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ABSTRACT 

A review of the literature has been made as part of an extensive study 
of vaporizing and endothennic fuels for advanced engine application. Abstracts 
are presented for 1086 references covering cooling requirements of simersonic 
aircraft, properties of vaporizing and endothemdc fuels, thermal and catalytic 
reactions of hydrocarbon fuels, high temperature fuel stability, fuel contamin- 
ants and additives, fuel combustion characteristics, physical-chemical proper- 
ties, heat transfer and flow behavior, and advanced ei^ine design. 

The references are arranged by author. Subject and source indexes 
arc provided. 
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Abas-zade, A. K. and Akhmedov, A. 0., HEAT CAPACITIES OP SOME PARAfFIMIC HYDROCARBONS IM 
THE LIQUID STATE. Akademlya Nauk Azerbaldsshanakoi SSR. Dolclady, 18. no. 4. 16-18. (1962) 
(CA 57, 15410a, 1962).   

Hea'i capacltlefl of the paraffin hydrocarbona CTHJ,, CgHn, C,»,,, CuH,», Mktt  »nd 
cilHii were determined.at 50, 70, and 90•. The accuracy of the method was checked with 
benzene, toluene, and distilled HjO. The values obtained at a single temperature varied 
within 4£. An equation Is given for the molar heat capacity of paraffin hydrocarbons: 
cn,t - C, t + (n - 5)AC, where Ac - 8 oal./mole/^C. and Cn t and C^t are the molar heat 
capacities of a liquid paraffin hydrocarbon with n C atoms'and n-pentane, respectively, 
at the given temperature. Experimental and calculated values show satisfactory agreement, 

. 

i 
— 

t 

Adamenkova. M. D., and Poltorak, 0. M.. DEPENDENCE OP THE CATALYTIC PROPERTISö JP 
PLATINISED SILICA (JELS ON THE CONDITIONS OP THEIR PREPARATION.  Russian Journal of 
Physical Chemistry, 37, no. 6. 741-2 (1963). 

The catalyst samples, prepared by adsorbing platinum ammonlate on silica gel resulting 
from the hydrolysis of silicon tetrachlorlde, were dried, reduced, and aged under 
different conditions. They were tested with respect to their activity In the decompo- 
sition of hydrogen peroxide. The results showed that the length of adsorption time, 
the temperature of the drying and reducing operations, and aging time all have a signi- 
ficant effect on catalytic activity. Some samples were three times as active as others. 
The curve of specific activity vs. platinum content of the catalyst had two horizontal 
steps, at 0,5-3.5^ and 3.5-7^ platinum, respectively, rather than a continuous slope. 

Adams, H. W. (Douglas Aircraft), TEMPERATURE PROBLEMS OP EQUIPMENT IN HIQH SPEED 
AIRCRAPT.  American Society of Mechanical Engineers. Transactions, 21» 755-<M) (1955) 

This paper takes an over-all look at the heat problem facing the equipment In the high- 
speed aircraft of the future.  It discusses briefly the basic problem - the high 
temperatures that result when a body moves rapidly through the air; the kind of air- 
plant and equipment that might be faced with the problem; methods of combating the 
problem; and the alternatives that are available to the airplane designer. Up to 
speeds of 2 or 3 times the speeds that we are now flying, aircraft need not be limited 
by the high temperatures encountered. The use of Insulated aluminum structures at 
modest supersonic speeds Is considered. Values of expected heat Input for various 
types of Insulated surfaces are given. Brief mention Is made of possible use of fuel 
as coolant. 
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Adanujon. T.  C.  Jr.,  lONITIOH AHD COMWjaTIOB IN A IAMIHAR MDCIHO ZONE.    Calif ami» 
Institute of Technology, Jet Propulsion Laboratory, Report Mo. 20-79, U.  8. Army. 
Ordnance Department. Contract DA 04-495-ORD-18,  ORDCIT ProJ., June 1954.    118 pp. 
(AD 44824). 

This analysis considers the ignition and comtoustion in the laminar mixing «one between 
two parallel moving gas stream».    One stream consists of a cool combustible mixture, 
the second Is hot combustion products.    The two streams come into contact at a «iven 
point and a lamina-- mixing process follows in which the velocity distribution is modified 
by viscosity,  and the tempexature and composition distributions by conduction,  diffusion 
and chemical reaction.    The decomposition of the combustible stream is assumed to follow 
first-order reaction kinetics with temperature dependence according to the Arrhenlu« law. 
Per a given Initial velocity    composition, and temperature distribution, the questions to 
be answered are:     (1) Does tl" combustible material ignite and (2) How far downstream of 
the Initial contact point does the flame appear and what is the detailed process of 
development? 

Affens, W. A., Johnson, J. E. and Carhart, H. W.  (0. S. Naval Research Laboratory). 
EFFECT OF CHEMICAL STRUCTURE ON SPOHTANEOOS IdNITION OP HYDROCARBONS.    Journal of 
Chemical and Engineering Data, 6, 613-19 (1961). ■ V1 ' -'■-.- 

en 
The general purpose of this investigation was to study the influence of chemical structure 
on the spontaneous ignition processes. Specifically, the influence of chalnlength 
chain branching, unaaturation, and of cyclic and aromatic structures on the preignitlon 
processes was examined by measuring internal ga« temperature and oxygen conauaption. 
In addition to minimum ignition temperature in air for cool- or hot-flame ignition. 
minimum reaction temperature, preignitlon temperature range, temperature riaa. and 
oxygen consumption at ignition were measured. A correlation between theee valuea and 
ease of oxidation and ignition was noted. 

Agronomov. A. B. and Mardashev, Yu. S.. STRUCTORF AND ACTIVITY OF NICKEL CATALYSTS ON 
CARRIERS. II. Russian Journal of Physical Chemistry, 35., no. 9, 1006-8 (1261). 

- 

The relative activities of 20 supported nickel catalysts for the dehydrogenation of 
cyclohexane were examined. The best carriers appeared to be kleselguhr and Industrial 
AloO,. The method of placing nickel on the carrier did not appear to Influence 

r  (     x.       i..   «... catalyst activity. 

'■ 

■ 
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Allred, R.C., FIRST QUAKTERLY REPORT. Continental Oll Company Report, Ü.S. Army Contract 
nA-l8-064-AMJ-47-A, October 1, 1962 to Januar" 1, 1963.    (AD 336674). RBPOKT CIAS3IFIBD 
SECRET. 

Sixty mloroblal florae are being screened for their ability to utilise hydrocarbon fuels. 
An attempt is being made to find the optimum fuel/nutrient media for "ff^lwum hydrocarbon 
utilization. No conclusions can be drawn fron the work thus far. 

-■ 

Altenburg.  K.,   ZUR WARMEI£ITPAH11KEIT ISOwTHER ALKANE.     Zeltschrift fur Physikalische 
Chemie,   223,   no.   5/6,   429-32 (1963). 

■ 

Available experimental values for five C6, two C,, and two Ct normal and branched alkanes 
are compared with values calculated by a published equation, and the ratio of bast con- 
ductivities of the normal »nd branched isoners is shown to depend linearly on the ratio 
of the mean squares of their molecular radii. 

S 

Amano, A., and Uchiyama, M., (Tohoku University), MECHANISM OP THE PYROLYSIS OF PROPY- 
LENE: THE FORMATION OF ALI2NE. Journal of Physical Chemistry, 68, no. 5, 1133-7 (1964). 

O 

s 
On the basis of an evaluation of reaction rates of a number of related elementary reac- 
tions, a free-radical chain mechanism is proposed for the pyrolysis of propylene under 
ordinary cracking conditions.  In the low-temperature zone and at the higher propylene 
pressures, the mechanism predicts the production of ~74J< of the higher boiling fraction 
and a 1.5 order rate law; in the high temperature zone and at the lower pressures, unl* 
molecular decomposition of the allyl radical to allene becomes important and a first 
order rate law is obeyed. When the existing data are critically analysed for bott» 
product distributions and reaction rates, the results are consistent with the proposed 
mechanism; overestimation of the stabilization energy of the allyl radical may explain 
the discrepancies which do exist. The analysis also Indicates that the Szwarc value of 
78 kcal/mole for the bond dissociation energy between the allyl radical and hydrogen may 
be considerably in error. 

:Biai 
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American Petroleum Inatltute. Division of Refining, BIBLIOORAPKf (» VAPOR PR1S8U8B DATA 
FOR HYDROCARBOMS, BIBUOORAPinf KO. 2.  New Tork» ifi64. 66 pp. 

In connection with the evaluation of method» for predicting vapor preeeure data for pure 
hydrocarbon», an extenelve literature search was made for »ource» of experimental value». 
The resulting bibliography Is believed to be the most complete available for pure hydro- 
carbons, covering the published literature to Movember 1, 1963. Presentation Is In 
two parts: a series of seven tables listing the various hydrocarbons and giving the 
references In chronological order along with the range of temperatures covered, and an 
alphabetical author list of the references. 

8 

American Society for Testing and Materials.  Committee D-2, PHYSICAL COHSTAMTS 0» HYDRO- 
CARBONS Ci TO On. ASTM Special Technical Publication No. 109A, 1963-  (Abstract In: 
Materials Research and Standards, 3, no. 11, 936-6 (1963). ) 

Thl» compilation 1» a revision and amplification of Aq. 3ocT !K»t^nfi pater. SPfQf T^t 
Publ No. 109 (1980). on the physical constant» of hydrocarbon» boiling below 360 f. 
ihTnew conatant». given in both Rngliah and metric unit». «Jp%lÄ"d

(Il^J
a.f3 *** 

Re». Projects 44 and 45 and the work of C. B. Miller (Carnegie In»t. Teohnol.) «* ^ 
tabulated »eparately for paraffin»; cycloparaffln»; mono- and diolefln»; cycloolefin»I 
acetylene»; alkylbenaene». naphthalene, indan». and tetrahydronaphthalene; »tyren»» and 
indene»; and Cx-C, ga»eou8 hydrocarbon». A key to footnote» (»upereoript»), the 
equation» u»ed for the calculated value», a key to the reference», and a ll»t of 

reference» are appended. 

§ 
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Anagnostou. B.. Brokaw. R. 3. and Butler. J. N.. EWBCT OF COMCraTRATION OH IQNrPIOH 
DEIAY3 FOR VARIOUS FUEL-aXYOEN-NITROOEN MIXTUHBS AT BUEVATBD TBMPBRATURBS. U. 3. 
National Advisory Conmiittee for Aeronautics, TN 3887, December 1966. 34 pp. i 
Ignition delays for mixtures of ethane, n-butane, isobutane. hydrogen, or propane with 
oSgenVnd nitrogen were meaeured at varlou» temperature» and fuel and «cygen ooncen- 
SK^r«Si a flow »y.tem. Ignition delay» t* »U fuel» were invereely Proportion- 
al to f^el c^centration to some power between 0.6 and 1.7. They also decreajed »light- 
ly with increaelng oxygen concentration and deoreaeed with increaaing temperature. Two 
experimental procedure» were u»ed. and these gave different absolute values for the 
delay but the trends observed were the same by either method. 
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w^!o  f / STRUCTURAL COOLINO TBCHHIQUB FOR HYPRRSOiriC VBHICLB3.  ioum»! 
Aerospace Solences, 22, 41-8 (i960). ^ournmj. 

3 OP 
of the 

2L?!I!^HS S f**11^1011 M a »tructural cooling technique 1. examined for Tehlole. 
mLf n^v,      Ja0t ^0 :iar8e vari*tl0M 1» bating over their efface.    An ^l«l8 J. 
tu^s   both ^JJ ; f ^r' effeCt8 0f lnt*mal ^^ t^8f« ^-^in JiSSKtü. 
5n^n:i^      «1    !?    Wlth0Ut ext*",al insulation on areas of grsatest mnSwmU *!**** 
SS?^    Sel;otlve UM ^ insulation leads to structural temperature re^Mons sub- 
stantially greater than those obtained without  Insulation,    ifce^esuin H. nr.«ni:!d i„ 
nondlmensional fom.  and numerical examples Illustrate appll^cTJX"™"^ 

s 

Appell. H. R. and Berger,  C. V.  (Universal Oil Products), DECOHPOSITIOH OF HTOROCAHBOIIS 
l^S-rf^).0^^™-    In<1U8trlal ™ ***~ring Chemistry,^S. „o    9, STtl * 

^t i" * ^VleW Rrticle cohering catalytic and thermal cracking and catalytic refomlng 
of hydrocarbons.    Fifty references for the years 1957-1958 are given. 

O 
o 
ro 
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^A««J;™^    
(1' R- C-O»8^«, R. C, and Olbson, J. W. (Shell Development). 

HTOROCARBON FUBL3 FOR SUPBRSONIC AIRCRAFT. American Chemical Society. Division of 
Petroleum Chemistry. Preprints £. no. 4. C31-7 (September i960). 

Supersonic Jet aircraft require fuels of high stability and high reproduciblllty of 
properties for use at relatively high temperatures. Polycycllc naphthenes are promising 
fuels of high Jhemal stability and high net heat of combustion per gallon, which can 
be manufactured from pure hydrocarbons and from plentiful refinery streams with high 
reproduciblllty of properties. Paraffin fuels of low luminosity and high net heat of 
combustion per pound may be obtained from certain crude petroleum sources and via 
separation and synthesis methods. When these types of fuels are obtained from conven- 
cional refinery streams they will cost less than pure hydrocarbons and more than current 
euro ine rue1s. 
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CATALYTIC CRACKINO.    American Chemical Society.    Division o* 
Preprints ^,  no. *. B71-91  (September 1260). 

The coke-forming tendency of many aromatlcs and their *^\^r™* d for 8evePal of 
with their basicity.    The mechanistic Implications of this are discussed 
the aromatlcs studied. 

S 

,    m      ^A n^A    n     M    fShell Development),  COKB POHMATION IK 

1,  no.  2,  102-10  (1262). 

th. .d.orb.d .p.cl« «Uh th. .urt.o. to 'o™'"T""0 °'X'      n"no^ if th. poly«r 
d.p.M.nt -'nl, on ». ...icit, o     h. J^-J-g^Si, ^ turto.t«tlo B- 

with substitution of the aromatic nucleus. 

1 

I 
^ ^.*.1(,.T, n Q fshell Development), EXPBRIMBRTAL 

Bnglneerlng Chemistry, W, no. 8, iBll-l? (122i)- 

Catalytic cracking of cetane and cumene over •--;^—^^^^ 
was investigated. With increased temperature and at 00"8*™*-^* ^"r"^  g^e 
deposition Ind Increased amount» of methane, ethane, and •J^f^^r 
thermal (free-radical) cracking appeared to occur at the higher temperature». 

1 
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Arem,. 
WAVE. 

M.   (Israe?. Institute of Technology).   A HYPERSOMIC RAMJET ÜSINO A NORMAL DBTONATIOM 
Israel.    Researcli Counoll.    Bulletin.    Section C,  &J,  35-i*6 (?ebru»ry IJ^O). 

■ 

Tl» utility of conventional ramjets at hypersonic speeds Is seriously limited due to per- 
formance deterioration and growing structural complexity, as flight speed increases. Some 
of the associated problems car* be alleviated by operating the engine combustion chamber 
at supersonic mean inlet velocities. The governing equations for engine performance with 
a normal detonation wave in the combustion chamber are derived, and the flight regime for 
which combustion through nomal detonation is possible is investigated. ■ Performance of 
an Ideal detonatlve ramjet 'sing acetylene fuel is presented for flight Nach numbers of 6 
to 10. A ramjet engine configuration is suggested for performance with normal detonation. 

! 
• ■ ■ 

Areshldze,   Kh.   I.  and Ohivadze,  0.  0.,  PREPARATION OF Cg-Cii MONOMERS BY THE PTROLYSIS 
OP ffifDROCARBON MIXTURES SEPARATED PROM PETROLEUM.    Nef tekhlmlya, 2»  «<>•  *>  518-22 

, 
The pyrolysis of hydrocarbon fractions of n-heptane and of methylcyclopentane- 
cyclohexane have been studied. The results of the thermal decomposition of n-heptane 
fraction show that the concentration of oleflns and dienes of the composition Cg-Oj. 
is 56.3%,  of which the ethylene fraction is 26.6j<. The results of the pyrolysis of 
methylcyclopentane and oyolohexane differ from the pyrolysis of n-hexane. At a temper- 
ature of TJJ'C, the content of define and diene fractions pf the composition 02-0^ 
is 64.95<f which contains l8.75( of butadiene. The maximum content of oleflns and 
dienes from the thermal decomposAtion of oyolohexane and methylcyclopentane at a 
temperature of 730,C was 73.7J< and a maximum content of butadiene in the gas at 735*0 was 
18.6$. 

Armstrong, 0. T., Fano, L., Jessup, R. 3., Marant«, S., Mears, T. W., and Walker, J. A. 
(U. S. National Bureau of Standards), NET HEAT OF COMBUSTION AND OTHER PROPERTIES OF 
KEROSINE AND RELATED COMPOUNDS. 
107-16 (1962). 

Journal of Chemical and Fjigineering Data, 2» no- § 
The work described was undertaken to provide accurate Information on fuels boiling in 
the keroslne range, Including net heat of combustion, aniline point, API gravity, hydro- 
gen, carbon, and sulfur content, and composition in terms of hydrocarbon types. Speci- 
fications were previously established as MIL-F-25578A (USAF) for Rocket Engine Fuels, 
grade RP-1, but few commercial products meet them. The results of the present work pro- 
vide a basis for possible modification of the above specifications and also information 
of interest in connection with estimating net heat of combustion of a hydrocarbon fuel 
from more easily measured properties. As in previous work on other fuels, it is shown 
that for a given class of fuels, net heat of combustion can be reported to a fair degree 
of approximation by a linear function of any one of the following fuel properties: 
aniline point, API gravity, product of aniline point and API gravity, and per cent hydro- 
gen. 

■ 
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Armstrong, 0. T.. J««aup, R. S., and Nears, T. V. (U.S. National Buraau of Standard«), 
NET HEAT OF COMBUSTION OF AVIATION GASOLINE AND ITS CORRELATION WITH OTHER PROPERTIES. 
Industrial and Engineering Chemistry. Chemical and Engineering Data aeries, 3, 20-8 
(1958). 

The w^rk described was undertaken to determine the feasibility of finding for 115/145 
grade aviation fuels relations between rat heat of combustion and aniline-gravity pro- 
duct similar to those found previously for AN-F-28, AN-F-58, JP-4, and JP-5 fuels. 
The previous work had indicated that it is not possible to make a reliable estimate 
of the heat of combustion of a petroleum fuel from its aniline-gravity product alone, 
taut that suoh an estimate can be made for members of a definite class of fuels. The 
data at present available show clearly that net heat of combustion of petroleum pro- 
ducts is not a function of aniline-gravity product alone; thus, data on many pure 
hydrocarbons are not in accord with any such relation, the individual fuels of a given 
type depart from the equation for that type by considerably more than the experimental 
error of measurement, and different relations between aniline-gravity product and net 
heat of combustion are obtained for different types of fuels.  It p.ppears, therefore, 
that It will be necessary to investigate the effect of other factors in addition to 
aniline-gravity product.  In particular, it seems desirable to make an approximate 
determination of composition in terms of hydrocarbon type. 

Asaba, I,, Gardiner, V. C, Jr. and Stubbeman, R. P. (University of Texas), SHOCK TUBE 
STUDY OF THE HYDROGEN-OXYQEN REACTION. 'Symposium (International on Combustion, 10th, 
Cambridge, England, August 17-21, 1964." Pittsburgh, Combustion Institute, 1964. 

Results show that induction times in the hydrogen-oxygen reaction in shock waves depend 
on the concentrations of both hydrogen and oxygen. They indicate also that the degree 
of dependence on hydrogen concentration can be predicted in reasonable agreement with 
experiment using rate constants for the elementary reactions involved that are in accord 
with previous results. The effect of vlbrational equilibration of oxygen was investigated 
under conditions where the oxygen vlbrational relaxation times were comparable to the 
induction times. A small but clear effect was observed. The size of the effect of slow 
vlbrational relaxation in these mixtures shows that no effect will be observed in usual 
mixtures containing hydrogen and argon. 

O 
O 
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Asaba, T., Yoneda, K., Kakihara, N. and Hikita, T. (University of Tokyo), SHOCK TUBE 
STUDY OF IGNITION OF METHANE-OXYGEN MIXFUBSS. pp. 193-200 in: "Symposium (International) 
on Combustion, 9th, Cornell University, August 27 - September 1, 1962." New York, 
Academic, 1963. 

o 
Ignition of methane-oxygen mixtures was stidied by use of the shook tube. Data 
on ignition delay suggested that two different mechanisms exist, depending upon the 
methane content: first, for lean mixtures the branching chain mechanism at relatively 
low temperatures governs the reaction during the induction period; and second, for 
rich mixtures, the thermal chain mechanism governs the reaction at high temperatures. 
For rich mixtures, the controlling reaction is considered to be the second order reaction 
between methane and oxygen with an activation energy of about 55 Kcal. For lean mixtures, 
it is suggested the ignition is of the branching chain type and the activation energy 
is found to be about 21 Koal. 

i 
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Avery, W. H. (Johns Hopkins ünlvarilty), RAMJBTS, STATE Of THE ART, iWl. Astronautics 
6, no, 12, 48-9 (1961). «»u»*«., 

• 
Unclassified current work on ramjats. Including external raajets, is reviewed in this 
paper. The Bomarc-B test program Is mentioned - the ramjet stage using JP-4 has 
been tested to Nach 4 and 100.000 ft altitude. The French (Mord-Avlatlon, 8. A.) Vega 
has been fired to Nach 4.06 and 96,600 ft. The fourth AQARD Collooulum (April 4-8 
1960) is reviewed. ^   * »~     . 

■ 

■ 

S 

Avery, W. H. and Dugger, 0. L. (A. P. L., Johns Hopkins university), HyPBRSOiriC AIRBREATH- 
INO PROPULSION. Astronautics and Aeronautics, 2, no. 6, 42-7 (1964). 

Hypersonic ramjets. Including those using supersonic combustion promise great gains in 
performance and operating economy for missiles, aircraft and aerospace planes. Improve- 
ment In rocket performance Is possible through use of a combination engine, the air- 
augmented rocket. The use of liquid hydrogen to cool the aircraft strvcture is mentioned 

S 
CO 

■ 

Bachman, K. C. (Bsso Research and Engineering), RELATION OP LUNINOMBTBR NUNBBR TO 
MOLECULAR STRUCTURE. American Chemical Society. Division of Petroleum Chemistry. 
prints £, no. H,  039-^7 (September i960). 

Pre« 

. 

The lumlnometer provides a teat method In which combustion quality Is evaluated by ^ 
determining the heat released on burning at a fixed level of radiant energy. Combustion 
quality Is defined as lumlnometer number; high values define fuels which burn with non- 
luminous flames and have high smoke points; low values represent fuels which bum with 
luminous flames and have low smoke points. Interest in the Instrument developed when 
it was shown that lumlnometer numbers correlate with liner temperatures in Jet engine 
combustors. Because of this and the fact that the Instrument uses a different approach 
In determining combustion properties, a variety of hydrocarbons were evaluated with it 
to see if any new relationships between molecular structure and combustion quality 
could be found. Results show that the lumlnometer ranks hydrocarbons according to 
molecular structure in regard to combustion quality in much the same way as they have 
been ranked previously on the basis of smoke point. 

11 
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Bachman, K. C, Matthews, E. K. and Zudkevltch, D. (Esso Resaarch and Snglneerlng), 
EVALUATION OF HYDROCARBON MATERIALS AS VAPORIZING FUELS.  U. S. Air Force, ASD TDK 
62-254, Contract AF 33 (616)-7502, August 1962. 253 pp. (AD 281 898). 

Theoretical and experimental data for determining which hydrocarbon types and structures 
are most promising for use as vaporizing fuels In Mach 3+ aircraft are presented. Thirty- 
three hydrocarbons covering a broad range of typss and structures were evaluated. The 
source, e.g. literature, laboratory measurement and correlation method (used also to ex- 
tend data to 1000eF. and 800 psla), of required physical property and thermodynamlc data 
are presented. Calculated liquid and vapor heat transfer coefficients are provided. A 
heat exchanger designed to check the calculated coefficients, but which could not be made 
operable during the contract period. Is described. Thermal cracking studies on sixteen 
hydrocarbons are described. Combustion studies In which vaporisation was simulated by 
ultrasonlcally-produced fuel fogs are described for four hydrocarbons. The results show 
that condensed or uncondensed dlcycllc naphthenes, specifically splro(4,5)decane, hydrlndan, 
and splro(5,5)imdecane, best fill ASD target requirements for a vaporizing fuel. 

I 

Baclgalupi, R. J. and Lezberg, E. A., BLOWOPF OF PROPANE AND HYDROGEN DIFFUSION FLAMES 
AT HIGH MACH NUMBER, RAMJET CONDITIONS. U. S. National Aeronautics and Space Adminis- 
tration, TN D-67, December 1959. 24 pp. 

Blowoff conditions are presented for hydrogen and propane diffusion flames stabilized 
In the wake of cylindrical fuel injectors. The effect of varying pressure, temperature, 
and air and fuel flows was determined for several fuel-orifice and tube diameters. The 
propane blowoff data were correlated as d^ .7p0.9irpi.2wa0.5 as a function of Ua for 0.188- 
and 0.25-Inch-diameter tubes. The hydrogen data were correlated as T4'2U°'2 as a 
function of pressure for various fuel and orifice diameters. The correlations were 
derived from a thermal ignition model for flame stabilization. 

i 

Badger, G. M. and Novotny, J. (University of Adelaide, Australia), THE FORMATION OF 
AROMATIC HYDROCARBONS AT HIGH TEMPERATURES.  PART XII.  THE PYROLYSIS OF BENZENE. 
Chemical Society (London). Journal, 3400-2 (1961). • i 
Pyrolysis of benzene at 700* has been shown to yield biphenyl as the major product, with 
significant amounts of p-terphenyl, m-terphenyl, and trlphenylene. Fluorene, phenan- 
threne, anthracene, o-terphenyl (?), fluoranthene, chrysene, and 3,4-benzofluoranthene 
were also detected, and methane and ethylene were identified in the exit gases. 

■ 

■ 
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Bagnetto, L., THERMAL STABILITY OP HYOROCARBON FUELS,  ruillpa Petroleum Company, 
Research Division Report 3873-64R, U. S. Air Faroe, Contract AT S3 {G57)-10639, Progress 
Report No. 4,. September 1964. 13 pp. 

A storage program has been Initiated with five aviation turbine fuels to study the 
environmental effects of temrerature and oxygen content on the deterioration of thermal 
stability quality during storage. Removing dissolved oxygen from the fresh, aerated 
fuels resulted In significant Improvements of 193*P and 27S*F for two fuels having 
threshold failure temperatures (TFT) of 300*F and 425*F respectively. One fuel having 
a TFT of 625*F was Improved 60*F and two fuels having TFT of 700*F showed no Improvements 
as a result of dissolved oxygen removal. From these results It appears that Improvements 
In thermal stability quality resulting from the removal of dissolved oxygen to less than 
oae part per million Is Inversely proportional to the thermal stability of the fresh, 
aerated fuels. Studies concerning the effect of dissolved oxygen on changes In light 
transmlttance loss experienced by these fulee as they go through the coker Indicate a 
relationship with the changes found In thermal stability as a result of oxygen removal. 

8 
G) 

Bagnetto, L. and Qulgg, H. T., THERMAL STABILITT OF HYDROCARBON FUELS.  Phillips Petroleum 
Company, Progress Report No. 3, U. S. Air Force, Contract AF 33(657)-10639, March 196». 

S 
op 

Storage stability studies of five JP-6 type fuels are underway. Temperatures of 130^, 
212*F, and JOCP will be used. Pairs of samples with and without (<1 ppm) dissolved 02 
are being stored. A method for removing dissolved 0* is .described. A small scale (5-ml 
bomb) thermal stability test Is being compared with the standard CRC Fuel Coker for cor- 
relation of results. Repeatability of the 5-ml bomb method is also being checked. An 
attempt is being made to correlate storage stability with thermal stability quality of JP-6 
type fuels. To do this "fresh" JP-6 type fuels of known storage behavior were treated 
with azodiisobutyronitrile (ADN) and the rate of light transmlttance deterioration was 
detemined for the interval of 16.5 to IO9.5 hours at IGO'F. 

Bagnetto, L. and Qulgg, H.T. (Phillips Petroleum), THERMAL STABILITY OF HYDROCARBON 
FUELS. U.S. Air Force, APL TDR 64-89, Part I, Contract AF 33(657)-10639, August 
1964. 161 pp. 

This report covers the first year's work un a study of factors that affect deterioration 
In thermal stability during storage of aviation turbine fuels, and the development of 
a small-sample test method for prediction of changes in thermal stability with time 
in storage. A S-ml Bomb test method based on the loss in DV lig..«. transmlttance has 
been found to correlate with ASTM-CRC Coker ratings for eleven non-additive fuels, but 
not for seven additive-containing fuels. A good relationship was found between the 
5-ml Bomb and NdEX heat exchanger test rig, using seven fuels, three of which 
contained aduitives. Several procedures were evaluated for accelerating the aging 
of fuels as possible test methods for predicting deterioration in thermal stability 
during storage. None of the accelerated aging procedures predicted the change in light 
transmlttance or ASTM-CRC Coker performance of all fuels that occurred during 26 weeks 
of 110*F hot room storage. 
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Balley. V. A., Jr. and Sartor. A. F. (Shall Oil). SBCOMEARY RSACTIONS IX CATAIOTIC 
CRACKING. Advancas In Petroleum Chemistry and Refining, 5, 211-52 (1962). 

o o 
Secondary reactions In catalytic processes such as further cracking. Isonerlsatlon of 
double bond, hydrogen transfer, polymerisation, aromatlzatlon, alkylatlon and further 
dehydrogenatlon are discussed. Factors affecting the various reactions and possible 
mechanisms by which the reactions products are formed are enumerated. Over 65 references 
are cited. 

■ 
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Balr. W. E.. Olson. D. R. and Llchty, L. C. (Yale University). SPOHTAHBOTS KMITI« OP 
N-HEFTANE-AIR MIXTURES IN A STEADY-FLOW PROCESS. Industrial and Engineering Chemistry. 
49, no. 4. 774-9 (1957). 

The spontaneous ignition of fuel-air mixtures was studied under steady flow conditions. 
Heat loss from the mixture was found to have an important effect on spontaneous Ignition. 
In future work, control and evaluation of this effect In spontaneous-Ignition experiments 
are recommended. ■ 

. , 

I 
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Bakanauskas, S., BACTERIAL ACTIVITY IN JP-4 FUEL. 
March 1958.  15pp.  (AD 151034). 

US. Air Force. WADC TR 58-32, 

Studies were made with sludge samples obtained from tanks used to store JP-4 fuel, a 
kerosene-type fuel used In DSAF Jet aircraft. The tanks were located at Lincoln AFB, 
Schilling AFB, and Davis-Monthan AFB. Results of these studies indicated the 
following: (1) Sludge was caused by bacteria, and by products resulting from bacterial 
metabolic activity.  (2) JP-4 fuel, and additives (corrosion and gum inhibitors) 
approved for USAF use in JP-4 fuel, are not bacterlostatic agents. JP-4 fuel, and some 
additives were fovnd to be nutritive for bacteria.  (3) A 1.5-2.00 concentration of 
sodium tetraborate, by weight, or a 2.00 concentration of potasium tetraborate, by 
weight, in water bottoms of JP-4 storage tanks can product bacterlostatic conditions 
within the tank. 

. 
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Balandln, A.A., THE HATDRB OF AOTIVK CBNTBRS AND THB XmRICS OF CATALTTIC 
TION. Advances In Cfttalysl», 10, 96-129 (1968). 

Th« klMtics of catalytic dehydrogenation are Interpretad in terma of the geometry and 
energy espeots of the miltlplet theory. Active center« on t.ie catalyst are postulated 
and the possibility is shown for experimental detemination of free energy, enthalpy and 
entropy of adsorption on the active centers. 

u> 

Balandln, A. A. and Isagulyants, Q. V., THB DEHyDROOKNATION OF CERTAIN HZDR0AR0NATIC 
ffifDROCARBONS ON A CHROMATE CATALYOT. Academy of Sciences (U. 8. 8. R,). Bulletin. 
Division of Chemical Sciences, 1968. 1257-63. 

| 

The dehydrogenation of cyclohexane, decalin, methylcyclohexane, l.a-diaethylcyclohexane, 
tetralin and 2-methyl-5, 6, 7, 8-tetrahydronaphthalene were studied over a chrooate 
catalyst. Energies of activation were determined for the dehydrogenation of cyclohexane, 
1,3-dimethylcyclohexane, methylcyclohexane, tetralin and methyltetralin on ohroaio oxide. 
Arrfcenius constants were about the same for the structurally closely related hydrocarbons 
cyclohexane, methylcyclohexane, dlmethylcyclohexane, and decalin. The appearance of the 
methyl groups in the cyclohexane ring somswhat diminishes the values of these constants, 
this, in turn, leading to marked differences in tha rates of dehydrogenation at high 
temperatures. 

Balandln, A. A., Karpeiskaya, E. I. and Tolstopyatova, A. A., CATALYTIC PROPBHTIES OF 
RHENIUM.  COMMUNICATION 1.  RHENIUM AS A DEHYDROOENATION CATALYST.  Academy of Sciences 
(U. 3. 8. R.). Bulletin. Division of Chemical Sciences, 1959. 1818-24. A 

Rhenium on charcoal was found to be an active catalyst for cyclohexane dehydrogenation. 
However, the nature of the carrier considerably affects the activity of rhenium catalysts. 
Over this catalyst, n-heptane was dehydrocyclised and cunene was dehydrogenated to 
a-methylstyrene. i 
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Balandln, A. A.e Karpeiatoya, B. I., and Tolatopyatora, A, A., OATAIffTIC PR0PEHTIB3 OP 
RHENIUM.  COMMUNICATION 2.  IÄHYDRO0BNATION OF CYCLOBRIAKE.  Acadu^ of Sciancaa (U.S.S.B.). 
Bulletin. Division of Chemical Sciancaa, 1959. 1479-84. 

The dehydrogenatlon of cyclohexane was studied over a rhenium-on-charcoal catalyst at 830°- 
397*C. The reaction was zero order with activation energy of 12.8 to 20.3 kcaJ/mole. ma 
activation energy declined with increased rhenium content of the catalyst. 

Balandln, A. A., Karpelskaya, E. I., and Tolstopyatova, A. A., IHVBaricyLTIOir OP Tffl 
CATALYTIC DEHXDROGENATION OP HSTOROCARBOIfS AND ALCOHOLS OVER METALLIC RHENIUM.  Academy 
of Sciences (U. 3. 3. R.). Proceedings. Chemistry Section, 122. 661-4 (1958). I 
It is shown that rhenium supported on carbon la an active catalyst for the dehydrogenatlon 
of cyclohexane, its homologs, and cumene and for the dehydrocyollsation of n-heptane in 
the temperature region of 246-450eC. 

- 

Balandln, A. A., Karpelskaya, E. I., and Tolstopyatova, A. A., THE PRINCIPUä OP STRUCTURAL 
CORRESPONDENCE AND THE CATALYTIC PROPERTIES OP RHENIUM. Russian Journal of Physical 
Chemistry, 33, no. 11, 481-3 (1959). I ■ 

The kinetics of dehydrogenation of cyclohexane, methylcyclohexane, and ethylcyclohexane, 
have been studied over a rhenium on charcoal catalyst. With this catalyat, the rate of 
dehydrogenation decreased from cyclohexane to methylcyclohexane and ethylcyclohexane; 
the energy of activation increased in the same series. 
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Balandln,   A.  A.t   KaroelBkava    ■    T .. - 

An investigation was made of a new active for- «, >        . 
of alcohols art cyclic hyirocarbo^ It SHüL* R# e^3*rt '«* the dehydro^enatlon 
activation energy comp^ed wU^u^f ^"^^^ **• ■- with Screak    " 
dehydrogenated on rhenlu^carbon at MoJ«- ' ^(«.54' 12757b,•  ^loh^ane wa. 
of H and CH4.    The role of the carrier and t^ ^t^T" reactl<« Products consisted 
important.    Methylcyclohexane was d.Jvd^      ^ TthOA ? >****■  ot **• catalyst is 

energy - 12.8 kcal./«ole. A c^LWS Ju o^T^^ '* 26^^"' «ctlvatlon 
indicates that with an Increasein mol wt or%H ^! t*********** of hydrocarbons 
decreases and the activation Zm^tocrlL.? ^y^ocarbon.  the reactl« ^t. 

I 

COMÄ {^'sSÜSSS^Sisy- Ti" jSJS ?LATI?,rs " «■ BrarooowATioH or 
no. 1. 5M (1261). *    II'    Ru"lan Journal of Physical Chemistry, ^ 

'f^tZiTnLTn^ on a FtA^sfs 
whose elucidation requires further 1™^»!^ 1     0"alle8 "•" obM" »<» Ü» the «action 

- 

Balandln,  A.  A    Pi-Hsian«    P 

As part of a study on the catalytic m.nn-„^ - B 

ov^^T,1?8 and the ^^^^"»tion ^rde^ratio^^rT^ 0Xl<,•8'  the ^^natlon 
over gadolinium oxide.    The kinetics suggest Jhatth.«! iB0^Vrl ^ohol were studied 
equstion   for »onomolecular heterogene^catXic «LM'0"0"' 0bey ^1^^'' «taaycic reactions. 

j 17 



Balandln, A. A. and Rozhdestvenakaya, I. D., MECHANISM OP DEHYDROOENATION OF CYCLOHBXAMB 
OH THE CRYSTALLIHE o-OXIDB OP CHRWIIUM.  Academy of Solenoas (U.S.S.R.). Bullatln. 
Division of chemical Science*, 196l. l82»*-9. 

TiM  dehydrogenatlon of cyclohexane was studied over unsupported a-chromla at JJS'-JSS'C. 
The results are discussed In terms of the proposed Sextet and Doublet Mechanism 
hypotheses. 

■ 

•> 

Ballentlne. 0. M., SPECTROPHOTOMR^- H-CUPRETHOL METHOD POR THE QUANTITATIVE DETERMINA- 
TION OP COPPER IN AVIATIOi: PUELS. U,S. Air Porce, WADC TR 5^-596, May 1955. 9 PP- 
(AD 7688O). 

A method has been established for the quantitative determination of Irnlc copper In 
aviation fuels In concentrations as low as I ppm of copper. In this method the cuprlo 
Ion reacts with a compound prepared from carbon dlsulfIde and dlethanolamlne to form the 
yellow salt complex of blsU-hydroxjathyl) dlthlocarbamlc acid. The concentration of 
copper Is determined by first measuring the optical density of the resulting solution, 
at the maximum wave length, with an absorption spectrophotometer and then relating 
this optical measurement to a previously prepared concentration-optical density curve. 

Bankoff, S. 0. (Northwestern University), A NOTE ON LATENT HEAT TRANSPORT IN NUCISATB 
BOILING. A. I, Ch. E. Journal, 8, no. i, 63-6 (1962). 

O 

A simple one-dimensional transport calculation is made which Indicates that latent heat 
transport, by simultaneous evaporation and condensation at different portions of the 
bubble surfaces, can account for the major portion of the total heat flux in the neighbor- 
hood }f the departure from subcooled nucleate boiling (burnout). This differs from vhe 
previously held view chat the stirring action of the bubbles accounted lor most of the heat 
flow in subcooled nucleate boiling. Other evidence is discussed which favors the latent 
heat transport theory. 

• 
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(1962^       B0IL1K0-    lndu.trlal and Snglnaarlng Chml.try FundamnUl.. J  38-40 

th. .urr.« 1. v.ry «=h l-ger «. th. critical bubtl. «S" J^Smt,! * 

. 

f Sf M^I^QJ;     *iRPIA1K,,•    U.S. National Aeronautlca and Space AtolnlstratKm   TM 
X-638.  March 12fi2.     18 pp.   (AD 328547).    REPORT CIASSIFIKD COMFIDKHTIAL 

No Abstract. 
■ 

•«^f^^T ?iSJ* «««imim power output per unit of engine size and weight la 

JeiSenc^J 8tandard *"*    lam* ** a Pra«tical measure of carbon-fom^ 

s 
Ln 

I 
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Barnett, H. C. and Hlbbard, R. R.t PROPERTIKS OP AIRCRAFT FOILS. U. 8,  national Advisory 
Committee for Aeronautics. TN 3276, August 1966. 182 pp. (Suporsodta RN B53A21 and RN 
E53I16).  (AD 10S026). 

The primary objective of this report la to collect fuel data that should aid In the design 
of aircraft fuel systems. It includes a survey of recent production Jet fuels and shows 
the ranges of fuel properties vhich can be encountered for each grade of fuel. The effect 
Of temperature and pressure on many of these properties Is given. In the future fuel oils 
may be used In Jet aircraft; and, therefore, these fuels have also been treated. In 
addition there are discussions on the development of Jet fuel specifications and the per- 
tinence of fuel properties to fuel-system design. The practical problems associated with 
the use of aircraft fuels are also discussed. 

Barrtre, M. and Prancals, 0. (ONERA), C0MBUSTIBLB8 POUR aTATOREACTBTO-PROFRIETES KP 
PREPARATION, pp. 318-367 int Penner. S. S. and Ducarme, J., eds.. "The Chemistry of 
Propellants; a meeting organised by the AQARD Combustion and Propulsion Panel, Paris, 
France, Jure 8-12. 1969", Oxford. Pergamon, 1960. 

The main problems concerning prepare4;ion. storage, and use of propellants for ramjets 
are discussed. Physical, chemical, thermodynamic and combustion properties are tabul- 
ated for various liquid fuels including hydrocarbons, metal slurries in hydi. jtibons, 
boron fuels, and cryogenics. Thermal stability and deposit formation are discussed, 
and storage, handling, and safety problems are mentioned. 

i 

i A 

Barrlnger, .C. M. (B. I. du Pont de Nemours), JBT FUEL STABILITY STUDIES. SAB Journal, 
§1,  Dec, 39-^, (1255.)• 

1 

In supersonic aircraft, the fuel encounters extreme temperature changes before It is 
•burned. These extreme changes break It apart chemically. As a result, sediment la formed 
which plugs nozzles and screens in the engine. Since the fuel Is used as a coolant 
before it Is burned, heat exchanger surfaces become fouled. The overall effect slows 
up the airplane. Du Pont, socony. Shell, and Bsso - among others - have each been trying 
to Improve Jet fuel. 
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Parrlnger, G. N.t Cortlllua, M. W.( and Rogtrs, J. D., HIGH TBNFBRATQRl flUABZUR Of 
JET FUELS. 1. I. Du Pont de KimourB. Wllalngtor, Delawer«, SeptMabcr 1984. 4 pp. 
(AD 112363). "^ 

■ 

Thermal stability of Jet fuela and earlier teat methods »uoh aa the A8TN greaae borib 
are discussed, Failure of the oxygen bomb-fuel filterabllity methods to correlate with 
full-scale results and to give good reproduclbllity la pointed out. A new thermal sta- 
bility teat employing a 4 ml glaaa ooll tube immersed in a 400*f bath la introduced. 
Fair agreement between results in the glaaa ooil with thoae from full-scale enginea ia 
claimed. The polymeric nature of fuel deposits is attributed to the ability of oxidised 
nitrogen and sulfur compounds to polymerise into insoluble residues. Chemical analyais 
of deposits shoved high percentages of sulfur, nitrogen, and oxygen. 

I 

Barrlnger, 0. M., Corzillus, M, w.,  and Rogers,  J. D.  (B.  I. DuPont de Hemours), JBT FUEL 
THERMAL STABILITY.     Petroleum Processing,  10,  no.  12, 1909-11  (1955). 

■ 

The stability of Jet fuels, especially under heat, is a big problem which may become big- 
ger if present plans to use a Jet's fuel supply as a heat sink for the temperatures of 
high speed flight are successful. In such a cooling system, heat forms sludge and insol- 
uble residues in the fuel supply. These contaminants clog fuel filters and burner 
nozzles. Considerable research is underway to prevent this Jet fuel deterioration. Uhtil 
recently this work was hampered by the inefficient stability testing equipment available. 
Most of these tests were static and involved high temperature bombs. However, the Brdoo 
Jet Fuel Coker, a unit similar to the one described briefly «t the end of this article, 
has b*en selected as a standard test apparatus. It is a high pressure unit which provides 
good results. The test described in this article is a low pressure method yielding 
results correlating with those of full scale rigs. 

10 

Bartlck, H. and Couch, J., A THEORETICAL EVALUATION OF MiTERIALS USED IN SLURRY FUELS. 
U.S. Air Force, WADD-TR 60-653, April 1961.  (AD 323 237). REPORT CLASSIFIED 
CONFIDENTIAL. 

I 
A theoretical study was performed for the evaluation and optimisation of materials to be 
IIM4 for slurry fuela. These systems were analysed using a Univac Scientific Computer 
1103A. 
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«fppi.i.iu      ■-'       [pi ^^w 

factorlly .co.pt h..t *r. pr.l^ToTo^l^ T^ llqUld •""«^ «« «t^ 

ar. compw.d with pr.dlctlon. of hiat «,^I. *      ^1B r't•• for ••▼•«! prop.Uant. 
Pollant. wh.n producing th. ..£ S^.t JJ*! H^T *h!. CO,ibu-tlon «"•• ^ ^Ü^. 

op.r.tlng condltlona la g.ln.d.     ^?0rT:anCe of varlou, prop.!!^ prop.rtl.. ^d 

i 

•i 

Bart«,  D.H., No.1, M.B.  and Grant    A    «      T        •. 
C00LA1JT". Cllfornl. InaMtÄ T^lo^' ZZ^10* * HYnWL21« AS A REOMUTIVI 
111. U.S. Array Contract UHmmmFVF: ft f^^^VU labowtory. PubllcSi« «? 
COBFIEBMTIAL. ^        «C-ORMS.  OctoUr ^967.     (AD 146 386).    OTPCW JESUS' 

No Ab.tr.ot i 

CSSii: fi/S^iiTISi;Ämwraui P,,0BU!MS" 'ffp»so«= «i»». M 

Th. m.ln structure problwuo .riairur ^T.««. K 

■».ting r.t. ror ..rodjnMUo .„fL!! '^ " C??Un« «N =".f„n, optlil^     ^ii™ 

««.«on or t.iap.r.tur. .re dli:u«»#(i. 
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Bat tolle Memorial Institut«, Radiation Bffects Informtion Mentor,   SECOND 3BMI-AinnÄL 128A 
RADIATION EPPECT3 SYMPOSIUM,   OCTOBER 22-23,  1967.      PROCBEDINaS.    239 pp.    (V. S. Atomic 
Energy Commission, NP-6521, vol.  17; Nuclear Science Abstracts,  12,  467, 1958). 

* • 

Papers are presented covering the effects of radiation on polymeric materials, fuels, and 
lubricants. Topics covered Include the effects of radiation on metalloorganic polymers; 
the mechanism of radiation damage to elastomers; the effects of radiation on reinforced 
plastics and structural adhesives; the engineering evaluation of radiatiMt effects on 
organic materials; post irradiation changes in silicon« rubber; radiatioi «ffacts an plastic 
a review of the program for th« development of nuclear radiation resistant fluids and 
lubricants, with emphasis on turbine engine lubricants and Jet fuels; Variation of results 
of dynamically and statically irradiated aircraft fluids; the dynamic effects of radiation 
on hydrocarbon fluids under thermal, oxidative, and mechanical stress} the effects of 
radiation of fluorocarbons and related substances; the development of radiation resistant 
high temperature lubricants; and the behavior of fuels and lubricants in dynamic test 
equipment operating in a radiation environment. 

i 

Bauer. R. H. and Copplnger, 0. N. (Shell Development Co.), CHEMISTRY OP HIHUtRED 
PHENOLS. REACTIVITY OF 2,6-DI-T-BOTYa-4-MBTHYLPHBiaryL. Tetrahedron, U, no. 8, 
1201-6 (I963)r 

Chemistry of hindered phenols. The reactivity of the 2,6-di-tert.-butyl-4-methylphenoxyl 
radical, formed by reaction of 2,6-di-tert.-butyl-4-metbylcyclohexa-3,5-dienone with 
mercury, conformed to the general behavior pattern of hindered phenol type compound». 
The radical reacted with itself to form 2,6-di-tert.-butyl-4-nethylphenol and 3,6-di- 
tert.-butyl-4,l-quinone-methide; the latter gave l,2-bis{3,4-dl-tert.-butyl-4-hydroacy- 
phenyl)ethane and 3,3i,5,6t-tetra-tert.-butyl8tilbene-4,4i-quinone via free-radical 
Intermediates. 

Behrens, H. and Roessler, P. (Institut Pranco-Allemand de Reoherches de Saint-Louis), 
SUPERSONIC DIFFUSION FLAMES, pp. 159-85 in: North Atlantic Treaty Organisation. 
Advisory Group for Aeronautical Research and Development, "Combustion and Propulsion". 
New York, Pergamon, 1961. 

The hot, -iot fully oxidized exhaust gases of a solid propellent rocket, emitted as a 
supersonic Jet by a simple underexpanded nozzle into quiescent air or oxygen, was used 
to produce supersonic flames of the diffusion type. Propellants of a high heat of 
explosion produce flames that ignite without delay at the first shock of the Jet. The 
flames are stable, the temperature has a distinct mazimum along the flame axis. The 
flames of propellants of a low heat oT  explosion ignite with a delay behind the first 
shock, their instability increasing with decreasing heats of explosion of the propellants. 
By firing the rocket Jet into oxygen instead of air, stable regular flames are achieved. 
The ignition delay, however, does not disappear. The relationship between supersonic 
flames of non-premixed gases and those of the premixed type studied by American research 
groups is discussed in qualitative terms. 
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were obtained In the nonbolli™    „ucj«*; Joi^!    I i*lJ,tUb*-    "^ ******•' «^t. 
velocltle. from 3 to 40 ftAe^S or«^! J ^'o^f ^ b0iain« r-«loM for 

obtained over the »^ ra^e of^?IbleT T^^nnL0 T l^'    ^^ ^ W^ 
visually and by the u.e of coloredJlml      M^IJSZZT? * COklng "•• ,tudl«d 

Sieder-Tate equation using lÄÄ iÄSH SLST^H^! Wlth 

curve.    Nucleate boiling data were obt.in«d .- S   Sr»    .^       vl800»ity-teaiperature 
attempt was made to correlatt the d^ta      !? I! ft  3 0'  400 Änd 50() >*•• but "«> 
and observed.     Coke ^s J^r^d at ^"wan SSfSSTi ?S b0llin« ^ ^»t^l 
««tic   >nd non-homogeneous 8 ter^eratures but buildup on walls was 
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«ot.4 cu^t.. Mg» jMRiaas ä^^.
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trln:riSj7
Mi.th'ui,prc- 
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s 
3 

moLoular »eight. H/o ratio   il.n.i»r ^.^ ""»"«M)-    rropartl«. t«bul«t»d Inolud« 
t.»p.r.tuP., 23, * ÜSS-*^1*;***^-« SS^* ,0lnt•• «•«"»""ion 
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ing Data, 7. no.  1.  66-8.  1962. HYMIOCAHBOIIS.    Journal of Chw^cal and Bn«lnaor- 

bom studied are:    cyclohexan.«    hiov^h.!^.    «. f        «•n«r*1 ftMUM of hydrocar- 
Forty-two co^ouAd« ^lonS^"; tSfSSl' t€rcyclJ^1». Decallna, and hydrlndan.. 
tone, or pu^haeed fr^tSfr*^"^ ^^r S^:^.^ ***"** ™™- 
wlth a Parr oxygen bomb calorlaeter ^JSZ^lJ^JfJS*****.** datei«lnad 
believed accurate to lees than 2fi B t «   n^I   i     m? 240"67T-    «••«Ita tabulated are 77.P. .r.«, Talu...

i.rh: äIü: .rart; ä^S snÄ'.srä:" 
8pon.or.d by the B. 3. Air Poroc under Contract AP 33(«1«)."M. "" 

5S: I,^ieLcr::Lleon^s:^Lri!'ÄIt^)
OT wm,,ogi ***■'"* »M

 « ^ 
• 

correlating eiatLr^;^!^^ JS «j:'*"*"1^ ■""""^ •* am »«••    »" 

-, 

^ AAS, r^L!lLRi(!^^'ji-r:: änter,•imoT8 ^ ^^^^ 
(internationalron Co^Jtl^ T«? SSSZ TT f H «"^ «^^I«-   "Syppoalum 
Combuetlon Inetltute.^ Caabrldge, England. Auguet 17-21, 1964."   Pittsburgh, 

simplified kinetic model    and wa«T«n?o^!l-i ,! .      anticipated on the basis of the 

rebulte wa. »de with new toS 0^?^^^.^ L.       tl,*r '!0,«"l••n <* ">• calculated 
inoludlng sen. in which thTsf/I ^     7        f «o"»" u.ln« «hook tube technique., 
ture.    It le^nSmeSlh?/?^"«"^^ ZT^J' "til* " m il"n t'^r^ 
oi te^erature, pre..ure, «ul c^L.«^" SJumo^S^*^thJ.0b,:^V,,4 'tt%'t' 
invoke enj, Irtfmenoe due to .low MMMWSMMMW neceawrp to 

8 

I 

o o 

25 

iMiiiiiiiTir' ►    ' 



it »ii'  Im:    ii    ■—fc., 
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ss .ruin rc^ÄÄSÄTrsrissi rS*? 2 

Äjr iorbsr£= £3H^ irr - - £ 
0-5-10 hr-i;  and SO-Sß!« of dlvlnyibe^ene + IJllatirtt, ?   fv8PaCe valoclty of 

at a space velocity of O-s-O 7 h?" ^ 0f athylvinyl^n«*ne per pa.. 
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B«rger, 0. V. md App«ll, H. R. (Tmiv«r«»l Oil Product«). DECOMPOSITIOK Of HYDROCARBOMS. 
Industrial and Engineering Chemistry, U§, no. 9, part I, 1566-75 (1956). 

I 
This Is a review article covering catalytic and themal cracking and catalytic reforalng 
of hydrocarbon«.    Mlnaty-soven references for the years 1955-1956 ara given. 

Beri, W. 0.  and Renlch, W. T.  (John Hopkins Unlvai'alty), RAKJBT PORLS; A BRIBf SOKVBT. 
Astronautics,  3,  no.   9.  36-7 (1958). 

Potential ramjet fuels with appropriate physical properties and availability and 
costs are listed.    The conclusion reached Is that only the borohydrlda« are «erious 
competitors with hydrocarbons for most use«. 

i ■ 

S 
00 o 

• 

Bert, J. A. and Porter, H. R. (California Research Corp.), SORFACTARTS IN JRP FUELS - 
SYMPTOMS, SOURCES. AMD SOLUTIONS. American Petroleum Institute. Proceeding«, 43, 
Section III, 165-71 (1963). O 

00 

A Jet fuel surfactant problem was recognised in the field. Surfactant« were Identified 
In the laboratory. Laboratory test« are used to demonstrate how fuel containing a «mall 
amount of surfactant prevent« the normal water and partlculate removal by a fllter- 
coalescer. A sensitive method for measuring «ulfonate« a« low a« 0.03 ppm in fuel was 
developed. The performance of refinery and pipeline clay treater« in surfactant removal 
Is discussed. 

■ 
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B«rtoUtt«; W.   de B.  and Rogers,  J.  D..   IMPROVIJIO FOTL OILS THROQOH ADDITI« ACURS. 
Pttroleu« Bnglnter, &, no.  18, C 41-2.  C 46-6 (19661. *"wxa. 

J« Ü J!!JM * T m ppobl*~ ? ««tUUt« fuel oil InetebllUy end the benefit. 
IL < ?t!.1V*d trcm th* UM * •dd"^».    R«<luctlon of re.idue In fuel olU    dulel ill 
and jet fuel, by o.uetlo waging, hydrogenetlon. and ^U^tJlÄ « eSÄS^ 

K> 

S!?^ «I'-i: 3!" <IU8eva' *• B" •** Tlaonlcheva, 0. I.. OM THE DBPBMDBMCB BBTVXBf THB 
VALUE OP THE HBAT-TRANSPBR COBPPICIEW AND THB LOWER HRAT OP PDBL COMBUSTIOH Hhlmlya 
i Takhnologiya Topllv 1 Nasel. 1963. no. U, 6^-5. ««ly« 

The heat-transfer coefficients, heat of combustion, and calorific capacity of Soviet 
fuels TS-1. T-X. T-2. and T-5. and of JP-l.    jp-i» and aviation turbine kerosene «ere 
determined.    A linear relation between heat-transfer coefficient and lower heating 
value was established.    It Is proposed that tlie lower heating value could be simply 
calculated from this relation using a heat-transfer coefficient calculated from data on 
density and the aniline point of the fuel. 

i 

!!™0V'  I* Y•••K••tn•,^ 0. B. and Pletneva.  0. V.. THB CATALOTIC BWBCT Of ALLOYS OP 

i A bronae. VB-24, containing O.fl^ phosphorous, which promotes the catalytic action of ths 
copper, exerts a significant influence on tar formation in fuels of type "T". and dieauali- 
fles this metal for use with products of thermal cracking. A suitable alloy was found to 
be one in which the phosphorous content was reduced to O.tf. and ¥ niokml and Z-4*  sine 
were aaaea. 
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by th. UM of iwllum «. . u« Mdlu«.    lore, anä momnt cUr.cWrl.t 1».^^!!..      ^ 

ni^I^T^™;0,' MECHANISM OT MICR0BI0LOOICAL COMTAMIKATIOH OF JET FUEL AW) DEVELOPMEIIT 
OP TECHNIQUES FOR DETECTION OF MXCROBIOLOaiCAL CONTAMINATION. *W Inf ^I^f 
Progro« Report.  U.   S.  Air Force Contract AF 33(«57)-9186,   r JSTSM^J 5^ Sg. 

Research objectives Include rapid determination method, for mlcro-oriranl.m. in fu.1 «a^r 
•nvlroruaente and the mechanlem» of their related problem, to IS^STS^tStS^^lT 

i" ^ Loteflcti:rLa) :cology'nicrobui w^*^ ^ SSLnUTTiJ!! tlon.    In detection,  the e.tera.e enzyme approach 1. mo.t rapid (10 minut.ln      On T i !i 
.ample It can detect  iClO^  microbes,    c) aluminum corroslS" St^e^in^pV *' 

EET^^^ ~ L- «ÄST 
SIT m pp Air POrCe COntraCt AP 33(657)-9186'   1 ^ 1963 to I'Ce^r" 

TJrZZ^tL2^^''-    8tUdy 0f t«chn1^" 'or rapid detection of fuel mioro- 
organic t^S^^Z Sf ^ fl,ld' and the 8tu<,y of -^»»i— ^y vrhtch micro- 
ZfJZl^TJl contamlnant-j cause problem, in the fuel .y.tems of aircraft 
detecJL^r* ^ 8y8!•ml, S- >••" 8tUdie,1'  ^ ft •y**» »• Kg deveJoSrS; rapid 

proviS LSLT« Be<11; r? **'•,<,m, *"to ru•l •"»-*»»i- SnMlL^räSi 
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12f pj: A1^ f0rC<,• APL TDR 64-70'  Part «' Contr*ot A» 33(«67).9186. JanuIrTSJ? 

Thlt report.  »uttltHd IUl«tlon»hlp Between llimlnu. (•«■M.»..—    —   --    - 
«icrotlrt Met.boln,,. deecrlbee r..„Tt. ?n M.TfT J01™10"- "»O«« »ormtlon, end 
tetrerollu. reduetj^ «« ^lX"!r^ Lt!«^,""?-    '^ Ü» •"■•• tt,ln« 

^t^Lr.vr^rÄ.-rt^^^ 

nonruel-utlllX "™iMrJ ^"MT?
0
!''      " b••,1 0b"•^V•,1 ln •urvlrml "' »««l 

however,   only fuel organlsme survive. fuel-water media. 
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Blyumferg, E. A., Morlkov, Yu, D. and Emanuel. M. M  ROM OP THE siiRwra M nuiT* 

o» 
• 

Peper WSS/CI, 64-15. »•"««•■    Weitem stete. Section.    126|t Spring Keetlnj. 

L^:i0rwLrroi::ir:a^^^^ r 2: foTtion - 
progress has been made in slucldatlng the mech^ü«    Ü^.^    P        ?****' exteni1^ 
It.  by which a deflagration wave accflerlte!^ ^L^ AL?"?!*** th*t  ****— 
devices which employ stab°llzedd!toniMn! ! f 8tabl* '»•^«»^on.    Prorulslon 

to leam   more'Ä ^tÄJ^^r^'^^^tVS:'  ^ MC#Mliy 

detonations and stationary detonatlve oortu.Uon? ^ WOrk 0n O0Vilig 
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Bolllnger, L. E., Fon«, M. C. «uvl Eds«, It. (Ohio State university), DETOMATIOM INEOCTI« 
DISTANCES IN COMBUSTIBLE GASEOUS MIXTURES AT ATMOSPHERIC AND EIZVATSD INITIAL PRBS8ÜRXS. 
Ü. S. Air Force, WADC T. R. 68-691, Part II, Contract AF 38(6l6)-86l6, August 1969. 18 pp. 
(0. T. 3. 16178). 

Experimental maasuremtnts were mad« to determine the detonation-Induction distances In 
hydrogen-nitric oxide mixtures and in hydrogen-oxygei>>diluent mixtures In a 60 am. tub« 
for various diluent (nitrogon, h«llum, argon, or carbon dioxil«) concentrations at 
initial pr«ssur«8 of 1 and 6 atmospheres and an initial temperature of 40*C. Addition 
of any of the diluents caused an increase in the detonation induction distance by varying 
amounts. A theoretical analysis of the formation of a detonation wave was made. A 
correlation function was found which relates the Induction distance to the Reynolds» 
number, normal burning velocity of the mixture, the sonic velocity of the unburn«d gas, 
and the adlabatlc combustion temperature of the given mixtures. 

§ 

Bolllnger, L. E., Pong.M.C. and Edse, R. (Ohio State Univ.), EXPERIMEMTAL MEASUREMENTS 
AND THEORETICAL ANALYSIS OP DETONATION INDUCTION DISTANCES. ARS Journal, 31, 688-96 

(1965). 

I 

Generally, it is assumed that either the deflagration wave accelerates with the «hock 
wave to form a detonation wave or that the shock wave has sufficient strength to ignite 
the combustible mixture immediately behind the shock. The transition mechanism is an 
unsteady process Involving the flame acceleration, the shock-deflagratlon-rarefaction 
wave interactions, the generation of turbulence and the effects of chemical and molecular 
kinetics. The parameters which are most characteristic of the formation of a detonation 
wave are the Induction distance and the Induction period. In this analysis an approxi- 
mate expression for the Induction dldtance In terms of the temperature ratio across the 
detonation wave is given and an empirical relationship between the induction distance 
and the Initial physical and chemical properties of various gas mixtures established. 
This work was sponsored by the U. S. Air Force under Contract AF 33(616)-5618. 

Bolshakov, 0. P. and Davydov, P, I., INFLUENCE OP ORGANIC SUU?UR COMPOUNDS ON THE 
PROPERTIES OP SIMPI£ DlbJILIATE FUELS.  Akademlya Nauk SSSR, Bashklrskll Filial.  Khimiya 
Seraorganlchesklkh Soedlnenll, Soderzhashohlkhsya v Neftyakh i Nefteproduktakh, 5, 138-48 
(1963).  (CA, 59, 8510 f). 

The effect of 15 sulfur-containing organic compounds on the thermal oxidation stability 
of reactive petroleum distillate fuels was determined by bomb tests in glass or brass 
vessels at 100-300*. Most of the data were obtained at 150° for a hydrogenated fuel 
having a boiling range of 140-230V  Parameters wore corrosion of and deposit formation 
on a bronze coupon, amount of oil insoluble sludge formed, and optical density of the 
filtered product. Compound« were used at concentrations yielding up to 0.3^ sulfur in 
the fuel. Fuel stability was reduced in the order: Thiophene < substituted thlophenes 
< substituted thiophanes < aliphatic sulfides < aromatic «ulfides < aromatic disulfides < 
mercaptans. 
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SSSSTrn-Jl^^lZ^lli'   1"  9t •1' W,W0T • ^mULL 1XD SnfTHMIC SULTOB- AIT 

Ai»cl«ü3r« lauk SSSR. BMhklr.kll filial.    Khlalx« S«raopg«nlch«.klkh Soedlnanll 
flodTaha.hchlkh.jra y ||.ftjrakh 1 M.ff produktakh. 6.  leO-Tijm)      icT.^, 6163 •). 

^.ic .ulfur- and nltrogan-contalnln« co^ound. were Uolated fro« the re.ln. in TS-l 
T-l. and I* fu.1. of th. kercl*. typ. by (ll..olrln« th. ra.ln. Z etJer ^^"iLt 
the eth.r »olutlon »1th 2«^ 11,804.    Tha l.olat.d mlxtur. of baL. wl. tLn adSf ^ 
amount, of O-O.K* by walfht to tha ra.m-fraafueia.   and Ite^JJac" o^Jhe Jjfr^i 
oxidation .tablllty of th. Taal. at 160- in r.latlon to the c^nt^tl^n wjr^t^d on 
fill    ttl 1     **> "^^ 0t ""W* ^"-d ^ the fuel,   the opt£l SneSJ Till 
fu.1,  th. amount of corroalon of broru*, and the weight of dapoelt fomed on br^. 

s 

Bolt, R.   0.  and Carroll, J. 0.   (California Research Corporation)    EFFECTS OP BinTATTnN 

AF 33(616)-3184,  April 1958.     253 pp    (AD 151176). 

Effe t. of radiation on greases,  hydraulic fluids, engine and gear lubricants   and Jet 

fnd In^r*1**'  /** th*rn*1  Stabllltjr 0f nlne ^ ^l8 <"ve JP-i-r^ee JP 5'. 
If   ^^;1, Wa8 •valuated ^ th« C^R ooker.    Original stocks and sample. Irradiated aJ' 
three different level, were te.ted.    Low level Irradiation (8.7 x iTtoBiT^ 

thfn^h^ ZXT*.**-*1 8tabllity-    R"ctor irradiation reduced thermal stability more 
th^mil  s^h ^    ' ***** d08ag*-    At high «a,nma d08>l«e» ^bove 40 » l^   erg^g C)  fu^r 
SSÜ Ut* Wa! U8Ually lniprOVed or ^W-    Viscosity increase waf t^ ijor 
problem at higher radiation dosage.;  an equation was developed by which it was powlble 

IIZT^Z"" ^ Vl8C08ity Wlth lrradlatl0n at £ ä0^ once'rsi^Vo^e1^ 

?ocoaT!o'  M'  M*   ^ "y*1»1*««     S-  M"   RAMJET AIRCRAFT ENGINES. 1950.   392  pp. Moscow,   Oboronglz, 

The authors present information on the  theory,   characteristics,  construction,  and design 

lished in boo^' T^TX T^' englne8' ba8ed 0n S^ *** ""^ InfomaUon ^bf 
InJlnt    VST        Perl;;,aical8-    Th«y consider the theory behind the basic elements of an 
ITZ ^inr'T^'  COmbU8tlr ChMlber8'  ^ J^ nossles - as well as the cperatio^ of Tt* 
I    \     J^ A8 80,lrce8 0f energy they «i«»^»» the use of molecular as weU as   nuri*«l 
Z'^ll?00* l8 ^ flr8t attanpt t0 COllect th*    infomatlon ^.cc s.^to "d.m^T the physical processes,  as well as gas dynamics and traction calculation for ramW 

Sovi.Pt^7/at:rlal f0r ^ b00k l8 fr0n »-0«^« of «•«azine arti3 e. ^b^hed in Soviet and foreign open literature,  as well as works by the  authors. 
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Bor«,  C.   L.   (Hawker Aircraft Ltd.),   SOME PRACTICAL ASPECTS OP KIMBTIC HEATDW CALCOLA- 
TIOKS.    Royal Aeronautical Society.    Journal, Q,  657-^ (19^9). 

t 

This paper 1B concerned primarily with some of the practical difficulties encountered 
in connection with the prediction of kinetic heating temperatures.    Attention is con- 
centrated upon methods for estimating temperatures and heat transfer rates for practical 
aircraft designed to fly at Mach numbers up to about five. 

Borlsov,  A.  A.,   Kogarko,  S. M.,   and Lyublmov,  A. V.,   IONITIOK OP MEfHANE MIXTURES IM 
SHOCKWAVES.    Academy of Sciences  (U.S.S.R.).  Proceedings.     Physical Chemistry 
Section,  11+2,  27M  (1963). 

The article presents a brief description of experimental work in which Ignition delays 
were measured for methane-air, methane-oxygen,  and methane-oxygen-argon mixtures. 
Measurements were made  in the  region behind the reflected wave In a shock tub«. 
Measured delay» were of the order of 6-300 ^ti9c for temperatures in the range 1200-2500'K 
Interpretation of the data and comparison with that of other Irvestigations Is hindered 
by presentation in graphical form only,  and the quotation only of the  Initial pressure 
of the experiment rather than the pressure behind the reflected wave. 

Bott, T.  R.   (Birmingham University),  HEAT TRANSFER - SOME RECENT CONTRIBUTIONS. 
Chemical Engineering, 2. n0'  !» l8-27 <1962). 

British 

This review embraces heat-transfer phenomena to be found In air and film cooling, in 
fluid solid systems. In two-phase flow and in boiling. A tro^tmsnt of heat transfer with 
chemical reaction axd mechanical heat transfer Including the Influence of mechanical 
agitation, and of vlbrational effects such as those produced by ultrasonic means, conclude 
the review. 
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Boudart,  M.  and Bran, T.   (Princeton OnlverBlty),  HETEROOEHEOUS CATALYSIS.     Industrial 
and Engineering Che«istry,  48,  no. 5, 562-9 (1936). 

A review article for the period 195^-1955 in which the papers that best reflect sain 
trends In fundamental catalytic research are discussed.    Over l6o references are cited. 

S 

Bradbury,  J. T.,   IBsely,  W. M.,  and O'Hara, P.  J.   (Holland Color and Chemical), HTDRO- 
CffiNATION AND DEHYIÄOOENATION.     Industrial and Engineering Chemistry, ^2, no.   9.  803-6 
(I960). 

This Is a review article covering hydrogenatlon and dehydrogenatlon of organic compounds. 
One hundred-eleven selected references are given on hydrogenatlon and dehydrogenatlon 
reactions,  and a more extensive bibliography  Is available. 

O 

Bndbury, J. T.,   Ki*Iy,  W. M..  O'Hara, P. J.,  and Vance,  R. P.   (Olrdler Catalysts), 
fflTDROOENATION'AND DEHTOROOENATION.     Industrial  and Engineering Chemistry, £1,  no.   9. 
part 2,  1111-20 (1959). 

This is a review article covering hydrogenatlon and dehydrogenatlon of organic compounds. 
Three hundred-sixty nine references are given. 
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Brian, P. L. T. and Held, R. C. (Massachusetts Institute of Technology), HEAT TRANSFER 
WITH SIMULTAWJOUS CHEMICAL REACTION: FILM THEORY FOR A FINITE REACTION RATE.  A.I.Ch.E. 
Journal, 8, 322-9 (1962). 

Through the use of a film theory model, the effect of a chemical reaction upon the 
rate of heat transfer from a solid wall to a gas Is derived for both a homogeneous 
reaction and a heterogeneous reaction on the wall. By limiting the analysis to the 
case of a very small temperature driving force and to the case where the bulk gas Is 
essentially In chemical equilibrium It Is possible to obtain a solution to the linear- 
ized problem which is given quite general expression in terms of partial derivatives 
of arbitrary chemical kinetic expressions. 

O 

Zn 

Bridges, J. M. and Houghton, 0. (Gulf Research and Development), THE EVALUATION OF ACTI- 
VATION ENERGIES USING A RISING TEMPERATURE FLOW REACTOR - THE DEHYDROGENATION OF CYCLO- 
HEXANE OVER WSg, Pt/AlgOj, CrgOj/AUOj, 
Journal, 8l, 13^-8 (1959). 

NiWO^/AlgGj sr.i CrgO^. American Chemical Society. 

A rising temperature flow reactor has been used to evaluate the apparent activation 
energies and kinetics for the hydrogenatlon of oyclohexane'over WS2.  Pt/AlgO,,  Cr 0,/ 
Al-0,, NlWO^/AlgO-j and C^O,.    The method has also been used to compare rapidly the 
activities of the various catalysts.   On the basis of equal volumes of catalyst,   the 
order of the activities  is approximately Pt/Al203 > water '-ashed C^OT/A^O'J > CrgO*/ 
Al203 > NiWO^/AlgO, > Cr20, > WS«.    However,  on the basis of equal surface areas,  the 
order of the activities is Pt/Al20    > water washed Cr20,/Al20, > Cr 0, > NlW0^/Al20j > 
WS2 > Cr^Oj/AlgO,.    Electron irradiation from a Van de Oraaff accelerator has been found 
to have no pemanent effect on the activity of Pt/Al^Oj.    The thermal  cracking of cyclo- 
hexane over Vycor wool has been found to proceed in the temperature range 566-700• with 
an activation energy of U9 t 5 kcal/g mole. 

1 
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Bridges, J. M.( Rymer, G. T., and Maclver, D. S. (Gulf Research and Development), THE 
MECHANISM OF POTASSIUM PROMOTION OF CHROMIA-ALUMINA DEHYDROGENATION CATALYSTS.  Journal of 
Physical Chemistry, 66, 871-7 (1962). 

A study was made of the mechanism of the alkali promotion of chromla-alumina dehydrogenatlon 
catalysts using cyclohexane reactions. The magnetic anu adsorptlve properties of these 
catalysts were also determined and correlated with catalyst activity and selectivity. The 
results suggested that there were two types of active sites on chromla-alumina, a dehydro- 
genatlon type associated with the chromia portion of the surface and an aold type associated 
with the alumina surface. The acid sites catalyze the formation of methylcyclopentane, 
which poisons the chromia dehydrogenatlon sites. The addition of potassium "neutralizes" 
these acid sites, hence lucreaslng the dehydrogenatlon activity. Potassium in excess of 
that required for this "neutralization" is associated with the chromia portion of the sur- 
face and lowers the dehydrogenatlon activity. The interaction of the potassium with the 
chromia apparently results in the formation of a potassium-chromium complex with the 
chronium in a +6 oxidation state, which under reaction conditions reduces to a +3 state. 
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Bringer, R. P. and Smith, J. M. (Purdue University), HBAT TRAMSPER IN THB CRITICAL 
REGION. A.I.Ch.E. Journal, £, 49-55 (1957). 

Heat transfer coefficients were measured experimentally for carbon dioxide In turbulent 
flow In an 0.18-Inch ID pipe. Pressure was 1200 psla and temperatures TO-WO'P. Fluid 
to wall heat transfer coefficients ranged from 300 to 2600 Btu/hr-ft*-»P for a Reynold's 
number range 30,000 to 300,000. Correlation of results with common equations and with 
a method of Delssler are discussed. 

Brlnlch,  P. P.  (Lewis Plight Propulsion Laboratory), RECOVERY TEMPERATURES AND HEAT 
TRANSFER NEAR TWO-DIMENSIONAL ROUGHNESS EI£MENTS AT MACH 3.1.  U.S. National 
Advisory Committee for Aeronautics, TN 4213, February 1958. 20 pp. 

The effects of single and multiple two-dimensional roughness elements on the tempera- 
ture distribution, the pressure distribution, and the heat transfer on a hollow 
cylinder and a cone-cylinder model were determined at Mach 3.1. Abrupt perturbations 
In surface temperature occurred In the neighborhood of the elements when the boundary 
layer was turbulent, but were absent when It was laminar. The type of perturbation 
depended on the element shape, forward-facing wedges giving the lowest temperatures 
Imnedlately behind the element, and forward-facing steps the highest. For a 
turbulent boundary layer the heat-transfer rate behind the wedge element was less than 
that Immediately ahead of the element. 

o 

Brlnlch, P.P., A STUDY OP BOUNDARY-LAYER TRANSITION AND SURFACE TEMPERATURE DISTRIBUTIONS 
AT MACH 3.12. U. S. National Advisory Committee for Aeronautics, TN 3509, July 1955. 
39 pp. 

Surface temperature distributions and high-speed schlieren motion pictures were used to 
study transition with and without single roughness elements on a hollow cylinder at 
various wind-tunnel Reynolds numbers. Increasing the sharpness of the leading edge 
Increased the abruptness of the recovery temperature rise near the transition point and 
decreased the transition Reynolds number. Single roughness elements In the laminar 
boundary layer moved transition upstream and produced slight local changes In temperature 
distributions. Roughness elements In transitional and turbulent boundary layers produced 
large perturbations In temperature distributions. 

o 
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Brokaw, R. S. (Lewis Research Center), ANALYTIC SOLOTZONS TO THE IGNITION KINETICS OF THE 
HYDROGEN-OXYGEEN REACTION. U. S. National Aeronautics and Space Administration, Technical 
Note D-2542, December 1964. 16 p. 

Solutions have been obtained for a reaction scheme Involving 5 rate constants as parameters. 
Results were obtained for a high pressure-low temperature region, a high temperature-low 
pressure region of short delays and for the boundary between these two regions. Experi- 
mental Ignition delays In both regions are adequately explained, and delays computed by 
numerical Integration of the rate equations are reproduced to within a few percent. Delays 
for the Van Neumann splice condition In Chapman-Jouquet detonations around the lean limit 
of detonablllty in air have been calculated. At the limit, delays decrease by two orders 
of magnitude as the hydrogen mole fraction Increases by 0.01. 

* 

Brooks, D. B. (Office of Director of Defense Research and Engineering), MILITARY RESEARCH 
ON JET FUEL CONTAMINATION. American Petroleum Institute. Proceedings, 43, Section III, 
172-7 (1963). 

Serious aircraft troubles. Including engine flamecuts. fuel gage malfunctions. Integral 
tank corrosion, and other fuel system difficulties have been traced to contaminants In 
the fuel. The chief offenders, singly or lr combination, have been found to be water, 
dirt (especially from rust), surfactants, and microorganisms. Improper operation and 
maintenance of fuel-handling equipment have been found to be the causative factors In 
each case of serious fuel contamination thus far Investigated. The consensus of In- 
formed opinion Is that the troubles encountered In field handling of fuels can be averted 
by good housekeeping throughout the fuel-handling system. 47 references are given. 

to 

Bruszak, A. E. , Burgess, D. S., and Wijnen, N. H. J. (U.S. Bureau of Mines), REACTION 
KINETICS IN HOT-GAS IGNITION OP ETHANE-AIR.  Combustion and Flame, 1, no. 3, 245-51 
(1963). 

The reaction order was unity with respect to ethane and 0.25 with respect to oxygen, 
assuming an unchanged course of reaction over 80O,-875oC. The activation energy was 
calculated as 49 kcal/mole. Heat balances were studied and rates of heat production 
obtained for the oxidation of ethane at low concentration near the axis of a Jet of hot 
nitrogen issuing into cool ethane-air. Assuming purely thermal ignition, experimental 
results agreed well with predicted temperatures of hot-gas ignition, and also quali- 
tatively with Spalding's centrold procedure for predicting burning velocity. The 
technique, originally used by Vanpee and Wolfhard, may be useful In studying the effects 
of additives on combustion. 

CO 
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Burgess, R.W., Zsakson, V.E., Tomllson, W.H,, Burkhardt, C.B., Pstsrson, H.D. and 
Btheridge, B.R. (Beech Aircraft), HIOH TEMPERATURB FUEL SYSTEMS IMVESTIOATIOIIS. 
U.S. Air Force, ASD TR 61-312, Contract AP 33(616)- 7073, August 1961. 64 pp. 
(AD 263457). ""^ 

High-temperature hydrocarbon fuels were subjected to coker, gas Chromatographie, and 
IR spectro-photometrlc analysis to determine the effects of various additives and 
thermal stressing. Aircraft fuel system components were installed in the pre- 
conditioning system to determine their suitability for operation under the test 
conditions, particularly with respect to elastomeric seals. Metal samples were 
physically stressed and subjected to the higher temperature ranges, both immersed in 
liquid and suspended in the vapor space. The tendency of the fuels to produce solids 
and the accumulation of the solids in the preconditioning system were continuously 
monitored. Appreciable solids accumulation was encountered. Mo accelerated stress 
corrosion occurred. It is thought that the duration of the exposure was insufficient 
to produce concrete results. Proper containment and restraint can extend the operat- 
ing range of elastomeric seals considerably over their normal high temperature rating. 

fo 

Burgoyne,  J. H.  and Willlams-Leir, 0.   (Imperial College), THE INPUJENCE OP INCOMBUSTIBLE 
VAPOURS ON THE LIMITS OP INPLAMMABILITY OP OASES AND VAPOURS IN AIR.     Royal Society 
(London).    Proceedings,  A193. 525-39 (19^8). 

M 
The Influence of some Incombustible vapours upon the upward propagation of flame through    ^ 
mixtures of combustijle gases and vapours with air contained In a 1-7/8-Inch glass tube 
has been examined and some comparisons made with results In a ^-Inoh tube. Prom the 
data obtained with the pmall tube It has been possible to plot diagrams for each of the 
combustibles with Inert vapour and air showing completely the compositions of Inflam- 
mable and non-lnflanmable mixtures. Prom these, the limiting "safe" composition of 
mixtures of inert vapour with air and with the combustible respectively have been 
derived. The combinations studied were hydrogen, methane, ethylene, carbon monoxide, 
n-hexane, cyclohexane and benzene with methyl brnalde; hydrogen and n-hexane with 
dIfluorodlchloron. »thane, and methane with carbon tetrachlorlde. 

Burton, B, J. and Hürden, R. K , RECENT ADVANCES IN MEASURING PLAME AND QAS TEMPERATURES. 
Iron and Coal Trades Review, 164, 1211-15 (May 30, 1952). 

O 

This review of the technique of measuring flame temperatures discusses attempts that 
are being made to give intelligible results for turbulent flames. In the investigation 
of the heat transfer from luminous flames, both flame temperature and emissivity need 
to be measured. The Schmidt method of emissivity measurement, using the furnace wall 
and a cold surface as comparison background radiators, seems likely to be the most 
reliable, and least difficult method to attempt in industrial furnaces.  Instruments 
have been developed for the measurement of the sensible heat content of gases, although 
there appears to be no pyrometer available for the continuous metering of pre-heat 
temperatures. 
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Buachfort, H.Q. and Hunder«, A. (ALCOR, Inc.), DBVELOPMEHT OP HIOH TEMPBRATORE 
DEPOSITIOH RIO FOR ADVAHCED ENOIHE LUBRICANTS.  U.S. Air force, A3D TDR 63-255, 
Contract AP 33(616)-7136, March 1963. 19 pp. 

The objective of this program covered by Contract AP 33(616)-7136, 83(62-1026), is 
to develop a deposition rig that will rate lubricants in the same order as th« engin« 
with respect to coke, sludge, and oil degradation, be capable of operating with oil 
in temperatures up to at least TOO^P and surface temperatures up to at least 1000#P, 
and have repeatability and reproducibility for close quality control. A rig was 
developed which duplicates dynamically the thermal and oxidation stresses to which the oil 
is subjected in an engine. The effect of operating variables was studied using a 
polyphenyl ether (O-61-20). The rig was modified considerably from the original 
design developed utilizing diester base oils because it was necessary to increase the 
raajcimum design operating temperatures to stress polyphenyl ethers to the break 
point and also to obtain satisfactory continuous operation at these extreme temperatures. 

Buschfort, H. 0. and Hundere, A. (ALCOR, Inc.), DEVELOPMEMT OP HIOH TEMPERATÜRE DEPOSI- 
TION RIO POR ADVANCED ENOINE LUBRICANTS.  Ü. S. Air Porce, APL TDR 64-49, Contract 
AP 33(657)-10037, June 1964.  31 pp. 

The objective of this program was to develop a test rig and a procedure to evaluate experi- 
mental gas turbine lubricants at surface temperatures up to 1000^ and to yield results 
that are indicative of lubricant performance in advanced high mach gas turbine engines 
with respect to sludge, coke, acidity, and viscosity change. The phase of the program 
covered by this report was directed to studying the effect of variables on a polyphenyl 
ether, 0-61-20, utilizing a 48-hour test. Major emphasis was placed on the formation of 
deposits. Tests were also conducted on engine-tested MII.-L-7808 oils to further check the 
correlation previously established. 

ro 
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Buschfort, H. 0. and Hundere, A. (ALCOR, Inc.), DEVELOPMENT OP STANDARDIZATION PUJID POR 
ASTM-CPR PUEL COSER. Ü. S. Air Porce, WADD TR 60-878, Contract AP 33(616)- 7266, Pebruary 
1961.  17 pp. (AD 260 603). 

Studies were made to develop a standardization fluid for the ASTM-CPR Puel Coker to give 
a no. 3 preheater rating and 10- to 15-in. Hg filter pressure drop across the filter at 
300 P/400 F/6 conditions at the same time hrving maTlmum sensitivity to temperature 
changes and adequate storage stability. A total of 59 chemicals were investigated as 
poisoning agents in heart cut alkylate bottoms (Soltrol 170). The poisoning agent« that 
best fulfil:ed the objective were pyrrolidine at a concentration of 0.5 ml/gal and 
pyrrole at a concentration of 4.0 ml/gal. Both combinations gave no. 3 preheater ratings, 
but in both cases the filter pressure drop was only about 2-in Hg.  Pyrrolidine is more 
satisfactory from the standpoint of storage stability, but pyrrole has somewhat greater 
sensitivity to temperature changes. It is concluded that although a poisoning agent in 
a stable base stock could be used as a standardization fluid, a better approach would 
be to utilize a production fuel of the desired thermal stability, the rating of which 
would be monitored and controlled by a central laboratory. 
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Chertkov. Ya. B. and Zrelov, V. N., OXIDATION OP HYDROCARBON FUELS  DURING PROLONGED 
STORAGE.  Novostl Neftyanol Tekhnlkl, Neftepererabotka. 1956. no. 2, 19-20. (Referat- 
Ivnyy Zhurnal. Khlmlya. 1956. abstr. 79098). (C. A., 53. abstr, 9631d. 1969). 

The oxidation processes are discussed, which take place during the storage of hydro- 
carbon fuel. It was found that the oxidation products ans mainly primary, secondary, 
and tertiary aromatic alcohols, with side chains with 3-7 C atoms which are formed by 
the oxidation of aromatic hydrocarbons with an unsaturated side chain. 

O 
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Chertkov, Ya. B.. Zrelov. V. N. and Afanaseva, N. A., CHARACTERISTICS OP THE NONHYDRu- 
CARBON COMPOSITION OP LIOROIN-KEROSENE PETROLEUM PRACTIONS, Journal of Applied Chemistry 
(U.S.S.R.), 33, No. 8, 1861-71 (1960). (Two page summary also available as AID Report 
60-58. AD 245711). 

Chromatographie separation and further fractionation of nonhydrocarbon constituents (resins.; 
of Soviet kerosene-type fuels were performed in order to provide a closer chemical deter- 
mination of resin composition and struooire. Soviet straight-run Jet fuels and cracked 
tractor kerosene were used for the investigation. Resins were separated and fractionated 
further on silica gel (65-120 mesh) with isopentane and methanol used as eluents. Acids 
and basic nitrogen compounds were extracted. The chemical findings indicate that! 
(a) Basic nitrogen compounds seem to belong to derivatives of pyrldine and in heavier 
fractions to derivatives of qulnoline. The total amount of basic nitrogen compounds is 
small,approximately one percent on realns. (b) Sulfur compounds are predominantly of 
cyclic structure and strongly unsaturated.  (c) Oxygen compounds contain mainly hydroxyl, 
ether, and ester functional groups.  It was possible to separate hydroxyl and ether com- 
pounds as individual fractions of considerable purlvy.  (d) The structures found are 
mostly cyclic, i.e., naphthenlc In straight-run and aromatic in cracked fuels. 

« 

Chertkov, Ya. B.,  Zrelov, V.  I.,  Marlnchenko, N.  I.  and Shohagin, V.  M.,  RESIDUE PQRMATION 
IN FUELS POR GAS TURBIN£ ENGINES.     Khlmlya 1 Tekhnologiya Topliva 1 Masel,  1957.  no.   7,  57- 
63 (CA 52,  3302e). 

To stimulate likely conditions In fuel tanks of Jet planes,  the fuel (for several of which 
sp-  gr.,  boiling limits,  I no.,  and S, mercaptan,  and tar contents are given in a table) 
is heated for 6 hrs.  at 120* in the presence of 20 sq.  cm.  of Sb bronze/lOO ml.  of fuel. 
Elementary analysis of residue and elementary analysis of ash from residue are given in 
tables.     Greatest thermal stability Is shown by highly purified fuels from direct dis- 
tillation which contain a minimum of unsaturated hydrocarbons and have the least non- 
hydrocarbon contaminations such as 0-, N-,  and S-contalning compoun s.    Exclusion of air 
0 from contact with fuel in storage should increase its thermal stability. 
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Chertkov, Ya. B., Zrelov, V. N., and Rudakov, V. V., THE HBAT OP COMBUSTION 0» HYDROCARBON 
MIXTURES OP DIPPERENT COMPOSITION. Novostl Neftyanol Tekhnlkl, Nefteper«rabotka, 1956. 
no. 2, 11-14, (CA,53, 9630 1). 

Data are given for the lower weight and volumetric heats of combustion of paraffins, 
naphthenes, and aromatic hydrocarbons, separated chromatographically from 50* fractions, 
obtained by distillation of gasolines from various sources and having a boiling range of 
100-300*. The relation between the structure of hydrocarbons and their heats of combustion 
indicates that naphthenes are needed to obtain a fuel with a high volumetric heat of 
combustion. 

O 

Chiantella, A.J. and Johnson, J.E., PIIffERABIUTY OP DISTILLATE PUELS.  PART 2.  EPPBCT 
OP PUEL VISCOSITY AND RELATED PACTORS.  U.S. Naval Research Laboratory, NRL 5971, 
September 1963.  18 pp.  (AD 421 925). 

Studies of additional factors influencing filterability of distillate fuels further 
substantiate the utility of a constant-head gravity-flow method for rating filterability. 
Quantitative relationships were made possible by selecting filter papers of uniform 
porosity. It was shown that the filterability of a distillate fuel contaminated by a 
given amount of sediment is directly proportional to the fuel viscosity. The effect of 
temperature on filterability was proven to be due to the variation of viscosity with 
temperature. Pilterabllity is also directly proportional to the fuel pressure (head) 
on the filter. It was shown that variations in filter porosity could be balanced by 
proper adjustment of fuel head. No significant change in fuel viscosity was found due 
to aging, either normal or accelerated. It is proposed, therefore, that changes in 
fuel filterability due to aging are due to accumulation of insoluble residues in the 
fuel. 

Chinitz, U., RESEARCH IN SUPERSONIC COMBUSTION. Symposium on Jet Propulsion for Industry 
Research Associates, Polytechnic Institute of Brooklyn, Peb. 1<H7, 1961. * 

In recent years, the necessity for high Mach number vehicles has resulted in considerable 
research on supersonic flow streams. Concurrently, interest has arisen in the possibility 
of sustaining combustion in supersonic flow. This paper discusses research on combustion 
in supersonic flow which was carried out by the Research Group at the Pairchild Engine 
Division headed by Dr. R. A. Gross from 1957-1959. Work previously dealt with in the 
technical literature is treated only briefly here. On the other hand, a segment of the 
research, dealing with chemical reactions in a supersonic boundary layer and flame stabili- 
zation, which was not extensively reported before, is dealt with in greater detail. 

* 



069-AIIC-2l6(Z). Jun. ^      '2^ "rS^JÄT MO-  l09' *  S-  ^ Con^t ^-30- 

in 5 cla88e8 1. reduce/Jo ^^10^. ^en^li?^   TV^^ 0rl8lnal ll8t of 27 Si 
examined are:    hydrocarbon and alcoJoJ SSSfÄ-JSSlS1!:    ** 5 Cla88" of fu»1» 
Phone fuels and monopropellants      The SrSliK^JS*1 gMM'  hydr0«"''O8«nB. Pyro- 
TEA, TMA. TBB. TBB.  PentaboraS^nd aWnl borohvif;618 ?*''    "'^ JP"6'  W^xSK 
ing Ignltablllty.   stability T^^St^SS^ ^^oonsi^ratlonB r.^. 
TEA,  TMA. TEB and mixtures of hy^oc"bons^nd thi»! Ji    y ** C0Bt lndl'Ja^ that only acceptable. nyarocareons and these three pyrophoric fuels may be 

PROEERTIEs'oP mLMBm m^Sj^J^JSl ^v^l^1* *Rgl*e *! Airplane Corp.) 
AF 49(638)-l5, April i969.    l^pp    (S*2lL^ e' A,03R TH 59-482' Oontr^ot 

00 
The two-dimensional steadv fi«« ^ 
the conditions S^T^^tÄ^^^^^^S^S ?* ^ ^^ ** 
and the wave angle.    Uein« JIB ?^?tf?fai !lal ,,ach nuaa>6r» the »»** addition, 
solved over a^ge ^2 S^^nt^SbJ^Si^J!-111^ *^tl™ - results of this computation. variables.    Oraphs are presented which show the 

- 
■ 

Pjtrol«. H.»u.. u, no.  12. 1611-1S (195»)    "m0,IE- P"1•• """«'1 »rant.l, 4u 

2 

Impregnation and post treated with H. 3 Jt*i'.J^t*        "ü treat0d wlth HP before 
activity at 300-310-, but with" 3 Hsf at «S M 2' 5 C*t*l7Bt  flh0Wd little 
obtained. In a life test with practical fuef^nfc.;^ ^S810" * Wlotoxmi*  was 
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Choulkln«, M. I. and Maryshklna, T. I., DBSHYDROOBHATION DK3 OYOLAlBa BT DBS CYCLBMBS . 
BN PHESENCE DE CHARBON ACTIVB. Paris, Institut Franoals du Petrols. Rsvus, IX, no. 1, 
170-9 (1962). I 

S 
Cyclohexane and msthyloyolohexane wers converted to bensene and toluene, respectively, 
over birchwood charcoal at 500-600mC.    With this catalyst at the sane temperature, oyclo« 
pentene and methylcyclopentene were converted to the corresponding cyclopentadienes. 
Substantial yield of aromatics or of cyclopentadiene were obtained with this catalyst. 
Pressures were 1 atm for the cyaloalkane dehydrogenatlon and 10-15 mm for the alkene 
dehydrogenation. Space velocities of 0.1 to 0.3 were employed. 

Chrisney, J. B.t QAS SOLUBILITY IK TWO MILITARY PÜBLS AND EFFECT ON VISCOSITY. Thompson 
Products, Inc., INC. ER. 204, Phase III Interim Report, U. S. Air Force, Contract AF 
33(616)-3729, May 1967. 47pp. (AD 132857). 1 

Research was undertaken to determine (1) the equilibrium nolubility of ethane in a JP-4 
fuel at temperatures up to 500oF and pressures up to 400 psia; (2) the equilibrium 
solubility of nitrogen, air, and ethane In Shell UMF grade C fuel at temperatures to 
500*F and pressures to 400 psia; and (3) the viscosities of both fuels as functions of 
temperature and dlssolved-gas concentrations. Bach test fuel was subjected to the 
following physical and chemical inspections in accordance with Spec MIL-F-5624B: dis- 
tillation, gravity, and Raid vapor pressure. Summaries of solubility and viscosity 
determinations are grapnically presented. Results indicated an increasing solubility of 
nitrogen and air in Shell OMF fuel with increasing temperature, the opposite effect for 
ethane in either fuel, and lower ethane solubilities in the higher boiling fuel (Shell 
DMF). The apparent Irregularities In air solubility at 300» and 400*F were attributed 
to oxygen-consuming chemical reactions such as gum formation. 

2 

Churchill, A. V., MICR0BI0L0OICAL EXAMINATION OF JBT FUBL-WATER SAMPLES - RAMBY AND BQLIN 
AIR FORCE BASES, U. S, Air Force, ASD-TDR 62-361, July 1962.  9 pp.  (AD 285002). 

An investigation was conducted to identify microorganisms permitting microbiological con- 
tamination and resulting corrosion of B-52 and KC-135 Integral fuel tanks at Ramey and 
Eglln Air Force Bases. Of the microorganisms isolated, the most predominant groups found 
were the transparent bacterium and the iron-depositing bacterium. Sulfur-oxidising bac- 
terium was possibly present in a wet sludge sample from a corroded wing tank. The role 
of these predominant microorganisms on corrosion of aircraft fuel tanks should be further 
investigated. The corrosive activity of Jot fuel-water sample from Balk Storage Tank 
No. 35, Ramey AFB, was also investigated, as well as analyses of sludge samples from air- 
craft based at Ramey AFB. 
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Churchill,  A. V.  and Leath«n, W.  W.  (Oulf Research and DevelcpmenO. DETBLOPMRirr 0» 

A research Investigation was conducted to develop Infomatlon and materials for control 
of microbiological sludge In Jet fuel bulk storage tanks.    From a total K* microorgan- 
isms isolated from Jet fuel-water samples, eight predominant groups were selected for 
further study.    These consisted of five fungi and three bacteria.    Of the total of 178 
water-soluble materials evaluated as potential microbiological sludge Inhibitors    alkvl 
quaternary ammonium acetate, ethylldene dlacetate and trl-n-butyl borate showed thm most 
promise and are recommended for trial  In bulk storage tanks to control mlcroblal growth 
Microorganisms did not appreciably affect properties of Jet fuel during 90 days'  store« 

Churchill,  A. V.  and Leathen, W.  W.  (Oulf Research and Development),  RESEARCH OH MICBO- 

Apri^.^p.1"11181,1,01'8, '•s'Air ?orce'ASD **62"36^ ««S^SKS5w 

A research investigation was continued to develop information and materials for control 
of microbiological sludge in Jet fuel bulk storage tanks and in aircraft fuel tanks "' 
The most predominant groups of fungi and bacteria, which were isolated from Jet fuel- 
water bottom samples under Contract Mo. AP 33(6l6).6989, were characteriaed and iden- 
tified as to genus and species.    Pour groups of fungi,  which were found oocasionally 
were characterised but not completely identified.    Approximately 302 fuel-soluble 
materials were evaluated as potential microbiological sludge inhibitors.    Three com- 
pounds are recommended for trial  in Jet fuel to control microbial    growth.    These are 
tributyltin acetate, 2-nitroresorcinol and 8-nltro-styrene.    several others satisfac- 
torily controlled microbial growth but had deleterious effects on fuel properties and/ 
or fuel system materials.    Substantial changes in properties and composition of Jet 
fuel were noted between certain inoculated and unlncolulated samples in storage tests 
of 270 days'  duration.    In addition, gas Chromatographie studies indicated that the 
microorganisms utilize the hydrocarbons in their metabolic processes.    The micro- 
organisms also    affect the water-holding capacity of Jet fuel 

AiS^ROTlnM^P^n8'  R'  ^orL;^1"'  !•  W*'  CATA1OTIC RBWMUKO OF PQRB HIDROCAHBOHS 
AND PETROUSUM NAPHTHAS,     pp.  495-692 in:     "Cataly.ia,  vol. VI", New York, Rainhold. ^958. 

O 

K1?18 Ü! C0^)rehen8lve «-tide cctrering dehydrogenatlon of a) parafflna to oleflna * 
b) naphthas to arooatlca,  c) alkyl cyclopentanaa to aromatics; dehydrocycllaation of 
^Httim*****. to aroratics; ^d i.c-eriaatlon of normal pSaffiLÜS oSfJL to 
the corresponding lao-compounds.    Pure hydrocarbons as well as practical feedstocks are 
^ZX^r****™™ *"**'  8^- -d *-l-^tlon catalysts are dalcrTbad. Over 160 references are cited. 
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Coehrmn, R. t. and Oanclav. K. t., KDIRimSiL zmariORTIOa OF AI m-COOClB TOB21I
ORMTHO a A romons Bom at Tonin mar xnmATans vt to 2M0«f. v. a. latioMa
Aaronautlca and Spaca Adalnlatratlaa. TR 0-1040, July 1961. 47 pp.

An alr-coolad turbljta with oomi«atad-lnaart tjrpa atator and rotor bladoa was oparatad In 
a Bodlflad production-nodal angina. Raaults Indlcatad tl»t <varatlon of turbojot anginaa 
at turblna Inlat ta^araturaa up to 2600*f appaars to ba faaslbla. Coabuatora and turblno 
atator bladaa, in addition to turblna rotor bladas, wara critical coavononta at ttioaa 
taaparatura lavala. An avaraga chardwlaa rotor blada taaparatura of 1300*F was ^<nta1nad 
with a coolant-to-gaa nalght-flow ratio of about 0.029 ataan tba awaraga turblna inlat 
taaparatura waa 2600*F and coolant taig>aratura aaa about 260*f. Inading-adga tip eaps on 
ttaa rotor bladaa Inprorad tba cooling of tba laadlng-adga raglon.

O

Cokar, 0. T.. Halpla, B. OaTlaa, B. 0. (Sball OU). A BW LOOK AT TDABUB 90BL 
FILTRATIOB. SAB Jounwl, no. 6. 52-3 (1959).

Parfomanoa of turblna fual flltars and aaparatora la annlnad. Tartielaa of lS(V^orea 
alto ara found in tba affluant of "flTa-nicron* filtar/aaparator aquipaaot. Sana 
portions of aueb oqulpnant ara fibrous in natura and in sons inataneaa. a^clallp ifltta 
now flltars, hava algratad baycnd tba flltar. It appaars to taka 15-20 ainutas to rid 
now alaaanca of thaaa loosa fibara and it is raconandad that fual ba raclreulatad for 
at laast 30 ainutob aftor Installation of naw alanants. Alao, a phanonana of unloading 
of partially loadad flltars was Obsarrad ahari cyclic conditions of abrupt stops and 
starts occxirrcd. Vhilo total solids ara raducad, partiola distribution by paroant 
doas not significantly changa batwaan Influant and affluant straans.

Oolo. C. A.. Minor, M. B., Klxon, A. C., Skal, T., and Thorpa, R. I. (Shall OaralopMat). 
STABILITT OP JBT TORBIRX P0BL8 IX 3T0BA«. R.S. Air Poroa, HADC TR 59-63, Part 2, 
Contract AP l8(600)-37, February 1955. 146 pp. (AD 63205).

▼arlcAis aathoda for laprowing jot fual stability hawa baan Inwastlgatad. Rlld hydro- 
ganatlon of oraokad gas oil eoaponants appaars oapablo of Inoraaslng fual awallablllty.
Ro affootlro giaa Inhibitors haws yat boon found for dasart storago oondltlons. Tba 
affects of other faotora on dasart storage ara sunawrlsad. Rlactron aloroseoplo 
azaainatlon ahouad flltarablllty to ba related to the type of Insoluble aatarlal foivad 
In aged fuals. The affects of 'Inhibitors, dispersants and fuels wara studied In a 
laboratory test which SMasurad filter clogging tandanclaa under conditions slaulatlng 
those In aircraft fual-oll heat axchangsrs. Fractionation by distillation and rhrnsiatn 
graphy of a oatalytloally oraokad gas oil Into Its type eoaponants showed that 
stability under alld aging conditions gsnarally daoraasad with Increasing boiling point 
and with Increasing olaflnlolty. For this phase of the prograa, a ohroaMtographlo aathod 
(ohroaatogvai) was dawalopad for datamlnlng gun In snail sanplat.
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IZ^iJ/  a"   0ray'   P•  a0d Wrl8ht'   P-  0" TKS PHYSICAL SIOHIFICANCB OP P0RMÖIAE POR 
THE THERMAL CONDUCTIVm AND YlSOOSPPy OP OASBOÜS MIMURBS.     Royal Society (London): 
Proceedings. A276,  69-82 (1963). * ' V«maon,. 

■ 

A Physical Interpretation Is made of various complicated formulae which have been given 
for the thermal conductivity and viscosity of mUttures of gases. The Interpretation is 
based on the recognition of two principal effects operating in the transport 01^ heat or 
monientum through gaseous mixtures. The first and larger effect Is that the molecules 
of one species Impede transport by the other species. The second effect Is a transfer 
of the transport of heat or momentum from one speclee to another. 

Cox, J. D. (National Chemical Laboratory, Teddlngton), A BOND BNEROY SCHBMB—2 
STRAIN AND CONJUGATION ENERQIES IN CYCLIC COMPOUNDS.  Tetrahedron. 19. no. 7. " 
ll'ö-ö'-jr (1963). i 

The strain energies In certain cyclic compounds and the conjugation energies In others 
containing delocallzed n-electron systems were calculatGd by a novel treatment allowin« 
for the hybridization states of carbon in C-I bonds, the energy differences between 
primary, secondary, and tertiary C-H bonds, and the next-nearest neighbor Interaction 
energies In oxygen-containing compounds. The calculations were made for a large number 
of homo-and heterocyclic, three-to elghteen-membered ring compounds with the aid of bond- 
energy terms derived from the heats of formation of substituted and unsubstltuted non- 
cyclic olefins, conjugated dienes, benzenes, and oxygen-, nitrogen-, and sulfur-con- 
taining compounds. In general, the magnitudes of the calculated strain energies were 
understandable In terms of likely angular or torslonal strain, but the conjugation 
energies were appreciably lower than published values obtained with simpler bond-ener«y 
schemes. Tables and 56 references,  (in English) 

O 
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Cox. P.B., PHASE I SUMMARY TECHNICAL REPORT OP THE CY 1962 AIR PCRCB-MARQUARDT 
CONTRIBOTING ENGINEERINO PROGRAM - VOLUME V. The Marqnardt CorpcratIon/Report No. 
25,065, Vol. V, U.S. Air Force Contract AP 33(600)-40809, February 1963.  (AD 3347471 
REPORT CLASSIFIED CONFIDENTIAL. ^^      i«« oa»(%u.       ^ 

The Calendar Year 1962 Air Force-Marquardt Contributing Engineering Program was authorised  ^ 

S^or^oa^r0* AP T0,^809 by ^^^ Agreement^. XzT^^T^ 
Si S^tifJ / V?rr8 l*? RJ-43-M,l-11 *?•* engines. Data, and Publications Program. 
?V ^ * d;!^1Ptlon «* the over-all Contributing Engineering activity is included 

SU III ÄrÄ* Ä i5 5^2t0 provjLde a rei>ort which ^ ^ «»• ••»up handled   the Phase I Summary Technical Report has been divided into eight volumes. 
SSTlLSSSJeJflSZ Coordination on Advanced Propulsion Systems. Malti^nent 
SML-SI! N Investigation, and Solid and Slurry Hydrogen 
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Danllov. I. ■. «d Murtabulatov, Kh. A.. THE BPFBOT Of QAS CÜSHIO« 0« THE THMUL 
3TABILIW OP PUKL TS-1. Khl«ly« l Tekhnologlya Topllv 1 MaMl. 12S0. no. Z, «Hf o 

tte .ffect of gas nodlum on the thamal stability of Jst fuels used for •~P«r8«;i« 
mgj" -as 'tSdled on special filter plugging apparatus  Fressure *«***«*«* 
filter (up to 3U0 m maximu«) was measured in experiments up to 600 ■^•J ■"1^!;-. 
The effects of fuel vapors. M,. and air are compared. It is concluded that th. foma- 
tion of insoluble gum and col» is a result of cxldation processes. 
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Danllov. I. H. and Muraabulatov. Kh. A.. FACTORS HFIfflniCIIG THB ™«^ «^"f1 • 
FOBLS FOR JET EHODIBS.    Ufa.    Bashkirskil    "»^to0-1"16?f*^1 "Sla?^    ^!.??-h 
Pererabotke Eeftl.    Trudy, 1962. no. 5. 238-60 (1962).    (0A. 68. 2808a).    (EngllÄ 
translation available as fTD-TT-63-343/l + 2 + 4. AD 407364). 

Thermal stability above 100- is increasingly iaportant for fuals us^ in ^«»»-■P^* 
IS^ft     Two similar dynamic test procedures simlating us« condition, ara dmserlb^. 
STSTi. SiSTJoSlSSSy for 1-10 hours at 8-4 l.Aour ** «-»^«^ '"""*• 
tli.throuiTh.ater at 100.230». than through a fin.-m..h flit».    Th. oil i« at th. 
«.xiBum twratur. 6-7 .woods.    Stability is wmmvrt by Pr..wr. <*******     . 
fllt«r indlTating th. d.gr.. of sludge formation,    fuel. .tudi.d w.r. stabl. in air at 
l5"n0-rari «SS stabls^n H than in air.    A change in rat. or duration of hating or 
cooling and r.h.ating to th. same tenperature did not affect stability. 

-«o 

Danllov. I. E. and «ursabulatov. Kh.  A..  IECREASIEO THE ™H«^f^ "To" 
PRELMIMARY flLTERIEO (USSR),  Khlmiya i T.khnologlya Topllv 1 Mas.1,  l^. no. *. t>0 Z. 

o 

Bffeot of impurities on th.m.1 stability of aviation fu.ls ha. b..n studi.d b> filt.ring 
ZSZ+ttS* paper to eliminate particles ever 8 and over »**£. '•^^•1'-  lllty 
Partie evaluation was by microscope.    Preliminary ""erln. ii^roved ^«J1 -^^J^ 
at 200*C.    Preheating fuels prior to filtering Increased the »«^ * ^«^S^i" 
Jomed by aggr.gation of the fu.l oxid.tlon produ3t. and '*• ^lt*»:.1 ^J"^ 
fine filterSg Lid avoidance of contamination h.lp pr.s.rv. th.mal .t.bility of fu.ls. 
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Da-Rlva, I. (UTA. Madrid, Spain), IJN1DIMBNSI0NAL THEORY OP SUfBRSOHIO CGMBUSTICM. 
Sponsored by Office of Scientific Research—OAR, through the Buropean Office, Aerospace 
Research, U. S. Air Force. AP-EOAR Grant 82-91, My  1963.  (AT 416 528). 

This paper outlines a generalized unldlmenslonal theory of supersonic combustion. It 
considers a stream of oxldlzer flowing along a tube with lateral fuel supply govei'ned 
by a certain Injection law and the combustion occurring In conditions in which the pres- 
sure Is kept constant. The principal results obtained by using the simple model under 
consideration are: a) If the injecting of fuel does net liopart kinetic energy to the 
flow, the mixing process, even supposing it takes place In ideal conditions, appreciably 
lowers the upper limit to the practllability of supersonic combustion (the dissociation 
limit), b) as for the length required for combustion to take place, the estimate arrived 
at by this method Is practically the same as that obtained by assuming that the mixlag 
and the reaction are two Independent processes, c) In most of the cases considered, the 
diffusion governs the process; In othm- words, the flow is closer to chemical-equilibrium 
than to frozen-flow conditions. 

Davis, E. J. and David, N. 
TRANSFER - A CURRELATION. 
111-18 (1964). 

M. (Oonzaga University), TWO PHASE (»3-LIQUID COWVECTIOK HBAT 
Industrial and Engineering Chemistry Fundamentals, 3, no. 2, 

A slip model, previously developed, has been used to develop an empirical correlation for 
two-phase gas-liquid heat transfer data. The data of many major investigators have been 
analyzed to deterrine and to extract those for which nucleate boiling did not occur. 
These experimental data have been compared with the results predicted fro« the proposed 
correlation. The data in the purely convective heat transfer region (no nucleate boiling) 
have been predicted within an average absolute error of 6 to 11%  over a wide range of 
tube sizes, flow rates, pressures, and heat fluxes, and for vapor mass fractions from 
about 0.10 to the dry-wall or liquid-deficient condition. The data correlated by the 
proposed equation generally correspond to annular or mist-annular flow conditions. The 
results for the steam-water system are in good agreement with those for the air-water 
system that have been published. Many references are given. 

S 
S 

Davydov, P. I. and Bolshakov, Q. F.. THE EFFECT OF NATURAL RESINOUS SUBSTANCES ON THE 
BTABILITT OF REACTIVE FUELS AT HlCffl TEMPERATURES.  Khlmiya 1 Tekhnologiya Topliv 1 Nasel, 
5,, no. 10, 35-8 (I960).  (0A, 5^. abstr. 3045o, 1961). 

Thermal stability of Jet fuel was tested by holding it at 130*0 for 6 hours. Four 
indices of stability were used; corrosion of a bronze plate, deposit on the plate, 
quantity of sediment in the fuel, and acid value of the fuel. Natural fuel resins 
were first removed using silica gel and then reintroduced in controlled and varied 
amounts. It was found that there was an optimum resin concentration at about O.Cftfw, 
and at higher or lower concentrations the thermal stability was worsened. Themal 
stability could also be improved by the addition of 0.05^w of a sulfur compound 
(2-phenyl-2-maroaptobutylamine) or of 1,2,3,^-tetrahydroquinollne. 
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Ävydov,    P. I.  and   Boish^cov. 0. F., WFBCT OF SUIOTROOS COMPOOIIDS 01 MB THBMAL 
STABILITI AMD C0RR0SI0M PROFKRTBS OF PURLS FOR TÜRBOJBT B»OTS..  pp.  272-80 In» 
"Bor'ba 8 Korrotl«!   Dvlgatel.l Vnutrennago Sgormnlya 1 OMOturblnnykh Uatanovok . 
Moscow    Mashglz,   1962. 

Aliphatic «.rcaptan. In J.t fuel» .ubj.ct.d to prolongad heating ^^O-C produce 
intensive corrosion of bronae and the fomatlon of tar and ln»olubl; P™1;^*'*1*1 

lar results are obtained wUh dlsulfldes.  aliphatic sulfldes.  aro«atlc f^MM. «M 
tjlo^es.    However.  0.006% 2-phenyl-2.«ercaptobutyla»lne had a corro.lon Inhlbltln, 

effect. 
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Davydov. P. I. Boiahalcov. 0. F.. and Olebovskaya. E. *'^**™J* ™ ™™™.„ 
HITOOOEN BASES ON THE STABILITY OP FUELS AT HIOH TBIPERATDRES. Khlmlya 1 Te.*nolOglya 
Topllv 1 Masel. 1. no. 10, 20-6 (1262).     (CA, 58, 39^)- I 
M base, extracted fro« the standard fuels TS-1. T-l. wd DA and Identified ^ ^ 
Infrared absorption spectra were studied with re.pect to their **•*«» g^ggj^L 
corrosion of Cu alloys, thensal oxidation, and other phenomena occurring with **!■. " 
opu^m conc^tratlin;. In the range of 0.03-0.06*. the M ccpound. ^<* "£•'„. 
Snl, of derivatives of pyrldlne qulnollne. and .cylldlne. *^™***~Z££ 
cyclic substances containing M. S, and 0 In the nucleus, are effective In raising fuel 

stabilities at high temperatures. 

. i ..  . . 

- 

DeQray R. J. and KilUan. L. M. (Standard Oil. Ohio). BACTERIAL CCWAmMATI« Of MWOTD 
PBTROliuM PRODUCTS. American Chemical Society. Dlvlalon of Petroleum Chmmlatry. Pre- 

print», 5, no. 1, 43-61 (March i960) 

Water samples taken at the oil-water interface In oil atorage tank, were found to contain 
n^roTSeroblc bacteria. Samples collected over a period of 7 »«^^f^J *h!a^

unt 

level to vary with tank geometry, frequency of withdrawal, and ^"f^T ^^w*"*' 
and with the aouroe of the bottom water. Bacterial count, were uwally hlghe.t wh«i the 
pH of the water wa. near 7. Laboratory teat. Indicted that '*J*«^^1*J™ 
increases with agitation and In the preaence of a »I^oc«,bon'w"Jltlpll?atj!" ^'"**' 
in keroalne than In l.ooctane. and In the preaence of ruat lnhlblto^•• 4

A?>fcV^lp 

was corroded by bacteria and Its presence accelerated their growth. Trlalkyl boron  
compound. Inhibit bacterial activity; the higher alkyl compound., such aa trlootyl boron, 
are more effective than compounds auch aa trlmethyl boron. 

s 
8 
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Delsaler, R. o.  and Loeffier   A^  T      T-    /- 

o 

«wi-Avan society i 
ii.   89-91 (1959). 

The demand for compact hAat.fran.^. 

factor into the thaorTtSttS! nti*       1Uld*    "»• lattw introduce7thrc0^^?Ure 

*1 »hapea, flat plate», and noazlea are dlacuawd ?'    Tuba8 ^ wlO"» croaa-aeotL- 

1 

critical water vary markedly with t*mrLo! " the P#rtlnant propertlerof ün!! 
dlatrlbutlona. aa Jell TSSSSfTX^J^^^i* STg^gtSf^ 

Se £;*£! Prefented-    The •^S of v^iauon Jf^uld'« eyn0:id8 nUmber'  C friction tne Nuaaelt number and friction ^a»*«» m*-L»tlon or fluid propertiea across «-h* «.„v 

Dei bent sev, 3i,   I      Balandl 
«OIB or CYCIOHBEMB III THE BKTOBmi^.1!fgUll,ant''  0-  T.. AM MTOSTMAM™ ra. »m, 

^ataiyala (Ü.3.S.R.I 2.  667-73 (1961K 

The rates of the indivi*   i 9 
over chromium oxide and SS^ULStS?JLÄ ^^^^natlon of cycloh^can. S 

observed that In the dehydroKenation oJ        f      studied using carbon Cu      li «. 
«ost of the benaene wa. fSd^e^tly VfiZT * ** 0Ver chr^ ^Z 
mediate.    A two-point mechanism for tJe'd^!^ Waa f0rned vla cyclohexew Ster- 
cyclohexene was not an IntermeSia?« produ^f 0f!natl0n l8 lika^ ^ ^T«tt2^ 
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This condensation of a loiurer oaoar diaon«.*. *v,-, -^ s 
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mOU ^!; (,,"°tt» "<*"ä).  H"T TWU13FEII PHOPBBTBS OP ANHJMOT3 AHMOHIA-  PI«» 

data obtained were uwd !K!Ä iJfSl^^I^ÄJ* in r0Cket ^«^logy.    The 
Since it was Impossible by convLtLn«-  Sft   f ' hlßh P6^0"*«0« «cltet engine, 
numlfold of coitions enJoS^rthr^M0 *?*! adaqUate daU over th8 who1« 
was developed which Pro^SeTa    conUn^s niofi^0'/:011 ^ rOCktt ^^ a "*chln* 
film burnout,    using thl.McMnaf^^!.Pf    f heftt tran8f«r fr« convection to 
were automatIcally^iottld^^ SSÜT.S.Sl0^ relat6,1 heat traMfw cu™» 
tlon of heat transfer properUe^s o^Hnt^ ? T: ^ •"«"•^ «««I>l«te collec 
drous ammonia ProP«tles Is presented In tabular and graphic form for anhy- 
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SiS«™^8,  <C,,llf0™la «•••«•oh Corporation),    BEFORT OP IBB PAUL OB MTA AMUSaia 

is that the r^produolblllty of the Brdco test apparatue 1. very pow     SiJ^r^. 
from the unite varyln« greatly In severity level from week toTa^Ad !^w .v 
The reanon for «hi. is not IcnoKn.    The Ja periltte^ ra^ S th^Tboth T    ' 
order of fliteral,illty and preheater coating tendency.  iSJ S Z^IS**.**** 
the filter plugging and heater coating tendency TTtJl *"* 

s 

'. 

%?S^'J^^ Corporation,. KVALaA.- 
try. 48. no. 10. l886~dl (1966K InduBtrlal and Bnglneerlng Chemie- 

«f/*«,' 

Two teat methods are presented for evaluating the effectiveness of distillate fual .ddi 
wMoh^or; a 1Ärl2 te8t lnVOlVlng the ***™inatlon of th^ inso^lTLSrlaJs which form In a fuel during 4 weeks'  storage at 140-p   and th* «th-r. - i nT - ^*ü 
test carried out uMer conditions closely Z£^'^t£Z JSU^SSL 
Using these methods.  It has been shown that additives may be rSrt^SSJtS^iÄ     ^ 
stabilizing distillate fuels which would otherwise deposit ins^S ^ £r^ a£L«. 
in tLi: ^»f^f^ Performance in service.    These additiv« ^ TlSu^jS^T 
in their action and vary m their effectiveness.    Optimum dosaires deoend ^n th! ^.f ! ^ 
on whether or not free water is present in the fuel syj^m      ^ ' ^ * ^ ^ ^ 

ISS^^u'/'w«;;  A ?0r!I^TI0M 0F SÜMMARIBS ™0M »ACA REPORTS ON FUELS RESEARCH.   1945- 
124 PP.   (ID lllllT ^ ^ f0r AeronautlC8'  ™ 53D28.  August^T' 

i^s^ri^'r^e^ntir T/d^r8 on fuei8 reMarch —^ •■ **** eftMn^»^ /?      l8 Presented.     Included are reports on fuel performance in recipro- 
thesi?   iZTcli IT^l^ r^ket englne,,'  Ä fund^tal performance, fueri^. 
deposltiof^d L^r    it8'  *"* anÄly,,1••    Studle» ■« combustion efflcleAoy. cJSn 

■• 
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of'oa; LLlo^;^^ H. T. (Ia.tlt«f 
Cemlca! and Engineering Tata. L no^ sJ^f (^K      ^^^    JOUrnal 0f 

Wquld, gas and dense fluid vlscoaitv «^ « v,.*.- 
pressures from atmospheric to MoSpsla  I tab?! W:a dot6mlnÄd at lOO'-WO-F and 
100-.460'F and atmospheric to 10 00? pJia till      of/«c<«wnd.d viscosity mue» fop 
vlscoslty-pressure. vlscosl y-te^?"^ P^r^Lu;i

Pr:8ent!?' 0btalne<1 tr(m ***** 
and published experimental data ^ c™«!;^ r*8ldual vlscoslty-denslty plots. Hew 
discussed. ta ^ con*ar«d. and various correlation methods are 

S 

to 

9 

1   *    - Q 

o^rLr^^r^^^^^ ***** m mm m** 
resistant natural and hlgh-aCÜa synthetic Ttl,   5 C0,,,,Mrclal "uld unit».  Sulfur- 
to vanadium poisoning thS lo^l^f^ ^ L'^^r IZt 2fi 'T! MHl8tant 

rates sufficiently high to Increase equilibrium cataw^:^!^!    !2!5fi """-^ 
mental effects of vanadium poisoning ^nrolu^ ^»?i^ .f     Vlty ***** tha ,l0fcrl- 
reslstance to poisoning of the hi^h ftnJ fr     ?    distribution.    The differences In 
related prlmarUy to ^e d^^S TJ^^JX^'Z*9* ***** t0 * 
frencas In the age of the vanadl^ ^sU o^s^r^s st^t'nL" TS*?'    *"' 
caused by variations  In charge stock metals con^r J ,        rxAtunl catalysta, 
little effect on the degree of dlt.»i!!!!<!    ? 0r cataly8t ««Ae-up rate, had vew 
trast to Prevlousirrepo'^d ^s^Us s"ww SLfS*? "j™*"™'    This Is in co^ 
catalysts cause much greater ^tarinJ,-?      f metal8 fre8hly d«Po»lted on synthetic 
deposits.    As expecter« :Ll cSLinat^"«^0' di8tri^tion ^han do aged^etal. 
tlon in product distribution thr^^^^^i^^o^^17 ^^ diterl0ra- 

e^'pfogresr^'no.^/e^Tii^r^' ^^ ™>*<*™<* «^ Chemlca! Engln- 

n 

"Srar jLf r «^ ^ ^drogenatlon of sub- f 
and missile fuels.    Some properties SsiLct!/^^^8 for ****** »table Jet 
and manufacturing Processes ^eJLcuLj^ds^iJ fUel8 ** gUKi' ™ ^^Llu 
coal-tar derived compounds are tab^latT' Se ITtiJTSL011 S?!Ä »^^Wlity of 
to CPR coker tests. "^    The **?** ot thermal stability refers only 

■ 

■ 
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Douglas Aircraft Conpany, Inc., Aircraft Dlvlalon, Long Baach, California, BBTELOPMBT 
AND TESTS OP THE LABORATORY SYSTEM FOR SIWJLATIOH OP AERODSHAMIC AMD RADIATIVE OOOLIMa 
OP STRUCTURES. U. S. Air Porce RTD TDR 63-4236, Contract APv,33(667)-8670, April iSfcl . 

This report presents the results of a research and development program to provide a 
controlled cooling system for laboratory simulation of aerodynamic and radiative 
cooling of structures. The report summarizes criteria that establish the requirements 
of the system, presents data and analyses on the most practical methods of implementing 
the system, shows the detail design features of a prototype system/and includes the 
results of a test program to insure the performance and workability of the system. 
These will be compatible with, and form an Integral part of, an existing radiant heat 
facility.  The cooling system consists of high-pressure air streams directed onto teat 
structures/acting in conjunction with radiant heat from quartz heat lamps to provide 
controlled cooling at test temperatures vp to 3000oP. A unique liquid "injection" 
system provides for high cooling rates of up to 20 btu/seo ft . The entire system 
operates automatically utilizing the existing function generation, thermal controller, 
and thermocouple feadback equipment to full advantage. 

Drake, J. A., HYPERSONIC RAMJET DEVELOPMENT, pp. 71-83 int North Atlantic Treaty 
Organization. Advisory Group for Aeronautical Research and Development, "Conibustlon and 
Propulsion". New York, Pergamon, 1961. S 
The paper discusses the problems to be overcome in the development 
ramjet employing conventional s' bsonic combustion processes. 

the hypersonic 

• 

Drake, J. P. and DeVault, R. T. (Marquardt), RAMJET SUPERSONIC TRANSPORTS. Mechanical 
Engineering, 8l, Nov., 52-5 (1959). 

The article describes requirements in terms of engine size, fuel consumption and 
operating costs of a combination ramjet-turbojet power plant system for a Mach 2-3 
transport plane for commercial use. These factors are compared with »imilar require- 
ments for a pure turbojet system. The authors conclude that there are significant 
advantages for the ramjet system both in weight and fuel requirements. 

■ 
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S^SSlS.^! SÜFBRS0"IC "»«SPORT.    Wortd P.troU«. Con««,.. 6th. l^. s.ot. 

The author considers the problem of fuel selection for the Supersonic Transport by 
SlS^JUf I     ^T1 •nvlron,»»nt*1 •« operating parameters associated with the SST 
which dictate specific fuel properties.    Discussed are such fuel characteristics as 
vapor pressure and volatility,  themal stability,  combustion characteriatica. specific 
^l\T 7i

Tl
00

A
nltl' "d ^eir relationship to environmental parameter, associated with 

2Mr;«     .. *! o^ thafc 0art'ln factor8 <llotat* ■»••^« ^l Properties which must be met to satisfy SST requirements.    Other fuel properties are discussed in relation 
to their effect on optimisation of the 3ST system.    It is indicated that both required 
2f.?!^!J r1!    P^Porties can be attained in a highly paraffinic kerosene fuel for 
which a brief description is given. 

I 
I 

Droegemueller E. A. and Nelson, R. K., JET ENGIMBS ASK STILL MORS 09 FOBLS. SAB 
Journal, 66, 48-9 (June 1958). <"«"«. OM 

Thermal stability Minimum fuel quality requirements for modern Jet engines are discussed, 
and burning characteristic test methods are particularly considered. 

O 
M 

?l£2l; Si If'^f?? ^SÜf"* ^ '• <R«n8Mlw Polytechnic Institute), IBSK» AMD CHARACTER- 
ISTICS OP A SMALL HYPBRSOMIC SHOCK TUS1IBL OCMBÜSTiail MIVKR Ü 8 Air »LaT^ ABr5rJfl7 
Contract AF 33(616)7312. March 3*    16 pp/lS^lSSh     * *' " ea"807' 

B 
A canbustion driver for a small hypersonic shock tunnel was designed and tested. Com-      ^ 
bustion pressure-time histories for stoichioostric hydrogen and oxygen mixtures diluted 
with varying percentages of helium were obtained. Tests Indicated^hat the calbusSoU 
results are repeatable and peak combustion pressure and temperature are controllable 
!;i.«r ? "iJV*"**: J^ cll,Mn,lon« * oosibustlon drivers appeared to have an important 
effect in that rough burning conditions, reported by other investigators, were not 
noticeable except at very low percentages of helium. 

i 
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DUJWP, o. i., oorans ox HIOH mvonuiei OOMBOSTIOW stama,   „ 7ia-«7 In: 
n. 

sonlo ocbuitlon (»om, •xperlmental data on Ignition of ta^«^^^/"14 •ttp#P" 
analysis on «external r^njets- are oonalda^d.   ^ loS«^^^^^^^ *" 
supersonic combustion appear to be great and this  two SpJrta^ reHaSh^« wTH  . 
(a) mixing and reaction between confined, hot supersonic «trTa-«^^ 2* ,rlX3 0!^ 
interaction between shoe, waves, bounded laye^T^^at "Sse ^L"' ^ "* ^ 

to 
>0 

I 

Aeronautical Research and Develo^ent.  "CombustioJ Ä^"^^^^^. 

in the exit noaal. show that the o^i JSTSATISS So2S i«^ •X**aMim 

efficiencies of 40-6^ in the Mach 6-8 ranaTand Ih^?d Sf v!J^ -   hl*Tt 0fw'^^ 
thrust to at least Mach 10.    wSS oiJJSS ^Jp^ .mcSSi:.^0*10^ "^ 
tion that stable supersonic oombu -ioToan be aSSIS •f"el0ne1««. •»» <» the assuqp. 
(3CRJ) should giveXiif io^ ^r ^^J: J^ ^'3!^ 0«^*i<«/"«J«t 
«Paads in the Maoh 8-10 range,  ^er col^lT ^ p^a Z:n«d0nJi^S^i?,I) '* 
Provide a significant design advantage for the «W^c^ZJJoTlÄ ** 

Dugger, 0.  L.  (Johns Hopkins university), RBCBNT ADVAKCM TH RAMTJW nni«mom-rÄ„ Journal,  2%, 819-27,  (1959). »*«« RUVAHGSS IK RAMJET 00MBÜSTI0H. ARS 

.up.r.onlo M hyp«.«,!, „„d. .r. «iv.n .. runotlonl, o? ««h Hb«     J       ^     ' " 

■ 
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Th. large quantities of teat generated during hlah .need «1.1* .w. . 
•nergy for the generation of euxlllary ^eT ^S^Z^J****** * g""1^" •«««»• «* 
-ohanloal energy have been ^S^^JTSf Jl c^SJ"1 fÜS? •^ 
»yete«. w«(»rea w«n the conventional hydrogen peroxide 

■ 

.«1 

S 

31 pp. ,Utl°Bml i«°~'"" «* «p... AWM.t«««,  „ „.»„,  ^^ y^. 31 PP. 

S "S^ tlTing^kT^.^' ^t^^r ^ - ^-t «f «X ^ook fr« 
tlon line of the c^ ^mS^S^t J^H t**Xmtw-    ^ **** **•**•* to the .tagne- 
to the wing «urJaorihoIeJ i^Iei^t w^h L ^ ***"?* ********    «« h^t tranST 
using »ea^red ^^^Ld^TLi J St^ t^Z^ lTXmr » *»**«* «»«T 
tlon. which »ay be the relStTthTyLSTL^f     ^ fP0,B *! 1#,Mllng **•   *****- 
nuabere of lels than 0.6 x 10«. ^" th* COrn*P* ^ «**»^ «t Reynold. 

S 
CO 
CO 

J« PropuLlon.  28.  461-6 (1968). «ITOIIATIVE OOOOSTIO» TO A BUCTIOH KNODO. 

•Wiping «..dp-ut. 4.to„.t;v"o«lm^"l^on^^     ."T'?^:*?* Vat,m 
tr.»tB th« .up.r.onlc ■mm of fu.l ™ä .?> I    «o»«"»««!-    A .iBpll«,* uiOpd. 

.p.oifio tm o0l,J^lloVu^tilTTT'J^l1**1"0' * •p•',1"<, th™" "* 

». .PO^OL tp-JS tttZSlffZ&Vl^nT**- B ^ 

S 
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Dunnam. N. P., ^UIDS FOR HIGH TBMPBRATORB APPLICATIONS,  pp. 87-110 Hit Morth Atlantic 
Tr«aty Organlaa >n.    Advisory Group for Aeronautical Research and Deyelopaent, "Coabue- 
tlon and Propulsion". AOARD Colloquium, 5th. Braunschweig. April 1962. Oxford. Peroa- 
■on, 1963. 

This report deals with the timely area of advanced fluids for high temperature applica- 
tions. A review is given of the source and nature of high temperature fuela, lubricants, 
hydraulic fluids, and electronic coolants problems, and the limitations of the more con- 
ventional fluids are discussed. Recent information on the types of advanced high tem- 
perature fuels, lubricants, hydraulic fluids and electronic coolants and data on their 
properties are included. 

8 

1 

. 

Dunnam. M.P., FLUIDS (FUELS, LUBRICANTS, HYDRAULIC FLUIDS, AND BLBOTRONIC COOIAMTS) 
FOR HIGH TEMPERATURE APPLICATIONS. U.S. Air Force, ASD-TDR 62-674. August 1962. 
26 pp. (AD 284873). 

Advanced fluids for high temperature applications are discussed. A review of the source 
and nature of high temperature fuels, lubricants, hydraulic fluids, and electronic 
coolants la given and the limitations of the more conventional fluids are discussed. 
Recent information on the types of advanced high temperature fuels, lubricants, 
hydraulic fluids, and electronic coolants and data on their properties are Included. 

Dupree. M. T. and Ziebland. H , THE THERMAL CONDUCTIVITY OF KEROSINE D. ENO. R. D. 2496 
BETWEEN 15* AND 325? AT PRESSURES UP TO 200 ATM. Ot. Brit. Explosives Research and 
Development Establishment. ERDE 9/R/60, November 1960. 10 pp. (AD 247490). 

The thermal conductivity of Aviation Kerosine, Spec. No. D. Eng. R. D. 2496. was 
measured with a vertical, eo-axial cylinder apparatus in the temperature range 15* to 
325»C at pressures between 1 and 200 atm. The trend of these results, demonstrated by 
the influence of temperature and pressure on the thermal conductivity, is characteristic 
of normal, non-associating liquids. The experimental values were tabulated, and 
smoothed graphs showing the variation of thermal conductivity with pressure and tempera- 
ture were prepared. At temperatures in excess of 280*0 noticable thermal decomposition 
of kerosine took place, believed to be due to the catalytic effect of the material of 
the receiving cylinder, a 97/3 percent copper/nickel alloy. About 4 percent of toluene 
was detected after the kerosine had been exposed for about 7 days to temperatures 
between 280* and 320*0. No such decomposition took place in the same temperature 
interval after the receiving cylinder had been replaced by an all-silver one. 
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This review summarizes the results of research in th* fimi* «# v^-*. *. 

■ 

s 
* 

??^\^Ä--^-: ^Ä^'iiiÄS ? 

iwtr "o»   n» :it!"..SiJ ^   ^       t0 ••oUoM ^ »on*"«"«!, olumn.1 n«, bound». 

V 

and Hess Trarurfer. 6. 1023-60 (IJW)      ^^^ HTBRATORB.    Intenmtional Journal of Beat 

«r «xie review deals specifically with aircraft and space vehicle coolln«. 
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Eckert, E. R. 0., Irvine, T. f.. 3r.t  Sparrow, E. N. and Ibele, W. S. (Uhlverslty of 
Minnesota). A REVIEW 07 HEAT TRANSFER LITERATURE, i960.  PARTS 1 AND 2.  Mechanical 
Inglnaerln«, 8^, no. 7, 34-42 and no. 8, 60-7 (1961). 

This two-part review summarizes the results of research in the field of heat transfer 
which were published during 1960. It is divided into sectiom in conduction, channel 
flow, boundary layer flow, flow with separated regions, transfer mechanisms, natural 
convection, convection from rotating surfaces, combined heat ana T^BB  transfer, change 
of phase, radiation, liquid metals, low-density heat transfer, measurement techniques, 
heat transfer applications and thermodynamlc and transport properties. 

§ 

Eckert, E. R. 0., Sparrow, E. N. and Ibele, W. E. (University of Minnesota), HEAT 
TRANSFER BIBLI CORA PHY. International Journal of Heat and Mass Transfer, 6, 561-70 (1962) 

This extensive list of recent publications on heat transfer Is divided Into sections on: 
applications, books, boundary layer flow, change of phase, channel flow, conduction, 
flow with separated regions, low-density heat transfer, liquid metals, magnetohydro- 
dynamlcs, measurement techniques, natural convection, properties, radiation, rotating 
surfaces, transfer mechanisms, and transpiration and mass transfer cooling. 

i 

Eckert, E.  R.  0.,  Sparrow, E. N.,  Ibele, V. B. and Goldstein, R. J.   (University of 
Minnesota), HEAT TRANSFER BIBLIOORAPHY.    International Journal of Heat and Mass Transfer, 
i, 91-112 (1963). 0 

6 
This extensive list of recent publications on heat transfer Is divided into sections on: 
applications, books, boundary layer flow, change of phase, channel flow, conduction, flow 
with separated regions, low-density heat transfer, liquid metals, magneto-hydrodynamics, 
measurement techniques, natural convection, properties, radiation, rotating surfaces, 
transfer mechanisms, and transpiration and mass transfer cooling. 
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Eckert, E. R.  Q,, Sparrow    K    M      TV^I.    «   . 
Mlnnasota). HEAT ^SKR^iku^m     LLSSJS^IÄA J-  «^^«^ <* 6, 231-42 (^963). -«^««Aray.    International Journal of Hwt aw! A», »ranafar. 

■ 

s 

6, ««1-41 (1963). «BttOfflum.    lnt.rn«tloMi Journal of Ewt ma *,, trumtn, 

flo« with ».I«r.t«l «gtonJ/i« ^„2^' i?^1 ""' ch,,n«• «* •"»»•. «»>*i«tloo. 

O 

Eckert, E. R.  Q      Sparrow   1!    M      nv>iA   U    » 
Mlnneaota), HEAT TRUNSW»;   i SnSöf'cwii Sl^iS»eln: R- J-  t^v^Blty of 
and Mass Tranafar. J 761-91 (^3^   ^^ LITBRATOTB. International Journal of Boat 

O 

o* Thla revlav oovera raaults of research in «-K- #^I^   - w 
during 1962.    Tha rmtor of ia^r^ tM. J?.fie" 5 f* trani,Jfer ^^ war. publiahad 
a aelaction of tha total     /STJlSf! SSf lB ^ ^^ that tha ^^ Inoludaa only 
Bimographia." SSÄ SÄÄ^jÄ S^ST^ ^ "^ ^^ 
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Eckert, S. R. 0., Sparrow, B. M., Ibele 
Minnesota), HEAT TRANSFER BIBLIOORAPHY. 
4, 971-86 (1963). 

, W. B. and Goldstein, R. J. (University of 
International Journal of Heat and Mass Transfer, 

This extensive list of recent publications on heat transfer is divided into sections on: 
applications, books, boundary layer flow, channel flow, change of phase, combined heat 
and mass transfer, conduction, flow with separated regions, liquid metals, low density, 
magnetohydrodynamics, measurement techniques, natural convection, radiation, rotating 
surfaces, thermodynamic and transport properties and transfer mechanisms. 

Eding, H.J., ANALYSIS, STORAGE, AND HANDLING OP MAONBSIUN AND BORON SUIRRIBS.  Stanford 
Research Institute, Report No. 16, Technical Report No. I, SRI Project No. CU-971, U.S. 

Air Porce Conbract AP 33(616)-2271« Nay 1956.  (AD 66353). REPORT CLASSIPIBD CONPUSNTIAIb 

Satisfactory methods were developed for slurries of boron and of magnesium in hydrocarbon 
carrier, to determine total solids, total metal content, oxides, and impurities. 
Procedures are given in appendixes for the required methods. An aooeptable sedimentation 
method for determining the size distribution of magnesium particles was developed. Tint 
heat of combustion of boron was determined, but the method requires further research to 
correct for boron carbide. Storage of boron slurry in different materials was 
satisfactory. Fire hazards and ignition requirements were determined for these slurries. 

S 
V4 

S 
00 

Edwards, 0.  (British Aircraft Corp.),  PROGRESS WITH THE CONCORD (PART I).    Shell Aviation 
News, no.  310, 2-9 (1964). 

0 

The design problems and the philosophy of design used for the Concord are discussed in sc 
detail. Fuel management to maintain trim and minimize overheating of fuel in tanks la 
treated. The use of the fuel as a coolant is mentioned in connection with air conditioning 
and passenger comfort systems. It is anticipated that with pressurized tanks, conventional 
kerosene fuels will meet requirements for the Concord. 
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16 pp. "«lonai AQvisorjr Connittee for Atronautlc», JW A6»2la. S«ptwibw> J.g|^. 

It Is pointed out that «mooth. cooled surfaces shaped to alve n«MtiM -^ 
gradients tend to reduce heating by provldlog 1^2 am^S oTSS^r^^^ 

effect of vortex cooling Is discussed ^ at'd-    9iJaMU7 th* ^<«*1« 

i 

§ 

• 

S01.no.. (B. 3. a. H.).    BuU.Mn.    ClTl.1«. of Ohi^ 3ol.nc... IMP. ^.tT S 

on the same supports war« IHAAI-I«« »W*»«*»»^ iv.x-u.a;. iron and cobalt —«• •upj.wua were inactive. 

84 

","*~*-L-    - - 11 rmii m i — ^  ■■■■'^■>- '^■--- 







. W' 

Bppl Precision Product«, Inc., SUMMARY REPORT OF THE COOPKRATIVB HIOH TBMPKRATORE FUEL 
COKER PROOTAM, BQUIPMBNT AMD OPERATI« PHASE. Report Mo. 69-27, Juna 1, 1»W.  6+ pp. 

A private cooperative program, sponsored by six ccapanles, designed to explore the 
thermal stability of fuela at conditions of temperature beyond the range of the standard 
CFR Fuel Colcer, has been established at Eppl Precision Product«, Ine. The work to date 
has been directed toward studylrg the new equipment. Its performance relatlonahip to 
the standard CFR Fuel Coker, and the directional effect of several operational variable« 
This report summarizes the study of the equipment and Its operation. 

Oi 

^ 

Epstein, A. and Hamilton, A. F. (Republic Aviation), 3TODY OF DBSION PARAMETERS FOR 
STRUCTURE SUBJECT TO AERODXNAMIC HEATINO. U. 3. Mr Force ASD TR 61-96, Contract 
AF 33 (616)-7277, August 1962.  153 pp.  (AD 286 464). 

Parameters are discussed that are significant In design of a structure subject to aero- 
dynamic heating both for aircraft and for orbiting glide re-entry vehicles. These para- 
meters Include such Items as load factor, speed, and time of exposure at any particular 
speed and load factor. Means for dociunentlng the parameters, so that flight environmen- 
tal criteria are adequately prescribed, are developed, and two examples Illustrating use 
of this documentation are presented; one a 4M transport airplane, the other a manned 
orbiting glide re-entry vehicle. The suitability of the recoauanded parameters for use 
in structural design criteria specifications and for continuous cockpit display, as an 
Indication of airframe flight limitations, is discussed. The feaslbllit/ of using flight 
simulators to identify critical flight environments from a structural point of view is 
also considered. 

O 

s 

Esgar, J. B., Hickel, R. 0., Stepka, F. S., PRELTUNARY SURVEY OF POSSIBM COOLDIO 

^r????ir^
IERS0N^IRC^ra- ü- S- Mati0nal Advl,or7 C<«^tee for Aeronautics, JtM E57L19, February 1960.  37 pp. 

Many methods of cooling the structure of an aircraft capable of flight speed« up to 
18,000 feet per seconrt were studied. Water and hydrogen stared In the liquid state 
appear very promlalng a« both coolant« and heat «Ink«. The storage and circulation of 
hydrogen througnout the aircraft need not be a hazard. Cooling the outer skin of the 
aircraft In hlgh-equlllbrlum-temperature regions could probably be avoided by ualrur a 
material such as silicon carbide. The Internal structure could be cooled by use 1* a 
thin layer of balsa wood saturated with water. In this way tank« for storage of 
coolant would be avoided. ^ 
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Bsgar, J. B., Llvlngood, J. B. If., and Hlok«l, R. 0. (Lewis flight Propulsion Labora- 
tory, NAOA). RBSBARCH ON APPLICATION Of COOLINO TO OAS TURBINES. JlMrloan SOOioty Of 
Mechanical Bnglnoors. Transactions, 22» 645-51 (1957). 

"™ of turtln« cooling In gas-turbine engines can offer many performance benefits 
but, at the sane time, It may result In added complication to the engine. The advan- 
tages that turbine cooling can offer to the engine designer and the results of some of 
the research that has been expended on the cooling of gas-turbine engines are discussed. 
The ultimate heat rejection method Is not considered in the paper. 

Evan», L. B. and Churchill, S. V. (tr^verslcy of Michigan), THE BfPBOT 09 ATTAL 
ON HEAT TRANSKER AND PRESSURE DhOI JJSTTI& A TUBE. Chemical Engineering Progress. 
Symposium Serie», 69, no. 41, 36-eo (1963). 

The pressure drop and rat« of heat Krirtf«? were meaiured for watar flowing In a tub« 
containing bluff-body promoters. Disks and streamline shapes of several slses war« 
mounted at various uniform spaolngs along a small, axially centered rod. Solid axial 
cores of various uniform diameters ware also Investigated. A uniform heat-flux density 
was imposed along the wall, and local heat transfer coefficients ware determined from 
temperature measurements. The pressure drop and rate of heat transfer ware both Inoreased 
substantially by the streamline shapes and even more by the disks. Generalised empirical 
correlations are presented for the heat transfer coefficient and the effective drag 
coefficient or friction factor for disks, streamline shapes and annul!. 

S 

S.. Driscoll, J. L.. Oudsinowios, B. J., Lalt, R. X., 
0. P.. Jr.(Monsanto Chemical). EVALUATION Of MATERIALS AS 

U.S. Air force. WADD TR 60-841, Part I, Contract Af 33(616)- 
(AD 267063). 

fabuss, B. N., Borsanyl, A 
Smith, J. 0., and Wurster, 
END0THERMIC AVIATION FUELS 
6608, February 1961. 90 pp 

To determine the feasibility of using endothermic hydrocarbons as heat sink aviation 
fuels and to increase their heat absorption capacity, the endothermic thermal cracking 
of cetane was investigated. Experimental results showed that cetane can be used as an 
endothermic fuel. The heat sink capacity of cetane is 294 Btu/lt tram its mp (68*f) to 
its atmospheric bp (550af). from its molting point to the point of initial decomposi- 
tion (706*f) It Is 513 Btu/lb. Whan cracked endothermloally to 6(0 conversion, its 
calculated heat sink oapacity inoreased to 950, 1040, and 1130 Btu/lb at 1100, 1200, 
and 1300*f, respectively. The rate constants for the first-order cracking reaction of 
cetane were measured and relationships were developed for the calculation of the rate 
constant at a given temperature and pressure. The rates of formation of gas, high 
boiling polymeric material, aromatic material, and coke were determined and related to 
the degree of conversion. The burning characteristics of the cracked products were 
measured by Luminometer and Phillips Nicrobumer. 

] | .;',4. 
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fabuM, B. M. Boraanyl, A.  8., Duncan, D. A., tofaajlan, R. and Bmlth, 3, 0.  (Nonaanto 
Ra.aarch),  RESEARCH 3« THE MECHANISM Of THERMAL DBOOMPOSITK» Of HSXAOGAIBOM f«LS    Ü    8 
fS I«0!;^SI) TnR 63'102' Pftrt 2' Oontr*<»t Af 38 (e57)-8193, August IM*.    168 pp!    * \AD  OUO 817), —-       ww 

The decomposition and partlols formation of 28 naphthanlo and 8 parafflnlo hydrooarbona 
ware studies. The decomposition was approximately a first-order kinetic process, although 
self-acceleration was observed with most «onocycllc hydrocarbons and self-inhibition was 
observed for polycyollc ftydrooarbons. Pressure Increased the decomposition rate  A 
?ew!^!d.8tU(,y 0f th* •ffeotB ^ organosulfur contaminants was made. These contaminants 
inhibited the cracking of naphthenes and straight-chain paraffins and accelerated the 
cracking of branched paraffins. An increase In contaminant concentration and an Increase 
in the number of methyl substltuent groups on a hydrocarbon Increased this effect. Several 
binary hydrocarbon mixtures were cracked. The component hydrocarbons dW not crack 
Independently. Nevertheless, the decomposition rate of the mixture could be predicted 
assuming no mutual Interference In decoaposltlon. The mlcro-coker, a new small-scale 
device for studying decomposition and deposit formation In a flow system, was developed. 

I 

Pabuss, B. M., Kafesjlan, R., Pabuss. M. A., Borsanyl, A. S. and fltalth. J. 0. (Monsanto 
Research). RESEARCH ON THE MECHANISM OP THERMAL MCOMPOSITK» OF HXDROCARBON FUELS  ü S 
Alr^Force. ASD TDR 63-102. Part 1, Contract AF 33(667)-8193, January Ififia. 1™%'.  {li> «8 

The rate of decomposition and rate of particle formtlon were Investigated for 29 naphthenlc 
and 3 parafflnlo hydrocarbons at 800 F. The rate constants of particle formation ^. 
proportional of the rate constants of decompoaltlon and characteristic for a homologous 
2! J!i*i f he/ft,na Pate ^ d«00OP08itlon. t»» '«te of particle formation IncreaalTln 
the following orden polycyollc hydrooarbona. decallns. oyclohexanes. hydrldanT and 
cyclcpentane derivatives. Oleflns. dlenes. polyunsaturates. color boilo. and lolymrlo 
material, acted a. Intermediates In particle formation. Preliminary resuits^n Si 
decomposition of two-component mixtures showed an addltlvlty of the rate constants of 
Jher^rit^;./ V* ^v,*^ •ffe0t ^ 0-' 8-' ** *-  containing oontamlnantn; Se 
!^ ^ ^     y ^ PUr* hydrooarbon8 »howed highly specific Interactlona. Contamlnanta 
showed the same promoting or Inhibiting effect on decomposition as on particle formation! 
A new mlcrocoker unit was developed for fuel stability investigations       formation. 

Fabuss. B. M.. Kafeajlan. R.. Smith. J. 0.. and Satterfleld. C. N. (Monsanto Research) 
THERMAL LEC0MPOSITI0N RATES OF SATURATED CYCLIC Hmi0CARB<*J.  IniuiJST^^^lng 
Chemistry Process Design and Development. 3. no. 3. 248-54 (19g4). «««wering 

5 A general correlation between decomposition rate and molecular structure has been developed 
from measurements at elevated pressures of thermal decomposition rates of 28 co^ou^I. 
including cyclohexane. decahydronaphthalene. hydrlndan. and their derlvatlvea.^reaeni 
and previous rate data on cyclohexane and decahydronaphthalene are discussed In detail. 
2°°!^^   Üü ?n*rg1!! *ourA ^ cycl^«*ne and derivatives. 61 to 63 kcal, per gram-mole: 
decahydronaphthalene. 64 kcal, per gram-mole; and nethylhydrlndan. 60 koal. perVa£"lIr 
This work was sponsored by the U. S. Air Force under contract AF 33(657)-8l93: 
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FmbuBs, B. M., Smith, J.  0., toit, R. I., Borsanyl, A. S., and 8*tt«rfl«ld, 0. I. 
(Momanto Rtiuroh),  RAPID THRMUL ORACXZMO Of n-HBCAXSOARl AT RUTTATRD PRRSAmifl. 
Induitrl»! and Rnglnaaring Chamlitry Prooaaa Dailgn and Davalopmtnt. i, no. 4,  293-9 
(1962}. 

Tha thermal cracking of pur« (n-haxad«cana) wai atudlad in a floir reactor at llOOf to 
1300»f. and praaauraa of 200 to 1000 p.a.l. The product was analysed for Individual 
paraffins and oleflns, carbonaceous deposit!, and dloleflns and arcaatioa aa a group. 
Initially polymerisation reactions appeared to predasOnate, ao that tha liquid fraction 
of the product C, and higher) had an average molecular weight at low par cent oonvar- 
aiona several times that of the initial catena. Average molecular weight steadily 
dropped with inoreaaed per cent cracking. The amounta of carbonaceous deposits ware far 
less than those previously reported for paraffin cracking, probably because of high 
flow rates. The rate of reaction was substantially limited by the rate of heat tranafar. 
The first-order rate constants at a specified temperature were independent of pressure. 
The over-all results provide a quantitative picture of the complex interaction of poly- 
merisation and cracking phenomena of a typical pure high molecular weight paraffin at 
elevated pressures. This work was sponsored by the V. 8. Air Force under Contract Af 
33(6l6)-6608. 

Fabuas, B. R., Smith, J. 0., Lait, R. I., fabuas. N. A., and Eattarfield, 0. H. 
(Monsanto Research). KINETICS OF THBRM»X CRAOXIXO OF PARAFFIHIC ARD RAFHTHRXIC FURLS AT 
RXXVAUD FRRSSDRRS. Industrial and Rngineering Chemlatry Prooaaa Dealgn and Development. 
3. no. I, 33-7 (1964). § 
Six highly refined hydrocarbon jet fuels were thermally cracked in a flow reactor at a 
wall temperature of 1200*F (reaction temperature of 1070* to UDO«F) and praaauraa from 
200 to 1000 paig. The calculated firat order rate constants for highly paraffinic and 
highly naphthenic fuels containing negligible unaaturatea were affected only alightly 
by pressure and were about twice aa large aa the value for pure n-hexadecane under tha 
same conditions. At 600 pslg, a paraffinic fuel containing 16 weight %  olafina had a 
first-order rate constant approximately 9.6 times greater than thoae for fuels containing 
negligible oleflns; however, this decreased rapidly with inoreaaed pressure. Product 
composition was determined as a function of the degree of reaction and tha results were 

fi*«?*?^«^*10 B0d*1, Thl, work "•• ■Pon«o«,«<J *>y tbe U.S. Air Force under Contract AF 33{6l6)-7845. 

Fabuss, M. A.. Borsanyl, A. S.. Fabuaa, B. N., and Smith, J. 0. (Nonaanto Research), 
THBRHAL STABILITY STUDIBS OF PURE HTOROCARBOHS IR A HI0H PftBSSURR ISCT1RIS00I1. 
Journal «f Chemical and Engineering Data, 8, no. 1, 64-9 (1963). 

Deoempositiqn temperatures were determined in a high pressure Isotonlscope for 80 
naptunenic and 9 paraffinic saturated hydrocarbons. The effect of the number of 
rings, length of side chains, and number of aide chains on thermal atability was 
studied. The naphthenic compounds inveatigated ware 14 cyclohexanes, 7 hydrlndans, 
17 decalIns, 26 nonfused dlcyclohexanea, and 16 nonfuaed polyoyclic hydrocarbona. 
The paraffinic hydrocarbons ranged from Clt  to C19. The decoaposition te^erature 
can be estimated with a preciaion of tl2.6,f as a function of the critical praaaure 
by the equation Td - C ♦ 8.31 P0, where C ia a oharacteriatlo constant for each 
homologous series. This work was sponsored by the U.S. Air Force under Contract 
AF 33(616)-6799. 
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Palnaan, II.Z., Krawnow, M.B., Kaufman s n  R.-^^I^- A «  «.. 

»or... WADO TH 68-264, C«,tr.ct A, 33(«1,).^ STS^T^?*. fömw 

to asses the effeots of mechanical    th*™»!    .Zi - ^7 f:^ "»lomte that It Is MOMMUE? 
It ha. been observed Jha^Ai ^Sf inTr^J10" *?"" ■^^«•«»•iT. 
material, more dra.tloally anS^t J^d^ if «Jut L^^"' Ä f** 
with .tatloally Irradiated .ample, without att^t^JT^ ? **■• *•■*■ ««^^ 
ten of the mo.t proml.lng fuS a^^bSoS^itJ JS ^ J!^*^ ratlnf• ^ 
istlo    are given.    These ratings- are ba.eS ^n ^rJa^«fl^„^!! ^«r,»no« «»«^ot«.. 
operated In a radiation environment! ■"■"■,J ^ d3rnaiBl0 *•« «ohln^ 

% 

S 
N 

Chemical Bnglneerlng Science ™ 737^527^2^ COKWOTTOnr QT OASIS. 

The effect of chemical kinetic, on the conduction of heat *>«.«„-», - 
re.t between a pair of infinite parallel plateau. bJ!n.^^ •'••otlnt gas at 
equation, of change with the tuT^l^JS^ST ZflSljLZ^ *** 
the analysis has been applied to the case ot rmr^Zl* »"««tratlva purposes 
reactions with two quite different k^JL^L^Ji homogeneous gas-ph..« reversible 
temperature ?*U^l^^tt£^ ^*' 

analy.l. lead, to a tlSÄS^S^rSSÄ*.?!? "f*1*0™'    ■* 
diffusion time to an effective r^STtSa^rSLUi^eüS!,1' 5 •"•otl^ 
of the ga. increaalng with an Increa.e In m. ^aSter    h,rnal 0m**ctUlt7 

s 
* 

^oratore.. TDR 62-132. ContractTS^^^o;^ ^ST^ TTJlZSSfi. 

trTÄjrjgR ^u^-^rSi^trL^6' m »^ - '- 
lamellae, and both ohltto an^cmu^M to ?h^So^^L^,h^S^•, !hltln ^ ^ ,Ä,1,-,^ 
Phore.. veelcle., and conldla.    sSl^ i^Sl.rS^SoiTJS'n0' th* ^^ ^ 00ni,llo- 
ln the wall, of the corre.pondtog celS JTtS Ju^I   ^S^Pr•8•n0• ^ 0hltln •l0M 

Adaptation, of .tandard cytochemlcal Prozedur!. t^Jl fT^Ü1^ wruwi* *PCC 9096. 
lals in the bacterium. Pseudo^Srie^too« i^c ^«J   ^lfl?,ltl0n ^ 0#U w11 •*•" 
presence of chltln in the prS?' ^älSo^Jn Sf * !2 lft<llc*t«<1 »• Probable 
to Identify cell wall materlSaiA JS. S!JJÜ?     "S 5? ü""^1*« »»i1 la»allae.    Attempts 
deflnltellfferen^irtS «Je-VS JSlSSv^S^0^ 0O11 K12 10798' ^ ** 
Possible presence of cellulose to Jhesi^^nSfSp^Jt;0^ T* ^"^ ^ th* 
those which contaminate aviation inTi.     JSS. ?*P *    Th*M four <»««nlsms are among 
the resistant SSSL^SlS^^-thS^1^?^*^ th- ^^ ** ^tlTi 
of treatment which will lead to^Sl^c^i? " " * UMd ^ ^^«Pi«« -thod. 
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Ab.tr.ot. rf „„.„.. lwth H.«!^.  S^^JsT^.T«       rl0" 0t*mlM a00l,ty- 

Th« pyrolyais experiment» provided evidence for the »r«..»»«    * »^    v 
intermedUt. In the formation of hexlw.n! iT . ^ ?!!!      * ^ »»««»«»'««•-la «■ an 
t.nc. of h.ptaboran..irtnd "if ^ ^^0! ''?V1

d,lltlonÄl ******** of the «cl- 
formation of t.traboran. and hLabSnTIST« Invlrlr?: SSTLÄ-*1 •ff*Ct •» th« 
p.ntaboran-9 ahowad that tha laat c^o^S U f "^bi rd?J/ff,:t in fon«tl<« * 
tha f irat two;  the magnitude of this Vfiw .höw^^ V.    ff*r#nt P'th froB ** ■• 
hexaborana formation.    A 14-.t.p machlnU«   conllat^ o^r;^'"* i- int"~V* «• 
tlons and equilibria    li Droooe.d uh?!hT.'  conf1*tln« 0' • —U* of competitive raac- 
wlth th. product dl^rl^loSa"bt^J ^^oc"^/1^ *** 1,0t0P* ***•**• *** *'<> 
»ixtura. of the volatile hy^r^ÄÄI ^;g::

r• ** ^^ ~** 

s 

a 
1 » -—*'• 

agreement batwaan tha obsarvad^ou^a. oJ £^        'i H*1 th* author« ^^ <*oaa 
fro« thla aoham. can. ho"^* ba    «paltl! for".^^* ZZl?* ^^    ^^«tlon. 
from thoaa dlaouaaad.    At 496^ and 36W    hS^üiÜJS condulon« differing widely 
leomerlaatlon predominated. *•' h3r<,'oor*ck^ Predominated; at 468«. 

**e«6y wgamaatlon,    AQARDograph Mo.  41), 

technlquea.    Of particular lntS.lt Se^SÜ5S! '^T^^^ * »hock-tube 
by H. T. Hagamatau. that on carb" f^tJjn Jr« L^^11 ^ !»chno1^ ** «^H 
•nd th. .eotlon on gaaeou» detonatloS^yT 5g   1*2^     ^ ^ 8- 8- P,nnar •* *> 

;   "^ 1 
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Perrl. A., SUPERSONIC COMBUSTION PROGRESS. Astronautics and Aeronautics, JJ, no. 8, 32-8 
(August 1964. Pt. I). 

Prograss on development of a supersonic combustion cycle alr-braathlng ramjet angina la 
reviewed. Attention is restricted to hydrogen as a fuel. The author concludes that 
progress to date on supersonic combustion clearly indicatea fhat auch processes can be 
used efficiently in a hypersonic ramjet of practical dimensions. Preliminary analysis 
of applications of this system also indicates that a practical engine with very promising 
performance can be structurally designed and therefore Justifies larger developmental 
effort. 

s 
51 

Perrl, A., Llbby, P. A. and Zakkay, V. (Polytechnic Institute of Brooklyn), THEORETICAL 
AND EXPERIMENTAL INVESTIGATION OP SUPERSONIC COMBUSTION. U. S. Air Force, ARL 62-467, 
Contract AP 33(6l6)-766l, September 1962. 117 pp. (AD291712). 

A theoretical and experimental investigation of mixing and supersonic combustion is 
presented. A review of the problem is given. Then an analysis of inviscid flow fields 
with a finite rate chemistry for a hydrogen-air reaction is presented, finally, an 
analysis of a turbulent mixing fox flows with large density gradients with no chemical 
reaction is presented. The analysis is compared with the experimental results. The 
results of the experiments in supersonic combustion are presented. 

s 

■ 

Pleldhouse, I. B. Hedge, J. C, Lang, J. I., Waterman, T. B. (Armour Research Poundation). 
THERMAL PROPERTIES OP HIGH TEMPERATURE MATERIALS.  U. S. Air Porce, WADC TR 57-487. 
Contract AP 33(6l6)-370l. Pebruary 1958. 79 pp. (AD 150954). 

The purpose of this investigation was to measure the thermal conductivity, specific heat, 
and linear coefficient of thermal expansion of various materials from 1000 to 3000*f. 
The materials considered weret Steinte 21, Silicon Carbide. Hastelloy B, Hastelloy C, 
Stainless Steel type 17-7 P. H.. Stainless Steel type 446, Beryllium, and 60-15 Or 
(ASTM B83-46). 
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SiSJi;- ;:?   ' H' «^ Bdwwd«. H. (Thompson Product» X STUOT OF PHYSIOOHBMCJAL PRO- 
PBRTIBS OP COMORCIAL SAMPLES OF ISOPROPYLDICYCLOHEXYL AMD DIBTHYLCYCLOHIXAIB  U S Air 
Foro»,WADD TR 80-766, Contract AF 33(6l6)-6587, November jlMO. 46 pp. (AD 362104). 

Commercial sample» of ieopropyldlcyclohexyl (IDH) and dlathylcyolohaxana (DOH) war« 
*  ?!:   r,,P«ct to d«nalty-tomparature ralatlonahlpa over tha range 0-500»f; liould 
apaclfie heats over the range 100-500-F; heats of vaporlaatlon; wc* prnw-fmLr*- 
f^/?   Jl?  !?^^•nt^OPy■t•,"P•^fttur• Ml»*l<'n«hlPti and gross heats of ccbuatlon. 
(IDH) is quite similar to fuels meeting the RJ-1 »paclflcatlona In most of Ita thermo- 
dynamic properties. The distillation range Is conaldarably less for DCH than a JP.6H 
ruei, 

S 
s 

Flndl, E., Brauda, H., and Edwards. H. (Thompson Products), STUDY OF PHYSI0CHKM1CAL PRO- 
MW OP 3EIICTH» «LITAJtV FUEIS. ».3. Alp »or.» »*» ik ^7,0^.1^^«™^ 
3729, December 1960.     216 pp.   (AD 274623). • * •* ««\«uo/ 

oSfi0-1 Änd thermo0ynMllc propertlee were studied for MIL-F-Ö624C Orade JP-4   a MIL-F- 
25558 Grade RJ-l. MIL-F.25858 Grade JP.6.H, and Dacalln (a co^rclaJ Sxtur. oJ STL 
^S SSL^TTLi r;Trt1;: •VÄlUÄUd •«•»    i»U^l« solubility Of air. mtroga! 
^P r^d%i n    S? S"1i;.!ff,;t ? dl"0l^d ^. nitrogen, and ethane on vlacoalt" 
ir«".!^-    ; ); tPVtJfJ*"**** 4than* on ^«"y <JP-4 "* W-l); tharmodynamlc properties of each of the four teat fuel» Including apeclflc heata. enthalpy, and 
ÜÜ^Ü ^P°rJ"tlon oharacterlstJ a. of each of the teat fuel. Including vapor prea- 
»ure, equilibrium vaporlaatlon curvea. minimum reflux curve», variation of vapor mole- 
cular weight during minimum reflux dlatlllatlona.  and variation of denelty during 
2??5 «ef1UX dl,tlllatlon8'  variation of liquid denelty a» a function ot tempSature; 
?H!J; i        f* 8UrVey coz,relatlon «<«Pll«tlon for the determination of phyelcal and 
tharmodynamlc properties of petroleum fuels. 

J 
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OB 

S««^?^ S*^ H• and 1Idward«. H., STUDY OF THE VAPORIZATIOM CYOM AMD THBRMODYMAMIC 
PROPERTIES OF PBTR0IÄÜM TYPE FUELS. Thompson Product». Inc.. Report Mo. InTERrSST 
Ü. S. Air Force Contract AF 33 (816)3729. January IfifiS. m pp/      ^' 

s 
112S1SS1&  PSP!,,•,, ?» V*"  •tUdlM W•r•, (1) *0 W***  th« vaporlaatlon oharactarlatlo» of a JP-4. a JP.6. and a Shall UMF Grade 0 Fuel aa a function of praaaura 
levelj (2) to determine tha enthalpy, entropy, apaclfie heat, and heat of vaporlaatlon 
of the above three fuels aa a function of temperature and pressure. As auch of this 
information as possible was to be presented In the form of enthalpy-entropy diagram«; 
(3) to determine, by means of a literature-survey, the availability of generalised 
tharmodynamlc Information on hydrocarbon fuels. Where reliable Information could be 
obtained It Is presented as part of this report. 
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MBTHYLCYCLOHEXANB.    Awrloan Chtaloal S0I1.S! ^f^f'  ISOraOPyLDIOTOLOHBDfl AMD 
Print, i. no.  2. B 61-68 (^rli^fiK ^ ^ * pÄtrol«u» O-i-try.  Pr- 

dl.thyloyoloh.xana.    OonSJaJabJ. ^JS^ZMS!16"*'  ^f^^1 «loyclohaxyl and 

good thaxml atabllity charaotarlstloB     Th-'nhv«^^ T fU•l8 b•0•u■• ^ *** 
detarmlMd under thl. program ware,    ^nalS ^^?6,ElCal,PrOP#rtU8 whleh w«r« 

ona atmoaphara, ASTM dlatIllation ranaa   vanoTnr..-. I* heatB * ▼•Porlwtlon at 
haata of coabuatlon. and vaJS oL^rlS     KlISSL'i.Sl^S: Ml*tlon-^P-. 
and cartaln corralatlona, entropy-tanpeS^i o^Ü ^       " •x**ri****l Inforaatlon 
Papar ara tha atudy raaulta whlS wSTSlSLl^Ü- "ere 0aa*lt**-    ^•■•ntad In thla 
napntnalana (d.cailn).  l-^^J^lSSTlfSS^ " U0^0' 

viwmicai ana proceaa Engineering, Heat Tranafer Survey iSfi4, 437-45, 

StU'SSTu'c^Sd'^:0^ SoaTL^^Si^durlnÄ 19W- m mm 
and change of phaae. whlcThJa Uen JSth^ Ä Ä I*!!^^  oonveotlon, radiation, 
boiling and two-phaw fllw.    In HSl^n   a ^ctil   ^ i"*0 !>"<M">^* evaporation, 
haa been Included    127 Terences ' l0n 0n <lynÄnlCe * hMlt exchw^ Ä» 

0» 

s 

(AD 36992). Laboratories. Memorandum,  September 21,  l^.  39 pp. 
. .. 

are discussed.    A stu^was mldaTth^ SS^^SS 2S ^^^ WÄt« "* »3 air 
perature,  cooling rate    vant si.«    JM« «J      !*      Wt*P lo" of ^»"va humidity,  tem- 
-pace.    ^ ^^'^lÄÜS^tS^JS^S ^ llqUid hdlght' ^ ^ 
of water when vented to a low UmMraturT «! 1«   2.   I.?*7 l0■• * ^"•^•rabla quantity 
saturated when stored ovIrw^terS a cl^^I ^.^"i^7 *t™*»*<'    ** **• becoie 
not contacting water, ^hlwatar contln? J!Ü T**!    T** *• fu*18 ^ v«nt«d "3 are 
Phere.    The wfter co^nJ ^iTSKÄSrnT! ^ al>80lUt* hUmldlty 0f th« •^- 
Phere.    Henry's law «ayV«ed to «^lat ^^ tfZ 5?  l8 Vant*d t0 a huBld "»<>•- 
which will 2fect th"'e pJen^enl aJT^he v^nJ SFtS* ****' COntent-    »^«S 
thao surface area and thrhe^t oJ^he ?uel    aJr?A.^ «iT POr !Pa06 Äb0Ve tl* **** 
given for water In JP-.. .caros^ne? «SV?:^0^ ^i:.0.011"8 '^    SOlUblllty d8ta ^ 
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•W"!^'"^»»' 

!J2Ci: L '• 'nd I*h1, A- z-  (üs' "•tlo»«l Burtau of Standard«). THB NBASDRsmr o» 

ind  i!!     ^       ! ^ ln,truB«nt» Nl ■•••urln« the taaparaturat of gat*, in turblno. 
and J«t engines by meana of .OMlng elements innaersed in the workln/Ldlu« arrrtTlw.d 
T. \TM0ttP"9t   "••:• for rtdUOlng ^ ******* m .ffot/oJ radlatloT^ gas impact upon th« performance of the inatrument are shown to ba of oomldarabla 
Importance in .uch application..    For purpo... of angina control and protaouSn.  tha 
IIJL l "T™ to 'Udd,n Chang•• ln t-V^tur. i. al.o of particular intarSi   ^haM 

i^tr1'10"; t^8:ther Wlth range• 0f •**•»*"* «nd «Jhoda of^tw"lon 23 inflation required to with.tand engine-operating condition., are di.cu«.ed for SPT^ 
.heathed. shielded, and a.plrated thermocouple., for reeLtaAce-type^Ä.? a^J^ 
several pneumatic or theraodynamic systems. •-■*«■.  «no ror 

S 
S 

Fiorello, S.O. and Collick. C.J.. THBRM^ BBORADATIC» 0? JET FUELS. U.S. Naval Air 
Engineering Center. NAEC AEL 1749, October ififta. 16 pp.  (AD 421 486). 

^S?1^1"?*10? 0f/ JP"61i fu01 1"«,rov«« "■ ^"«l stability. The concentration of the 
individual polar fractions can significantly affect the amount of solid thermal 
decomposition products. The amount of JP-6R thermal decomposition products depends upon: 
1  the temperature to which the fuel is heated. (2) the time at a given temperature. 

(3) the type of material in contact with the heated fuel and (4) the quantity of a 
given material in contact with the heated fuel. / « • 

oo 

AND THE REFIEOTED SHOCK WAVE. Physics of Fluids. 7. 1391-2 (1964). 

The authors compare experimentally the rates of decomposition of nitrous oxide behind 
incident and reflected shock waves. They find the rate somewhat faster behind the 
reflected wave. This is attributed to a vlbrational excitation achieved at the lower 
temperature of the incident wave which precedes the reflected wave. Although the effeot 

IT* 1%T/* f0r 2!? r"0"on. " was distinct and raises a question regardlng%J. 
validity of measurements of kinetics or ignition delays behind reflected shook waves 
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»ÜÄÄS JjAi^ÄrsS' SSTSSS.Io^TSr 

flowlr.g through a SS SactMcaU^aSJ äbT   SZl^yT0* ^   *MOUg **** 
the average absolute wall te^pera^e ^Si^i^'^Ä'SSiLS ^ * 
from 1.17 to 2.47 for avera*r*aa buiir R^!^f   ftl)»olut« «»• bulk temperature was varied kM* «-^f<«„ »I- «*verage gas tulk Reynolds nunbera ranging from 3670 to «2 9fln ««^ 

in Poo. .^..„„e.    m. _, ,2 .«2*«-^ ^ £. ^ ^ ^J-JUn. JJ. 

seven simultaneous reactions consisting ofJ^SSLflESS- 2 KÜSS- by 

o 

Prank. C. E. and Blackham, A. U.f INVESTIOATION OP HYDROCARBON lOMMToif 
Advisory Committee for Aeronautics, TN 2549. Januaryl962.^pJ     * U.  S. National 

lnvolv.d STSTSÄS. <=h.ln.br«lang and IMH »»ilJS StMflM 

I 
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Frank. C. E. and Blacttiam, A. U., REACTIOM PROCESSES LIADUO TO SPdRAXBOVS lOKITZOM OP 
HYDROCARBONS. U. S. National Advisory Committee for Aeronautic!, TN 2968, June 1963. 
27 pp. 

The vapor-phase oxidation of isooctane at 600*0 under conditions leading to rapid 
quenching of the reaction yields hydrogen peroxide, diisobutylene, and isobutylene as 
the major reaction products. As the reaction tiae increases, the formation of acetone 
and formaldehyde becomes of primary importance. Under otherwise similar conditions, 
n-heptane is attacked at 360*0 to yield a mixture of organic peroxides as the major 
Initial product. The next phase of reaction develops vith extreme rapidity, leading 
mainly to the formation of a mixture of aldehydes and ketones (principally formaldehyde). 
The marked differences between the oxidation behavior of these two hydrocarbons are 
interpreted on the basis of the temperature required for oxidative attack and of the 
thermal stability of the alkyl and peroxy radicals obtained. Preliminary results on the 
oxidation of isobutane and 2, 2, 6-trimethylhexane afford additional evidence for these 
generalizations. 

I 

Prank-Kai. -netskll.   D.   A.,   DIFFUSION AND HEAT EXCHANOE  IN CHEMICAL KINE'iTCS. 
Princeton University Press,  1953.  370 pp. 

Princeton, 

It has become recognized that combustion processes and the rapid chemical reactions of 
Industry are complex, and that analytical treatment requires knowledge of chemistry, 
fluid dynamics and heat transfer. An extensive literature has been developed in this 
area of applied science in the U.S., Europe, and in Russia. This volume brings conven- 
iently to hand phases of Russian work to 1947 (the date of Russian publication). Mathe- 
matical treatments of reaction ignition, quenching and periodic processes in chemical 
kinetics and related topics for flames, combustion of solids and chemical reactions, to- 
gether with experimental comparison, comprise the subject of this book. 

i 
* 

Franklin, J. L. and Nicholson, D. E. (Humble Oil and Refining), A KINETIC STUDY OP THE 
DECOMPOSITION OF HYDROCARBONS BY SILICA-ALUMINA CATALYSTS.  Journal of Physical Chemistry 
60, 69-62 (1966)- 

The kinetics of the catalytic decomposition of four n-paraffins, three isoparaffins and 
one cycloparaffin over silica-alumina catalysts have been studied in a statlo system 
with product compositions being determined fron mass spectrograp'i analyses. Pressure 
dependence measurements indicated fractional orders for the rat', of disappearance of n- 
butane and n-pentane. Rates were also followed as a function of time with constant 
initial pressures« Activation energies have been estimated for the eight hydrocarbons 
investigated and the results discussed in terms of ionic reactions on solid surfaces. 
The rapid decrease in activation energy with increase in molecular weight of the n- 
paraffins parallels the changes in Ionisation potentials for these confounds; hovever, 
2,2-difflethylpropane, having a lower lonlzatlon potential than either 2-methylpropane or 
2-methylbutane, is very resistant to catalytic decomposition. Some evidence is presented 
which suggests that the cracking reaction may have an induction period. 

I 
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Frehllng, E., RICH1HCIIES SOU L'OTtDATIO« IT L'AOTO-IMFMJtÄTKM DBS BZntOCARBDRBS, 
PAfiAIPINiaOBS KM PHASE OAZEUSE.     ETUDE PARTICULIERE DES MEIAMCE3 IBXMIB MORMAL-AZR. 
Paris.    In»tltute Francali du Patrol«, Raru«, Jj), no.  10,  1224-79; no.  12, 1643-1610, 
(1966); H,  no.  1, 134-67 (1966). 

Raiult» of an oxparlaantal »tudy of oxidation procassas In haxar^-alr Elxtura» ara 
reportad.    Mo»t of tha exparlmant» utlllsad »tatlc (con»tant voluaa) «athod».    Ignition 
temperatures Mar« measured as a function of pressure and composition (air/fuel ratio). 
Ignition delays and pralgnltlon reaction rates were measured for both cool flames and 
normal flames.    Ttw final section Is a discussion of the mechanlams of oatldatlon In 
both the low and high temperature regions. 

§ 

Frldshtein, I. L. and Zlmlna, M. A.. THE IWUJEHCE OF REDUCTIOE AW) aXIDATIO« OH 
THE ACTIVITY OF CHROME-ALÖMIHA CATALYOTS. II. OXIDATIOM OF THE CATALYSTS. 
Kinetics and Catalysis (Ü.S.S.R.), f*. no. 2, 2^7-53 (1963)- 

The regsneratlon of chrome-alumina catalysts was studied. It ha» been shown that 
the activity of the regenerated catalysts depends on their Cr*    content. Hy 
controlling the oxyge». concentration during regeneration, it is possible to vary 
tto activity of the catalyst. For catalysts promoted by differen| oxides, it has 
been shown that the activity changes in the same sense as the Cr*  content. 

i 

Fried. L. (University of California), PRESSURE DROP AMD HEAT TRAMSIER FOR WO-PHASE, 
TWO-COMPOREHT FLOW, Chemical Engineering Progress. Symposium Series, 5, 47-81 (1264). 

Pressure drop and beat tranafar for an air-water mixture flowing In a horizontal 0.737- 
inch I.D. pipe were Investigated at water rates of 2-26 gAl/mln and air rates of 2-46 
SCFM, where the flow of both phases was always turbulent. Whan companaatad for 
kinetic-enargy changes, Ikrtlnalll's correlation for Isothermal pressure drop Is 
applicable to non-isothermal flow«. Heat transfer coefficients can be predicted from 
plot« of th« ratio of the two-pha«« to liguid phase heat transfer coefficient against 
the ratio of the two-phase to the liquid phase pressur« drop. 

CO 
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I 

FrUdman,   L., WoMldorph, D. K.  and 8t«v*n«on,  D.  H-, HOODRY rBHYTROOBMATIOIf VOR OUfU 
PRODOCTIOH.    American Patrolaum Instituta.     Procaadlnga,  38, Sactlon III,  203-12 (1968). 

- 

A comnerclal procesa for convartin« n-butana to butadlana or butylanaa ovar • chroala on 
alumina catalyat la daacrlbad. 

Friedman, Ft.  and Qrover, J. H. (Atlantic R^Bearch Corp.), C0MBU9TIOM, l/EC ÜIIIT PROCBSSBS 
REVIEW.  Industrial and Engineering Chemlßtry, 53, 1020-4 (1961). 

A section of this annual review Is devoted to the subject of supersonic combustion. In 
this section, 12 references are given. 

i 

Fritz, W., dRUNDLAGEN DER WXRMEÜBERTRAOÜNa BEIM VERDAMPFEN VON FOJSSIOKEITEN.  Chemle- 
Ingenleur-Technlk. 36, no. 11, 763-64 (1963). (International Aeroapace Abstracts, 4, 
no. 4, 216, abstr. A64-11661, 1964). 

A survey of the present status of heat transfer in vaporisation. Following an outline 
of the basic physlcalprlnclples of the vaporisation process, the formation and the life 
of a vapor bubble are described. The significance of the corresponding relations with 
respect to a clear understanding of the heat transfer processes involved, and the estab- 
lishment of general relations for their calculation are noted. A discussion of the boll« 
ing curve leads to a compilation of results concerning the magnitude an4 behavior of the 
heat transfer coefficient as a function of pressure for water and some liquids of practi- 
cal importance. Presented are data and diagrams for the maTiwia heat transfer per unit 
surface, which permit evaluation of this quantity for any arbitrary caae. 

i 
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Fultt, J. R.. POTURE AIR FORCE RBQUIREMEVTS FOR HYDROCARBCM FUILS.  Ü. 8.  Air Fore«. ASD 
TR 61-728, May ^962. 17 pp. (AD 277963). 

I The two hydrocarbon »tructur«» «thlbltlng the oost promise as eandldat« high te^e^atur« 
fuel» art the alkyl-subitltuted Bonocyclic« and the alkyl-aubatltuted condeneea blcycllca 
for  specialized fuel», the leoparaffln »tructur« beet cult» the requirement» for a welfht- 
llnlted fuel application whereas for an extreme high den»lty fuel the condensed trlcycllc 
»tructure exhibit» the beet compromise of propertle». The preliminary re»ult» of a vapor 
fuel» »tudy Indicate that the baalc condensed blcycllc »tructur» once again offer» the 
most promise for an advanced vapor fuel. Research ha» Indicated that a vapor fuel will 
extend the flight »peed of advanced »ystenu. beyond mach 8. For greater »peed» or tor 
deelrable additional cooling below mach 6, a type of endothermlc fuel will be redt-L-od 
The primary contribution of the endothermlc fuel» program 1» that the feaelblllty of 
conducting thl» type of reaction under condition» to be encountered In advanced air- 
breathing systems 1» established and that the reaction products will perform satisfactor- 
ily In the combustor. 

Oaertner, R. F., POPOLATIOM OF ACTIVE SITES III NUCIZATE BOILIMO HEAT TRAKSPER  Ph D 
?i"!rtatlon' ünlver8lty of uiirxoi», 1M   165 pp#  (I)1,Mrtlltlon Abl5tract,; 20/3234, 

Count» of active bubble-producing site» were determined throughout most of the «cleate 
region for boiling on a horizontal, flat surface. The technique for determining active 
sites consisted of electroplating a thin layer of nickel on the copper surface while 
simultaneously boiling a nickel »alt solution. During electroplating the bubble» formln« 
at the active »ite» pu»hed away the platl g »olutlon and caused macroscopic pin hole» 
which were subsequently counted to obtain the population of active sites at a »peclfled 
heat flux. The largest population ol.  7d in thl» manner, 1130 »it«» per square inch 
occurred at a heat flux of 317,000 Btu/hr. sq. ft. and a At of «3.2^. For this system 
the linear relationship between the number of active sites and the heat flux, as suggested 
by Jakob, is non-existent. The heat flux was proportional approximately to the square 
root of the number of active site». 

i 

Oallch, P. V.,  Oolubchenko, I. T., et al, APPLICABILITY OF SYMTHETIC ZEOLITES AS 
CARRIERS AMD CATALYSTS FÜR DEHYDROOENATIOK AMD CRACKIMO OF NORMAL PARAFFIM8.  pp 260- 
2 in: Akad. Mauk SSSR, Otd, Khim. Mauk. "Sinteticheskle Tseolity, Poluchenie, Issledo-     Ä 

vanie i P^llnenenlel,. Moecow, Izdateletvo Akademlya Mauk SSSR, 1962. (CA, £8, 12344b).      S 

DehyOrogenation and cracking of n-dodecane were »tudied on the »ynthetic zeolite» Ca A, 
Ca X, »nd Ma X. With CaA at optimal condition» of 600* and 0.3 vol./vol./hr,, 64 5^w 
catalysate (39.8 Br no.), 26.2** ga» (isobutene and propylene 3.82, butene 27,4, 
CtK4  13.14, H 10.14, »atd. hydrocarbon» 46.8^), and 9.30« coke and lo»» were obtained. 
In no case were aromatic hydrocarbon» obtained. Different product» were obtained with 
Ca X, Ma X, and aluminoellicate». Cr,0,, 7,0,, Pt, and Ml catalyat (1-6%)  on Ca A 
zeolite had dehydration propertle» without cyclization. 
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Oarmon,  R.  C,  Lon«o. A., and Wolf, B.  L., COmanim 09 MM.    EM9»UmA, la». 
Final repcrt TM-571,  \J.  3. Air fore«. Contract AF 33 (03S)-12«33# lora^ar ]J&. 
16 pp.     (AL 22428). 8 
An Investigation of tha coabuatlon of B aolld foal« In a nmfrt burnar MM «^ • Pri- 
mary Intereet was In the development of a burner aystaa for «Xurrla» of B In h>4. >- 
carbon fuels. The effect of fuel compoaltlon. burner dealgn, and operational variable« 
on burner performance was examined. I^ulae efficiencies approaching the theoretical 
value» were obtained. A» a result of the very high exp«rl»ental lapulae values, a 
portion of the investigation resolved into a study of methods «>r the determination of 
air specific Impulse. Several method» are presented. Good agreement Mas obtained 
with each. A 6-in. diameter burner was designed, built, and assembled for free Jet 
testing of slurry fuel». The development of solid fuel grains for burning fro« a fixed 
mounting in the air stresm «as also investlg»ted. SatUfactory and efficient tech- 
niques for burning this material as solid fuel grains «ere not developed. However, 
burning of some solid fuel grains resulted in better than 80^ impulse efficiency. 

Oarmon, R. C, Longo, A. and Wolf, H. L., COHHJaTIOM OF BOROM. Experiment. I"c-' "*** 
Report TM-728, Ü. 3. Air Force. Contract AP 33{6l6)-2241, March mi-    & *  »• M« W717)- 

Work was done on determination of the combustion properties of boron slurry fuels and 
some few other selected high energy compounds. The first phase of the prograM was a 
study of the combustion properties of boron slurry fuels at sea level conditions. Evalua- 
tion of types of boron and of various burner components was carried out In a two-Inch 
combustor. Some performance data were also obtained in a four-inch non-pilotad burner. 
and considerable data were obtained with a six-inch diameter burner under free-jet test 
conditions with both icerosene and boron s'urry fuels. High combustion effecUncUs were 
obtained over a wide range of equivalence ratios. The second phase of the program was 
the determination of combustion properties of boron slurry fuels at simulated altitude. 
Host of this work was done in a two-inch burner, and high air specific Impulses were 
obtained. Finally some tests were made to evaluate the possible benefits of using smaller 
particle size, higher purity boron. There was no noticeable improvement. 

8 

. 

Oarrett. W. D. and Krynltsky, J. A., DBTERMIHATIOM OF WATER IM JET FUELS AID HYDROCARB0B8. 
U.S. Naval Research Laboratory, URL Report 4997, September 1957.  14 pp. (AD 143376J. 

A procdure for the determination of dissolved and suspended water in Jet fuels and 
hydrocarbons has been developed. The method uses readily available apparatus and 
chemical reagents and can be performed without extensive preparation. It la based on the 
principle of water exchange between liquids and dry air. The contained water Is 
transferred from the fuel to solid potassium hydroxide by blowing with dry air and Is 
determined gravlmetrlcally. The method has been used extensively *t the Havel Beseareh 
Uboratory for the determination of dissolved and cloud-Ilke suspended water In various 
Jet fuel saa«>las and has proven to be very satlafactory. 
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Otydon, A. 0. mad Hurl«. I. 1. (Xap«rUl Coll«g«), mkSUSaamwt  Of TXNU 0» TDRtTKAAL 
REIAXATIOB AMD DISSOCZATXO« BEHUfD SHOCK VAVES  Dl M, , 0,, AZB# CO» CO,, AMD Mg.  PP. 
300-18 In: "fljmpoeluB (International) on Conbuatlon, 8th, California Institut« of 
Tochnology, August 28 - 8«pt«ab«r 3, 1980. N Baltlaor«, Wllllaa« and Wilkln», 1982. 

Th« aboek tub« la ecpoclally valuable for atudylnc detonation-tjrp« raactlona and for 
following th« rat« of attainment of «qulllbrlua In hlgh-lnt«naltjr coobuatlon and In 
rocket nozzles. Th« author» hay« recently adapted th« aodlum-lln« rsreraal Btttbod of 
■eaaurlnc teaporatur«, «o that tlm-reaolved atudl«« can be mad« b«hlnd ahock fronts 
produced In a conventional ahock tub«. This pap«r reports additional results for 
various gases regarding the time lags associated with vlbratlonal or dlssoclatlonal 
equilibration of molacules following their subjection to a aboek front. 

8 

Oaydon, A. G., Hurle, I. R. and Klmbell. 0. H., TEMPERATÜRE ÄASJREIBliTS 09 SHOCK; WAVES 
AMD EET0WATION BY SPECTRUM-LINE REVERSAL.  17. DEVELOPMEWT OF IBTOMATIOM. Royal 
Society (London). Proceedings, A273, 291 (1963). 

The temperature distribution behind shock fronts and detonations through mixtures of 
oxygen with hydrogen, methane, methanol, ethylen«t and carbon monoxide has be«n measured 
by the method of spectrum-line reversal; simultaneously, measurements vere mad« of 
pressures and shock speed. The spectrum and time history of the light emitted by the 
detonating gases were also examined. The reasons for an apparent hypervelocity region 
are discussed. Measurements of shock speed have yielded Ignition temperatures for the 
particular mixtures studied. 

S 
s 

Oaynor,  A- J.,  Platz. 0. N.,  and Hersh, C.   K.  (Armour Research), DEHYDRATION (V JP-U 
FUEL.    American Chemical Society.    Division of Petroleum Chemistry.    Preprints £,  no. 
C117-23 (September i960). 

», 

Th« presence of water In Jet aircraft fuel In a serious problem. Cooling of the fuel 
results In a settling out of this water, which can then freeze In the fuel lines and 
cause a flame-out of the jet engine through fuel starvation. To prevent this occurrence, 
a system for the dehydration of Jet fuel has been developed In which a filter/separator 
unit Is used to remove emulsified water, and Llnde molecular sieves (sodium alumlno- 
slllcates) are used aa the deslccant to remove dissolved water. The dehydration system, 
containing 2100 pounds of molecular aelvea. Is capable of dehydrating approximately 
300,000 gallons of fuel at an average rate of 500 gallons per minute, reducing the 
dissolved water concentration from an Initial 100 to 200 ppm to less than 10 ppm. Scale- 
up factors for the dehydration tuiit Indicate that an efficient system employing dehydra- 
tion beds In a«rl«s can b« eonstructod for continuous operation, as laboratory studios 
have shown that the water-saturated deslccants can be regsnerated to their Initial 
absorptive capacity by means of heated air. 

O o 

105 

■——^— -  ■-- --  "■■ —■ ■'• — - ^OMMMMI ^d 



Gazlev, 0. A.,  Krylov, 0. V., Roglnskll, ß. Z., Foklna. B. A.,  and Yanovskll, M.  I., 
THE DEHYDROOBIATIOII OP CTCLOHEXAICE OVER SO« CARBIDI,  BORIDB,  AMD SILICIDB CATALY8W. 
Academy of Sclencas (Ü.S.S.R.).  Proceedlnf».  Physical Chwalatrjr Section. IfJO, 737-*0 
(1961). 

The dehydrogenatlon of cyclohexane wa» studied over cartlde»,  »lllclde», and borldas 
In a pulse reactor at 500#-650,C.    Under these reaction conditions activities eo»- 
parable to those obtainable with transition metals are clalaed. 

8 

George. M. E.. DETECTION OP MICRGBIAL COKTAMINAMTS IH JP-4 FUEL.  U. 
space Medical Recearch Laboratories. AMRL M-26, January IftQ.    8 pp. 

S. Air Porce, Aero- 
(AD 290 089). 

A qualitative method for the detection of llvln« micro-organisms in JP-4 fuel based on 
the measurement of CO, produced by cellular respiration Is described. Methods of quantl- 
tation are being Investigated but have not yet proved satisfactory. 

Germain, J. E. and Maurel, R., CATALYSE. 
1.1.3 CYCLOHEXANE SUR PLATINE - ALUMIME. 
Sciencet (Paris), 247, 1999-2001 (1958). 

• CINlariQUB EC LA D^SHYDROO&ATION DC TRIMETHYL- 
Coraptes Rendus das Seances de l'Academie de« 

The dehydrogenatlon of trimethyl-1.1.3 cyclohexane over platlnuo-alumU» up to 820* is a 
first-order reaction. The activation energy (34.2 Iceal) 1» clearly high«? than that for 
dehydrogenatlon of cyclohexane» without quaternary carbon«. 
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Chemistry.     Preprints £. no.  *, B61.9 (September 1060). division of P.troLum 

. 
Catalytic OMoklng of hydrocarbons »a. studied over »Ixed oxide type catalysts with 

presented to Illustrate two mechanisms for coke production«    the degradation or «« «„« 
matlc ring compound to coke by means of a hydrogen transf« WuZ^S+Z g^ 
to v? ,*      I " !u

hy?rogen donor'  and dehydrogenatlon of aromatic rl^gs by the cauJyst 
ItL io/ The latter route Is enhanced If the catalyst contains small amountJS 
metal poisons picked up through use and If aromatic rln* comoounds are nr.,.nf  in JK! 
hydrocarton feed.    Additional evidence  1. provided to'^XHroTl^^'p^or. 

l0th. O^rdd.e, En.ian.. Au.ust 1,.21, ^S^niO^JS^^d^X^ 

The high temperature oxidation reactions of acetylene and methane were etudi.d L *HMU 
wave» using two technique». A time-of-flight mas. spectro^t^Jas usefto Jet^^T 
the concentration of reactants. intermediates, and productTaJoO Microsecond ^S^i. 
In another apparatus the chemiluminescent radiation emitted by CH SHTSf tÜ^Sl' 
tion accompnaying the oxidation were monitored. The oxidation ^ !^»L <  ^ lo«l8ft- 

^atJL^f^r^ r100 WhiCh 18 f011-^ ^"^ranlh^^c oSr^" duration of the induction period is controlled by the rate of oroduotior^ ^ÜL  * 
A mechanism involving a straight chain reaction to bodice an SS^^te wSJrit^0^* 
takes part in chain branching reactions is auggested.       intermediate which itse^ 

O 
CO 
to 

A 
Olawe, O.K., Krause, L.N. and Johnson, R.C. (Lewis Research CantMO » vmi-nv  «»An» 
STAOHATIOM POINT. HEAT-TRANSFBR-RATB MEASDRINO EBVICE T S Kationoi a^^f*™' 
Space Administration. TN 0-1704, May Sei  16 pp!      * **tior*1 Aeronautics and 

A sensing device is described that is used to measure steady-state convective haat 
transfer rate in high-temperature, high-velooity gas streams. ThJ ^Ice Ü!.^" 
measurement of axial heat conduction through a oylindricarpiu« wltJ ^! 22 J^. 
Plug at the stagnation point of a healspheJloalirsSaJed boS^ipoieS i?Jf ^ 2* 

rrom o.z to 0.8 and a supersonic Mach murtber ranee of 2 8 tn •* * «-«.-v-iV "u"™ range 
tion factor for the probes with a iUnSn^S^JVL^*^-^//*!^' 
was 0.7 to 70 (Btu) (ft"«) (sec"!).      a«vlMion of •« percent. The heat Input range 
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i^nwiwpn
OolllB, N. H., B«l«n]re887. 1. 1., OudzlnowK*, B. J., loch, 8. »., fliath. J. 0. and 
Wlneman, H. J. (Mon88nto R88e8rch), EVAUTATIMI Of FORB HXSROCABBOaS A8 JW fOBIB. Journal 
of Chamlcal and Knglnoerlng Data, J, no. 2, 311-16 (1962K

Saturated aonocycllea ware Indicated to be the noat proalalnc coBproalae fuel baaed on 
over-all oonalderatlon of all propertlea determined. Typified by diethylcyclohexane, 
thla claaa haa high thermal decoevoaltlon atablllty, high heat of combuatlon, and Ijm 
lumlnoalty; but alao aomewhat deficient heat capacity and thermal conductivity. Condeo- 
aed blcycllea are outatandlng with reapect to thermal decompoaltlon te^rature, but are 
quite deficient In heat capacity. Thermal decompoaltlon tem>erature. heat capacity, 
thermal conductivity, net heat of coaUmatlon, lumlnoaiater number, vlacoalty, freealng 
point, B/C ratio, and molecular weight are tabulated for 38 hydrocarbona of 93.6 to 
10Q)< purity.

Oollla, II H., Belenyeaay, L. I., Oudalnowlca, B. J., Booh, S D., Smith, J. 0., and 
Wlneman, R. J. (Nonaanto Chemical), PRBPARATIOR AID RVALOATIOR Of PDRB HTDROCARBOB fUBU. 
American Oiemloal Society. Dlvlalon of Petroleum Chemlatry. Preprlnta 5, no. 4,
Cl9-29 (September I960).

The aynthaala and evaluation of varlcua olaaaoa of pure aaturated hydrocarbona have been 
undertaken to determine thoaa oandldatea poa-eaalng the high heat alnk capacity required 
for auperaonlc Jet fuel uae. The requlrementa for lueh fuela are thermal atablllty, 
good combuatlon charaeterlatlea, cloaely defined propertlea, and good low temperature 
propertlea. The oompounda under atudy were aelected aa repreaentatlve of the following 
claaaeai aoyelloa, monooyellca, blcycllea, and polycyellea. Oenarally, they were 
aynthealaed by commercially feaalble methoda from readily available raw materlala. In 
the evaluation program the following propertlea were detemlnedi thermal decompoaltlon 
temperature, heat capacity, thermal conductivity, heat of combuatlon, lumlnoalty, 
vlacoalty, and freealng point. The reaulta ahow that no one claaa excelled In all 
aapecta of the evaluation. The aaturated monocycllca, however, appear to offer the beat 
compromlae oandldatea for auperaonlc Jet fuel application.
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Oonelm, f. B., Balandin, A. A. and Slovokhotova, I. A., TBB DUOiatOOBMATIOK ABD BnRO- 
(BHOLXSIS or CrCLOBKXAHB CM A RDTHBMIW-SILICA CATALTST. Acade^ of Sclencea (0. 8. 8. 
Bulletin. Dlvlalon of Chead.cal Sclencea, 196S. 1101-6. ».).

The dehydrogenation and hydrogenolyala of cyclohexane were Inveatigated with tfl rutbenlua 
on alllca catalyst. The temperature dependence of the rate of theae reactions showed a 
discontinuity In the region of 300-330*. The activation energy for the dehydrogenation 
of cyclohexane was 9.2 kcal/*ole at 260-300*, and 16.66 kcal/aole at 320-360*; for the 
hydrogenolysls of cyclohexane the activation energy was 12 kcal/mle at 260-300* and 
26.6 kcal/aole at 330-360*. Relative adsorption coefficients of bensene were determined 
during the dehydrogenation of cyclohexane In the temperature range 260-300*.

8
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Ooodgar, B. N. (VnlYcrslty of low South Valos, AuatralU), AVIATIOB fOKL FHOBISIBs A 
mZEH OF THE MAJOR PRGBinS ARlSnO FROM THB V8B OF A7IATI0R FOBLS AT H1(B AITZTinSS 
ABO HiaH AIRCRAFT SFBBD8 ABO SOW PRACTICABU SOIOTIONS. Aircraft Bnglnaerlng. 36. 
March, 60-4, April, 102-6. (19631. s

(•»

Tho papers discuss problasis assoelatsd with fuel spstaa capacltj, low prsssurs and 
tsapsraturs environment at altitude. Ice forasHon, wax formation, high tempemture 
fuel stability, and flammability hazards. Some mention Is Mde of kinetic heating 
of the fuel In the tanks.

k-ii

i
Ooodger, B. N., SP(1ITABBOOS-I(»1T10M DATA OF REROCAIBOm ABO AVIATIOI FIOIDS. 
Cranfleld, England. College of Aeronautics. Bote Bo. 68, Sept. 1967. 13 pp.

. *' -.1 *\

The standard A. S. T. N. SMthod has been used to determine comparative spontaneous- 
ignition characteristics of 89 hydrocarbons and aviation fluids. Reasonable correla­

tion Is found with results from more precise methods. Ignition temperature levels are
similar In the 
with alcohols, 
based aviation

case of paraffins, olefins, and naphthenes, but are slightly higher 
and much higher with aromatics. Ignition temperature of petroleum- 
fluids show a general reductlmi with Increase In specific gravity. mM

Ooodwln, T.C. and Blohols, O.D.. LDBRX(HUR8 AMD UBRICUTIOM. A MBPOHr BlBU<B«APgr. 
D.S. Defense Documentation Center. AD-336 7C7. June 1963. RBPO0 0IA68IF1BD 
OOKFUnriAL.

Mo Abetraot.
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OrosB, R.A. (Fairchild Engine and Alrplahd Corp.). KXFLGRATORT STODIBB (V CCMBUWIO« 
IX SUPERSCMIC FLOtf.  Z. PIAME DETOBATIOK WAVES.  II. OBUWB EBTGHATIOK MA"v58. 
U.S. Air Force, APOSR TN 59-587, Contract AP 49(638)-16, June 1969. 66 pp. (AD 216769) 

Methods for releasing chemical energy in supersonic flow were investigated. A study 
was made of (1) standing-stable detonation wav<*s, both strong and Chapman-Jouguet 
types, (2) standing-stable oblique detonation waves, (8) combination in a boundary 
layer on a flat plate immersed In a supersonic stream, (4) combustion behind a 
wedge-shaped flame holder in supersonic flow, and (6) thermal ignition properties of 
mixtures of hydrogen with air and methane with air. 

Cross, R. A. (Fairchild Engineering Division), RESEARCH 08 SUFERSOIIC COMBUSTION. 
ARS Journal, 2%,  63-^ (1959). 

A mixture of hydrogen and air has been passed through a small normal Wach reflected 
shock In the Nach 3 section of a steady flow supersonic combustion research tunnel 
under conditions which previous research indicated should cause thermal Ignition. 
Combustion did occur, resulting in a new, steady detonation wave pattern In the 
test section. The test conditions have been repeated numerous times resulting in the 
same shock to detonation wave transformation. Vomerous schlieren photographs, 
schlieren motion pictures and some eenterline probe data have been obtained. All in- 
formation to date strongly Indicates that this supersonic combustion wave is a strong 
detonation. It Is stable, steady, reproducible and obtainable over a wide fuel-air 
ratio as long as the Mach number of the approach flow Is greater than the Chapman- 
Jouguet Mach number for that fuel-air ratio. Schlieren data indicate that the chemical 
reactions are completed In less than l/U Inch, or less than 20 mlcrosec. 

Cross, R. A. (Univ. of California), A STUDY OF CGMBU8TZ0V IX SUPBRSOXIC FLOtf. Research, 
12, 381-9 (October/November 1969). 

This paper describes an exploratory experimental search to learn what phenomena are 
actually encountered when releasing chemical energy in supersonic flow. Steady, stable, 
standing plane and oblique detonations were produced for the first time in the laboratory. 
A new ignition hysteresis phenomenon which has important theoretical consequences was 
observed. Measured wave properties were compared with theoretical predictions for 
hydrogen-air and methane-air detonations. 
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U.S. Air Force. AFOSR W *7-677f Contract 1» 49(6«8)-lf. Octetoor 2M1'  »«W (AD 186667). 

Th. «jor feature. Incorporated In a eupereonlc co-buetloo-ree^ch tunnel i^h«« 
detl^eJ to permit experlaental exploration of ch«dcal energy ^•MVilf^0nlC 

n«r2e .«ria.d.    The tunnel, which i. de.ifned for .teady-.tate «i*«*^ 
.o!!i!rat««Thoino«eneoue mixture of fuel end air to a teet .action at »»»«*«- «• 
Jhe i^il T^Zo^trj. «ul the te.t action ha. an «dal &"**J*~%QÜ. 
^ aTto 3%f IrSt ftagnarion temperature In the tunnel ™*J?*ifl~™ 
to Wio-F. and inlet .tagnatlon preaeure can be varied fro« ^^^\1^J^' 
Te.t area in the tunnel l. about 5 by 3 in.; the throat i. about 1 by 3 Inchea. 

to 

arc... R. A. ** Ohl-i«. ». (mrchU. B^ln. «. .1«^)^^ Of S^RSonc 
C0HBÜ8TION.    Journal of the Aerospace Sciences. 21, 517-21* 11222'• 

«f^^v    .table   olaln. and oblige detonation tfare. »ere created In a hUh-temperature. 

^r^t^trSiT«^ rSt.U «d c-p.^ .I«, oth« .«.«.. und th«,,. 

. 

B    A    .«^ ««h«n.   a   L     aMTIOÄltr MTOMTKÄ WAVES,    pp. 169-77 in:    lorth 
Ä^.ÄÄ~: ^StS^P f« Ajr—tlc.1 B.^r.h »d ».«l^nt, 
"ConbuBtlon and Propulsion".    Hew York. Perganon, 1961.    396 pp. 

Thi. paper co^i^a a eelectlre and critical reriew of the work, both ^«^"1 «* . 
«™rS2Sal^ aupereonic coslbu.tion. Particular emphasis ia placed upon work carried 
ST^^iSd SStJriith hydrogen-o^ygen .y.tem..    Twenty-eight references are 
giren. 
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Quln«t, N., HFJOTHCE OP KOBSiTm*  « IBB lOBlTIO« Of BJDROOARMB-AIR MUTORBS M 1DBWJBD 
PRBSSURB. La Recherche Atronautlque (Parli), no. 67, 48-52 (1958). (OA, JJJ, 117M1). 

Lw-pr«8iur« l«nltlon llndti %x%  4«t«p«ln«d on propono-»lP tnd torotlno-Hr «Ixturoi in 8 
typos of apparatus. Ono apparatus Is for static gas mlxturos, em for static liquid 
mixtures, and one for low-pressure flow systems, forty-seren additiTes are used. Most do 
not exhibit any marked promoting or Inhibiting effects, four do show a marked promoting 
effect. These four are HBt«. AKBHA).. AlBt,, and Al Ns«. Mixtures with these 4 additltes 
exhibit very short ignition delays and exceptional low-pressure ignition limits. 

I 

y,. 

Oureev, A. A. and Sabllna, Z. A., mUJATIOM OP THE HBAT STABILITY Of fOBL ÜMEBR 
DYNAMIC COHDITIOHS. Hovostl Heftyanol Tekhniki, Keftepererabotka, 1989. no. 8. 81-4. 
(CA 65, 5909h). 

A description Is given of a laboratory apparatus for the determination of the stsblllty 
of fuels at high temperatures, simulating the fuel system of a turbo-engine, «he 
criteria used for the evaluation were the time elapsed from the moment of heating of 
the fuel to the time at which a given temperature was reached, and until the moment of 
filter clogging and the quantity of tars formed and depo'slted lii the apparatus up to 
the filter element. Additional criteria are the change In the propertlee of the fuel 
after the experiment (quantity of tars, acidity, cc.) and the weight of the residue 
on the filter and its cosvosltlon. A descrltplon and flow-sheet of the apparatus and 
the procedure and some results of the experiments are given. 

Oureev, A. A., Sabllna, Z. A., Sllishchenskaya, H. N., Sobolev, Te. P., Llvshlts, 3. M. 
•nd Subbotin, A. P., HBW OHDAfclON IHHIBITOR POR PDBLS OOHTAIHIIKI UKSATOHATED HSDRO- 
CARBONS (USSR). Khlnlya 1 Tekhnologlya Topllv 1 Basel, 1962. no. 12, 55-9-  (C* £fi» 
5430f). 

Phenols from wood tar pyrolysls Inhibit oxidation and gum formation In kerosene during 
oxidation and storage. Addition of pyrolysate to fuels raises their acidity, but does 
not increase corroslveness or tendency to deposit or carbon residue formation. 







Hansford, R. C. Hytrt, 0. 0.. and toohwwn, A. M. (Sooongr-Vaouum), COKVlIiaiM Of AÄO- 
MATICS. ALKYL GROUP TRAMSfBR IM TIB PRIS1MCI Of SILICA-ALÖMIIA OATALYflTS. InduatrUl 
and Bnginaaring Chamlstry, 37, no. 7. 671-6 (1946). 

The converalon of alkylarooatlc h/dxooarbona over patroloum cracking oatalyata hat baan 
atudled. Xylena was convartad to toluana and triaafchylbenaanaa by dlaproportlonatlon 
of methyl groups. TrloMthylbansanaa war« convartad to toluana, xylana and polynathyl- 
bensenas, and methylnaphthalana was convartad to naphthalana and polyaathyinaphthalanas 
by tha aame mechanism. Diethylbenzene «as convartad to athylbanaana and ethylana, no 
trlethylbancanaa ware detected :.n tha products. In tha preaence of bansana. alkyl 
groups from alkylbansanea wore transferred to this hydrocarbon with tha foraatlon of 
higher yields of monoalkyloarxene than In tha dlaproportlonatlon reaction. Methyl 
groups were not, however, transferred fron methylnaphthalene to benzene. 

Kara, T., THE MBCHAHISN Of MUCISATB BOILDfO HEAT TRAHSfBR, 
and Ibss Transfer, £, no. 11, 959-69 (Igfö). 

International Journal of Beat 

8 
In nucleate boiling a bubble created at nucleatlon site on a heating surface grows, laavaa 
the surface and rises. The fluid motion Induced In the thermal boundary layer during this 
process la calculated and tha heat flux carried by this liquid motion to a nucleatlon 
alte Is obtained. Tha heat flux thua calculated la equal to that transferred fro« the 
heating surface to tha liquid by conduction and to tha latent heat carried away by the 
bubble per unit time, fron theae relations tha following formula la obtained, 
a« - ciUn-1'^1/» where A« la a temperature difference between tto teaperatura of heating 
surface and the saturation temperature, n la tha number of nuole&tlon sltea par unit area 
and q '.a average heat flux. This cloaely reaemblea In form tha following experimental 
formula which waa obtained through measurement by Mlshlkawat AOexp - CddftT^q1/'. Tha 
numerical values computed from theae two formulas are In fairly good agreement with each 
other. 

Hatch, V. 0., INVEOTIQATION Of VARIOUS MBIAL FRUTKCflVK COATIXOS CM THE OUM FORMATIOM AMD 
OXIDATION STABILITY OF QASOUMB. U. S. Amy, Aberdeen Proving Ground, CCL Report Mo. 28, 
June 1957. 36 pp. (AD 137784? PB 131738; CA»54, 11449f). 

The effect of coating matarlala on gasoline gum formation and oxidation stability of the 
gasoline waa investigated, as was tha corrosion protection to ateel afforded ty the coatings, 
forty-olx coatings. Including 5 conaarolal coatings, were evaluated for tha protection of 
ateel in tha preaence of gasoline and moisture at 160*f. for a maximum of 500 hours. SOBM 

butadlene-acrylonltrlla copolymars and phenolic resins were suggested for field testing. 

I 
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Hatoh«r. J. B.. KIOB-FLaX HBAT TRAXflflX AMD OQO TMfOBJXKM 09 Jf-I WWL NDnOB. J«t 
Propulsion laboratory (California Inatltut« of Toohneloor), Progroaa Itftrt t0-187( 
U. 8. Army, Oontraat IU-04-496-Ord 18, fobnury Igftg« M pp. 

In tho gonoral program of studios of hsat transfer to fluids at high hsat fluxos at this 
laboratory, data havo boon obtalnod on tho hsat transfsr to ths bydrooarbon^fuol «IXP- 
turo known as JP-3, which had tho formor spoolfloatlon AM-P-68 or tho prosont IIXI^f-5884. 
Tho data provide local hoat-transfor cooffIclonts for fluid flow Insldo a tubs orsr tho 
range of 8 to 80 ft/sso at prossuros of 50 to 800 psla for hsat fluxos up to 7 Btv/>4 
In. soc, as wall as tho Wi—i flux conditions In nucloato boiling. Ths fluid was 
found to deposit coke on tho hoat-transfor surface at a high rats. Sons general obserr*- 
tlons on the coking behavior are made, together with a detailed treatnent of coking 
rates and their application to the correction of heat-transfer data In order to give 
heat-transfer coefficients for clean-tube conditions. The heat-transfer behavior of JP-3 
In forced convection Is In good agreement with that which would be predicted fro* ths 
usual correlation equations. The complete lack of fundamental studies on ths nucleate 
boiling of multlconponent fluids of known properties makes any correlation of JP-3 be- 
havior in nucleate boiling of very limited significance. 

Hazzard, 0. P. (Defence Standards Laboratory, Australia), COWPMBOTIOM TO DISCUSSIOK AT 
SOCIETT OF AUTOMOTIVE ENOIHEERS, AUTOMOTIVE EHGIHEERINO COKCRBSS, EBTROIT KECHiaAM, 
JANUARY I4th-I8th, 1963, 18 January 1968. 8 pp. (AD 268176). 

Fuel samples taken using proper sterile techniques indicate the presence of fewer fungal 
types than have previously been thought to occur in aircraft fueling systems. Fungus 
may provide the environment necessary for subsequent bacterial development. Fuel tank 
corrosion has been brought under control through inspection, oleanout, and changes In 
sealant materials. Several references. 
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Hazzard, 0. P., and KUster, B. C, PUHOAL OROWTHS IN AVIATION FUEL STSTM8. PART 2. 
TEST METHODS. Australia. Defence Standards Laboratories, Report 252, December 1962. 
13 pp. (AD 298m). 

Test methods for obtaining samples from a fuel system, determining fungal growths In 
petroleum fractions, and evaluating the resistance of membranes or films to fungal 
penetration are presented. 
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Baarth, D.P,, BTMM, A. and la^nn   •     «THAT HIBI          

lo tbstraot. 

lo. 26,090, U.S. Air 
OZAMZfXID 

S 

»..t». H. ,. mm. mm. B«« . Hna««. OüB«. «, lamml, & „..,, „ tjm $ 

«•cribed kit a typical. HEP la ooaparad with JP^6 for tharml «tabllitTdJ^Tw 

iIMM in JppUc.t^ThJ^p.l.TlLi" :S«!0 JlAOttn4, "^ fMl' •~ia "» 

s 
'■■ 

SS£!Sfl.Jl!:: J**?1"011 • AOTOJIDATIOII  BY SüBSTITOPBD PHBIOLS. 
toflnaoPlnt Ch^Utry fünda^ntal«, 2, no.  4.  266-7 (JJg63). Industrial and 

.  « > ..liLI-'.'.ÜM. . 







(AD 117780). 0—"^ r« AtroMutlo«. m IMztl. Dto«b«r ^ja.  44 pp. f.l. 

• 

Buperlor to eurwnt J.t tmto a« hMt •ink« and ^ S^J^JSJ Jytoowbona ar« weh 
•ngln*«. ftm lw-«olacular-w«l«ht fu«i.T^ ^^     fnulr^ »ith cooltd-turbin« 
avalUbllity. mnd co.t.    TaS ^uSS* '!!a!^l!!*Pmeti,r# ^ ««^ to alreraft r*v, 
factor. «.• <il.ou.,od for tS. SSÜ^Jg1 "i"!' «"J l^-ta^oratura h^idling^' 
alrorafi c« b. hold botwoan r^1^^^'.^ ^1..^ Bh0rt tlS M 
with some fuels. orr "^ •hoim to bo » severo dlaadrantaca 

no. %. 05-17 (Sopte-bor I^ÖO) Dlvi«1<« of Petrol.« Che.Utry.    p^prmt« s# 

fuels «ay be required for very hlS-,*!* fMJS      J^ 2f that ^^ "^ volatile 
range will not neca.aarlly .Sfer^r^TÜ Ü*?        5 U "^ •h0,in that ■»•»■« 
their danslty Ulol     ThI i««,,^ I y—'-lMi «eight fuel, eren thou*» 
t-peratu™. Z^L tS ÜSS^^yf^^ """ ha^ to be h«Klled at iST* 
herein.    Th.'Wlatl^ly^o^^.*^i^*\^J^f1

1in; tU*t0V* W ***** 
off 1. a .erer. dlsadvLtage witTIom ^ir^l!   ^b!Kh0,ld b#t,~*n t**11** ■* «» 
hydrocarton. are readily ^11^0^1^^ ^ l,>MI"-1"*« -W 

s 

February 1959.    22 pp. ■•tlon»1 ^«»utlo. and Spaoe Ad^Lnletratlon. Mono l-«-59l. 

Oa. analyai. ha. been .tudled a. a nean. for uafc.n.1»^. «.»^ 
and ran-Jet cortmator..    Sa^le. H^JZ^SStS*. th« P^'o«aace of turbojet 
coobuator operating orer T%*£ o?^t^^i! ^/.PrOfMJtl0n-1,0d#1 ***** 
agreed wltL th.w *ter^d * b^! w^tS^J?   flenCl** ^^ ^ ***** 
outlet and at tvo upstre^atZio^rJ^^ ♦»»«»föouple..    Sa^le. taken at the 
efflouncle., and ^m^r^ri^diu^l^1^^'1' ******' 
combu.tor. permit eetlaate. to be «de of SL^!?,.!^J^Ü Ü" tVm ^ **x** 
the practical ooaömatlon S hJdrLrJSnf WiT ^J 2 *? ~^-l^tlng prooe.M. 1« 
are rate-llnitlng at low ^eSSn^nTi^iS*^ W f0ttnd tlmt ,cl~tl0 *•  |>UiitU, FToaaure. and phyeloal proce.M. are rate-oontroUlng at high 
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ttM for UroMutloi^ 

hlfh.r •ffleUnou« than the* J^^ZJ?^^:   f** •»»«,l«-ntAl eiÄbustaT«^ 

or high prfwr...        ^ ^ flMh-^k into th. T^orl«!^ ^^ ,t STSTÄti^, 

1 

n 

».«. Air ,.„.. ag „ ^a53wrsss.?^:rü ^»v^r- "• 
Als memorandum sumuric«« <-v.    « « 
tlon center on the radlatlo^t^0^^1^'1^"' "«" ^^lon Bff.et. Jhfoma- 
varlou. relation do^. „m afJect S.^?^1?0",^1'-    »• **** *> whleh 

dlatlon upon therwa «trtllity and ut*« «;KÜTL,      XUt bet,»«n «» effect« of in*. 
-el-.tablllty te.t. and the ^e^i^tl^L^,•^!,P0P•^tl•■•    lo-w'' ««th tLe ^r- 
PolT-erUatlon. and mmm^^S^^^SS^Z ÄTS that '"iMnj.Sl, 
dlatlon (as measured In a fuel eotoerl ^«.IT! ISS? ? •«■tt «tatlijty eansedbr IM»! 
Prelrradlated fuel, f r^m^Ji, mi^« ? dUm«*ar •'ter ^eral months ^.toL-T^ 
.tahlUty in the SÄTSfSSÄ S SÄ ^Ü ^ ^S^£ST 
tlon of prelrradlatlon and irradlatl^ ^^nf J?!,•b,6ne# * *«**••'    »• eo-btoa- 
äecrsase In the the«ai.stabm?y «J^off ^1^ ^ ;r0dU0' •lthap « SIS or 
•nd these changes usually cannot bT^Ji^J ^   "-«Pere«! with the original ratln« 
s^11^^ the end «•• ^ the^ct^e^ceV^' 0f ^-^^1«^. 
sure. M be u.ed m plttmlng g- ^StS^XmHfiSPSSS^ radUtl0n e^- 

no.  41.  198.200 (1963K      ^    ^^^ ******* ***„.„.    Br^lvTa^ ^ 

forced-conrectlon heat transfer to RF-i k.^-^^ 
la« condition« .1.11,, ^ tho^ J" .rJJ?'0^1* **• Iwestlgat^ und«, aaymnetric h-t- 

£   v2Ah;5£* 0-81S"ln- '«SnguS! ^.y^yt !J,0,rP ^^ •fiP to one in. wan thlckneaa.    m^n «i^t,^ '" —*»—< stainless stool tube of 0.010- 
9* of re.i.tanco hating occurSTL0^!^ SS?^£^ Ä -PPr-tl-ateS 
Juclng an asyuMtrle heat input to the M«??^! rtp "^ ««»««* tube nail, pro- 
toiM ft./.oo. ■^JSA; 2 JVi jdu /?LU r: cs^ •* II^ä ^^US 
22fS c«««lclent »a obs^ed fr« ^J^i'LJ?-, ^i   A reduction In hwtt 
*lent diameter was «»loy^ m dl^n^«^^^^0«41«««« If the u««i 4|^ 
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Hoff, H. J. (Polytechnic Institut« of Brooklyn), HZOH TMmilfinB JOnatB JM 
STRUCTURES. Applied Mechanics Reviews, 8, no. 11. 463-6 (1»66). 

A review of the problems of aerodynamic heating both for aircraft (air braathtag) and 
missiles on reentry Is presented. Primary emphasis Is on structural problems resnltlng 
from heating. 

Hoff. N. J.. ed. HZOH TBNRRATORB BffBCTS IN AIRCRAFT 3THU0T0RBS. Hew York. 
1958. 357 pp. (North Atlantic Treaty Organisation. AOARDograph Ho. 28). 

Sixteen papers are Included, dealing primarily with the structural ooauaqitteeas of 
high temperatures resulting from aerodynamic heating In supersonic flight. Both 
manned aircraft and rocket missiles are considered. The first two papers, an 
Introduction and a discussion of external sources of heat, describe the magnitude of 
aerodynamic heat effects. 

Holbeche, T. A. and Spe^ce. D. A. (Royal Aircraft Bstabllshment. U.K.). A THBORRICAL 
AHD BXPBRIMBHTAL HmtSTIOsTICSI OF TBNPBRATURB YARIATIOH BBHIHD ATTEHUATIHO SHOOK VAVH. 
Royal Society (London). Proceedings. A279. 111-28 (1964). 

Temperatures In the range 2000 to 2700*1 have been measured behind shook waves In 
nitrogen and oxygen, by means of the sodlum-llne-reversal technique, larly tests at low 
Initial pressures In nitrogen In which a significant time was required for moleovlar 
vlbrational equilibrium behind the shook front, shewed discrepancies of the enflsr of 
290*K between the equilibrium temperatures th»n Obtained and those Inferred fro#the ' 
measured speed of the shook. Those are «xplalned as being due to attenuation, as a result 
of which the particles at the head of the relaxation sons are raised to lower temporatures 
than those at the rear, which passed through the shook earlier In its flight. 
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Hollow, F. f. «nd 3torr«tt, J. R.. IfflOT Of CWraKÄU© SURfA« «OWniM <* 
BOOHDARY-LATKR TRAHSITIO» AMD HBAT TOAHSf» ÄT MAOH VONBAS Ot *'8 *"> J'0*    Jl' ■• 
national Aoronautloi and Spac« Ad«lnlstratlon, T» D-ZOJ5», AprU 126». W pp. 

■ 

A syBtamatlo liwaatlgatlon has baan oonduotad to datamlna tha affacts of various alaa 
spharas allnad in a row aguldlstant fro« tha laadlng ad«a on boantorf-lvjr t»«»**1« 
and haat transfar for a sharp-laadinf-adfa two-dl^nslonal flat plata. «ha raauita 
Indicata that both tha Raynold's maibar for natural transition and tha critical rou^- 
nass Raynolds m«bar incraasa with incraasing Nach m»bar (abova a »c';4

n«,"b;'«[ ^ 
npproxl»ataly 3.5 to »f.O). Calculations of tha haat-transfar distributions baaad on 
alnpla flat-plata theory are showi to giva a raasonably good pradiction of tha axpan- 
mental results. 

Hope, J.. 80PBRSOKC TRAR8P0HP PROPüLSIQi. Instltuta of tha A«*0»^**;^- 
8, 7 pp. (International Aerospace Abstracts, J, no. 4, 168, abstr. A 68-118W). 

Paper 68- 

I 
Discussion of anflna-araluatlon and coaponant-rasaaroh program aUsad at a choice af an 
engine type (and its davelopmnt) to Met the requlremnta of a «ipersanic JWW m 
(88T). The aircraft Is to carry a payload of 82.000 Xb over 8,800 nautical Bllea at a 
cruising speed of II - 8. The progress in engine design ensuing S*m UMM 1***** " 
noted in tex»s of covenant afficieniea, thrust-to-waight ratio, and turbina-anl»» 
tawerature. The 8«-englne cycle studies, conducted on tha basis of tha laprotad levels 
of coag>onent technology on 12 types of engine, show that the turbofan and turbejat 
engines perfcm best. 

Horrooks, J. E. and McLaughlin. I. (I«perial Collage). ""W*10";".^ ,. l,aÄ-. 
THERMAL CCSDOOTIVIIT Of UWIDB. Faraday Sooiety. Transactions, $£, 1T0»-If (JJSI' 

Tha imwrtant factor in controlling tha taaqparatura dapandanea of tha tharaal conductivity 
of a llouid is shown to be tha ooaffioiant of thansal azpanaion. Bipraaaions far tha 
temerature dapandanea of thaxml oaoduotivity are derived on tha haraooia oaclllator and 
rectangular cell potential nodals af tha liquid. It is found» thdt in tha llait otf 
high densities, tha sail «edel results agree with the atatistioal ttef !•• ^«J ?!J_ ^ 
based on a distribution function approach. A eoapariaan of tha relative seoaitivities of 
viscosity and thansal conductivity to ohangea in temperature and structure is 
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«••earoh undjr «i. contract i«. conducts on slngl« burntr tubos frc Q.tmnl tl««trle 
J-81 a.Ml J-aa turtojtt aircraft anglnaa tupplt^ntad by •tudla. of low t«Satwo 
•pray no««le porformnc. and loir to-poratur. flitting probl.«..    Tha d.lS^oITtff.cta 
of carbon and othar »atarlala foraad In tha full-.cala ^lt. prc^ad iJuSH rf TSHS 
fual. and oporatlng condition, with prlmry affort on d.po.ltiriwLnSr^Jn1dJSir 
ll^liS ««^«tlon officuncy and fla«, .tablllty with yarlo« SlTiidl.SS«   * 
ISll Ü ? ^^ ftJ •^■••P0 *•*•«*«"■ w. p.rforaod.   Tha carbon dipcltlS^atto«. 
obtalnad In a .Ingl. burwr tub. appMr.d to corrolat. with full .eala^gin. S^t. 
SfZJÜSf*^! 0TaitlonB lnfl'«nc«4 ^ «"•*• «f carbon d^dtlon In^TJoSStS;. th. d.po.ltlon tendency d.crw.lng a. th. output or th. lnl.t air twm^tur. W^      * 

Zolllllk ££*%*,** ftr0-tlC ^^ — ** «^ ^ raotTTaSHtS carbon 
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Horstmn, V. V. and Jackson. J. L. (Shell Oil). COIBDSrZOK GEUAOmiflEIOa 09 SPiCIAL 
HYDROCARBOM JBT FUELS. U. S. Air Force, ASD TDK 62-682. Contract AF 3S(6l6)-8069. 
J)ily 1962.  81 pp.  (AD 290395). 

A single combustor tram, a J-79 engine «as used to evaluate cortbustlon eTflciency. flaae 
radiation, fuel consuaption. and altitude relight characteristics of IS hydrocarbon 
fuels potentially useful in supersonic aircraft gas turbine engines. The relative co»- 
bustion efficiency was approocioately constant for all fuels at a given teat condition; 
but increased about 9J* as the caabustlon Intensity «as increased froa 82.000 to 
295.000 Btu/o« ft/ain. Combuator metal temperature «as directly proportional to the 
combined effect of heat conduction and convection and flams radiation. At a given teat 
condition, differences in fuel composition caused variations in liner temperature and 
flame total radiation which became greater as the combustion intensity increased. At 
high heat release rates, liner temperatures «ere reduced significantly with paraffinic 
type fuels. The liner temperatures correlated equally «ell «ith V/C ratio and with 
Luminometer Number. Base of relight at simulated altitude conditions increased with de- 
creasing ASTM lot  distillation temperature and with increasing paraffin content of the 
fuel. 
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Horstman, V. W. and Jackson. J. L.. FOIL BBOmRBMBNTS 0V FRB-TAPORlZna TYJB QAS TORBUB 
COMBUSTORS MATERIALS SECTION. Shell Oil Co.. Wood River Research Report lo. 1461. Ü. 8. 
Air Force, Contract AF 33(6l6)-76, July 1964. 40 pp. (AD 68268). 

Tests «ere performed in a Nsmba (pre-vaporizing) combuator to investigate the effect of 
fuel properties on carbon deporltlon, combustion efficiency and stability, and low 
perature starting. Fuela used «ere Kerosine. JP-3. JP-4. Aviation Oasoline. and a 
series of specially blended fuels, acme «1th synthetic gum added. 

Horstman, V. V., Jackson, J. L., Sorem. 8. 8., and Colt, R. A. (flhell Oil). 
COMBUSTION CHARACTERISTICS OF SPECIAL HYTROCARBON JBT FUELS. U.S. Air Force.HADD TR 60- 
860, Contract AF 33{6l6)-5ö22. November 1960. 187 pp. (AD 814620). 

The combustion performance of potential hydrocarbon fuels for supersonic aircraft Jet 
engines «as evaluated in a J-79 engine combuator. The combuator test conditions simu- 
lated full-scale engine operation at high altitudes and supersonic speeds. As the inlet 
air pressure decreaked, the combustion efficiency decreased. Differences in caabustlon 
efficiency «ere noted between 8 fuels at the various operating conditions. A comparison 
of the fuel flo« requirement for a constant burner temperature rise (thrust) at t«o test 
conditions Indicated lowest fuel flo« on a «eight basis for a paraffinic fuel and a 
production type JP-6 fuel; lowest fuel flow on a volume basis «as indicated for a naph- 
thenic fuel and iaopropylbicyolohexyl. At s more severe operating condition the iso- 
propylblcyclohjxyl indicated a low fuel flo« requirement on both a «eight and volume 
basis. The effect of fuel preheat on combustion efficiency «as negligible. Combustor 
liner temperatures «ere not affected appreciably by fuel differences. The carbon 
depoaits «ere very light for all fuela. The fuels «1th the higher ASTM initial and 100 
boiling points had higher ignition requirements at simulated altitude relight test 
conditions. 
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HoTBtman, V.V. and Sohruai. Kit.,  O.B. 1-16 JBT VROVULSKM BORMIR BflVS. Stell Oil 
Company, Wood River Resaaroh Laboratory, llaport 1866, U.S. Angr Contract V-38-OSS-ae* 
6813(14169), April 28, 1946. 24 pp. 

Test work on the contract vaa conducted on a single burner of a General Sleotrlo 1-16 
turbojet aircraft engine to study the perfornance of the unit under rarlous operating 
conditions. The deleterious effects of carbon and other aaterlals formed In the full- 
scale units during operation, prompted studies of various fuels and operating conditions; 
primary effort was placed on their effect on deposition tendency. In addition, some 
preliminary Investigations were made employing water injection, and some modifications 
were made in the apparatus to facilitate the studies. 
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Horstman, W.W. and Smlalek, J.J., QkS TURBIMB FDBL3. Shell Oil Company, Wood River 
Research Laboratory, Report 1386, Final Report, U.S. Air Fjroe Contract Af 88(086)-17444, 
February 8, 1982. 26 pp. 

M 

A Reichhelm Oasifler borrowed from the Wavy was used In a J-33 single burner tube for 
an investigation of the effects of prevaporlsed fuel on burner deposits, cosdrastlon 
efficiency and stability and ignition or starting. Various fuels used for the tests 
included a JP-3, JP-4 and a grade 118/146 aviation gasoline. Steam ejectors ware In- 
stalled to provide exhaust conditions at altitudes up to 60,000 ft. For starting teats 
at simulated arctic conditions, a means for cooling the burner Inlet air was provided. 
The use of prevaporlsed fuel produced less deposits in the J-33 burner tube liner than 
did the use of pressure atomised fuel when burning keroslne. The deposit forming ten- 
dency of JP-3 was higher than that of keroslne when using the gasifler. In the standard 
J-33 single burner tube with pressure atomised fuel, keroslne formed heavier deposits 
than did JP-3. The effect of fuel characteristics on general burner performance was not 
appreciable in the simulated normal operating range with the gasif ler. 

', 

Hosek, J., NEAT WILL BE THE DBVBLOPMBHT (V AIR TRAMS PORT ATIOH UHTIL 2000. 
Obsor, 1961. no. 10, 33^-5. 

■ 1 

Letecky 

The author speculates on the likely development of wingless aircraft. Aircraft will have 
a minimum of four lift engines and two propulsion engines. The propulsion engines will 
also be capable of producing lift and thus enable the aircraft to continue its flight or 
land should one or more of the lift engines fail. It can be presumed that the wingless 
aircraft will be more efficient aiid economical, and its maintenance less expensive than 
that of conventional aircraft. Aerodynamic heating, attaining a value of several thou- 
sand degrees Ifclvin at hypersonic speeds, will play an important part in the design of 
future aircraft. The aircraft will have to be protected against this heat by a suitable 
thermal insulation, artificial cooling, e.g., forced circulation of a coolant (the uae 
of fuel for this purpose is also possible), transpiration, ablation shields or by magnetic 
cooling. It will even be possible to bum fuel on the entire aircraft surface as a pro- 
tection against still higher temperatures of aerodynamic heating. As regards the power 
plants, piston and turboprop engines will be completely superseded by Jet and rocket 
engines. The turbojet and ramjet engines will eventually use nuclear energy. 
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Hostetier, K.B., UTUur, f.K.. an« NtU, C.W., AWAMCED HUf TBAISI» fUBDO* Bufhet 
Oround Systems, Pullerton, Oftllf., Seventh Quarterly Report, U.S. Air ferae Oantraot 
Af 33< 6.16)-7109, July 1962. 86 pp. 

The objective of the program Is to find, study and develop advanced heat transfer 
fluids to be circulated through electrical modules, controlling component tea^eratures 
within the temperature range for fluids of -66 to 660*f. 

K> 

Hostetler, H. V. and Powers, K. J. (Standard Oil, Ohio), BOOS, SORfACSAMTS, AMD W(S8. 
American Petroleum Institute. Fi>oceedings, 43, Section 111, 122-43 (Hgfiä). 

•4. 

Pistillate fuel contaminants such as water, rust, dirt, surfactants, and microorganisms 
can cause fuel handling problems for the petroleum supplier and serious operational 
problems for the consumer. This paper describes fuel filtration and water separation 
problems which are caused by surfactants. Problems of fuel filter plugging, coked 
burner nozsles, dirty diesel fuel injectors, aircraft fuel gage fouling, and tank corro- 
sion are associated with microbiological fuel contamination and are also diaouased. the 
examples cited Illustrate the seriousness of surfactant and mlordilal fuel 
contamination. Many operational problems can be minimised through the use of laproved 
housekeeping practices and fuel microbicldes. 87 references are given. 

6» 

Howard, P.O., HBAT TRAMSPBR 01 UHSWPT AMD 38* SHIR OTLDaaZOALUr 
IM IRMB fUOBT TO MUCH MOODt 4.11. U.S. Hational Aeronautics and 
TM D-2386, August 1964.    48 pp. 

«BDGB fZMS 
Administration, 

Beat transfer was investigated on the leading edge and along the midspan chord to a 
Reynolds number of 16.5 z 10° per foot, and a coaparison of ezperimsntal heating rates 
with theoretical heating rates is presented for both swept sad unswept fine* These 
results indicate that the flow on the unswept fin is laminar at the stagnation line 
but becosMS coepletely turbulent on the aft portion of the wedge seotlon. The flow on 
the swept fin is shown to be turbulent at the stagnation 11ns during the entire heating 
period. 
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Hudson. C. R., TICHIXCU. MOTl OR SPBClflcaLTIGR IIZL-9-S88M(0aAf^ 
Air fore«,WADC «87-121, lurch 1957;   6 pp.    (AD 118178). 

msmjf'i.pm.  R.R. 

The need for a fuel of higher thennel »tablllty than JP-4 for use In supersonlo air- 
craft Is discussed, and the specification requlreaents for JP-6 compared to JP-4 art 
presented. ATallablllty of cooponent petroleum distillate stocks for the production 
of JP-6. storage and handling needs, and estlasted properties (density, viscosity, heat 
of ccoibustlon, specific heat, distillation ourre, vapor pressure, aol «eight, character- 
Isatlon factor, heat of vaporisation and flash point) are Included. 
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Hughes Aircraft Coopany. OOHTROL JHOk RBQUZRBMERTS IRVB«I(1Ä»ICR VOR ORDOZATZOR OR 
POHL OR SUPBRSOHIC TRAHSPORT VEHICIBS. Phase I Report, VOIUIM I, BAG Report Ro. 63 R- 
0l9y9299t U.S. Air Force Contract AP 33 (657)-8822, JanuaiT 1963. (AD 333 881). RBPOHT 
CIASSIPIBD 00OICRRTIAL. 

This report Is issued for the purpose of docuasntlng the accosvllshMnts achieved during 
the Phase I period of Contract Re. AP 33(657)-8822, Project Ro. 9056, "Control Data 
Investigation for Optiaiaation of fuel on Supersonic Transport Tehicles." Zt oorers the 
period fron 1 June 1962 through 31 Deceaber 1962. Zn the contractual Statensnt of Work, 
the major work area in Phase I was defined as the creation of an IBR 7090 cosvuter 
program designed to allow a comprehensive study of optimum flight profiles. Phase ZZ, 
presently scheduled to run from 1 January 1963 through 1 mj 1963, will be devoted to a 
quantitative study of optimum fuel procedures and techniques. VOIUBM Z deals with the 
overall development and status of the fuel optimisation study. Volume ZZ contains 
considerable detail on the particulars of the IBR simulation program. The basic program 
for studying SST fuel consumption has been written and checked out. Rot only can optimum 
flights be run, but also flights under constraints of ATC, emergency conditions, and non- 
standard atmospheric conditions may be studied. Present SOT data available for 
quantitative Phase ZZ study are one fixed geometry canard-delta configuration supplied 
by NASA/Ames and one variable sweep configuration supplied by XASA/tangley. 

Kurd, CD. and Racon, A. R. (Northwestern University), PYROLXTIC fCRRATIQR Of ARBHBS. 
IV. PYR0LY5I8 Of ERIZBB, TttORRB AID RADIOACTIVB TOLUBHB. American Chemical Society. 
Journal, 84, 4524-6 (1962). 

Toluene-a-uc, on decasvosltion at 825*. gave rise to bensene, naphthalene, phenanthrene 
and other products. The bensene was S.^t ss radioactive as the original toluene. Show- 
ing that not all of it could have come by simple scission of the methyl group. The 
naphthalene was 17.60 as radioactive. Both the phenanthrene and anthracene wove nearly 
twice as radioactive as the starting toluene. Infrared analysis confirmed the fact 
that naphthalene was not a pyrolytlc product of bensene. 
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TICW BHVIROinraT. Induitrlal wcA BnÄlncvlng Chml.try. jJS. no. 10. 1904-8. (lÜitlL^ 

Th« effectiveness of several additive coapounds In roduelng the Ignition dola? tlm« of 
cetane and a secondary dlosel reference fual wer« tested. All of tho aMttlw Mar« 
5ÜT!?117 unatmbl* "»^i»!« "»lieh presumably deco«|>osed to gonerate radleals. HhUe UMM 
additives gave significant reductions In Malay tlaos Mhar presmt In ooooÄttratlonrrf «to 
order of 1 percent none appeared to significantly decrease the ainlan ignition teawratw 
of the reference fuel. **«.•«» «e^erawe 

Husa, H. V. and Runes. B. (Aaerlcan Oil Co.). EOV HiZARDOUS 
Oil and das Journal, ^l, no. 45, 180-2 (1888). 

ABB HQV MBIAL 80RMCI8T. 
. :■ >: 

Experiments showed that the tenperature of a tar« netal surface aust be faundrods of 
degrees above the accepted nlnlwa ignition temperature In order to ignita an uneon- 
fined flannable hydrocarbon-air nixture. Tests were performed in Urge beaters and 
in open-air tests where evaporation froa large pans of fuel provided the fuel vapor 

Huyghe, J. and Mondln, H.. HBAX TRAHSRR TO 
nor WITH HBAK VAPQRIZATIOII OP THE LIQUID * 
Report 2196, 1962. 82 pp. (CA^g, 148l7ii;. 

2A5-IJWID maram a   
OcBBlsslon Inergie Atosd«!« (franoe). 

An experlaenUl study was aade of heat transfer to a turbulent flow of 00b oarryln* 
.«p^jded drops of a eutectic sdxture of Dowth.» A.   The ratio oTtta S.^Srf 
iÄ «Lf ".^ l*±   ?I ^ tPan*f*P 0^"lclent increased 20 tl.es wheTcSpar«! 
at the same gas Roynolds nunber and 8 tine» «^n compared at the same totales.» raU 
Megliglble liquid evaporation took place and the in^Md heat JSIfer I. ^"iSJ^o 
favorable hydrodynamic conditions.    Little Increase In pressure S^eiL^J t2 
lncr# ssed heat transfer. ^^ «co^panoeo UM 
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Hyatt, A.  (DspartMnt of the JUrj), 
Aarospfto« InclnMr^ng ^7, no Of 

ü* *s-5o (mt) AflWIfHÄi«, 

Th«or,tlc«l coosKUmioiw of the effect« on ran« „a mi*** rf ^ 
energies of conbustlon fiMP unit IH-I «n KM   ^^ ■nB WF*««« of the of fu^« «1th 

Jot 
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JJ*le» *• • •d- üOEBW DBVELOWEITS n HEAT TRAiam. 493 pp. lor». Utmle, UM. 

* 

The book preoerts a collection of fourteen nanei» «. i»»»»    •»^ ^ ^ 
international l^at Trmitfer Con?LiSr^hJ^!^til!?2LHr ******' ***. 
forefront of Imt tr««fer reaeaJ^if JStHSS SSeS^f^ T^J? ?* 
Paper on «Wt »«nirf«. frou Che^cally R^torSoS^fii^   iiJS^Ü! 
on «Heat Transfer with Boiling". «*■""« «tw»   and tf. H. Boiisoiio«<s vorlev 

S 
Ö 

jSpor phase catalytic reactions Including deliTdro«enatlon and d^^^«—14    ** 
hydrocarbon, are dl.cuss^I.    Cstalysts^eT^JS^^^i^ffS7,0^"00 

onces of the original work are tabuUtod action« «ith it^^^..« 
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: States^

AZB TBUaumt. 14tb 
or OlaeouloM. til pt

Intonwtlonol Air Tranaport Asaoelatign, If WlIWi (S 
toehnieal CoaforwMio, Hentroal. April 17-11. U61. Tol X. 
and Yol XI, Working Papors.

Ttaa OTapoolua proeoodlnga oonslot of S4 working papors glran In toIum II and ttia dls- 
euBBlons of thoso papors glfon In toIub* X. Tba papors daal with aaar sabjoets assooix . 
atod with ths doslgn and oporatlon of suporsoolo air transports. Altboogb tho subjaet 
of fuols for the suporsonle transport was hat ono of aanp sabjoets traatod It was prdb- 
ably ono of tho aost contrororslal Itosa dlsetxssod during tho Spivoslun. In this dis­

cussion, topics brou^t up includodi aoeoptablllty of eurront fools, posslbllltlas of a 
slnglo fuol, thomal stabllltj, ph/sleal proportlos spoelfloatlons, tlaa/tesgiarataro 
history of tho fuol, cooling and Insulation, Tontlng, Inartlng and prossurlslng. boat 
sink ro<iulroBsnts, flro hasard, syston contasdnatlon. waporlsatlon bafora bomlag. and 
fuol storago In aircraft.

Xrrlng. J. P. and Ssith, J. ■. (Xorthwastoa thivars'.ty). XI A run LIT
HAOTXIO sTsm (moon tmonnt-oiaxxiB). a. x, ch. i. jounvi. 2* *». i. n-e (itti>

fbm offoct of cboMlcal roactlcn on boat transfar was Inrostlpatod analytically for tha 
dissociating systoa Wt04;=^tl0| In turbulent pipe flow. Tbs Haynolds. Colburn, and 
Dolsslor analogies ware adaptad to raaetlng systaaui to datamlns local raluas of h'/b, 
tha ratio of tho heat transfer coefficient for a reacting syston to that for tha sans 
systoa under froson nonroaetlng conditions. The coefficient h' was datomlnad by using 
offoctlTO thomal conductivities and heat capacities cosvosod of a froson and a reacting 
contribution. The equations for the effeetlTO pr<vertles, derived In this paper fro* boat 
transfar considerations, are In agraansnt with those developed fron tbamodynaales and 
statistical nsehanlcB. Tho effective properties vary significantly with teaperature. 
Bence, Delssler's analogy, which was originally davaloped to consider the radial variation 
of physical prcvertles across the pipe radius for an Inert system, would be expected to 
give the aost reliable results In this reacting systoa. Xn the range of variables studied 
It Is found that the heat transfer coefficient for a reacting systea say be as auch as 
eighteen tlaes that for a similar, froson system. The results from the analogies using 
constant physical properties yield aaxlaiai values of h'^ of about 9.

N*
Ol

Xsaallov, R.O., Korneev. I.X., et al. 
A mDsrocK rcm conbrcxal cmhrt.
left 1 Oas, 1. no. 7 , 49-54 (19M).

BXOH TBfPBRAnm or ucnoxi ...
Ixvestlya Yyssh^kti Ochetaykh Zavedenll,

N>

TtM reforming of stralgbt-run Ugroln at 9-11 ata Inlet pressure In a pilot tube 
reactor gave ths highest total yield (9.S)() of etbylens, propylms. and butylene at 
68S*C outlet teaperature and 10 sec residence time. Tbs saas conditions were cvtlaal 
for producing the asxiaaa aaount each of ettaylene and propylene, and for the optlsua 
yield (SQ)() 74.6 octane noaber gasoline. The butylene yield was optlMia at 610*C, and 
the total gas yield was 13-97](, increasing with outlet tesverature (60S*-62S*C), 
ooapared with 6-1% obtained by conventional themocracklng of a resl^kwa-solar oil 
blend. The poor stability of the gasoline produced was laproved by addition of 0.1^ 
antioxidant (wood tar){ blending It with strain run- or natural gasoline la 
rece
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Ivanov. K. X. and VllTanslaQra. B. S.. OTJUil OP OZLIBB Oi VtSOma MmtXDk’ncm ftOOm ^ 
OP HnnOCAHBOSS. Trudy po BUjbII 1 Khlslehaskol TaMnolt^il. nudmo-Zsaledovatel’akli 
Instltut Xhlmll Sosudarstvennogo Bnlvarslteta Ija. B. I. Lcdiaetevalingo. 4, 629-34 Cigfel. 
fCA. 58. 4358).

Aniline (or tolnldlne), yf by uelgjit, added prior to ^ oxidation of paraffin oil aets 
as an inhibitor; added to the oil already subjeeted to the oxidation, it aets aa an 
accelerator. I^n>arently aniline foms a coapoamd vlnh the intermediate products of 
oxidation phase (which are absent prior to the oxidation) «td this ees^omid sots 
simllai-ly to the ROO radical. Its action is unaffected by the proMnee of p-hydroxy- 
dlphenylsaine but it is destroyed by 4.4'-diauinodlphenyl dlsulflte. fiM oxidation of 
Vaseline oil. initiated by Ife radicals, hydroperoxides, or peroxide radicals. Is 
inhibited by the audition of aniline, but It is accelerated by It If the oxldati<m 
initiators are radical.: obtained by ths Ctoeoa^osltim of cuaene hydropsroxlde 0.3f la 
the presence of Ca naphthe^in^te O.oijf by Might.

Ivanov, X. I. Kid YUjwiahaya, X. S.« (■ TflB 
OF BnSOCABBOHS WITH AlZXI. AID IBMEZSB BAfiZCAIS. 
IToeeedlngs. Chmlstry Section, m. 509-lS (1^8).

Aoedesor of Sciences (D. S. 8. B.),

Bsperlaratal results in whibe oil 
,-tagrdrcKydlpbenylanlne {aroop X),

Three classes of oxldatlcsi inhibitors are discussed, 
are presented for representative exaaples of tbaaet
4.4^dl«Binodli4ienyIdlBulflde (Qroiai IX). and 2,8-dl-tart-butyX-4-]wthyXiA)KioX {Xonol) 
(Oroup XIX). Oroups X and XXX Inhibitora are ahoan to be affective In tying miisgl 
radicals, idille Oroup XX lidilbltors are effective In destroying peroocy radicals and l^d 
peroxldss. Inhibitor aachanisimare jaresented for all Idiree groulw. The effect at 
and *B0| radleala In aoealaratlng oxidation rates la also ahamu

■

Jablonks. S.. MascmAl, T.. and Tanlevm, X.. FSXOLXSIS OP n-BE7TAn, n-OCTAB. AXD 
n-DOOIKIAXB XI A IBDLAfi BXACTOR. PrsasQral Chasdcsny. U. 254-6 (1962) (C. A.. 58. 
11199a. itgS).

(^)> n-C(Bi( (IX), n-C}sXii (XXX). and n-CijEts (XV) were irrolyxed In a 
qixarts tube B.9 an. In diax. at 756* aid at a contact tine of 1.3-17.2 sac. Inaction 
yields were recorded sep. for C^:(^ (V) and for all gaseous products (C84, CjBs.

C4Hj(, and V). 77m optima cwitact tine was 2.S-S.2 sec. In expts. usli^ the
2.7-sec. contact tlaw, the results ware as follows (hydrocarbon, over-all yield, and 
V yield given): 1, 88.7 , 36.6; XI, 59.8, 38.4; III. 56.9, M.S; IV. 54.4. S4.8lt.
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^&elc, Seim S., and Slneanls, I.S.. mO-SiHaBlR IH II OH fVO «■«»» OT MtWM^anp
AT A MAOH umutb CV A. 12. 5. S. latlcna Adalsai^ rn—attw f» A«raeaiitABS, 93t 4?W,
October 19S6.

Locaa raitoB of boat ti«nsfer ware obtalnod trim a com ^Xlnter and a paraboUe-nmed 
cylinder at a Mach nuaiber at 3. IS. Data were Obtained for Bayn^da nuad>ers <v to ISxlO* 
based on body length for heated and cooled surfaces. STte lauainar-bmt-taamfar ooeffl- 
elents obtained from the conloal partlm o£ the com cylinder agree cloeely with theery 
at all tenperatore levels when OOTreeted tat the traperature dlstrlbut&an.
Experimentally and analytically, there serns to be m significant effect of teapmrabare 
level on the heat-transfer coefficient, ^e laBlnar teta obtained from ^ parabolic- 
cylinder model agree closely with theory when the axial pressiire dlstrlbotloa Is oest- 
sldered and the data are corrected for the axial teopemtore distribution.

cco

7'-. :•

Aaebsen, B.O. and Sharp, J.Q.. CATOCR IBKaXTIOl ST mX-SCAIE Jmo QAS n'MWWTaw oaBS8> 
Ticm CHAIGSRS. Shell SRiomton Beseareh Centre. Beport Bo. B.K. try at
Supply Contract Bo. 6/Oma/6S3 7C U(b), SepteBd>er 1948. 17 pp.

•14 ■
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Carbon deposition experiments ware performed on three different oosflntotioa otasaftoa at 
the spray type. The work carried out Included investigatliaa into Idle effects on 
deposits of variations In running time, coohustlan chamber air pressure and fuel atom- 
Isation, and cana;>aratlve tests on a variety of fuels ooverli^ a wlte raaj^ of fmtures of 
practical Interest.

yacObs, y.B.. BBAT TRABSFSK ABC ECOIC VtOt. A BlST.TOgairHr (BT SSSaOC KEfOMT 
LTWatATTOE. V.S. Atos^.c Energy Coomlsslon, TXC-SSOS (Supplement 1), Jum ISMU

A total of 2519 annotated refcomnoes to the unclassified report literature Is presented. 
Subjects covered under beat transfer and fluid flow Include radlolnduced beating: 
boiling; boiler, evaporators, pnnp, and heat exchanger design: iydrodymalcs; coolants 
and their prt^iertles; thermal and flow Instrumentation; hlg^ tesperature materials: 
tt»mal pr<q>ertles of materials; and thermal Insulation. %d>Jects covered less 
completely Include thermodynamics; aerodyaamles; hig^ tesperature corrosion; corrosion 
specific to heat transfer systems; erosion; mass transfer; ochtosIoz: film formation and 
effects: coolant processing and radioactivity; radiation effects of heat transfer 
materials; and pertinent data of thermonuclear pi>ocesses. Subject, report number 
availability, and author Indexes am given.
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J«»s. a. V., fOIL YAfORIZMIOH XI ItOia-aAiai IUN-JK msaZXJU. lortb MmuFUma ATlatton 
Inc., Aaropb^Bles Laboratory, AL-1005, larch I960. 12 pp. (ATI 773641.

na-j<Tha fuaX Taporiiatlon problwi in lanc-ranfa na-Jat alaailaa «u tnvaatlaata4. Tba 
ganaral dlTfarantlal aquation of haat tranafar froa tha boundary layar to tha fuai uaa 
sat up, and alaplificatiana mra Incorporatad that parait Ita aolution. Tha tlaa of 
flight at which tha fual raaehas It# boiling point and than tha aaount of fual raporlaad 
can ba pradlotad for any particular caaa. Tha study Includas tha affacts of Insulation, 
sloshing, fual prassurlsatlon, Intamal gaoaatry, and flight path on fual vaporisation.
It Is concludad that tha fual vaporisation Incraaaaa rapidly for hlghar valoelty orulsls^ 
up to a aodarataly high suparsonlc Naoh nunbar, avan though cruising altltudaa ara 
ganarally hlghar and flight tlaas shortar. Bayond this laeh nusibar to a high suparsonle 
Mach nusibar, tha curva of fual vaporlsad vs lach naabrnr is vary flat. Karosana shows 
lowar vaporisation than AI-l-68.

Jenkins, 0. I. and Soruton, I. R., HWRIFICATIOI AM) BTIIUTIOI OP WRI 80UBU AITI> 
ICIIO ADDITI7IS II HmtOCARBOH miLS IT IIPRA-RID aPICTHIIITKt. Xnatituta Of Patrolaua. 
Journal, 4J, no. 4?4, 176-9

Tha BMthod studied oonalsts of aztraetlng tha watar-solubla additive fron 100 ■! of fual 
with 1 nl of water. Infra-rad analysis of tha aqueous sztraot gives Idantlfioatlon and 
quantity astlaata of tha additive. Analysis of a single sasipla takaa about 90 alnutas, 
but requires also oallbratlon ourvas which depend on fual. additive, and tanparatura of 
aztraotlon. Isopropanol and hezylana glycol In gasoline and oallosolva In karoslna 
ware used In tha nathod davalopnant. Tha aathod Is suitable for uaa with alcohols up 
to a 1% additive level, although It is prlaarlly Intended for addltlvaa used at O.ljll 
level.

g
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Jljl. L. M. and Clark. J. A.. BQBBU BOOISAIT lATBR AID TBOBRATOT HCPIUI KM 
COIVICTIQI BOlLna n OHAMBL plow. AsMrlean Soolaty of Nsohanloal teglnaars. Trans­

actions. Sanaa C. Journal of Haat Transfer. 60*8 (1964).

Tha Inoaptlon of bubblaa for foread eonvactlon flow over a heated plate la a prassurlsad 
channel and thalr oonsaquant autual Interaction to fom a "bubble boundary layar" was 
Investigated. Photographs and tanparatura prof11a naasuraaants ware obtained for foroad 
convection boiling of water at pressures of 800 to 1000 pals, valocltlaa of 1 to 6 
ft/sac, subooollng of S0-300*P. Izparln«ital data on tha bubble boundary-layar thlok- 
nasB ware correlated to within t20 percent by a single aquation covering tha range of 
variables Invaatlgatad.
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JohanMMn, V.H.,
man rnmuR i.40. 
1SS2. 28 pp.

nsonrs o> rm msSSu or ms
OrMt Britain, Aaronautleal RcsMrch

inAUT-sMaaou. am
Cnuiusll, AM 0>*8S98,

An •xlallp-BpMttrioal suparsonlo fullp-axpanteOl J«t of Alaaotor 0.75 In. was 
Inrastlgated t>y pitot- and statlo-tuba traTarsas In tha raglon fron tha azlt to 100 
dlamatara downstraan. Tha Invastlgatlon Is supplaasntarp to that raportad bp 
Johannasan. In tha Jet dlsoussad In this raport tha Initial Intamal dlsturbanoas 
wara waste, as ooaparad with thosa In tha Jet Inrastlgatad prarlously. Tha strueturas 
of tha nixing regions In tha Initial parts of tha two Jets showed substantial 
dlffaranoas. Further downstraan tha Jat with weak Intamal dlsturbanoas showed a Tory 
slow approaoh to salf-prasarvlng flow. This was olaar froai tha curras of the Jat 
width and of tha reciprocal of tha centreline walocltF plotted against distance froai 
tha exit approaching straight lines only slowly, but was particularly clearly Indicated 
by tha static-pressure distributions. Tha ratio of static pressure to dynanlc pressure 
showed no tendency to bacoaw constant on tha axis, aran at the last station of naasura- 
nent. It Is shown that If tha classical oarraotlona to tha readings of pitot and statlo 
tubas are adequate, tha errors In tha deduced structux*a of tha Jets Ignoring these 
corrections nay be wary oensldarabla.

Johannasan, R.H., TBB mzniO OT fRBB AHAILT-OTBIMCAL JV8 Of «CH 
Britain, Aeronautical Research Council, AM R/B-3291, 1982. 33 pp.

1.40.

Axlally-sysMtrloal, supersonic, fully-expanded Jets of dlaastar about 0.75 In. and 
of Naoh nusibar 1.40 Issuing Into an ataosphara at rest wara Inrastlgated by sohllarsn 
and shadow photography and by pressure trararslng. Tha daralopnant of tha Jets was 
found to depend orltioally on tha strength of tha shook wares In tha core of tha Jat 
at tha noBsla exit. With strong shock wares present tha Jat spread rary rapidly end 
was '/ary unsteady. Tha Jat did In sone casaa break up Into large addles of the saaa 
slsa as tha dlaaatar of tha Jat. Whan no disturbances wara present In tha core of 
tha Jat tha spreading was far nora gradual and tha Jat showed only slight unsteadiness. 
Tha turbulent nixing region of tha first part of the Jat with strong shook wares was 
inrastlgated In detail by pitot tubas. Tha first Inch was found to correspond to a 
two-dlnenslonal half-Jat. Tha reloclty profiles wara slallar and wall raprasantad by 
tha error Integral. Tha rata of spreading was only half tha ralua for low-spaad flow. 
By Integrations aoross the nixing raglon tha antralnswnt and tha loss of kinetlo 
energy wara datemlnad. These quantities wara found to agree wall with tha raluas 
astlnatad by assunlng an error-integral raloolty profile.

2
o

John. R. R. and Suanwrflald, N. (Princeton Onirarslty), KPfMT C9 TURBOUCRCB OB RAOIA- 
TIOR IRT03ITT FROM PROPAMB-AIR FLAMBS. Jat Propulsion. 169-75, 178-9 (1957).

Tha affect of turbulence on flans radiation Intensity was nassured. and considered 
relative to tha '.ntaracvlon of tha fual/alr nixing process and chanlcal reaction. 
Turbulence radu.ad the radiation Intensities of CO (4500 A), C, (5150 1) and CH 
(4300 1), as obaarrad with a standardised pfaotoHultlpller and suitable filters. CO wu 
noat affected.
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Jcdins. 1. B.. HcElbin, B. A. and Snlth. J. 0. (Monaanto Beaearob}, SntBttJ» «ABXUXT OF 
SCMS OROABIC COKPOOIDS. Jmimal of Chamloal. and Engineering Bata, 1» Mo. S, 271-81 
(1262).

An extenalve study of the thermal stability of various typos of organic compounds has ,, 
been made, to detei^ilne those types that should be most useful for the sythosls of stable'"* 
fluids. The data obtained are presented here, together with some correlations between 
thermal stability and chemical structure.

The methods are designated by V. 0. H. and B. The first or vapor phase method gives 
the temperatures a^t which deocnposltlaa can be detected by evolution cf gas. The other 
three methods employ the sample In the liquid or solid state. For them, the decompo­

sition point Is that temperature at which the compound decoeiposes at the rate of 1 mole 
It per hour.

r*

J<dmson, C. J., HOT FOEL FOR A HOT AIRCRAFT, 
no. 4. 300-1 (1963).

Materials Research mod Standards, ^

A brief description of the problems associated with the fuel requirements of the 
commercial 3ST Is given. Specifications for JP-4, JF-6, and an "advanced hydrocarbod 
refinery out" with a projected cost of 2l//gallon are summarised. 'A i-r
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J«^son,C.J.,SBFBRS(»lC TRAHSFORT FUELS AMB LQBRICAHTS. 
October 1962. 14 pp. (AB 290 511).

0. S. Air -FOree. ASB T» 62-161,

The Air Force has the responsibility for research and development of potential fuels and 
lubricants for Supersonic Transport. Thermal stability requlrMsnts of fuels are the 
most difficult to meet because of the severe operational limitations they m>ose on the 
fuel system. This report Is a discussion of the potential problems and tlMlr elimin­

ation. Contractual and In-house effort by the Air Force In studying the causes of ther­

mal Instability of fuels Is discussed. The responsibility of the Coordinating Research 
Council, Inc., In ccmductlng large scale Mach 3 simulator tests under Air Force contract 
Is Included. The prograu discussed will evaluate potential fuels and lubricants with 
varying capabilities and varying costs. This will allow the aircraft and engine design­

ers a degree of latitude In their design and the selection of ttm optimum fuels hardware 
combination.
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Johnson, 0. I., Fink, D. F., and Mlxon, A. 0. (Swll 0tl)p ■tlBZUff 09 
TURBINE F0BL8. Induttrlal uid Bngln«erlng Chsmlstry, 46, no. 10, 21M-7S (19*4). 

This review paper deals with varioua aepecti of fuel etabillty for eidsting and 
Jected Jet aircraft requireaant«. Storage stability, filterability. and high 
tui» stability are discussed. 

Johnson. 0. R. and Little. V. 3.. mUttSIOH 09 FOILS FOR OOMBROZiL TORBUB 
AIRCRAFT. Shell Oil Conpany, Aviation Department and Products Applloatlon 
P.A.D. Report lo. 3-64. October 1. 1963. 9 pp. 

The report discusses the fuel variables and those dasicn, operating and 
factors which are directly influenced by fuel charactariatics. 

Johnson. H. A. (university of California). HBAT TRARSFKR AID PRB330RB DROP FOR VISC008- 
TDRBOLBMT FLOW OF OIL-AIR MIXTURB3 IF A HORIZONTAL PIPE. American Society of Mechanical 
Snglneers. Transactions. 21. 1257-6U (1255.). 

Heat transfer and static pressure drop for two-phase, two-component flow of oil end air 
were measured for flow in a steam-heated horlsontal 15-ft length of 3A-lnoh extra 
heavy copper pipe. Tentative correlations are presented and used In a conparlson of 
oll-alr and water-air results for heat transfer and nonlsothermal pressure drop in the 
same teal', system. 
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Jenson. J. B., fOU. 88AUI nOXK n89FS Of SIKSU. mL 7 54-X9. 
TN S6-330. Bormlwr IMS. ft*- np. (AS 9T3A8).

B. 3. Air force. BKBS

nie use of 754-19, « bl^-tensity fuel. In e J-65 engine reeultoA In beevr eerben de- 
poBite in the eoebuetion ebeB9>er end eeTereljr daaeged priaexr air and fuel tubM orer a 
ten hour test period. The J-47 coffbustim aectlce- contained a verjr Hall afnint 
Ob^’b<»i deposits after a ten hour test period. Fewer gallmis of 754-19 were required for 
the sane anount of thrust than of JF-4 in the J47-(S-25 and J65-B-3 engines, 
as single can prevaporasing teimer tests and full scale preTapwising engine t 
shown that fuels of type 754-19 cause heavy carbon deposits and tube daaage, 1 
recoenended that no further oonsideratl«i be given to the adojttiMi of this typ 
a standard for the present engines of tiM Air Force.

J<9mston, K. K., Anderson, S. 1. (Southwest Bsgesrehh tKUMX 07 Limuoan OK WKSKm 
AMS THEtniAL SfABlLITT 3Wt 7BUS. O. S. Air Force, RR>-«» 63-4270, Contract A7 S3 
(657)-11246, January 1964. 30 pp. .«»

A selective review has been Hte of the technical literature on storage and timrmmX 
stability of Jet fuels. In order to provide background for a current experlamtal i»o- .r;: 
gram mi the effect of additives on JF-6 fuel deterioration. The llteratiu'e review ar^ 
also the experlaental prograa are directed prlnarlly toward Inforaation cti deterioration 
of thermal stability during normal storage. The subjects reviewed include thersaa 
stability test methods, storage stability and deterloratl<» of thermal stability, 
additives for Improvnent of thermal and storage stability of Jet fuels, and special 
storage problems.

Johnston, R. K. and Cuellar. 3. 3r. (Souttanst Mscaroh fiatitute). imOT OP 30!
FQBL ABOITXVB8 OR FXlOnABZLZTT AID KASBR 8B7ARm0> GBABA0TBia8TKS. B.S. Air Force. 
ASS TR 61-345, Contract A7 M(600)-39425, June 1961. 67 pp. (AS M4607J.

The effect of corrosion inhlbltoTB on filtration and water separation efaaraoteristios of 
J?-4 fuel was studied in a slngla-eleHnt filter-separator test facility, using five 
types of oosneroUl elHsnts and housings designed tc simulate full-soale flow oondi- 
ti<»iB. standard eoarse A/0 duat and water vtn the major oontaainants studied, with 
BOM work on iron oxides. Adverse effects of the corrosion inhibitors varied witely, 
and the element types differed in efficiency and modes of failure. The (OU3 water 
separometer, a benoh-soale apparatus, gave a general correlation with the single- 
element results. Interaotion of additives with fuel ooutituents caused difficulty in 
early work, but otherwise the separoHter repeatability was satisfactory. Several fuels 
in addition to the JP-4 were used in the separomter tests in an effort to find a 
suitable reference fluid.
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Johnaton, R.K. *nd Shamblln, J.K., HI(B RNnUtATORS FOBU RB8BAH0H AMD TEST MnOD 
nVXLOPmr. Souttnrast Raaaaroh Inatltuta, Raport lo. RS-309 (SopplaMAtary Raport to 
UADC TR 59-716 (X)). V.S. Air Poroa Contract AV 33(616)-6703. Pabruary 1960. 56 pp.

Tha davalopwnt of tharaal atabillty avaluatlcn aathoda and tbolr application to hlgh- 
tanparatura hydrocarbon fuola haa boon oontlnuad. Purthar uaa waa aada of tha OHO 
raaaarch fual cokar In ratine fuala at rarioua condltlona of tanparatura and tlaa. Tha 
critical affect of bulk fual haatlng on aubaaquant thanaal atabllity haa baan oonflnwd 
for a nuabar of fuala. A brlaf atudy of aathoda for ratine flltar plueelne Indloatad 
alenlfloant adrantaeaa for an "induotlm pariod* ratine. It waa ahown that gaa evolu­

tion In tha reaaaroh cokar la oauaad by fual oracldne. probably by an azldatlcn aachaa- 
laa. Studlaa wera contlnuad on tha uaa of aleotron nloroac<e>y for r.tlne the axtant 
of fual daterloratlon. and aaalquantltatlTa aathoda have baan davlaad for ooaparlaon of 
fuala. Tha aathod In ita praaant fora la uaaful In cataloelne naw fuala ualne only 
almite aaivla quantltlea.

£
Ot

Johnston, R. K. and Shakblln, J. B. (Southwaat Raaaarch inatltuta), JBT PDBL TBBRRAt 
STABILITT STUDIBS BT BLBOTROB NICROSCOPT. Aaarlcan Chealeal Society. Division of 
Patroleias Chaalstry. Preprints J, no. 4, c8l-91 (Septeaber I960).

Saall-scale techniques are needed to study theraal stability of hydrocarbon fuels of 
Halted availability. Vslne 3-al fuel aaaplea. techniques wera developed for praparlnc 
spaclaens and ratine by electron alorosoopy, coaparlne slae, type, and quantity of 
Insoluble partloes. Data are presented showlne that tha ratines are In general agree- 
aant with conventional fuel coker ratines and that the hydrocarbonsrevaluated ware aora 
stable than the petroleua-based fuels. The technique Is also well suited for studylne 
effects of variables and of fuel addltlvea, glvlne direct Inforaatlon on tha foraatlon 
of Insolubles that la not available frea other saall-scala test.

Cn
to

Johnston, R. K., and Shaablln, J. B. (Southwest Research Inatltuta). JBT POBL THBRMAD 
STABILITY STODIBS BY EIBCTROK MICROSCOPY. Institute or Patroleua. Journal, 47, no. 481, 
241-50 (1961).

A technique has baan developed for rating fual tharaal stability by electron alcrosoopa 
examination of tha particles foraad In fual saaplas after heating. Tha present 
technique permits the use of 3-al aaaplea. Thus, exparlaental aaterlala which are 
available only In research quantities aay be examined for possible utility as hlgh- 
tesveratura fuels. Saad.-quantltatlve methods have been davelopad for rating particle 
shape, slae, and frequency. Results for a given material are expressed in terms of a 
"break-point* teaperature, which has been shown to correlate with break-points datar- 
alnad In a larger flow-type apparatus, the CRC research fual cokar. Data are presented 
for various BTP and JP-4 type fuels This work was sponsored by the B.S. Air Poroa 
under Contract AP 33(616)-5702.
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J(dm8t(m, R.K., Shaablln, J.K., Heath«rford, W.D., Jr., Sebtwlter, K.H. and Cuellar, 
3.T., Jr., Qouttufeet Researob Institute), HKH-XBNHERATORB miiS RR«tBABf»ff tun 3x331
iffiTHOD mvsiatmm, vol. i - tbbrnrl stabujit, cmbosiioh ahd lOf-TBiiPKRAiaRB annxDKi.
0.3. Air Poroe, WADC TR 69-716(1), Contract AP 33(616)-6702, October 1989. 250 pp.

Hydrocarbon fuels of current Interest for hlgh-perforaance alroi*aft taSTe been used m 
the basis for the develoifflent of test aethods for theraal stabUlty, cosflmstlwx charac­

teristics, and low-tesperature properties. The program <m thermul stability Included 
Investigation of a hl^di temperature research fuel coher, which Is basically an extenslm 
of the current CPR fuel coker to a higher temperature range. A smaller-soale flow
apwatus known as the hot-tube fuel coker has been designed and built, and has been 
used to rate fuels on a different basis from that of the CRC fuel c<Aer. A 200-ml bomb
test has been develops as a useful screening test for fuel thermal stability. In 
addition, a 3-ml bomb test has been developed for research purposes, using i.e electron 
microscope to detect fuel deterloratlwi. The combustion studies, using a modified 
Phillips mlorobumer, included devel<qpeaent of suitable procedures for rating deposition 
characteristics.

Johnston, R.E. and Wisdom, W.F. (Southwest Research Institute). HKS TRWFgRA’TORB PtBLS 
ISSEARCH ARC TEST IBTHCH) ISVBLOnBNT, VOL. II- INSITECTIW TESTS. 1T.S. Air Poroe, HADC 
TR 59-716(11), Contract AP 33(616)-6702, October 1959. 66 pp.

Standardized tests used on current aircraft fuels have been examined critically In their 
application to a group of high-temperature hydrocarbm fuels of current Interest.
Several deficiencies are pointed out, putloularly In the tusts for low-temperature 
behavior and water-separating characteristics. Other tests needing modification or 
further study are those for distillation, arasatlos and olefins, and gum content.

Jonas, J. (Worthrop Aircraft), BPPBCT OP AmOOTHAMIC HBATIHO OH PHEL SVSTBIS. 
Transactions 320-8 (1953).

The Increasing importance of aerodynamic heating at elevated Mach number In relation to 
aircraft system design is Illustrated in this paper, which is a study of the effects of 
aerodynamic heating on aircraft fuel systmis. The fundamental physical behavior of fuel 
at elevated temperatures and relative effects on fuel system components are discussed. 
Differentiation Is made between steady-state and transient aerodynamic heating of the 
fuel. A broad correlation is established between airplane performancts and transient 
heating, and the general severity of the problem is established as a function of Nach 
number and fuel system parameters.
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Jonash, &.R, Wear, 3.D., and Cook. V.P., SFPEOT OV FtBL VKRXABISS 0> CARBGV VORMfflOV Z> 
TCRBOJET-ENOINE CONBCaPORS. C. S. Rational Adrlaory Coanlttee for Aeri»autics. Report 
1352, October 1957.

An Investigation of the effects of fuel properties and fuel additives on carbon deposi­

tion of JP-3 and JP-4 type fuels In turbojet-engine conbustors gave the following 
results: 1} At operating condltlcHUi simulating an engine with cae^iressor pressure ratio
of 4 at 20,000 ft. altitude and sero fll^t speed, carboi deposits and exhaust gas 
density comlated with SVl, smoke point and NACA K factor, but more closely with the 
latter two. 2) Single c<»d>ustor data at the prece<'lng condltlmi also correlate reason- 
ably well with limji.ted full-scale engine deposit data, 3) A number of fuel additives, 
Including organo-metalllcs, comaerclal additives, and oxygenated compounds significantly^ 
reduced carbon deposits, 4) Limited tests showed marked variations of effectiveness c€ 
additives with properties of the base fuel. ’’

Jones, 0. Zabetakls, M. 0., Richm<»id, J. K., Scott, 0. 3., and Fumo, A. L. (C.S. 
Bureau of Mines), RESEARCH OH THE PLAIWABILITY CHARACTERISTICS OP AIRCRAFT FDELS. C.S. 
Air Force, WADC TR 52-35, Contract AF 33( 038)-50-l293B, June 1952 . 92 pp. (AD 5805).

The results of limit of flaaaaabllity, llailt of Ignltlbillty, and Ignition temperature 
tests conducted on aircraft fuel vapor-alr mixtures are presented. Two aviation gaso­

lines grades 100/130 and 115/145, and two Jet fuels grades JP-1 and JP-3, were Investi­

gated. A limited amount of work was done on the Ignltlbillty of JP-1 mists and sprays, 
and on the Ignition tesperatures of aircraft hydraulic fluid AH-0-366. In addition, 
sections are Included on definitions and theory, and apparattis used for the Investiga­

tion is described. The bibliography contains nuawrous references on flasmiablllty 
limits, and combustion of sprays and mists.

Ol
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Jones, a. H., Zabetakls. N. 6., Scott, 0. S., and Fumo, A. L. (U.S. Bureau of Nines), 
RESEARCH OR FLAMMABILITT CHARACTERISTICS OF AIRCRAFT FCEL3. C.S. Air Force, WADO TR 
52-35, suppl, 1, Contract AF l8(600)-151, January 1954. 57 pp. (AD 27722).

Results are presented on limit of ignltlbillty, limit of flanablllty, and ipiltlon tra- 
perature tests on aircraft fuel vapor-air mixtures, with varlcus quantities «f added 
N and CO2. Two aviation gasolines (grades 100A30 and 115/145) and 3 Jet fuels (grades 
JP-1, JF-3, and JP-4) were used, nie mlnliaum energy required for ignition of various 
pajraff in hydrocarbon-air mixtures was very nearly constant at the sne temperature and 
pressure. The ccmtpositlon corresponding to the minimum l^ltlmi energy shifted toward 
the combustible-rich side „s the C to H ratio increased. The spark energy Mcessary to 
Ignite a flammable mixture was a fimctlon of mixture composition, temperature, pressure, 
and spark duration. The minimum spontaneous tuition temperature of a combustible in 
air at atmospheric pressure depended on the time of contact between the mixture and the 
heated body, nie region of self-propagation of flame in a spray at atmospheric trapera- 
ture and pressure depended on the fuel droplet size distribution and spray stream 
velocity. The minimum quantity of 0 required for f aM propagation throu{^ a quiescent 
vapor-air-Inert gas mixture depended on tempeirature, pressure. Inert gas, and on the 
oortustible for paraffin hydrocarbon members below propane.
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Aims. 0. *., Sabstalcls. K. 0., Scott, a. S.. aM Forao, k. 1. (O.S. Boram of mass). 
ISSBAHOB 0> rarrjJMkSnJTI CSARACTBUSXZCS m aircraft FOBIB. C.S. Air Fores.
TR 52-35. supiil. 2, Contract AF l8{600)-151, Au«ust 1954. 36 pp. (AD >J7525).

The ainljmas spontaneous Ignition teaperatures of Individual paraffin UpdrocaAnts and 
aixtures of these Increase with altitude under static conditions; at a fixed altitude, 
the spontaneous Ignltltws tsiqwratures of these fuels Increase with Increasing flew rate 
past a hot oblect; .Wie quantity of Inert mixture neeMd to prevent flue propai^- 
tl<m for a given ooabustlble v^r-alr cciqiosltlon varies linearly with the iMrt gas 
coaposltlon. At low pressure, the optlsua spaii: Ignition electrode gap width Is a 
function of mixture comp sitIon, velocity, temperature, pressure and apparatus. Igni­
tion of a camhustlble m.xture at low pressures nay be achieved Kira easily with a hot- 
body Ignitor, me lower concentration limits of flammability of the paraffin hydro­
carbons above butaM are nearly constant at atmosiAierlc and reduced pressure when 
expressed in terms of the fuel-air ratio (wel^t basis). The uw>«r limits Increase 
with Increasing molecular weight. Raoult's law and currently available llnlt-of-

data may be used to calculate the lower limits of flaamablllty of mix­
tures of paraffin hydrocarbons In air at atmospheric and reduced pressures.

Zones, 0. W., Zabetakls, R. 8., Scott, 0. 3., and Furao, A. L. (0.3. Bateau of RIms), 
RBSEARCa (W THB FLMKABUJTr CHAHACiaaiSTICS OF AIRCRAPT FOOS. O.S. Air Force, mA"*? 
TR 52-35, suppl. 3. Contract AF l8(600)-151, February 1955. 21 pp. (AO 6J284).

The results of limits of flaamablllty, limit of propagation and Ignition tmperature 
tests on aircraft fuel coiqionents In air are presented. One aircraft oil and a mariier 
of pure paraffin and aromatic hydrocarbwis were used In the InvestlgatloM. The mlnl- 
num sp<»itaneous Ignition tmperatures and critical co^pressl<m ratios of the aromatics 
may be correlated with molecular structure using a pameter that depends on the total 
number of carbons and their positions In tho molecule. Spark Ignition of both static 
and flowing combustible gas mixtures at low pressures occurs In two concentration 
regions separated by a region In which the flames are extinguished because of rapid 
oscillatory motion. Conditions are then changed sufficiently In the resultant mixture 
to produce uniform flame propagation upon passage of a sparic <wie to 15 mltmtes later. 
The mlniaium pressure at irtileh a particular coediustlble gas mixture will propagate 
fl8M decreases as the confining explosion choAier diameter Increases. However, due 
apparently to convection currwits. a reversal occurs for combustible-lean mixtures 
thus causing the mlnlasmi pressure at idilch a flame propagates to be lower for a 4-lnch 
tube than for a 6-Inch tube.

Just. T. and Wagner. H. 0. (Oiittlngen), IBSStmO VBR IRDCBCTIORS - IBO) HBAXnOHSaZlSR 
TON ENALLQAS OHD K(«X2RWASSBR STQBT > SAOERSTCFF - GBHlSCHn II TKrrmk'frT^ipanmJtimmf 
HMD STOSSHBLIBM. Forsetning auf dem Oebelte des Ingenleurwesen. OT, no. 2, 46-51 (1861).

In various detonation tubes research «j ^/Oi, hydrocarbon/0| mixtures, and in a Aock 
tube research <m hydrocarbon/alr mixtures was carried out. In the detonatlwi tube, in 
addition to the velocities of det<wiati<»s. InductlM tlMS reactiwi times and iMgth of 
the reaction som were determined. In shock tube Induction times were mrasured.
The article describes apparatus and imports some experlsmntal measurements.
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Kaechele, *. H. (Reaction Hotora Division, mjlt*ol). IRTSaTaanOB W SSBCXAl. RBilTX«* 
fflIPS a im BE» TRARSfBR PROIHITIM 0» AKZDROirS AMIOaraA VDOWIM H STAZKI2SS aSmt 
niBBS. a.s. Air Farce, Report RKD-I24-S1-A. Contract AF 83(600>-32248. n.fl., 15 ».
(AD 219300).

Apwanla-tlme Depeadeaee; Tests, to see If tbe llaltlt^ flux for hnt transfer feU 
substantially in periods unter one hewr, failed to reveal the strikiagly evident 
decreases which had been observed wh«i hydrog«i peroxide was tested In ttils ai^eratus. 
Mater tests; Ttwse tests were nade to obtain a United anmint of teta on mter, and 
no peculiarities of the apparatus were observed. Twlrler tests; ^ia lAiase was vaOmr^ 
taken to detenlne irtiether twlrler Inserts offered a practical sm«» for aerating 
rocket chud>ers at substantially greater heat flux values than are possible vflth o<a- 
ventlonal designs. It Is known that tangential-entry desists produce a striking bem- 
flt, but twisted metal rlbbwis were fouu* to offer little advantage for igu.ch

are pressure-drcp United, gitraswilc Investigation: These tests mre i—a* to see If
the Increased values of Uniting flux obtained by ultrasonic radiation In pot boiling 
coula be obtained In forced flow systMS. ?R»e tests were United ny Inherent signal- 
noise generation to the detectlwi of lar^ Increases in heat flux an^or large c.;-
oreases to wall tempera tunes. Within this debility, the 6«ta showed no substantial 
benefit from ultrasonic energy.

Kanbarov. TU. fl.. and Hekhtiev, S. D., HZ0B-3FEBD FUmasZS OF A 6AS0GBB FRACTIOM OK 
SBHICaiWaOXAL SCAB. Khlnlcheskaya Fronyshlennost, JJ^, no. 5. *6-8.

At ®40*C and 0.041 see contact tine, low octane gasoline containing 5.34 aromatics and 
0.0^ sulfur yielded 76.« gas. Including 34.24 by volume of ethylene and a total <rf 
46.^ unsaturated hydrocarbons. The liquid products ciwitained 20-254 aroKtlc hydro­

carbons. Only about 0.124 carbon, calculated on the feed material, was formed. Because 
of high linear gas velocities, nost of the carbon was entrained from the reactor ard 
collected In the trap. It nay bo expected that at 0.03-0.09 sec c<mtact time and an 
average gas velocity of U-33 n/sec practically all of the carbon will be entrained from 
the reactor in the fora of flraly divided particles. The Mq>eriaents ware condicted la 
an electrlcallr-tw-pted stainless steel reactor of 20 on dlaneter and 100 cm hei^t. A 
total of 22 runs were nade at various steam Injection and feed rates.

2

Kamenetskaya, 3. A., Psheahetskil. 3. Ta., and SlavlnskayA. ». A., TTB BffBCTS OP h«iw op 
HxraocARBoi iraarioB. in. ADT0i<arari<» op cxci^bxub whs oaoreni. Fisioheakw
Khlnil, 33. 271-5 (1959). (CA. M, 11959a).

The critical conditions for Ignition of cyclohexane with 0i alone or nixed with 4.4-13.
0* were studied. Og lowered the autolgnitlon tenperature and pressure near the lower 
Ignition limit and ellnlnated the autolgnitlon Induction period, in agreamnt with tbs 
Semenov heat Ignition theory. Og reduced the activation energy from 43 kcal. to 9 2 keel 
for nlxtures containing 13.34 0«.
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bBlTm, Y. and Jngold, K.O. (Bational Baaaarcb Couoail ot Ctaada}» 
MfftgMWIOB 09 fiBSULXa. 3ZX. CM'Al.YSIS BY MAMBH8. OOFHBt. SZ 
Canadian Journal of Cheiilstry, ^ 1027-4S. tl964>.

^a catalysis of tba autos5 latlan of tetralln toy the dacanoatas of wcanasa. eossw. 
nlcleel, and Iron has toaan axaalnad ovar a lar^ etmeantratloB xwnga at SO C. Bltdi all 
four natals tha oxidation rata a^oaehas a Halt at hlj^ catalyst coio«itratl(aa tout 
In aach case this Halt Is aaallar than tha .baoratloal M-riimM i«ta ta «riitet.inn of 
pura tatralln. Btafarar, upon dilution with an Inart solvant, such as chlordaanaena, or 
with tha aetal aeatatas, acatlc acid, Uia thaoratlcal rata Is attainad. Sia low
Halting ratas In i«ra tatralln ara awarantly dua to the low solutollltlas of tha cata­
lysts and are not dua to chain taralnatlon toy tha catalysts.

: O;

Ehrpov, V. ¥. and SokolUt, A. S.. SEUYItar BSmOt SKSYAraora XraTFIOS UE> lAHXBAR m> 
TosBOLrar Brarara velocitizs m ruuavrs aamocMaoas. Acadeay of sciences (c.s.s.s,). 
Proeaedlngs, ntyslcal CSiealstry Section. 158. 457-9 fl96l).

n>e authors ocaq^are the change of tha laminar and turbulent touxnlng rata of a sOxture of 
methane, propane, or butane with air, with the delay of salf-lgnltlon as a function cf 
mixture cixaposltlon. For this purpose, tl»y use a bonto of constant volume. Zn tha case 
''' . ‘^''ane, tha delay decmases at 700-750*0 in mixtures poor In methane. In the ease of
propane and butane, however. In mixtures rich In alkahe. 73»e authors state that for mix­
tures rich In allcana the rata of tuitoulent burning Is much Iwer In methane than In pro­
pane and butane, althcu^ the burning twsperature of methane Is higher than that of tha 
hl^ier alkanes. Por these reasons, it is assuised that there are certain kliwtlc dif­
ferences between methane and the higher alkanes which effect the above discrepancies. 
These kinetic differences are neither related to the stage of chain generation nor to the 
stage of chain branching. Therefore. It Is assurod that the differing characteristics ot

VI

self-l^iltlon of BMthane and C^- and Cj^ alkanes as a function of mixture ccmtposltlon are 
due to differences between these two alkane types In the stage of chain propagation.

Kasanskli, B. A.. Porogoehlnakly, A. Z.. Eoxengart, «. I., lyuter, A. T., and 
Nltrofuwv. H. 0., TUB OtBCT Of SfkCM flLOCOT OH TOI fIKKSSS 09 ABOWffmiZ« 09 
n-HEZMB OVBt AX ASnfZBA-OiBiAaA CATASYST. Kinetics and (^talysls (O.S.S.R.}, 2, 
241-6 (1261).

The arcmatlsatloa of n-hexmne over potasslum-prciBOted chroeila on ■imniM catalyst 
was studied at 610-560* and at different space velocities. The effects of experi­
mental conditions on the yields of benxene, unsaturated hydrocarbons, and cdee, 
and cn catalyst productivity were detenslned. The reason for the different charmcter 
of the relation between unsaturated hydrocarbon yield and contact time at different 
traperatures Is discussed.
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Kamlya. 7. and Zngold, K.Q. (national Raaaarob Counoil ot Owada), tOt Igilr-CMWCTWB) 
ADIQZUiAXZOM OF TXXRAUII. ZXZ. CAZAL7SZS BZ lUUUISSS. COFm. nOCBIt. AB> ZMI. 
Canadian Journal of Cheniatfy. 12« 1027-43, (1264).

The oatalysla of tba autoxldation of totralin by the deoanoatea of aaganase, copper, 
nickel, and Irwi has been exaalned over a large emoentratloa range at 60 C. With all 
four metals the oxidation rate approaches a' limit at high catalyst ccmoentratimis but 
in each case this limit is smaller than the theoretical maximum rate of oxidation of 
pure tetralin. Bowever, upon dilution with an inert solvent, such as chlorobenxene, or 
with the metal acetates, aoetlc acid, the theoretioal maxi aim rate is attained, She low 
limiting rates in pure tetralin are apparently due to the low solubilities of the cata­

lysts and are not due to chain termination by the catalysts.

Karpov. V. P. and Sokolik. A. 3., RSLA7I(» BBTHBR SF0ITAHE0C3 ICmiTZOir AK> LWIXAR AID • 
TURBUI.MIT BtIRKim 7BL0CITIBS OP PARAFFIN BZCROCMBOIIS. Academy of Sciences (O.S.S.R.). 
Proceedings, Physical (Siemlstry Seotlm. 138. 457-9 (1961).

The authors compare the change of the laminar and turbulent burning rate of a mixture of 
methane, propane, or butane with air, with the delay of self-ignition as a functlcwi of 
mixture composition. For this purpose, they use a bomb of constant voltmw. In the case 
of methane, the delay decreases at 700-750*C in mixtures poor in methane, in tl» case of 
propam and butane, however, in mixtures rich in alkahe. The authors state that for mix­

tures rich in alkane, the rate of turbulent burning is much lower in mthane than in pro­

pane and butane, althouipi the burning temperature of methane is hi^er than that of the 
higher alkanes. For these reasons, it is assused that there are certain kinetic dif­

ferences between isethane and the higher alkanes which effect the above discrepancies.
These kinetic differences are neither related to the stage of chain generation nor to the 
stage of chain branching. Therefore, it is assumed that the differing characteristics of

alkanes as a function of mixture composition are 
kane types in the stage of chain propagation.

self-ignition of methane and C^- and C|, 
due to differences between these two al

Kazanskil, B. A., Dorogochlnskly, 4. Z., Rosengart, I. I., Ijruter, A. V., and 
tUtrofanov. N. 0., THB EFFECT OF SPACE VELOCm 01 TEE mOCBSS OF ARONATIZATIOI OF 
n-HEXANE OVER AN AUnaKA-CHRONU CATALYST. Kinetics and Catalysis (O.S.S.R.), 2. 
241-6 (1961).

The aromatlsatlon of n-haxane over potassium-pr«soted chrosU.a aa alumina catalyst 
was studied at 610-660* and at different space velocities. The effects of experi­

mental conditions on the yields of benzene, unsaturated hydrocarbons, and coke, 
and on catalyst productivity were determined. The reason for the different character 
of the relation between unsaturated hydrocarbon yield and contact tisie at different 
temperatures Is discussed.
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IDuanakll, B. A., Sorogoohlnskly, A. Z., RosancKrt. I-. Ti-unklna, I. I., 
lOianataov*, I. Lyutar, A. and Mitrofanov, M. 0., IBB AROMATI?ATIOI 0» MXATURBa 
OV R-HEXABB WITH 2-NBmijnnAllB, WITH 3-WBTgrLFBBTAW (« WHB NAlUnOICLOFBMTtfB. 
Aoadoagr of Solanoas (D.'S.S.R, ).' Bullatln. Dlvlalm of Chaaloal Solaneaa, l^.U2Z8-9.

Whan Blzturea of n-baxana with 2<«athylpmtana, 3-aakh3rlBantane and aathyleyolopantam 
wara paaaad ovar ohroBla on alualna catalyst at 550*C. foar to flva tlaws tJ» ylald of 
bansone was obtained with tha SMthylpantanas ooaiparad to Mthyloyolopantana.

' V*

Kasanaldl, B. A. and Liborman, A. 
World PatrolauB Cmgraas (Fifth).

L., Cktkixnc MtHTTWOOBMATKai OF FARAIKnXC HBBBOCAHBaB 
Procaadlnga, (if), n>36 (1869).

Parafflr.8 wara convartad to hydrocarbons emtalning a flva-aaisbarad rlnc over a platlnlaad 
charcoal catalyst at 310*C. Bruichad-c)»ln hydrocarbons wara convartad Bora raadily 
straight chain ls<»wrs. Alkyl bansanas wara furthar eycllsad to indana and. BathyllndatMs.

Kasanskll, B. A., Rosangart, M. X., and Frelbarg, L. A., IFFBCI OF ASOB) FOTASH ARD 
PHOSPB(HtIO ACH> OR TK ABCMATIZIiro ACTIVm OF OHROMItBI OXXDB. AcadM^ Solanoas, 
(O.S.S.R.). Prooaadlngs. Chaalstry Saotlon, 134. 1183-5 (1960).

Addltlwis of potasslua or phosphoric acid to a purs ehroitluai oxlda catalyst supprassad 
tha dahy.troeycllsatlon of n-haptana to toluana but did not affact ttia rata of, dahydro- 
cyollsatlon of n-haptana to toluana (450* and 535*0} spaoa valoclty 
0.25)(w KgO, r.i4)(w H3FO4).

0.8 hr*^}
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Kasuiakll. B. A., lUNi«ncu>t. N. Z. and XuBMtaova, Z. f., «B BfflOT OV TIB ASDZnOI OV 
ALKALI BUmrS OM THB OATALRIC momtTZBS OV OBRONU-ALDNIIA OAXALaraM. Am4mv ot 
Sclanoas (U. S. Z. R.). BrooMdlnca. OhMlstx7 toetlon. 406-8 (^|S).

Tha afraot at tte addition of lltlilun* andlun, potaaalan. nkUlna, and aaalan on tka 
aotlTlty at ekronla-aZunlJoa oataljata with raapaot to tba dahardrocyollaatlon at a-k 
and tha daliydrocanatlcn of ejolobaxaaa waa atndlad at 680*C. Tba addition of llthlan bad 
practically no offact on tha ylaZd of aronatlca frcn haptana. Tba Introduction of aodlun 
Inoroaaad tha yiald of aronatlca by 68. Tba pronotlnc offaot of tha altell alananta waa 
Incraaaad furthar with potaaalun and raaohad a aaTiiin with rubldlun.

t

Kaaanalcll, B. A., Roaangart, N. I., and KuanataoTa, Z. P., TB BffBOT OP TM ABOXTZOB OP 
KIBME1IT3 OP THB SBCONl) «OOP OP THB PIRZOOIC 6T6TBM OB THB ACTZTITT OP CBOKU-ALHMZBA 
ARONATIZATIOB CATALT6TS. Acadaay of Sclancaa (U. S. 8. R.) Procaadlnga, Chanlatry 
Sactlon, 121. 660-71 (1080).

' ail 
isW

Tha alananta of tha aacond group of tha porlodlc ayatan wora found to hawa a 
pronotlng affact on tha aronatUatlon of cyclohajcana. Thla offaot Incraaaad with an In- 
OMaaa In atonic wolgfat frcn barylllun to barlua; tha ylald of banaana In tba pnaaanaa of 
tha oatalyat containing barium waa about 868 ealculatad on tha original oyclohaxana 
(068 of that thooratloally poaalbla). whloh azcaada by approalnataly 168 tha ylald of 
banaana In tha praaanoo of tha unproaMtod catalyat. Tha pronotlng affact of tba alananta 
of tha aacond group on tha dahydrocycllaatlon of n-haptana waa lasa than on tha arcnatl- 
aatlon of cyolohazana, and waa obaarvod only for tha alkallna aarth alananta. Tha addition 
of barylllum, nagnaalun. and alno had practically no affact on tha activity of tha 
oatalyat, and tha addition of cadnlun oTon daora .aad It aonawhat. Noroury waa not taatad.

t

: 'ft V ;

Kaarby, K. K.. CAXALRZC rnnKOOBBATZOB. n. 466-91 In: 
Tol. ZIZ*. Baw York, Ralnbold, 1988.

att, P. I.. a«.. "Catalyala,

Tha dahydroganatlon of parafflna (C|, C4), olaflna (C4) and alkyl aronatlca (othyl 
banaanaa) orar varloua catalyata la dlaouaaad. Known aotlwa oatalyata with rafaraneaa 
to tha original work ara glvan. Bffact of addltlvas on parfomanca of natal oalda 
catalyata la ahown. Bqulllbrlua curvaa of convaralon aa a function of tanparatura ara 
glvan. 127 rafaraneaa ara eltad.
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Ktenui, 3. 0. (Rolls-Royoe), SONS PROKOK ASSOCIMSD VZTB BI(a MICB 
BRSATBma POHERPUKTS. IntaravU, JJ, 346-47 (1968).

The article dlsoueees probable allitarT and elrlllan re<iulr«untB for hl||t apaed air­

craft during the 1960's and 1970's, and boms of tlM problMU anticipated In Meting 
these requirements. Civilian requlreMntu will be limited to Mach 3 during this pwiod 
while military aircraft capable of Nach 4 or higher dash, coupled with good transonic 
flexibility will be developed. The need for a military bomber or recMuialssance air­

craft capable of sustained speeds of Nach 4 or higher is not so certain. Because of 
the transonic requirements, engine development will be restricted to afterburning 
(augmented) turbojets even up to Mach 4.5.

Eennerly, 0. V. and Patterson, V. I,., Jr. (iMrican Cyanamid), XZaBTZC 0T8OIIS 09 flISd> 
I£UM AHTIQXIBARTS. Industrial and Engineering Chemistry, 4J, no. 10, 1917-24 (19961.

This article Is concerned with some problems encountered In the use of antioxidants In 
petroleum systems and discusses the classes of antioxidants and the Mchanlsm of Inhibi­

tor action. Experiments evaluating the effectiveness of Inhibitors were carried out 
using white mineral oil saturated with air. Inductlmi periods were estimatod from the 
oxygen absorbtlon data obtained from tests In which a thermostated and constantly aerated 
sample was sampled and analyzed at Intervals for peroxide c<mtent, and analysis of Inlet 
and outlet air streams analyzed for Oj content. The effects of initial peroxide o«ttent 
on inhibition by 2.2'-methylenebis (4-met)vyl-6-tert-butylphenol), and, of peroxide decosi- 
posltion additives were also explored.

Keusch, R. B. (Power Plant laboratory, W)IDC), EFFECT 09 SCPraSOHIC FLIOTT OK POWER- 
PLANT INSTALLATION STSTBie. American Society of Mechanical Engineers. Tiansactlons,
21, 721-6 (1955).

/■

This paper treats power-plant Installation-system problems either brought on or 
aggravated by supersonic fllfdit. These problems are In addition to those of the basic 
engine; their magnitude and possible effect on the aircraft mission are treated.
Among the power-plant Installation-system areas considered are fuel systems, lubrica­

tion systems, power trai.emission, engine placement, air-Induction systems, and cooling 
systems. Particular emphasis is placed on aerodynamic heating as It affects 
materials problems and the fuel system. Supersonic speed adds hea' *o the fuel system 
In such quantity that t)ie fuel systwa design Is particularly critical. Another report - 
Keusch, R B., SOME EFFECTS OF AERODYNAMIC HSATIW} ON AIRCRA7T FCEL SYSTEMS. D.S. Air 
Force, HADC TH WCLP-53-227, 3hly 1953. 8 pp. (AD 17721). - has much the same Information
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Eousoh, R.B. sow xmoTs o» Awoajmxio mktaa m kumiiK maa sraam. v.a. ASr
VJLDO T8 WCLP-53-227, July 196S. 8 pp, (AD 17721)

This rspopt prassnts tbs analysis of som of tha factors ocoaslonad by asrodyaaalo 
heating on fuel systraa. n» speed range oonslderod goes as hl|d> ikoh 6. Thf 
analysis Includes the Influence ef themal Insulation as proteotlon ter ttae fuel 
syatea.

^ -

#'S|SS'>

Khltrln, D. g., mSICS OP (KMOTOTIOH AMD BXPL03KW. 
Selentlflo Translatlona, 1962. {OTS 61-31205).

Jsrusalm,

n» book Is In the form of a test or refersnoe book In two parts. The first part 
(of greater Interest) treats the theoretical aspects of ohenloal kinetics as i^plloable 
to combustion processes, and Ignition, flane propagation, detonation and scsm practical 
aspects. ttworetical sections are by far the nost l^resslve. Tbs second part 
treats heterogenomis conbustlwt of liquids aiul solids.

'■i'/

s tm

Khrenov, 3. I., Balenkova, B. 3., and Treshchova, B. 0., COWACT-CATAtSTIC CBAKWS OP I, 
l-DXBTSniCyciiCHBXAHB ABD 1-ETHnt-l-yROmCVCI.CHSXAKB XB FRBSBKCB OP PIATZB3CZBD CARBOH. 
Moskovskll Onlversltet. Vestnlk, 12, 3erlya Nateaatlkl, Nekhankl, Astrononll, Plalkl 1 
Khlmll, no. 3, 191-8 (1967). (CA, 6209d).

The reaotlwM of l,l-dletbylcyelohe*ane (1) and 1-ethyl-l-propyleyol^uxane (U) in tbs 
presence of platinised carboi at SkC* rare studied. X yields PMt, C. E.«o-C.R,Bt , and

00o

IhMei XX yields HjPr, PhBt, o-«eC.H^Bt, a-c,,S,lle, FMie, and o-C.g^M^.
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KlrtUy, J.O. an« Uwli, A.( OAS TURBIMI OOMUSTIOH nODIBS—IIAIB «ABILITY USBBI MOM- 
HOMOOBNBOUS COMBUOTIOI OOMDITIOIIS IM A SMLLL-SOAXl VAPORIZED-fUlL BORHBR. StMll Thornton 
RoMarch Contr«, Roport No. N.47/49, U.K. Mlnlitry of Supply Oontrtet Mo. l/ton/UZ/ 
fC14(b). fobrxury 1960. 64pp. 

Tho tffoots of ohomloal proportloa of tho fool on float atablllty voro Invoatlgatod undor 
non-hoaogonooua oonbuatlon oondltlono, naaoly thoso dlaoouraglng ooaploto pronlxlng of 
fuol and air. Tho i'uoli tostod oovorod a wldo rango of ohoalcal struoturo and oxidation 
oharactorlatlot. and tho offoot of tho addition of oombuatlon proaotora and Inhlbltora 
was also Invostlgatod. 

S 
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Kltson, P. 0.. POTBNTIOIIBraiO DBTHRMIHATIOM OF MBRCAPTAM-SULPHDR IM AVIATIOK TÜHBIMB 
FUELS. Canada. National Aoronautloal Establishment. LR-113, September 1954. 10 pp. 
(AD 49526). -Ä- 

A potentlonotrlo method is desoribed for the estimation of meroaptan-sulphur In aviation 
turbine fuels. The fuel sample Is dissolved In a quantity of isopropanol to which an 
excess of silver nitrate solution has boon added. Tho aoroaptans are precipitated Ime- 
dlately as tne sliver moroaptldes thus eliminating the possibility uf oxidising tho mer- 
captans during the tltratlon. Jlhm  excess silver nitrate Is then titrated potentlometrl- 
cally with alcoholic potassium chloride using a-suitable reference electrode and a silver 
Indicating electrode for the detection of the end point. Determinations were carried out 
on a number of fuel samples as well as on synthetic samples of n-butyl mercaotan and 
thlophenol. The repeatability of the method was found to be 0.0001%  (wA) on determina- 
tions of mercaptan-sulphur In aviation fuels. The accuracy of the method was compared 
with A.S.T.M. Method D1219-t2T using synthetic samples of mercaptan-sulphur. The pro- 
posed method was found tobecmore accurate than the A.S.T.M. method and within 2%  of the 
amount of mercaptan-sulphur added. 

00 

Kittredge, 0. D. (Phillips Petroloua), THERMAL STABILITY OF HYDROCARBON FÜBLS. ü. S. »ir 
Force, ASD TR 61-238, Part II, Contract AF 33(6l6)-7941, July 1962. 126 pp. (AD 288 636). 

JP-6 typo fuels were shown to dotorlorato seriously in thermal stability performance 
following storage for 82 weeks or more at ambient temperatures. Storage under a sealed 
nitrogen atmosphere in tho absence of solids or water contamination showed little ability 
to offset such deterioration. There was evidence that large concentrations of certain 
phenol type antioxidanta might retard fuel deterioration in this respect as might tighter 
fuel composition limits on aromatic (and aromatic-olefln) hydrocarbons and possibly sul- 
fur content. Potential deleterious effects were shown by trace copper contamination in 
JP-6 fuels. Fuel sulfur contamination appeared to contribute to fuel thermal instability 
performance, but showed up adversely in storage performance only in the presence of an 
aromatic-olefln fuel constituent. Test fuels which deteriorated in performance during 
storage usually showed decreased ability to trananit UV light as well, though tho converse 
was not always true. A small acale thermal stability test procedure based on losses in UV 
light transmission following heating showed promising ability to differentiate thermal per- 
formance of JP-e and poorer grades of Jet fuel. Test results with special high-temperature- 
fuels blended for 800F-plus stability performance were less promising. 
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ELunktr, B. B.  and Iv«y. H. R.. AM ABALY8IS OF SURRSORZC ABROOHUMIC VKLma vtro 

An analytl« of the Ete.dy-state aerodynamic heating problem at high.supereonlc mommAm i. 
made for two-dl»an.lonal fUw with la^nar bound^ layar./ Tha a^SS^ h^S 
1. .hown to be reduced .ub.tantially by InJectlngVMlil .iounro? cJoSSTJhJS^J 
porous surface into the boundary layer. *ooj.an* wirou^» a 

1 

Khlght,  H.  S., Skei, T., Mlxon. A. C,  and Oroennlngs, 3.   (Shell Davalonm^nM 
CHROMATOORAPHIC DBTERMIHATIOM OF OOM IN PDBLS.    Ü.S    Al^fiSr äTäSS    P.    TT 
Contract AF l8(600).37. March 1^. 14 pp.  (AD 75819, TO lll~6i) 5    ^ **' ü* 

Additional data are discussed concerning the chromatogum method for the (totafin.Mon ** 
gum in fuels on the basis of the relation between gum^n?ent^d LnSh JfTb^ 
«one observed when the fuel is displaced over sili™gel wUh ^met^f napJtlaJeTa. 

Sei? ad^HvT " •1Uent-    ^ lndlC*tad th" *'**W naphJhSiri S JS*"6 " 
«^riL      S     y ain; ffpreclabl« "»^i o' •■ «nd that it deteriorates on 
^ ^;i., » "T SS^S PU^ifl9<, m wa8 use<1' th9 80n« **** observeJwUh high gum samples was shortened disproportionately. In addition, in order to avoid dlffusf 
gum zones,  it was necessary to reduce the pressure from 5 to 3 psi-  this «suited in 

aool^if Jo /r98/?1,0^ preci8lon wlth -«»ttt samples. We method also appears 
maS^ Üthn. ng/n80lUble •■•    The co^lation between the steam Jet SS oJro- 
matogum methods was poor for both soluble gum from gas oils aged at 100«C and Insolubir^ 
gums from gas oils boiling above approximately 275«c. insoluble 

i 
2 

The literature search uncovered about six thousand hydrocarbona of i«t!*!^     £ 
saturated polycyclics and the oleflns and aromaUc pJ^r. Jr« llllltL ^Ztll 

llllll't .BOillnf POlnt'  8PeClflC 8r,lVlty' ««"ing Point    JeatS c^bu.t^ Sf JlÜ 
iiSSL^agSTÜÜ!! "•• tabulat«d ^ere available for these hydrocSbons    «5 Jhl 
availability and source of data on thermal stability   heat tran.fr «r^™^ ! 
critical constants is given.    The list of fIf" canJidaJi f^«I oh!«« Ü ' S .a 

into* JSTlS^SSa? the llt0r'tUrC •^"   T'e c^Jit^u ^e'SinLT" 
21L2T2 f 0iP,,: vthlrty conPoundB whlöh are commercially feasible endlich haJ. 
highest heat of combustion per pound, five commeroiaiiv f««-<M-«Z-~     ,.-.-, 

a 

165 

V i^safi 



















HHMHMMHMMI 

. 

^ 

H^BHNBWHBHHMMHMHAMIM-MH 

Kuchta, J. M.. Cato, R, J., and Zabetakls, M. 0.. IGNITION CHARACTERISTICS Of FUELS AMD 
LUBRICANTS. U.S. Bureau of Nines, Quarterly Progress Report, U.S. Air Force, Contract 
DO 33(657 )-6?-376, 1 January to 31 March 1964, 7 pp. g 
Ignition date for n-hexane, n-octane, n-decane, JF-6, and MIL-L-7808 engine oil are 
presented. Autoignltlon, hot surface Ignition, and hot gas Ignition experiments were 
performed, and the effects of test apparatus sice, flow velocity, and mixture ratio 
were evaluated. 

Kuchta, J. M., Cato, R. J. and Zabetakls, M. 0., IGNITION CHARACTERISTICS OF FUELS AND 
LUBRICANTS. Ü. S. Bureau of Mines, Quarterly Progress Report, U. S. Air Force, Contract 
33(657)-63-376, 1 April to 30 June 1964, 10 pp. 

This report describes progress in a study of the ignition temperature characteristics of 
aircraft fuels and lubricants. Hot surface ignition, hot gas ignition and reaction rates 
are considered. In hot surface ignition work autoignition temperature experiments were 
conducted with n-hexane, n-octane, n-decane, JP-6, and MIL-L-7808 engine oil in order to 
determine the effects of the nature and position of the heated surface, the oxygen con- 
centration of the atraoßphere, the nature of the diluent gas, initial mixture temperature, 
and flow velocity of the mixture. In hot gas ignition work temperature profiles were 
obtained with a hot air Jet flowing into preheated air and into various combustible 
mixtures in order to determine the heat flux required to produce "cool" flame and "hot" 
flame Ignitions. Preliminary experiments on reaction rate are described. 

c 

Kuchta, J.M., Cato, R.J. and Zabetakls, M.G., IGNITION CHARACTERISTICS OF FUELS AND 
LUBRICANTS. U.S. Bureau of Mines, Quarterly Progress Report, U.S. Air Forca Contract 
DO 33(657) -63-376, 1 July to 30 September 1964.  17 pp. 

The work conducted is divided into three parts: (1) hot surface ignition, (2) hot gas 
ignition and (3) reaction rate studies. In the hot surface ignition work, autoignition 
temperature experiments «ere conducted with n-hexane, n-octane, n-decane, and JP-6 to 
determine the minimum diameter at which ignition may be obtained in a cylindrical Pyrex 
vessel containing air at atmospheric pressure. Similar determinations were made with 
benzene, toluene, cyclohexane and xylene. In the second pprt of the work, temperature, 
velocity and concentration profiles were obtained for a 1/2 inch diameter hot air Jet 
flowing into preheated air and into preheated combustible vapor-air mixtures. Data from 
such measurements are being used to calculate the heat flux requirements for the hot gas 
ignition of hydrocarbon type combustibles. In the rate studies, experiments were run 
with 5 percent n-octane vapor air mixtures in special Pyrex vessels under various 
temperature and pressure conditions. 
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Kuchta. J. M.. MffMtU. S., mtm,  H. E.. H«lagan. D. R.. and Zabatakl. N 0 

SKi^Jll;        '     ^ 59"663' ^^ ^ 33(616)-57-4. July J^. 33 pp. 

Data are presented on the flammabllliy and epontaneoui Ignition characterlatlo» ^ 

prop.rtle. of the», fu.l, are aleo presented  In »L?t^! - .       ^r I,h"lc'1 

.pont^ou. i^mon of fue! va^r^^r^ure.^ «SV"^n^inr^.p^.l 
veBBeli. which were heated either uriifornly or nonun^fnrmw ;;: ? f1 ^nd BPh«rical 
Mines Report of Investigations 5992 S)  nonun-formly-  (Similar to U.S. Bureau of 

§ 

Kuchta, J.M., Lambiris, S., and Zabet.akis, M.Q., PIAMMABILITY AND AUTOlowTTTnN nv 

sTtss^rsr"m Dm,,Io co,,i>iTioN3- ^^ - SJ ^ ^ 
Data are presented on the flammablllty and spontaneous ignition characteristics of 
^ rj/^rf 'rl8:    L1,nlt8 0f "^^Hty were det^mined in air at atioep^ric 
IZllZl TV    r'6' ^JP61,3^" ^^ e"enti*lly »tatic conditions.     Spontaneous 
ignition temperatu.es and corresponding Ignition delay times were determined uMer static 
and dynamic flow conditions.    In the static tests,  an oxidizing atmospher^of air was 
used at both reduced and elevated pressures.    The dynamic tests were conducted at elevated 
^:8

8!Uri
emPl0yl"g Varl0Uß nltro«en-air concentrrtlons.     Other physical properties of 

these fuels are also presented.     (Similar to {AD L36 661) WADC TR 59-663    1960  ) 

8 
t 

l^S^l^^Fl^'^^ ^r^pp^— =e^ 
rot^d at l\ 

COn8l3ted °f a thermostatic.   electrically'heated cLmber c^n ain^Tb^s 
minutes at l^'^ith loT^1 "^      In the neW aPP^^us.   determinations ^er H minutes at 176    with SO-ml samples gave sufficiently accurate results.    For aviation fuel« 
low concentrations of oxygen at altitudes above 10 km are taken into accost ' 
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Kydd, p. H. and Mullaney, a. J. (Oeneral Electric Research), SUPERSONIC COMBUSTION. 
Combustion and Flame, 5., 315-18 (1961). 

A device is described in which diffusion flames of acetylene, hydrogen and preheated 
Propane have been stabilize^ in a free Jet at Mach 2*7.  It consists of a hollow 
truncated cone through which flows a small part of the nigh velocity air stream in which 
it is submerged. The internal flow, which has been decelerated by a normal shock wave, 
1B mixed with hydrogen and ignited. The high temperature combustion products, expanding 
ttfrough a nozzle in the downstream part of the cone, are used to ignite the main fuel 
Jets surrounding this hot core.  Experiments with acetylene have demonstrated that the 
combustion is extremely rapid and takes place at constant static pressure. The combus- 
tion efficiency 9 in. downstream from the fuel injector is 91 percent, and the heat 
release rate 2*7 x 10ö B.t.u.A-ft'-atm . 

8 
8 

Laldler,   K. f., Sagert,  N. H.,  and Wojciechowski, B. W.   (University of Ottawa),   KINETICS 
AND MECHANISMS OP THE THERMAL DECOMPOSITION OP PROPANE.     I.     THE UNINHIBITED REACTION. 
Royal Society  (London).    Proceedings,  A270.  2^2-53  (1962). 

The uninhibited pyrolysis of propane was investigated from 530 to 670*0 and at pressures 
up to 600 mm.    In an unpacked vessel the reaction was of the first order at lower tem- 
peratures and higher presures.    A transition to 3/2 order at higher temperatures and 
lower pressures was observed.    The rates were somewhat reduced in a packed vessel,  and an 
apparent order of 1.25 was obtained.    The activation energy of the reaction in Its first- 
order region was 67.1 kcal and that of 3/2-order reaction was 54.5 kcal.    Added carbon 
dioxide had no effect on the rates either in the first-order cr  3/2-order region.    On the 
basis of this evidence,  and of theoretical arguments,   it is concluded that the reaction 
is largely homogeneous and occurs by a free-radical mechanism.    The initiation reaction is 
considered to be the dissociation of propane into a methyl radical and an ethyl radical, 
this reaction being in its second-order low-pressure region under the conditions of the 
experiments.    The termination reaction when the overall order is unity is concluded to be 
the recombination of a methyl and a propyl radical  in the presence of a third body.     In 
the    3/2-order region the termination reaction is believed to be the recombination of two 
methyl  radicals,  also in the third-order region. 

a 
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Laldler, K. J., Sagert, N. H., and Wojciechowski, B. W. (Uhlversity of Ottawa), KINETICS 
AND MECHANISMS OP THE THERMAL DECOMPOSITION OP PROPANE.  II.  THE REACTION INHIBITED BY 
NITRIC OXIDE. Royal Society (London).  Proceedings, A270. 25^-66 (1962). 

The kinetics of the pyrolysis of propane inhibited by nitric oxide were investigated 
from 640 to 560*0 and at partial pressures of propane from 25 to 550 mm Hg. The pressure 
time curves were found   S-shaped, and the induction period was lengthened considerably 
as the propane pressure was lowered. Complete Inhibition by nitric oxide was obtained 
with 10 to 12^ nitric oxide. The initial rates were found to be proportional to the 3/2 
power of the pressure over most of the temperature range, and to a slightly lower power 
at the highest temperatures. The orders of reaction corresponding to the inflexion point 
are close to unity at the highest temperatures, and Increase steadily as the temperature 
is lowered. The activation energy calculated from the inflexion rates in the first-order 
region was 69A  kcal/nole. The rates decreased with an Increase in the surface to volume 
ratio. The addition of a large excess of carbon dioxide had no effect on the fully 
inhibited rates. The results are shown to be consistent with a mechanism In which the 
initiation reaction involves the abstraction of a hydrogen atom from propane by nitric 
oxide, and in which the termination reaction is between HN0 and a propyl radical. 
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Little, Arthur D., Inc., METHODS OP REMOVIMO WATER PROM AVIATIOII P0EL8. Arthur D. Little, 
Inc., Report C-60347, Ü. ft. Navy, Contract NOas 66-986-d, December, ]l958.  85 pp. 
(AD 234986). 

Methods for removing free and dissolved HjO from JP-5 aviation fuels were critically 
evaluated. Coalescence and membrane separation was suitable for Installation In main 
fuel-supply liner. This method was demonstrated to effect essentially complete separation 
of free water from fuel with Interfaclal tensions well below 20 dy/cm. The most serious 
problem associated with phase separation Is accidental passage of HtO as a result of 
equipment failure or upset conditions. The techniques considered for dissolved H|0 re- 
moval Include:  (1) dry-gas stripping, (2) vacuvim-stripping, (3) direct-contact 
desiccation, (4) distillation, and (5) refrigeration and filtration. Method 3 has the 
advantage of being able to handle gross amounts of free HiO. Method 1 Is believed to be 
one of the best methods since It Is simple to control and Involves a minimum of addition- 
al shipboard equipment. On a small scale, the dry-gas requirement for batch stripping 
closely approximates the theoretical minimum amount. Basic engineering-design relation- 
ships were established for packed towers for stripping water from JP-6. Substantial H|0 
can be picked up again unless dried fuel Is protected fron humid air. 

a 

London, 3. A. f AIR FORCE PROGRAMS IN FUEL MICRGBIOLOOY. Ü. 8. Air Faro«, Aerospace Medi- 
cal Research Laboratories AMRL Memorandum »-24, January 1963. 13 pp. (AD 296878). 

A summary is presented of research programs connected with the 11 Air Force contracts 
awarded during 1962 for work connected with inhibition of micro-organism contamination of 
aviation fuels and lubricants. 
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Longwell, J. P. and Weiss, M. A. (Bsso), HIOH-TEMPERATÜRB REACTION RATES IM HTOROCARBON 
COMBUSTION. Johns Hopkins University. Applied Physics Laboratory. Bumblebee report 221, 
U. S. Navy Contract NOrd 9233, October 1954. 28 pp.  (AD 50821). 

In the design of high-output combustion chambers, maximum possible space heat release rates 
are desired. In order to minimize the volume and optimize design, it Is of considerable 
important to known the kinetics-limited rates of reaction of hydrocarbons in air at usual 
combustion temperatures. This study is an attempt to determine those rates experimentally. 
Combustion was carried out Inside three-inch and six-inch (inside diameter) insulated 
spherical reaciors. The reaction space was vigorously stirred by incoming Jets of homo- 
geneous composition and temperature throughout the reactor. Blowout data were obtained 
for equivalence ratios from 0A  to 2.0, pressures from one to one-eighth atmosphere 
absolute, and mass loadings from 0.6 to 10 gram-moles of air per second per liter of 
reaction volume. Average residence tl^ss varied from about 0.015 to 0.00035 second. 
Pitting the blowout data to the rate equations yielded an overall reaction order of 1.8 
and an activation energy of ^2,000 calories per mole. ThejmaxlM observed space heat 
release rate (near stolchlometrlc) was 3.0 x 10ö:BtuAr-ft -atm * 
and Isooctane were used as fuels. 
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Los Angeles Aircraft Industries Association, and U.S. Office of Maral Research, 
SYMPOSIUM PROCEEDINOS.  STRUOTJRAL OTMAMICS OF HIQH SPEED FLIOHT.  ACR-62. Vel. 2. April 
24-26, 1961.  (AD 325712).  REPORT CIASSIPIBD COMFIUDrTIAL. 

Titles of Papers presented were: 
Hypersonic flutter model results and comparison with piston theory predictions. 

v 
\ 
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Unusual flutter coupling In a high-speed missile. 
Recent studies of several inputs to missile dynamic problems. 
Analytical methods for the determination of aircraft response to nuclear blasts. 
The effects of aerodynamic heating on panel flutter. 
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Loslkov,  B. V.,   Puohkov,  N.  0.,   and Englln,  B.  A., MAIN ASPECTS OP PETROLEUM PRODUCT 
UTILIZATION; 2nd ed., Moscow,  Oostoptekhlzdat,  1^59.  566 pp. . 

In the first part of this work, which is a revision of the first edition, the authors 
discuss the various kinds of fuels used to run internal combustion engines with spark 
plug Ignition, dlesel engines, and Jet engines. The chemical composition of these fuels, 
their properties, stability. Ignition, combustion and behavior during various phases 
of operation are analyzed. The problem of reducing carbon deposition, scaling and 
gumming, as well as of the corrosion of various engine parts and mechanisms are also dis- 
cussed at length. The second part of this work is devoted to the use of lubricants, 
their properties, viscosity, oxidation resistance, etc. The authors discuss problems 
connected with the lubrication of interal combustion engines, transmission systems. Jet 
engines, turbojet engines, turboprop engines and compressors of different types. Addi- 
tives which improve the lubricating properties of oils, their oxidation resistance, and 
wear resistance are also discussed. 

I 

Loslkov, B. V., Rublnshteyn, I. A., and Sobolev, Ye. P.,  A METHOD OF STUDfüIO THE 
OXIDATION KINETICS AND THERMAL-OXIDATION STABILIW OF PETROLEUM PRODUCTS.  Khlmiya 1 
Tekhnologlya Topllv 1 Masel, i960, no. 7, ^7-52. 

An oxygen absorption test is described in which there Is provision for replacing 0- 
consumed during experiments. Pressure In the apparatus may be maintained constant 
Irrespective of changes in atmospheric pressure. 
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"» Mom Hi S'PLJHO^ ^^ f J-'-ff^f^"0" OT BOI^O BDRHODT AND 
nautlcB, TN 4382, September 1958.    si^p H*tlonal Adri.ory Co««ittw for Aero- 

P%£%^^ loc.t.d ah... of the t..t Mctlc«. 
in tubes.    The mlnimm reatrlctlon pr«.^e d^^! .•X?BrlJaentall3r ^^ «*«• noKln«      ' 
in nuuclmui. burnout he.t flux« varied "^y^°Lr!?:1!0d ^ »t.blli8a th. flow ^ r^mt 
incroaae In y.loclty from 0.5 to 40 ft A«      J1^6 "^ ^«« 5 to 100 lb/aq.  In. with « 
^eetrlctlon and the test rectlon reeSiH m * C0,nJr"»lbl« volu». located betw..n tS 
by a» much a. 80 p.rcent.    C^m.^Jo" of ?hf ^ta^11"7 ^ l0Werea th« ^noTfiux 
burnout regime. i:i0ns of the **i ^« Presented for low- and hlgh-qualU- 

. 

S 

ssrsü ss^TL-i^ÄiwrK.^g-a^i?'s- 
fr« .»«.ph.« to 2m pouml5 ST^r^'"■»•! t» 1» '"t P.r «COM: «^ 

dltlon. with . «.trlctl«, iM.t.« dtm.trL, ^!a,llr fl0" "" "»t«!™« rop bumourcoh. 
fluid pumm ohMb.r loc.t.d b.tv..n^! ^T? . ^he polnt ^ «^«ut.    * «W^JKI^ 

«mfdm.t«d,.n«hurLi^siw "^.r^hrii0't*'•r'""« wxu increase in the burnout heat flux. 
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lAicas, J. o. and Oolladav B T  «« »-WT—«-. 

OF A ROCOT MOTOR.  U.^^aUo^d^s^^tSTf Iri0ir ^ ^^FI« C00LIH0 October 1963. 30 pp.       "^ *avlsoI,3r CoMlttee for Aeronautics. TM D-1988. 

Data Indicate that the Hatch-Paoeli ««.«,,- **, 
rocjcet coobu8tlon chaiaberB ^S^S c^ctl^^at1? ^J^1- «F »>• u^d m 
able coolants and In conyergent knd tL^T^Il^Sf ** »^^tlT., noodocos^oM 
transfer coefficient is usedT Heactlv^^L^    v"1* n0"1*' M »» increased iiaU 
a required flow ic-ewhat hlg^r^^riTp* SJt^ T" at *** I>OMlble «P-nsTtf 
equivalent transport properties  Th« dT*. ««Predicted for a nonreactlng coolant with 
effect due to flame rJdl^lon and^ wro^lTLlS*"1*1' ^   ^-^jSa^ 
this effect m the correlatloA.     ^roxlMt* «»thod is presented for Inclusion* 

187 







Society. Division of Petroleum Chemietry. Preprintt, 3. no. 3. 166-83 (Auguet yg*). 

•Ph. .ff.ct of radiation doae (gamma-ray and electron), high aolubllity iron, and pera»ide 
^nten^ onlewifl "aMlity were i^e.tigated. The level at which «^^ "f^ 

by radiation are fir.t appreciable in the ^it^"l0Äl^PSc^iei oJlitfill. 
about 3 x 10'r. In the doae range of lOT to lO»r many of the P'0^"" °' J•*11

fU•1, 

are exponential functions of the logarithm of the dosage. Thermal stability was 

meas^in the Shell High-Temperature Stability Rig. Ina mixed f^S^TSeÜ^« 
more than half of the loss in thermal stability suffered by a group of three ^« "g 

attributed to dosage effecU. In the range of 10 to *£*^J^ ******' 
chemical and physical properties were comparatively Independent of this variable. 

Lusebrlnk  T. R. and Sorem. S. 3. (Shell Development Co.), A TRST FOR BVALUATIOH OF JET 
mL STmLITY T0^50-F. American Chemical Society. Division of Petrcleum Chemistry. 

Preprints 5.. no. 4, C93-100 (September 1^60). 

The high temperature stability of fuels for aviation »s turbinci and rockets ^ 
curren?ly evaluated in the CPR fuel coker. which is limited in temperature to a maximum 
o?Too4  A new heat exchanger design and ether modifications of the CFR ^ *<***' 
which makes it possible to operate the test at fuel and filter temperatures up to 950«P. 
^ Se^cribed. "only 125 ml of test fuel are required if a recycle f***^***^ 
instead of the usual once through procedure requiring 5 gallons of fuel. Stability test 
results obtained with this revised equipment, which is designated ^D fuel coker. »" 
compared with standard CPR fuel coker and BPPI research coker once-through tests for 
severaireference and experimental fuels. The SD fuel ccker is particularly useful for 
rtemUtiorcf the Intrinsic stability cf small quantities of pure hydrocarbons. 

I 

Itfubarskli. 0. D.. CATALYTIC DBKYDROOBHATION OP LOWBR PARAFPIHIC HTOROCARBONS. Uspekhi 

Khimli. 27, 316-52 (1958). (CA. 62, 10862h). 

A review with 118 references, covering the period through part of 1958. 
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Masson, D. J. and Oailey, C, Jr. (Rand Corporation), SimFACB PROTEOTIMI AMD COOUMG 
SYSTBIS FOR HIGH SPEED FLIOW. Aeronautical Englnetrlng Rovlav. 15, no. 11, 46-66 
(1966). 

A ganeral aunray of probleu Involved In high speed flight of either alaallea or alr- 
planeo as related to temperature and materials Is presented. Various surface pro- 
tection systems - thlok skin. Insulation. Internal cooling, and transpiration and 
mass-transfer cooling - are considered. Expendable coolants (e.g., water) are favored 
over fuel as a coolant so long as only the sensible heat of the liquid fuel Is 
available (I.e., engines are designed for liquid fuel). 

Hathauser, E. B. (HASA,langley Research Center), REJRAOTORr METALS fGR THEMIAL-PROTSOTKM 
SYSTEMS. Astronautics and Aeronautics, 2, no. 7, 66-9 (1964). 

Within the past decade, considerable effort has been directed at studies of refractory 
■etals with the objective of utilising them In high-temperature environments. Substantial 
progress has been made In understanding the behavior and use of the refractories: but many 
problems still remain, and to date relatively little use of these metals has been mOm 
In other than specialised applications, e. g. rocket-motor nozzles, furnace structures, 
and lamp filaments. This discussion concerns the statue of refractory-mstal sheet for 
thermal-protection systems, and draws attention to factors that have a major Influence 
on utilisation of refractorlea, such as availability, material properties, fabrication, 
and protective coatings. '     •*.««, 

S 
CO 

SSSS^J^i a«lPerln. H, I., VUshau. K. V. and Globus, R. L.. HXEROCARBOMS (V THE 
DIPHfflnMETHAHE SERIES AS mm-TEMPERATURE HEAT-TRAMSFBR «DIA. AMD THEIR PHYSICOCHEMICAL 
JJo^fS- JOUrnal ^ APPlled Chemistry (U. S. S. R.). 31, 866-61 (1968). (CA. 62. 17936 b). ^~ 

The physlcoohemlcal properties of dltolyl-dlayljl-, diciavl-, and tetralsoiu-opyldlpheixyl- 
asthane were determined. The properties given Include: density to 200»0. viscosity to 
150»C, vapor pressure to 160«>C, boUlng point to 5-atmor>pheres, freezing point, flash 
point, surface tension at rooa temperature, and thermal conductivity to 100ft. Chansea 
In propertlea resulting from prolonged boiling were also evaluated. The cabounds are 
not toxic, do not corrode Iron, and can be used as heat-transfer media In the liquid or 

SphJSlIIet Tha ,i08t 8tabl6 ^ dltol3rl,,,ethftne "^ the *••«* **hU  la tetralsopropyl- 
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McCl«llandf CO., BfiBCTS Of JIT FÖBL COBOTrnHMTS 01 CC1O03T0R SmUBILTFT. V. 8. M»T»1 
Air Snglnaerlng C«nt«r, Aeronautical Engine Laboratory, IABO-ABIr-1788, Magr 1968. 18 pp. 
(AD 404084) 

The poeslblllty of reducing jet engine oonbuetor liner teaperatures by controlling the fuel 
propertlee which cause excessive fISM radiation «as Investigated. A J79 ooBhustlon chamber 
was tested with twelve fuels at two Inlet teaperatures and three heat release rates. The 
results were similar to those for a J57 ccofeustor except for the effects of design variables. 
The data shtnred a relationship of flsas radiation and X5ner teaperatures with fuel lualno- 
meter number and hydrogen content. Poly cyclic aronstiU hydrocarbons were found to be aere 
severe than monocycllo. Liner teaperatures can be unproved by fuel selection but the effect 
of fuel properties Is limited and further iaproveaent oust be sought In coabustor design. 
Test fuels included JF-4, JP-5 (an ordinary JP-S, one that was arcaatic free, and blends 
with mono and polycycllc sroaatics), "JP-150", noraal heptane, iso-octane, toluene, and 
tetralln. 

■ \ 

McOough, C. B. end Houghton, 0. (University of Pittsburgh), CATALOTIC ACTIVITY Of THE 
LANTHANIDE OXIDES FOR THE DEHIDROOENATION Of CYCLOHEXAME.  Journal of Physical Chemistry, 
6§, 1887-91 (1961). 

A rising tempersture flow reactor was used to determine the activation energies, 
frequency factors and kinetics for the heterogeneous dehydrogenation of oydohexane over 
La,0|, Ce0|, Pr,0,, Hdg0» and Smg0,. The effect of crystal structure was evaluated by 
preparing the oxides in their different crystal forms (A, B or 0 structures) and the 
effect of a support was investigated by depositing the oxides on alumina. Within the 
error of experiment, no effect of the support, crystal structure, parsmagnetism or 
valence state could be detected, indicating perhaps that the catalytic activity of the 
lanthanide oxides is associated with outer electronic states. Compared to 0^0,, the 
lanthanlde oxides were less active and showed higher activation energies. 

t 
g 
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McGregor, J. M. (Thermoline Company, Inc.), MICROOROANISMS FAIL TO GROW IN PORAKE LINED 
JET FUEL STORACB TANKS. Materials Protection, 2, no. 6, 24-6 (1963). 

The paper presents field data showing ability of a furane resin coating to prevent 
bacterial growth in Jet fuels during storage. It gives results of laboratory tests 
conducted to correlate with 14 year field data on 60,000 Air force tanks. 

S 













Miller. D. R., Bvera. R. L.. and Skinner, «. B. (Monsanto MuMroh), IVFB0T8 0» TARZODS 
INHIBITORS OR HYDROORR-AIR FLAMR SPRBDS. Conbustlon uxA Pine, I,  137-42 (1963). 

O 

n» effects of small amounts of eighty compounds (gases and vaporised liquids) on the 
flame speed of the fastest-burning hydrogen-air flame ware measured. Those most effec- 
tive In reducing the flame-speed were hydrocarbons as a group, bromine-substituted hydro- 
carbons, several metallic chlorides, and iron curbonyl. Chlorine- and fluorine- 
substituted hydrocarbons «ere relatively ineffective. .Tie effects of mathane and 
ethylene on hydrogen-air flames were studied In detail as functions of hydrogen-air 
ratio, amount of additive up to four per cent, and preflame gas temperature. Both hydro- 
carbons reduced flame speeds moveeeffnctively in rich than in lean hydrogen-air mixtures. 
This work was sponsored by the U. 3. Air Police under Contract AP 33(6l6)-7757. 

8 

Miller, T. L. and Johnson. M. J. (University of Wisconsin). ORONTH Of YEKSTS OK  PARAFPIR 
HYDROCAHBOMS. American Chemical Society, Abstracts of Papers. 146th Meeting. September 
1963. pp. 16P-17P 

Toasts were isolated from soil on mineral salts-hydrocarbon madia. One isolate, resem- 
bling Candida intermedia, grew well on hexade cane-mineral salta medium. The optimum 
growth pH waa 8.6, where 6.9 g ammonia nitrogen was converted to cellular nitrogen for 
every 100 g hezadecane used. When grown on octadecane, the organism produced 94.8 g 
cells, containing 6.6 g cell nitrogen per 100 g octadecane used. The generation time 
was 6 hr. Growth rate and cell yield increased with length of carbon chain in experi- 
ments with the Cjj-Cn normal aliphatic hydrocarbons. One of the eulturea isolated was 
a stable mixed culture containing both Candida guilliermondii and Candida oarapsiloais. 
Weither organism grew well on hydrocarbons without the addition of growth factors, but 
the mixture grew well, giving a generation time of 6 hr and a cell yield of 7iX of the 
hexadecane used. This mixed culture apparently produces products other than cells and 
carbon dioxld*. 

8 
IO 
CO 

Minachevg Rh. M., Markov, M. A.# and Shchuklna, 0. K., THB ISH?DR0CYCLI2ATI» GP n-BBPTARR 
CVBR OXIMS OF IHR RARE-EARTH BIBMEHTS. Petroleum Chemistry USSR, i, no. 4, 614-16 (1962). 

The dehydrocycliaatioo of n-heptane was studied over WdgQi, Sa^O«, Qd-Ow, Hoid, Br,0i, 
and ¥,0. at temperatures of 630-560«C. It «ma observed that the overall caUlytlc aotlvlty 

' of the oxides investigated rises with an increase in the atomic weight of the mstal. 
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IM««»,   H   B     Mixon   k   0.. and Thorp«, R. »•  (Shull DeTelopwwt), 8CABXUS7 « J» 
US« iii.^S: iir f^c,    Wi^TR 63-63.  P«t 3. Contr.ot Af 33(6l6).a707. 
Ftbruaiy 1967. 141 PP-  (AD 118084). 

Small amount, of Chromatographie polar fractiooa raduced th. hl^-t«i|«ratura atiAülty 
oTaB^SS straight-run fraction; olefln and ol.fln-diol.fln fraction, w«. ln^. 
W.J.«Int. ww. Sf.ctlY. in prolonging filter plugging time jlthough th. «if rf 
dipo'u «cumulation on th« filtar was not change.    SUica g.1 twati-nthad a b«tf 1- 
STiffS?« high-t«p.ratur. porformanc. but la tr.at-.nt did not.    «» «• W«0«"- 
l££*!Z ShibSorTs again eff.ctiv. under mild condition, of aging,    ll.t.1 a^cti- 
vator is effective in preventing catalytic action by Cu-c<ntalning steels but is only 
pt^lally elective a^lnst Cu surfaces.    The final reault. of the 6.yr d.wrt storag. 
p^«ImL.e".cu.Bed briefly.    Chromatographie ..paraticn of catalytlcally crack.*. 
v!SZw«S*Z and stralght-run ga. oil. into type compon.nt. «»ow.d Mj«|^M« 
dloleflns   aromatic,  oleflnc. and re.ln fraction, which con.i.t l«g.ly of I base »and 
pi^oli   «"^Po^ible for'l'uitabllity and lack of antioxldant nxacptibllity und«. 
mild aging condition.,    übj.ctlonabl. ol.finic con.titu.nt. we not approciabl. in 
straight-run gas oila, thoy are more pr.val.nt in thermally cracked than in catalytl- 
cally cracked ga. oils. 

Minor. H. B.. Mixon. A. C. and Thorpe. R. l^Shell Development). 3TABIim C» JOT 
TOFffllNE PURLS.     PART IV.    THBRMAL AMD OXIDATItR STABILTPT.    U.S. Air force. MADC TR 68-68 
Part 4.  Contract AP 33(6l6)-2707. February 1967.   86 pp.   (AD 118086). 

Both thermally and catalytlcally cracked California gas oils differ fro. th. jJ^JJ* 
run orinoipally in unsaturated component..    Th. diffwwic. ar. r.fl.ct.d In th. gr.» er 
StSmS^tS ^ackod product..    Th. th.rmally crackad gas oil contain. gr.at.r 
gS^S ot reactive comJcn.nt. than th. catalytlcally erected oil; ol.flns * '«.fold, 
alkyl thiophon.. ar. about t.n-fold. and aromatic olafin. ar. markadly «rs»t.r.    Th. 
JhSLiit cractod «. oil 1. «uch le.s .tabl. than th. catalytlcally cracl»d ga. oil. 
J^tibilitrof^ot^ ar^ic. in crackad product, can b. inhibited w**n bl.nd.d with 
eSu^Jes Ü 10 volT"t even the relatively stable higher-boiling catalytlcally erack^ 
2ZSZ Ü fS .uaceptiblllty wh.n th.y ar* undilutad.    Th. poor additiv, roponw 
^Tt fu.ls appeared to be a cumulative effect of aromatlcs. aromatic olefln.. «MM* 
?h1op^5.  JS^olar hetero cempounds.    Phenol.. M base., pyrroles and «—"° 0i«"" 
In cSSlnaiion with mono- and diaromatics have a pronounced adver., .ff.ct on th. tl-rmal 
Sabmtrof^n «romatic-fr.. .traight-run solvant.    Prior aging of J.t fu.ls causa, a 
large decrease in thermal stability. 

Ol 

■  •■:i: 

Mitchell. J. J..  (T«aco Research Cwt«). «CHAMISM 0» THE DEHnHOCTCLmTl« Of n-HBm«. 
American ChMdcal Society.    Journal, 80, 6848-61 (1965)- 

The mechani».  M the litwatur. for the d.hycroeycll««tion of a-h.^"* ^^iTJoJ^ 
prldict^St the drtiydrocycli«ation of n.h.ptwi.-1-O»* would produc. **^ ****** J* 
?S C" iTth. »W «roup.    On. run. at condition, which gav. a product containing 66 
21. p«.^t tSuZ..^; 27 tlX of th. C14 in th. **** «thyl «JJ^ .*««£ at oon- 
StlcmTyisKiln« • Product containing 74 »ol. i*r cent tolu.n.. gav. 29 tl^ ^J^.J" i*1 

the^hn grow,    ^o po..lbl. ».chanl«. lading to thi. low vmlu. of «.thyl 0" eon- 
t.nt and a ta.t to distinguish b.tw.en them ar. proporod. 
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NolBBls, R. and Berenaon, P. J.( (V TBK EZntODHUaC TRÄKSUKXS H 
Aaerlcan Society of Mechanical Bnglneera. Tranaactlona. Serlea 0. Journal of Beat 
Transfer, 85, 221-9 (1968). 

The two hydrodynanlc transitions which take place In nucleate boiling off a horlsontal 
surface are described. The first, which Is goremed by continuity considerations, 
results In a change In the vapor renoval process froa an Intexalttent to a eontlnuoua 
one. The second which is a result of a Taylor-Helatoolts instability, deteralnea t^e 
■axlaun ("burnout11) heat flux. Equations are presented which predict with good accuracy 
the two transitions heat fluxes. 

8 
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Nolony, 0. V., NEW IIHIBirORS POR MOTOR PUBL. Bensole Producers Ltd. (London). 
Paper, 1957. no. 7. 12 pp. (CA, 54, 20173 i). 

Research 

Laboratory tests were aade to assess the effectlTeness of oxidation Inhibitors (2,4-dlastkvl- 
S-tert-butyl-phenolfP-butylaalnophenol, KfH'-dl-sec-tutyl-p-phenylenediasdne, 2^6-di-tert- 
butyl-p-cresol, and p-tert-butyl-catechol), and, for coonrenlenoe, cosvariaon with the 
effectlTeness of catechol and cresol was also aade. Their resistance to renoval by EfP or 
alkali was exaoined, and the results obtained were coapared with those obtained by Jones 
(CA. 47, 1370f). 

MomtohUoff, I. I.. Taback, E. D., and BusweU, R. P., KimiOS n EXDROGBDr-AIR PLQV 
SYSTEMS. I. CALCUIATIOK OP lOMlTIOH TEIATS POR HTPBRSOHIC RAMJETS, pp. 220-30 In: 
•Symposium (International) on Combustion, 9th, Cornell university, August 27 - September 
1, 1962." Hew York, Academic, 1963. 

An analytical method of estimating auto-ignition delay time baaed on dissociation and 
recombination rates of gases had been developed. In this analytical method, the one- 
dlmenslonal gas-dynamics equations are combined w5'> reaction-kinetics equations to 
formulate a set of simultaneous differential equations. These equations describe the 
behavior of a mixture of reacting gases flowing supersonlcally down a duct. A computer 
program has been evolved and used to solve these equations for the particular case of 
hydrogen-air mixtures. The Ignition delay periods Obtained through this program are in 
good agreement with the limited amount of experimental data available. 
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of   g»M0u.«»ct«t. noirtnj •»^•«J«0"^ STsteUTw^P"!«' condition», tbo 
cally. . noz.l. Injooto Mol Into tho "^J^,*™ ft^ui, «JJth ^.    In thl. 
cortSltlon «j .t«t »7 «tolgnltlon "^"JL^.^^WM. «M -4» for » »»tt« 
«„. . tho^lo^ --^^jy "rSTSTÄS*^.    Kontlon. -orltln, 
^äru^TttrrrtnS.4 g/ÄS-» .option« *«** 

 . „.T  «„OT n- CMflCAL HB4T L0ÄD8 AI BOI1ITO OP OROÜIC 

2,  252-8 (^.961). 

mt. of wrl-nt. tor th. ^»««^"^n rt^ ^«TiS.Ü'SS"« 
SoJh^ (7- l-M-5 .t.) «- «««1 prowl 2!«^^;   1?£Z£nf 1. «l«n In 

is shown. 
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M^\    »»trnwq »m Of THB AHT, 1968. A»trooautlc«, 8. 

no. 11. 60-1 U988). 
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£SS; "J' - ^ "-f?1"»' HAIWBILITY LIMITS AMD rum POUTS OP vmaum 

l^tioyip. btti^ th> bubW-polnt.. nwrnbllit, ll«it. and m.h point, of a futl 
h«vo .«on demonstrated mmerlcally for four hyürocarboo fuels ranging fro« aviation 
■pint to ga. oil.    Tho Man «olecular weight, of the fuel vapouri* STbliM.-Sint. 
^t ^ta0^^^/*::"1 n0"o^hlc -«««- of preeen^e^eSSd Äu!0^ point data are outlined with example..    Weak and rich fla«ablllty limit. iTelr erf th. 
four fuel, were calculated over a range of .tatlc preawrlT   The weaTliJ? c^rl 
repreeent. the condition, of the deed flaeh polnftelTani .ny^Jffe^ti^ ^ 
thl. curve a fla.h point pre..ure correction fictcr woo^l^d JoJ wch^J     toel 
lent agreement between theoretical and measured Ydiues «mTflZt i« .in ****' 

f 

UT^'tSorti'Afl^tf r J^S10".0' "^ ,ÜEL8- »^^ Butterworth., ^ iif pp. iNorth Atlantic Treaty Organl.atlon. AOARDograph Ko. 4).        "^^ 

Influence of varlou. factors on Ignition delay. MOitive. and the 

s 



Mullln«, B. P. and Pennar, S. S., BXPLOSI0B8, DRTOMATIOMS, FLUOUBIUTY AID IQUZTZO«. M«v 
York, Pergamon, 1959. (Hopth Atlantic Treaty Organlaatlon. AOARDOffraph lo. 81). 

Tha book treats, analytical, theoretical and experimtntal studies and results In the field 
of Its title. Works through August 1957 are adequately reviewed. Of particular Interest 
are the compilations of experimental results on flammahillty limits, and ignition delay 
in spontaneous Ignition. 

Muorn, J. F. (Bahcook and Vllcox), HEAT TRANSFER TO BOILINO WATSR F0RC8D THRODQH Al 
EIBCTRICALLY HEATED TOBE. pp. 103-9 In« U. S. Atomic Energy Comlsslon, "Ileaetor Heat 
Tranafer Information Meeting, 1964." U. S. ABC, BNL-2446, December 1966. 

The rate of heat transfer to steam-water mixtures during forced flow through a uniformly 
heated channel was studied and the effects of «uallty, heat flux, flow rate and preasure 
on this rate were determined. The work was limited to flow of water through a Uorlaontal 
round tube with the following approximate range of variables» mass velocity 70 to 280 lh/ 
sec-ft«, pressure 46 to 200 psia, heat flux 60,000 to 860,000 Btu/hr-ft«, fraction of flow 
evaporated 60* maximum. A correlation Is given which Is applicable in the range of 
qualities from 0 to 40*. The heat transfer coefficient Increases with Increasing quality 
up to a quality near 60*. After that It decreases rapidly toward a gas film coefficient 
which was reached near a quality of 70* for these tests. The apparatus and procedure used 
in the tests are described but no detailed data are given. 

«yers, D.D., SOME THBRKL ASPECTS GV HIQH-SFB8D AIRCRAFT KSK», lorth Amsrloan 
Aviation, Inc., Downey, Calif., Confidential Report. Report lo. AL-1646, Revised 
February 1963 - Revised April 1963. (AD 6804). REPORT CLASSIFIED OCHFIISITIAL. ' 

The advent of turaojets, rockets, and ramjets has introduced to the aircraft designer new 
speed regimes which have forced a redirection of thinking in the design of high-speed 
aircraft. Aerodynamic heating at high speeds is requiring the use of new amterlals, new 
cooling concepts, and new methods of construction. In addition, certain design conditions 
which In the past have had a small part to play In aircraft design have become of prlmry 
Importance in high-speed flight. This paper is Intended to examine the fundamentale of 
aerodynamic heating and to suggest sons of the problems being encountered In the design of 
high-speed aircraft. Examination of the problems Is made at N • 3.0 In most oaaes to 
exaggerate the effects to be faced by aircraft designers In the near future. 
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Iftboko. Z. 
GB8TACI8. 
DynamlcB11. 

M.,  OMSBT Of CGMBUSTZOK HB» A SOPIRSOIIIC OAfl FLOV 18 nnUDBD »T AI 
PP. 41-5 in:    Pr#d^dlt«l.v, A. 8.. •«., »»7,108 <tf fett fttotoac* »d QM 
Hew York, Ccnaultants Burtau, liiz. 

Wlthtnd wV*J«.\     J  *       Ü  ■   ^ *  ■h08k tUb0 •PP*'**««-     ObMI^atlOM «•»• Md« both 
wiw S^S^ obstruction, pro.ont     ignition UIBJ-tlm. In th. rw.. 4 to SoStc 
wtra obsorvod at to^oraturoo around 8001.    Tho exp.rlaent. and calouUtion. ahoir 
l^l nJlT*1^?? •r***1****** th- •*«><* ~v.. th. proc... of IgnlSJn u not 
only governod by tho te»poraturo oroat.d behind the .hock wave   but alaoby th, 

JlinJ L0fHm0ti0n„0f the m * ** r08lon behlnd th« ■«"•• Th««. «ly S^n the ga. 
SÜ n« L^^hOClWa:*/-alnB ln " 8tat# wlth a W* f"P^*tur; fo/a^rloToT^ 
iSte induction period of the mixture at the given temperature doo It 

Naganatsu. H. T, and Martin, B. D.. (General Blectrlc Ro.earoh Lab )    cmmmrtm imntinr 

wtXRu****** ^^ ™nL "^ a8OTI0"- 3^ SimlTZ™.^1- 

ito investigation na. made of the combu.tlon of .tolchlo^trlo mixture, of hydroaen and 
o^en with a varying pwcent of helium In the constant volume drlvS .wtlSTJJTa 
hypereonlc .hook tunnel.   The pre.eure wa. meaaured a. a funetlonTtJU fw a Liber of 
initial preaaure., mixture ratio., and multiple .parka for Ignltlo^.   T£ mSllTSü- 
.ure. obaervej were clow to that expected for nooth burnlngT wSi ^^0^.^ 
encountered, the ratio of the peak preaaure to the Inltlal^e^waT^t^ 

s 

M^n» l^r  ^i£-,S6"96 ln,    CHRMIS!rRY. TBCBH0L00Y AND CALCUIATIOH OF TBB PROCBSfl OP 
MOTOR TOBL 5YHTHB3IS.    Mo.cow, I.datel'.tvo Akademll Mauk SSSR. 1965.     (B S   Air »orca 
Tran., MCL-578AII; AD 257148). iSS2 

«!™J       f dl"^nt hydrocarbon typea preaent In fuel, are con.ld.rad. and rangea of 
property yaluea are given.    Some propartle. of oxldl.er. other than atmoipheriralr we 

rllrlTJ^lT^lZr combuatlon of barylllum-kmroaen. auapenalona with 
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latlonal Resaaroh Council, Pr«T«ntlan of Dotorlormtlon Contor, 
OROAMISMS AinCTIlO PBTHOIÄm A» PBTROMüll PHOOWJTS HOUOXXW 
RBDOCIM BACT1RIA.  August, 1961. 36 pp. (AD 266038). 

A list of references is presentod on (1) the chsrscteristic behavior of speciflo types 
of anaerobic, aerobic, pathogenic types of bacteria sntf fungi, (S) the effects of pro- 
ducing contaminant residue, deterioration, corrosion of pipelines, linings of fuel 
storage tanks, metals, and other container-type storage devices, and (8) the developaent 
of bacterial and fungal inhibitors such as bacterloides, fungicides, and other types of 
couutermeasures such as coatings and resistant additives. Many foreign reports of 
French, Oermsn, Italian and Russian origin are presented. 

! 

Nehrlng, D. and Dreyer, H.,  UlWAMDLONa VOM CYCLOHBZAH AN NICKBL AUP DOimfll nüLOBW. 
Zeitschrift fttr Anorganische und Allgemeine Chemie, BIS. 27-34 (1962). 

The dehydrogenation and destructive hydrogenatlon of cyclohexane occuring on doped Hi/Alt Oa- 
catalysts have been investigated. The doping components added to the weakly n-conducting 
A1|09 were ThOt (p-conductor) and TiOt (n-conductor). Measuring the electric conductivities 
and surface effects, the observed dependence of the relative dehydrogenation activity on 
the conpositlon of the oxide carrier could be eacplalned. 

8 

Nelson, P. L., Osterhout. D. P., Schwindeman, W. R. (Socony Mobil), BVALDATINO ABDITIVBS 
FOR DISTILLATE JOTLS - STABILITY TESTS. Industrial and Engineering Chemistry, 48, no. 10, 
1892-8 (1966). 

The proper evaluation of additives requires consideration of three major points: a full 
understanding of the phenomena occuring in the field; laboratory tests which truly reflect 
field performance (long term may be required to be realistic),.and a full knowledge of 
the possible hasards Involved, to avoid Imparting undesirable characteristics to the fuel. 
Evaluations of this type are best made by careful simulation of field conditions. Storage 
stability, sediment inhibition, and dispersancy are discussed, together with the benefi- 
cial and harmful effects of additives. 

Mi^i.m^mis^ 







A UM RBFORr BmiOraWHT.    U.S. D.f«n.. Doc«wUti<« CwUr, AD 4«o5/o«SS^S: 

■ Mi-     ■ 

I^" JÜ iSr*Phjr rtPr,s«lt» • co^»r«h«MlT« oortrage on tUmM,    All rtftrmo«« art 
^o. the IOC unolaMlfltd. unlimited oolleotlen.   Actual report datea apan fro« 
December i960 to Maj 1968.   Appr«l«ately 700 referencea arTcited.   tSteSTareaa «f 
fla». propagation and analysis, klnetica and ttoenodjiuaioa. flaM ▼elooity. and aeveral 
others are covered. ^^ -•»•*•* 

Michola.  D.D. and Rice, R.a.,C0IB0Sri(M AHD EXSMJOS FR0DO0TS 
U.S. Defense Documentation Center, AD 423 660, December 196^. A EDO RIPOIIT KBLXOORAraZ. 

This is the second of a aeriea of blbllographiea covering two broad subjects - flames 

K    ! Son^1!"68 ^ flaI,,• ^o^^l«»-.    The unclasaified. unlimited AD-4M Oli^ontaiM 
ilzi LS ^:^nc•,,• if844 53fi u ^^^ •»* unoiaaaiSirjiSiJ: 25 ;sss 
«S^Lf r•f•p•no••• «»• «^••n* bibliography covers coodmnaation tralla oStartlwT 
chamber gases, combustion depoaita. exhauat flames, and exhauat caaaa  Dates tfr!^. 

These are restricted to the EDO unciaaalfled, unlimited collection. 

§ 

I^iü^iJLJ:;/0"7"1 ***  «»OTIVIW W OATALMTS CAPABM Of ARONATZZZNO AID «XDO. 

The Pflncipal experimantal results obtained in studies concerning the relation between 
the physical propertiea (electrica conductivity and cryatalateuctwa) and Ss eoHSt, 
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Mloolescu. I. T. and Popascu. A., TUB «08*12« Of «znOGUBOUS QiTtMBIS. I. MfiMU db 
Chlale (Buctarut), 8, 688-91 (19571. (CA, jg. 10699c). 

The cycllaatlon of haxane and heptana to cyclohoxan« and MttajlOTolohoxana, raapoetlTaly, 
was studied over Hl-AljO, and Hl-AltOt-Pt catalyete. A yield of SQt oycloiiexane «a« ob- 
tained with a Il-AliOg catalyst containing 36.OF Mi. The addition of 0.9Jf ft inoreaaed 
the production to 14^, whereas a decrease in Mi to 5.440 with 0.30 ft gave a yield of 440 
(at 460*). 81 aller results were obtained with ■etlqrloyolohexane where a 900' yield 
obtained with a Hi-AltO,-Pt catalyst containing 5.440 11 and 0.10 ft (at 890*). 
ments nade with heptane showed the following results: a yield of 590 was produoed ty A 
Mi-Al,o,-Pt catalyst containing 5.440 li and 0.90 ft. When a Ii-Al,o. aass was used with 
36.60 li a oyclisation of 330 was obtained. A decrease in li lowered the yield td 910 and 
a further deorease to 5.460 Ml resulted in a oyclisation of 960. The temperature in these 
experiments was 560*. The results are discussed in the light of nodern structural and 
free valency theory of catalysis. 17 references. 

f 

Mix, P. S. and Weiss, P. B. (Socony Mobil Oil Co.). CATALYST NIXTTOBS AS A TOOL TO 
RBACTiq« PATH 6TUDIBS. American Chemical Society. Abstracts of Papers, 145th Meeting. 
September 1963. pp. 29 1-30 I. 

Numerous hydrocarbon transformations involve participation of two different catalytic 
centers of "dual function catalysts" by way of diffusing hydrocarbon intermediates; such 
reactions include paraffin iscmerlsation, naphthene-aromatic transformations, etc. Zt 
is possible to duplicate such catalysis by using mixtures of separate and particular 
solid granules of two materials, each representing one of the two dietinct catalytic 
functions ("acid" and "dehydrogenation"). In particular, a miniature fluidised particle 
bed of such mechanical mixtures is a rich and versatile tool for research and explor- 
ation. Zt allows independent variation and control of the effective rate constants of 
each of the two catalytic functions. Zt allows research and exploration for various 
hydrocarbon transformations into the reaction paths involved with respect to each cat- 
alyst function, into the nature and magnitude of the independent rate-oonetants, and 
into the aging or deactivation characteristics of each function, etc. 

to 

Mixon, A. 0., AUTOKZDATIOH AMD AMTIOKZSAITS OP FBTROUOM. Chapter 17, pp. 695-856 int 
Lundberg, W. 0., Bd., "Autoxidation and Antioxidants," Volume II. Mew York, Interscienoe. 

This chapter includes a section on Jet fuels covering specifications, composition, 
autoxidation and gum formation. The effects of composition, metals and conteminante, 
treatments and additives on storage stability are discussed and the effect of instability 
on filterability is covered. High temperature thermal etability is discussed, including 
test methods, effects o* fuel composition, contaminants, treatments and additives. 

CO 
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Hlxon, A. C.t BJorklund, I. S., Hawthorn, R. D., Handsrson, H. T. and Kitohla« A. V. 
(Shall Developawit), YAPORZZIMO AID BRDGVHIIDOO IDKLS FOR ADfURSC BRUK knOOOim, 
PARS Z. 0. S. Air Foroa. APL TDK 64-100, Fart I, Contract Af 83(657)-1109«, teptaabax 
1964.     143 pp. 

Studies leading toward the development of specificatlone for heat sink fuels for hyper- 
sonic aircraft are reported. Oonsidaratlon of the affect of design paraaeters on the 
conditions under which endothemic reactions can be carried out has led to the con- 
clusion that space velocities of 50 or higher would be neoeesary due to voluae lljdtatiors 
in high-speed aircraft. Rate considerations favor catalytic reactions. Prellalnary 
studies of the dehydrogenation of propane to propene and nethylcyclohexane to toluene 
have been aade, and dehydrooyclisation of various paraffins attested. Oonditions 
include temperatures to 1300*1, pressures to 10 a^nospheres and space velocitiee to 100. 
using a platinum on alumina catalyst, almost complete conversion of ICH was achieved with 
a maTlwim heat sink of 2000 Btu/lb at 1300*1. Ghromia on alumina was a less suooessful 
catalyst but with propane it yielded a total heat sink at 1200*1 of 1600 Btu/lb. Thermal 
stability studies include the modification of two types of ookers to minimise oontamloation 
possibilities and Improve reproduclbility. Fuels may be tested at temperatures up to at 
least 1000*F. The thermal stabilities of samples of n-dodecane, toluene and nethylcyclo- 
hexane decreased in the order named. 

Nixon. A.C., Cole, C.A., and Minor, H.B., (Shell Development Co.), THE EFFBCT OF COMPOSI- 
TION AND STORACB CM IABORAT0RY PROPERTIES GF JET FUELS. Society of Automotive Bngineere. 
SAS Paper 624, June 1955. 7 pp. 

Studies on the stability of Jet fuels have revealed that it is a function of the oondi- 
tions to which the fuel is exposed as well as of the property being examined. Storage 
stability is a function of the fuel type, minor constituents present, and degree of 
exposure to oxygen. It OCA be improved by treating and by exclusion of air. Low and 
ambient temperature filterability is a function of the type rather than the quantity of 
insolubles present. High temperature stability, as measured by pressure drop across' 
filters is related neither to low temperature stability nor to the amount of deposit, 
but again to the character of the deposits formed. Dispersants nay be of assistance in 
enabling the system to tolerate the deposits. 

s 
s 
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Nixon, A. C, Cole, C. A., and Minor, H. B. (Shell Development), EFFECT OF COMPOSITION 
AND STORAOB ON THE PROPERTIES OF JET FUELS. Journal of Chemical and Engeering Data, 4, 
no. 2, 187-92 (1959). 

A constant flow filterability test was used to measure relative storage stabilities of 
Jet fuels, steam Jet gum vs years of desert storage, various refinery treatments, and 
oxygen availability wve de to rained. Insolubles were examined by the electron micro- 
scope; more crystalline deposits gave less filter plugging. Effect of temperature and 
water on fllterab"1 ity was also inspected. Water alone gave no filtering difficulty, 
but with insolubles filtering difficulties were Increased. Effects of dispersants and 
of hydrocarbon types on filterability were examined. 

8 
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Mlxon, A. C. and Lusebrlnk, T. R.  (ah«ll D«T«lopMttt). 8BSO0I 
MEOTROM AID OAMttL IRRADIATZO« BVFBCTS OP 8ZX HiniOGARB(M-TTR 
HAW TR 59-108. Contract AT 33(616)-6052. SaptMbw 1069      33 pp 

mLwmmximt» 
V.8. Air Won; 

(AB 889449). 

Prevlou. work with three fuels Indicated that neutrons In a nlxad gasa-nsutron field 
had a strikingly deleterious effect en theraal stabUlty. Since thTTierlÄnt^eon- 
dltlons could have contributed to this result, additional «pwlmata h«^ bJ^deoTln 
an effort to recheck the results obtained. Five hydrocarbon fuels (RAr.99 and SheU 1A 
(saturates). RAF-104. RAF-107. Decalln. and Shall 1A plus aromtlc «tract»^»T^ 
irradiated In the Convalr reactor at various levels up to 10« rada. Bxanlnatlon of the 
irradiated fuels confirmed that neutrons were »ore deleterious to than»! stability «tea 
a pure gamma field although the neutron flux amounted to only 1* of the total and the 
change In the usual Inspection properties was no greater than would be expected from am 
equal amount of gamma-radiation. «•»www trw u 

I 

Nixon. A.  C. and Minor, H. 
BILITY AND FIUTSRABILITT. 
(1956). 

B.   (Shell Development). KfFECT OF ADDITITOS OH JET FUEL STA- 
Industrlal and Engineering Chemistry. 48. no. 10, 1909-16 

Although the specification Inhibitors can prolong the Induction periods of Jet fuels 
they have generally no favorable rffect on the gum formtlon rate under even accSJmaa 
and. particularly, normal atorage conditions.    The nltrog«»-containing SSbuS. W^ 
often actuiQly pro-oxldant. whUe the trlalMyl phenol Inhlbltorrt^Tto be InS.^n- 
J^S^iS ^ncentr*tlon of 26 B4II and PDA Inhibitors does not Inorea^^Tif^ 
i2J!?* (,S b*Cfl,iM *** d«lÄt«rl«» »"h increasing concentration),    «elther^fthwi 
additives improves high temperature stability of Jet fuels,  but 96 BdN reduce, the 
ambient temperature filter-pluggir* tendency of Jet fuels after agin«   while nltrLen- 
"*&***** (PDA and AF) tend to increise it.    ^JS^ZTjSStti 
duced the tendency for Jet fuels to cause high temperature deposits. 

J^;/;«0-«!^' H- B" "*> CHhoun. 0. N. (Shell Development), ElflCT OF ALTO 
™0LS ON STORAOE AND HANWOLD STABIUTT OF 0AS0LINES. Industrlai and En^netrtog 
Chemistry, 48. no.  10.  1874-80 (1966). «•« «Äineermf 

A simple glass manifold test was shown to give substantially the same results aa does the 
Socony heated manifold engine test.    Manifold feature hi. an l^>ortaSr£fJ^n„ « 
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lorth Atlantic Treaty Organliatlon. Advliory Oroup for Afronautloal lliM«POh and 
Devalox»ant, SBLRCTB) OOMBOSTIO» «10BUDI3. London, Äittorworthi, IjßJ*. W pp. I0«lbtta- 
tlon Oolloqulu», Ist, Canbrldgo Dhlverslty, Doowabor 7-11. 1953). 

The bulk of the papers treat laminar and turtmlent flane propagation. Two papers of par- 
ticular interest in the section on Technical Combustion Problems are rose by 
B. P. Mull Ins snd P. Lloyd on THB PROBLW OF COMBTOTIO» AT HIOH AMITÖi« and that by 
B. P. Mullins on CJOMBOSTIOH IK VITIATID AIR. 

St 
8 

North Atlantic Treat Organisation. Advisory Group for Aeronautical Research and 
Development, SBLECTED COMBOSTION PROBLEMS, II. London, »itterworths, 1226. ^95 PP. 
(Combustion Colloquium, 2d, Liege, December 5-9. 1955). 

Particularly pertinent are papers by R. R. Hlbbard and H. C. Bamett, FOTL8 FOR TWBOJBT 
POWERED AIRCRAFT; R. S. Brokaw, THEBMAL IOHITIOK WITH PARTICULAR RBFERKHCB TO HIOH TW- 
PERATURES; and the papers on high altitude combustion problems. 

■ 

'i 

Nowakowskl, L. and Hetper, J., CATALYTIC DEHXDROOBKATIOII OF H10PA1IB ON A STATIONARY BSD. 
Prsemysl Chemlczny, 40, 696-8 (1961). (ÖA. 57, 15860d). 

The dehydrogenatlon of C,H» over CP|0I-A1|0I IS described. The maximum conversions and 
yields of C|H| were obtained at 620-60» with gas flow of 300 .l./l» catalyst^jr. In 
laboratory quartz reactors and at 570-600« with gas flows of 400-700 I.A. oatalyst/hr. 
in Cr-steel reactors. Under these conditions the catalyst activity did not change during 
6 hrs. In the quartz reactor and during 4 hrs. in the Cr-steel reactor. 



ObUd. A. 0.. milll-n, T. I. «nd Mill«. 0. A., «■ IffTOfS Of « VAllUBMa IM gmiTOO 
CIUCBOIO. pp. 168-88 Im Brooks* B. T., Boord. 0. E., turt», 8. 8., Jr. and BoiaH^lMf, 
L., od».,  "Tho Chomlitry of Potroloum Hydrocarbon», rol. XI", Mow York, Molnüold, JJaft- 

I 

Tho offoot of to^oroturo, proiouro, opoeo voloolty and naturo of tho oatalyat on tho 
catalytic cracking traction SI dlacustod. Practical food atock» woro uaod and offoot of 
tho abovo Tariablos on tho product dlütrlbutlon waa atudlod. 

I 
i,<-. 

■ 

Olson, M. T. (HACA), COMBÖSTION FOR AIRORAFT BBOHniS. Inttltuto of the Aeronautical 
Sb.enoes. International Aeronautical Conference, 5th, Jtne 20-2*, 1555., Preprint no, 

561. 35 PP. 

The devolopnent of high-speed conbustlon systens for aircraft hat boon a «djor achieve- 
ment in onglneeplng. Designs for these conbustlon systems have had to mate what naturo 
dictates that fuel, air, and flsme must do on the one hand with demands imposed by 
flight and by the engine on the other hand. The main things that must bo achieved In 
the design of combustors for turbojets, afterburners, and ran Jets are efficient, high 
heat-release rates, suitable outlet temperature profile, low pressure losses, and 
reliability from light weight equipment. Rsllablllty Includes such Items as durability, 
freedom from deposits, and easy Ignition. Bttenslve Infomatlon exists on subjects such 
as fuel atomlsatlon and vaporisation, mixing, flammablllty limits. Ignition energy, fltme 
propagation, smoke fomatlon, and flame quenching - basic processes that occur In com- 
bustors. This Information, together with engineering experience, has provided d«jijn 
Ideas and Insights that assist In meeting the advancing needs of the art. Some of this 
Information and experience Is discussed herein. The relations of certain combustion 
principles to the applied problems are stressed. 

m 

Olson, W. T. (H. A. 0. A.)y P0SS1BILIT1BS AW) PRflBUSMS OP SOMB HKffl EKSROT POTLS FOR 
AIRCRAFT. SAS Transactions, 67, 82-94, 1959. 

Boron coott>ounds offer a heat of combustion 40^ greater than that of aircraft fuels in 
currant use. Diborano and pentaborane have burned satisfactorily in turbojets. sftor- 
burnors. and ramjets. But boron compounds leave troublosoms deposits and they PJP«»«* 
supply, storage, and handling problems. This paper describes investigations into the 
use of boron hydrides as high-ono.-gy liquid fuel. Present results indicate that the 
ultimate fuel will be a boron-hyd»i»gon-carbon compound. Tho author also discusses other 
high^energy fuels of magnesium, aluminum, boryllum. and boron. Magnesium has been 
found to be a top fuel for short-time high-thrust applications, because of its high 
combustion temperature. 
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Society of ««ohanloal Bnglntan.    Tranaactlon, 21.  605-15.   (l^g) *^rio«n 
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prr,  0. R.. 00IBV8!ri(» 09 UmOOMMM UUXM* A AMOK WAfl.    f».  i 

Mw York, Aoadoalo. iMJ. " *■*"' "' 
MM-« lai 

1. UM. 

Th« ooribuitlon of dliut« fiMl-oaqrcMt Blzturos in argon «M itudlM by oksorrlM th« 
infrarod oMsolon. of roaotonto, lnt#«odlato., an/produoti.    »a iJZ^oniJZiim* 
wor. initiate by tho inoKUnt .hook i«vo In ^BimUtw^Jict^^TZ^ ^FtSL 
of fornatlon of produot. (H.O. 00.  and CO,) fronl^tioTof WJ-.i^lS 
isoootano, n-haptano. bansana. and a nlxtura of hydrogan and 00 m^^MmtiL^ 
toBporatur.. that war. wan abora thalr inimm Ifnltlon ta^paratura.    Ooivlata ap^tra 
(in fraquonoy and tl«) war. al.o obtaln.d for th. p^flaTrlflon f^ llSoJala^! 

b«n..n..    Loootan. and n-h.ptMa .how.d ut«n.ly. pr.fla^ aotl'lty.    Thaaafual. !^. 
ooBplataly dagradad prior to tha fUm ragardlaa. rf tha UnfS S t^ ^2^.^ 
Banaana wa. only 16-20 par oant dagradad In tha praflaaa raglon and S-oSJad^oh Jaw* 
intar.adlata »atarlal. aalda fro. CO.    Of tha hydrooarbona 'a.tarn^pSZa SStS 
SfS Ä ? cSbu,tlon M in^catad by rata of foxmtlon of cS, whar^TlJSootala 
^Sar^u r# Prodtt0tlon * co **<* »>•«••»• 1« conaldarably alwar^ rrSTIn^ 

Orrc.  R   and Sore«, S. S.   (Shall D.velopn.nt), PLANB RADIATIOI Of TDRBOJBT PÜ1LS. 

s^öMs^Sb« i^r7, Dlvi'lon *p,troi,u" ch"i,tx7- pf-print' ^ -*" - 

A small seal. pr.vaporUlng eombu.tor wa. utllla.d to .tody tha fomatlon and con- 
sequences of -rrtonaoaou. partlola. produced during oonbuotlon.    Flana radiation and 
linar temperature data were analysed in tarns of fual luninouat.r number to araluata 
the lumlnometar aa an instrument for determining tha burning quality of Jet fual.    com. 
bustor rajult. indioata that pnflama raaotion. in th. fualla™ mixing I£N»£M ^T 
ÖIi0r/r!0P!.1,'dlnf t0 •XMMlv« flM» radiation,    eombu.tor lln.r t.mp.ratur. waa 
aff.ot.d by th. .is., .hapa, and location of th. flam, rathar than by tha Jntanaity of 
Us radiation.    Minimum radiation can b. achl.v.d by ln.uring compl.t. vaporiaation 
of the fuel and by giving the fuel-air mixture minimum opportunity fav praflama reaotion. 
The lumlnometer rank, fu.ls In th. .am. order as the small seal. or,*bu.?or IrTJo^ct 
to radiation; however,  tha rate of reduction of radiation with increwing lumlnometor 
number becomes very small for high numbers - 1..., graatar than 90.    A procedure for 
performing a modified lumlnometer test <s proposed which would provld. a quality factor 
that more clearly describes the carbon-fomlng tendency of a Jet fuel. 

SmSSli S^L^; (8JÜ3r "^i1]' f B™"«*"« W TB WBL RBQUIRBMDITS FOR 
IS^TlSea^ American Petroleum Inatltuta.    Prooaedlnga, i3, Section III. 

■ 

sSace ^MitL8?!^^8^0^^ !tderal Avlatl0n Agenoy' MÄtlon*1 A-ronautlca and 
in«     tTÜÜSSÜ^ 5! th* Dt*)artB«nt * »«^nta. tha Coordinating Reaaarch Council. 
SS^ Ü. J*1?! ' c<«I>^h«naiva research program to aatabllah the •SSSuS* 
fuel, for u.e in the .up.r.onlc tranaport, racognlaing the interdependence of fuii avail- 
ability or coat, aircraft parformanoa. and airline economic.    Conaidarable pro^aw Jo 
Ü^JgÜ?" H; in carrying out tha 0R0 objective.    A large-aoale^rflcm^cUwe 
bfef«ähi?fh!f;raft f0^1*,1«« i» »5^ *<* **tof| environmental c^dltlon. hil. 
been established for a typical supersonic tranaport mission profile; small-scale fuel 
coker teat Studie, are underway; techniques for meaaurlng «SuS^tSmS* ^raft 
turbine fuels are being reviewed; and a bank of fuela hal bacn aatablliJS f Jrlhl cSc 
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OswatltBoh.  K.. mm» 8RID8 AMD THBRNODnUNZO WAÄf Dt KJIIMOVIO FLUBB.    0. 
National Advisory Conltto« for Aorooautlci. TN 1494. AprU iJftl»    39 »• 

8. 

Typical of all oaso of hlgh-spoad flow it tim  oonraralon of high klattlo «nargy Into 
•xtrone tharmodynanlo atataa with taaporaturoi of aararal thouaand tegraM) fraquantly, 
the gaa is dlssoclatad and ionisad. A aaall aanaitiTity to high spaada it oharaotariatio 
of gasaa of low «olooular waight. With a ainiauB of aathaaatioal and phytioal ooaplaxiti 
thaso matters art ditouttad In relation to aataort, thook tuhes, ram jata, and rookets. 
The discussion la directed primarily to exp%rta in nalghboriog fialdt and intareatad 
novices. 

I 

Owen, J.M., SfROT OP AKRODYNAMIO H8ASXX0 ON OVER-ALL AlRCRAfT STffrBN »SI«, gorthrop 
Aircraft, Inc., Report Ho. XAZ-64-119, Interim Teohnioal Report-Su«aary to 14 Mtroh 
1954, U.S. Navy Contract Nonr-ll66(00). Msar 1664.  (AD 44 629). RRPORT OLASSlfllD 
GOOTUÄNTIAL. \ 

\ 
The purpose of the program discussed hare la to determine the effeota of aerodynamio 
heating on aircraft systems, and to investigate In a general fathion the problemt 
associated with the conditioning of such tyttatt against these effeota. The preaent 
phase of the program la directed toward the determination of the weight increase and 
thrust loss necessitated by the cooling or conditioning systems required to oounteraot 
the aerodynamio heating effeota for a typical fighter aircraft in the Mach number range 
N - 1.0 to 3.0 and for altitudes to 75,000 ft. 

I 
\ 

\ 

Palmer, H. B. (Pennsylvania State University), KINBTICS AND MBCHANI3M OF CARBON EBPOSXTK» 
DURING OASEOUS PYROLYSIS. Fuel Society Journal, University of Sheffield, 21» 7-l8 (1962). 
(CA, 57, 12803a). 

A review with 26 references. 
I 
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5Ut«l, igJO,  266-68.    (OA, &,  8807d). *»««ij» muic SB«, Ibornlk 

Th« oraokln« of o.tan« and «tooallr on aluadnoollloato oaUljst ms studUd.    4 ookt fonatia» 

ÜwüST^    ul•,• ,er c#tans'"''6-8-8-* **fop ^2. «.n^oJIi 

§ 

JSJ^'o^1'; i0!?!-!! Dynwic^Convalr), THBRIÄL IHSUUTIOM PROTBCTIOM SYSTEMS KR 
MACH3.0T0^4FLIOHTVEH1CI£S.     PART II.    ADVANCED SYSTEM STUDIES AM» fUULiySATI« 
* fTlS SwüSsT W*ftP0n8'ZM-640' Contract »Oa..69.6263.o, Final R^ort. ftSTm 

«^!!^;i,UlatlC)n/yit,,M '•««••••nt*tlvo of tho pr«Mnt stata-of-tha alr in daalan and 
»atarlali war« givan «ctanaiva   taata and analytical ttudlaa to datarmlna tha faaal/ 
Ji11? !fotn,lr W110*"0« *« M» Protactlon'of alunlnu. alrJrSrSJor SalS^ ia 
T rS f'V? 4-4 (500•, t0 800,r •*»Win«l .urfaca tav^twa)^^     Jt wl. 
shown that It 1. pra..ntly faaalbla and practical to InaulatTalu^nuTISSiaft fS^ 
.hört tl»a Mach 3.0 to 3.2 application. If axt.rnal Inaulatlon .m^I STJoapoSta 
•lartlc nature aro utlll.ad.    Th. unit walght of alunlnum alrfraL. .o IniulaSS "u b. 
UÄ^Jr^*11 T™1*** *** •• titanium .truetura.. and tha cS.t Sn bLub- 
•tantlally UM.    Tha total u.aful Ufa of ola.tlc Iniulatlon ay.tam. 1. Indlcatad to ba 

to eoi P rang«   M - 3.2 to 3.6 condition.) tha elastic Inwlatlon sy.tam outar .urfaca 
coating material, are adversely tlae-tanparatura critical. »urrace 

Journal of Applied Chemistry (ü.  S.  S. R.). ü, 686-8 (UftÄ). «A«««", m 

SlsJfr! ^ SJ^J!!^' f^*^**«'^ Pho.phonlc and thlophoaphonlo aeida, and of 
2iJ!!tud?f/ ^■t^?Vll?lph0*ph<ml0 •0l4- * th« ■■MWMlS propartle. of «inarS oll 
JSlJSSlJUÜ? th^0!;,t•r■ •! »-•lkoxy{phanoaty)vlnylphoaphonic Znd S-alte^SSU)- 
iS^hJ? !Jj!f 0/«i<1!vftr* •"•otlv* »ntKÄl^t., the »oat poiarful S^SII u^i 
«tür!?       !tP ^^-•th«y»*hoxyvlnylpho.phonlo acld.    Tha anwildant proparti!. «J 

SS^lÄ^SaST-*^ *** d0 ^ ES= ^"-«^"va .tabllltT^ 
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Ptpok. K. K. and Wttniao, !•, 0., »«... _w ,V4wat W4-Bt  
OMtopfekhistfftt, igftl.    6" PP.  (V. S. Air Porot trtntUtion« «väuZu 
«id OTS 60-13132 ooT«r pp.  10-814 and pp. 316-618, rMptottoly.) 

M 0f8 60.13181 

Thlt book is a roforono« tut on fuala and lubrloanti. k ratter «staaalva Motion 
(pp. 316-618) on Jot arlation fuala troatt atata of ttaa art (1967) apooifioationa and 
pr.>blaM In ■anufaetura, uao and handling and atoraga of Jat fuala for aubaonle ncrnlil 
alioraft and low Naoh muabor auporaonio nUitary aircraft. Projaotiona of futuro ra- 
qulrononta aro diaouaaod, tout thla diaouaaion doala prlmrily with auoh problaaa aa 
lap:'oving thomal stability. inoroaalng tha Toluaatrio boat of ooaAmation and rato of 
coBlustion and laprovlng oxiatin« standards with ragard to corrosion, icing, and fraaaing 
point. 

I 

SSULf^S1 ?5;nlJ!; ^ ?••"■•• "w«' ***' *** ««wn was, *th od., NO.COW. 
S ioOM^!^   i2^,   PP, (Bngll,h tran,lttlon ******  " PTD-W-68-130V1 ♦ 8, 

This Is Cho fourth oditlon, rsvisod and enlarged, of tha original book publiahad in 
?:7\ ,h! lari* *mmmt •* n*w •*•»*«» included, the editors believe, Justifies con- 

sidering it an entirely new book, it deals with the physical, chenieal, and service 
properties of propellents and fuels for aircraft piston anginas, turboJeta, ranJeta. 
rockets, autaaobilea, diese.Ts, stationary turbines, and boilera. b addltionto cortm«. 
tlon Probleas, discussions of corrosion, carbon deposits, and residue fomation are 
included. References follow each chapter. 

cowmssaa Tmeuunr BOOMDARY LAYBR m A SHARP COMB wrra PCRBIOM GAS HüICSOM    u a 
Rational Aeronautics and Space Adninistration, TH D-8830, April iwT 88 w 

Local heat-tranafer and recovery temperatures of the turbulent boundary layer with 
foreign-gas injaction of helium, air, and Preo^lS (CCl,^) wore »eaa3ed « a poroua 
ITiJ   '"V*0!?1?*" 0-7' 3-67* ««« *.8« «nd in a JSnold. nusdJrJanS J7™ 
L M ^«.S*^ :K^ftnif•^C0•"1Cl•nt■ f™**1* •h«' • •«batantial dlc^aae of up to 80 percent frw the aero-injection value for all injection gaaea and tha reUtive^ 
•ffectivenoa. of the gaaea la in accord with theory.   The recoJary tWr£u£ (walJ 
te«>orature for aero heat tranafer to the wall) at N - 0.7, f^llSTlnJaSIonrin- 
creaaea with injaction to a value greater than the total sirea» t^aWl wr^T 

jectlon gases tested, the recovery tenperature firat decreases with injection than in^ 
.K*a!?,Kt0.Vf1,J*a Whl0h ^ >• 9*** t»*n tl- *** tea^erature of iha atrJa.     PoT 
the highaat injection rate, at Nach nunber 4.36 the heatlran«rarrad to tSTISi caTin- 
crease with incroaaed injection.    The heat-tranafer coefficient ratioa are in general 
»greenent with the Rubeain theory heat-tranafer predlotiona for moh nunbera fro« 0 to 
4.36. 
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P>tUntt J. I. «ad Zl«bland, I. UV VAXOU 01 
oonvcTzvzry von FRIMIQN mum KBROSBKB ULUDIM  PDOC).   ot. Brit, i ipiotivt 
and D«velopBMnt BstabllshMnt, T«ohnloal MnonaiOi» 13/11/69, July 1969. 6 pp. 

A study has baan aada of ttaa vlaooalty, danalty and tharaal oonduotlvity of    
grada Iceroaana (Aladdin Pink), In tha flrat Inatanoa batwaan 90* and 100*0 and at  
pharlc praaaura. Slapla aquatlona for tha taaparatura dapandanoa of tha aboaa «uantl- 
tiaa wara found, which oorralatad tha axpariaantal data vail and vhloh appaar aultabla 
for extrapolation to about 160*0 without aignifleant loaa In aeouraey. 

i 

Pauahkin, Y.M., THB 0HBNZ0U. OQMPOSITZQH AID PROFBRPHS 
New York, Naenillan, 1969. 

Of iOBIS FOR JR FR0FUL81QK. 

Section one, pp. 19-900, deals Kith "fuala for Aero-Jet Bnglnea" and oorara ttaa followln« 
aubjeotst 

1. 
9. 

3. 
4. 
6. 
6. 
7. 
8. 

General Infomation on Aero-Jet Bnglnaa. 
Hydrocarbon Ooapoaltlon and physico-Chemical Properties of Orude Petroleun for 
Production of Jet Propulsion Fuels. 
General Characteristics of Turbojet Fuels. 
Hydrocarbon Composition and Calorific Value of Jet Propulsion Fuala. 
Inorganic and Blaoanto-Organlc Substances, and Their Possible Use as Fuala. 
Completeness of OoMbustlon of Fuels and Carbon Fonntlon in Aerojet Bnglnea. 
Starting Properties of Jet Propulsion Fuels. 
Flaaa ^loolty and Combustion Stability of Jet Propulsion Fuels. 

Paushkln, Ya. M., Kasitova. F. H., and Airashev, N. V., CHBNICAL STRÜOTÖRB AHD BPFICIBKCr 
OP ANTIOXIDAHTS FOR MOTOR FUBLS. Isvestlya Vysshikh Uchebnykh Zavedenii. Reft i Oaa, 
1959. no. 3, 67-73. (0A, ^i*. abstr. 13619 h, i960). 

Results of an intensive study of antioxidants based on their action on tha teat fuel 
T-l, with special reference to the substituted «minophenols, are plotted and tabulated. 
Lengthening of the alkyl side chain raised the effectiveness of the additive. Tha beat 
antloxldant of thoae studied was 2-anino-f-tert-anylphanol which, in the presence of Ou, 
reduced the amount of sediment to <one-thlrd that for tha untreated fuel. In general, 
synthetic aminophenols possess high antloxldant efficiency for leaded and cracked gaso- 
lines and other reactive fuels, and their presence reduces significantly the formation 
of insoluble deposits. 
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oHuacAL coiposnio« AMD kODTtms m THI OCWORZO« O» KBU n nAorza 
293-814 In:    "Ibshvuiovsko« SoY«Bhoh*nly« po Khl«!! ««ftl, Üfifi«    »bomlk TruOy . 
IIOBOOH»  lBdat«lstTO Motkovskogo Unlvtriltet»,  1960.    (OA, 66, abitr.  16903b). 

TtM r*qulrMMntt for futli for FMOtloa ■otor« aro dloouoM«. and a laboratory apparatua 
for ttudylne tha oortnwtlon of liquid fuolo la daaorlbad.   Tha oo^latanaaa of ooteation 
teoraaaad and tha awwnt of carbon dapoalt inoroaaad with Ineraaalnf aroaatlo oontont of 
llqwld hyärooarbon« bumtd In air.    A laboratory apparatua for dataralnlnc tba tlaa and 
toaporaturo for opontanaous Ignition of organic covounda with 98p HMO« la daaorlbad, and 
raaulta ara givon with hydrocarbon«, furfuryl alcohol, and BttM.    An Bngllah tranalatlon 
of thla artlola la aTallabla aa U.S. Air foroa. fTD-TI-e2-743/l ♦ 2 ♦ 4. (AD 292214). 

I 

Pauohkln, ». N.. Yiahnyakora. T. P. and Charnukhlna, ▼. 0., CCBVSRSIOK Of MAmxaJWIC 
Hn«OCARBCHS TO AROMASIC HTOROCAHBOHS WITH A CATALTSI COWAnmiO 0.1-0.» M^. 
isvostlya Vysahlkh üunabnykh Zavodonll, Haft 1 Oas, 1961. no. 6, 69-73. (0. A., &, 
2279ld, 1961). 

A nickel on alunlna catalyst was aotlT« for enhancing aroaavlo content of 70-140*0 
gasoline fraction (Russia) frosi 4-* to 26-26^. Tne catalyst could be regenerated 
by burning In air. 

O 

8 

■ 

■ 

Pederaen, C. J.  (du Pont), MECHANISM Of AMTIOXinMIT ACTIUI IH QASOLEHB. 
Engineering Che^stry, 48, no.  10,  1881-4 (1?66). 

Industrial and 

A review It preaanted of the different hypotheaaa on the nechanli» of antloxldant action 
In the light of experlaental evidence obtained with entloxldants In cracked gaaollna 
under a certain aet of conditions, showing that antlootldants of different types aust 
function In different waya. A Bechanls« of autcacldatlon of gaaollna la also preaanted. 
The efficiencies of the antlcxldants were detemlned In thenally cracked gasoline by 
the oacygen bomb Induction period method (ASTM D.626-49), at lOWC and 7 atmospheres of 
oxygen pressure, and expressed as molar efficiencies relative to M.H'-dKsec-butyl)-p- 
phenylenedlamlne, which Is arbitrarily classified as 100^ efficient. 
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wight basis/ cryogenic mS.5o?B^
0r t0 *?! h*lo^nat^ hydrocarbon, on a 

0.5 ounce WM^^S^^^"^* "jgJ "^S ^ 2 ^^ by 

te^erat^ss.  so. arT?^^ S^ ^ ^ ^3^^"^ ^ ^^ 

belonged klnetlcally to tJe cUw^f riLtio      21 Ü?" that the ^^^»««natlon 
Products and was well des^dJy I TlroZl"^ "l"*"1 * tM d«c«»P0.1tlon 
under conditions of continuous flow     m^ .!!»'! equft*1fn for aonooolecular reactions 
exception of 2.2.dlinetSylbuUne) ^d ll^i! ^ri    ' 0t *** lnltlftl alkane (wltb- th« dehydrogenatlon. '^«««^•J had little Influence on the velocity of th* 
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Potrov, A. A., KIHBTICS Of THE DEHYDROaBMATIOM OF Cf  C, AUÜlllBS OK AM ALDNSfDN-CHROMIDIl 
CATALYST.  Petroleum Chemletry USSR, 1, 606-13 (1962). 

The kinetic lavs of the dehyorogenation of C|—Cg alkane» of yarloue ftruetureit on a 
chromla on alumina catalyet at 490* ware investigated. It was found that the kinetics of 
the dehydrogenation of the allcanes obeys the laws of reactions strongly hindered by the 
decomposition products and are well described by A. V. Frost's equation. For hydrocarbons 
toying more than six carbon atoms in the main chain, the rate of the dehydrogenation re- 
action does not greatly depend on the molecular weight and structure of the initial hydro- 
carbon (with the exception of gem-dinubstituted hydrocarbons). The ■dttartl concentration 
of unsaturated hydrocarbons in the catalysate In this oaae is 30-36^. In an investigation 
of the kinetics of the dehydrogenati m of alkanes in admixture with nitrogen, hydrogen, 
benzene, and olefi.is, it was found tliat dilution of the Initial hydrocarbons with nitrogen 
or benzene does not affect the rate of dehydrogenation, while dilution with hydrogen and, 
particularly, with oleflns sharply decreases the rate of formation of unsaturated hydro- 
carbons. 

5 

Ja 

i 

Petukhov, B. S., .Krasnoschekov, E. A. and Protopofv, v. S., AN IMVESTIOATIOM OF HEAT 
TR'MSFEE TO FLUIDS PLOWING IN PIPES UNDER SUPERCRITICAL CONDITIONS,  pp. 669-78 in: 
"International Heat Transfer Conference, 1961. Papers, Part III, Section A." New York, 
American Society of Mechanical Engineers, 1961. 

The results of experimentaj Investigations reveal that for small wall-to-fluid bulk 
temperature differences lojal heat transfer in the supercritical region is correlated with 
good approximation by well-known equations valid at constant physical properties. When 
the temperature differences are large the heat transfe:* rate depends essentially on the 
character of the transverse variation of specific heat, thermal conductivity and viscosity. 
A correlation of the available experimental data on heat transfer to carbon dioxide and 
water in the supercritical region is proposed. For small variations in fluid physical 
properties this equation reduces to one valid for constant physical properties. 

VI 

• 

Phillips, D. 0. and Uhterberg, W. (Marquardt Corp)f All INVESTIGATION OP HI0H-3PBED 
fflTDROCARBON-AIR MIXTURE I0NITI0N BEHIND BLUFF BODIES.  Pyrodynamics, 1, 41-60, (I96U). 

A systematlo Investigation of the factors controlling Ignition of flowing uniform 
hydrocarbon-air mixtures was made in a six-inch pipe. Cylindrical center bodies with 
re-entrant aft cavities containing the Igniter were used for bluff-body flame Stabili- 
zation. Lean and rich ignition llmlto were measured for variations In mixture velocity 
(250 ft/sec to sonic at IkOO ft/sec maximum), temperature (60 to 500^) and pressure 
(!♦ to öO^psla)} Igniter type (spark or flare), location, and energy; and bluff-body 
geometry. Some 800 data points were correlated by a single parameter containing all 
variables. The parameter obtained successfully correlated the ignition limits of large 
ramjet engines with bluff-body flameholders. It should also be applicable to other 
high-speed, continuous-flow combustion systems, including the case of partially pre- 
bumed fuel-air mixtures. It was found that the Ignition range was narrowed markedly 
when the flow In the annulus surrounding the centerbody became sonio and expanded 
supersonlcally to the full pipe diameter. 

^ 
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accelerated «nihlJ     v., th* ■imult«n«0"» formtlon of hydrld« ions wr« 
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Pierottl    R^A.   {Oe:rgla Institute of Technology),  THE SOLUBILITY OF GASES IX LIQUIDS 
Journal of Phyelcal Chemlitry. £1,  no.   9,  1840-5 iim) - TlVMrwi 

Automotive Engineers.    SAE^r'Jc.^t^r'illt ^l"  a?^?1'0 ^^ ^ 

of^kerosene as fuel, but no daecrlptlon of tha fu.1 .ysta« or fual raqulrananta 1. 

S4 
ro o 

< 

240 

  



Plmsner, V. and V4ill«scut A. §,, WE  II7L0BICI Of TB PWanDOCHWICAL CHARACT1RI3TICS OP 
THE FUEL ON THE TÜHBOREACTOR MOTOR.  Acadcala Itopubllcll Popular« Roalna, Initltutul d« 
Envrgatlca. Studli al Oarcatarl da Enargatlca, 10, 229-43 (1960).  (OA, ^. 88lOg). 

A atudy of th« phyalaoehaalcal character of aircraft turbomotor fuoli has ihown that tha 
fuels Bust «atlafy tha raqulreaents of various alrcrafta. It Is necessary to rigorously 
select the crude oils to obtain constant-quality fuels. It Is alao necessary to obtain 
fuels of high specific weight and caloric potential to increase the flight span. For 
motors of high-speed alrcrafts, the problem of thermal stability is raised and partial 
solutions are given. The turbomotor fuel must be considered from the viewpoint of the 
character of the motor used. 

a 

• 

Fines, H. and Benoy, 0. (Northwestern University)« ALUMINA: CATALYST AND SUPPORT. II. 
HYDROISOMERIZATION AND AROMATIZATION OP HYDROCARBONS IN THE PRESENCE OF MOLYBDPm-A LUMINA 
CATALYSTS. EFFECT OF ALUMINAS. American Chemical Society. Journal, 82, 2483-7 (1960). 

The catalytic effect of molybdena-alumina catalysts having aluminas of increasing acid 
character waa studied using n-octane, methylcyclopentane, cyclohexane, 1,2- and 1,4-dl- 
methylcyclohexane and ethylcyclohexane aa model hydrocarbons. In each case it waa noticed 
that with increasing acidity of the alumina the extent of hydroisonerization Increases. 
The hydroisomerization of l,2-diaethyl-Ci4-cyclohexane was studied. Ethylcyclohexane upon 
hydroisomerization yielded n-propylsyclopentane as the principal single hydrocarbon. The 
mechanism of hydroisomerization is discussed. 

4 

Pines, H. and Chen, 0. T. (Northwestern University), ALUMINA: CATALYST AND SUPPORT. IV. 
AROMATIZATION AND DEHYDROISOMERIZATION OF 1,1-DDfETHYLCYCLOHEXANB, M-DDfETHYLCYCLOHBXBNB 
AND OF MBTHYLCYCLOHEPTANB OVER CHROMIAtALDMINA CATALYSTS.  American Chemical Society. 
Journal, 82, 3562-6 (i960). 

The aromatization of 1,1-dimethylcyclohexane (I), 4,4-dimethylcyclohexene (II) and of 
methylcycloheptane over chromia and chromia-alumina catalyst having different intrinsic 
acidities was studied. It was found that chromia alone is a dual function catalyst, 
and has both dehydrogenation-and isomerizat&on properties. In the presence of this cata- 
lyst compounds I and II on aromatization yield toluene, xylenes and ethylbenzene. When a 
catalyst prepared from alumina of low intrinsic acidity was used, only toluene was pro- 
duced. The effect of the various catalysts upon the aromatization of methylcycloheptane 
also was studied. The dehydrMsomerization reaction is Interpreted as deriving from the 
acidic character of the catalyst. 
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Ü? Ini.:«   Ch*n' C• T* ("<**»»««•*•«» ühlvtr.lty), AUMZMit CATALY« AMD ATFPO«. 
1X1. AROMATI^ATIC» Of n-HEPTASB-1-C14 OVER CHROMDUALDMZIU CATALYWfl. Jourml of 
Organic Chemistiy. 26, 1067-61 (1961). 

The aromatlzatlon of rwh«ptan«-l-Cu over chroala and chroala-aluaina catalyst» harlna 
different Intrinsic acidltlee was studied. The catalysts exhibited specific actlTlty 
decrease patterns and the C" distribution In the product toluene was found to depend 
on the nature of the catalysts and change with tlae. The results nrr^ Interpreted 
by mechanisms Involving five-, slx^, and seven-nembered ring Intermediates of which 
the relative contributions depend on the nature of the catalyst and change of time. 
Cycloheptane was aromatized over chromia-alumina catalyst» in good yields. F '^1-' 
cyclopentane was aromatiaed over chromia-alumina catalyst having high iitrinsa. 
acidity but not over chromia-alumina catalyst in which the alumina had low Intrinsic 
acidity. 

s 

Pines, H. and Chen. C. T., AIAJMINA:  CATALYOT AMD SUPPORT. VIII.  AROMATIZATIOM OF 
n-OCTANE-1-CU AMD OF CYCLO-OOTAME OVER CHROWA-ALOKIMA CATALYSTS,  pp. 367-87 in: 
International Congress of Catalysis (2nd), July 1960, Paris. Proceedin«. vol 1" 

Paris, Editions Technlp, 196i. •*•«'». ™x. A , 

n-Octane-CU and cyclo-octane were aromatieed over chrcmia, chromia-on-alumina with weak 
acidity and chromia-ön-alumina with stronger acidity at 600*C and 1 atmosphere pressure 
The results suggested that the dehydrocycliaation of n-octane may involve five- six- 
seven-, and eight-membered ring intermediates. The C" distribution pattern Indicated 
larger ring intermediates with chromla en the less acidic alumina. 

. 

m^lr^f«*1 Chen' ^ T,  Northwestern University),  STUDIES IM THE TERPEME SERIES.    XXX 
THERMAL REACTIOMS OF 6-ETIffL- AMD OF 4.6- AMD 8.6-DIMETIffI.1.3-CYCWinaADim8      Lrlc« 
Chemical Society,    Journal, Ji, 928-32 (1969). —w» 

6-Ethyl- and a mixture of 4.6- and 8,6-di«ethyl-l,3-cyoloh«cadienes were synthesized and 
subjected to thermal reactions over quarts chips at 400-600« and at atmospheric pressure 
The dienes underwent extensive endocyclic double bond migration at 400«.    However, lito ' 
**^.*******m«Uf*B th^r also underwent skeletal isos-rization at 460-600* 
Ü. 25 fÜ7 * ^ •thy1-' l>2- ™* l,4-dl»«thyl-cyclohexadien»s, accompanying some crack- 
ing and dehydrogenation.    The 1,3-dimethyl isomers were not found in thetSrmal reaction 
TSSSmT ^ Pr#VlOU,l3r pr0P0Md bla11^ ^^l m7u   hasten JSJhirsui- 

242 



Pine». H. and Ctic»«r/, «. M., (Morttiii»»t«rn TtolT«p»lty), AUJIIDU: CATALY« AMD »Mm. 
XIV.  DEKIDROOEIIATIOIf, EBBYDROCYCLIZATIOII AND ISdBRIZATK» Of C,- AMD Cf-HnHOCAMBflMS 
OVER CHROMIA-ALOMIMA CATALYSIS. American Chemlcil Society, Journal, 84, 292-7 (19Ö). 

Alumina par aa has Intrinsic »cidlc propartles which Influancaa th» raaetlona of fcydro- 
carbona ovar chroala-alualna catalyst«. Catalysts containing alumina mala from aluminum 
Isopropoxld« hava raUtiraly strong acidic sitas. tetanalra catlonic isoaarisatlon and 
polymerisation of the dehydrogenatlon products of '.- -entane, n-hexana, mathylpantanas and 
mett^lcyclopentana were observed over this catalyst. Dehydrogenatlon and dahy^ocycll- 
satlon proceed without apprecUble IsomerIsatlon and polymerisation orer chro ala-alumina 
where the alumina was obtained fron potassium alumlnate. The reaction product of n-hexane 
dehydrogenatlon over this non-acldlc catalyat contained 62 mole i  bensena vs. 13 mole % 
over the acidic chromla-alumlna catalyst. In case of 2- and 3-methylpent,ana and methyl- 
cyclopentane the results were reversed: the yields of benzene obtained from the acidic 
catalyst were higher. 

>4 

Pines, H., Ooetschel, C. T. and Csic-ery, S M. (Northwestern University), AWMIMA: 
CATALYST AMD SUPPORT. XX. AROMATIZAIXLI OP n-OCTAllE-4-C1* OVER CHROMU-AWMIMA CATALYST. 
CONTRIBUTIOH TO THE MECHAMISM OP AROKATIZATIOH. Journal of Organic Chemistry, 28, no. 10 

2713-16 (1963), 

The aromatlaatlon of n-octane-4-Cu over chromla-alumlna catalyst was investigated in 
order to demonstrate that cyclooctane adsorbed species participates in the aromatlsatlon 
reaction. Only a Ct-ring Intermediate will lead to ethylbenzene having a labeled ethyl 
group In the a- god Ö-posltion. The present study provides evidence that at least 300 
o/ the ethyloenxene produced at the beginning of the reaction proceeds via a 1,8-ring 
closure. The radioactivity distribution in the m- and p-xylene li In agreement with th* 
proposed uechaniam suggesting the participation of 1,7- and 1,8-rlng In the transition 

state. 

Pines. H. and Oreenlee. T. W. (Northwestern University), AKJMINA: CATALYST AND SUPPORT. 
VI.  AROMATIZATION OP 1,1-DIMETHYLCYCLOHEXANE, METHYLCYCLOHEPTANE, AND RELATED HYDRO- 
CARBONS OVER PLATINUM-ALUMINA CATALYSTS. Journal of Organic chemistry, 26, 1052-7 

(1961). 

The aromatlsatlon of 1,1-dlmethylcyclohexane (I), 4,4-dimethylcyclohexene (II), methyl- 
cycloheptane (III), and 6,6-dlmothylcyclohexadiene (IV) over platinum-alumina 
catalysts has been Investigated. The catalysts were prepared by Impregnating aluminas 
of various intrinsic acidities with a solution of dinitrodlsmmine platinum, PMMHj.NOj 
The relative acidities of the aluminas and the method of platinizing them were found 
to have a profound effect on the composition of the aromatized product. The aroma- 
tlzatlon of I and II was accompanied by iscsierization and the extent of isomerisation 
could be related to the intrinsic acidity of the alumina. The product of the iaoneri- 
zatlon was mainly o-xylene admixed with m- and p-xylena and in the preaence of a 
catalyst having high intrinsic acidity, allcylcyclopentanaa were also produced. The 
aromatlsatlon of methylcycloheptane formed ethylbenzene and xylenes; the distribution 
of the various aromatic compounds depended upon the acidity of tho alumina used. 
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Pfries, H. and Hofl'man, V. I.« IMM— Of BnMGUD<V 
Petroleum ChemlBtry and Refining, 3, 127-91 (I960). 

IMNDtZZATIOH. Adyancae in 

Therml reaction», anlonlc reaction* and catlonic reaction laadlng to IsoMrlaatlon of 
hydrocarbon molecules are dlacussad. Numerous examples of each reaction tjpa are con- 
sidered from a mechanlam point of view. Orar 127 references are cited. 

v 

■ ■• - I f.- 

Plnkel, I. ]., Seraflnl, J. S. and Oregg, J. L., PRESSURE DISTRIBUTION AND AERODYNAMIC 
C0EPF1CIENTS ASSOCIATED WITH HEAT ADDITION TO SUPERSONIC WIND.  U. S. National Advisory 
Committee for Aeronautics, Research Memorandum No. E51 K26, February 1962. 33 pp. 

The modifications In tue pressure distributions and the aerodynamic coefficients asso- 
ciated with additions of heat to the two-dimensional supersonic invlscid flow field 
adjacent to the lower surface of a 6-percent-thickness symmetrical circular-are wing 
are presented in this report. The pressure distributions are obtained by the use of a 
graphic method which gives the two-dimensional supersonic Invlscid flow field obtained 
with moderate heat addition. The variation is given of the lift-drag ratio and of the 
aerodynamic coefficients of lift, drag, and moment with free stream Mach number, angle 
of attack, and parameters defining extent and amount of heat addition. The six graphical 
solutions used in this study included Mach numbers of 3.0 and 5.0 and angles of attack 
of 0° and 2°. -«, . 

Pinns, M. L., Olson, W. T., Bernett, H. C, and Breitwieser, R., NACA RESEARCH ON SLURRY 
FUELS. U. S. National Advisory Committee for Aeronautics, Rej>or«: 1388, 1968. 24 pp. 

An extensive program was conducted to investigate the use of concentrated slurries of 
boron and magnesium in liquid hydrocarbons as fuels for afterburners and ramjet engines 
Analytical calculations indicated that magnesium fuel would give greater thrust and 
that boron would give greater range than are obtained from Jet hydrocarbon fuel alone. 
It was hoped that the use of these elements in slurry form would permit the Improvement 
to be obtained without requiring unconventional fuel systems or combustors. Tests in 
pipe-connected combustors of various designs showed that slurrled magnesium burned very 
readily even under conditions where Jet hydrocarbon fuel Itself would not burn, and the 
expected Improvement in thrust was obtained. In contrast, the boron slurries that were 
prepared were more difficult to burn than Jet fuel, and formed objectlonal deposits In 
the combustor. 
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Plank, C. J. and »ace. D. N. (Socony Mobil Laboratorlog), COKE FOWUTIOIT AB) ITS RELATIOI- 
SHIP TO CTJMBKE CRACKUW. Industrial and Englnaarlng OhemlUtry, 1*7. no. 11. ZJT'*-« 
(1935). -L 

Pure cumene was cracked (lealkylatad) over slllca-aluBlna catalyeta with ecientlally 
no coking. Coke did form and the reaction was Inhibited by ovneene hydroperozlde (present 
In cumene charge) or by decomposition products such as styrene or methylstyrene. The 
decline In cracking rate with coking appears to be due to competition of the inhibitor 
and cumene for aisorptlon sites, rather than by coke deposition on adsorption sites. 
Relativ.» adsorption equilibrium constants of strongly adsorbed compounds (I.e., inhibi- 
tors) wai» calculated from measurement of their Inhibiting effect on cumene cracking. 

Plattner, C. M., XB-TOA'S RESEARCH ROLE WILL CONTRIBUTE MACH 3 PLIOHT DATA FOR SST 
DEVELOPMBirr.  Aviation Week and Space Technology, 80, no. 20, 26-30 (196*0. 

This article gives a general description of the XB-70A, The construction, configuration 
and control of the aircraft are discussed. The turbine blades are air cooled, and heat 
from the hydraulic, oil and air conditioning systems is rejected to the fuel (JP-6). 
Heat rejection to the fuel rea-ihet a rate of about 30,000 Btu/mln at maximum cruise 
speed. Approximately 4,000 lb of water also is carried as a heat sink substitute for use 
when the fuel flow rate is so low, or the fuel temperature is so high that it Is inade- 
quate to provide a sufficiently large heat sink. The fuel tanks on the Xfl-70A are pressu- 
rized with nitrogen gas to prevent the formation of a potentially explosive air-fuel 
mixture in the cells. 

1 

Polsson-Qulnton, P.  (O.N.E.R.A. ), PERSPECTIVES 3ÜR L'AVION DE TRAMSPOHT SUPERSONIOJE . 
technique et Science Aeronautiques et Spatlales, 1962. (May/June), 189-202. 

In the next tan years, it Is probable that transport aircraft flying between 2000 and 
3500 Km/hr. will have come Into operation on at least some heavily travelled routes. 
The new tachnlcal problems of such aircraft are briefly reviewed before describing the 
economic operational and human aspects of supersonic flight. Finally, the probable 
characteristics of actual planes are envisaged; the long range Mach 3 carrier and the 
Intermediate range Mach 2 plane. 
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Pollt«ln«r, i.  (Contlnwat«! Oil,, SOB TUAtlLm CHARiOTBRIOTlCS (V ATRCRAW. TM. rnnrnr* 

oxp.ot.d in engL" ».^".      P"">«» «nd fwtur« ch^cUrlrtl, of th« to t. 

LvLf Jet fue?. ^t^ n^r  '/^^r Wlth 00mplete li8t8 of 'Plication.,  of post-vrar 
merits 0^(11?^^^ T^ ^^«P0^1"« ^^ern fuels.    After deecrlMng the 
Ts given    <ilfferent ^^^«'-.on-types,  a epeclfIcatlon of a new Improved fuel.  T-5, 

O 
CO 

SlW^TESpE^^^i^r ™t*T*'^'  ^ TRANSFER TO FUTIDS IH THE REOIOK OF THE wniii^Aii TEWFERATURE.    Jet Propulsion,  27,  776-83 (1967). 
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Pi-ater,   C.  D.  and Lage,  R.  M., THE KZMKTICS OP THE CRACaCIMG OP COTEME BY SILICA-ALOTHHA. 
CATALYSTS.    Advanoea  tn Catalysis,  8,  293-339 (1956). 

« 

An extensive study of the kinetics of cuunene cracking over slllca-alunlna catalysts was 
carried out using both a differential and an Integral reacti". Dependence of reaction 
rate on pressure, temperature fand the Influence of inhlhltors on reaction rates were 
determined. Kinetics of coke formation and types of coke forued fron both cumene and gas 
oil feet stocks were studied. Adsorption constants for cumene, reaction products and 
various Inhibitors were calculated. 

Sä 
ig 

Predvodltelev, A. S., ed. OAS DYNAMICS AND PHYSICS OP COMBUSTION.  Jerusalem, Israel 
Program for Scientific Translations, 1962. 168 pp. (U.S. National Aeronautics and 
Space Administration. NASA-TT-P-79). 

The book consists of a collection of papers describing work (primarily experimental) 
carried out In the Combustion Physics Laboratory of Institute of Energetics of the 
Academy of Sciences, USSR. Of particular interest are a group of papers by 
L. N. Khitrln, S. A. Ool'denberg, I. N. Sundukov, an^ V. S. Peleven dealing with pro- 
blems of turbulent combustion of gaseous mixtures.  These deal with flame fronts in 
free Jets, combustion behind turbulent flame fronts, and r^opagatlon of turbulent 
flames in the presence of high flow velocities. 

Price, E. A., Howard, P. W. and Stalllngs, R L., Jr., HEAT TRANSPER tfEASUREMDITS ON A 
PLAT PLATE AND ATTACHED PINS AT MACH NUMBERS OP 3.51 AND 4.44. U. S. National 
Aeronautics and Space Administration, TN D-2340, June 1964. 36 PP. 

Heating distributions were obtained on three fixed-sweep fins (12.87*) of different 
leading-edge diameters partially submerged In a turbulent boundary layer, as well as on 
the flat-plate surface adjacent to these fins. Heating rates were also obtained on a 
flat plate adjacent to a fin at sweep angles varying from 0* to 69#. Heating rates 
obtained on the leading edge of the fins outboard of the sldewall boundary-laytr effects 
are In good agreement with laminar theory. Maximum stagnation-line values obtained In 
the region subjected to the flow of the turbulent sldewall boundary layer are In good 
agreement with turbulent theory. The tests were conducted at Reynolds numbers per foot 
ranging from 2.6 x 10* to 4.2 x lOr. 

; 
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Probert. R. P. (National Gas Turbine Establishment), RAM-JETS. Royal Aeronautical 
Society. Journal, 62, 151-73 (March 1958). 

The article reviews the state of the art In ramjet development, particularly the 
work of the NOTE at Pyestock.  It Includes a discussion of combustion chamber cooling 
using bleed air cooling. "Calculations on cooling are always depressing." 

Purnell, J. H. and Qulnn, 0. P.;(University of Cambridge), THE PYROLYSIS OP n-BUTANE. 
Royal Society fLondon). Proceedings, A270. 267-84 (1962). 

A detailed analytical study of the formation of the products of the pyrolysls of n- 
butane In the temperature range 420 to 530*C and at Initial pressures between 10 and 
150 mm Hg was carried out. A free-radical mechanism Incorporating that originally pro- 
posed by Rice was shown to give an excellent quantitative account of the reaction occur- 
ring. Rate parameters for some of the reactions Involved were calculated. The unlmole- 
cular decomposition of the ethyl radical was shown to be In Its pressure dependent 
region throughout the range of conditions employed, and the fall-off of the rate 
constant with pressure was shown to be well described by the classical theory of 
Kassel. The Important role of the ethyl radical In determining the kinetic features of 
paraffin pyrolyses was outlined. 

i 

Purnell, J. H. and Qulnn, C. P. (University of Cambridge), THE ROUE OF SURFACES IN THE 
PYROLYSIS OF n-BUTANE. Chemical Society (London). Journal, 4128-32 (1961). 

The effects of a four-fold change of the surface:volume ratio (A/V) of the reaction 
vessel and of seven types of surface on the rate of pyrolysls of n-butane has been 
examined by gas-chromatographic product analysis. It has been found that, up to 90 con- 
version of n-butane, identical and reproducible rates are observed at all values of A/V 
and for clean, KCl-coated, and etched Pyrex vessels. A magnesium perchlorate coating 
leads to a large initial acceleration of rate, probably due to decomposition of the per- 
chlorate to oxide; when this is complete the rate is less than with the other types of 
surface. Conditioning by carbon reduces the reaction rate considerably and the effect 
is cumulative. It is concluded that in clean, KCl-coated, and etched vessels the reac- 
tion is homogeneous, but that is magnesium oxide or carbon-coated vessels heterogeneous 
termination processes may be important. 
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N^^tlanJic^rirJan^tJon* ^^^ "? *™-™™™* * FACILITIES. 
ment. Report 140. July^gl     is pp.      ^^ 0rOUP for *"™**W1 Rwearch «id 9**** 

high-temperature jlt^LiÄ JlÄTIfLfÄ Sf <l68orll>«8 **»! several    ^ 
material;.    Of J    etrJeacrlbeS    one Js «senJiffi S r9rarCh ^ •t™*"™ ^ 
Provides stagnation te»pe"t^;p0?: sSo!"    ^ Jj IroSZT S ' ^^ englne ^ 
nation teaperatures up to 4200«F.  one Is a 4060-^Jr iS      *    *nglrU> S1 Provld" »t^g- 
and one Is an electric-arc-heated 1^ litt SÜ   ^     S! U8lng ' ceramlc *** «changer, ■ao^tjic arc-neated Jet with stagnation temperatures of over 16.000»P. 
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Qulnn.   C.  P., THE THERMAL DISSOCIATIO» AMD PVPnrvflTQ AB »».». 
Proceedings. Ag^. no. 136l. 190" {l^Jf WR0LraiS 0P ^A"8-    **•* Society (London). 

N 

pyrolysis of U^^VS^lJÄ for ^ 
order process of veloolty constant nt0 nethyl radlc»1" •• • 'irst- 

l0«l(*i - (17.^5 * 0.82) - 91740 t IHOO       1 
2.303RT [a     )• ' 
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Qulnn, R.D. and Kühl, A.B., COMPARISON OF FLIOHP-MRAOTRKD AMD OALCULMSD 'I'tlMuiutiPii mum 
TRANTER 0» THE 1-16 AIRPIARE AT MUCH lUMtS PROMT^ H AT^S^SlSTSSA^

T 

H^rLl^!!:*^61, 55 MS?1! ff th# ** al^1,mÄ ^ • ^H to a Nach ««.ber of       " 
5;? C I,reMn*e2.Änd «««Pared with cal.ulatad valuaa.    Calculated boimdary-layar 
thlcknew« and Mach nunibor profile. In the .hear layer are al.o prewlrtJ? 

i 
The communication present, what are believed to be the fIr.t data on the mlcro.ooplo * 
rate constant, a. a function of molecular .tructure In a .erle.:    2-butyl, 2.pentyl 
2-hexyl,  2-heptyl and 2-octyl radical.. *      ponxyi. 

The converelon of 1-methyl-l-propylcyclohexane and l-methyl-l-butylcyclohexane wa. 
2££f ZT, Älu,alno8illö*f «talyat at 600?   Under thele reaction cmdlS^.^. allcyl 
»ubetltuent. were removed from the quaternary carbon atom.    Concurrent^ the1£oceL« of 
hydrocracklng. alkylatlon,  dehydrogenatlon and l.omerl^tlon TS*TS£mSi£?^ 
into a flve-membered one al.o occurred.    Aromatic hydrocarbon. mSmSSTSilm 
Trl^J r'T" IS paraffln8 t««1^ «wous) and five- rf TrTlSuifl rnffStiim 

* xwHusn« was increa.ed, the degree of conver.lon of the l^drocarbon increased. 
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A.. Khromov. 8. 1.,  Oltlna, R. N.« Baltnkova, B. S., Tr««hchova, K.8. Radzhabll-Seldova, N 
and Kazanskll. B. A., CATALYTIC CONVERSIOKS OP l(l-DINBIHZLCYCLOIimMB AHD l-HBTHyL-" 
l-ETHYLCYCLOHEXANE IN THE PRESENCE OP AN AUftUNOSILICATB CATALYST. Journal Of Oonoral 
Chemistry (U. S. S. R.), 29, 2178-84 (1959). 

The converalons of l.l-dlnethylcyclohexane and l-methyl-l-ethylcyclohexane were studied 
over a »Ulca-alumina catalyst at 500«. Under these reaction conditions alkyl groups 
were removed from the quaternary carbon atom in the ring; hydrooracking, methylation, 
aromatisatlon and leanerization of slx-membered rings into five-membered ones also 
occurred. The main conversion products were aromatic hydrocarbons, while paraffinic and 
napthene hydrocarbons were formed to a lesser extent. 

a 

Ragozln, N, A., JET PROPULSION PÖELS. London, Pergamon, 1961. 168 pp. 

Following a brief introduction In which classes of engines and fuel types are des- 
cribed the author presents a critical survey of the current situation with regard to 
physical and chemical properties of fuels used in turbojet and turboprop engines 
with special reference to the USSR, USA and Ot. Br. Specifications and standard fuel- 
testing methods are described together with typical fuel-test data. A short chapter 
on fuels for supersonic flight speeds deals only with thermal stability and vapor 
pressure requirements. 
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Rapoport, I. B., Nefedov, B. K., and flrakhova, S. 0., DEHYDROOBNATION OF HIGHER PARAFFIN 
HYDROCARBONS OVER CARBON CATALYSIS. Journal of Applied Chemistry (U. S. S. H.). 32. 1137- 
44 (1969). **' 

With activated carbon promoted by l-2rf*<rJi salts the dehydrogenation of paraffin hydro- 
carbons containing from 8 to 20 carbon atoms was effooted at 450-6l0*C. With paraffin 
hydrocarbons of 10-20 or more carbon atoms dehydrogenation was accompanied by cracking. 
The unsaturated hydrocarbons formed as the result of dehydrogenation had the double bond 
in the o-positlon. 
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Raring, R.H., Freeman, J.W., Sohulty, J.W. and Voorhaa«, H.R.. PROORBSS REPORT 0» THE 
NASA SPECIAL COMHITTEE Oil HATBRIALS RESEARCH FOR 8ÜPBR8CIIIC TRA1I8P(«!S8. Ü. 8. National 
Aeronautloi and Space Administration, TN D-1798, Nay 1963.    202 pp. 

Activities of the NASA Special Committee in Materials Research for Supersonic Transports 
during the first 19 months of its life are suamarised. Detailed results fro« the several 
Investigations of sheet materials for wings and fuselage made under the Conmilttee cog- 
nisance are presented. Committee reconmendations for further research are outlined. 

Raykov, L 0., HEATING OF AIRCRAFT IN FLIGHT. Moscow, Voyenlsdat, 1262.  97 PP- 

The book analyzes aerodynamic heating In supersonic aircraft and resultant structural 
changes. Sources of heating are studied, and data on new materials and coatings capable 
of withstanding Increased temperature loads are given, along with problems related to 
otructural strength at high temperatures. 

■ 

Reed. R. D. and Watts, J. D., SUN AND STRUCTURAL TRMPBHATÜRE8 MEASURED OK THE *.16 
AIRPLANE DURING A FUGHT TO A MACH NUMBER <» 3.3. Ü. 8. National Aeronautics and 
Space Administration, TM X-468, January 1961. 23 pp. 

A survey of skin and structural temperatures was obtained on the X-16 airplane during a 
flight to a Mich number of 3.3. Fuselage, wing, horisontal-tail, and vertical-tall 
temperatures are presented to show temperature variations on the external surfaces and 
temperature differences between the skin and internal structure. The maximum tempera- 
ture recorded was 440*F on an unsupported skin area on the lower vertical tail. 
Temperature differences of 400^ were recorded between the external skin and Internal 
spar webs on the wing. Local external temperature differences caused by the heat-sink 
effect of the supporting structure were as great as 220#F. Temperature-indicating 
paint aided in identifying the location of areas of concentrated heating on the lower 
surface of the wing. No heat transfer analysis is Included. 
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Reese, B. A. and Oraham, R. W. (Purdue Unlveralty), HEAT TRANSPBR AMD PRICTIOHAL 
PRESSURE DROP CHARACTERISTICS OF WHITE FBMINO MITRIC ACID. Jet Propulelon. 24. 228-38 
236 (1984). "5-      ' 

An experimental inveetlgatlon was conducted to determine the heat tranafer and fluid 
friction characterlatlca of white fuming nitric acid under conditions simulating Ita use 
In regenerative colling or a rocket motor. Measurements were made over the Reynolds 
Number ,'ange from 88,000 to 220,000 and for heat fluxes from 0.13 to 1.4 Bt^lnJ-sec 
Tne apparatus used a 24-ln?h length Heynes Steinte Alloy 28 tube 8/8-lnch O.D.. 
0,043-Inch thick as the test section. Electrical heating power was supplied by a 100 
kw transformer connected to the ends of the test section. This work was sponsored by 
the NACA under Contract NAw-6129 and further work was done under Contract MAw-6286. 

I 

Held, R. C. and Sobel, J. E. (Massachusetts Institute of Technology), THE ESTIMATION 
SATURATED LIQUID HEAT CAPACITIES ABOVE THE BOILING POINT. Industrial and Engineering 
Chemistry, 8£, no. 6, 98 (1964). (Abstract of Research Results Service Manuscript 

Watson's equation Is re-solved by using a three-parameter law of corresponding states. 
Volumetric properties of gas and liquid phases are assumed to be functions of reduced 
temperature, reduced pressure, and critical compressibility factor. The tabulated 
thermodynamic functions of Lydersen et al. are used in the calculations. 

OF 

, 

Relman, P. A. (Arthur D. Little), INVESTIQATION OF PARAMETERS AFFECTING AIRCRAFT AND 
MISSILES FUEL FIWRATION. U.S. Air Force,WADD TR 60-263, Part II, Contract AF 33(616) 
6386, May 1961. 49 pp. (AD 271466). 

The feasibility of varloua alternate methods of removing free water, dissolved water and 
solids from military aviation fuela has been investigated. Although electrostatic and 
centrifugal techniques are available for removal of free water and solids, these methods 
are combersome and expensive. They offer no real advantage over filter/separation. The 
removal of dissolved wacer may be accomplished by a number of methods for which ttm 
necessary technical knowledge Is readily available. Even complete removal of soluble 
water would not guarantee the elimination of airborne fuel system icing, however, and 
the use of anti-icing additives may be more practical. The effect of electrostatic 
charges generated by flowing fuel on contaminant behavior has alao been inveatlgated. 
Although highly charged conditions were readily produced, no effects upon particle dla- 
persion, filtration efficiency, or coalescence were obaerved. 
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Rendel, D.   (Royal Aircraft Bstabllshmant. Farnborou«h)    THMIWT  PRMTXIM *m .,,„„ —« 
PORMANCE FLIGHT:     A FURTHER COWRIBimON TO Jffi Sei IÄMOTTSESL? SJS" 
OROAMIZED BY THE STRESS ANALYSIS GROUP OF THE IMOTITTOE OF^^M      S^SSt f ^M 

ing.  gi,   no.   306.      220-3    (1954). A«tfiiTUTB OF PHYSICS.    Aircraft Engineer- 

Various heating and cooling problems encountered In high-speed flight er. e«n.m-..~t 

*^*T*ssT^rTrand the fuei -*• ^^."if^ miS night at moderate speed, »hlle at higher speed overheating becomes a problem  Curv. 

^eP" m:htrelating 8kln temPeratUre rlM t0 ™ -A ^U^mc^ss^' 

S 

• 

lop»„t 0.„t.r. AErC-TK-rr^u^iaT'M-pp0-  f^o^! Arn0l<1 Bngl"'"n» "^ 
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if«^!' I* i*!!' ""■• oon,lu<,t«,J •» ">• »uptrfonlo ecmbmtlon tunn.1 to det.rnln. th. 
•fflclency of the combu.tlon In a .hook Indued combuotlon «».rth. .ff«t rf tJ.TLI 

rftL ^ohÜi,^! !   * l0" ,n'1 "" ■mount •* "•^ «l«".    An MrodrM.lc MM« 
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Richardion, J. L.# Boynton, F.  P.. EOM, I. y   and Maaan   n   M   /•* --    ^ ^ 
TRAMSPER IH REAOTIOM SYSTEMS      HEAT TBAXam vTt A    ^ i"'« ««*<»<» »»lW«lt3r)# BAT 
Chemical Englnaarlng Vc^Z] iTlSO^^l?. ^04 ^ FLa'IM0 H0,BUL ^ A «"«> C«™«. 

The MI04-M0, gas aystem 1« convenient for ezperlaental atudi«. •«• «-.^-«.4    •    , 
of heat transfer proceed, in equlllbrltm-tS r^SSa «JÜL     S^Ü!*17,101' t-««?*t«~» 
and .peclfic heat of theee .yetL are ^^iJ^^JS ^^^.S^.1 'T10*1*1*7 

temperature making difficult the aMl««-mr7n Ll^r S M^Mt^i— function, of 
values   of the^henial Sopertl« ^TS! i? J^   trawfer correlation, of effectlre fU. 
cylinder to K.SrS aTra^re^lnSlS"^^:; ^L^^ ^ ' 
up to about 40 ft/sec.    if specific •nth.intTÜ.Ü.i7 "«•»ined at free streut velocities 
force for heat trinsp^ . ^^nr^rmt^ S fJ^SHSTlH 2* " th0 **** 
can be obtained by dimensional analysis   IS^L,??.^11 h0»t-tj™"» «te data 
al relationship, V-^fC, ZT^SZ^TJ?   <*** pr<v#rtle» ^ «- convention- 
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Ries«, C.  H.  and Morrits, P.  L.,  CATAWSTS POR PETROiaw fmnmin 
Chemistry and Refining,  4,  279-322 {1961). reTR0IÄTO ™»INIM0. Advances in Petroleum 

discussed and the manner in which th« v.^,. !     *! »«chaniSM for these reactions are 

Proo..41ng., S.otlon lIl.&tZnMM).™-    Amnl°'a P«trel~» I"tltut.. 

though -KiSTLSStJSLnSS ?***•.: ""»'• •? us*«* ■■ —m. 
lh ther«l .„rw tiiw^rt. ^ *"" <!on'1,toI,»"<«' <* th.or.tlc.1 factor, inrolrid 
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Rocht«, L. 8., COMMERCIAL OTPERSONIC TRAHSPOHT DBVELOPMBHT.  Society of Autoaotlro 
Engineers.  SAE Paper 45IB. January 1964. 4 pp.  (Engineering Index, 1962. 47). 

Approech taken by Federal Aviation Agency enphaalalng elements of paasenger safety and 
comfort, compatibility with airports and air traffic control systems, economy of opera- 
tion, extended utilisation life, and conmainity acceptance with regard to noise; techni- 
cal and operational problems Involved; future work in addition to work by NASA and 
military embraces research and investigation of most promising metals, propulsion 
research, and sonic boom problem. 

Roels, R., TESTINO THE OXIDATION OP MOTOR 7JJSL  IN THE PRESENCE OP OOPPER, 
Petroleum. Journal, £0, 22-6 (1964). 

I.istltute of 

jfj 

A method of accelerated aging of motor fuel In the presence of copper (modification of 
ASTM D525) was developed. Cupric oleate, cuprlc stearate, anJ cuprlc acetate were 
tried, but the latter compound gave less reliable results. 

Rogers, J.  D., Jr. (B. I. du Pont de Nemours), TURBINE FÜBL THERMAL STABILITT - CPR COKER 
AND PLIOHT EVALUATIONS. SAE Transactions, 68, W-BZ  (I960). 

Fuel thermal stability at the operating temperatures encountered in commercial transports 
and military weapon systems is an important safety and performance consideration, and 
yet, undoubtedly, one of the most difficult Jet fuel properties to measure. New research 
techniques have been employed to determine the threshold temperatures at which deposit- 
forming reactions may occur In fuels. These techniques have been applied extensively In 
laboratory and flight programs to establish standard procedures for use by the aviation 
and petroleum Industries. The CPR Fuel Coker developed by the Coordinating Research 
Council Is the best-known laboratory method relating fuel stability to service experience. 
Current Jet fuels are thermally stable at 300AOO,F. Fuels that will be thermally stable 
at higher temperatures will be needed for Jet-powered aircraft flying at Maoh 3 and 
above, and evaluations of hydrocarbon fuels are being extended into such areas of super- 
stability. This paper Is a report of the Fuel Thermal Stability Oroup, Aviation Fuel, 
Lubricant, and Equipment Research Committee, Coordinating Research Council, Inc. 
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Rogers, J. D., Krynltsky, J. A. and Churchill, A. V.t JET TOEL CGVTAMIKATXaK: HATER, 
SURFACTANTS, DIRT AND MICRQL'ES. SAE Transactions, 71, 281-92 (1968). 

This paper Is a report of the Croups on Jet Fuel Icing froblena. Water Separation Character- 
istics, and Aircraft Fuel Tank Corrosion, Aviation Fuel, Lubricant« and Bquipaent He—arch 
Committee of the Coordinating Research Council, Inc. 22 references are included. In 
recent years, fuel contaminants have been pinpointed as the cause of several accidents in 
military Jet aircraft and "incidents" during operation. Free water aad dirt, normally 
filtered cut and separated prior to servicing. Have been recognised as the principal offen- 
ders. Recent studies have shown that the performance of filter-separator equipment can be 
affected significantly by slight changes in the fuel's chemical constituents. The effieiancj 
of fuel purification can be degraded by certain additives and trace quantities of surfactanti 
In addition to causing direct damage, the presence of water and dirt creates an environment 
for growth of microorganisms. 

■ 

Rogers. M. R. and Kaplan, A. M., A FIELD SURVEY GF THB MXCROBIOLOQIGAL COMTAmsm« PRE- 
SENT IN JP-4 FUEL AND 116/145 AVQAS IN A MILITARY FUEL DISTRIBUTION SYSTEM. U. S. Amy, 
Quartermaster Research and Engineering Center, Microbiological Deterioration Series 
Report No. 6, June 1968. 36 pp. (AD 410519). 

This report presents the findings of a microbiological field survey as conducted on 21 
through 25 May 1962 of the fuel distribution system at Pease Air Force Base« Kew Hampshire, 
and Its civilian supplier. New England Tank Industries, Newington, New Hampshire. Samples 
of fuel (JP-4 and 115/145 Avgas) and water, when present, from seven locations in the 
system were cultured for micrcbial contamination immediately after sampling using mem- 
brane filter or standard water dilution techniques. Nine selective media were used for 
culturing purposes. Bacteria were present in the fuels in higher nunfeers than fungi. 
Bacterial counts ranged from a low of 8 to more than 42 per 500 ml of fuel, whereas the 
estimated fungal count ranged between 2 to 18 per 500 ml of fuel with no significant 
buildup noted at any of the sampling stations. Until a direct correlation can be made 
between the presence of microorganisms and the incidence of fuel problems such as fouling, 
filter plugging, wing tank corrosion, failure of fuels to pass specification and other 
tests, and excessive corrosion of pipe lines, tanks, and fuel handling equipment, a finite 
numerical microbial quality standard for a fuel distribution system cannot be set. 20 
references on microbiological contamination are given. 

S ti 

Rosner, D. E. (Aorochem Research), CQNVECTIVE HEAT TRANSFER WITH CHEMICAL REACTION. I. 
THEORETICAL DEVELOEMENT OF CORRELATIGH FORMULAE FOR THE PREDICTION OP HEAT FLUXES IN HICE 
PERFORMANCE ROCKET MOTORS AND RELATED SYSTEMS. U. S. Air Force, ARL 99, Part I, Contract 
AF 33(616)-6216, August 1961. 105 pp.  (AD 269816). 

Energy transfer in chemically reacting boundary layer flows is discussed from the point 
of view of the investigator, who Is seeking to extend existing correlation formulae to 
cases in which thermochemical effoots influence heat transfer rates. Emphasis is placed 
on the prediction of convective heat fluxes in high performance rocket motors; however, 
examples are also given from the field of hypersonic gas dynamics. 
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rtSatlon cooled flat plata.    This rewarch was supported In part by the U.  8. Air Force 
under Contract AP 49(688)-1138. 
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Mo abstract. 

1 

ER-176, June 16,   1964.     66 pp.     (Appenauc   A        „t««?«»^ nnMnwRAipmntq^ 
VOIATILITT CH&RAÖmiSTICS OF AIRCRAPT FOELS AJ MZVATBD TBMFBMTOTBS). 
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Rothberg, S. and Jenaup. R. S. 
TION OP AN-P-58 AIP.CRAPT PUELS. 
981-5 (1951). 

(U.S. Rational Bureau of Standards), NET HEAT OF  CGMBUB- 
Indußtrlal and Engineering ChealBtry, j^, no. 4, 

The work deecribed In this paper was undertaken at the requ.?et of the Bureau of Aaro- 
nautlce of the Department of the Navy to determine whether t-.a heat» of combustion of 
volatile hydrocarbon liquids used as Jet-propulsion fuels could be correlated with more 
easily measured properties of the fuels. Experimental measuroments of heats of com- 
bustion were made on 32 liquid fuels meeting the specifications for AK-P-58 (now 
MIL-P-6e24) Jet-propulsion fuels. It was found that the data on these fuels end data 
previously reported from this bureau of 57 aviation gasolines could be represented 
accurately by a linear equation expressing net heat of combustion as a function of 
the product of aniline point in degrees Fahrenheit and gravity in degrees A.P.I. As a 
result of this finding it Is possible to make reliable estloatttof the heats of com- 
bustion of a considerable variety of hydrocarbon fuels without the necessity of making 
experimental determinations, which a« difficult and time-consuming. 

Rothenbsrg, R, I. and Smith, J. H. (Northwestern university), HEAT TRANSFER TO A SURFACE 
RWAPTTWl    WTTfTr\    *nt    mtlPMMi »awn   »T *««• .*>-__... _ -.    — REACTING FLUID IN TURBULEMT FLOW 
(1260). 

Canadian Journal of Chemical Engineering, 38, 10^-8 
m 

The effect of chemical reaction on heat transfer has been studied for turtulent flow in 
tubes of a reacting gas. The analysis Is carried out for a heterogeneous, catalytic 
reaction occurring at the wall surface. Equations are presented for predicting the 
Increase in heat transfer ooafficient due to reaction in terms of the rate of »action, 
diffusion, and operating conditions. For an eaothermic reaction the total heat transfer 
coefficient is increased when the gas temperature is greater than the wall temperature, 
and decreased when the gas temperature is less than the wall value. 9m «ffeot is 
greatest for rapid reactions; that is, when diffusion of reaetants to the tuba wall 
determines the rate erf reaction. The equations are applied to the catalytic hydrogena- 
tion of ethylene. The results show that the total heat transfer ooafficiant can be at 
least ten fold larger than the coefficient for a non-reacting system at the same flow 
conditions. In general, the results of this study suggest that a wall-catAlyaed »action 
can be an effective means of increasing the heat transfer »te from gases in turbulent 
flow in tubes. 

Row, P. V. and Fischel, J. (NASA Flight Research Center), X-15 FLIOTT-TEST BXPERIBNOE. 
Astronautics and Aerospace Engineering, 1, June, 25-32 (1963). 

S 

This article is a popular description of the IC-15 »search program, both with respect to 
Its objectives and its attainments. Little quantitative information is given. A biblio- 
graphy lists 32 »fe»noeB, all NASA publications (some classified) on She subject. 
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Howe,   ?. T..  POWR POR THE SUPBRSOKIC TRANSPORT.    Mechanical Bnglnaerlng,  9f»  *0-6. 
(Nov 1962). 

The paper reviews some of the problem areas of supersonic trasnport power plants 
particularly with reference to the 33®,    With respect to the fuel system, a number 
of problems due to aerodynamic heating of fuel tanks and to the use of the fuel as a 
coolant for environmental temperature control and for cooling hydraulic and engine 
oil systems are pointed out. However, the discussion is brief and qualitative. 
Condensed from AflME Paper 62-Av-26. 

■ ■ 

Roy, M., AERODmMIC HEATINQ VJJRSUS SPEED: THERMODYHAMIC ASPECTS OP THE STRUQOIE.  pp. 42- 
74 in: North Atlantic Treaty Organization. Advisory Group for Aeronautical Research and 
Development, fFifth AOARD General Assemby, 16 and 18 June 1966. Proceedings.11 

Serious thermal obstacles to progress in speed are encountered only from about Mo - 1.5 
onwards. From M» - 1.5 to Mo - 2, the really Important difficulties arise In the cockpit 
pressurization and In the cooling of certain vulnerable parts of the aircraft, such as 
some kinds of apparatus and equipment. At higher speeds the obstacles increase; forced 
cooling of many parts becomes compulsory; the cycle-cooling machines become less and less 
advantageous or convenient; transpiration cooling and Internal cooling compete with one 
another, both requiring the vaporization of transports 1 liquid«, of which plain water is 
probably the best example; finally It appears necessary to cool the active flow of Jet 
engines during its compression stage. Continued advances must be made in external thermal 
insulation and improved materials capable of resisting increasingly higher temperatures. 
The progress thus achieved will powerfully and continuously contribute to success in the 
struggle to overcame the above-mentioned obstacles. 

Roy. M. (0. N. B. R. A.), PROPULSION SUPBRSONZQDB PAR TÜRBOREACTEURS ET PAR STATO- 
REACTEURS.  Advances in Aeronautical Sciences, 1, 79-112 (1958). 

The paper is primarily devoted to the limitations of turbojet engines in supersonic 
flight and to the use of conventional ramjets. However, of particular interest is a 
section devoted to discussion of the possible configurations for a ramjet engine with 
"standing detonation wave" combustion. In subsequent discussion included with the 
paper, this is commented upon by R. Gross, A. Ferri, and L. Crooco. 
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Rozengart. N. I. and Kusnetsova, Z. F., BFFBCT OF ASDBD 8DBSTA1ICB3 Of THB IMFÄOVB- 
MBNT OF CATALYSTS FOR THB OTHYDROCYCLIZATIOH OF PARAFFIN HTOROCARBOHS Kln.Mta 1 
Katall« 3. 942 (1962).  (C. A.. 68. abitr. 7847d. 1968). a™W'"mQ*S'    W"**  1 

Addn. of 1C+ to an Al-Mo oxide catalyst, or of Rb+ or Cs* to anAl-Or oxide eatalyet 
caueee tha yield of aromatic hydrocarbons from n-heptane to Increase with tlae over'i 

^how,;)thi0eff«t thereby ral8eB the •v,ra«e **•**•    Al-Pd and Al-Pt catalysts do not 

■ 

■ 
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nozhlcov, I. A. and Sabllna, Z. A.. THERMAL STABILITy OF JBT-BHOIHB FUELS. Vestnlk 
Vozdushnogo Flota, 1959. no. 2, 69-72. 

. 

1) Hard particles and tarry clumps develop In Jet fuels on heating In presence of air. 
The airdrome fuel tester used determines themal stability In 1 hour. Aircraft engine 
filters clog most rapidly at temperatures from 110-190»C. Below 100-110#0 Impurities 
are still small in size and they pass through the filter. Above 200-220,C Impurities 
partly dissolve and decrease in size. 2) Hydrogenatlon treatment of fuels removes 
sulfur, nitrogen, and metal compounds. 3) Fuels with good filtering qualities can be 
obtained by using gas-tight fuel tanks, with the space above the fuel surface filled with 
inert gas (Ng). j 

N> 

JSU™!* ILi^0 B<lulPment Corporation), INSTALLATIOH AND CALIBRATION OF A SÜPKRS0K1C 
COMBUSTION TUNNEL Ü. S. Air Force. ABDC-TN 60-162, Contract AF 40(600).800 SAll(60- 
110), September 1960. 26 pp. (AD 242616). **i«v- 

Alfach number 3 supersonic combustion tunnel, designed, constructed, and operated by 
Falrchlld Engine Division Research Laboratory under the auspices of the Air Faroe Office 
of Scientific Research, was transferred to the Rocket Test Facility at the Arnold 
Engineering Development Center. The supersonic combustion tunnel, as Installed at AEDC 
has demonstrated that the same type of combustion phenomena observed at the Falrchlld 
Laboratory can be reproduced. The tunnel can now be operated over a range of pressure 
levels between 12 and 160 psia in the plenum, with discharge pressure controllable from 

S??i ^J01"1.!!  !fU: M C0,Bpap#d Irlth th« *****  operating pressure of 120 psia at 
Falrchlld, with ambient pressure discharge. 
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Rubins,  *. M.  »na Rh0d,gf  R.  ?>#  jPt   ^Q    Incj    SHOCK-INDUCED COMBUSTlOir WITH flBLTon« 
WM,  ?^H0N 0P BXPraiM8HT m «« CilicULAJlOHr^T^T "™o    S?OT 

Theoretical analyses made recently have shown the advantages of supersonic combustion 
Hi I ?yJer8Jni0 T^*'    The Pre"nt "ork deals with experimental Investigations of 
^r^H ^ ^2"a f T^8tion ln the con8tant P1^"^ »WH» aft of an JbllqSI shock 
c^huitLn ?: .%?    r1^10118 f0r thf H2-alr «^tion.    The concept of shock-lnduced 
ZZZSrJl ?/?     S ÄS4 Wlth the U8ual condltlons where detonations are 
bust^n '  £JL?"S£?* that ^^"»"ons  are a special case of shock-lnduced com- 
bustion      Quenched gaseous components for the early parts of the chemical reaction were 
^r^n^, ;    rmln;.hydr08en mOlB0Vile reactlon rata' and a ^Panson was made of Jhe experimental H2 reaction r«te.  with the current chemical kinetic computations.    A portion 
of this work was supported by the Air Force Office of Aerospace Research. 

O 

SJ^iEC^MSCTSro»11; J^rT1 S^2^!-  Ya-'  ** «CHANISMS OF CARBON FORMATION 
.l/^L-f SITI0N r «"PARAFFINS,  NAPHTHBNBS.  AND AROMATIC HYDROCARBONS WITH SIT 
S£S'J?TLS?i ? SILICA OEL.    Academy of Sciences (S.iXRT SlS™ Division of Chemical Science, i960.  917-23. ■ ' *     •: 

Carton formation during pyrolysis of oyclohexane, methyloyclohexane, n-hexan. and n- 
SS'^Z^S ^ 5°0--900-C over silica gel catalyst.    It was'po.Äd^? 
carbon formation occurred mainly as a re^lt of polyoondensatlon of starting 
l^llrS II t S oonve"1on pwduots.    Different mechanisms for carbon fomatlon 
appeared to be operating at ego^-T^c and at 785•-825»C. 

o 
CD 

SSJ ™™ S^i^*0, "^ Hopk0' R-M-  I*****? R»a«arch Cantar), ABROWIIAiac-mATlIlO 
DATA CBTAIHBD FROM TOBB-FUOHP TESTS BETWEEN MACH NUMBERS OP 1 AND 6      U    3    NatloMl 
Aeronautics and Space Administration, TN-216. January I960.    21pp. Natlonal 

Aerodynamlc-haatlng data war« obtained fron teaqparature measurements made at a single 
lltllln gL?^5 **ß****   J» WMt modal provided data on T£SZ£ lg** 
?S x lS»    r«^?^;     ^ ^ 6'0' cori™P«*in« to Reynold, number, of 11 x 10« and 
19 x 10-, respectively.    The corresponding ratio of akin temperature to local static 
temperature variad fro« 1.1 to 2.6.    Tha second modal provided data on a HSdl now 

S-VJ.'ää r^ ssr?Ä SäT SäSHZ 
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Rüssel, A. I. (Bristol AlroMrft), SUPlRSOIflC TRAIISPOIIT AIRORAFT. Dt Inftnlsup. 7^. 
no. 15, LJS-1« (1962). •*-• 

A survey Is given of the aerodynamic end strueturel problems to be encountered In the 
construction of supersonic »iroreft. Moreover, the oonsequenoes of high speed effects 
on the aircraft systems are reviewed. 

Ryason, 
ALKYLS. 

P. R. (California Research Corp.), THBRMAL STAB1LIT1BS OF THE MRFHXL «THYL X8AD 
Combustion and Flame, 7, no. 3, 235-43 (1963). 

The thermal stabilities of the methyl ethyl lead alkyls, are, in decreasing order, 
tetramethyllead > ethyltrlmethyllead > dimethyldiethyllead, triethylmethyilead. and 
tetraethyllead (as a group); this result was obtained in measurements at TSl^-tSl'K by 
means of a single pulse shock tube. Thermal stability parallels engine performance; the 
octane number increase rises with the number of methyl groups In the additive. The 
study also proved that the decomposition reaction appears to be first order over the 
entire temperature rarge only for dimethyldiethyllead. Pressures and driver gas compo- 
sitions for the stability study were computed on the basis of the one-dimensional 
unsteady flow theory, assuming ideal gas behavior. 

00 

Sablina, Z. A. and Oureev, A. A., DETERMXHINQ THE CHEMICAL STABILITy OF FUELS. 
Aaerbaidchanskoe Meftyanoe Khosyaistvo, 1967. no. 2, 31-3. (CA, 62, 19079). 

A new laboratory method is suggested for the determination of the chemical stability of 
fuels. The rate of the formation of resins Is the source according to which the 
chemical stability of fuels is determined. In order to predict the behavior of fuel 
under the real condltlonc where the oxidation always occum In the presence of metal, a 
use of Cu catalyst in the latoratory method is suggested. Study of gasoline and 
aviation fuel containing cracking-component showed that the gasoline after 6 hours of 
oxidation contained 20 mg of reslns/lOO ml and .aviation fuel at 8 hours of oxidation 
contained 16 mg of resins/100 ml. 
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Sablln«, Z. A. and OUTMV, A. A., INCREMEMTAL «PABILIZATIOII 0» FQBLS WUH AKFIOKIDAMTS. 
Khtmlya 1 Tekhnologlya Topllva, Igfifi, no. 7, 61-4. (0A. il, 4687 h). (Bxtenalvo nmmn 
available as AD 136124. 3 pp).  '■ ■w""r' 

It was observed that addition of large amounts of antloxidants (wood tar) to fuels is 
less effective than addition in small portions, spaced so that the new portion is added 
before the previous one is used up. 

Sabllna, Z. A. and Oureev, A. A., WOM-HTOROCARBOIT OOMPOMBirPS OP FUELS AS A BASIC 
SOURCE OP SBDDfEKT PORMATBOK AT HlffH TBIPBRATÜRES. Khlmiya 1 Tekhnologlya Topllv 1 
Masel, 1260, no. 7, 33-38. (Extensive summary available as AD 246001. 2 pp.) 

The tests consisted of pumping fuel through a filter at certain elevated temperatures 
(I^O-IÖO'C). A predominant effect of heteroatomlc compounds over unsaturated hydro- 
carbons was found in sediment formation. 

- 

Sablina, Z. A. and Oureev. A. A.. TEST METHODS FOR THE HXOH-TEIIPERATÖRE STABILITY OF 
tIJifli?M mJEL3'    Khlml3ra 1 Tekhnologlya Toplivai Masel. 1967. no. 9. 93-6. (CA. 54. 

The method, described in detail, consists of heating 250 ml. fuel at 250« in a steel bomb 
for 1 hour. The effects obtained with 6 additives and by refining with an adsorbent are 
given. p-Hydroaydiphenylamine plus a metal deactivates was the most effective Additive 
for reducing the formation of gum and solid deposits. The elementary analysis of the 
gum and the solid deposits and some of their other characteristics are given. 
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Jl££ü2,;JI•J[i:• B«r,,*n»''«' «• »., «nd Kugln. T. A., «BMIM, nOOWOSJTIO« Of 
SüT^ial)        *A mTlt "0tBIBnm ""■ c',ll01', ,oura•11»-^«^ V»..4, 

Ü?*!;?*! J««'*0*"^ of ben«.n« and h.ptane on an Ineandasoant molybdanum wire «as 
r^ÜiÜ f';,ln'w!h*lr V'POr• ln • ■tr,'n of ,ir«on o^' • »>••*•« "^ coll «^t.d in 
LirHi^!^ J^ O'rb0n forMtlon fcl-' o*loulat.d fro« th. dl.tano. batw^ Jh. 
coll and the point wher. fumos became vl.lbla. was In no case greater than 6 x iH ,.o 

were spherical carbon particles Joined together In the form of structures typical of the 
«th!r Jr1 C'rJri

bla?k- Th* h*1>t™ «•«'^•tlon products were of IrreguUrUajl SS 
carton u2 '  an<1 f0rBed 8truCtur" of a ^P« •^•cl.bly different SoT 

O 

CO 

££££!*«!'  a2l^idle^•  K•  '*   tUnlver8lty of Ottawa),  KINBTICS AKD MEffiAKISMS OP THE 
iP^.VSBr'aiS. ^«HIBITRD DBCOMPOSITIOM.  Canadian MMi of 

s5o.rln!L10!.0f ^ Pyroiy818 of n-^tane have been studied at temperatures fro« 520* to 
llLlL T*t ^lül'J11 from 30 t0 600 •»» *" th« rate was followed from pressure 
o^ t^ .«MÜJ. at08rÄphy*    ü- re'Ctl0n "" •cowtely of the three-halvo. 
rSTi Ä^3I^2.9JR ^J f0Sd t0 b€ 59-9 kCAl Bo10    ' •• tl- '«quency factor 

f     .  i. *    H    80C    *    The ^""on is sensitive to surface; packing the 
ZITol SLlT^ÄlÜ rany l9d t0 a de0r"lM ln "* "- * lio^as. inÜtl- 
Inti^w J!8^ "I?^,10" l8 conolud«d t0 *>• lw««ly homogeneous, and to occur almost 
^ss^itiL JTwdl0al !"8Chanl8m' th8 Vitiation reaction Is considered to be the 
^ ^ÜJn^M      ? I22! »o1"^ into two ethyl radicals.  In Its first-order region, 
and termination Is believed to be the seoond-order combination of ethyl radicals      fta 
mechani«. proposed is shown to account satisfactorily for the observS bSavl£     TS 

surfac0: HZ   J" •"'"'»tod to a certain «nount of initiation by abstraction! by7 

srs e "i tLsJssr**   trm butane' •*to 8urface cataiy818 of ** -••-*»- 

sSSJZ;e
ö;ii^fl

An-reyeVl8!;vy' V' V•• ^ »"^y^ V- Z" HBATIHO OF BODIES AT HIGH SUPERSONIC SPEEDS. Moscow. Oborongi«. 1961. 105 ^.p. 

^air^ -!!J/tte,,iP!e? fc0 a88emble the 80at^red material on the aerodynamic heating 
?L ili^;  !Ce! T  t0 pre86nt " in ? intelligible fom. A method is presented 
JaLri^ V"!'10:8 fr0B the atB08Ph^ to aircraft surfaces and from ?hese sur- 
tÜÜ I.       ,  the itmosphere. This method makes it possible to calculate the surface 
temperature for steady motion and to calculate the temperature of a high-specific-heat 
skin, on the basis of its thermal characteristics, for the unsteady motion (takeoff. 
descent, acceleration). Certain problems connected with the effect of high temperatures 
ZJÜTT  8t™tu™ are discussed and a brief review is given of the mJst im^rtait 
methods of surface protection against aerodynamic heating. A large number of graphs and 
tables are presented to aid in reducing mechanical calculations to a minimum. The oro- 
posed method for calculating themal flows is applicable for altnudes up to 80-100 km 
and for speeds corresponding to Nach numbers from 2 to 15-20. with corrections for 
aissociation in the continuous-flow region. 
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»al«, B., OARBURBACTBORfl A HAOTB BMBROIB VOLüMBTRIQüI DIQRIOZMI PWROLIEllE.  Par It. 
Institut Pran9alB du Pitrola. Rtvue, 17. no. 10, 1260-80 (Jifii). Slallar papar Ini 
Association Frar^aiaa das Taohnlcians du Pitrola. Bullatln, no. 155, 756-79 (1962). 
(CA, fiJ8, 1284d). **** 

A taohnlqu« is daaoribad for measuring tha combustion characteristics of hydrocarbon- 
air mlxturaa In a flow system. Tha flaaa atablllty. products, and deposit formation 
ware determined. Naphthenic hydrocarbona, e.g. Dacalin. which have auparlor voluMtrlc 
combustion energies, have aatisfactory flaaa oharactarlatloa. Naphthenic fuela ware 
prepared by the hydrogenatlon of oatalytloally reformed petroleum fractlona over Raney Ml 
whereby polynuclear aromatlos were converted into polynuolear naphthenea. These fuels 
showed an increaaa of 10-12^ in volumetric combustion energy. 

3 

1 

Salooja, K. C. ("Shell" Research, Thornton Research Centre), BPPBCT OP TBMPBRATDRE OK TH1 
I01IITI0N CHARACTBRISTICS OP HyDROCAHBONS. Combustion and Plame, £, 21*3-7 (1961). 

The ignition lag/temperature relationship and the effect of fuel-air compoaition on this 
relationship havebaari investigated for n-heptane, methylcyclohexane, isooctane, dilso- 
butylene, benzene and ethylbenaene, from temperatures near their minimum ignition points 
to BOO^c. Narked changes in the ignition characteristics have been shown to occur with 
Increasing temperature. In general, as the temperature is increased (1) ignition lag 
decreases, (11) the slope of ignition lag/temperature relationship becomes less steep, 
and (ill) the narked effect of fuel-air composition observed near the minimum ignition 
point decreases and eventually tends to disappear. Although the general trend of 
behavior of different hydrocarbons with increasing temperature is similar, there are 
usually marked differences amongst them with respect to the above characteristics at 
all temperature levels. This often results in a change in the order of relative 
susceptibility to ignition of the different fuels at higher temperatures. 

O 

SI 

Salooja. K.C. (Shell Research Ltd.) "IHPLÜBNCB OP SDRPACE-TO-VOKJIB RATIO OP QUARTZ 
RBACTIOH VESSELS ON PREPIAME AND IdNITIOM CHARACTBRISTICS OP HnÄOCARBONS". Coafoustlon 
and Plame. 8, 203-13 (1964). 

A number of C%-Ct  hydrocarbons were studied in several vessels of different rurfaca to 
volume ratios. Work was concentrated on low temperatures (260-700«C). rioh mixtures; and 
preflame reaction rates and Ignition delays were measured. The work is of particular 
significance In demonetrating the greatly different Ignition delay behavior of 
hydrocarbons in the region of low temperatures and long ignition delays (order of 1-10 
seconds) from that observed at higher temperatures. 
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Salooja, K. C. (Shall Rasearch, Ltd.). THE ROIS OF COKBUfflOV PROMOTERS. 
Petroleum. Journal, <481_ no. 460, 119-29, (1962). 

Institut« of 

The role played by promoters has been investigated by examining their effect on all the 
pre-flane stages and the ignition characteristics of hydrocarbons. It has been *hown 
that, in general, promoters: (1) markedly lover the temperature at which oxidation 
reactions commence; (2) increase the extent of reaction at all preflame stages) and (3) 
lower the ignition temperature. Proaoters also seem to increase the rat« of reaction; 
this effect is particularly marked during the stage where the cool flam« processes rise 
to a maximum. Different hydrocarbons vary markedly in their susceptibilities to promoter 
action. Different promoters, too, display marked differences in their relative effect- 
iveness. 

Salooja, K. 0. ("Shell*1 Research, Thornton Research Centre), STUDIES OP COMBUSTION PRO- 
CESSES LEADING TO IGNITION IN HYDROCARBONS.  Combustion and Flame, 4, 117-36 (i960). 

The extents of overall reaction at various temperatures preceding ignition and also the 
ignition temperature/concomitant lag relationships of a number of Cg-Cg hydrocarbons 
have been studied in a quartz reaction chamber at atmospheric pressure. The hydrocarbons 
studied include n-heptane, methylcyclohexane, isooctane, diisobutylene, benaene, toluene, 
m-xylene and ethylbenxene. Marked differanoes exist between hydrocarbons with regard to 
their extents of pre-flame reactions and ignition characteristics, and also with regard to 
the effeot of fuel-air composition on these properties. Studies of ignition character- 
istics reveal marked differences in the autogenous ignition tendencies of different fuel«. 
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Salooja, K. C. ("Shell" Research, Thornton Research Centre), STUDIES OF COMBUSTION PRO- 
CESSES LEADING TO I0NITI0N OF ISOMERIC HEXANES. Combustion and Flame, 6, 275-85 (1962). 

The extent of overall reaction at various temperatures preceding ignition, and the igni- 
tion characteristics, of the isomeric hexanes have been cUidied in air at atmospheric 
pressure in a quarts reaction chamber. The degree and the position of branching, par- 
ticularly when the latter involves an alteration in the number and the type of C-H bonds, 
markedly affect the preflame and ignition behavior. In general, the greater the degree 
of branching of the molecule (that is, the greater the proportion of tertiary C-H bonds 
to secondary C-H bonds) the higher the temperature at which reactions eomence, the lower 
the overall extent of preflame reaction, and the higher the ignition temperature. 

I 

267 



^ 

Sandler, 8. «id IAMWäU. M. A. (UnlYtrilty of Toronto), Journal of Ch^lcal and 
Engineering Data. J. no. 2. 268-60 (1963). 

Tha tharaal dacoicpoflitlon of n-butana has baan itudlad In tha vary 1CM  conraralon raglon, 
0 06 to 8^, In an isotharaal flow raactor. Tha analytical probla« vaa aolrad by tha 
vary succaaaful application of a gae liquid chroaatographic tachniqua. An inharant 
vaaknaaa in tha uaual procadura of axtrapolating ralatiraly high convaraion data to 
estlmata Incipiant convartion oer,haniB«B ia damonstratad by tha raaulta. On the baai« 
of the meaaured product diatributlona at thaaa low converaiona, it is poaaibla to 
ccnflrm earlier »uggeatlona concerning the reaction mechania« and kinatica. 

S 
S 

Sanln    P.  I.. Sher. V. V. and Chernyavstoya, L. F.. WtTAL DIAUCYL l-HIOPHOSPHATES AS 
AHTIOXIDAMTS (FOR HXDROCARBOMS).    Acta Chinica Academie Sciantiarua Hungaricae, 36, no. 
1/4,  381-9 (1963).     (CA,  69.  9703 h). 

- 

Metal dlalkyl thiophoaphates (R0)IP(:S)SM and [(RO)8P(:S)SlIM. where R ia C4 ***** 
C10 to 0tc alkyl. and M ia Ma. K. Ca. Ba. Zn. Fe. Pb. or Mi were taatad aa oxidation 
iJiibitoxa in a ayatematic atudy of the oxidation of an a*0"»*1'- fi»!^^!.  ., 
paraffinic-naphthenic hydrocarbon mixture (average molecular weight 404. (84 0.88*7. nß 
1 4740) separated by chromatOÄraphy from a petroleum diatillate boiling between 300 and 
420«  The oxidationa were carried out with oxygen in a cloaed syatem at 180» during 
6-10 houra. The degree of oxidation was meaaurad by the amount of oxygen conaumed. The 
addltivea were ueed in amounta of 1-2 milllaolea/lOO g hydrocarbon (0-6-1-*w>- *** , 
the nature of the metal and the atructure of the alkyl group influence the Inhibition of 

oxidation. 
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Sapon. M. F. and lavrentyev. V. I.. THERMAL STABILITY OF 0AS0LIMB AMD KKROSIMB FRACTI0MS 
AT HIOH TEMPBRATURES. Qrozny. Meftanoy Nauchno-Issledovatel-akly Institut. Trudy. 

I960, no. ?. 6^-73. (CA, 56, abstr. 899i*f, l^D* i 
An experimental procedure Is given for the determination of the heat stability of fuela, 
based on their oxidation at higher temperatures and the amount of gums and tare formed 
(mgAoo ml). Oaaollnes, keroslnes, and gas-oil frac ;lons of several crude oils were 

investigated. 
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Sargent, V    H.  and Oross, R    A.   (Falrchlld BICIM «nd AIPD1«M Cam »    immiui^i.- «.«- 
OfPERSOllIC RAMJBT.     iWS Joum.1. 22.  543-9 (i960). »"»UM Corp.).  OBTOIATIOI WiYl 

described.    Plight speedi fro« Mach 2.5 to 10 are examined.    «hemodynaMlTmlJ^ 

themal Sfi^!v    ^L      ^ *lr/Peclflc 1»^1-. «X^clflc fuel conaiaptlon and^ 
thermal efficiency.    The effect of component efficiency on cycle nirtH^iii7 in 
examined and the optimum place In the cycle for the Seto^t^n wa^la^J    '.h. 
subsonic burning ramjet Is Showr always to have superior themoJ^LlJ oT^LJ^ 
compared to a detonation wave engine,  but the dlf^rences a^e SST^n^      ™r 
differences and some design features are discussed. P 
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Sato, T.   (Kyoto Uhlverslty), HEAT TRAMSBBR BIBLIOOTAPHT - JAMMBffi WQMCa      — ■   ■ - , 
Journal of Heat and Mass Transfer. 6.  243-4 (1963)7 """«^ W0MCS-    mtwmatlooal 
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ITlliJt'J1':   n<m:Mm AflSOCUTB) WITH WATER CCHTAJIIIIATKD J» 
of ■«ral Engln-T.. Jour^i.  72.  no.  1.  41-5» (fSSxrlMJI. »DSL8.    Aaarieaa Sociotj 

Th« pajptr lg prlaarlly conc«rn«d with eont««lnatlQfl orobi.«- ^ *- ,   . 
«plaining th. -chanl« of dlfficultl.« cS^ JfJ^!1*^,^ J?*1 •,rS?,tt ** 
method, of x^orm, ».f r fro« bulk qu^tlSH   2 ^ dUett"*d   ^ 

•  ■ 

Th. conr««« .«,11,,» «miri^r^^^f ^T*"*^ "*1',n "* ** ■«■■»IM». 

I 

•afe lerel for protection cT^.^iJSÄÄ in'hi^1?1 tUrblna ^ ^ a 
operated In a narlne envlrenment  A Lc«n7nh!! / .^ l)#rfonM«c« «nglnes when 

structure and rolatllltron^ ^til raSLj^r^^j;"11 ^V""' 0f ^^ BO1äCU1«' 
contributing to the operating teB^ratu^e irLHa^i^T C0,nbu8*or "«»«•. ^ich by 
turbine engine power and lurabintr ««ctlon components limit, aircraft 

t^Mnfc I     i 
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m- 

Schlnmr.  K.M. and Aldrlch. B.W.. KLCRO BDRIOffi STBDllS OP WIAML  HlKATTf« A. wr**** M 

.♦«-4 w*  ^ ^      nomai- ana laoparaffIn«, the mono- and McycloDaraffin« mna i-h. 
straight and branch chain olefln.) harlng hydrog«, content. aboi/abSr?« ^hT^ 

and ASTM Smoke Point, above about 20 mm  It l«erT*7^.^!T!!^ "JJ* ■bout 40' 
increaeed rapid!, with decrees in th^ ^^.^V^^^^Sr'^ftho^ 
listed above, «ere rated In the following order of Increaatog fla»7adl!tl^. iL 
cycloolefln.. tetracyclododecane. tetralln and the alk^ben^.^.^:«! i!J*.^L. 
and methylnapthalene. The r^it. al.o ^ow ^7^.0^^?; ^^ Mi ^T*'. 
factor under the te.t condition.. ^ ,,0^ti11^ ~» aot • .Ignlfloant 

.1.0 soci.t7 or tot-oti„ Eng!^.. ^ jSnjsrj^^ü/i^.1- jr„. 

at low {atmoapherlc) preeeura -^—* +h«4. Z.««-*-  •"«• ■«B**" »mgxe cooBuator operated 

rf a JT^ß^rf ^ ? »/eduction of onl, 40'P m the aftertrorner lln« tam^rature or a j /& aircraft ga. turbine engine obtained with «JP iKft« m^*- tT^ "«iwrature 
the U.S. Havy. Bureau of Aeronautic.. " 150 *    ThU Work ^ •***<=*•& *I 

rs ^ Sü s-siM ss1^?- ^1iBrfgn csrLcos^'l^, 

s 
■'< 

I 

Specimen, of two nlciceLba^ allor. (InconeT?^ S S^«S£"SSl0^nxSSr?; 

peiieoSr^.Ü^T^Üi: ^^ P^"112* t" ******>**), «»d high TelocltTuoO fert 
riJ^S?   ?^2L! flT^hour cyclic test (55 minutes fuel-on and5 mlnutoTfuel-o«) 
A atatlstlcaUjr designed test program was used to evaluate the «ffoct^toJ^J-t 
concentration level. In the fuel (0.0002.  0.040. ^S w^^^ c^TtSirLa 

ä: SveTj^pTfe^ - —^^ ^äTS «rs ira^r 
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Schlesinger, W.. THE INFUUMABILIT7 CHARACTERISTICS OF SO« LIQUIDS. U.S. War Depart- 
ment, Air Corpi, Material Division, Memorandum report EXP-M-56-3486, Nay 10, 1941. 
10 pp. (AD 122). 

. 

The spontaneous Ignition temperatures were measured for 28 aircraft liquids. The tem- 
peratures and pressures were determined at which explosions occur upon sparking In 
closed systems with safety fuel PPP 654, 100-octane aviation fuel (Spec. 2-92-A), and 
certified Isooctane (2.2,4-trlmethylpentane). For each fuel a minimum pressure was 
observed below which explosion did not occur at any temperature as an equilibrium mix- 
ture of air and fuel was sparked. At pressures above the minimum, a —j— and a 
minimum temperature were observed above and below which the mixture was too rich or too 
lean to ignite. The minimum and maximum temperatures at which explosive mixtures 
formed were lowered as the pressure decreased. At atmospheric pressure, safety fuel 
did not form an explosive vapor-air mixture below 99*F; however, at pressure* corres- 
ponding to a 20,000-ft altitude, an explosive mixture formed at fuel temperatures 
above 75*F. Aircraft engine oil and hydraulic fluid were considered more probable 
sources of fires caused by spontaneous ignition from a heated portion of the engine 
than 100-octane aviation fuel or ethylene glycol engine coolant. 

Schnitzer, H. C. (General Electric), TURBO-JBT-ENODiE MECHANICAL DESIGN FOR HIGH NACH 
NUMBER FLIGHT. Aerospace Engineering, 17, no. 9, 35-9 (1958). 

Curves of ram temperature vs Nach No. and compressor temperature rise vs mach number 
(for various pressure ratios) are presented. 2000aF is indicated as the upper limit for 
turbine and compressor materials, and cooling mechanisms for buckets are discussed. A 
curve of the lube system heat load vs mach number up to about M - 4 is given. 
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Schott, 0. L. and Klnsey, J. L., KINETIC STUDIES OF HYDROXYL RADICALS IN SHOCK WAVES. 
II. INDUCTION TINES IN THE H|-0| REACTION. Journal of Chemical Physics, 29. 1177-84 
(1918). -^ 

The formation of OH in the shock wave induced combustion of H| and 0| has been measured 
by osclllographically recording the absorption of ultraviolet OB line radiation. The 
The main features of the reaction course are: 1) the induction period whose length, 
t1( varies inversely with [O*]: 2) an increase in theproduct [0,]^ as t. becomes short 
compared with the vibrational relaxation time of 0| and 3) at the end of the induction 
period a sigmold rise of [OH] to a maximum, followed by a slow decrease. t1 has been 
studied over the ranges: 1100» < T < 2600»K; 0.25 < Ht/Oi < 5; 0,004 < Ot/Ar < 0.20; 
and 5 < t1 < 500 (i sec. The relation of these results to detonation experiments Is 
discussed. 
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Schrock, V. B. and QroBOMn, L. 
FORCED CONVECTION VAPORIZATION. 

N.  (Unlwriity of California), LOCAL 781880111 flRADHWS 
Nuclear Science and Engineering, 3, 245-50 (1959). 

S 
An experimental study of pressure drop In forced convection vaporisation has been nade In a 
heat transfer loop designed for the Investigation of local heat transfer coefficients and 
local pressure gradients for water flowing vertically upward In an electrically heated tube. 
Data presented are for l/8*ln. l,d. 347 stainless steel tubes of 15 and 20-In. lengths with 
mass fluxes of 200 to 700 lb/sec ftf, heat fluxes of 1 to 8 Z 10* Btu/hr-ft* f qualities at 
the exit up to 50^ and with pressures ranging fron 50 to 400 psla. A correlation of the 
local pressure gradients as a function of the Nartlnelll parameter X^ has been obtained 
to within tl5% and a design procedure for calculating over-all pressure drop from this 
correlation Is suggested. 

m 

* 

Schwartz, B.W. (Convalr), HBAT TRANSFER TO WATER COOLANT IN OAPILIARX TUBES FOR THE 
LIQUID, MIXED, AND VAPOR PHASES. American Society of Mechanical Engineers. Paper 
58-A-234, 1958. 15 pp. S 
Stainless-steel capillary tubes, heated electrically, were employed to obtain local 
heat-transfer coefficients, based upon bulk fluid properties, with and without a 
coolant-phase change. The coolant was distilled water which was forced Into the tubes; 
the Internal diameters of the tubes were 0.007 to 0.025 In. The coolant flowed from 
the exit section of any given tube to the atmosphere In the form of heated water, 
quality steam or superheated steam depending upon the heat flux and coolant flow rate. 
Satisfactory correlations with the theoretical and empirical equations derived by 
Oraets, Drew, Hottel, and MoAdams were obtained for heating of water flowing Inside 
the capillary tubes at constant mass-flow rates. However, no correlation was observed 
with these equations when a coolant-phase change occurred within the tubes. 

a 

Schwerts, F. 0. and Eccleston, B. H., SURVEY OF RESEARCH ON THERMAL 3SABIUTI OF PBTROunM 
JET FUELS. U. S. Bureau of Mines, Information Circular 8140, 1962. 102 pp. 

S 
This circular suamarlses Information found In nearly 100 reports concerning the thermal 
stability of Jet fuels. Many of these reports resulted from work sponsored by defense 
agencies and have had only limited circulation. In addition, the circular Includes 
Information gained from Interviews with representatives of over 35 companies or agencies 
actively Interested In research In this field. The discussion Includes sections on 
stability as related to fuel composition, effects of additives, effect of storage and 
fuel tank blanketing, deposit formation, and test methods for determining thermal 
stability. 
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Schwmrt«. f. o., w«rd, 0.0., and aalth   Hum«». 
Mnr omzuAsi 

gum foraatlon.    3.    flogen i. nac.'^rj^ *    ^^J^- not' ^ 0<Wr doa. oataiyat 
of fual war. Inco^atlbl. aftar JTSL SÄ S^Ä    iLA1-,0Bt ^ thÄ ^^ 
»uparcoopatlMllty and othar. war. .£Sy c^Sm.     «     J^**1 ,?S? ■lI0,l^ 
IncoBpatlbllity.    Only fair corraiatl« mUT^i!^ S   5 bltnd* ■,MW•,I »<m*»N ambient temperature. '-«»xon exists between storafe at 110»F and at 

Ü. S. Bureau of Mines. BulleJiTeS: Sfi^TS       1)ISCÜM1« » RAD1omc«R TEOBB^aa. 

«4 oltfta. «to, mto „TJtpSS rärtJSf^ «!rl?rto: ,,ltr<,«m '—* i^ P0l»."ll.,, 
foPMtlon.   A ,0««. tf trtmto InTLC^ * •«»•twrtUll, ud a^otl, to Im 
•pp.». to b.«» «m ««.SitoJSoilS^S ^0U,,*■.1• "•"""• •»«»"■ S«« 
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^ 

SM ^CB^D ÄST S^a^ii^^.S005^ "^ ^^ •• A 
•ns Space Administration, STSarSJSSr^1 9^;    ^ Hatl«Äl ^onautlo. 

cylindrical body.   Thelwe.tI«lSS ^. •g1?1 5 ' »"^h-dlaisatar flat-facad 

recessed at depths of 0.020 inch toO^Jo^* I   ^ •tmosphare.    The surface was 
•lit in the leading facaS JS mSSeJ     SoTtJ^^ * 0'010'^^ * 0.600-lnoh 
recessed surface at yarlou. flJw^aS; SZSSZHZL'HL "Ü lnJ*ct*d «^ «« 
•traasu   Haat-transfar rat.a ^^0^.?^^   ^^ th* ,a*t ^^ th« *••* 
P^oent of the lading-face heat-Sa^Irrft^f       !T r*<lU0#<1 to 1#" «»« » flow rataa. tranafer rate at certain reoeaslon depths and alr- 
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Seader, J. D. and Wolf, H. (RockBtdjma), THBGRETICAL AMZmZS OP BBAT TRAiam TO OUBfl XV 
SMOOTH, ROOM) TOBBS UIEBR COMDITIOHS 09 TURBUUDRT 9LGV AID HIGH 9XX0C. ARS JounMl. 81. 
650-2 (1961). *" 

A comprehenalva theory which accounts Tor the variation of fluid physical propartlos cauaad 
by large radial tenperature gradients has been developed by Delssler. It has been quite 
successful In correlating experimental results for the heating of gases, but It Is difficult 
to attach a simple quantitative meaning to the parameter which accounts for the tenqperature 
gradient effect. Successful empirical correlations have &1BO been made using the ratio of 
wall-to-bulk-fluld temperatures as a parameter. In this paper a theoretical relationship 
between the two parameters Is developed. 

S 

Semenov, N. N., pp. 1-78 In:  SCMB PRCBIEMS IN CHEMICAL CEHBIICS AND RKACTIVITT, Vol. 
Princeton, Princeton University Press, 1959. 

2. 

io 
The mechanisms for thermal cracking of hydrocarbons are considered. The effect of addi- 
tives such as nitric oxide, oxygen, peroxides, and halogens on chain length and reaction 
rate Is discussed In detail. Over 100 references are cited on kinetics of chain reac- 
tions. 

I 

.4 

Sen Gupta, A. and Thodos, 0. (Northwestern Uhlverslty), TRANSITIONAL BEHAVIOR VCR THE 
SDflnUTANBOOS MASS AMD HEAT TRANSFER OP OASES PLOVINO THROUGH PACKED AND DISTBHIXD BEDS 
OF SPHERES. Industrial and Engineering Chemistry Fundamentals, 3 no. 3, 218-20 (1964). 

Simultaneous mass and heat transfer associated with the evaporation of water from the 
surfaces of Cellte spheres were experimentally studied at high Reynolds numbers ranging 
from NRe - 1935 to NRe - 10,300. The resulting values of eJh and «<d (where c 1M the 
void fraction of the bed and Jd and Jb are the mass and heat transfer factors, res- 
pectively) decreased with Increasing Reynolds numbers for NR« < 4000 and HR0 > 5000. In 
the Interval 4000 < Nj^ < 5000, the «j vs %, relationships exhibited a double reversal 
of slopes with maximum values of ej occurring near NR« - 4800. mis unexpected transi- 
tional behavior presents a novel feature that has not been encountered previously In 
similar studies. 
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seltne«. («. a. s. R.). Proceeding.. Phyelcel Che.l.try Section, Jig, 608-5 Uffi). 

The authors report Ignition delays derived fron oxMriMnt. «« ^♦«.-*4   ^ ^ 
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^9-66 (I95i*). atanoards (U.S. Watlonal Bureau of Standards), &,  no. 1, 

276 



• '     w ...      . •    . 
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Otomlatn and Industiy. 12S!:aii2teI5.CATALYTIC AÜTT7ITI m l8^ STAIMUSS ST1BL. 
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s 
s 

work wa. SoS TlSa^StJo?^^0^t LSJT'J ?Ä ü t«»^t«'*. AAIltlSal 

.l«pliflfd Si .oai.^iIJ2!I„n.2?If th. 5IR ootor and work on tarlou. 
a 

00 
CO 

277 ^ 



■^p» 

"«■naBtnti 2 tnd 8. August ififtg.    68 pp. * '* 8- "^^ 0<«tr«ot Ko 

have be« SS if «i^I **! •ff0Ct * «^ d.gra2t?on^n S/T*100' a ho*-tub« test 
work on thTemlt^^^^ * ■ffi32u'iS A^SSLS^    StU<U" 
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Fuels and lubricants for th« Mai. » 
»• Primary proble. jj^^LTgl^g^^^ ***** P~s.nt difficult probl«. 
program is prl«arlly di^^tlT* ^ te"P««itures of Nach-1 tw***    ^L ^Tz**** 
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"Shell" Research Llalted. FÖBLS FOR SÜPERSOMIC TRAKSPORPS. Shell Aviation leva. no. 806, 

This very general article briefly treats these questions in terms of experimental aonroaah. 
9^ntr^ltai    V    HW rapldly w111 foulln« of *»••* •xchanger^courlTIi^Jf Sf^ 
fuel thermal stability?    3)    Are preset standards of filtration and quality control adä- 
quate for Supersonic Transport fuelsT 4)    If heat exchanger fouling do^^u^wm U 
be possible to clean the fouled surfaces easily? 

S 

Shelton. JR. MECHANISM OF AIITIOXIDMH ACTI« IM THE OTABILIZATKll OP HnXtOOARBGH Simata 
Journal of Applied Polymer Science. 2. 846-60 (1989). -««"«' "' wajRWjam SYSTEMS. 

»our antloxidant classifications, based on differences in the method by vhich thev exert 
their effect, are noted.   The mechanism of chain-stopping action Udlso^d inTJ^TL 
four diff^nt reaction, «hich have been proposed.    Ä^ic^tJ« TJS aSiSSSnf 
tmmmfatm of inhibited thermal oxidati«. Is revieved.    S l^drien^oStl^ 
mechanism as the first step in the chain-stopping mechanism has be«rinvesti«at«d hv 
«üy** *»*!*»«* ***** the activeXSog^TSeUtSSdS JJ^JrJjm. 
^!7 Ü1? ******** •? B0~ V*±or workers, a kinetic isotope effect S. UeTdSL- 
strated with a secondary aryl amlne antloxidant as well as with phenols     AbstJStlST^ 
güg^T ^ -"«idant is indicated as the initial step KTJ^ÄÄ S 

a 

;l 

i 

ÄJT^LIw'fiS^Jf0^/!-  S-  5! ROthkOV'  ^ V"  P DBTBRMIHiffllOIl OP THE THERMAL STABILITT OP FUELS.  Khtmlya 1 Tekhnologlya Toplv 1 Hasel, l^S. no. •*, «f6-51. 

^ioIirr.<,J8Crlb6f * '•th0d 0f ^•n»lnl«« thermal stability of fuels under static con- 
2e«s^ 1. ^r T" Ü 2rC-    ^ •ff*Ct    0f ^^«turi on deposit f omit Jon l^ 
«IZIT. .   8i      *. AB0Unt 0f ^P08"» Ü cnly slightly affected by metals.    Urgest deposits are formed In presence of steel. / ■• •«.    Mrgesv 

S 
S3 

«4 i m .,'*. 
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Shtekher, S. M., Skuratov, S. N.t Daukshaa. V. K., and Levlna, H. Ya., 
OF SOME BRANCHED AIÄANES. Academy of Science (U. S. S. R.). Proceedings. 
127, 621-3, (1959). 

OF CQNBUSTKM 
Chemistry Section, 

Existing data for 2,2,4,4,tetramethyl pentane Indicated a need to incorporate a correction 
factor to usual methods of calculation of heats cf coobustlon by additive scheass. Experi- 
mental work was carried out to see if other paraffins with 0 separated quaternary carbons 
showed similar deviations from additivIty rules. Several such compounds ware synthesised 
and tested for heat of combustion. All showed approximately +5 kcal deviation from pre- 
dicted heats of combustion. Several compounds with y-separation of quaternary carbons 
showed substantial agreement with predicted heats of combustion. 

O) 

Shtem, V. Ya., THE OAS-PHASE OXIDATION OP HYDROCARBOHS. Mew York, Pergamon, 1964. 

o 

This book gives a comprehensive treatment of cool flames and oxidation processes of 
hydrocarbons at temperatures up to about 600-600*0. However, the recent studies at 
higher temperatures, particularly using shock tubes for study of rapid reactions, have 
been excluded from consideration. A 

n 

Shulkin, N. I. and Maryshklna, T. I., CATALYTIC SYMTHEBIS OF CYCLOPBMTADIEIIE HXDR0GARB0MS. 
World Petroleum Congress (Fifth). Proceedings, (17), 109-19 (1969). 

■i 

Hydrocarbons of cyclopentadlene series were obtained by dehydrogenatlon of 5-earbon 
cyclanes and cyclenes and by dehydrocycllsation of 1,8-alkadlenes over platinised carbon 
and potassium promoted shromla-on-alumina catalysts, respectively. Highest yields were 
obtained at about 600*0 and 20-25 mm pressure. * 

■■ 
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Shulkln. ».  I.. Tlwofeera, g. A., Dobrynlna. T. P., Plotnlkor, Tu. I.. P.trrMva   «   . 

Shulkln, I. I., T4»ofMr«, E. A., Dobrynlna, I.  P., PlotnUu*    Hi   «     ».fci^—^    n   « 

S SJ^Ü       y*?    " "" •ho,m ">»». «»«« 1» (inn condition», onUlmtos oontStoT 

». 

Shulkln. m I..    Tlaofeeva,  E. A..  Plotnlkov. Yü. M.. Dobrynlna. T.  f.,    Patrya^ra   0 
S^SST'  l\S-;  ^J™10" OT C«-Cl.  A^BS BY THE CATALYTIC DsiYDRJSISi OP ALKANES.     Petroleum Chemistry U.S.S.R.. .2,  828-40 (1963). if    ,.,;:. 

S.. 

Using 2-methylpentane. 3-methylpentane. and 2.8-dl«ethylbutane as examples    It wee 
shown that C.  alkanes the main chain of which contalnTless STt^ÄTiÜlS, 
loSll*7 y^/'iÜ'ÜfP!'* on ^ ^umlnlum-chrcaum-potaaslum cataly^ar 
!f!l Tt ! 8PaCe ,reloclty of 0-5 te » to «ive 32.4(* of alkenes In the catSJaaJe 
™±*?r****** eaulUbrlum yields of   3,3-dlmethylbut.l-ene SrTSSSS 
The existence of two types of active centres In an aluminium-chromium catalyst-- 
dehydrogenatlng and dehydrrcycllaln« centres-has been shown experimentally     The 
activity of the dehydrocycllslng centres can be substantUUy^ScS by twatS the 
catalyst with cyclopentadlene or furfural with subsequent regener^Ion     ^^^ ** 
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Shulkln, |. I. and Tulupora, K. D., CBEZDROODULTIOV ( 
FRACTIOWS IM PRKSEHCE OP HICKEL GH VARIOUS CABRIBRS. 
Bulletin. Dlvlalon of CJ^alcal Jcience», i960. 1106-70. 

AKDTSXft MARROV 
of Sciences (U. 8. S. 1). 

The chemical nature of the carrier has a substantial effect on the catalytic properties 
of a nickel catalyst for the dehydrogenation of cyclobexane reaction. The aoat aetiv* 
and stable catalysts are Obtained by the deposition of nickel on aluaina. However 
even mixed catalysts havln« alumina as a conponent (41,0, +810, and Al« 0. 4 »e.<L) ware 
relatively active and stable dehydrogenatin« catalysts. * ™* ^^ 

DROOHHATIOH Of THB CYCLCHBIAHE MHO. Acadeay of Sciences (H. S. 8. H.). Bulletin. 
Division of Chemical Sciences. 1960, 668-74. ■«**•»«». 

A method is proposed for the preparation of an active, stable, and reproducible nickel- 
alumina catalyst for the dehydrogenation of cyclobexane. The essential factor In the 
preparation of this catalyst is the presence of an excess of nickel ions In the reaction 
medium at the end of the precipitation of niokslous and aluminum hydroxides. A 800 
nickel-alumina catalyst prepared by this Improved method preserves high activity for a 
long tine (249 hours), without regeneratib|[i, in the arocatization of unfractlonated 
Surakhan gasoline. *\ 

SSSm—J^l  Krynit*>y* J- A- "^ Ow*M*. H. H.. A STODY BY LXOHP SGAfBBIHQ OV 
KIIBOT (V HXOH TSHFBRATORB OH THR rOBMIZQH OP IHSOUBIXS ZH J» ITOLS. H. S Haval 
Research laboratory. Report 5553, October 1240. 17 pp. 

An investigation of the chemical behavior of JP-4 and JP-5 fuels and pure hydrocarbon 
solutions heated to high tenperatures 1800- to 700-») has been undertaken SSgilght 
scattering and gas ohromatography as the primary research toolerto^teip^itu^ 
rang, studied, the oxidmtion of small amountTS nonhydrooarb« suSt^e^JSS^ 
«L «!-f?lJ1

,
<I

,fU ***!!. *** nXtro^a e<^K«nds. gives rise to insoluble aaterials. 
SLSSS Ü f.f tST0^1* 'L1 m*W ^-P-1*1« !»«»••• »*• •K^ently been 
SÜ^IÜf Jli * Ä ?,UmDt* * I*'*101« '»tion in a fuel heated in an oxygen- 
fn^   ^ ^ (b) •" ^^^ •»•c^l •«•im» which shows no gross chants 
in hydrocarbon structure after heating the fuel. If the intensity of light ioattering 
£rStrt!«rr,r: < M» »Ml■*■■ *****.  " mdioatesihat oiSns anTSSo- 
para«ins tend to stabilise synthetic fuel mixture, whereas aromatios have a degrading 

bet^L tSlir^^S!^0-*15?51*?16 •tUdl•, ^ ***** that thu*  u * dlP*ot reaction 
«ÜJÜ?. ^^u? WrbOM 'nd a ****** ^»«t in the mixture to produce soluble 
proAwts in the presence of olefins and oycloparaffins and insoluble products in the 
presenoe or aromatios. 
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Sieg, R. P., Constatarls, 0. anil Llndqulst, H. H. (California Raaearch Corp.), 
YIBHATIHO SAKPIZ MMBBTOWISI STDDIBS Of BBWi KCML CATAUr»«. 
Chemical Society, Abstracts of Papers, 145th Meeting, September JLffS» P* !• !* 

Vibrating sample magnet OB» tor studies of supported nlokal catalyst a li-dloata that 
method prorldaa a rapid and sensltlTe determination off the eanoeaferation tC 
material. Striking dlfferencea In tint —cwnt of metallic nickel en ailiea, 
and slllca-alumlna supports, »tudied by this technique as a function of beat 
and envlromnent, «ere found. Magnetic measurements correlated with *t< catolytlc 
actiTity. The present method is compared with other techniques for meaouring nickel 
on supported catalysts. 

Silverstein, A. and Ball, B.W., LIQUID KntOGBI AS A J1I fSBL FOR 
V. S. Rational Adrisory Conmlttee for Aeronautics, RM SSSC2Ba, April 

AIRCgJAPT. 
66 pp. 

;■ i 

Analytical and experimental studies of the use of liquid hydrogen as a Jet-engine fuel 
are reviewed, and the possible extension of aircraft performance that will fellow am 
adequate research and derelepmaat effort is discussed. Use is made of aasovtions 
regarding performance and weight of components that are believed conflistent with MM 
state ol the art mail the progress anticipated. 

Slmakova, f. L.« StrigalOTa, I. T., et al. ROM OP BACTERIA IB TBS TRAMSPOIttTIQM 0» TIB 
HYaiOCARBOB ABB ASPHAIff-TAR COMPOMBITS OP HkRAPittBIC OIL BBS» ABAEBGBIC CQRDITIOBS. 
Leningrad. Vsesoyusnl Beftyanoi Bauchno-Issledovatelokll Oeologoramed ochnyl Institut. 
Trudy, no. 174, 77-97 (1961K (CA, 57. 1165h). 

Several mixed bacterial populations «ere studied with respect to thsir assimilation of 
various hydrocarbon oovponsnts. The use of bpdrooarbons by bacteria depends on the com- 
position of the hydrocarbons and the distribution of rings and radicals la their structures. 
It also depends on the make-up of the bacterial biocenosis. 
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Singer, J. M. and Oruaer, »., CARBON fORIUTZOM » 71» RICH imtOOARBQV - AIR ILMBfl. 
U. S. Bureau of Nines, RI 6007, 1962. 80 pp. 

Tests using ethylene end propane a« fuels were carried out to identify the —«frr liaits of 
gase<ris fuel-air mixtures and to obtain and evaluate baslo chaaical inforaation on the 
fomatltm of smoke in very rich flaass near the smoke limit. The mschanism of carbon 
formation In weakly smoking flames is the same for premlxed and diffusion flames of gaseous 
hydrocarbons; acetylene is a key material in carbon formtion in weakly mtikkm lamas. 
It appears with the uiset of yellow, and its concentration fall» as solid carbon is formed. 
Conversion of carbon monoxide to carbon and carbon dioxide under special conditions of 
temperature and perhaps catalysed by suitable metal or carbonaceous surfaces can also be a 
source of carbon from flames. Carbon formation in weakly smoking flames does not occur 
through polymerisation and dehydrogenatlon reactions, nor througn oxygenated hydrocarbons 
An extensive bibliography is Included. 

i (A 
CO 

Slpple. H. B. and Wald, 0, 0. (Lockheed Aircraft), THE HOT AIRPLANB. Mechanical 
Engineering, 79, 925-7 (1967). 

The paper gives a popular presentation of some of the problems in meeting the 
materials (primarily structural materials) requirements of supersonic aircraft. 

S 
8 

Skinner, 0. B. and Ruehrwein, R. A.. SHOCK TUBB aTTOlBS ON THB WR0LYSIS AND OKISATION 
0? MBTHANK. Journal of Physical Chemistry, ^J, 1786-42, (1969). 

A shock tube has been used to study the pyrolysis and Oxidation of methane in the range 
1200-1800«K under homogeneous reaction conditions. Induction times were measured for 
several CH4-O1 mixtures of 1(* or less 0, content, in the range of 1 to 10 milliseconds. 
The experimental activation energy for pyrolysis is 101,000 cal/mole. With addition of 
oxygen, the activation energy decreasea. 
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Slalby, T. Q. and Staubach, R. L. (united Aircraft), FROFULSIOi 8XBTBIS fOR 0910* 
SONIC TRANSPORTS. Society of Automotive Bnglneera, 8AB Paper 686A, Ootobar 19$%. 
6 pp. (International Aerospace Abstracts, 3, no. 2, 73 abitr. A 63-10721). 

Study of design considerations Involved In determining the optlasa propululon sjrttea 
for SST aircraft. The total system Includes the Inlet end exhaust nossle as «ell as 
the engine. In particular, the Influence of engine airflow scheduling with Naoh number, 
as It affects the overall performance and weight of the propulsion system. Is discussed. 
For the purposes of the study, the engine Is assumed to be a duct-heating turbofan 
with Nach 3 cruise capability having a conlcal-centerbody, axlsymnetrlc Inlet. ■ w ■ 

'"iÄ. 

Smith G. 0.. QAS TURBINES AND JET PROPULSION: 6th ed. London, Illffe, 1966. 412 pp. 

§ 
A comprehensive treatment of gas turbine engines for aircraft Is given In the manner 
of a textbook. The treatment of fuels and fu*l systems Is appropriate to the publica- 
tion date and does not Include characteristics desirable for supersonic aircraft. 
Rather great attention Is given to hardware details of specific systems. 

I 

■'.'■'■a 

Smith, J. 0., Fabuss, B. N.. Borsanyl, A. S., and Lalt, R. I. (Monsanto Research), 
EVALUATION OF MATERIALS AS ENDOTHERMIC AVIATION FUELS. U.S. Air Force, «ADD TR60-841, 
Part II, Contract AF 33(616)-7846, December 1961. 91 pp. (AD 273833). 

Seven pure hydrocarbons were evaluated as potential endothermic fuels. The rating of 
these compounds was summarised from the standpoint of conversion, gas formation, coke 
deposit formation, and heat sink capacity. The fuels weret cetane, cyclohexane. 
ethylbensene, p-xylene, decalin, soltrol'170, and tetralsobutylene. The rating 
reported applied only to the operating ranges Investigated, and showed thac cetane. 
decalin, 8olcrol-170, and cyclohexane could be used as endothermic fuels at the higher 
temperature levels whereas tetralsobutylene is best suited for the lower level. Direct 
measurement of heat Inputs showed that the calculated heats of reaction were of the pro- 
per order. The overall heat transfer coefficient was calculated and used to obtain a 
comparison between calculated and measured conversion. The feasibility of coke removal 
from the reactor tube walls by steam injection was established. Three paraffinlc CRO 
fuels were evaluated. The heat of reaction was 100-400 Btxt/lh  converted maverlal at 
conversions of 4O-6Q0 and they could be as successfully applied as the best pure 
hydrocarbons. 
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reactor »«u tenpwature and a.tlLtin» thl Js^i  t*^*rft*ur« »^ cavaring it with tte 
the effect of t^ge^t« oJ tiT«^^ *     conv?rBloß "•• «"tloped.    A .tu4y of •**;: 
la.inar ^15 la^eTon^a0? SlS^S STSÄS.15 '^'^ ^ S ^ 

developed for e.tl«tln« propertle«, of pure hydrocwboi..  ^J iJ Ml^tlfL^!«:- 

ting erreot on deconpoeltlon and particle formation. 

hydrocarbon «V^^^SSSS'-S^ f<>r^lM ^ ^ P0*'lbl# «— * «^ is indicated.      Xn01ua*a-    ****"•* ***** over-all purity of the hydrocarbon aa«ple. 
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SSlm^tlSSS'  SAL! ,Q#in' ^ "dBwinfton. 1.0. (NanMnto ItosMroh Oorp.), 
BFFBCTS OP SBiaOTED 3PRA»S OF NIOROOROMriSIB OK TS CONPOfllXK» 0» F0BL8 AID LOMIOAIf 3 
U.S. Air Poroe, tD-TBR 83-4H7, P»rt I, Contract AW 88(W7)-9814, Ifcroh 1964. 65 pp. 

A total of 36 Jot fuol aaaploa, on« lutoloant, and 44 pur« hydrocarbon« har« b«m 
screened for growth and nongrowth «upport for 16 aoroblc bacterial eultur««. Thirty of 
these Jet fuela, the on« lubricant, and eleven of th« pur« hydrocarbon« w«r« also 
screened against five fungal culturas. Only one of the Jet fu«l «anlas covl«t«lT 
resisted bacterial attack. All 30 Jet fuel saiq>l«s shomd varl«d growth «Jportfor 
the five fungal culturas. Only n-o«tan« of th« pur« hydrocarbon« scr««n«d (laphthenas 
and n-cetane) supported fungal growth. Renoval of n-alkanas frost a s«rl«s of bactarlal 
growth-supporting Jot fu«l« significantly reduced their growth-supporting proportles 
The residual growth Is due either to Inooraplet« removal of all n-alkanas or to th« ' 
presence of other growth-supporting conponents In the fuel«, future «zp«rla»nt« are 
designed to resolve this question. 

Smith, S. R. and Gordon. A. S. (Ü. S. Naval Ordnance Test Station). A 3TUOT OP THR 
FXROKTSIS OF CYCLOHEXBMB. Journal of Physical Chemistry. 8£. iSils (S. 

*™ J^Ü7!1* 2 cy°1«h«c^ h*« ^«n studied over the temperature range 426-536-. Th«re 
are three concurrent homogeneous decomposition processes: selective cracking to 
ethylene and butadiene, dehydrogenatlon to cyclohexadlene and hydrogen, andnon-aelectlva 
2S5!Ll: Jlgü !r0dUCt8- Th* flP,t tWO P'o«--« «•• IntraSlecSi Sd SS^^ 
established to be first order with specific rat« constants 1.4 X 10" «xp[-72700^ 
ÜL l* ^ h9 X 10" "? t-71*0^ ••0-"13. r«sp«ctlv«ly. Th« thl^diccmposiSon 
path is via a free radical mechanism which accounts for lOfi or less of the total cyclo- 
hexe^djcc^sedTh^peclfic rate constant for the over-all dacompoaltlon la ^ - 
7.7 X 10  exp (.67600/te sec. »). Hechanlsms consistent with th« data are propoaJd. 
Of especial Interest Is the Interpretation of the data which shows that th« energy of 
activation for the two Intramolecular paths la the same within experimental err» 

fSJf^JM^?11*11*10^ 0'H'  "^ WmtwJÄUltar, J.H., AOOBZSRATBD STORAOB ST1BIIJTY OF 
AVIATICW FOBLS. U.S. Air Fore«. MOO TR 65-138, Msrch 1967. 30 pp. (AD 118109), 
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Snltserov, Yu. V., THE mfLDBfOB (V CBRTAIH ASDITIVBS Of Tu POWUTIOM 09 BltOSlT» II 
FUEL AT BLBVATID TSMPKRATURM. Khlalya 1 T«khnologlya fopliv 1 Nas*lt 196l. no. 11, 
55-59. 

It Is pointed out that besides tho quantity of depositst 
are Important. The Influence of certain primary amines 
deposit and resin formation was Investigated. The amlne 
benefit was about O.l^w amlne. Amines with C^ an<1 Cje 
suppressing deposits. However, for color, O^-Cg radical 
radicals were least effective. It Is possible that at 
dlspersants, while at higher temperatures coagulation of 

the particle else and shape 
In stabilising fuels against 
concentration for aptlanm 

radicals are most effective In 
s were most effective, while C 
some temperatures the amines a? 
deposit particles occurs. 

Sobel, J. E. (Massachusetts Institute of Technology), BSTIIIATIQK OP LIQUID HEAT CAPACHIBS 
IN THE CRITICAL RBQIOM. S. N. Thesis, Massachusetts Institute of Technology. June 1968. 
61 pp. 

This thesis proposes a technique for estimating the heat capacity of saturated liquids at 
reduced temperatures above 0.70. This work Is based on a rigorous thermodyrimic aquation 
first suggested by Watson relating the heat capacity of the saturated liquid to the heat 
capacity of the vapor in the ideal state and corrections for the devlatlona from ideality. 
The method was tested on 16 compounds over the temperature range 0.70 < Tr < 0.98. 

n 

Sokollk, A. S., SPOHTANEOUS CGNBÜSTIGR, FIAME, AIS DET0HATI0M IN OASES.  Mouow, 
Isdatelstvo Adademll Nauk SSSR, 1060. 

The book la a comprehensive textual treatment of the subjects of spontaneous combustion, 
flame propagation and detonations in gases. Thermal and chain processes of ignition 
and detonation are discussed in detail. Mechanisms of combustion in cool and hot 
flames, and diffusion flames in laminar and turbulent flow regimes are treated. Shock 
and detonation waves are also discussed. 
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Sokolov, S. M., and Tarlako?, Tto. V., HIAT OAPAOZTT AT 0OI8TAW msSIIBB QV m TABORS 
OF THB AVIATIOM FOILS BUZIII 8-70, IBROai««. AID FUEL T-J. Motoow. ATUtslomry 
Institut. Trudy. Sbornlk St*t«l, 1961. no. 152, 15-30. (CA. 58, «UTT f). 
.; 

An apparatus was construotad for tha datamlnatlon of tha haat capacity at constant pros 
sura, Cp, with a precision of 0.30 at taaparaturas j^OO

- and at prassuras of about I ata. 
Tha Cp of the vapors of tho aviation fuals bonslna B-70. karoslna T-l, and fual T-5 
were determined at 16 temperatures between IJO and 280*. 

Solomon, I. J., Klaln. M. J.. and Magulre, R. 0. (UP Research Institute), BZOHAVOB 
RRACTIONS OF KPHYIWBORAHBS AND HIOHER BORAHBS. American Chemical Society. Abstracts 
of Papers, 146th Heating, September 1968. p. lOM. 

The reactions of pancaborana-ll with aith« ethydlborana or sym-diathyldiborana occurred 
with practically no degradation and ware beat explainable as an exchange of SB. and 
CJHJBH, to yield ethylpantaborana-ll and diborane; tha reaction is revereible since 
athylpentaborana-11 and diborane yield ethyldiborane and pantaborana-11. Mo exchange 
was observed in tha reactions of sym-diathyldiborana with tetraborane, pantaborane-9 
or decaborane. Tha reactions of these three hydrides with ethylborane ware also studied. 

Sorokin, A. 9,  and Kolach, T. A., SffBOI OF SONS FACTORS OH BOIUHO HEAT TRANSFER Of PIFB8 
Moskovskil Enargetichaskii Institut. Trudy, i|§6. no. 24, 41-63. (CA. 63, 12764 a). 

The boiling of water and of aqueous sugar solutions in a vertical pipe and tha determination 
of average values of tha heat transfer coefficient along sections of tha pipe ware experi- 
mentally investigated. Heat fluxes fron 10« to 1.6 X 10» koal/tf-hr and a range of ^as- 
sures ware covered. Tha variation of tha average value of haat transfer coefficient for 
the whole pipe as a function of heat flux is given as well as a generalised equation for 
the middle zone where distinct boiling on the whole surface prevaila. It was found that 
the heat transfer coefficient is insensitive to the fraction vaporized up to a steam con- 
tent of 80-9V, Above 960 vapor in the stream the heat transfer coefficient decreases 
sharply. 
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Sousa, N. A., Joy, ¥., S^th, D. L.f and Sohadtt, H. J. (OMwral Blaotrlo COMU») 
PBRFORMAHCl AMD BCOMONIO BVAMMI« OF SUPBRSOIIO TSAISPOmS oSnOTO KR SESi' 
PROPULSION SUBSyaSBNS. Aerospao« Englnaerlng. Jl. no. S. 4S-58, Igß. 

Because the ooonarolal auparsonlc transport presents a new frontier of technology, and 
because the requirements to be placed on the engine are expected to be rather serere 
an extensive analysis of the supersonic transport has been undertaken. The Intent of 
the analysis effort Is to find out how the alrfraae, engine operational requlreients. 
and economics are Interrelated. Although these studies are of a continuing nature, 
sufficient work has been completed to provide significant Insight on this subject 
However, it Is concluded that It Is not yet possible to Identify the exact alrframe/ 
engine combination which will produce an optimum supersonic transport. Inasmuch as 
mission and noise requirements have not yet been fully formulated. 

8 
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Southwest Research Institute. BIBLIOORAPHY OP POBL STABILITY, SVPPUMBHT I. US Army 
Ordnance Fuels and Lubricants Research Laboratory, Contract DA 23-072-ORD-934 Anril 
1957.  65 pp.  (AD 150851). ' V 

This survey covers fuel stability publications for the period 1958-67, Information is 
presented as an annotated bibliography divided into two sections. The first covers 
published material available from normal civilian sources and from A8TIA. The second 
summarizes patent information and was compiled from a search of "Chemical Abstracts" 
Included are test methods for determining fuel stability, development of fuel antloxl- 
dants, stabilizers, corrosion inhibitors, etc., factors influencing gum and deposit 
formation, and fuel stabilizing treatments. Fuels considered Include gasoline. Jet 
fuels, distillate fuels from cracked stocks and residual oils. 

s 

S^Si^'-Sl'.Sn^' ^ and a«»P»1«^. H.. RRLATICWSHIP BETWSBN PR0PRHT1BS AID POHBR 
OF FUBLS FOR AIR JET ENOINES. Deutsche Versuchsanstalt fuer Luftfahrt. Report 210. 

iala! 20^J?t*i)al3rSi)Brltaln' ,,lnl,try of *«**•«. »«P«* TIV*.5460. December 

The influence of various chemlco-physlcal data of fuels on the thrust of a snmll test 
ramjet engine is investigated. Characteristics Influencing the preparation of the fuel 
f*f***** under the definition «heat preparation" and their influence on combustion 
behavior determined. A method of calculating the power data of Jet fuels with partial 
combustion IS discussed. 
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Splv^ck, J. D. and Pines, R. N. (Otlflr R«M«rob Labor«torl«s)v atLlCJlAUMKnm aCHIif 
BASKS QV «BPIiMMMBmiinig— AS STABILIZBRS fOB HmoCARBQIIS. Aatrleaa ChM^oal 
Society. Division of Petroleum Chealstry. Preprints, 6, no. 1, 87-97 (Wsroh 1960). 

The paper presents date on sallcylaldelyde Schiff bases of certain tertiary aalnoalfcyl- 
anlnes as stabilisers for hydrocarbons subject to aetal catalytic oxidation la an 
oxygen atmosphere. Oxidation experiments were run In three different hydrocarbonsi 
(a) cyclohoxene, (b) a straight-run gasoline and (c) a solvent extracted paraffin- 
type lubricating oil. Two of the most effective deactlvators In cyclohexene, I, I, 
N<-tetrakls-(2-8allcylldeneamlnoethyl) ethylenedlamlne and nltrllotrls-(S-sallcylldene- 
amlnoethane), are also effective deactlvators for heterogeneoub catalysis by copper In 
a mineral lubricating oil and In gasoline containing soluble copper. 

8 
'S 

Squire, L.C., SOME NOTES ON TDRBUUENT BOUHDABY LAYERS WITH fUTZD IKJEOTZOW AT HIOH SUPER- 
SONIC SPEEDS. Qreat Britain, Royal Aircraft Establishment, RAE TV AERO 8904, July 1963. 
19 pp.  (AD 421 965). 

Transpiration cooling has been suggested as a research topic for the High Supersonic 
Speed wind tunnel (N - 8.5 to 5.0) at R.A.E. Bedford. In these notes a brief review of 
existing work on this subject Is given and regions where more experimental work Is needed 
are pointed out. Using existing data an attempt Is made to assess the importance of 
transpiration cooling for a long range aircraft flying at high supersonic speeds. 

S 

Stack, J., THE SUPERSONIC TRANSPORT. 
50-63 (October 1963). 

International Science and Technology, no. 22, 

The paper presents a popular exposition of the problems In development of a ooomerclal 
supersonic aircraft. Materials problems and temperature limitations of materials are 
discussed. The use of fuel as a coolant Is mentioned, but there Is no quantitative 
treatment of this design aspect. 

S 
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Stalllngs, R.L., Jr., Burtenk. P.B, and Homll, D.T. (tand«? Itessaroh OmAw), 
TRAHaiBR AID FRE3SURB WttSWHM OH JMOk Wims A» MOB lUWBRS €V S.Sl AID 4.98 
AID AIOUS OP A9RA0X HUM -45« to 45°.    U.S. latloxal Awonautlos «ad Space Adalnio- 
tration. TH D-2?87, August 1964.    176 pp. 

Ibasureawnta war« obtained on both aharp- and blunt-noae delta vinga haTlns 70* aveep 
and dihedral angles of 0« and 24.8*.   The teata were conducted at noalnal Reynolda 
nuaber per foot of 2.9 x 10* and 4.1 x lO*.    Ooaparlaona of the experlatntal data «1th 
existing theories and correlation paraaoters are preaented.    Coaplete tabulations of 
the experiaantal results are included. 

I 

Stellings, Robert L.( Jr. and. Howard, P. W., HELIUM CCMCHrrHATICIS DOHISIRIAN 0V A 
VENT EXHAUSTHa HELIUM AT SOHIC VELOCITY HIO A SUPERSOMIC STREAM 0» AIR AT MACH 
MUMBERS 0V 3.81 AID 4.80. U.S. National Aeronautics and Space Administration. 
TN D-1787, Nay 1963. 20 pp. 

Concentrations were obtained at 7.2, 14.4, and 21.7 rent dlasNters downstreaa of the 
vent for ratios of Tent static pressure to free-streaa static preasure tvcm 
approximately 4 to 18, and heliua stagnation tenperaturea of approxiaataly 580«R 
and 260*R. Either increasing the ratio of vent pressure to free-stream preasure 
or decreasing the vented-gaa stagnation temperature resulted in an increaae in the 
concentration profiles at all three measuring stations. 

oo 
NJ 
OO 

Starkaan. B.S. Whitney, L.M. and Bollo. P.O., KVELOPIBNT 0V A XABORATORT IBTHOO POM 
EVALUATION OP FUELS FOR QAS TURBIIB ENGINES. Shell Developasnt Co., S-13186, U.S. Air 
Force Contract AF 33(038)-688, Final Report. April 1980. 88 pp. plua figurea and tablea. 

The quantity of carbon that accumulates in a given gas turbine combuator, and the amount 
of smoke in the exhaust, have been demonatrated to be functions of the carbon-hydrogen 
ratio and volatility of the fuel. The correlation with the specific gravity of the fuel 
is also quite satiafactory. Evidence from the tests described indicated that foal wet- 
ting of the combust or wall was a primary cauae of carbon deposition. Fuels of widely 
different oxidation stability still satiafled the correlation with carbon-hydrogen ratio 
and volatility. Operating variables far overahadow the effect of fuel faotora in deter- 
mining the rate of carbon deposition and the amount of smoke. 

oo 
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Steinberg, M. and Kaskan. W. I., ICamiOB OF CONBÜSTIBIB mxrOBBS K SSOCK NAfSS. pp. 
664-72 In: Syapositui (Internatlosml) on Caribuatloa, 6th, IhilTeralty of Plttafcurgh. Aasast 
30-SopteBü)er 8. 1964. lew York, Relnhold, 1966. 

Ignition of stolchloMtrlc hydrogen* oxygen and propane-air alxturea by ahoek waTea waa 
studied. It «as found that Ignition phanoswna were sore reproducible behind shocks 
reflected from the end plate of the shook tube than behind incident ahocks. lance, 
extensive data were collected only for Ignition upon reflection frcn the end of the tube. 
The lowest temperatures at which ignition was observed for the hydrogen-air mxture were 
in the range 775»K to 825'K. Ignition delays of essentially 0 to 880 |isec. were observed. 
For propane-air the Ignition limit was approxioately 1200*K for a pressure of 1 atosoapherea, 
and decreased with Increasing pressure. The longest ignition delsys were 470 t^sec. Lower 
ignition temperatures and longer delays night have been observed in a longer shook tube since 
the arrival of a rarefaction wave would have been postponed. The anonalously low teaper- 
atures previously reported for ignition by shock waves are explained as due to laperfectlon 
in experimental apparatus. 

S f 

Steiner, H.. CATALYTIC CTCLIZATIOH AID AROMATZZATIQ* OF HYDROCAHBOBS. pp.  629-60 in: 
Emnett, P. H., ed., "Catalysis, Vol. IV", lew Tork. Relnhold, 1966. 

CD 
0» 

The denydrocyclisation of normal paraffins to aromatics is extensively treated. Mechan- 
isms for the dehydiogenatlon and cycllsatlon reaction« are developed. Kinetic equations 
for the formation of toluene from n-heptene using the proposed mechanisms are derived. 

Stennlng, A. H. (University of Miami), JOTTIBITirrTKS IX THE FLOW OF A BOILDTQ LIQUID. 
American Society of Mechanical Engineers. Transactions. Series D. Journal of Basic 
Engineering, 86, no. 2, 218-17 (19641. 

The time-varying flow of a boiling liquid through a series of ducts and heaters is con- 
sidered for the case where the flow rate is controlled by a downstream orifice. It is 
shown that oscillatory flow will exist for a variety of configurations, provided that the 
density ratio across the system exceeds a critical value which depends on the geometry 
and the heat-transfer relationship. Upstream orificing will help to daap out these 
oscillations, as will frictions, inertia, and a puap with a falling head-flow x*latlon- 
ship. The analysis presented is applicable not only to boiling, but also to heating of 
a gas or a supercritical fluid provided that the frictional pressure drop is snail and 
the volume change is large. 
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Stephan, K., 

ChMile-In««nleur-T«chnlkf «, no. 11, 776-84 (IMS). ( 
4, no. 4, 216 abstr. A64-11658, 19641. 

Davalopmant of a aotel concopt for tho Mcbanlsa of hMtt tranafar bf :<Mm bollli« 
liquid«, iba fonation of rapor bubbloa an »0116 «alls la atadlad, and tto 7«salt4 
extended to an Inrestlgatlon of the affact of bubble formtion «pan haat tranafar  It 
la shown that this approach leads to the establlshn int of dlmnalonleaa haat tranafar 
coefficients. Described are experiments to derlre a nodel la« for the datazvlmtlen of 
the effect of heating-surface roughneas upon haat tr Anafar. 

Stepukhovlch, A. D., KINBTICS AH) 18CHAI13N OP IXLAIID AID IM.riATED CXACKIIO OP DIMO- 
CARBONS. pp. 230-57 in:  "Nezhvusorskoe Soveahchanlye po Dilml Heftl, 1666. Sbornlk 
Tru<Syw. Moscow, Isdatelstro Noskovskogo Uhltarslteta. #§0.    (CA, &t  abstr. l28S0h). 

A review with 36 references. 

6 

Stepukhovlch. A. D., KDOBTICS AID —— OP THE JWWMl AB) 
PARAFFimc HTO^OCARBOPS. Saratov. Oosudarstvannpi Bniveraltat. 
177-201 (19g0). (CA, ^57, U46aa). 

ffohaapa Zaplskl, ^, 

Systeaatlo Investigations «are carried out on the affect of varloua aubstanoea on the 
kinetics and the aechanlsn of daconpoaltlon of Individual pasaous <a—■ uniti 
conditions. Various processes ware considered and mthaMtlcal axprassiona «are darivad 
that define theraal cracking as a aalf-lnhibltlng process, deal with the kinetics and 
aechanlsa of inhibltad cracking and the Initiation and acoeleratien of the raactlona. and 
deal with the overall klnetlos of Inhibition and initiation of orating. 
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Stepuchovlch, A. D., TUB KINKTICS AND »CHAMISM 09 THE 8BHITZZBD CRACKHO OF PAHAIFIIIC 
HYDROCARBOMS. Zhurnal Flilcheskoy Khlall. 30, 666-66 (1966). (Canada. Matlonal BaMareh 
Council, Technical Translation 767). 

A mechanism is proposed for the »eneltlzed cracldng of hydrocarbon«. This mechanls« 
explains the observations that sensitizing agents can accelerate or retard hydrocarbon 
decomposition. A kinetic equation is deduced and integrated for the rat« of sensitissd 
cracking. 

Stepukhovlch, A. D., MECHANISM OF THE INHIBITION OF HYDROCARBON CRACKCNO BY INHIBITORS. 
Zhurnal Plzlcheskoi Khlmli, 32, 2671-4 (1968). (CA, 63, 14482f). 

Inhibition of alkane cracking by oleflns (propylene, isobutylene) probably proceed« by '«• 
placement of the more active radicals (H, Me) with the less active allyl-type radical«. 
H 1« removed from a Me group with a weak C—H bond caused by the effect of neighboring 
double bonds. The inhibitor effect increased with an accumulation of Me groups in the 
olefins. 

i 

Stepukhovlch, A. D., Kösyreva, R. V., and FetrOsyan, V. I., KINETICS AND MECHANISM OP 
HYDROCARBON DECOMPOSITION.' 1.' MECHANISM OF THERMAL PROPANE CRACKINO.  Zhurnal 
Pizlcheskoy Khlmli, 25., no. 3, 600-»* (196l). 

The authors studied the thermal propane cracking reaction as dependent on the degree of 
decomposition, pressure, and temperature. Propane cracking at 390*0 was found to give 
equal amounts of Eg and CjHg, as well as CH^ and CgH^ at low pressures (20 mm Eg) and 
low conversion (about 100). With increasing conversion and pressure, propane cracking 
mainly yields methane and ethylene, with increased yield In hydrogen, propylene, and 
ethane. The formation of ethane in thermal propane cracking is explained with a radical 
chain mechanism. The fonation of methane and ethylene in propane cracking Is explained 
as the decomposition of propyl radicals. At high conversions (60-700), Isss ethylene 
Is formed due to secondary reactions (polymerisation, hydrogenation). The formation of 
propylene and hydrogen is explained as the decomposition of isopropyl radicals. 
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* IMW«„    «    ■      THS DWTICS AW) THE MBCHAMI« 0» MCOMFOSITIO« Of 
Stepukhovloh. A. D. and »lldtln. 1.1.. ^ ™^ai   2400-2 (1967).    (CA, 62.  97221). 
^PIÜjjETOyiaTHYIfflll.    Zharn*l Pl«loh«ikoy 

u^*-«,^«-«,,« radical rath«r than a chain »»ohanlam. haterogeneouB radical rathar 

S 
3 

! 

- «4«^«    »    it      THBtÄY OF TH1 RBTARDATIOII AMD AOOIMRATIO« Of TU 

1676,-86 (1967).    (CA, ijS, 6772f). 

iEÄrÄTcÄÄ srrsrÄ-"äS
4
 ^^r 

2 separata tarma In tha equations. 

StepuVchovlch. A. D. and TatarIntsev.V. ^-^^^^S^^^S^U MM. 
HYDROCARBOHS BY ADDITION OF AZOMKTHAME. Akademiya Hauk 8SSR. uOKAaoy, _.       ^a» 

(C. A. 49. 13630h, iSfig). 

rwotlon.    OrMltlng MM wr. run at a6*.«?!'",? ""'?„ ^.^.ui pr.MUP. «4 

that of CJHI. 
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8t«rt)a, M. J. «nd Ha«n8«l, V. (Oniv«rt»l Oil Produot«), IYROLYTIC AID OATAMTIO DICOMPO- 
SITIOH OP HYDROCARBOHS. Industrial and Inglnaarinf Ch«mlstry, ^5.. no. 9. 2031-41 (1222). 

In th« fltld of hydpooartori doooaposltlon roaotlont, tho yoar andlng in Nay 1953 hai 
shown a continual growth In ths thras »aln subjsots of thamal oraolcln«, oatalytlo 
cracking, snd catalytic raformlng. As Indlcatsd by tha lltaratura, thara Is a oonsl- 
dsrablo Intsrast In procassss for sthylana and scstylens manufactura by tharaal »sthods. 
In catalytic cracking, tha problsms of proper catalyst testing and catalyst conts«lnsnts 
have retalnsd ths Intsrast of many Investigators. In catalytic rafomlng, a considerable 
expansion of the work using supported precious metal catalysts, particularly platinum. 
Is very much in evidence. 65 references are given. 

Sterba, N. J. -nd Haensel, V. (ühlversal Oil Products), PYROLYTIC AMD CATALYTIC DICOMPO- 
SITION OF HYDROCARBOHS. Industrial and Bnglneerlng Chemistry, 46, no. 9. 1888-9** (IgSft)» 

This review Is s summary and brief digest of publications appearing In the literature 
during the year ending Nay 1954. and covers ths fields of thermal cracking, catalytic 
cracking, snd catalytic rsformlng. Continued studies have been reported on the mechanism 
and rates of themal decomposition of hydrocarbons. The fluldlsed coking process has 
appeared during the past year to help solve the problem of converting heavy residual oils 
Into distillates and coke. The field of catalytic cracking has enjoyed continued expan- 
sion In capsolty during the past year although no new ostalyst or processss have been 
snnounced. In the rspldly expanding field of catalytic reforming continued Interest 
has been shown In the application of supported precious metal catalysts. 95 references 
are given. 

t 

\ 

I 

Steraan. L. 3.. Stlushin, H. 0. and Norosov, V. 0., AH IHVEOTIQATK» OF THB DBPBHDBHCB OF 
CRITICAL HEAT FLOH OH THB RATB OF CIRCUIATIOH. Soviet PhyBlo» - Technical Phgrslcs, i, 
2250-4 (1957). (CA. 62. 18380b). 

Tha thermal flux at which tha ravarsa transition fron fiO» to bubble boiling is observed 
was determined as a function of ths circulation velocity for ethyl alcohol at 2-atmoaphere8 
input pressure and circulating velocities from 0.8 to 7.6 maters/sec, and for water at 
2.6-atiD0spheres and 0.4 to 8.0 meters/sec. Sons experiments with water were conducted at 
7-atmospheras. In tha work with water the change in heat flow had to be rapid because pro- 
longed film boiling could not be maintained. This Increaaed the spread of experimental 
points, particularly at 7-atmospheres. The critical thermal flux was determined for ethyl 
alcohol at 2-atmospheres input pressure ami circulating velocities from 0.27 to 6.96 meters/ 
oec. 
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St«rn, A. B. and Bablt«, M.,  STORAOB SIABIUTY OP THMMlLMr tatvaum* ***** **.  
I-ra.!.    R....rch Councn.    Bul!.^."5^ ? ^"^"^^ ^ S 

inhlbltad with N#N-.dl.a.o™yi.^p^n!^1JSL,.tUdJ;d-   J0*11 ■"■»"■■ *•*• l«t<tod and 
«ouata of inhibitor.    Th. ^oJarJlS^S^l JS^U !,    ^<««ta contalnad Tarylni 
wherea. tha rafor«af «raduSSTtoo^awd Jl lÜ JS^ ^'f ^ **mlX** ,aMO*t ™*****. 
An inhibitor ooncntraSon^? aboSHS J P^ ^^0 L^^^-^1" «lälltl« -^111^. 
raformata spaclfioatlona. *• th* «»P*1«» '<» »alntalnln« tha 

s 
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ä^ s.rr-sir«'»: sss ?&«55sr- 
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1 

ÄTÄSTÄr^^ ^ ^ '- a r^r or yaar.; 
to thl. uaa. have been InvaitSatld^   AJ^*,   2^ J J8 ^ *** <* ***•• "ulda. ralatlva 
out-of-piie ioop wa. u».^^ Aaa^tr^.r ^^0h ?*<**<** * *^ convactlon. 
on film coafflclant «eaiure^nt. .«^ !! ! ^t?   P'opartlas.    Spaolal emphasis was placed 
aystem wa. deslgSd TT^SSSulZ ***** l*?1** * ^-t™*« «urfacas.    Tha 
850.F.. with hafTfl^a. sw^cJi^JJo SÄ 2 >'■> **** »urfac. temparaturaa to 
•pproachlng 50 t..tA.o.      i^l^^ttT.    ^ *! "" ** wlth fluld ******* 
correlated by an eqSJL of thl Mttü S^,!   •.meMUr#d f0P Mv#n «"^ *" N« 
that estimation «tf>IS"o2f^2*2"!!^ ^'/"I 5Ü •qu,ltlon ^ '•««-«»•A ^ 
dltlona of flow and U^tu^i Polyphenyl and aliphatic oils for .pacified oon- 
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Storaont. D. B., SO sm VOU 
no. 27. 82-4 (1901).

BAonm <mm Kom, oamomm ou and om
'C'

s
Thli (•naral artlol* dlac«iSMa ttaa Intarralation twtwMn %Mt«rlal aotlvltj and oorrosloB 
in Jat fual tankaca and aaaa of approachsa baing uaad to aolaa tha problaaa of aorroaion 
and f11tor plugging.

Btrauas. H., CUMfnOMCI OH HXOB mnDUOaRB fOBL RABZUfT --"flf" 27, 1964. 0.
Air Borco, Wright Air SavalopoMnt Cantar, Taohnloal lota WCLP 54-19S, Ootobar 1954.

This roport contains a brlaf suaaary of procaadlngs at tha Confaronoa on Ugh Taaparatura 
Vual Stability hold at WASC, Saptaabar 27, 1954, Including praaantatlona concomlng dava- 
lopoont by participating laboratorlas of standard laboratory nothod for evaluating thar- 
swl stability of Jot fuels, alnutas of discussions, list of fuels solacted for use in 
laboratory rigs, conditions for running the Brdoo rig.

s
$

street, J. C. and Thonaa, A. (Shall Fetrolaun, Thornton Xesaaroh Contra), CAHMl 
FORMATIOH ZM nB-KOBD FLAWS. Fuel, 14, no. 1. 4-36 (1955).

Tha critical concentration of air ro<iulrad to auppraas carbon foraatlon In pra-nljcad 
flaaas at constant praasura has bean dataralned for a large nunbar of fuels, by tha 
uaa of a bunson type burner fro« which secondary air was excluded. Fuels of low 
Tsrpour pressure were burnt as mists. The effects of varying tha oxygen concentration 
In tha air supply, pre-heating tha unburnt gases and adding ssMill quantities of other 
substances to the unburr.t mixture have also been studied. Tha recant literature on tha 
chemical mechanism of carbon formation Is reviewed, and current theories are compared. 
It Is suggested that carbon forms In pro-mixed flames In much the same manner as In 
diffusion flames, but that oxygen, by combination with carbon sterna, prevents those 
atosM from participating In tha process.
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?! ??^LJ•0:, Th0,,M' A"  '^ W"11«»«. ».A.» ««BO» fORNfcfKM ZI nB-NSBD FUMU. 
Bng«/4888/0B.lI(*). September iggj. 62 pp. «m^cc ,o. 5/ 

Ti» alr/fu«l ratio at whloh carbon formation la ooaplataly auppraaaad baa baan datar- 
mlnad for oonatant prasaura flama of a larga nunbar of fuals and pura hydrooarbcna 
using a Bunaan typa burnar fron whloh aaoondary air waa axoludad, and tha affaota of 
oartaln additlvaa on carbon formation hava baan datarmlnad. A hypothaals «ixplalnlna 
tha rola of oxygan in auppraaalng carbon formation has baan put forward, and tha raaulta 
obtalnad during tha praaant work hava baan dliouaaad In tha light of thia hypothaala 

-   : 

StreatB, W.L.. CHARAOipRiaTICS OF PIAME RADUTIOM Of HJOH TBMKEATURB KWROOAmOH  TOKLS. 
PhUllps Patrolaum Company, Raaaarch Dlvlalon, Raport 2807-69R Summary Raport. U.fl Air 
Forca Contract AJ 33(616)»6543. March 1969. 39pp. * * 

Invaatlgatlon of tha affacti of a monooycllc and aavaral polyeyollo hydroaromatlc high 
temparatura hydrocarbon fuals on flame radiation and flama tuba matal darablllty has 
baan conducted In a two-lnoh laboratory scale combustor under several preasura condi- 
tions. Isoparafflnlo and aromatic fuels ware alao Included for reference purponea. 
Although dlfferenoas In transverse flame radiation, flame tuba metal ta^aratuiMta and 
flame tube metal leases ware observed among tha polyeyollo fuals tested, theaa appear 
significant only In the caaes of laopropyl blcyelohaxyl and dlmethano dacalln at high 
treasure. Dle';liylcyolohexane exhibited relatively low radiation fliutaa. making It appear 
coaparabla to tne laoparafflnlc reference fuels at all teat conditions. A correlation 
plot of flame tube metal losses versus transverse flama radiation shoved thia relation- 
ship to be mildly useful in predicting metal losses. 

■ 
1 

Streets, W. L., QAS TURBINE AND JBT BNOHB FOILS. Phillips Petroleum Company - Research 

^AJD 282n793?0rt 3l85"62R' ü- S- Navy 0°**™* **  6l-0690-d. May IftfiS. 56 pp. 

Tests were run in a two-inch combustor to evaluate the effect of sea water Ingestion and 
fuel sulfur contamination on the durability of turbojet engine "hot section" components. 
Injection of synthetic sea water into the combustor caused no significant change in 
combustor liner metal loss, either with or without sulfur in the fuel. Natural Qulf 
sea water did cause increased liner loss in both cases, and thia waa found to be due to 
trace amounts of dissolved copper and nickel in the Oulf sea water. Simulated turbine 
guide vanes of various alloys were exposed to the hot exhaust from the combustor and 
some detrimental effects were observed for sulfir-containing fuel and for synthetic sea 
water Ingestion, Independently. Flame radiation and combustor liner temperature data 
showed that the performance characteristics of the 2-inoh combustor simulate those of 
rull-scale turbojet engine combustors satisfactorily for studying the burning quality 
of Jet fuels, and that no significant reduction in flame radiation or liner temperature 
results from the use of fuels having iMmlnometer ratings above 100. A brief study of 
the thermal stability of a typical JP-5 fuel with sulfur compounds added showed thermal 
stability to be much more sensitive to mercaptsns than other sulfur compounds 
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«»• Prlaapy tffort of thl. .tun» K.    ^ 
Ingt.ttd sea water an h«? ^ ha8 b#*n •^luetlon of th- -**   ^ 

•PProxinatoly . llr'wT!lf     t!,,«,er,ltur« »howed that:  m e^d!^   ^ ** • »*•■•«»• 

•Ignlfioantly more 10.^1« !     ?? * n0tÄl lo»«J (3) SSTJ^TT"?^ 1:0 »" cant had 
•uffarad martod^oai« in ., 0?!lle ,to«*Ml wlti SSlTttÄifS^ " «Wbltad 

Titian of .u^^ STSr^ ln^^- ^^^^ 

s 
;.., 

ACBTYIffliBlorraBM SAoSaJln•^ W# 0" Jr-  (»Hvaralty of Taxa.»      «on*  
^r# 18. no 11, 3169-76 (19641. 

»ht raaotlon of acatyl««* »i«-». 
ualng »hock tuba tachnlou..     n^**1 wa8 ^Uod ovar tha tamn.^ 
lualnaicanoa. and OJ^H?^8:    Ob8«^*tlona wara «ada rf ^.!!Tfatur* ^mn«• 1C00.2600*K. 
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1 

Stubba, ?. j. „ja Hlnahalwood   n   » 
».-"v scout,.   53SSS: ifc'&S S!1 «««am« » 8™oC«B0«S. 

reactions of tha n^m!^   di8c«"ed m tha couraa of a «in.^, 

«olacul*r raacSon   tSrat!1 rMCtl0n ^ «"rlo «^^^ '••«tlon..  tha 
cally conposlta, ?i. 5!Pr!*?-pre"ure 1^ which StUMM SS^S? 0f ChÄln8 i8 • 
ability of ruptira if ^atl0!; f actlvatlon anar^SS „2^   h* Bech«1"' !• klnatl- 
«Parlaant.^ SI JLiStSJ? Chaln at various^oStJ 'Sl'ül'JS r,lÄtiv* P^b- 
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contribution, fro« r.MkrSwV^Jl0^!*1« «••«*oh« 1. oowtltuUd I» 

work Ama-im „14.1 '"■■** »dltlon comprlaea 82 t».«-«r^.T       "■ "*** •"Mlnaly WOTJC aoalB with Magurln« method« *«« ^w^-»-»«» az papers,  the flrgt pert «rf ^-- - 

Suzuki. M.f MlyaBe.H., JuJlaoto   A     r 

»HOCK A     0^ «5f ^"^^ TSU-X 'S-«1- " —P* 
■cs >   *«emi« 

i 

' 

¥ 

» A£2£.    130 pp.    (AD 272963). UT;X08 an<1 sP*ce Administration, 

pr..»ur..   i»,, radio.!. !!!   .      ** g^",un,, ""• »«m 100» SiMByS^J*?!?* "" 

303 

ifcmiMiMiitiithi* ii1!- ■ ----■'*  



■MM 

Swwison, A.  0. tad Ruauy. C. B.. AlRODnUMIC HRATIMO Of A WHO SBTUUmiBD iRON A 
PLKBTT ROCOT-IIOBBL TM! TO MÄCH HUMBKI 3.64.    U. S.    national AdvUory Co«itta« for 
Aeronautic!f RN L66Plla,  Saptembor 1966.    33 PP. S 
A wing having an aspect ratio of 2.9, a 30« swept leading edge, an unawept trailing edge, 
and a hexagonal airfoil »action was flight tested on a rocket-propelled «odel to a Nach 
number of 3.64 and a Reynolds number 31.9 x 10« based on wing mean aerodynamic chord of 
1.62 feet. Temperature data reduced to Stanton number were In fair agreement with the 
Van Driest theory for flat plates with turbulent boundary layers. 

: 

Swarts, D.B. and »rank, C.B. (Uhlverslty of Cincinnati), BPFBOT 09 HXBROCARB« aTROOTUHB 
ON REACTION PROCBSSBS IBADIHQ TO SPOMTABBCOS IQHITIOH. U.S. Batlonal Advisory Oonmlttee 
for Aeronautics, TM 3384, July 1956. 23 pp. 

ii 

The present study compares the reaction processes of other aliphatic hydrocarbons with 
those of the heptane and Isooctane previously studied. A study of the behavior of 
oleflns and acme exploratory work on the effect of the ratio of surface to volume en 
the extent of oxidation In the early stages was also Included. 

Swarts, D. B. and Orchln, M. (University of Cincinnati), SP0HTANB0Ü3 KWITIOII TBHPBRA- 
TÜRE OP HYDROCARBONS. Industrial and Engineering Chemistry, 4^, no. 3, 432-6 (1967). 

An attempt was made to relate the spontaneous Ignition temperature of a series of 
hydrocarbons with the behavior of these same hydrocarbons toward vapor-phase oxidation 
In a flowing system under condition such that only a small portion of the hydrocarbon 
Is attacked. Bight hydrocarbons, representing a variety of structural types, were 
used for the study. These Included toluene, heptene-3 and a variety of Ct-Ct paraffins. 
S. I. T. 's were related to pressure and surface-to-volume ratio of the apparatus for 
each hydrocarboVoxygen mixture. A ranto-order correlation was obtained between spontan- 
eous Ignition temperature and ease of vapor phase oxidation. 

y> 
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if. r.i>i-.ii;ii n'i.'ii—tv. 

Swarts, D. 1. «nd Orohln, M., VAP0R-PHA8B aXIBATIO« AID SFOifABODS imUlVM 
AMD EFFBOT Of VARIABUS. Ü. 8. National Advisory OoMlttM for Aoronautloa, 
AM- 32 pp. (AS 91380). 

oomnAfz« 
I 38t9, April 

Th« spontanoous Ignition tanporaturot of alght struoturally dlffarant hydrocarbon« war« 
dotaralnad and oorralatad with th« boharlor of th« «aM hydrocarbon« toward Tapor-pba«« 
oxidation. Sine« good oorrolatlon of th« two phonoatna wa« obtalnad. It 1« lltoly that 
similar oxldatlv« nMohanlsma ara oparatlva In both. 

Swatek, P, E. (Long Beach State College), PUNDAMBMTALS OP NICnXIOLOQICAL COHTAMIHATIOH 
OP LIQUID HYDROCARBON FUELS. Society of Automotive Engineer». SAB Paper 661A, 
January 1^168. 7 pp. 

A brief review of th« problems associated with the modification of liquid hydrocarbon 
fuels by contaminants Is given. The role of th« bacteria and fungi In this process Is 
considered. Emphasis Is placed on th« rol« of the organisms In modification and 
utilisation of the environments In maintaining a dynamic environment which permits con- 
tinually changing populations of organisms to flourish. Possibilities of the Inter- 
actions between separate groups of organisms and other contaminants in this environment 
are considered. The end results of these dynamic processes are discussed In relation 
to the practical field problems of fuel handling and storage. 

ca 

s 

\ 

t 

Swatek, P. E. (Long Beach State College), MICROORQANISMS BTO AIRCRAFT FUELS, TOO, SAE 
Journal, 71, no. 4, 49 UflfiaJ. 

Serious microbal contamination of aircraft fuel is associated with the vigor and con- 
scientiousness of maintenance of the sump tanku. A single fueling with microblologlcally 
contaminated fuel and its immediate use in flight probably contribute an insignificant 
amount to the overall problem of detrimental corrosion in the aircraft. Numerous expo- 
sures of the tanks to contaminated fuel and accumulation of water, living and dead cells, 
and iron rust seem to create the real problems. 
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Taaagno, J. and Llnrt—inn, 0. (Oanaral Applied SOIMM« tob«.. 
OM SÜPBR30HIC GOtBUSTIOH.    U. 8. Air fore», AfOSS T«chnlo*l 
Af 49(638)-99l. DecenUr 1988.    82 pp.    (AD 294809). 

.), 

s 
This r«port dMorlbM a basic axparlaantal study oonductad at OASL to lnTasti«at« 
super sonic coodsustion of air and hydrogon in a short tias duration faoiilty (»hcak- 
tunnsl). In addition, a oonparlson la nado botMoon tho «xparlaontal rooult» and a 
theoretical analysis for the combustion of hydrogen-air nixing. Tor those tests, a 
nodel. which was located In the cantor of a conical nosslo. waa designed and fabricated. 
The aodel consisted of a cylindrical Inlet region, followed by a downstroan facing annular 
fuel Injector and then a cylindrical Instruasnted burner region. A series of tests wore 
performed at approxlmtoly 11.000 ft/sec. for a large range of burner static pressures 
(.07 to .9 atn.) and static teaperatures ranging fron 1000*K to 1800»K. 

I 

Tanlewslci. N. (University of Oxford), IKVBOTIOATIOMS CM THE THBMttL BBCOMPOSITIOII 0* 
GIZPINS. Royal Society (London).  P: oooedlngs, A26S. 519-37 (1962). 

It was shown that at 680*0 there was practically no decoaposltion of olofins not poaaoaalng 
a 0—C bond 8 to the doubl« bond, mo rate constants for tho deconposition of various 
oleflns at 530*0 over the range of p0 from 25 to 300 «woreneasured. Th« ralatlv« rat«« 
of decomposition and polymerisation of «thylene at 580. 600 and 680*0 hav« been studi«d. 
Analysis of the reaction products both In the presence and in tho absence of nitric oxide 
suggested that the ethane formed came mainly from the secondary decomposition of polymer«. 

Taylor. J., BEATING THE HEAT BARRIER. Ot. Brit. Aeronautical Research Council. Current 
Paper 2LI (196l). 13 pp. (AMR, l£, 978, Abstr. 6872). 

A short survey Is made of the onaracterlstlcs of aerodynamic heating at supersonic 
speeds and of the properties of a typical aluminum alloy when exposed to Increased 
temperatures for prolonged periods. With this information, an estimate is made of the 
minimum combined weight of cooling and insulation required for an aluminum aircraft 
structure; the study extends to M - 10, height of 250,000 ft and a range of 5000 miles. 

§ 
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This report Is a review of all of the laboratory work accompllsheC. by the Air Material 
of^uid^uei: "EäüS?*! t0 <,etermlne the -^tlve  infl^-ablllty ch^Urmic. 
for a variety ";• tTll ^WHiMMH and combu.tlble mixture limit» are presented   / 

/ 

S 
ro 

SQ«» ^m'^i   hge88ner' T* A- (NAaA' Lewi8 ««««wch Center), MEASUREMBNTS OP HEAT 
TRANSFER AND FRICTION COEFFICIENTS FOR HELIUM FLOWING IN A TUBE AT ^ACE^MKRATOREf UP 
TO 5900 R. ARS Journal, 30, 830-2, 889-92 (I960). aunirAws TI^-ERATURES UP 

Measurements of average heat transfer and frctlon coefficients and local heat transfer 
coefficients were made with helium flowing through electrically heated »mo£h tuSJ with 
length-diameter ratios of 60 and 92 for the following range of conditions^ Average s"Le 
5e83P200 r fr0V457 t0 fJ3  R' Reyn0ld8 nUnber fr0n 3^ to 60,000, ^ai fl«^^ 
111:^,1 ÜS4ÜI ^/^ "  0f heRt tran8fer —*'  and «" "Mh nimber up to 1.0. The 
results indicate that, in the turbulent range of Reynolds number, good correlation if tta 
local heat transfer coefficients is obtained when the physical propertieHnd density 0^ 
helium are evaluated at the surface temperature. The average heat transfer coe??Jclen?s 
III  ^8t/0felated on t^ basis that the coefficient varief with [1 TM)'^^!** 
the physical properties and density are evaluated at the surface temperatSe. The averse 
the ^^0S^1Cl;nt81f

0r the te8t8 Wlth no heat addltlon ***  in c^ete ag^ee^t wJth 
a^e^^T;?^  e lln;-. The aVerage frlctl0n c^"^ients for hekt addi?ionTe Jn poor 
agreement with the accepted line. Experimental apparatus and Instrumentation are *•?*££ 

s 
CO 

JSSIait' LJS^S ******* I"?***-    Society of Automotive Engineers. Paper S314.  September 1961.   8 pp.    See also SAE Journal,  70.  no,  1.  79-81 (1962) 
(Engineering Index,  1962.  47). ~ ^Awofj. 

SAE 

Studies made by General Dynamics/Convair investigating different conflgv-ations of canard- 
o? 2 0W3 f S;: addltlonal J*^* «naly»l» of 37 aircraft that covered MachZnber ^ 
of 2.0-3.5 passenger capacities of 70-130. and ranges of 1500-3500 nautical mi- super- 
sonic transport bearing 130 passengers over 4000 mi range at m^iS^mmV^ 

ssKirisrsriLA*- factor8 ^ ^ —-' teco^.3and 

s 
ro 
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Tendeland. T., EFFECTS OF NACH NUMBER AMD Wi.LL-TEMPERATURE RATIO ON TURBUUENT HEAT 
TRANSFER AT MACH NUMBERS FROM 3 TO 5. ü. S. National Aeronautic» and Space Adalnlttra- 
tlon, TR R-16, 1959. 

Heat-transfer data were evaluated from temperature time histories measured on a oooled 
cylindrical model with a cone-shaped nose and with turbulent flow at Mach numbers 3.00, 
3.44, 4.08, 4.56, and 5.04. The experimental data were corpored with calculated values 
using a modified Reynolds analogy between skin friction and heat transfer. Theoretical 
slcln-frictlon coefficients were calculated using the method of Van Driest and the method 
of Sommer and Short. The heat-transfer data obtained from the model were found to 
correlate when the T« method of Sommer and Short was used. The Increase In turbulent 
heat-transfer rate with a reduction In wall to free-stream temperature ratio was of the 
same order of magnitude as has been found for the turbulent skln-frlctlon coefficient. 

O 

to 

Terao. K., SEI£3TZVNDUNG  DES n-HEXAN-LUFT-GEMISCHES IN STOSSWELLEN. 
of Japan,  Journal, 16, no. 6, 1113-22 (i960). 

Physical Society 

The Ignition lag of n-hexane-alr mixtures in shodcwavee was moaaured, under different con- 
dition», in order to analyze its fluctuations statistically. The probabilities of 
ignition of the mixtures were thus calculated. The ignition wa» considered to con»ist of 
two steps:  the initiation reaction and the secondary reaction. The activation energies 
of both these steps wer-s calculated in each case. These values were then used in an 
attempt to explain some aspect of the mechanism of ignition. 

O 

Terao,   K. ,       SELBSTZUNDUNG VON KOHLENWASSERSTOFF-LUFTGEMISCHEN IN STOSSWELLEN. 
Society of Japan.    Journal,  15, no. 11,  2086-92 (1960). 

Physical 

The ignition mechanism of hydrocarbon-air mixtures is discussed. Thus, the ignition 
probabilities of various hydrocarbon-air mixtures were computed from the fluctuations 
of their Ignition lags in shock waves. From these ignition probabilities, the activation 
energies of the primary and secondary reactions were calculated. Next, the activation 
energies for the C-H and C-C bonds in the reaction with oxygen are estimated, as well as 
the amount of heat liberated for secondary reactions. The mean ignition lags of other 
n-paraffin-air mixtures were, in accord with the experimental conditions, estimated from 
the above determined values. 
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Terao    K    (Univ.rilty of Yokohaaa). DIB WIRKÜMO BBS BlZTSZTRtlTOILS AUF DB MITOMO Mfl 
n-HEPTANE-IOTT-aEMISCHES IH 3T0S5WBLIBH.   Japanese Journal of Applied Phyelc», 2, no. 8, 
36^9 (1963). 

The Ignition delay behind reflected »hock wave» wa» ■easured for a pure n-heptane/alr 
SftSTST«» containing tetraethyl lead. The Ignition probabllltlea ^ obtained 
ToL which the activation energies of Ignition reaction were J*1^«*-^ •"•*** 
leZ  on Ignition Is discussed by considering the difference In ^^l^^^l^ 
and activation energies between these two mixtures. It 1» suggested that lead does not 
effect the Ignition by Its chain breaking action but Its oxidation. 

O 

oo 

Tereshchenko. Ye.  R..  et al.  THERMAL STABILITY AND CORROSIVE ACTIVITY OP SULPUR-COHTAIN- 
imTwjl AT ELEVAm. TEMPERATURES.    ».  2,1-5 In:   "Sbcmll, Khimlya STaorganlches.lkh 
Soedlnenll.  Soderzhashchlkhsya v Neftyakh 1 Nefteproduktakh.  v    V'. Moscow, Oostopteklz- 
dat, 1961.   (Referatlvnyi Zhumal,  Khimlya, l^. no. 3, »+89.  abstr.  5M195). 

Puels containing cracking components and high mercaptan con««ntr*"0"» ha^.^"^lnir 
thermal stability, resulting In rapid filter clogging. Fuel purified by hydrotreatlng 
gave highest thermal stability. 

T^.hehanko    Ye    P      Zaloga. B.  D.,  and Makslmov,  3. M.,  EVALUATION OP THE COMBUSTION 
cS^TmsJics"F mmoS •£ £•» PUBLS ON A SMALL-SIZED SINGLE-COMBUSTION-CHAMBER 
RIO. Khimlya 1 Tekhnologlya Topllv 1 Masel, I960, no. 11. 6^-70. 

o 

The principal characteristics of an aviation gas turbine that depend on ^ J^1** of 

the fuel are- starting, limits of stable combustion, completeness of combustion and 
deposit fo^tl^nln m  combustion chamber. These properties were accordingly tested. 

■ 
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PRESENCE OF IIATJJ^TXLYIT    ^ctS^^"?00?*'*1* * CyCL«KA« » THE 
419-32 (igM).    ^69.  499ri). Acdamla. Scl,ntlaru» Hungwlcw 36, no.  4, 

reaction rat..    From the .xp.r Wal <£:.    Si"S2 S5 arg0n •r« <»• «■ reciprocal of 
and Pt were e.tlmated to 11^11 TZi /«I   oS^V^'T *** r**Cti** *** 
cal./aton, HPt        Pö CÄ1/at««. QcPt " 13-5 cal./ato«,  anc (lopt - 33.6 

! 

• 

QENmON OF'ÄiSoä:TICLCoSp^r0^  S'liv;^2! KINBTICS 0F THE CATALTOIC ^HYDRO- 
Hungarlcae,  34,  335-8 (1962),  (CA.  59? 394 fK Chlmlca Academlae Sclentiarum 

t^ro™ Ä the de^drogenation or cyclo^ne 
cyclohexene was subjected to deHv^o.Z^ J'        l!l mlJttUre 0f cycloh««ne and 
remained in «xcess J UsJ^ ^^0^^^    JL^^^H10"" that b0th the8e »^stances 
was examined for radioacUvUy     Jhe ri^^*^ IZl^?*?™* ^ thc «taly.ate 
.exane on metalUc catalysts ^^^^0^^^^^^^^^^^^^^^^ 

O 
CO 

ISSSni li££^''&^ DEHYDR0OEKATI0N OF ffiTDRO- 
HYDHOCARBOHS.     '^'uZ^^T^ 

were different for the varlousToip^n^^.pt^hi    ?he  »t'.^ ***!*** *****"* 
methylcyclohexaiw were the same      ItmlLlnA^L,      ** f0r cyoloh««*n» «nd 
of the reaction products «PP^red that the slow step was not the desorptlon 

O o 
CO 
CO 
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Tef nyl.  P.  «d Schacht.r. K..  STDOT OF THE EFFBCT Of THE METHOD OP W*™™™™ 
ACTIVITT OP 1ICKEL CATALYOT^.    Ac»(l«»y of ScUncet  (ü.S.S.R.),    Proc««(llnf..    O^Utrr 
Section, IM, 847-50 (1262). 

Mlclcel catalyst, prepaid by different methods shcnad varying activity for the ^iV^c- 
^nation of cycloSexLe and Isopropyl alcohol and for the dehydration **?*»9j** 
alcohol.    The most active catalyst for dehydrogenatlon was not prepared In the same 
manner as the most active catalyst for dehydration. 

S 

Thomann 0. E. A. and Erb. R. B., SOflE EPPECTS OP INTERNAL HEAT SOURCES OH THE DESIOH 

OP PLIGHT STRUCTURES: North Atlantic Treaty Organization. A^1801^ 0™* ^.Aero" 
nautical Research and Development. Report 208. October 1958. 62 pp. (AO 237621). 

A survey is given of the problem, which arl.e due to healing of a structure. The mag- 
nitude and accuracy of the heat sources and their effect, on the structure «"e dis- 
cussed  This is followed by a more complete UMMrent of the engine-bay problem it. 
heating, .tructurrl effect, and de.ign considerations. Conclusions r«1*""« t0 *^8 

latter problem are ^awn. In the appendices, the analytical treatments of the tran- 
sient and steady state temperature distributions are given, a. well a. an analy.l. of 
the thermal stresses in a typical Jet engine bay structure. 

3 
9 

Thomas. B. W. (Texas Butadiene and Chemical), EEVELOPMENT 0.' H 
CARBON JET PUEL8. U.S. Air Force. ASD TR 61-139, Contract AF 

162 pp. (AD 26363r). 

raH TEMPERATURE HYTRO- 
(»Jl6)-6884. August 1961 

80 hydrocarbon samples were .ynthe.lz.d and evaluated a. potantl 1 *igh-temperature 
fuel, for high..pwd Jet plane.. Each fuel comprl.ed an i.omeric mixture of dicyclo- 
Sm aika^ f wSch hid bJen prepared by alkylation, di.tillation, ^"f ^n'r* 
fSa rerun di.tillation. Moat Important conaideration. in the fual «valuation were 
thermal atabllity, co.t. heat of combu.tion, and vl.co.ity. The., data as well aa 
d^my.fre^lni Point, boiling point, and detailed compositional analy.l. are 

reported. 

I 
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Thonpfon, S, A. W,, Hllli, 8, R., Brown, H. P. H.. «nd I«vU. A. (Sh«ll Int«ni»tloo*i 
P«trol«um), SILVER CORRO^IO« BY AVIATIOM TÜHBI1IE FUELS.  Institut« of Patrolmui 
Journal, 50, no. 483, 61-72 (1964). 

Fuel puBp failure» associated with »ulphidlng of the »ilver-plated componentB hare 
occurred In civil aircraft with aviation turbine fuel» which fully wet the relevant 
specification requlreaent» and In particular the aprroprlate ASTII-D180 copper »trip 
corro»lon te»t. It ha» been confirmed In the laboratory that »uch fual» can differ in 
their ablllt;; to cause »ulphlde corro»lon of »liver and a simple laboratory »liver 
corrosion test for control purpose» ha» been devl»e(l. Thl» te»t ha» been correlated 
with full-»cale laboratory pumpln« te»t» under »Inulated operating condition» and 
with practical aircraft operating experience. 

S 
a» 

Thrueh, B, A., FREE RADICALS.  Nature. igS, ao, 4896, 750-1 (1963). 

The 6th International Symposium on Free Radicals (Cambridge 7/2-5/63) Included papers on 
dissociations in the gas phase Induced by electron bombardment; the electron spin reso- 
nance spectra of trapp-Jd radicals produced by the irradiation of solids; the use of 
electron spin resonance to study the chemicrl reactions of radicals produced by the 
Irradiation of polymers, those of organic dxradlcals, and those of radicals produced by 
photosensitized decomposition, cryogenically, or by photolysis; other methods of stuping 
solid-state chemical reactions; and electron spin resonance and other studies of radi- 
cals in liquid systems. Many of the materials studied were hydrocarbon monomers or 
polymers. Brief summaries of the major topics and of some of the individual papers are 
given. 

3 
CO 
CO 

Timby, E.A., CABIN WALL COOLINO SYSTEMS FOR VERY HIGH SPEED FLIOHT VEHICI£S.  Great 
Britain, Royal Aircraft Establishment, RAE TN MECH ENG 396, March 1964.  (AD 442 169). 

Cabin wall cooling systems are considered for vehicle equilibrium »kin temperature» In 
the range 400 to 1000K with emphasis on the upper end of the range. The effect» of 
variable» »uch a» Inaulatlon conductance, cooling duct heat tranafer coefficient and 
duct temperature are inveetlgated. Different cooling media are conaldered and system 
weight», volume» and power requirement» assessed. In a practical design there 1» likely 
to be an optimum primary insulation conductance of about 0.26 CHU/HR per »q ft per 
degree C for both vapour cycle and expendable coolant wall cooling 8y»tem». System 
weight is considerably affected by the heat leakage around the inaulatlon and the temp- 
erature variation that 1» acceptable on the cabin wall inside »urface. More information 
i» required on the value» of these variables and on heat transfer in rectangular duct» 
In the tranaition zone between laminar and turbulent flow condition». 

O 
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Tlmof««va, 1, A., Bhulkln, M,  I., and Döbrynlna, T.  P., DMYDIlOaBirAT'OW or 2,2,4- 
TRMBTHyLPEfTAIfE OVER ALWIMA^CHROIIIA-POtASH CATALT8T.     Acadwny «f 5« «ne«»  (U.fl.S.R.). 
BulUtln.    Dlvlelon of Chamlcal ScUncas, 196l. 797-800. 

Isooctan«   (2,2,1-trlmethylpentan«) wag dehydrogenatad over potassium promoted ohromla 
on alvunlna catalyst at 450#-5?0#C,  spaca valocltla» of 0.3 to 1.1 hr    , under c«itlnuous 
flow conditions.    At low conversions reaction was highly selective at 4^0*0 giving 
trimethylpenbin»-l and trlmethylpentene-2.    At 500* xylenes.  toluÄis and traces of 
bensene were observed.    At 550* the starting material fused to 1,1,5-trinethylcyclo- 
pentane. 

\ 

~*mtt I 
« 

Tlmofeeva, E. A., Shulkln, N. I., Dobrynina, T. P., Plotnlkov, Yu. N., and Petryaeva, 0. S., 
DEHYDROGE11ATI0N OF HIDROCARBONS OVER ALUMINA-CHROMIA CATALYST.? CONTAINING ADDITIONS OP 
CERTAIN METAL GJ.ILES. Academy of Sciences (Ü S. S. R.). Bulletin. Division of Chemical 
Sciences, 1960. 447-50. 

A study was made of the dehydrogenation of isopentane, hexane, and cyclohexane in the 
presence of a chromia on alumina catalyst containing additions of lithium, sodium, potassium, 
rubidium, cesium, zinc, and lead oxides at 500# at a space velocity of 0.5 hour'». 
Catalysts containing sodium, potassium, rubidium, and cesium oxides are almost identical in 
activity in the dehydrogenation of isopentane and hexane. The catalysts with the highest 
dehydrocyclizing power were those with additions of potassium, rubidium, and cesium oxides. 
Of all the catalysts investigated, the alumina-chromia-lithia and the alumina-chromia- 
litharge catalysts ware the best from the point of view of high yields of unsaturated hydro- 
carbons. 

O 

2 

Tlmofeeva, E. A., Smlrnov, V. S. and Plotnlkov, Yu. N., EFFECT OF TEMPERATURE AND SPACE 
VELOCITY ON THE EEHYDROOENATION OF n-HEXANE UNDER AR0MATIZATI0N CONDITIONS. Academy of 
Sciences (U. S. S. R.). Bulletin. Division of Chemical Sciences, 1959. 1382-5. 

The effect of temperature and space velocity on the conversion of n-hexane over an aluminum- 
chromium-potassium catalyst was studied. It was found that the yields of hexenes depended 
little on changes in temperature and space velocity while the benzene yields Increased with 
a rise in temperature and a decrease in space velocity. The experimental yield of hexenes 
was 13%  of the equilibrium value in the best case. 
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PROCESSES.    1961,    94 «p.   {»«rth Atlantic Treat/ Org«nlMtl«x. AOMDograph lo.  4^). 

and Chemical Analjrei.". ae applied to coatouatlon phenonena of mtar^t llTaSSSfca. 

I 
. 

lV^elt'„F'   E■'    {0eneral Eiectrlc).  ANALYSIS OF THE CRITICAL HEAT-PLUX CONDITION IN 
HIQH-PRFSSURE BOILING WATER PLOWS.     American Society of Mechanical Engineer«    TrJs- 
actions.  Series C.  Journal  of Heat Transfer.  86,  23.37  (ll6U), 

Baeed on the two-phaee flow patterns shown In high-speed motion plcturea of the proceae 
a general working equation Is derived which relates the critical heat flux for high- 
pressure bulk boiling of water In forced convection to the significant local parameters 
hun^irf J P^Pertles^    The equation Is applied to a representative aelectlon of several 
hundred data points from the major available sources for the purpose of Investigating 

bvTh'  v.\^ T t0 te8t the Vall<llty 0f the equatlon-     ^ -rk was sponeo^d oy zne u.5.  Atomic Energy Commission under Contract  AT  (0'+-3)-l89,   P.A.   11, 

TlS^B0™ CRITICAL HEAT PLÜX2S  km PL0W PATTERNS  IN HIGH PRESSTE BOILING WATER FLOWS.    American Society of Mechanical Engineers. Transactions, 
series    C.  Journal of Heat Transfer,  86,  12-22  (1964). 

TrfrJfVS m?ti0n pl<:turM V9re ^^n 0f foiling water flow pattern In condition, of 
iZfttZ % %V:rtlr1 heate<1 Chaxmtl ^ the ***** * **" velocltle. of 60 to 400 
I A t    I V; •" froni bUlk 8ubcooled liquid to bulk boiling at 0.66 steam quality 
^nc^n t^" UP J0 ^ lnClUdln« th* Crltlcal heat nux-    Thf picture. pr^iSe evir' 
dence on the general arrangement of flow in condition, of bulk boiling at high prel.ur. 

AtcllcTeUT    T TitlCal ^ nUX leV#1-   ^ ^ w»  »P—^ ^ thVü S. Atomic Energy Commission under Contract AT(04-3)-l89,  P.A.  11. 

O 
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««»•t»,  f.i       "CMTICAI. mum m,~, 

^1^8}-18».   p.A.   u# Apru 22gg      281». '    ''* At<*,le a,M»«y 

H ?SH?LH^^^ c-— - — mm * 
0.66 bulk .t^ J^" tLJ0lPf8/ft,' ^^^.^ l^.^n W «« «n2 * 

includi^ the critical belt J^ ^ Condltl0« «f bulk boS^ ^'K!^*110« tiÄt **» 
'11a.  In which the" L^ani f lere:L'  l8 ch*~cterlBtlca^'a * ^^ fluJL*8 »^ *nd 
of the liquld belni eiU J      '««atloa. flowing alon! th! Jj      ^ fcurb«l«nt liquid 
vapor in ^ adÄ^e^lVi^ ^^^^t. •or^^1! Wlth ^ ^"ance 
flux letermlnatlon. were MX    f.    ^ 8teadll7 »orlng cor;     JiS- ma*l0n wlth th« 
"hlch related the critiLr^V ^«'•tlcal ^l7tU rlTxltJ^7 y*11* crltl«l heat 
P-a^ter.. Cr"lc^ ^ nux to the .ignLlca^8^ SuJd^^T^ ^^ 

*^**'rcieB and flow 

Toll   T    A >■ 

Uti0' Md *"'on«utlc., .tore 2^,™^" ""^W»    RESUIM 

^Ä.-T.--—- - - nlght t..t.. ^ __ ^^ ^ 

Toletopyatova   A   A    and « 

TMt» were run in a ^i«,, S 
«fchjrdrogenatlon acti^Ä!

PWrmtU* wlth c«^ as catalrat «* o^ 

^ ""82.0 kcal./mole. 
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Tolitopyatova, A.. A., Belandln, A. A. «ad T.1« C.« QASAISTIC PROJIBTIKE QV MlTHAIlt ULLM 
Di THE MHYBROCBEKATIO« AND DSEHIDRATIC» OV ALCOtOLS AMD BBHXEROCaSKATIOH GP TWKAT.TW.  Ruwilan 
Journal of Physical ChenlBtry, 87, no. 9« 1102-6 (1908). 

The activation e.-orglee for the dehydrogenatlon of totralln and for the dehydrogenatlon and 
dohydratlon of ethsnol, n-propanol, lacpropanol, n-butanol, and iaobutanol have been deter- 
mined, using lanthanum oxide catalyst. The bonding energies of C, H, and 0 with iAfOg have 
been determined by a kinetic method. It was ahown that alkyl subatituerta at the o-carbon 
atom have an appreciable influence both on the activation energy and on the bonding energy. 

Tor.stopyatova, A. A., Pl-äslang, P., a^d Balandln, A. A.. KINETICS OP DBIffDROOENATTON 
AJ>ID DEHYDRATION OF ISOPItOPYL AL00H0L A.D DEFYDROQENATION OP TETRAL1N ON YTTERBIUM 
OXIDE. Academy of Sciences (U.S.S.R.). Bulletin. Division of Chemical Sciences, 
1962. 12^2-9. 

As part of a study of the catalytic properties of rare earth oxides, the dehydrogenatlon 
of tetralin and the dehydrogenatlon and dehydration of isopropyl alcohol were studied 
over ytterbium oxide. Bond energies between C, H, and 0 atoms and the catalyst 
surface were calculated by the kinetic method. 

! 

Topchlev, A. V.«  Mamedallev,  Q. H.#  and Aliev,   S.  M.,  CATALYTIC TRANSFORMATIONS OF 
INDIVIDUAL PARAFFINS AND 0I£FINS IN THE PRESENCE OF BENZENE OVER SYNTHETIC ALUMINUM SILICATES 
Academy of Sciences (U.  S.  S. R.).    Bulletin.    Dlviaion of Chemical Sclenoea, 1959« 1879-86.    o 

en 

The tranafamations of heptane, 2,2,4-trlmethylpentane, hexadecane, octene, and a mixture 
of amylenes In presence of benze.« over synthetic aluminum silicates was studied. At 500- 
525* and 15 atm the main reaction products were toluene« xylenes, and other alkylbenzenes 
of low molecular weight. Other reactions observed were destructive alkylatlon of beneene, 
iBomerlratlon, hydrocracking, and autodeatructive alkylatlon of aliphatic hydrocarbons and 
their decomprßltlon products. 
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Topchlev, A. V., Mamedallev, Q. M., Klsllnskll, A. H., Ilatovakaya, M. A., Anlklna, 0. I., 
and Sldorenko, V. I., CONVERSION OP CYCLOPENTENB, CBOAUN AND TETRALIN TO AROMATIC HYDRO- 
CARBONS IN THE PRESENCE OF ALOKtNOSILIGATE.  Petroleum Chealetry USSR, 1, 132-43 (1962). 

The catalytic conversion of cyclopentene, decalln, anu tetralln was studied over an 
alunilnoslllcate catalyst. At 350-360'C about 60^ of cyclopentene was converted Into 
naphthalene and alkylbensenes through the successive stages of Its transformation Into 
the dlmer and then Into decalln and octalln. A reaction mechanism Is proposed. 

to 

Topchlev, A. v.. Polak, L. 3., Chemyak, N. Ya., Olushnev, V. E., Vereshchlnskll, I. V. 
and Glazunov, P. Ya., ON THE RADIOLYSIS OP HIDROCARBONS AT EIBVATED TEMIBRATÜRES. 
Academy of Sciences (U. 3. 3. R.). Proceedings. Chemistry Section, 130, 145-7 (i960). 

Liquid heptane In sealed glass spheres was radiated with 900 k-ev electrons at various 
temperatures (about 2 x 101» ev per second per ml of heptane). At 400*0 It appeared that 
the oveiill yield of low molecular weight hydrocarbons was about 2000 molecules per 100 ev 
radiation, of which 62^ were unsaturaced. Reaction products were H,, OH* and Ct-C« hydro- 
carbons. 

I 

Topchleva, K. V., Rooanovskll, B. V., and Tchoang, H., THE KINETICS OP CUMENE CRACKING 
ON 10X ZEOLITE. Academy of Sciences (U. 3. 3. R.) Proceedings. Physical Chemistry 
Section, 149, 271-3 (1963). 

The course of cumene cracking on a crystalline alumlnoslllcate, seollte 10X was shown 
to be the same as on amorphous alumlnoslllcate catalysts. Study of the reaction kinetics 
established that there are several differences In the kinetics and In the adsorption 
mechanism of the process. 
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TBchlnkel. J. 0., PHYSICO-CHEMICAL PROPERTIES OF KEROSENE.  U.S. Army. Btlllrtlo MlBSlle 
Agency. C It P Memo 46, February 1966. 16 pp.  (AD 123964). 

General and military speoifioatlona for JP-1 and JP-5 kerosenes are given, as well as 
data collected from various sources on the following properties: specific gravity, 
compressibility and thermal expansion, viscosity, thermal conductivity, specific heat, 
heat of vr.porization, vapor pressure, heat of ccmbustion, and critical properties. 

I 

Turner, R. B. (Dept. of Chem., Rice Univ.), HEAT OF HYDROQEHATION OF BICY0L0(2.2.2)- 
0CTA-2,5,7-TRIENE. American Chemical Society. Journal 86, 3686-7 (Sept. 5, 1964). 

The compound ("barrelene") was hydrogenated and the heat of hydrogenation measured at 
-93.78 *  0.31 Kcal/mol. With the known heat of hydrogenation of bicyclo( 2.2,2)oota- 
2,6-diene at -66.21 * 0,10 Kcal/mol, the heat of hydrogenation of the additional bond is 
calculated 37.6 Kcal/mol, the highest known value for an ethylenic linkage. 

I 

Tyler, S. R. and Turner, H. 0. (Dowty Fuel Systems Limited), FUEL SYSTEMS AND HIGH 
SSED FLIOHT. Shell Aviation News, no. 233, 14-8, (1957). 

Fuel systems, pressure and temperature characteristics; effect of reheat shut-down on 
fuel temperature; typical performance characteristic of a Dowty spill burner; effects 
of fuel temperature on gas turbine control systems and on specific gravity of turbine 
fuels;  relationships between specific gravity and fuel calorific content; supersonic 
engine requirements and fuel system performance with fuels at varlout temperatures; and 
effect of pump arrangement on temperature rise are discussed. 
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tr. S. Library of Congress. Air Information Division. THERIKL STABILm’ OV IBt VmU. 
AID Report 61-107. July 1961. 4pp. (AD 261 448).

This translation of a Russian article covers a study of the effect of mercaptans mi the 
formation of Insoluble sediment In Jet fuels at elevated temperatures. The study was 
conducted In three experimental series. Series 1 Involved the testing of TC-1 fuels to 
determine the temperature of maxi in ni sedlisent format 1 >n. Series 2 delat with the effects 
of mercaptans and catalytic metals on sediment formation at ISO C. Series 3 extended 
the experiments of series 2 to the 100-300 C range. Sediment formation Increased with 
increasing mercaptan content, and the temperature of maximum sediment f<»>matlon was 
160 C.

f ■■

U.S. National Advisory Committee for Aermautics. MAGA CONRERENCB ON HIOB-SPEED 
AERODZIIAHICS, A Compilation of the Papers Presented at the Ames Aeronautical Laboratory. 
March 18-20, 19S8. (AD 310S91). REPORT CLASSIFIED COOFIDBIITIAL.

This document contains reproductions of technical papers presented by staff members of the 
NACA Laboratories at the HACA Confez>ence on Hlj^-Speed Aerodynamics held at tlw Asms 
Aeronautical Laboratory of the KAOA, March 18, 19, and 20, 19S8, The primary purpose of 
the conference was to convey to the military services and their contractors the results 
of recent research and to provide those attending with an opportunity to discuss the 
restilts. The papers In this document were prepared for presentation at the ctmferenoe 
and are considered to be complementary to, rather than substitutes for, the Committee*s 
more complete and formal reports.

U. S. National Aeronautics and Spa-se Administration, Staff of the Langley Research Center, 
THE SDPERS(HJIC TRANSPCHtT—A TECHNICAL SUMMARY. 0. S. National Aeronautics and Space 
Admlnlstratlcm, TN D-423, June 1960. 94 pp.

Discussions are Included of various problem areas In supersonic transport design.
Problems discussed Included performance, noise, materials, structures, loads, flying 
qualities, landings, airway traffic control, and use and effects of variable gecmietry.
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U.S. Maval Ordnanc« Te»tln« Station, BIBLIOORAPItt CV MOTS TBCHMCAL PUBLICATIOMS - 1959 
OTPPIÄME1IT (U). MAVORD Report 6034. 1969 Supplement. MOTS TP 2376. January I960. 
(AD317020).  REPORT CIASSIFIED C0MPIEE1ITIAL. ^^ 

The ^969 IpfrBMJ to thÄ Bibliography of H0T8 Technical Publication», a conpanlon 
volume to the Technical Program Review 1969 (MOTS TP 2374, In press), lists the official 
technical publications of the U.S. Maval Ordnance Test Station placed In distribution 
during the year. Whenever available, the abstract cards distributed with the 
publications have been reproduced In the serial listings. 

S 

U.S. Office of Technical Services, HEAT TRAMSPER AMD HEAT EXCHAMGERS. OTS Selective 
Bibliography H50.  n.d. 33 pp. • 

P     ^ 

The report» list In this partially annotated bibliography were added to the OTS collec- 
tion during the period 1950 to Jsnuary 1961. The bibliography Is subdivided Into sec- 
tion» covering Heat Tran»fer, Translation» on Heat Tran»fer, Heat Exchanger», Translation» 
on Heat Exchanger», and ABC Report» on Heat Tranefer and Heat Exchanger». There 1» broad 
»ubject coverage within each »action. 

VI 

ü»ov, Äi. M. and Kuvshlnova, M. I., AM IMVESTIOATIOM IMTO THE COMVBRSIOM OR 2, 2, 4- 
TRIMETHYPEMTAME AMD n-OCTAME OM A PIATIMÜM CATALYST. Kinetics and Catalysis (Ü.S.S.R.). 
3, 814-19 (1962). 

The dehydrocycllsatlon of 2, 2, 4-Trlmethylpentane and n-octane was studied over an 
Industrial platinum catalyst. For system» not containing a completed chain of six 
carbon atom», the presence of a »trongly branched hydrocarbon »tructure con»lderably 
facilitate» hydrocarbon deeompoeltlon, and the formation of gaseous and aromatic 
products that have fewer carbon atoms In the molecule than the original hydrocarbon. 
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üBOV. Tu. M., Kuvshlnova, I. I. and Ivanora, 8. M., AROMATIZATIOB OF 61110 AIMUBt- 
CYCIANE MIXTURES OH A PIATIHÜN CATALYST. Meftekhlmlya, 2,  no. 6, 666-9 (1962).  (CA, 
69, 7394 h). 

The Influence of the alkane-cyclane content on the araaatlaatlon of hydrocaxton fractions 
with an industrial platlmua catalyst «as studied. Hezane-cyclohezane, heptane-netbyl- 
cyciohexane, and octane-dlaethylcyclohexane mixtures as will as the individual alkanes 
and cyclanes were aromatized. The amounts of aromatic hydrocarbon In the product In- 
creased proportionally with the eye lane content in the mixture. The molecular weight or 
structure of the initial hydrocarbons had little effect on the aromatlsation. The amount 
of allcenes formed in the process was proportional to the alkane content in the initial 
mixture. 

3 
3 

1 

üBOV. Tu. H. and Nettsel, M. 0.,  TRANSFORMATIONS OF STOBOGABBOHB ZH THE F8B6BKB OP QKUX 
CATALYSTS.  Till.  TRANSFORMATION OF n-HEXAl»CABE OVER A MOHBDIC CATALTST. Journal of 
General Chemistry (U. 8. 8. R.), 27, 1826-9 (1967), 

n-Hexadecane was converted to numerous alkyl benzenes using a molybdetm catalyst at 680*C. 
A mechanism Is proposed that gives the observed reaction products. 

Usov. Tfti. N. and Skvorteova. E. V,. AROMATIZATiON OF n-HEPTANE AMD n-OCTANE OH A 
MOLYBDENUM CATALYST. Uchenye Zaplski Saratovslcogo Oosudurstvennogo Universlteta 
Imeni N. 0. Chernyshevekogo 71, 167-74 (1989). (C. A.. 56, S856d. 1962). 

A study was made of the aromatizatimx over Mo of n-octane at 460-680* and of n-heptane 
at 500-50*. Tables were given showing effects of changes in contact time. It was 
established that dehydrogenation to olefins occurred simultaiwously with deuydrocycli- 
zation and coke formation, the latter two being the main reactions. An apparent energy 
of activation for the aromatitation reaction was determined. 
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0Bor, Tu. H.. StorartBora. E- T. «md ElTutfailkora, 0, fl.. lMn«XaEIIfflI« OF MBMOCTCIO- 
BEIMn! m AiamHA-CHBOKIA AES AIBMm-MCaaQaSU CATAIffarS. J^ftakSUmlT*, 3, *». 3. ^-5 
i(1963). (CA, 59. 8557 bl.

Hethylcycloiiexane iru passed orer «3ae catalysts (12.5^ Cr*0, or ».Sgl Jto6, on A1,0,) »t 
410-500* with a space Telocity cf flow 0.25-2. At 490*, 7» of aronntlc tiydrocarhoiM, 
principally toluene, was obtai. w 1th chromla and 62^ with catalyst, fits
Idnetlcs of the dehydrogenation Mere studied. 21 references.

09
*o

Osov, Yu. N.. Skvortsova. B. T.. avshlnova. E, I., and Elovatskaya. L. A-. fYBOLlSIS Of 
raOPABE ABB n-BDTABE IB PHESBBCB OT ADdHE 019ABIC SOBSTAHCES. Journal at Applied 
Chemistry (O.S.S.R.). 54, 908-11 {196I).

Propane and n-butane were pyrolysed at 700-800*C In the presence of organic additives. 
Chlorofoni and dlehloroethane enhanced tJ» rate of pyrolysis of pr^sne; ethylene oxide, 
dlchloroethane and ethyl chloride accelerated the pyrolysis of n-butane. With organic 
additives the yield of olefins was greater than when no additive was used.

s
09
CJ

Yalentl. A. M.. Molder, S., and Salter, 0. H. (McGill University), (MBI-IAnaitEa 
SVPBESOBIC-CCEffilOTXOB EAMJBTS. Astronautics and Aero^>ace Engineering, See., 24-29 
{1^3).

The article presents the results of a preliminary study of the feasibility of using a 
launching gun (such as that at the NcOUl Univ. High Altitude Research Pro^ct at 
Barbados) to give supersonic combustIrai ramjets an Initial launch velocity at Mush 5. 
mis means is considered for launching test vehicles for fll^t condition tests since 
such tests tax the capabilities of wind tunnel and Impulse-type facilities. It Is cta»- 
cluded that the method Is feasible for short duration test, the principle drawback being 
the low altitude at which high Mach numbers are attained.

O
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van der Linrten, A. 0., Baring«, J. V. and Thljaaa. 0. J. I. (Shall Raaaaroh M. V ), 
TRANSPORMATION Of ALIPHATIC HYDROCARBONS BY PSBUDONCNAS.  Papar praaantad at tha Saoond 
International Congress on Perinor.t*tlon, London, April 13-17, 1964. 

Tha microblal oxidation of several paraffInlc and olefInic hydrocarbons by pseudononas haa 
been studied. The degradation routes have bean determined by analyala for Intamadlataa 
and through tha use of Inhibitors of adaptations such as Chloramphanloal. Tha methods 
which were used to accumulate Intermediates are emphasized. 

. 

van der Linden, A. C. and Thljsse, 0. J. E., (Konlnklljlce/Shell 
THE MECHANISMS OF MICROBIAL OXIDATION OP IBTROUEHM HYDROCARBONS. 
Enzymology", New York, Interscience, volume to be published. 

Laboratorium, Amsterdam), 
In: "Advances in 

This paper presents an extensive review of petroleum microbiology. Nearly 300 referenoaa 
are cited. 

00 
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Van Dolah, R. W.. Zabetakls, M. 0., Burgess, D. S.. and Scott, 0. S. (U.S. Bureau of 
Nines). REVIEW OF FIRE AND EXPLOSION HAZARDS OF PLIOHT VEHICLE COMBUSTIBLBS.  U.S. Air 
Force.ASD TR 61-278. Contract DO 33(6l6)-60-8, April 1961.  105 pp. (AD 262989). 

Vapor pressure data are presented for fluorine, oxygen, chlorine trlfluorlde, nitrogen 
tetroxlde. nitric acid, hydrogen peroxide, ethylene oxide, hydrogen, ammonia, pentabo*. 
rane, unsymnetrical dimethylhydracine, monomethylhydraaine, hydraxlne and a aeries of 
hydrocarbons including decalin, tetralln, bicyclohexyl and other high density fuels. 
In addition, flammability characteristics diagrams are included for eaoh of these fuela 
In contact with air and where available, for other oxldants (e.g., oxygen and nitrogen 
tetroxlde). Also included are sections on definitions and theory and applications. 
Each section is complete in itaelf and can be used separately. Many references are 
Included. 
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SS™^, tl ""»«tt, P. H. (Johns Hopkins UnlTor.lty), OATALWIC CRACKnrO OF 
HEXADBCANB.  II.  THE NATURE OP CARBOHIÜII IOM-FORMIHO STEPS AMD THE EXCHANOE OF HT3)HO- 
CARBONS WITH RADIOACTIVE COKE. American Chemical Society. Journal. 84, 4421^7 11W2). 

The ratios of the number of moles of propylene to the number of moles of propane pro- 
duced and of the radioactivity of the propylene to the radioactivity of the propane 
were examined as a function of time in differential and integral reactors durin« 
n^i"8   ""»f*460"19 o™ » »illca-alumlna catalyst in the presence of radioactive 
propylene as a tracer. The rate of coking of the catalyst with n-hexadecane and the 
Q!O!  m!

XCha!lg• * carbon betwMn *he coke and several hydrocarbons were measured at 
I-,:  „a C^^ rate ^»•^•»ion» we in general agreement with those previously 

published. The rate of exchange of carbon from coke with either isotfctane or cetane 
was very low. ^«vw»« 

S 

™«??«i'-     and EmMtt'  p- a- (John8 Hopkins Uhlverslty), CATALYTIC CRACICtNO OP 
HYDROCARBONS.  III.  PRODUCT DISTRIBUTION OBTAINED IN CRACKINO CETANE OVER A SILICA 
ALUMINA CATALYST AT 372*. American Chemical Society. Journal, 8%,  697-702 (1963). 

The carbonlum Ion theory of Oreensfelder, Voge and Oood is applied with a few modifica- 
tions to the catalytic cracking of hexadecane at 372?. Temperature is Introduced into 
the calculation by use of the Boltsmann distribution and the estimated energies of for- 
mation of gaseous carbonlum ions. Tracer results are employed to estimate «he fraction 
of the Initial olefln products undergoing further decomposition, alkylatlon and poly- 
merization. Product distributions as a function of carbon number are calculated at 
372 and 500*. 

PJSR^:  T  Jüi^ülür^ • H* (John8 HoI)lclns University), TRACER STUDIES WITH 
«t^^™ £ 30m m ^ S80010^1 RISACTIOHS OCCURRINO DÖRINQ THE CATALOTIC CKACKIMO 
Slo'^ffS^T 0VBR A 31LLCAmAUmiXk CATALYST. American Chemical Society. Journal, 84. 

Some secondary reactions in the n-hexadecane-aluminosillcate system at 372* have been 
examined in an integral reactor with carbon-14 tracers in the presence of an inert 
helium diluent. The reactions of the primary products propylene, propane, n-butane, 
1-heptene and n-heptane were traced and their importance in determining the final pro- 
duct distribution assessed. Product and radioactivity analyses were made through carbon 
number twelve with the use of gas chromatography and static (carbon dioxids) counting, 
respectively. The results may be briefly summarized by pointing out that the tracer 
oiefins, propylene and heptene, undergo as secondary reactions very extensive alkylatlon. 
isomerlsation. polymerisation and cracking during the cracking of the hexadecane. Pro- 
pylene seems to play an important part in the formation of aromatlcs and also in the 
formation of the higher saturated C,. to Cj,-hydrocarbons. On the other hand, the 
saturated tracer hydrocarbons propane, n-butane and n-heptane are relatively inactive 
during the hexadecane cracking runs and come through the reactor almost unchanged. 
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van Reljan, L. I., Saohtltr, W. N. H., Cossee, f., and Brouwar, L. n., THE A0T1V1 SITES 
ON CHROMIA/ALUMINA DBHYDROOENATIOM CATAUTSTS. International Congress on Catalysis. 3d, 
Amsterdam, 1964. Preprints, Section 1, Preprint 62. 12 pp. 

The active sites on shromla/alumlna dehydrogenatlon catalysts, were studied by measure- 
ments of catalyst magnetic susceptibility, electron spin resonance, carbon monoxide and 
hydrogen chemisorptlon, and weight changes during the reduction treatment, as well as of 
the rate of dehydrogenatlon of cyclohezane. on chromla, chrcola-alumina, and chromla- 
slllca catalysts. The surface chromium Ions may be either Cr*t or Cr,+, depending on 
equilibrium conditions. The system becomes an active catalyst under those conditions 
which favor the presence of the Crl+ ion, which Is apparently superior to the Cr«+ ion 
with respect to Incomplete coordination of the surface metal ions and the formation of 
metal-carbon bonds of sufficient stability. Both of these factors may be Important in 
dehydrogenatlons catalyzed by transltlon-metal Ions at oxide surfaces. Dissociative 
chemisorptlon of the hydrocarbon, with the formation of a metal-carbon and a surface 
hydroxyl bond, Is apparently the rate-determining step 

Van Sickle, D. B. and Mavo. F. R. (Stanford Research Institute), American Chemical 
Society, Abstracts of Papers, 145th Meeting, September 1963, p. 26Q. 

The rates and products from the low-temperature, 2,2«-asobls(2-methylpropimitrlle)- 
initiated, liquid-phase oxidation of cyclopentene, cyclohexene, and cyclooctene were 
compared, and the products were accounted for in terms of a competition between an 
addition and an abstraction reaction for a peroxy radical with an olefin molecule. As 
the olefin ring sise increased, the over-all oxygen consumption rate decreased, and the 
fraction of oxygen appearing in products ascribed to the addition mechanism increased. 
Thus, in cyclopentene, thai monomeric hydroperoxide predominated (86)K), and only 1%  of the 
peroxy radicals added to the double bond. With cyclooctene, only 30* of the oxygen 
appeared as hydroperoxide groups (both on monomeric hydroperoxide and on "dimer" and 
"trimer" peroxides). The mechanism for cyclohexene oxidation Is intermediate in 
character. The results are tentatively correlated by assuming that the rates for 
termination and propagation by addition are nearly the same throughout the series, but 
that propagation by hydrogen abstraction is sensitive to olefin structure. 

S 

3 
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Van Stralen, S.J.D., HEAT TRANSFER TO BOILINO BINARY LIQUID MIXTURES, 
Chemical Engineering, 6, no. 12, 834-40 (1961). 

PART III. British 

The existence of a critical temperature of the heating surface limits the region of 
nucleate boiling, which follows from a number of experimental data, and can also be 
deduced theoretically; the onset of film boiling can also be predicted by a criterion 
based on the vaporiaatlon of a molar fraction 0 in the neighbourhood of the heating 
surface, at a maximum superheat «sax. A generalised equation is derived for determination 
of boiling curves. It is deduced that the regions of convection and nucleate boiling of 
a boiling curve can be calculated from three only heat flux values, and from the 
nucleatlon function. In this way the effect on heat transfer Is shown of the number of 
active nuclei generating vapour bubbles on unit area of heating surface. The generalised 
equation Is applied to water boiling at atmospheric pressure. It is shown for boiling 
liquids that the favourable effect of vapour bubbles on heat transfer is caused by their 
periodic disturbance of the liquid boundary layer at the heating surface, and not by their 
direct transport of energy from the heating surface to the liquid-level surface. 
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Van Stralen, 8.J.D.. HBAT TRAHSIBR TO BOILING BOUUtT LIUUID MUTURES. 
Chemical Bnglnaarlng, 2» no. 2, 90-7 (1962). 

PART IT. British 

A survey of conditions affecting the convection and nucleate boiling regions of a 
boiling curve". The effects of sub-cooling and pressurn, along with the behaviour of 

the peak flux In nucleate boiling, are discussed. The peak flux In surface boiling has 
been determined for water and - at pressures above 50 atm - for the binary systems: 
water-ethanol, water-l-propanol, water-1-butanol, water-1-pentanol and water-methyl- 
ethylketone. The absolute values and the ratio of the ■—»lnwm peak flux occurring In 
mixtures to the peak flux In vater at the same pressure and at equal sub-cooling are 
shown to decrease gradually with increasing pressure. The peak flux for a 20 per cent 
w/w mixture of 1-propanol exceeds the corresponding value for water with 35 per cent In 
the range from 50-125 atm. The possible practical utilisation of liquid mixtures as 
cooling media In heterogeneous nuclear power reactors Is also discussed. 

3 
VI 

van Wljk,  N.  R.,  WÄaMBÜBERTRAGRJNQ AN SIEDENDEN ZNEISTOFPGBNISCHBN. 
28,  63-74 (1956).    (C. A.,  6i, abstr.  12569h,  191^7). 

Dechema Monograph, 

The maximum value of the heat transfer within the range of evaporation of binary mixtures 
was determined as a function of concentration. There was found to be a "mmlmum for a 
definite composition In each binary mixture which Is explained from the difference In 
volatility of the constituents In the mixture. Theoretical conclusions give the 
relative value of the maximum heat current for different numbers of a homologous series, 
e.g., aliphatic alcohols In solutions containing water as a second constituent. Using 
A mixture of l-pentanol/water, a maximum heat current was measured which produced a 
value of more than three times that of pure water. The Mxiimim heat current was also 
exceeded with several other mixtures. 

CO 

I 

¥ 
l^ }!^h  !LR:. Si van Stralan» •• '• D., HEAT TRANSFER TO BINARY UQÜID MIXTURES BOIL- 
INO 1JOTBR PRBSSURBS PROM 0.1 to 50 ATMOSPHERES. Bechema Monographien. 32. 94-106 (1969). 
ICA. M. llh). "~~ 

The maximum heat flux for nucleate boiling is highest at minimum bubble size. This occurs 
AI  r\r „tl m 0l 6 la  8«P«rt**t of the liquid above the boiling point (T) of the liquid. 
AT is the difference between the dew point of the vapor bubbles and T, and AT is the 
superheat of the liquid with reference to the dew point. A graphical method on the equi- 
ZZl^ dla«ram» 1)ased on Mwmlng that 0 is constant for each system and pressure, and 
that AT varies only with concentration at small fractions vaporised at the heating sur- 
face, correctly predicts the concentration of the more volatile liquid in the mixture for 
highest maximum flux. Data are plotted for systems of water with: ethanol, 1-pentanol. 
1-butanol. 1-propanol, acetone, methylethylketone. and anmonia at several pressures. 

*) 
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ÄS: T.rSÄ oA; l^Ts]0\]^l™ *l:ama w "-"T ms w 

^•'J^ fLtwfiT" ?f.Min,a lB öonM'n«d ""»» ignition product by a contirmou. 
Jtc of gas  (hot) flowing Into a practically    quiescent cold mlxturt.    The tw^t«..-! 

n S LL^r Ü1 COntr0t at * glVen P0lnt-   *£»« fchl» Point nixi^cess^; 
*V<Z of »hear, molecular diffusion and heat transfer.    Combustion sS^InJhl 
mixing «one where combustible material has been brought to a high teiweratS.   2d £ 

AJTS^^^' frrhenlU8 laW'  1«nltlon wl11 5w Sccif a •^e ^«S diL stream of the initial mixing point.    However, this distance varies exponentlanv wiS^h. 

rrurr r='----"": ÄtrÄ i^rS0 

I^WN^i ?OT,l^a
A• 5; ^"SST^  H'  0-   (ü'  3- :flUrWU 0f ,,lnÄ»)' MR PROCESS OF J.UMX11UN BY HOT OASES.    Project SQUIB. Technical Reoort TUTM-9Q P   TT    «   « w""" *» 

Honr 1868(25). ^-098-038, March iggO.    24pp V™-**-*. I S. Navy Contract 

ILt'+l? d,v,1!p,Mnt ^ fchl» combustion process initiated by contact of the two strea.. 

e^oc s sssiÄLifs SSTä! 
baMd on ^•-turea,tci:^or^r 

i 
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S 

Vanpee, M. and Wolfhard, H.  0.  (U.  S. Bureau of Mines).  lOMITlOli BY HOT aA««     ««^4^ * 

fSTStS1^^!!!! ""V' lgnltl0n »"i—MM 'or hot jet. of air into pure 
£jir£n?n* Äe2 ^ g" ^^ fu«1-ÄlJ' «stures.    A discussion of the proceed 
SSSÄJT '    toP0rl,aental r-ult- ** compared with tSo^TSther 
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ssi& ^rjsiz'ssssrss «spar ?""■-! 
Th« •guatlon« for the turbulent Blxln« of a tvo-dlneneianai  -^-  , ^ ,      , 
an ambient supersonic stream era ^JSMI^I     « JJ^naional «upersonlc Jet Issuing Into 

that the reaction rfceo^LrJ! ^^       " ^ •P?Cl•, 1- obtaln*d •" th« "•«Vtlon 

§ 

Vllctorln, J., HEAT TRANSFBR IK BOILINO LIQUIDS 
(C.  A., 58,  abstr.  4l83f,  iyd3). Chemlcky Prunysl, jL2, 413-18 (1962). 

Revlsta. ift.  96-104(196?) a1,    ,a0Ul^(1 ^ Qulnloa 5*5K 7 Agrloola. 

cat'Sm^ c8^edfoJtheaJ:?rS:8;r<Ätl0n 2 ^^^^ ^ o***** on alumina 
BpaSe JelocuJ^ J? 0 M TS IT*   ^^l **** * m' to 7l0,C ^ l^ hourly 
yield of dlvl^lbeJaene3 a^S e^lX^Tv^0 W8.J00-60«"0 £? •*• ^ formed during reaction' ern3rlvlnylb«n««n« In varying ratios.    Considerable coke «as 
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VoevodBky, V. V., THE THKRIUL EBCCMPOSITIOM Of PARAfflM HYDROOAHBOMS. 
Transaction«, 55, 66-71 (1969^. 

faraday Soolaty. 

The thermal decomposition of Propane with and without added oxygen and together with 
deuterium exchange was studied at 670#-6lO"C and at pressures of 26 and 100 IM. The results 
suggest that the chain propagation step Is homogeneous while the chain Initiation step Is 
heterogeneous with the reactor wall. 

■ 

Voevodsky, V. V., and Soloukhln, R. I., (Novosibirsk University), ON THB MECHANISM AMD 
EXPLOSION LIMITS OP HYDROOEN AND OXYQEN CHAIN SELF-IGNITION IN SHOCK WAVES. "Symposium 
(International) on Combustion, 10th, Cambridge, England. August 17-21, 1964." Pittsburgh, 
Combustion Institute, 1964. 

The self-Ignition lags of Itl hydrogen oxygen mixtures behind reflected shock waves were 
measured at pressures of 0.6-8.6 atm In the temperature range of 760-l660*K. The 
explosion limits of self-lgnltlon were established. The quantitative evaluation of 
Induction lags based on the chain scheme of reaction Is In good agreement with the experi- 
mental data up to the second explosion limit. In the region between the second and 
third explosion limits, measured Induction lags were less than those theoretically 
calculated. This effect Is explained by the Influence of reactions of oxygen molecules 
vlbratlonally excited In shock waves. 

S 

A 

Voge. H. H. and Good, 0. M. (Shell Development). THERMAL CRACKINO OF HIGHER PARAFFINS. 
American Chemical Society. Journal, 71. 593-7 (1949). 

The thermal cracking of n-hexadecane was studied In a flow system at 500*0 and one and 
21 atm pressure. Detailed product analyses showed the data at 1 atm to be in good 
agreement with radical chain theory predictions. Rates of cracking for homologous 
normal paraffins are approximately represented by first order rate constsnts which fit 
the empirical equation Msec"1) - (n - 1)(1.67 n - 3.9) x lO"» for POO'C. 

S 
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Volcu, 0., Popuou, F. and BaMratoaou, ■., Vtt Of ISOOOTTLFHBIOL AMD OOnOTLmiOL Al! 
OXIDATIO« INHIBIT0R8.    Patrol si Qaaa (Buoharaat), Ü, 180-4 (1960L    (OA, &, «87294) 

The UB« of long-chain allqrlphanola, auch aa laoOotjlphanol, l8<«otyloraaol, dodaoylphanol, 
and dodaoyloraaol. Is raeonnandad aa antloocldanta In thamally oraokad gaaollnas. 

■■ 
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Volt,    M. B. and KosHc, B. i., STABILITT OP AIRCRAFT KBROSBMBS COMTAIHIBO UFSATDRATED 
HYDROCARBONS. Ufa. Bashklrskly Kauohno-Issladovatel'skly Institut po Parerabotka Fafti 
Trudy, i960, no. 3, 62-8.  (CA, ^6, abstr. 372Ua, 1962). 

The storage and chemical atablllty of aviation Icaroslnes (fuel type T) oontalnlng 
cracked components is detemined in the LSA-1 apparatus, with 125 »1 glass flasks by 
heating 25 nl of fuel with 1 50 square mm Cu plate as catalyst in the presence of air at 
110* for 2-16 hours. A series of antioxidants was tested. Results were compared with 
20-montb storage tests at constant temperature In the presence of Cu and Fa plates. The 
amount of tar formed was determined periodically by OOST (U.S.S.R. Government Standard) 
method 1567-56. OomparlEon of the results shows good correlation of the accelerated 
oxidation test run >10 hours with actual storage tests, and great effectiveness of antl- 
oxidant FCh-l6, which Is th« phenol obtained from the tar water from the semicoking of 
cherry wood charcoal. 

Volf, M. B., Kosik, B. L.. and Morosova, 0. P., THBRMAL STABILITY OF HYDROCARBON FÜBLS. 
Ufa. Bashklrskly »uohno-Issledovatel'skiy Institut po Pererabotke Mefti. Trudy, i960, 
no. 3, 51-61.  (OA, ^6. a'ostr. 90021, 1962). ■Ä- 

Thermal stability was Investigated in a bomb (glass container) at constant temperature 
(100-250-C) with air plus N2. After * hours, the amount of precipitate was measured. 
It was concluded that a reduction In the content of aromatic hydrocarbons (esp. 
bicycllcs) increases themal stability. Similarly, when paraffins are decreased and 
naphthenes Increased, precipitation increases. 
Increases precipitation. 

Increased 0_ concentration also 
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HHÄOOBI, NZTROOn,  AND flUQM 118 JM KROID fLOW.    u.  8. N«tlonal Awon^tlaTl^L«? 
Administration, TM D-2294, Mty 1^1.    42 pp. ««'»«»i A^onwitlo« and 8p«o« 

Llalttd fllB-bolllnf htat-trfti»f«r ootfrioUnti for hydrogan, nltrogan. and fraon 113 
ara corralatad amplrleally far forcad fl<m upward thrLg^^trloaSy h^rJSaular 
tubaiL    Oorralatlon 1. obtalnad by «aan. «rf a fll.-yapoS.atl««, parait« aS JS^Uo 

S MaSSJ!?t!iJ^0!"PhM# ,,U,Mlt nuÄb#r »odlf^^ ^ • two-P»— «orJ£at£n~io?or 
InoJu^i tÜ iL!f^^ vapor-»,hft- ^"•" «^r.    "»a fll«.vaporl«atlon para.ett? 
^Ji^ J^ni   t1 AJS pound*aMi of "«I«« "uld. the Utant haat. andtha fluid 
quality at tha start of transition fro« nucleate to film boiling.    The twi-phaaa eorri- 
äüSaJ 00nil•t, 0f MVaral " ™^ P^—tars thaTlnfi^noi tÄ^SIat 

i 

von Qlahn, Ü.H.,  dl THE EMPIRICAL CORRELATION OF CRITICAL BOILIHa HEAT FLÖX FOR ChUmKLa 

A correlation of boiling haat-tranafar data associated with tha maximum critical heat 
flux (burnout condition) In forced flow through uniformly heated circular tubes 1. «ten- 
Si^JÄIl SI" m** ¥lth WtW tlwlae throa^ ******** channel, and In^l« tubes with channel orientations varying fro« 0» to 90« upward from «he horl.ontal 
Correlation 1. achieved through the modification of an axlrtlnTülrlcarreUtS; ^  1 
the use of an additional channel-shape factor. "V«-xcax relation by 

■ 

<*> 

' 

N 
Imp-^A L.8'^ Lelchuk' V. I- MH VARNBUBEROANa VON OAS ZU ROHRWAND BBI TÜRBOIEIITER 
STRÖMUNG MIT UBBRSCHALLaESCHNINDKaElT.  Teploenergetlka Ifi. no. 4. 61-86 (19^K^ 

■■• 

O 

^'i SS-!! fr0?^a8 t0 tube wal1 ln turb"l«t flow at supersonic velocities was mess-    "*" 
ured with air at 600«-540*K and 3 and 4 Nach and with diluted combustion ProSuat. a* 

IZST IM90::^0? ^ 2' 3' and 4 "^ b0th in interflow JithwJtelihe cc 
«n iS o L ?! JJ     combustion products was varied from 76.4 to 11.6*  by vol nitro- 
gen. 10.9 to 14.9^ oxygen. 3.9 to 7.1* carbon dioxide, and 3.6 to 6.6* water. An 
25 JüS llU**  Ä *eflnln« Stanton n™*>*™  in term» of Reynolds. Prandtl. and 
E£ T?2:J5 'oefflci,nt of ^»i»tance of the noncompressible medium, wall tempera- 
n^;.K J   J?g t0"*eratUre 0f the 8a8- For **<* - 0. the equation agreed well with published equations for subsonic velocities. 
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Votyakov, V. and Shunanatskly, B.. ABROOTVANIC HBATINa. 
April Ik, 2. 

Sovvtskajr» AvUtily», 1959. 

• 
Th« authors review measures for the reduction of the aerodynamic heating of eupereonlo 
flying craft and of Its consequences, state that these measured become effective In the 
case of ballistic rockets and briefly consider the following means for cooling the sur- 
face of a flying craftt 1) Heat Insulating.coatings. 24 Cooling by liquid fuel passing 
It through special channels along the covering. 3) Cooling by evaporation of water; the 
water gets on the surface of the covering through special pores or holes and evaporates. 
4) Use of a strong magnetic field for pushing away the hot Ionised air layera from the 
front edges of a flying craft. 

Ol 

Wachs, A. N., Bentur, 3,, Kott, Y., Babltz, N.. and Stern, A. B. (Technion, Israel Insti- 
tute of Technology), AVIATION OASOLINE CORROSIVENBSS CAUSED BY SUUfATE-RBDCCIRO BACTERIA. 
Industrial and Engineering Chemistry Process Design and Development, 3, no. 1, 66-9 (1964. 

A iulfate-reduclng bacteria, Desulfovlbrio desulfurlcsrs, has been found to be responsible 
for the corroslveness occasionally occurring in aviation gasoline stored in tanks with 
small water bottoms, under the climatic conditions prevailing in Israel. In laboratory 
experiments, gasoline stored on culture media Inoculated with D. desulfurlcans became 
corrosive after 1 week of incubation. The diffusion of H|S in gasoline stored on aqueous 
HjS solutions and its consequent oxidation to free sulfur were determined experimentally. 
Of the numerous bacterial inhibitors tested initially on Desulfovlbrio cultures, SMthyl 
violet, a mixture of chloramphenicol and streptomycin, and sodium aside were selected 
for experimental investigation of their capability of preventing corroslveness in gaso- 
line stored wer inoculated culture media. Under the teat conditions, the beat results 
were obtainjd with methyl violet. 

o 
OK 

Wagner,  H.  Og.  (Universität Gottlngen), REACTION ZONE AMD STABILITY (V CASEOUS EBTOKA- 
TIONS.    pp. 454-60 in:   'Symposium (International) in Combustion, 9th» Cornell University« 
August 27 - September 1,  1962." New York, Academic, 1968. 

„ 

The author reviews previous work both by others and in his own laboratory particularly 
with respect to detonations in the hydrogen-air system. Be also reports new results on 
detonations of hydrocarbon oxygen mlrctures as well. 
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¥«b«r, R.J. (ULSil Lwlt R»«e«roh Cent«?). PROFULSIOH FOR ffinBRSOUC TRAMSPCW AZBOIMT. 
International Council of the Aeronautical Sclencea, Fourth Congresa, Paris« taper «4-5W» 
August 24-28, 1964. 

The problem of achieving efficient, long-range hypersonic flight with turboraajet engines 
Is examined. The performance of Integrated englne-alrframe configurations la studied in 
order to obtain meaningful results. After Including appropriate off-dealgn penaltlea 
and observing a 2 pound per square foot limit on sonic-boom over-pressure, the typical 
range of 2800 nautical idles Is calculated for a Mach 8 cruise airplane (128 paaaengera 
and 600,000 lb gross weight) with JP fuel. To obtain longer ranges. Improvements must 
be made In the assumed engine performance or an unconventional fuel such aa hydrogen 
must be employed. 

S 

Wegener. P. P. and Cole, J. D., (Yale University), BXPBRIMEMTS OH PROPAOATIOH OF 
WEAK DI3TÜRBAMCBS IX OTATIOMAW OTPBRS0NI0 HOZZU FLOH OF CHEMICA1LY HRAOTHIO QkB 
MIXTURES, pp. 348-60 In: "Symposium (International) on Combustion, 8th, California 
Institute of Technology, August 28-Septeraber 3,1960." Baltimore, Williams and WlUdns, 1962. 

It was shown experimentally In a reacting gas mixture of nitrogen and nitrogen tetroxlde 
In stationary supersonic nosale flow In chemical equilibrium that weak disturbances 
propagate with a speed given by the frozen speed of sound. A solution of the linear- 
ized equations of motion for the supersonic flow of the mixture of reactants under 
discussion for the decay of wave strength of a frozen disturbance Indicates that on the 
scale of the experiments no such decay should be observed. Because this prediction 
agreed with the experimental findings for a weak shock wave, a consistent picture of 
wave propagation In reacting mixtures emerged. 

Ol 

Hell, S. A., Blllngton, R. T., Searlght, B. F., and Bu, 8., FOMDAMENTALS OF COMBUSTION 
OF QASEOUS FDBLS - A CRITICAL LITERATURE REVIEW. Institute of Qas Technology, Research 
Bulletin 15, April 1967. 63 pp. 

This report gives a comprehensive survey of theoretical and fundamental treatments 
applicable to combustion processes In gaseous fuels. Flamnablllty limits. Ignition, 
and burning velocities In laminar and turbulent flow are treated. Ho attempt la made 
to Include experimental results except as examples. The date of lasue somewhat limits 
the current value of the report. 

O 
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WelBB, M. A., lAng, R. J., and Longwell, J. P. (Bsao RasMroh and BiurlnMPiMl crm. 
BÜSTION RATES IH SPHBRICAL REACTORS. BFfBOTS (i IWaT^SSA^^KS^Til 
Industrial and Engineering Chemletry. 60. no. 2, 267-64 (1968). 

Ancxperlmental study In a spherical nwell-«lxed" reactor la described. This is a 
SSL^fÜ0 0f Jrtvlou8 work «•■isned to verify eotlTation energy for lao-octane/air 
flames (by varying extent of preheat) and to extend the study to other fuels  In this 
?nUJ?-!nU: <liffefenc" to lmrnln« r**«» ot hydrocarbon« (not attributable to'differencea 
tt iTJM?en1!,tUre) ^ •uri,rl»in«1y "*"•   This work was don. under contract wiTh the Bureau of Ordnance, Department of the Wavy. 

^i ^ 

«rlÜ™ ?:-.fnd 9rlUtt%»  v- J- (Socony Mobil). nmUCRTSTAlLIEB AID MOiaCUIAR-SHAPE- 
SEI£CTIVE CATALYSIS BY ZEOLITE SALTS. Journal of Physical Chemistry. ^W (]£&). 

SsTjthetlc crystalline inorganic «eolive salts (i.e.. "molecular sieves«) «ere found to be 
more active for cracking of normal paraffins than conventional «lllca-alumina orackin* 
catalysts. Product distribution varies with the cation introduced into the molecuUr^ 
sieve• 

S 
00 

K^il!^«11* "• •nd Wftlt0rB» w- D- (Dhlveralty of Rochester). THE THERMAL ISC0MPO8ITI0M 
OF ETHYMYCLCBDTA1IE. American Chemical Society. Journal. Jg, 1642-6 (1967). 

Thex«al decomposition of ethylcyclobutane was studied over the pressure range 7-^00 n 
at 460- and at 420-460» for pressures of 10 to 200 ... The products «ere found to be 
almost exclusively ethylene and l-butene. The decomposition is a homogeneous, first- 
order reaction which is not inhibited by nitric oxide, prooylene or toluene  The 
temperature dependence of the experiments «ith initial iresaures of 10-200 MI aave 
an activation energy of 82 * 1 koaiVmole. The flrat-crder rate constant can bT 
expressed as k - 3.6 X 10" #-M»«7RT MC -J -" ' 
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Whltaker, A. C. tmi Kinmr,  A. D. (Oulf RaiMroh and DrolopMat), VTIOT OP mZSVAL 
COKB OH BEHAVIOR (V CRAOKDW CATAETST. Induitrial and BnglnMrlnc CbmlMtvf,*?,  no. 10, 
2153-7 (1955). 

The «ffeot of coke deposition on cracking catalyst behavior was studied in a bench scale 
apparatus. Log-log plots of conversion and carton deposition were linear. Oatalyst 
behavior characteristics were estimated at short residence tlaes and low oil-catalyst 
ratios by extrapolating the linear log-log plota. 

§ 

-.: 

Whitney, L.M., EBVBLOPMDIT OP A lABORATCRY MHTHOD FOR BVALDATIOK OF FÖBLS VOR OAS TUHBUDt 
ENGINES. Shell Development Co., 8-13365, final Technical Suosary Report, 9.8. Air Porce 
Contract A7 33(038)-688, Supplemental Agreement No. 4, July 1, 1951 to June 30, 1952. 
49 pp. 

A survey of the combuation efficiencies and rich and lean limita of aeveral pure hydro- 
carbons and current and potential gaa turbine fuels ha« been made for various air flows 
and chamber preaaurea In s small soalo combuator. Exhaust gas analysis methods were 
used. On the basis of a survey of components of the exhaust a simplified equation was 
developed for the combustion efficiency based on an analyais for 00| from oxidation of 
the unburned and CO in the unburned. Results of the survey show very little difference 
between fuels but operational conditions were found to cause significant differences. 
In all cases increased chamber pressure and air-fuel ratio increased combuation efficien- 
cy. Preheating the fuel caused an inorease in combustion efficiency for fuels of wide 
boiling range. 

Whitney, L.M. and Bollo, P.O., KVBLOINBR OP A MBORATORY NETHCD PGR IPALDMSIOR 01 
PCR OAS TOHBINB ENGIMBS. Shell Development Oo., 8-18294, Final Technical Summary Report, 
U.S. Air Porce Contract AP 33(038) 688, Supplemental Agreements 1 and 2, April 16, 1950 
to June 30, 1951. 15 pp. plus figures and tables. 

Work under this contract on the developswnt of laboratory methods for evaluation of gaa 
turbine fuels has included two aspects of fuel performanoe—combuation efficiency and 
carbon deposition. During the present phaae of the contract, a method of sampling the 
exhaust was developed and the oompoaltlon of exhaust gaasa over a wide range of operating 
conditions and with a variety of fuel types were determined using the Analyser and maaa 
apectrograph. Only preliminary compariaona have been made between combuation efficien- 
cies determined by exhaust gas analyses and thermocouple measurements. 
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written for . reacting ga. c«po..d of tha co«lm.Son^rSIJS oJ^to^n^f!?. 
Taken Into account are 17 .pecle. and 27 chelca! reacwS     ii^J^SS.^i!'    ^ 
to the program to enable It to handle any reacting gae. ,,0<liriCfttlcM «J *• »«e 

. ,. 

«Sh^iSS!; »Cftn,l<ta: I'*10"*1 A«ron*ut^*l BetabllshBent. Aero^tlcS^ep™ IÄ-332. Matlonal Research Ocimcll no.  6744. February 1962.  13 pp.  (S 27630o' 

*^MT7*-Zam" CAI"rs,8 " "" 0,ttcma H,0<!,,M-  '»^1 <a-1^. 
A rtrl»» »1th «1 ref«r«no«s. % 
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williams, P. A. and Cawlay, P. A. iV. K. E^rgy Mlnlatryh COWPAMIHAOTS IX PDBU.
U. K. Central Blectrlo Generating Board Plue Gas Carroslon International Meeting 
(Marchwood, May 20-25, 1963). Cwidensatlon In: Brenstoff-Warae-Kraft, iJ, no. 8,

387-8 (1M3).

The review oovera the origin of Inorganle oontajUnanta In coal and fuel oils, and 
analytical methods for their determination; teohnlqw*« their partial rMoval, e.g.. 
centrifuging of heavy fuel oil or hydrogenation (idilch la not feasible economically): 
contamlnatlcBi of heating surfaces and corrosion due to moronic fuel coag>onents; the 
strong effect of small amounts of sulfur In the fuel on the dew point of flue gases; 
and commercial tests on the scrubbing of flue gases to reduce air pollution.

Uijl%
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Wllshlre, J. P. K., 
n, 538-47 (1962).

TBB PYHOLTSIS OP 1-PHgXYMBTHAIJX. Australian Journal ^ ebmalstry.

The pyrolysis of 1-phOnyltetralln at 700*0 has bean Investl^ted, mod mechaniras are 
advanced for the formation of the ooa^ounds found In the pyrolysate. Por comparison, 
tetralln and hydrlndene were pyrolysed at 700*C under the same cwidltlons as the 
1-phenyltetralin. The presence of polycyclic aromatic hydrocarbons In coal tar may be 
due to the thermal breakdown both of hydroarosuitlo and of all^iatlo structures In the 
parent coal.

.. ■*»#

Winters, C. W. and Witte, W. 0.. A PU(fflT IXVBSTlGATiai OP ABLITXOB OH A 8X0X903) CTLnora- 
PLABE COKPIGORATIOH TO A MAOH MOMBBR OP 8.48. 0. S. Xatlonal Aeronautics and Space
Administration, TH D-2354, July 1964. 41 pp.

A model was flown to a Mach nuMber of 8.48 at an altitude of 25,000 feet. In-fll^t 
ablation measurements were made on the front face of a Teflon nose 
by using variable-capacitance sensors. A Bwthod of predicting the ablation rates Is 
presented and thepredlct loirs obtained are compared with the measured data. Temperature 
measurements were obtained under an unprotected Inconel segment and a Teflon and inconel 
composite segment on a cylindrical test section and on the stabilizing flare. Ablatlm 
rates and Inside wall temperatures obtained fras a computer program agreed well with 
measured temperatures. Measured and theoretical heating rates are presented for the 
cylindrical and flare sections.
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Winter. E.F.. AH HIVBOTIQATIG« 09 THE fDBL BVnCT IH «■ fORMTZOV Ot JUQKEBOl OBODD 
f iSCTn ? tf f"^"1^^ 0(^W1« C,U,,HlllS-    «^»omtonnw^oliC^^Hwrt K.124, U.K. Hlnlitpy of Supply Contract Ho. 6/Hnga/M0a/CB. !*(*).    SoptMbw 1964. 
72 pp. jxy-w» 

The work me cerrled out to investigate the effect, of fuel properties on «he formtlon 
of carbonaceous deposits on the atomiser air shroud In spray-type ocsdmstlon systeas and 
to examine means of predicting the behaviour of fuels In this respect. The main part of 
the Investigation was carried out on a modified Ghost II combustion charber operated to 
produce rapid rates of deposition. The deposits were assessed In terms of both weight 
and tendency to Interfere with the fuel spray. Subsidiary work was done on an Avon 
R.A.3 chamber and on a Muiba chamber. 

». 

Winter, B.P., AH IHVBSTICÄTK» OP THE MECHANISM 0» FORMATK» OP 0AHBGKA0B008 »POSITS IH 
AERO-aAS-TURBlMB COMBUSTIOH CHAMBERS. Shell Thornton Research Centre. Report K. 12S 
U.K. Ministry of Supply Contract Ho. 6/HngB./6803/OB. 13(b), September 1964. 26 pp.* 

The mechanism by which carbonaceous deposits are formed was studied by the observation 
of the behavior of various fuels in Ghost, Avon, and Nutba combustion chambers, by 
analytical examination of the deposits which formed in these chambers and by siwle 
laboratory experiments on deposit formation. 

i 

Winter, E. f., Lewis, A., and Larson, R. G. (Shell Petroleum, Thornton Research 
Centre), POEL-HAliDLIHG fRGBUENS IH WHS JET AGE. Advances in Petroleum Chemistry and 
Refining, 1,  137-238 (IfifiJ). ««"«T «» 

Contains specificatlons for JP-type fuels, description of airfield fueling equipment, 
discussion of fuel cleanliness and contamination problems, description of equipment 
for removal and detection of water and solids in the fuel, discussion of hydraulic 
surge during fueling and devices for its prevention, and disousoion of electrostatic 
phenomena in fuel handling. 
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»«^^^J^ÜS!** *•■•• ^ »««la*«« CUBE iMPonusm mnmu mmaaajM 
Report K.126. U.K. lUniatry of Supply Contraot lo. e/W/6608/CB.ia(b). Sopto^w iffij. 

The tendenoj.« of varloua fuel» to farm cerboneoeoue deposits on the atoaiaer air shroud 
or a Qhost II oombustlon ohaaiber, on flaae-zone components of a NMdM pre-Taporlsln« 
ohaaber and on the atomiser air shroud of a saall seal« oooOmstlon ohartwr were studied. 
The fuels comprised gasoline, keroslne and wide-cut types, alone or blended, and covered 
a wide range of gum contents and gum-forming characteristics, in the case of two wide- 
cut turbine fuels the content of gum and gum-forming eomponents was varied by the addi- 
tion of C,-Cjg defines, aged or fresh as necessary. The addition of considerable 
amounts of gum and gum-forming components to two straight-run wide-cut turbine fuels 
had no worsening effect on the dirtiness of these fuels as manifested by deposits In the 
Ohost II combustion chartber. ' ~ - -   m 

S 
to 

»i!jiClCl' ^ DRpnn)!nrcB <» THB COMPIETEHBSS OF OOMBaSTIOM OF TÖRB1W ARD JIT BHOIHB 
FUBLS OK CHDIIOAL OOKSTITÜTIOIf. Technika Lotnlcsa, Igil,  no. 8, 171-8. 

The effects of chemical constitution of hydrocarbon fuels on the combustion efficiency 
and tendency towards coking were Investigated. Completeness of combustion, j.  Is 
strongly affected by stability of the flame and the rate of oombustlon. Bffects of the 
alr/fuel ratio on f have been Investigated for kerosene, paraffin concentrate of 
boiling range IJ^ZbS'C, and for a Azture of aromatlcs (75.2*), cycloparafflns (11.W) 
and paraffins (13.W boiling between 166 and 253'C. Values are given to' show that the 
optimum alr/fuel ratio Is about 60, corresponding to 0f . 9^ for all the fuels con- 
sidered. For different hydrocarbon types flT decreases In the order: paraffins > single- 
ring cycloparafflns > cycloolefIns > double-ring cycloparafflns > single-ring aromatlcs 
with a side-chain > single-ring aromatlcs > double-ring aromatlcs. Coking Increases 
with Increased fuel density, boiling point, and In the order» paraffins < cycloolefIns 
aromatlcs. Within esch group coking Increases with decreased volatility and In general 
Increases for the higher CM ratios. 

Wlsllckl. B.. ON POSSIBILITIBS 09 MOHBAaiHO THB HKAT OF HYBROCAHBOM FUEL COMBU3TI0II 
Prsemysl Chemlcsny, 40. no. 6, 240-4. (196^1 (Trans. FTD-TT-6l-38e; AD 272587). 

The variation In heat of oombustlon for different hydrooarbon types Is discussed and 
the heats of oombustlon for varloua metals and their derivatives are presented and com- 
pared to values for petroleum fuels, on both a weight and volume basis. Problems of 
!«JPJ?JJ?J»1

,^id• ln i!l!?^l? fu*1 t0 **■■» the heat of combustion are considered. 
Sf 22ÜS1  ^ISSI* Wlth th* ^•••"^ of mttl  oxld•• ^ th* <»<*»«»tlon prcduoti 
SnüStü?^:. ^Vf11«11* **■• * • function of fuel heating value Is tabulated .'or a nypothetloal aircraft. 
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Wolf hard, H. 0., Olassaan, I. and Qr««n, L»,  «d«.. 
Academic, 1964 . 

HITlROQBnODS COieTOTIOil. H«w York, 

This book consist! of a »election of technical papers based mainly on the American 
Institute of Aeronautics and Astronautics Heterogeneous Combustion Conference held at 
Palm Beach. Florida» December 11-13, 1968. The contents consists of four sections. 
(1) Combustion and Ignition of Netalst this reports the results of studies on the 
combustion of a nunber of metals, including beryllium, aluminum, magnesium, boron, 
graphite, aluminum, tungsten, boron nitride, sirconium hydride, uranium. (2) High- 
energy Propellent Combustion: this includes the studies of the combustion of boron 
hydride, diborane, diethyl diborane, pentaborane, hydrasine, aluminum alkyls, and the 
inhibition of after-burning by metal compounds. (3) Effect of Air Dynamics on 
Heterogeneous Combustion: this section deals mainly with hybrid rocket com'oustion, 
examining In detail phenomena associated with boundary layers. (4) Condensation: this 
section is largely related to condensation phenomena occurring in nozzles and the effect 
of nucleation on condensation. 

* 

Wolfshagen, R.. Braude. H., and Welge, V. (Thranpson Ramo Wooldrldge), RESBAROH AND 
DEVELOPMENT ON THERMAL STABILITY OP SRCIAL HYDROCARBON FUELS. U.S. Air Forc^ ASD 
TR 61-266, Contract AF 33(6l6)-7276. November 1961. 80 pp. (AD 267256). 

The thermal stabilities of various fuels for use in Nach 3 to 4 aircraft were evaluated 
in an aircraft fuel system"engine thermal simulator. Test conditions simulated heat 
flux and fuel temperature levels anticipated in high Nach aircraft. Included were 
simulation of heat input from aerodynamic fuel tank heating, hydraulic and lube oil 
heat exchangers and engine nozzle environment sources. Five JP-6 fuels were tested 
under simulated Nach 3 conditions, and 6 higher temperature fuels, including several 
nearly pure hydrocarbons, were tested under simulated Nach 4 conditions. Fuels were 
rated on the basis of relative change of heat exchanger performance in 60 operating hr. 
The fuels were rated in the ASTM-CFR Ooker {JP-6 fuels) and the Erdco Research Coker 
(higher temperature fuels) to compare the test method with simulator results. A some- 
what more detail"'! description of the data treatment la included in Progress Reports 
No. 1 (Sept., I960) and No. 2 (Jan., 1961). 

1 

Wolfshagen, R., Fawards, H., Braude, H., and Welge, W. (Thompson Ramo Wooldridge), 
INVE3TI0ATI0N OF AUTOIONITION AND OTHER PHENOMENA IN HIOH TEMPERATURE AIRCRAFT FUEL 
SYSTEMS. U.S. Air Force, ASD TR 61.480, Contract AF 33(616)-7137, September 1961. 
43 pp.  (AD 268499). 

The autoignitlon characteristics of JP fuels were investigated using a test rig incor- 
porating a 1 cu ft reaction chamber simulating possible conditions in the vapor space of 
aircraft fuel tanks. The autoignitlon phenomena was governed primarily by time, mixtuie 
temperature, mixture pressure and mixture composition. Fuel vapor will react with any 
percentage of available 0 at any pressure level provided mixture temperature ia suffi- 
ciently high and accumulated time at temperature is sufficiently long to promote auto- 
ignitlon. Combustion, with proper mixture composition and pressure level, will result 
in measurable pressure rise at autoignitlon temperatures above approximately 436*F. The 
pressure rise resulting from autoignitlon was related primarily to mixture composition 
and pressure level and is reasonably predictable from the 2 parameters. Variables pro- 
ducing little or no effect on the Incidence or type of reaction obtained included pre- 
sence of a small environmental hot spot in the chamber vapor space, chamber well tempera- 
ture and material, type of diluent gas and chamber size. 
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WolfBhagen, H.a., Welge, W.W. and Rotharibwg, A.J., RESBAROB AMD nEVBLOPMDR OK 
THERMIL STABILTTY OF SHIOUL HYDROCAHBOM FOBLS. Tapco West Coast Bnglnesrlng. Proarass 
Report No. l, Septeflber J^gO, U.S. Air Force Oontraot AF 38(6l6)-7276. 49 pp. 

Work was directed prlaarlly toward design of a beat «changer system capable «f sUailatlng 
the fuel heat fluxes and temperature rises anticipated In Mach 8 and Nach 4 aircraft, 
Basic engineering design of this system was completed during the reporting period. 
Determination of fuel physical properties at elevated temperatures necessary for heat 
exchanger design and later test data analysis was also carried out. Reference runs 
of test fuels were performed using the OFR Fuel Coker. 

■ 
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Wolfshagen, R.O., Welge, W.W, and Rothenjwg, A.J,, RBSBAROB AMD nEVBLOFMEKF Oil 
THERMAL OTABILETY OF SPÄCIAL HHttOQARBGN FOBLS. Tapco West Coast Engineering. 
Progress Report No. 2, 11 Sept i960 to 16 January 1961, U.S. Air Force Oontraot 
AF 33(616)-7275. 38 pp. 

| 

Fabrication and shakedown of a Mach 8 to Nseh 4 engine heat exchanger and nossle 
environment simulator was completed and a series of five JP-6 type fuels tested. 
The fuels were also catalogued using the OFR Fuel Coker. Results of this testing 
were as follows t (1) Relative thermal stability of the fuels as measured by percent 
decrease in tube to fuel heat transfer coefficient differed considerably between fuels, 
ranging from values of no measurable decrease to 72.6 percent decrease after fifty 
hours at test conditions. (2) The OFR Fuel Coker, operated at conditions of 460/600/6, 
for a duration of five hours, with a spacer Inserted In plaoe of the filter element, 
produced a good correlation with the heat exchanger tests. The fuel rating was 
based on the standard preheater deposit code. 

s 
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VU !^ B* ^ ^Ü•S• Alr Foroe O"10« o' Scientific Research), THE INFWJBNOB OF INBRT 
^^«J^- REACTIV" ADDITIVES ON THE MECHANISM OF DETONATION IN OASEOUS MIITÜRES 07BR 
WIDE RAHOES OF INITIAL PRESSURE AND ADDITIVE CONCENTRATION. Combustion Institute. 
Western states Section. 196^ Spring Meeting. Paper WSS/CI 6«*-l6. 

This study investigates the effect of helium, argon, and carbon dioxide additives on the 
mechanlsK of detonation in stolchloiMtrlc hydrogen-oxygen mixtures over wide ranges of 
1 Ü J?^e"U^e8• and addltlv0 ooncentratlons, and attempts to detemlne the validity 

of the Chapman-Jouguet themohydrcdynamlc theory u.idcr these conditions. No quantitative 
conclusions were reached about 'aether complete equilibrium in tl <» Ch, nan-Jouguet plane 
was established or whethsr the frosen or equilibrium product gas sound speed is most 
correct In the real gas situation. The detonation velocity was slightly dependent on 
initial pressure, but was critically dependent upon mixture composition. The experi- 
mental detonation static pressures followed the same general trend as the velocities. 
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Journal of Chemloal and Engineering Date.  8. eSTsO fiMlK    ** *** <** ****** 

hv ££ S?! ln™tl8**i<« of the feasibility of   cooling Terr hlah soeed al*«^* 
by «ean. of an endothemlc reaction of the tZl prior toloIStloJ   S JuJ^^ 

8 

• 

uM.r.t«ndln« of tho lujiljll! "ii^u*1" "<,ul,, «*••••    • oontrllmt. to ■ nor. bMlo 

regardlrur sas mixtur» i,«.<«Ä-4*.4      T       T       -iM^inosity.    A number of conclusion! 

Wynnemer, D 
'i1*J"*ifül?ble Zt1 ?*  R«flnin«). 00KB FORMATION IM CATALYTIC CRACKIMO OP 

. American Chemical Society. DlvLior, «f «.^«i "-^""r^010?0 " VZVt£* CS.?Ä ^ Dl-i«'"°r'-^-~^.^ Preprints 

o. t.. M^ra^^n^^^ 
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Tamasakl, K. and R»tof T., SHOCK-WAVB lOMTriOM 9 PftOFAllB-OXraBI NZSDRBB. 
ZABBhi. 62. 2124-30 (1960). (OA 51, 794*0, 1962). 

The shock-wave Ignition limit of propane-0 mixtures «at detemlned at a pressure denn to 
6 mm. Hg in a shock-wave tube 26 am. In diameter and 110 om. long, with air as the driving 
gas. The width of the ignition limit becomes narrower as the pressure la lowered. The 
ignition mechanism is explained by assuming that the 0—0 bond in a hydrocarbon la des- 
troyed between atm. pressure and 100 mm. Ig and the 0—H bond below 100 ma. Hg. 

Zabetakis, M. G., Purno, A. L. and Jones. 0. M. (ü. S. Bureau of Nines), MINIMOM 
SP0MTANE0ÜS IGNITION TEMEBRATURRS 0» COMBOSTIBIÄS IM AIR. Induatrlal and Sn«ln»erlna 
Chemistry, 46, no. 10. 2178-8 (1964). 

A new ignition temperature apparatus was developed which makes the determination of 
minimum spontaneous Igrltlon temperatures-autogenous ignition temperatures-more rapid, 
accurate, and economical. This consists of a modification of ASIN Designation D286-30. 
S. I. T. «a and time lags before combustion measured In the apparatus are reported for 
a large variety of compounds including many hydrocarbons. 

-.    ^f?* 

Zabetakis, M.O., Imhof, A.O. and Lang, I.W. (U.S. Bureau of Nines). RESBARCH ON THE 
FLAMBÄBILITY CHARACTBRiaTICS OF AIRORABT HYBRAULIC FLOIDS. U.S. Air Force, WADC TR 87- 
161, Supplement 1. Contract AF 18(60a)-18l May 1968. 29 pp. (AD 166610.) 

Spontaneous ignition temperature testa were conducted on JP-4 and 7 hydraulic fluids In 
air while in contact with 7 surfaces found In aircraft. Teats were conducted at reduced 
and elevated pressures by using both low and high velocity injection techniques. The 
flash and fire points of these fluids were determined In a standard A3TN apparatus. The 
minimum spontaneous ignition temperatures of the 7 hydraulic fluids increased with de- 
crease In pressure. The rates of increase varied for each of these fluids so that the 
fluid with the highest minimum spontaneous ignition temperature value at atmospheric and 
elevated pressures had the lowest value at reduced pressures. The minimum spontaneous 
ignition temperature of the fluids at 1000 and 2000 psig injection pressures were Inde- 
pendent of the injection nossle-to-heated surface distance between 8 6/16 and 11 11/16 
inches. 
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ZabetaklB, N. 0., Jbne«, t. W.. Seott, 1. 8.» and forno. A. b.  (f.i. Aavwan of Mlmt)« 
BESBARCH Oil IBB PUMIUBZLZn CHARA0TERI8T1C8 0» AIROUFT FOILS.    U.S. Atr WOT—, WADO 
TR 52-35, suppl. l. Contract AF l8(6oo).151, Januarr 1956. 85 PP. U» »875). 

A sumnary of tho thaor/ of oMbustlon, «xploslon and Ignition is ppowntad a* wall a» 
the posults of ll«lt-of-fli««blllty# ll«lt-of-lfnltlbUlty. ll«lt-of-propa«atloia, lipfil- 
tlon enargy and Ignition ta^aratara tatt« on Tarioua Air foroa faali, fual eo^Manta 
and hydraullo fluid».   Thata data wara obtained In air, and carbon dioxide and nlt»ogan- 
•nriohad alp at various ataftlatftd altitudas by tha »iraau of Ninas and othar laborato» 
ric».   Th» owibustiblas inrastigatad inoluda tha paraffins, aroaatios, blanda of thasa, 
jp-1, jp-3, and JP-f Jat fuals. 100A30 and 115A^ aviation gasollnas, IIJX-O-5606 ' 
hydraulic fluid and several axpari»ental hydraulic fluids.    Tha data are presented In 
graphic and tabular for». 

i 

Zabor, R. C. and Bmett, P. H. (Uhlversltj of Pittsburgh). TIB ADSOBPTIOII 0» «OWIAL PARA- 
FFINS OH CRAOIIBO 0ATALI3TS. African Chemical Society, ftumal, 22» 5639*43 (1251) • 

Adsorption ■easurements have bean aade for n-but»ne. n-haptana end n-octana on a Houdry 
S-«f6 cracking catalyst in the temperature range fro^ room teaperatupe up to and ttove the 
lowest tenperatupe at which decomposation occurs, «he adsopption appaara to be physioal 
in natuia up to about 150*. Above this tempepature, and even at cpaoklng tempepatupea, 
the adsopption is vepy saall, being equal to OP less than 0.005 «niimola (apppox 0.1 oc) 
pep gram of catalyst. 

I 

Zakksy, V. and KPausa, B. (Brooklyn Polytechnic Institute), NXXIBa PROBXBNS BlfB CBBNXOAL 
RBACTIOMS. U. S. A1P Fopce, ARL 63-109, ContPaot AF 33(6l6)-766l, June 19§3. 66 pp. 
(AD 411760). 

An investigation of tupbulent nixipg with chemical reaction fop Air-Hydrogen mlxtupes is 
preser.ced. First an analysis is given whereby the reaction products for finite reaction 
pfttes may be determined along streamlines, provided the quantities In tha flow field of 
mixing under frosen conditions are known. Than measurements of concentrations, pressures, 
velocities, and stagnation teaperatures along the centerllne of two coaxial Jeta with and 
without chemical reaction are presented. These measurements are used la order to deter- 
mine the flow parameters ahead of the fla^s, and alao in calculating flame ahapes under 
equilibrium conditiona. Finally, detailed flams shapes are included for varloua boundary 
conditions and compared with the theoretical predictions. 
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direct maasure^nt of vapor prt8«u...t«np.r«tur. ralationahlpi at high twritur« L 
ITZt'll'T9 18 b#lnf ,1-t6r-lMd tto«^ calculation tachniqu... £. ^0^"'^ 
report are to conpare the difficulty and accuracy of five technlquee. of^Sch thw. w«L 
oL^th:1^10'1 t*Ch?quM «^ ^o ™* «PTlLntal tectalS..     inln^Srtlo OST 
n^J   ?   t^hnlQue. and to determine the precision of a calculation tachniquerfouJ iSe- 
pendent worker, calculated the vapor pre.eure-twrature relatlontolp fSr ^ SS- 
quality Jet fuel and for one synthetic blend of seven pure hydrocartons     T^Tr^U. 
STSZÜ! .that .th^B!;th0d 0f a"UBln* Mg,-nt8 ^ thTtru. boilJni pJint^^Je pure compounds and finding the total vapor pressure as the sum of^A component pa^till 
Uli Ü Pf;ClM t0 *9 PerCent-    "^ »»P^ical technique developIdTSS.tJHi'1 

less accurate    based on the comparison with experimental results) and leis pSolwiJan 
the more laborious true boiling,point curve technique. prads^Wian 

•a* 

S^CT'F^OR'OT^^^;.?'-!!: R1!LATI0NS BE,n™ THE A0T17ATI0II BHBROT ARD FRI- 
SS^flüST" ? J™ BXP0NraTIAL ™« 'OR OÖWRB CRACKHIO PROCBSSBS OATALTZBD BT AEOMl- 
NOSILIOATES.    Moskovskll Institut Heftekhimicheskoi i Oaaovol Promyshlermo^tl 1« 
1. M. Oubklna. Trudy,  1362, no. 37, 19-23 (CA, 58, 2307d. 1963K        ,Uenn0"1 M 

The cracking of cumene was used as a model reaction for investigating the kinetics of 
MTS "SÄ TCtl0n •■ • Tlu-ino»^"f catalyst.   Vor eJaluatirof^ 
exptl. data, the fo«ula n^ - -n0ln(l - x) - KB can be used, n«, being the flow rate 
I2^^l9rnlt\0t ^ '•aot«nt' K «»• W^nt reaction raie const!! and 3 SeSurface 
area of the catalyst.    This equation Is valid in the temp interval 36<M«0* with th« 
^J'o   Stt1JiiiLCOntr?11r-    RaPld -"^^ -^ changes occSr wLT Sip is 
SSJ^I^Ü kl;0fcl° contro1 8<*» mto diffusion control.    For the 1st case, a linear 
relation between l^ and the activation energy E was found with a standard deviaUon^J 

-?,33" 5o!SKSS <,SfcytIg!wlth 8raln 8lM approx-4-5 -l8 **> S5 in r. 9.33 + B(0.88 X 10 ^ - 1/bT).    This equation pemits calon. of the activation enerar 
from one expt.  and the evaluation of the activity of the alumlnos 11 leite catSyl?87 

s 

Zhovlnskly, ». Ye., HBAT BARRIBR IN SUPBRSOBIC FLIGHT, Moscow. Voyenlidat, l^. 

This book discusses the problems of aeronautics occurring because of aerodynamic heatine 

If the'^bleTa^d8^168 ^ f^ V ^ ™***"** 5-^    " liSSTS Ä* of the Problem and the various steps which are taken to reduce the effects of aero- 
dynamic heating.    It considers problems of heating of air due to frtctton aM J^ chanmes 
of air temperature In the boundary layer.    The ooSditlons of hewing of Jurfac^of 

wa t^^afkea1oookh:^srbror^ldibodl•8' T 
M
 

roo,wt-'afc •^Äiisn5 z** Zl^LtxH ! S! briefly discusses. In somewhat general terns, the methods which can 
I "P*11^t0 P««" »uccessful reentry of saU.TUtes Into the eaith's atmowhew ThT 
book Is Illustrated by a large number of figures und diagrams »«ospnere.    The 

I 
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Zlebland, H. and Dupwe. K. T.  (lxplo.lv«. "••••«h «l^*1*^* ^^iSS^ 
OT«AL JoiOTCTimY OF BROSOT D.BW. R.D. 2*95 WTTO 15 i» 325-0 AT Hamm» 
UP TO 200 ATM. ARS Journal, 2i» ^-B tl^ol). 

The thermal conductivlty of an aviation Icpoalne, 8p.c. lo. D.Bnf. R.D. 2«»95. wj» 
Sasu^riith a vertical, coaxial cylinder apparatu. In the 1;«^«*u~(t^«-t

15t*! b, 
325-0 at pressures between 1 and 200 at.. The trend <>'«".. re.ult.. illliimtr-* 
the influence of temperature «d pressure on the ^^J^^SLA* TSlZS 
of ncmal. nonassoclatlng liquids. Smoothed graphs »^^^J^^,0^^^! of 
conductivity with pressure and temperature were P^P«™». At tW«*«'«« £ £"£ 
280-0 noticeable themal decomposition of keroslne took place. ^f^^^J^S** 
the catalytic effect of the material of the receiving cylinder, a ?*/* copper/hlokel 
alloy  About « of toluene was detected after the keroslne had been exposed for 
aooroilmat^y 7 days to temperatuws between 280 and 320-0. »o such decomposition took 
^ace^t^sLe temperature Interval after the receiving cylinder had been replaced by 

an all silver one. 

Zlmnerschlefi. *. J.. »ekel. B. L.. Hunt, R. A. ^ ,^H^dr:'J^ '' tSt!J^?0?
1^, 

HIOH-PERF0R1IAHCE JBT WELS FROM PBTROIÄWI. Aiserlcan OhWBloal Society. Division <rf 
Petroleum Chemistry. Preprints i, no. 2. B 47-60 (April iSfiS). 

High-performance military Jet aircraft will require specially tailor.« fuel.. ■»■! !»*>» 
SS Sv. good buming^ality. high graylmetrlc and volumetric hating r^lu.. th««al 
"ability to temperature, above 800-F, low voUtlllty, and low freeing t0**'™**, 
Mcycllc naphtheSe. containing 11 to 14 carbon ate« •^^•*i«^ "j^SS^SS^ 
let fuels  Aim bicyclic naphthenes were prepared in the laboratory by har4rog««tJiig 
£o£i iotfoS! ai Jxtract Sf catalytic cycle oil. and fraction. *•*«**• ^^ 
oil over a platinum cataly.t. The., product, were evaluated critically a. high 

performance jet fuel.. 

! 

r 
Zrelov, V. H. 
Masel. 1969. no. 

THB rBVBLOPMBBT OF JBT FÖB1S ABROAD. Khimiy. 1 Tskhnologlya Topliv i 
12. 64-9. (U.S. Air'Force. MOL 69V1> AD 266127). 

This paper survey. Jet fuel development, out.ide Rue.la. In addition to di.cu..ing 
k«;.JS «!^I2-fraction hydrocarbon fuel., mention 1. made of thV0M"i« aM *  . 
mttaJ^oarbon .u.pen.lon. boron hydride., free radical., and ™o1^ ^•^J™1*- 

o? thermal etablllty and the UM of additive, for .tabillty improvement, and *«*• on 
inproJement of the energy char.cteri.tic. of fuel. (h..t. of combu.tior^. •«« 0^"* 
•Slclency) are di.cu..ed. The relative i«rlt. of paraffin., naphthenes. and aro^tio. 
a. fuel component, are oonaidered. 
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Zrelov, 7. N., NBOHODS OF ASSKSSIIN} THI QUALITT (V JIT 
Topllv 1 Nasal, 196l. no. 2, 66-70. 

FOILS. Bilalys 1 TaMmologly» 

This Is a general review article of Soviet and foreign praotlee. At present partloular 
attention is being directed to oethods of assessing the quality qf new high boiling 
Jet fuels. Increasing the boiling range of jet fuels results In an increase In the 
content of aromatic hydrocarbons to as onioh as 28^* which can result In increased 
deposit formation. To assess deposit formation small Isborstory apparatus has been 
devised in which the fuel is burned and the smount of deposit measured. This gives a 
better assessment of deposit foraing tendencies than the earlier Instruments, for 
research purposes deposit forming tendencies of Jet fuels are assessed in rigs with 
small scale jet turbine combustion chambers, rigs of this kind have been developed In 
the USSR by Tereshchenko and abroad by 0. 0. Williams and others. Tereshchenko's 
equipment is widely used to study othsr properties of jet fuel. 

Zrelov, V. V.,  Marlnohenko, I. I., and Shchagin, V. M., SBDIMRIIT FORIUTIOI III JIT BIOU« 
PUBLS. Khimiya 1 Tekhnologiya Topliva 1 Hasel. 1957. no. 7, 57-67. 

Elevated temperature is the main factor in sediment formation. These are formed by 
oxidation and polymerisation of nitrogen-sulfur and oxygen-containing (heteroatomio) 
compounds. Hydrocarbons have a limited capacity to retain such high-molecular compounds 
either in solution or in colloidal dispersion. 

i 

Zrelov, V. M. and Melekhln, ▼. M.. ...EfflOT OP QROAIIC UXROGBI OOWOO«»..^!!].., 
FOILS FROM SOI90R-C0MTAIHINO I8TR0LB0NS. pp. 236-44: in Sbomlk Khimiya Seraorganl- 
cheskikh Soedinenli, Sodershashohikhsya v leftyakh 1 Hefteproduktakh, v. 4, Moscow, 
Oostoptekhladat, 2SS1-    (Rsferatlvnyi Zhumal, Khimiya, 1962. no. 3, 489, abstr. 31198). 

The full title of this article Is UTOSTIOATK» OF TIB KFflOT OF QROAUC UfROCBV COM- 
POUNDS ON THI C0RR0SI7B AOTIVITY AID OH TIB TBDUIAL STABILIW OF TIB FOILS FftON SUIFOR- 
CONTXININO PETROLBUMS. 

Corrosion activity of fuels and anti-corrosive action of additives were observed. 
Thermal stability in fuels was increased most effectively by aliphatic monoamlnes 
(dioctadecylamlne, paraffinic methylamlnes), arosmitio tertiary monoamines, and also s 
secondary aromatic monoamlnes (i.e., monoethylanlllne and phenyl-a-naphthylamine). 

I 

I 
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Zrelov. V. M. and Itel«khln, V. N., EWBCTS Of PHBHOLS AID ANIMBS ON nPUMB fOWUTIOII 
tM FUELS COHTAIHIMO CRACKZIO CGNPORINTS.  Journal of Applied ChM^ttTT (U.S.8.H.), 
»4, 2400-6 (1961). 

Reduction of sedlnent formation In fuels, containing cracking coaqponanta, for aviation 
gas-turbine engines is a difficult problem. At temperatures above 80* these fuels are 
found to form Insoluble solid precipitates (sediments) and produce abundant dark 
deposits on the bronse surfacea of the engine. Studies of the Influence of certain 
chemical compounds, which can be used as antiaedlment additives, on these effects are 
of conaiderable interest. This paper gives the results obtained in an investigation 
of phenols, amines, hydroxy amines, and other nitrogen-containing compounds as 
additives for prevention of deposits. For aaaeasment of their effectiveness, the sub- 
stances were added to two fuels; one was obtained from low-sulfur Oroznyl oil, and the 
other from Tatar olla containing 0.3fij< of sulfur. The fuels contained 300 of cracking 
components. Amines and oxyamines appear to be more efficient antioxidants for sul- 
furous fuel, while phenols are better in low sulfur fuel. A high antiaedlment forming 
capacity of the amide of stearic acid, which prevents any deposition of sediment in hot 
fuel, was observed. 

I 

Zuber, N. (University of California, Los Angeles), HYDRODYNAMIC A3HMTS OF BOIUMO HBAT 
TRANSFER. U. S. Atomic Energy Commission, AECU - 4439, 1969. 196 pp. (CA, 54, 11596f), 

A theoretical analysis is given for five aspects of boiling. The analytical model of 
Bosnjakovic for a bubble growing in a uniformly superheated liquid is extended to Include 
a non-uniform field, and the growth is shown to be a function of the heat flux aa well as 
the superheat. A theory for the diameter and emission frequency for bubbles at a cavity 
shows both factors to be functions of the cavity diameter. A relation is derived showing 
the superheat and heat flux at which a cavity of stated dlsmeter will nucleate. The 
meTJmum heat flux is shown to be caused by the same hydrodynamic factors that cause flood- 
ing in perforated-plate absorber towers. The minimum flux in film boiling is derived froa 
considerations of Taylor Instability. Soviet literature is reviewed extensively. 114 
references. 

Zuber, N. (University of California, Los Angeles), THE STABIUTY OF BOILZNG HEAT TRANSFER. 
American Society of Mechanical Engineers. Transactions, 80, 711-20 (1958). (CA, 52, 
8641e). 

Boiling heat tranafer in the nucleate region la reviewed. The transition film-boiling 
region is analysed by considering the stability of a plane vortex aheet separating two 
inviscid fluids. By using the classical results of Helmholtt, Kelvin, and Rayleigh, 
expressions have been derived that predict the maximum and minimum heat-transfer rates in 
the nucleate and the film-boiling regimes, respectively. The model exhibits the essential 
featurea of the phenomenon and shows good agreement with experimental data. 
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Zukoskl, B.l. and Spald, y.tf., SBGCnMRT DUIOfZOH Of OASIS DBO A SOmSCMZO fLOV. 
California Institut« of Toohnoloor,    Jat Propulalon Cant«. Ootobar 1968.    63 pp. 

9 
The flow flaid around the Injection part for leoondary Injection of a gaa Into a 
supersonic stream has been studied experlnentally. Hew Inforaatlon concerning pressure 
fields, concentration fields, and shook shapes Is presented» Results are of Interest 
concerning fundaaental processes In the region of fuel injection into a supersonic burner. 

§ 

BRITAIN'S MACH-3 RESBARCH AIRGRAFT-THB BRISTOL 188 ANALYSED.  Aeroplane and 
Astronautics, 100. no. 2586, 517-21 (196l). 

o 1 
The paper gives a fairly detailed description of the airplane, particularly novel 
features of the alrframe. Steel construction Is used in this two-engined aircraft 
designed for sustained Mach 3 flight. Thermal problems are discussed, and use of the 
fuel as a heat sink for cooling hydraulic fluid, gear box oil, electrical aaehlnery, 
and Instrumentation Is described. Controlled recycle of fuel through the heat exchangers 
Is used to accommodate the cooling load at varying fuel use rates. 

PINDIIW PUSBLAOE CONDITIONS AT MACH t. Engineering, Igt, 625 (Nov. 9, 1962). 

o 
§ 

A brief description of a laboratory opertlng at the Royal Aircraft Establishment. 
Parnborough, Is given. The function of the laboratory is to test the efficiency of 
various designs of cooling systems and wall Insulation for aircraft under conditions up 
to Nach 4 and 80,000 ft. The test chamber can aooommodate sections of a full site 
fuselage. 



A UJBRICAMT.    Chamlcal WMIC. SI, no. 12, 54 (teptotov 21, 12M). 

§ 
A lubricant. Shell VHP Fluid "B", offered by Shell Oil Co. la a polypherqrl ether with 
good temperature stability which has performed well in high-speed antifriction bearings 
exposed to oxidation and radiation. Possible applications include supersonic aircraft 
and rockets. 

&* 

% 

NSW CONCEPTS STEM FROM FREE RADICAL WORK AT ESSO RESEARCH AID EXOIilBRIia 00. 
Chemical and Engineering News, Ü, no. 43, 40-2, 141 (1968). 

A survey of work by A. A. Oswald et al since 1967 on free radical reactions of 
diolefina and acetylene with th&ols (undertaken to explain the formation of black 
pyrrole sludges in stored hydrocarbon fuels and the inhibiting action of allqrlMrine 
stabilizers) covers studies of the Kharasch hydroperoxide cooxidation Mchanism; the 
reactions of hydroperoxides with alkylamines; the chemistry and stereochemistry of 
allylic radical Intermediates; the cooxidation of thiols and phenylacetylene to 
phenylglyoxal hemithioacetals, which involves the selective oxidation of an acetylene 
bond by molecular oxygen; and the selective free-radical addition to «llene by e 
terminal attack mechanism. 

§ 

f 
(1260). 

NEW FUELS HAVE HIOH HEAT SINK VALUES. Aviation Week, Q,  no. 11», 90-2 

The article summarises a paper given by R. R. Hlbbard at a recent A.0.8. meeting. In 
the paper Hlbbard compared the light hydrocarbons (methane, ethylene, propane) to con- 
ventional Jet fuels (JF-^, JF-2) as endcthermlc fuels. The article tabulates vapor 
pressure data, heat sink capacities, heats of combustion, flammablllty limits, 
spontaneous Ignition temperatures, and densities for these fuels. 
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HAWäPS, arm OF TB m. 1959. Aitrc««utic., 4. BO. U. 46. 171 ma). 

The paper presents a general 
references Is given. •Mssary of the prospects of laujet engines. A list of 

S 

3ST BY -70?. Machine Oeeign, £, l^-Q  (April 11, 1*3) 

C 

A popular exposition of SOM of the design probleu of the present c< 
progran. Cooling problems are discussed s*ong other aspects. 

irclal Nach 3 S8T 
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S.nf«b^ f?r
)S?2Ifl(I1,??!!TI0,rALl 0* 00,,ro8TIOH. W. WhlTersity of Wisconsin, September 7-11, 19W. Baltimore, Williams * Wllklns, ]M9. 

Among the more pertinent papers published In this volume aret 1, P. «Ullns. "The 

S^w? C??bu;tion ? **u *****  into a lot «as Str.«?. w. Jost^iosctlons 
£hi i^Jn!*™ ^"IT ^dfowbon-Alx' Mixtures". Ä. f. Strickland-Constable. 
The Burning Velocity of Oases In Relation to the Ignition Delay Äriod». B. J. terr. 
»Development of a Combustion Wave In allowing Oas-. Other paper, on kinstlcs;*tS 
detonations are also of Interest. ' 
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SYMPOSIUM (DIRIDrATZOKAL) OK C0MB08TIOV. ^th, Nusaohuutts Institut« of 
Technology, September 1-5, 1952. Baltimore, Vlllieu and Vllklnt, 1953. 

«meng the more pertinent papers published In this volume aret J. Friedman, et al, "BM 
^engineering Application of Combustion Research to Ramjet Bnglnes". R. Slestrunok, et al, 
"Some Properties of Stationary Detonation Waves", a. L. Dugger, et si, "yisme Velocities 
of Hydrocarbon-Oxygen-Kltrogen Mixtures". Other papers on kinetics end fundamental 
processes in flames and detonations re also of Interest. 

S 
HflH I 

iV** 

SYMPOHWttllTlRHATIOMAL) OM OOMBTTSTIOM, 5th, University of Pittsburgh, 
August 30-September 3, 195^. Rew York, Relnhold, 1955. 

Among the more pertinent papers published In this volume aret P. Lloyd. "Problems of 
Turbo-Jet Combustion". J. P. Longwell, "Combustion Problems In Ramjets". R. 8. Brokaw, 
et al, "Effect of Temperature, Pressure, and Composition on Ignition Dslsys for Propane 
Flames". Other papers on kinetics and fundamental processes In flsmes and detonations 
are also of Interest. 

00 
ro 

fc I 

SYMPOSIA (IRTSRIATIOKAL) OR COMBUSTION; 6th, Tale university, August 19-2^ 
1956. MCw York, Relnhold, 1957. 

Among the more pertinent papers published In this volume aret L. R. Khltrln, et al, 
"Thermal Theory of Ignition of Oaa Mixturest Limiting Conditions". H. 0. Rottel, 
et al, "Combustion Studies In a Stirred Reactor". W 9.  Wohlenberg, "A Discussion of 
the Relations Existing Between Limiting Bnergy Release Rates and Blowout for Hydrocarbon 
Fuels". R. D. Brown, et al, "Flame stab11Islation In Fast streams" (a panel discussion). 
Other papers on kinetics and fundamental processes In flames and detonations are also of 
Interest. 
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Q.«*..-Kä« f^fJ??"1 J1"™"^»»*!!) 0» OOIOD8TIO*; 7th, London and Oxford, August 28- Soptoaber 3, 1958.    London. Juttorworth, Ig^. 

r 

Among th« more pertinent papers published In thl« volvma  arts R I Hlller "a< 
factors Oovemlng the Ignition Delay of a Gaseous fuel". P. gray at al, "The fhemal 
Theory of Induction Periods and Ignition Delays", c. J. Chang, at al. "Ignition Delay 
of Propane in Air Between 725-880-C Under Isothermal Conditions". J A. Sage, et al 
An Attempt at Measuring Homogeneous Ignition Temperatures". L. I. Biltrln. "On Som^ 
Consequences of the Thermal Theory of Ignition In a Fast Plow". J. A. glcholls at al 
Studies in Connection with Stablllaed Detonation Waves". Other papers on kinetics and 

fundamental processes In flames and detonations are also of Interest. 

! 

Symposium (International) on Combustion. 8th. California Institute of 
Technology, August 28-September 3, i960. Baltimore. Williams and Wllklns, I9fe. 

Among the more pertinent papers published In this volume are: 3. 0. Saytsev, et al. 
Study of combustion of an Adlabatlcally Heated Qas Mlxturs". J, A. Hleholla at al. 
"Recent Results on Standing Detonation Waves". R. Kling et al. "Detonation In Shook- 
Wave Ignited Kerosene-Air Mixtures". Y. Tanasawa. "A Study on the Internal Vaporising 
Combustor . P. A Teener et si, "The Fomstlon of Dispersed Csrbon In Hydrocarbon 
Diffusion Flames . Other papers on kinetics ard fundamental processes In flames and 
detonations are also of Interest. 

§ 
-S^l 

,.: 
'4 

Symposium (International) on Oonibustion, 9th. Cornell Ohlverslty. August 27. 
September 1. 1962. Hew York, Academic, l^. ^   ' 

Among the more pertinent papers published In this volume aret J. A. Hleholla. "gtandlnx 
Detonation Waves". I. H. Momtohlloff et al, "Calculation of Ignition Delays for Hyper- 
sonlc^RamJets . T. Asaba et al. "A Shook Tube Study of Ignition of Methane-Oxygen Mix- 
tures . 0. R. Orr, Combustion of Hydrocarbons Behind a Shook Wave". Other papers on 
fundamental kinetics and other processes In flames and detonations are also of Interest. 
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