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ABSTRACT

The current states-of-the-art is reviewed with respect to the calculation of
convective stagnation point heating at supersatellite reentry speeds, Receutly
calculated transport propertics have been compares with experiment, It is

noted that theoretical and experimental estimates of the total thermal conductivity
are in much closer agreement than reported by earlier investigators,

Similarity solutions employing these recently computed transport properties
are presented for the convective heat transfer rate in an ionized, dissociated
gas for equilibrium air and equilibrium nitrogen at reentry npeeds up to

70, 000 feet/se¢c. Solutions are also obtained for the case when large rates of
injection are introduced at the stagnation point. Tabler of boundary layer
characteristics including profiles of temperature, velo:ity, and enthelpy are
presented for the axisymmetric and two-dimensional staguation point.

This task was initiated under the REST Program under the cognizance of Air

Force Ballistic Systems Division; the major portion of the work, however,
has been company supported.
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I, INTRODUCTION

AT

S,

One of the immediate problems in the design of vohicles entering the Earth's
atmosphere at supersatellite velocitiea is the determination of heat transfer

from a stream containing dissociated and partially icnized gas., In order to
attack this problem, one must know with 3 certzin degree of accuracy the trans-
port and thermodynamic prcperties, and the rate processes involved. A complete
solution of the overall problem, where one takes into account body geometry and
general ablating surfaces, is at present nonexistent, Specialized solutions are
available, however. Examples are: simplified chemistry (i.e., equilibrium),
simplified geometry {i.e., stagnation point), and simplified ablation {i.e.,
pseudo-binary mixture of air and ablated gas).

One of the esrlier studies which accounted for the inf{luence of electronic heat
conduction at high temperatures was that of Adams! in which the frozen air
buundary layer with a fully catalytic wall was treated. Adams' results,based on sim-
plified transpcrt properties, indicated that at entry apeeds of 45, 000 {t/sec,

thie convective heat transfer rate with ionization effects was 30 percent higher

than convective heating without ionization vbtained by extrapolation of existing
theories,

To illustrate the significance of entry spceds, lunar probes reeutry the Earth's
atmosphere at 35. 000 {t/sec while Mars probes reenter at 45, 000 te 65, 000 ft/sec.
Air beguas to ionize significantly at less than 10, 000°K and is completely single-
ionized at 20, 000°K, At 50, 000 ft/sec and altitude of 190, 000 feet, the stagna-
tion temperature is 15, 000°K,

Van Tassell and PalloneZ employing similarity-type soluticns, used Hansen's3
prop: rtiss to study the heat transfer rate for air in equilibrium dissociation and
ionization., Comparing their results and those of Adams with Avco RAD experi-
mental results they found good agreement hretween theory and experiment for
flight sp reds up to 35, 000 it/sec. Cohen®, also using similarity-type solutions
and empioying Hansen's properties, was able to show 2greement with Van Tassell
aind Pallone for flight speeds up to 40, 000 ft/sec.

A severe departure from the above-mentioned theory was obtained by Scala 5,
His results for equilibrium N showed extremely high Lieat transfer rates. The
iransport properties used by Scala were based on a charge~induced dipoie model
for the species N3, N, N+, and e~., Pal'one and Van Tasscllé compared trans-
port properties computed from Yos? collision integrals based on the species,
Nz, N, N, N**, and e and were able to show discrepancies in Scala's high
temperature model. These discrepancies are discussed in detail in reiference

6 where theoretical predictions of thermal conductivity are compared with ssti-
mates of thermal conductivity derived frem Maecker ar: experiments.

-1-
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Ho-hizakis. using similarity-type solutions accounted for the effects of disso-
ciation and ionization through the usefu! concent of total thermodynamic and
transport property {i.e., reaction conductivity, first discussed by Hirshfelder,
and subsequently used in reference 2), Hoshizaki employed Hansen's properties
and obtainad correlations applicable to an Earth or Venus atmosphere which
agreed well with his own experimental heat transfer data, Comparison of the
Hoshizaki correlation equation (equation 20 of reference 8) shows ;oo0d agree-
ment with the results of reference 2, 4,and 6, for flight spesds up to 40, 000
ft/sec. Adams' results for a frozen boundary layer were also in good agree-
ment with Hoshizaki,

Fay and Kempq proposed a simplified binary diffusion model in which one
diffusion equation as well as three overall conservation equations are used just
as iz the case of the dissociated gas boundary layer., This model is based upon
an assumption that the relative velocity between the jons and atoms is negligible
compared with other diffusion velocities, The justification proposed for this
assumption is that the charge exchange cross section for N -W* collisions
{based on estimates by Yos') ie much greater than that for other heavy-particle
collisions, thereby impeding the relative motion of the ions with respect to the

1 atoms. The results of Fay and Kemp for equilibrium N3 are in good agreement
with those of Pallone and Van Tassell over a large velocity range.

: The comprehensive experimental results of Rose and Stankevicesl? using the

E: elsctrical driven shock tube confirmed the conclusions of Pallone and Van

E Tassell and the theoretical results of Fay and Kemp for equilibriurn Nj in addi-
tion to verifying the theories of Cohen and Hoshizaki for equilibrium air. The
agreement betwesn theory and experiment was thus fairly well established ior
fligkt speeda up to 50, 000 ft/sec,

Atwining sguivalent flight soeeds substantiaily higher than 50, 000 ft/sec in the
shock tube has proven difficult so that sufficient experimental verification of
hoat transfer rates is generally not available for the very high speed flight
regime. Furthermore, uncartainties in calculating the total thermal conductiv-
ity for partially ionized air have discouraged previous effcrts to extend theoret-
jcal predictions of stagnation point heat transfer to flight speeds above 50, 000
ft/sec.

Howe and Schaeffer!] have examined the eifects of uncertainties in the total
thes~ 2] conductivity of air on convective heat transfer for stagnation terapera-
turs ap to 30, 000°K. Using a merged shock-layer type of solution they em-
ploycd the following variations of Yos' 7, transport prepesztizs: (1) Yos!
thermal conductivity of reference 7, (2j Yos' tharmal conductivity increased
by an order of magnitude at the high temperature end, and (3) Yoe thermal
conductivity faired into Hansen's thermal corductivity at 13, 000°K, Their
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results indicate that the convective heat transfer rate is relatively inscnsitive
to large uncertainties in the tetal thermal conductivity, For axample, an
uncertainty of a facter o{ 10 in tha total thermal conductivity of air influences
the convective heating rate by only a factor of 1,75 at a flight velocity of 70, 000
ft/sec, and by a factor of 2 at 85, 000 ft/sec. This effect has also been shown
in refsrence 6, where a comparison was made of the heat transfer rate using
Maegcker's arc dat» and Yos' theoretical data,

I

The object of tha present report is to extend the equilibrium air analytical
study of Pallone and Van Taesell6 to flight speeds up to 70, 000 ft/sec, For the
present study we employ the most racent transport and thermodynamic prop-
erties calcuiuted by Yos!2, and examine the stagnation point convective heat
transfer. Results are then compared with experiment. including recent Avco
RAD shock tube data !3, Bcundary layer profiles fc: both two-dimensional and
axisymmetric bodies are included in this report, Reaults are aleo presented

showing first order effects of eimulated ablation, i. e,, pseudo-binary mixture
of air and injected air,

The effects of blowing on the convective heat transfer has besn the subject of
many studies, including those of Reshotko and Cohen!? who used constant-
property boundary layer solutions. Libbyl5 relaxed these restrictions on the
thermodynamic and transport properties by taking the properties as simple
functions of the temrerature, The raesults of both studies, however, are ap-
plicable only to very 'ow flight speeds because of the choice of transport prop-
erties, Of special note is an sxcellent repcrt by Howe and Schaefferlb which
e. iploys variable transport and thermodynamic properties with a merged-layer~
type solution to study ltagnﬁ'tion point flows for flight velocities between 30, 000
and 50, 000 ft/sec., Coupled radiative 2nd convective heat transfer is presented
as well as a comprehensive study of the effects of moderate rates of injection,
In the present peper, the effects of blowing to show first-order effects of abla-
tion are exarmnined at flight apeeds up to 65, 000 ft/sec by extending the calcula-
tions for the convective heat transfer rate to include large rates of air injection

at the stagnation point, Both two-dimensionzl and axisymmetric bodies are
studied,

“3e




9

S s Sy e T s
R S e o R S N T T Bl 4L P sV o g o4 - op  mreacrn omnio oo e

II, THERMODYNAMIC AND TRANSPORT PROPERTIES

Thermodynamic and transport properties calculated by Yos! and used in the
analysis of Pallone and Van Tassell® have been supergeded by Yos 12, These
new properties, which are employed in the present report, are shown in
figures 1to 8,

The new thermodynamic prcperties are very slightly changed as a result of
Yos'! new calculations. For example, the specific heat for air is only 5to 15
percent higher at temperatures above 15,000°K, A comparison of Yos' new
thermodynamic properties with those presented in AEDC-TP-64-183 (September
1964) showed excellent agreement for temperatures up tc 15, 000°K, which is as
high as the AEDC tables go.

R s T s U et S e % e e e

Significant changes are indicated, however, in the transport properties of figures |

to 6, especially for the region of partial ionization, At 14, 000°K, for example,
the total thermal conductivity for nitrogen is approximately 50 percent higher
than Yos' earlier predictions in reference 7.

Theoretical calculations of transport properties are based on kinetic theory,
That is, explicit formulas for viscosity and thermal coaductivity as functions
of collision integral, particle mass, and mol fraction of particular species

are obtained from the first Chapman-Enskog approximation, or slight variation
thereof (ses Yos 7).

For temperatures up to 10, 000°K, the transport properties can be predicted
with fairly good accaracy so that reasonable agreement exists among various
investigatora, However, above 10, 000°K, where par.ial ionization exists,
there has been considerable disagreement in the prediction of the total thermal
condictivity, Total tharmal conduct'vity, which appears in the definition of the
Prandtl number, Pr = pgC /k, includes the effects of ordinary translational
erergy transport, thermal diffusion, and chemical and ionization reactions,

In the regior of partial ionization {9, 000 to 16, 000°K) resonant charge-exchange
processes in which an electron is transferred from an atom to a positive ion

of the same species (e.g., N + N*+ N* + N)are a major component of the
thermal conductivity of the gas, By including the effects of charge-exchange
Yos? obtained a diffusion cross section between atoms and atomic ions which
was almost an order of magnitude larger than the gas-kinetic cross section
used in rnost previous high temperature transport property calculations.

The most recent calculations by Yosl? yield charge-exchange cross sections
for oxygsn which are in excellent agreement with the experimental measure-
ments of Stebbings, et al. 12 No experimenta! cross sections have yet been
measured for nitrogen but Yos' recent theoretical cross sections for nitrogen
appear to be in fair agreement with the recent semiemperical estimates of

04-
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Knof, Mason, and VanderslicelZ, Yos' new nitrogen cross section resuits in
a calculated thermal conductivity which is about 50 percent higher than his
previous calculations, at the regions of interest here, This new prediction of
thermal conductivity for nitrogen is also in good agreement with that of Ahtye
for temperatures up to 15,900°K, (See reference 18.)

Experirnental verification of thermal conductivity can be made using two gen-
era)l techniques. The first, and moat commonly used technigue, employs the
constricted laminar arc-column originated by Maeckeri9, Using the constricted
arc Maecker was able to determine total thermal conductivity for nitrogen at
atmospheric pressure and temperatures from 5000 to 15, 900°K. The second
experimental technique employs overall heat transfer measurement in a shock
tube from which one then infers the values of the total thermal conductivity,

With the first technique, the Elenbaas-Heller equation for radial energy trans-
port in an optically-thin cylindrical arc column .

1 jdgK) 4T
”Ez‘T[dr &}'P“d’o n

is integrated once and solved for the thermal ccnductiyity K, at a rad’ 4l dis-
tance r’,

»

J{J (0E2 =P prde
(]

ar

'3 p——

drj, -

where E is the electric field strength in the column, 7 is the radius of the con-
stricting tube. o i3 the electrical conductivity of the ges, and P,y is the
pover radlated from the gas per unit volume. The gas properties o, K, and
P,y are generally functions of the gas temperature T, as v.ell as of the nature
of the gae and the pressure, The general procedure of the measurement is to
first determine the electrical conductivity o {T) from the integrated form of
Ohm's law, using measured vaiues of E, 1, and the radial temperature dis-
tribution T{:) for several different arc currents, The temperature profiies
are obtained from continuum and line radiation. In the final step, the thermal
conductivity K{T) !{s obtained from equation (2) using the previously determined
value of o (T) and the measured value of Py . Further details of this experi-
mental technique are given in reference 12,

(2)

(x)t ’ = e

Additional experiments to determine the thermal ccnductivity of gases at
elevated temperatures using the constricted arc column have been carried out
at Avco RAD by Bennett. Ycs, Knopp, Morris, and Bade 12,

-13-
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Initial arc datz obtained by the above researchers confirmed Maecker's
experimental values for nitrogen at 5000to {5, 000°K. This experimertzl arc
data when used with the El’snbaas-Helier energy balance {(equation (1), r-alid
for optically thin gas) resulted in values of thermal conductivity at the higher
temperatures which were greater by an order of magnitude than Yos!2 pre.
dictions. However, the experimental values were open to question since the
experimental thermal conductivity is an appareat function of arc currexnt.
This observation suggested to Bennett. et al, that some energy transport

mechanism might be present which had not been allowed for in the reduction of
the data,

73

£
E‘z
=
E
B
B

A systematic analysis o/ the data and careful research on the abso- ion coeffi-
: cient of argon and nitrogen in the vacuum ultraviolet led to the conc.vsion that
the arc column emits significant radiation in the far ultraviolet and is relatively
opaque to such radiation for pressures on the order of one atmosphere. This

3 finding suggested that the assumption of an optically-thin gas column is not

: applicable for use in the E-H energy balance.

When the vacuum ultraviolet radiation was included in an approximate manner
in the assumed radiative loss for the analysic with nitrogen, the dependence of
thermal conductivity on arc current was eliminated. Furthermore, the experi-
mental values were now found to be in good agreemeat with Yos' predictions,
as can be seen from figure 1. However, before one can araw final conclusions
the experimental thermal conductivity should be obtained from solutions of the
E.H equation with nongray radiative transfer terms.

To get a quantitative understanding of the effect of thermal conductivity on the
3 heat transfer rate, boundary layver solutions were obtained using the four
thermal conductivity curves shown in figure 9. For each boundary layer
solution the values for 4 and G, were taken from figures Z and 3, respectively.

Figure 10 shows dramatically the effect of thermal conductivity on the heat
transfer rate. In compariug the temperature profiles for the above cases it

is interesting to note that the heat transfer rate is controlled primarily by con-
ductivity in the vicinity of the wall. The dip in the thermal conductivity for the
temperature region 7000 t09000°K produces the efiect of a relatively insulating
layer which divides the boundary layer into two regions, a high temperature
outer layer, and a lower temperature inner layer. Values of heat transfer rate
tabulated in figure 10 also give evidence.that this apparent layer of relatively
low conductivity gas effectively insulates the body suriace from the high tem-
perature gases which exist at the edge of the boundary layer.

-14-
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IZ, ANALYSIS

The well-known boundary layer equations describing th® two-dimensional and
axisymmetric flow of a gas in equilibrium dissociation and ionization are given
below. The effect of diffusion is contained in the reaction conductivity which,
in turn, i8 contained in the Prandti number, Trausverse curvature and pres-
sure diffusicn effects have been neglected,

Continuity equation

3 H a ;
5;(;”::) +§-;(pvx) = 0 (3)

Momentium equation iz x-direstion

o du ' o du dp é au)
-— — .t i
P x P oy dr dy (“ dy )
Energy equation
IH oH 2 any 9 f1y ) |
pn-—-i-pu—-—--——“——- 4 — ykl__)._('.'_{.z.). (5)
o3z dy dy \Pt Jdy dy Pe dy

Input tables of thermodynamic. properties are employed in the present analysis
in place of the equation of state. In addition, the analysis cf the injection
region can be made of practical interest by adding the heat balance relaticn,

( '3‘}), " (Pviy By - bo) )

Introducing the Lievy-Lees transformation and the concept of local similarity,
the above equations reduce to tha following form:

disuy oy 4
{Nt,”]”+ffw+ 2 Y [-;--i"] =0

[N ] o S |
=0 ,,”"hfi? (I-E)Nl,lf,nv=0 8

(7
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where,

(-]
n
uy o . B
ne pdy ; f = pronlL B o
A 41 A uy 1

The appropriate bouadary conditions for these equations are:

Py VwV 2¢

At 20z fwf(0) = « ———————  f, =0
p'“'nl't'

At N+ fnol; a—o[

In addition, if the encergy balance is required as an optional boundary condition,
the following equation holds,

[x,,]
— Pr, £(0) (9
| 0

if there is no injection, or ii the use of an energy balance is not desired, then
either g, or &ql' is given and the remaining boundary valuas are found in the
solution. .

DESCRIPTION OF PROGKAM

Particular solutions to equations {7}, (8) and {9) werc obtained by employing

ths iterative integration method described in detail by Van Tassell and Pallone 2.
In this scheme, an additional transformation is introduced which reduces the
above sysiem of crdinzry differentixl equations to a set of five first.order dii-
{erentiai eguaiions which are then soived by an iteration. prucedure employing
1000 points across the boundary layer. The Prandtl number and ppu ratio are
allowed to vazy coniinuouzly, and convergence is very rapid. A typical boundary
fayer solutior requires approximately one-half minute of machina time with
usually iess than 10 iterations per case,

~18~




Iv. RESULTS AND DISCUSSION

Boundary layer characteristics {including velocity and temperature profiles,
and heat transfer rates) were computed at the stagnation point for a spherical
and cylindrical body with 2 radius of one foot and a representative stagnation
pressure of one atmosphere and 10 atmospheres. The calculations covered the
range of flight speeds from 5000 to 70,000 ft/sec. Values of the blowing

parameter, - f_ ., included 0.0, 0,25, 0.50, and 1.0, The injected fluid was
assumed 20 be equilibrium air,

Table I summarizes the results for the cases studied in this report. The bound-
ary layer profiles for these cases 2re given in tables I throughk VL. For
laminar boundary layers it is well known that q varies with the square root of the
pressure By . Since the transport properties are known to exhibit a very weak
dependence on pressure, it follows that the heat transfer rates of table I can be
scaled for arbitary stagnation pressures. Typically, such scaling would be valid
for a Mars reentry trajectory where stagnation pressures may vary from 0.01
atmosihere to several atmospheres,

It may be noted in table I that when blowing is present, and in particular if £

: is kept constant, then ¢ as a function of flight speed wilst go through a maximum.
= This peculiar behavior of ¢ should not be interpreted in the practical sense

¥ that ¢ will decrease for constant blowing with increasing V,.. Rather, this

' . behavior in 4 is a result of our definition of f, and of the constraint that Py

: remain constant with increasing V.. If one defines the blowing parameter as

4 £; = - (pv)y/V2pyk; @u,/dx), so that pu is evaluaied at conditions at the cdge

5 of the boundary layer, rather than at the wall as is done in this report, then
I q4 will increase monotonically with increase in v,

% The calculated heat transfer rates for zero blowing are presented in figure 11
for comparison with recent shock tube measurements, Since we are interested
mainly in the flight regime above 40, 000 ft/sec the numnerous theoretical resuits
5 cited in the literature which are applicabie to flight speeds beslow 40, 000 ft/sec
E have not been included, It may be noted, however, that Hoshizaki's correla-
tion equation for cquilibrium air (equation 20 of reference 8) based on Hansen's
3 transport properties would lie somewhat below our curve atv,_ = 20, 000 ft/sec

) and would intersect oux curve at V_ = 44, 000 ft/sec.

For clarity, only the curve fits from Rose and Stankevics10 are shown in

N figure 11 although their curve fits represent a considerable number of data
B points extending up tc equivalent flight speeds of 50, 000 ft/sec.
‘ \ The Avco RAD shock tube data shown in figure 11 indicates that shock velocities

) very near 13 mm/ g sec (equivalent flight velocity of 56, 000 ft/sec) are now
L being attained in the electrical driven shock tube. At the flight speeds above
R - 50, 009 ft/zec. the Avco RAD experimental data falls slightly above our

'
B RS
.
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R

calculated results. Because the test models have a relatively small nose
radius it seems unlikely that radiation from the surrounding gas cap could be
significant at the prevailing test conditions. It is possible, however, that the
model may be seeing ultraviolet radiation from the clug of test gas. Experi-
ments are currently in progress to accurately determine the relative contri-
butions due to radiation from the slug of test gas and from the surrounding
gas cap.

The stagnation point velocity gradient used in the calculation of heat transfer
rate for the two-dimensional bodies was based on Newtonian l:hf.eox'y20 and was
caiculated to be approximately 6 pevceut iarger than the stagnation point velocity
gradient for an axisymmetric body. This value for the two-dimensional body
has been verified experimentally by Korkan2l,

Theoretical predictions of the c‘onvective heat transfer rate for equilibrium
nitrogen are shown in figure 12 and compared with recent Avco RAD shock

tube data, The agreement is excellent at flight speeds between 30, 000 and

40, 000 ft/sec. Not encugh data is available at the flight speeds above 50, 000
ft/sec to clearly show the trends indicated in the experimental data of figure 11.
Theoretical heat transfer rates calculated by Fay and Kemp? using a simplified
binary diffusion model are shown in figure 12 to be only slightly higher than
those obtaired in the presen* -eport, It can still be said, however, that in
figure 12 the agreement bet' .n both theories and experiment is very good.

Results obtained jor axisymmetric bodies using a pseudo-binary mixture of
air and injected air are plotted in figure 13. The effect of the blowing parameter
is seen to be seen to be strongly nonlinear at the higher blowing rates.

In order to obtain a quantitative understanding of the effect of transport prop-
erties on the heat transfer rates comparisons have been made with prev'i%us )
investigators as shown in figure i4. The results of Reshotko and Cohen” ~ for
a constant-property boundary layer are shown for two different temperature
ratios. When the constant-property restricticn is relaxed slightly, as for
example, in the result shown for Libbyl3 where the transport and thermo-
dynamic properties are taken as simple functions of the temperature, then

the heat transfer parameter Nu'VRe is reduced. When the exact thermodynamic

and transport properties are used, figure 14 shows that the level of Nu/\Re is
even further reduced, and in addition, a velocity dependence is introduced.

21~




g
3
9" ’
%
g €S I R I
2 AVCO RAD DATA '®
INITIAL
5 ‘ 0028 CM H6 Nz | 0476 (HEMI-CYL)
O |0.025 CM N6 Ne | 118 (BLUNTED)
18-
€ ! ‘ /
! 7,
“ 16 > 4
& 7/
§ D/
§ 14— FAY AND w'—v %
L,
. R4
; 2 /, 7
-
- 4
4 ~PRESENT REPORT—
H 4
, e
3
2
..
[ ]
§
-l
g
oo - c
0 20 30 40 50 60
T oy PUSTVROOTELVe i L, L
- Lo e orseet 4 [ 7 8 9® o] ] 2 13 4
el - : SHOCK VELOCITY, mm /g second
- “ i Figws 12 COMPARISON OF THEORETICAL PREDICTIORS WITH SHOCK TUBE DATA FOR NITROGEN WITH ZERO
T R BLOYING
-22-

b i o = e i - n n s




T

0.8 1 [

EQUILIBRIUM AiR

YOS TRANSPORT PROPERTIES
Py =1 ATM

0.7 WALL TEMPERATURE =300 °*K
NOSE RADIUS =! FOOT
8:=as

]
- p'vl

VSP' "'(dul /dﬂ.

o
(]
-y
'

sy

03

N
HEAT TRANSFERS FARAMETER y —=i:
' JRe

N\— FLIGHT VELOCITY
\\ KFT/SEC
\ \\9

0.2 \ \

30 \\\\\\k
N
0.1 40
RN
% 0.2% 0.50 0.75 1.0
BLOWING PARAMETER:f,
95-5493

Figure 13 EFFECT OF BLOWING ON THE HEAT TRANSFER PARAMETER AT THE STAGNATION POINT
OF AN AXISYMMETRIC BLUNT BODY (AIR-AIR)

<23-

— - .- .- R - e ——— e e ——————



BN v -

e BCL s T i 2 > e Ao pe e o

o7 l 1 i 1
oz Pw Vw
\ ) P'F"d'o)
. |
a6 S
\\
4 N\
NN
S AVEVAN Lo -
\\ \\\1 /_.T.P('T_.;g.s +Cp CONST, g
>fe hd N -'.
zik \ N WS 7 /—L'r-m-o I
E a4 ‘\ N L ~1i88YS I
\ -
, 0] B g
§ [y b A Y &30.7 "
2 AN
£ a3 M
2 ARE N
A
C w\ AN
] 0.3} N >
@ S
i\ \

oip—

Figure 14 COMPARISON OF RESULTS SHOWING VARIATION OF NUSSELT NUMBER WITH BLOWING
AT THE STAGNATION POINT OF AN AXISYMMETRIC BLUNT BODY (AIR-AIR)

-24-




RAD fet284
L 1]

TABLE I

SUMMARY OF RESULTS FOK EQUILIBRIUM AIR

[A .
ATM KFT/SEC BTU/FT2SEC
g »
i P Blz ~fw Ve N} 4 Nu/ /R,
1.0 1 0.25 0.0 5 . 660 13,64 .530
10 . 446 81.1 476
<0 . 303 136, . 419
30 .230 881, . 360
40 .107 1380 ,298
50 . 0364 2100, . 240
60 L0118 2730 .185
4
1.0 1 0.25 0,25 s . 560 7.99 | _.312
_ 1o - 446 44.9 2263
20 . 303 199.3 L217
30 . 230 423, L172
40 . 107 652, .129
50 . 0364 810, . 0925
€0 L0118 897. . 0640
70 .00713 | 918, . 0432
1.0 1 0.25 0.5 5 . 660 4,23 L165
10 . 446 21,3 .125
20 . 303 82,6 . 0897
30 .230 151.1 L0617
40 . 107 188. . 0371
50 . 0364 186. L0213
60 L0118 153. . 0109
Ky .007i2 |:01. . 00477
1.0 H 0.25 1.0 5 . 660 .74 0287
10 .46 1.71 . 0101
z0 .303 2,07 2.25x10-3
N 30 . 230 . 87 3.56x10-§
40 . 107 117 2.31x10-p
S . 0364 . 015 1.75x10496
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gr-Setan
TABLE I(Cont'd)
ATM KFT/SEQ BTU/FT2§EC ‘
) Py B/2 - v, Ni q Nu/jf{_e
1.0 i 0.5 0,5 5 f60 4.22 184
10 . 446 24.1 L141
20 . 303 96. 4 .105
30 .230 182, L0742
10 . 107 234. . 0463
50 . 0364 248, . 0283
60 .cl18 223, . 0160
70 1 .00712 | 198, . 0093
i
1.0 10 0. 25 0.0 5 .660 i . 0432x10% 533
10 (445 ] . 2s8x10%] 472 |
20 2301 oL axi0d .4nj
30 .230 | 2.85x103] 305 |
10 .128 5.00x103] 305
50 0476 1 7.23x 10% . 253
60 L0194 [ 9,.55x103] 210
70 L0121 12.47x109 | 182
‘l
1.0 10 0.25 .5 5 .650 13,4 . 165
10 . 445 66.9 .122
20 . 301 260, .0875 |
30 . 230 486. . 0615
40 .128 621. . 0381
50 . 0476 630. . 0221
60 L0194 538. L0118
70 .0121 373, 00542
. § :
| .
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TABLE I{Concl'd}

T

ATM KFT/SEC BTU/FT23EC
H Px ﬂ/Z x‘w vm N1} g NUUET
0 1 0.5 J. 0 20 . 303 281, 305 |
30 .230 £40, L 261
] 40 L1071 1083, . 215
50 . D364 1530, .1is
60 L0118 1990 . 142
0 1 0.5 0.5 30 . 230 319. . 1305
40 L1071 427, 0975
[ so . 0364 625. L0711
60 .0118 708, . 0595 |
0 i 0.5 0.5 30 .230 12s. G525
- 40 L1071 164. 3328
50 L0364 175. . 0201
60 L0113 i57. L0112
N i 0.5 1,0 30 220 ¢ 1 3,63 ‘L...-?Exm.‘f
40 . 1071 1. 062 2. 11x1044
50 0364 L213 2a94x: 070
i
- L.
]
B R
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s TABLE II
B fotael BOUNDARY LAYER PROFILES FOR ECUILIBRIUM
AIR WITH ZERO BLOWING AT 1 ATM, B8/2=,25, j=1.0
(a. )V, =30, 000 Ft/sec
. [ 7 Pr f fy g T Y N
3 (’Ki |(1073F1)
k‘i SO SN N
: P | .70 2.0 0.0 - 36720 299.64 | O 1.0
e
f: L2183 | -5¢583 1, 012488 L12777| . 096185 | 2944.4 | .113 46158
3 242268 : .6843) | 955146 . 28625 | . 20401 4417.0 | .3¢8 . 38573
% 1 .ésosé'“{ £5325 1.13519 .462321.33037 5794.7 | . 769 . 32911
5 H [4
g 84n5C : 62475 |, 25080 62549 | . 46349 6457.0 | 1,303 . 29950
H 1,0614 | . 72606 1, 39920 -76422 | . 61223 6947.5 | 1.953 . 27586
13
: | 1.27¢5 | .87¢02 1,37576 | .37017}.76019 7428.6 12,726 | .27370
» {
{14822 1 A4 1.74207 1 ,93649 | .87197 7752.3 | 3.556 . 24301
% 1.0055 1 .85068  |.326647 .97533 | , 94582 8180.0 | 4.53% . 23425
5 1. 3043 !4_;833131 1, 1720 . 99186 | . 98012 8449.8 | 5.552 .23170
fé’ ,[ 2.1296 | .88381 |1. 3874 .29786 | . 99400 8554.7 | 6.650 . 23068
3 12,3063} .8p222 ii 6020 ~99954 | 93846 | 8592.1 ! 7. 747 23028
2.5428 j .£85702 11,8033 . 29941 | , 99964 §602.1 | 8.801 . 23018
T.7583 | .bR162 ({2,0%48 -9999% | . 99993 8604.6 [ 9.901 . 23016
£ - &
- ‘§ 2.5647 | .8RIBD 2.2312 1.9 . 99999 8605.0 [10.96 .23015
3,8772 | LBRIE0 | 2,4436 1.0 3.0 8605,1 [12.04 . 23015
= e s o e St S g,
f 1
- - -
= }
o t
} - —
s‘lti I I
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RAD t-9304
Ly 1]

TABLE II {Cont'd)

(b)V, = 40,000 Ft/sec
n Pr i fy g T Y N
{10-3Fy)

0 . TN00 [} J . 004100 303,31 [{ .G
» 19540 . 57507 . 0093789 . 10650} (072651 3390,8 .108 .43.58
+ 30605 64345 | . 025369 . 18425} .12420 4638,8 | ,234 . 37525
.56034 62122 . 097781 . 387891 .25630 v428,0 .T24 . 30302
. . 56688 .;04&4 . 14377 . %7532} (32557 5846. 5 .988 .28279
.78C0E . 80581 .20277 . 56709} .41199 7302.7 }1.329 . 26232
87432 | 87787 | ,25966 . 63986 .49183 . 77630 1,65 . 24426
97238 .87148 - 32608 . 71380} ,57930 . 88630 2,06 . 22926
1.1388 1.0803 | .45191 . 82415] .72404 10918. 2.91 . 18404
1.2616 1.2021 . 56044 . 89892 .84550 11974, 3.73 . 14450
1. 3650 1,2028 . 65593 . 9453 .92182 12448, 4,47 . 12355
1.4573 1.2018 . 74457 .97215| .9%96321 12645, 5.17 . 11442
. 1.5447 1,2013 . 83024 .98665] .98350 12735 5.86 .11022
1.6285 1.2011 . 91319 . 99390{ .99334 12776. 6. 50 . 10836
Lil26 1.2010 . 99700 .99741{ .99748 12793. 7.18 . 10755
1,7964 1,2010 1. 0806 . 99897{ .99911 12800. 7.84 .10723
—1.8800 ! 1,2010 | 1,1641 .99962] .99971 12802. 8.51 . 10712
1. 9621 1,2010 | 1,2463 299987 .99991 12803, 9.15 .10708
2.0442 12000 | 1.3284 232996} 99998 12804, | 9,8]) .10706
2.12631 1.2010 | 1.4105 -9979¢%{ 1.0 12804. 10,46 . 10706
2, 2029 1,2010 1.4870 1.0 1,0 12804. 1i.08 ] . 10706

1

[ —

-29.-




WMW s 3 e

KAD $-130a TABLE II (Cont'd)

A8

(.) v, =50, 000 Ft/sec

N Pr f & g T Y N
oK (1073

0 . 7000 0 0 12600 x.1g-5 300.56 0 1.0
-21737 | (66450 | .010886 |.11195 | 069254 | 4251.5 | _138 .39523
.38933 | .58504 | .040377 |.23423 | .13994 | 6131.5 | .<10 31533
55379 | .73863 |.039330 |.36242 | 20712 | 7002.8 | .784 27360
71244 | . 89394 | .15698 |.49134 | .34477 | 8266.5 | 1.278 .23364
.85546 | 1.1129 | .23583 |.A1341 | .47837 | 1118.7 | 1,94 . 17340
.92936 | 1,2030 | .28386 |.63643 | .58408 | 12399. | 2.39 .12512

L_.98945 1.1524 | .32728 |.75819 . 68475 13326, A&;_*_bﬂﬂﬁﬁ
-1,0374 | 1,0856 |.36510 |.81972 . 76805 13783, | 3.22 |

1. 0804 1,0171 .40150 |.87129 .£3472 14149, 3.60 L 05814 )]
1.108: .96811 | 42002 |.900s2 .87092 14348, 3.83 . (‘SZSOQZ*
1.1364 + 92690 | 45187 « 92616 - 90201 14518, 4.13 . 0484

1,1653 - 89105 { .47R97 94783 . 92782 14660, | 4,42 | . 045014)]

1,2157 | .,84748 | .52749 }.92351 $599Q 14536 4,92 . 040924
1.2626 | .82275 |57345 . 98719 . 97825 14936. 5. 42 .m
1.3075 . 80889 61792 99407 Q8848 14992, 5,89 . 037479

1,3513 | 80091 {.66159 |.99738 . 99409 15024, | 6.36 » 036924
1.3947 | .79660 |.70490 |, 99889 . 99707 15041, | 6.83 036650
1.4378 | ,79438 |.74803 |, 99956 . 99360 15049, 7,28 | .0Q365091
1.4309 | .79328 |.79105 [ 99983 . 99936 15054, | 7.15 036439 }
1,5239 | .79275 |[.83402 | 99994 . 99973 15056, 18,22 | 036406
1.5675 {.7925% 1,87770 L 99998 »9999¢ 15057, | 8.67 1036391
Loolle 1, 79241  {.92136 1.0 + 99997 15057. |0.15 . 036384

11_6_585 . 79236  |.96866 1.0 1.0 15057, .66 | . 03638}
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RAC 1-1304 TABLE @I {Concl'd)

"7-98

(d)v_ =60,000 Ft/sec

n Pr f £, g T Y N
(10~3 Fy)
0.0 . 700 0,0 0.0 . 00180 299. 64 0 1.0
.065218] .65881 [6N0I4x1075,020854 | M15455 .1 2243.8 | .0169 . 51689
.12402 | .57071 | .0025679].0468n5 | .029843 | 3269.7 | . 0529 . 43763
| .21494 | ,62517 | 0088672 /,093064 . 052663 | 4762.3 | .138 . 36567
.28407 | .56145 | .016680 |,13355 . 080256 | 5730.5 | .34 . 33170
.37865 | .62261 | .032086 |.19290 .11473 6439.4 | .40¢C . 30040 |
.42274 | .67475 | .04l227 |.22190 . 13365 £707.2 | .490 . 28777
.51193 | . 79711 ] .063717 |.28298 . 17986 7263.9 | .701 .26194
.59400 | .90027 | .089307 |.34146 .23282 8080.4 | .938 ", 23569
.63441 | 86650 | .10371 |.37173 .26172 9013,2 | 1.081 . 22635
.72438 | 1,1339 | .14033 |, 44501 34193 11365,0] 1,482 | .16548 |
. .80167 | 1.2002 | .17788 |[.53189 . 46087 12960.0 ! 1.940 . 099357
.84395 | 1.060 . 20295 |.60410 . 55552 13959.0 ] 2.268 . 063595
.89901 | .82065 | .2376i {,71378 . 68041 14945,0] 2,731 . 038446
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: J
- -31-




e e L.

S

s by
= D EIREN,

(€£€0€ ‘0 1°tot 6°18€9 00001 0001 LE9L°2 6%519°0 9LSLY
1€£0€°0 ¥€ 101 6°19€9 86666 °0 000°1 s80L°Z 65519°0 vzoL'¥
1€50€°0 % *66 8°18€9 95666 °0 000°1 ¥699°2 8656190 1144 8 4
£€E0€ ‘0 5% °26 $°18€9 91666 '0 0001 992y ‘2 ¥5619°0 s22r ¥
LE205°0 18 "9y L°08£9 SE666°0 66666 0 1162°2 $¥619°0 052 ¥
8¥€0E °0 08 6L ¥8LE9 10966 ‘0 ¥6666 ‘0 £0£0'2 215190 1920 ‘¥
£L50E°0 62'€L £°ELE9 £2566 ‘0 51666 °0 15261 ¥S¥19°0 6818 °¢€
0£%0€ 0 ¥5°99 L°19¢9 06886 '0 $0666 0 81191 €1€19°0 §509°¢€
¥¥50€ 0 1865 ¥°8€9 $E9L6°0 £6966°0 286¢ 1 62019°0 S16€ '€
¥¥20€°0 ¥2°88 $'9629 82956 °0 6¥166 ‘0 £991 1 115090 $081 ‘¢
2201€°0 YLo9¥ ¥ 5229 199160 92616 0 #€926°0 05965 °9 9L96°2
SYS1€°0 Ly oy 9°5119 65198 °0 50956 0 6E€LL 0 11645 °0 095L°2
£022¢€°0 ve 8°956$ 18108°0 192160 82516 °0 66195 °0 17%§°2
f£1£€°0 88 827 L°8ELS €6¥2L°0 981980 2868€ °0 991950 e
626£€°0 15762 A 11 $12£9°0 189810 €0¥12°0 89595 °0 £, 2
2E65€°0 89°81 €88y 8E1¥5°0 296890 0LL150°0 82£09°0 Teto
6L06E°0 TLeet 9°%2¢¥ B1¥¥P 0 29065 °0 321280 °0- $€995°0 6¥69°1
HOVHE "2 L1 1969 1$5€5¢€°0 1868% °0 €961 ‘0~ 2885 °0 118% ‘1
0%2<e G 15°8 2 ryee #¥182°0 18%6€ 0 €9692 °0- 82645 °0 62121
L68S¥ 0 ¥ 9°¥L62 18022 °0 29505 °0 2629¢ "0~ €2€95 "0 $990°1
1i56%°0 86 € s 852 $8591°0 1€122°0 9261% °0- 961090 9£6¥8 °0
L3cES 0 ve'2z 02061 08911 °0 286¥1 0 29.5% *0- 90L0L°0 £80%9°0
L2529°0 s21°1 €921 8€E£20°0 ¥16980°0 92£8% 0~ 19569°0 9022¥ ‘0
$6£49°0 £8€°0 €2 6¥L 96£1%0°0 6998€0°0 1296 *0- 0000L'0 05£12°0
00000°1 6°0 . ¥9°662 02910°0 0 0000 0~ 00002 °0 ¢
(35 3-01) (A.)
N ] 1 1 i ] 3y u

Lokttt e

T s

ot =~ § ‘sto - 2/8

209435 000°0Z =~ “A (¥}

MLV L -~ a1V ©0- = % HIIM

IV ANNNEITINDA YOI SATII0¥L HAERYT AAVENNOY

m 3Inave

32~




srogz-e sr9tt 1°9098 0°1 0°1 $288°1 08t88 '0 €200°Y
g10€£2°0C 89 °901 0°2098 £9666 0 06666 "0 0L69°1 26188 “0 8918 °¢€ t
2€0€2°0 ¥8°s6 176868 11866°0 Ovhh6 'O 1141 Bt €9288°0 £%09 '€ m”
9L0€2°0 20°S8 6°'9¥58 90¢66 °0 8¥L66 0 taLe’t 21988 °0 s16€°t D
LL1€E270 82 ¥L L 1E¥8 968L6 0 8ET66°0 L6%0°1 2€888 ‘0 1841 °¢€
12ve2°0 06 €9 0°¢818 £29%6 0 1L9L6°0 $1168 0 8L963°0 £996°2
11920 12°%S 2°908L 0s€88°0 HEEF6 0 096¥%9 ‘0 Y298 ‘0 99sL°2
6€€92°0 £y °sé 8'¥8¥L €168L°0 25688 °0 )1 211 2] 659%8 ‘0 5982
€1L92°0 T9°LE L'¥E12 LL¥L9°0 L0918 °0 065L2°0 LIBSL O 15¢€°2
ot¥82°0 ¥¥°0€ 1°8LL9 92955 °0 SSEZL0 dcuir o 50582 €921 °2
2€20€°0 [+2 0 44 L°1¥n9 tE6VP 'O 660290 6%15€0°0" 00819 °0 1€06°t
££02¢°0 188t £ '£669 1L29¢ 0 12025 0 1.£81 0~ 18896 ‘0 1969°1
122¢€°0 S0°¥1 2°%0€9 99982 °0 $581%°C y1v82 0~ 12899 °0 228% 1
2222870 12°01 0°6£9¥% 18022 °0 1 F X 4A] 0%1¢€ "0~ 2¥€Y9°0 rrL2°1
13 2101 ] €2°L 6°81LE £6191°0 LLLYZ 'O yL16S "0 ¥991%°0 2¥90°1 '
690%¥ 0 L2 4 €°r22¢ 80911 °0 ¥isit ‘o Yo LEY "0~ 816950 65998°0
066LY "0 18°2 ¥'6692 89813 °0 2€911 ‘0 289 "0~ 9% L85 °0 £L889°0
0LEPS °0 1€t 0’6981 682050 0 24999°0 LELSY O~ L0%0L°0 1 4% 24 V)
L1089°0 #'o §°s101 £95520°0 ¥£€820°0 12L6¥ "0 L6569°0 8821270

0°t 0°0 ¥9°662 0zZL00°0 0°0 000% 0~ 0L°0 0°0

(33 p-C1)
N A 1 ? 4 ! a ]

228 /3 €000 = "A (A1 ,

{piuoD) N1 ITAVL

bt TTVRE (DL L AR AT S Dl e iy A




oy VoY

-34-

50201 °0 ¥ 001 0921 000°1 000°1 $0926°0 010zt 902€ °¢
L1L01°0 28°86 10921 20666 ‘0 05666 °0 95904 ‘0 01021 1108 °¢
¥cLot o 26°96 ‘§6L21 568660 94866 '0 88289 °0 0102°1 siL2s
19801 ‘0 20°68 ‘69421 91166 °0 §5€66°0 ¥9£8L°0 21021 YA R
9¥ell 0 €9 2L “Lesel 996¢£6 °0 LBSSS O 18646 °0 €207 °t $696°2
1€561°0 s 29911 6€508°0 1L188°0 T5€8¢°0 291"y 84SL°2
¥8¥12°0 10°GH L9186 L5199 °0 SHPLLO 09502 °0 £6L16°0 0¥ 2
12092 °0 £€9°s¢ 6°tl6L 89805 ‘0 60599 °0 1£9650°0 L8E68 0 3 244
¥2L92°0 1€ ‘82 %L1 $918¢°0 95656 ‘0 10€540 °0- €0LLL O 0021°2
90162 °0 LY Ar4d £°6199 £6%62 0 £0¥5% 0 L1€891 0~ 2L899°C 09061
90£1€ °0 TR 6°6129 26922°0 ¥E¥9¢ ‘0 9969¢ *0- €8565°0 19691
SISEC 0 68°21 0°00L$ 918410 £0982 ‘0 89LEE 0~ 99096 ‘0 LE8% 1
1109€°0 €C'6 *°916¥ 069€1 ‘0 6€6812°0 %006 *0~ L8209 °0 9121
06L0% 0 8’9 1°086% ¥45860°0 $¥191°0 690€Y "0~ £6199°0 9190°1
285¢¥°0 L2y 4 11 1% $%0040°0 €OETT°0 8£09¥ ‘0~ 065 °0 90¥%8°0
28¥L¥ 0 9g ‘2 €°50082 2¥€690°0 S¥LYLO°O 196.% ‘0~ ¥18L5°0 82L€9°0
08¢ 0 sit 10102 15990 °0 02020 0 £126¥% ‘0 88L0L°0 Y5129 °0
2§299°0 26¢0° 6°00t1 £$9810°'0 £59810°0 6086% ‘0~ 08669 °C 99212°0
000°1 0°0 1€ °so¢ 01%00°0 [ 000§ *0- Q000L°0 0
(1d 501
N A 1 ’ ] ] d &

28g/34 000‘CF + A{d) IO

AP390D) 11T ATIRY L -




189£0°0 8s *01 015081 0000 ‘1 00001 09%99 0 9€26L°0 925¢ °¢
6£%950°¢ 6€ 01 0°¥5061 15666°0 646660 2V199°0 B2ESL 0 Tove '€
¥559¢0°0 Z1°01 0° %081 11866 "0 12666 0 651290 6056470 91¢ ¢
BE¥LEO O 981 6 0 ¥b6¥I €8986 °0 9E¥86 0 $L¥ES ‘0 €$808°0 €1z ¢
6428600 2998 0°€E6¥1 1SLL6°0 Yhi86°0 oL¥8Y ‘0 £9¢28°0 8LIE
£5¥650°0 £55°9 0°201#1 $19z8 0 19828 "0 66¥82°0 88701 1596 °2
L2EET 0 266 ¢ o-Lrzal 20¥95 'V 10%0L 0 811210 6€02°1 bL5L°2
$9612°0 bLL'E 172256 26L6€°0 0€LL5 0 695€10 '0- 0229870 £9¥5°2
£1952°0 L26°2 L'89SL 26562 °0 L0879 °0 15921 “0- 82458 "0 255€°2
L19:2°0 69£°2 9°0559 60220 ¥158¢°0 99512 *0- ¥EL2L'0 72212
16667°0 o¥8°1 2°86%9 €0291 0 1990¢ "0 02162 0" 86¥29°0 1€06 1
1802£ 0 98¥ 1 T°¥665 190€1 °0 12¥92°0 6¥LYE "0~ 58895 '0 18691
2595¢°0 120°1 o *20¥§ 6¥101 ‘0 21681 °0 £2£6¢ *0- 08195 °0 €98y 1
$903€°0 29L°0 z°915% ¥609£0°0 e ] ¥8828 ‘0- 09199°0 90221
»820% 0 895°0 10¥s¢ £12550°0 86501 "0 %5 *0- 06586 *0 #6901
SISKF 0 29¢°0 §'sLI¢ 98€090 0 Z95%20°0 YLELy ‘0 22950 088¥8 ‘0
¥858% 0 2120 0°5£92 082820 ‘0 £85290 °0 08985 *0- Z1Le$ 0 $€6€9°0
15555 "0 $160°0 LosaLl L22L10°0 861L20°0 16¥6¥ *0- 9Ec0L "N £2814°0
28589°0 9000 59°¥L6 S$61800°0 685110°0 98069 "0~ 159690 £6602°0
0600°1 0°0 95 *00¢ 009270°0 0 00005 *0- 00002 *0 0
{33 ¢-01)
N A 1 ' Y ) ' e

299/35 00005 ="A (P)II

{PauoD) T ITEVL

«35-

e e i,




s

A
“ERD
el v

Wy

6181100 102°6 ‘s¥esl co00°t 0000 1 2LOEX 0 L¥912°0 8L66 °¢
662129°0 086 ‘L1029t 9C1£8°0 10858°0 irzLrco ¥¥015 ‘0 116€°E
6%€960°0 8¢0°% ‘g20¢! S6L9%°0 82€L% °0 L96Zea e 6561°1 LLLYCE
88£02 "0 SL8°€ ‘L6101 b1L62°0 99ESy 0 159€80 "0~ L9L96°0 ¥L96 ¢
152%2°0 060 °¢ ¥ L9LL [8812°0 992LE "0 260L1 70~ [2: 74" A 965L°2
LL692°0 v25°2 TLLoL 66€91°0 £990¢ 0 £12¥2 70~ 826sL°0 €5¥5 "2
1L262°0 9¥%0 2 2°%099 £6521 ‘0 6n0s2 "0 £010¢ 0~ 0§259 °0 1¢€¢°2
8EL1E 0 6£9°t 1°L919 9£6860°0 8¥262 0 006%z2 ‘G 8€689 ‘0 wozl e
TI¥iE "0 8L2°1 £ 0499 tei8L0°0 oz191 ‘0 £98C¢ 0~ LL6SS D 81061
0g¥5¢ "0 886 °0 ¥ 186Y £81290°0 9282170 L4104 A i LTEY "o 6569 °1
LL96€ 0 pLc0 1°802% €¥ELYO O 1€8660°0 892¥¥ ‘o~ 85 r9° ‘0 SY8F Y
9TEEF 'O $%5°0 L OYLE 8L65€0°0 £€99L0°0 9219¥% ‘0~ 6029 °9 oLl
LYYy 0 1o¥°o §°291¢ 68LL20°0 82845070 28%L¥ 0" 8996 °0 8490 °1
oL8LY 'O 29z°0 ¥ 9142 ¥89020°0 5i80%0°0 Z¥$8Y 0~ 96585 ‘0 16168°0
10825 "0 8¥1°0 $°1012 6€£2¥%10°0 2692070 0826% "0~ 89689 °0 SE0€9 0
¥1.909°0 62L0°0 ¥ €8¢l 6600600 °0 »¥¥510°0- €2669 0 88629 '0

¥2t89 °0 W2W 0 95 °918 28%0$00°0 8566900 "0 6266¥-"u~ L9669 °0 §402¢°0

00001 0'0 18°662 108100°0 0 00006 "0~ 0000L "0 1]
1d ¢ 01
N A 1 7 ~ J ? g &

wfgﬁrﬁﬁﬁﬁﬁgﬁﬁﬁggwﬁﬁﬁﬁﬁlr

b

YRS H Vi)

i o .

~36-




R WALt ¥ s v e

8621,00°0 L9¥ ‘6 0°2218¢ G000 "t 0000°1 F4 40181 £8022 0 8E62 ‘¥
€0L8L00°0 i81 6 L'z9ve 80296°0 €198¢°0 80L¥1 "0 228¥2°0 Y6l2 ¥
061¢600°0 $0§°8 HTvie $6990¢ 0 L 3% T ) g0z{t°0 steedeg 1€%2°Y
£€68£0°0 999°S 0°226¥1 2986¥%°0 9199% 0 12840 °0~ €2928 ‘0 2920y
126591 °0 (333 4 092611 s6L52°0 [+1+1°4 4 Sl ] ¥5021 "0~ 61%1°1 (11889
130£2 "0 606 ¢ 0°9L58 cL¥E81°0 [::4:3: r ] LELEY O~ 96288 °0 6209°¢
LL8%2 O €V6°2 9°9.8L ZIBET 0 ¥EYYZ 'O (117 A 68L18 L 256¢€°¢
8€1(82 "0 £9% 2 ?°'%:99 L0601 79 01502 "0 61162 "0~ 2520L°0 08L1 "¢
1800€ "0 190°2 ¥ '0Ev9 ¥E1¥80 0 6?21 °0 8¥ige "0~ 1$12¢9°0 0¥96 °2
8181¢°0 gLt ¥'9%09 612890°0 81s¥1°0 11%9¢ “0- E9¥LS "0 08sL °2
§59¢¢ "0 01¥ "1 98655 206559 °0 %021 "0 9626¢ °0- YLLSS "0 £obs 2
0SvGE "0 gst 't € 'v86¥ S16S¥0°0 L2001 0 LLSTP 0~ 2£265°0 6¥EE "2
4488¢ "0 9t6" 2°19¢y 8¥89£0°0 116280°¢ 25¥EY 0~ 82%99°0 YLz e
BIvEE "0 9¥L ‘0 L L8¥%E 8¥6820°0 8%1.90°0 0£15% "0~ 2682670 2806 °Y
sl10EP "0 $6%°0 2 '0L€€ *3¥£20°0 089¥S0°Q YREGY "0~ £E¥LS 0 0L69°1
11%$¥% ‘0 95% 0 66508 L88810°0 £0LEY0 0 vhLy "0~ ¥¥295°0 casd 1
1¥2L%°0 35e°0 6°62:2 98510 °0 PSEPCO ‘0 6613¥% "0~ LL¥8G°0 ezt
L9115 °0 Lf2°0 L°L0€2 ¥28110°0 sebszo e 8988% ‘0~ 8£S¥9°0 %09 '1
256£65 0 LSO 8°Z8Ll LS€8800°0 108810 °0 S1e6y ‘O~ 8¥E0L 0 909%8 "0
95619°0 160°0 €°9621% 862.1900°0 L¥i210°0 89596% "0~ 19569°0 9%0£9°0
9¥%.9 0 L¥0°0 99°526 6262%00°0 1£6€200°0 8SB6Y ‘0~ 6PL69°0 05¢2%°0
801€L°0 910°0 S8 €97 8615200 °0 €650£00 0 1L66¥ "0~ 000002 °0 62902 ‘0
0000°'1 0 »S 667 02ZE100 0 0 00006 "0~ 00002 °0 0
3 ¢-01
N X 1 L] bt i d 4

*o@8 /35 0007

TR S S BT

{P1eveD) 11 I7aVL

37~




SRS R T SR B

1££0¢ 0 876 6°18£9 00001 0000 °1 ¥902°2 05519°0 ¥9LS L
£EF0C "0 018°L 1°19¢9 $5886 °0 56966 '0 £695 1 30£19°0 1568°9
01£2E°0 Y96 'y ¥y €566 %9261 °0 L9160 L9205 °0 #1496 ‘0 91185
ze10¥ "0 veE 7 8901% 82119 °0 01165°0 %9822 ‘0~ 62%99 "0 8158
S9¥It 0 8L0°2 $°L09¢ 8L6EL 0 S1715 0 652%¢ "0~ 6¥c65 "0 2549 %
9Z€¢H ‘0 681 S *62€E 626L2°0 £S¥PY 0 YrLYY 'O 98245 ‘0 sL2y v
L1150 oLs 1 S “190¢ €1L£2°0 6868€ °0 Z1925 "0~ £6£95 0 9E¥Z 'y
0522¥%°0 et 1°%622 ¥6561°0 &0EEE 0 1¥10% 0" 21615 °0 ¥520°
65L6¥°0 L1l 1°28%2 15091 '0 bL292°0 Z1899 "0~ 11807°0 AT '
$2¥25 0 L6 0 y6rtz 691£1°0 991¥2°0 9122 *0- £9829 0 1809 ¢ 0
28156 "0 228°0 $°z5Lt LL501°0 o*FOZ 0 85692 °6~ 1520L°0 £26% '€ o
16965 "0 L6%°0 14 $0L580°0 orZLL ‘0 9zI18°0- 60569 "0 soL1°E
£90£9°0 009 "0 9°¥E21 e¥HTLO O 9ELKL "0 L1999 °0" £5469°0 $¥96°2 /
$6L99°0 §15°0 66501 £22090 0 £6%21°0 15229°0~ 88569 °0 €96L°2
85589 °0 £5%°0 £0°916 L6E150°0 65L01°0 999480~ 89469 °0 26%5 °2
LL489 "0 £9€°0 9% ‘662 ¥2HY¥0 0 1€6160°0 62916 °0- 0000L °0 125¢°2
6HERY "0 22¢°0 6€°949 EYLLED D 10454070 9£5€6 °0~ 60004 "0 6€21°¢
v6L0L "0 LT 00 °965 1292£0°¢ 21iz90°0 99055 9~ 002:0L °0 S106°1 .
L6L5L°0 0£2°0 %927 259620°0 ¢921$9°0 09296 "0 0000 "0 €069 °1
96862 °0 $61°0 09°9L¥ £90921°0 59%2¢0°0 16126 °0- 0000L ‘0 S16%°1
085280 091 °0 ¥2 bEN L8SE20°0 IPI¥E0°0 ¥£086 ‘0~ 00002 °0 1z
I B 821°0 19°66€ 2¥9120°0 #58920°0 LLTTALY 0000L '0 8L50°¢ '
82168°0 9660 '0 66 °0LE L01070°0 915020 °0 9L1£6 0" 0000L "0 62698°0 )
¥L226°0 8120°0 26 °Lve 208810°0 625¥10°0 15566 °0- 00002 °0 851€9°0 [
98056 "0 £9%0°0 88 '87¢ ¥/LL10°0 86 €600 0 L0B66 "0~ 0000L °0 121250 {
965160 0¥20°0 or g1t 0569100 L2FLF00°0 ub665 "0~ 00002 " ¥E122°0 ﬂ
» 0000 °( 0 ¥9 662 02910°0 o 0000 °1~ 00002 °0 0 L
|
]
; Aur.wn..c: (Mol
N A 1 ' ) ) o ¥ \
299/33 000°02 = “A(¥) . A
0'T= ('6Z0=2/d "WLIVI=lgivol-» % , \
HLIM ¥V WATNEITINDA YOJ4 SITIJ0Hd WAAVT AUVANNOL ; o
AT 16V R
, H DR ! Jm

o - - W - e
b e s

11




e Y TP

.

S10£2°0 104°91 1°5098 00001 00001 CLSE y 08188°0 £1L5°8
9CI¥T 0 +20°L ¥lo8L ¥$238°0 LYY6 0 T I “H188 6028°L
Pizie o 61a°¢ €619 9y (6% "y 19965 *0 14851 "0- RT16G "y 1228°9
LL86¥ 0 721t ¥°59¥2 L690LL "0 6LL91°0 BCHSL 0~ 9E7I9°0 2180°S
15675 °0 ¥96 0 6°8L02 0¥£950°0 SeZ¥1°0 1206¢L ‘0~ OE6D 0 6558y
89745 ‘0 LY8°G LUglet SBUSHO "0 81#21°0 ¥3219°0- LT 1059 ¥
9086% 0 8¥L°0 CR 123 $06L50°0 L280.°0 UM 11569 °0 olrr -y
€0629 "¢ 899 ‘0 uEral L¥02:0'G §29560°0 60298 °0- 15565 °0 £2¥T°F

29990 165 D 0°990t 8269260 952080 °0 8818870~ 495690 ¥020°Y
65¥89 ‘0 826 0 0f "0€6 852€20°0 LS¥ELO O L1868°0- +€L69°0 2318°¢
DOYEY 0 £L¥°0 28°F18 L1020 °0 L79990°0 29216 *0- ©L669 "0 8209 '€
¥8229°0 ¥y 0 S061L LE9L10°0 $8TL9%0°0 22626 "0~ 0000L *0 8¥6E ‘¢
95969 ‘0 8LEe 0 96 "2¢9 £¥¥510°0 11.25%0 "0 669€6 °0- 0000L "0 ISR
L1L2L’o we'o ¥E 695 erecio o ¥GEEV0 0 $¥9¥6 "0~ w000, "0 24906 °2
1899 ‘0 L0€ "0 S€°91% 0£5210°0 G¥08C0°0 61666 "u- 0000 "0 625L°7
LoLhe e $42°0 50°5L¥ S0S110°0 L6#€€0 ‘0 €L296 70 9060L 0 9186 2
L8180 870 8L °2¥¥ £0L010°0 L5670 "0 ¥i696 0 60V0L 0 6LEC 2
+0%¢8°0 0220 L9 si* 920019 °0 9746520 °0 26¥L6 "0 0000 °0 9621 °T
61898°0 261°0 55 *06€ 661¥600°0 L92220°0 8£086 ‘0~ 0000 "0 L2061
LE683°0 831°0 €5 "2LE 6LL6800°0 €22610°0 59¥66 ‘0~ 0000L *C 0L69 ‘1
91606 °0 567°0 at*i5¢ 41092000 €2#550°0 0F886 "0~ 000GL 0 598¥% *1
6€226°0 2Z1°¢ Lo ¥E L182800 0 169€10°0 ¥9166 "0 0000L 0 gLt
¥L2V6 O 701°0 2LEEE 1020800 °0 9L21106°0 91¥66 "0 0000°* "0 96901
6LL56°0 §6L0°0 21°v2¢ 0567200 °0 52¥L800 "0 8£966 "0~ 0000L 0 y2L¥8°0
92066 °0 €650 °0 €S °91¢€ $019L00°0 L5L¥900 0 96166 *0~ 0000/, °0 60dE9 ‘0
%186 °0 ¥65°0 00°01¢ 915$L00°0 6492500 ° 0666 *0- 00004 ‘0 AI8ZY "0
Q€166 "0 9610°0 [T {0 1S1€L00°0 9111200° L1666 "0 00004 *0 0ls12°0

¢000°1 0 $9°662 0022000 0 00001~ L0000L °0 0

N A L 3 by i g 4

I90/13 000 ‘0t = ™A (q)
{r,3u0D) ATTTEVL

-39.

e rme e —m——




s
90L0(°0 128°4 ‘Y0821 000" ¢ 88665° D 02LEY°0 MV2° Y 0a9° 11
64261°0 126°9 “peLtl 84298°0 92068°0 SIvIE°0 esLit 09¢° 1t
891920 9sL’ ¥ g-l12eL st116°0 LO0¥19° D Lr¥2£0° 0~ 80018°0 260° 11
£650€° 0 oLy ¢ £°0L¢9 62€¢€€° 0 ZLISP O L¥2¥2 0" 8Iri9°0 $69° 0t
B159¢°0 0£9°2 L IRy [o]:3F: R ] $9L82°0 8209%° 0~ €1Liyo $60° Q1
b82I¥° 0 6t0°2 0°£9s5¢ Ipt21°0 2L12°0 Z0195° 0- 12€6%°0 6269°6
THELY'O ¥is'1 [ %4.14 6956L0° 0 rLEYI O s¥899 0 £99L9°0 1L60°6
£6025° 0 11 L0 0°Le22 120590°0 Q7L o 8122L°0~ €2099°0 9069°#9
L1809°G L0 0°1ovi 20582°0 9¥LE8° 0 6814L° 0~ (74 1.7 M) gr60°8
¥£999°0 9%8 0 S ¥801 8£6020° 0 €0siL’ 0 ¥8218°0- £9569°0 1669°L
100690 0L°0 s1°0L2 998€10°0 6289%0° 0 80158° 0~ 000020 9569°L
610L°0 839°0 92 0¢9 a¥8010° 0 LLLLYO'O 891L8° 0 ooooL'0 L9+9°9
GfL8L"C ire°0 ¥ 56¥ L150800°0 8988€0°0 L8L68° O~ 0000L° 0 8.80°9
5L¥28°0 £6¥°0 18190 Z1€6900°0C 9¢v#L 0’0 ¥9216°0- 00002°0 ir89°s
L26L8°0 62%°0 ['Y 2-3:11 1858500°C 201620°0 LZ1e6 0" 0000L* 0 0360°§
99¢06°0 6R¢°0 L6°99¢ 89L£%00°0 €86520°0 »S295°0- 0006L° 0 L989° ¥
L05E6°0 ¥£C°0 (X1 281 41 $626900° 0 002200 $9956°0- aoooL 0 8LED Y
19096° 0 $L2°0 et 92t 189%%0C°0 6¥LLLO LSOLE" 0" 6000L° O 1313981
265L6°0 Q220 90° L1t 26LEY00° 0 991#1°0 9L086° 0~ 0%400L° D t9%L°2
¥5486°0 o [ 1 AT Y &¥92¥00° 0 vi16oto°o fE€886° 0~ ocooL’ 0 18¥1°2
950660 L% ] L5°80¢ L902%00° 0 ¥8%5800°0 08266° 0~ 0700L' 0 $t69° 1
66€66°0 tor°o §9°90¢ 9L91¥00°0 8€:$900°0 2656670 0000L° 0 L9LZ°y
19966°9 299°0 s1°50¢ tLEIPO0° O £961$00°0 $2866°0° 0000L° 0 PLRES"O
86866°0 0l 0 60°%0¢ 8511%00° 0 »€60200°0 9566°0- 0000L° 0 ZL61+°0
2€£656°0 €L1o°o 69°¢0¢ gLO1$00" O 5601000 88666°0- 0000L° 0 £4512°0
0000° | [} 1£°€0¢ 001¥C0° 0 0 0000°1~ 0000L° 0 [}
:nlb—
N A X F] 7] ) 4 [}

oy Y —

S R b

33313 000 ‘0% = A (D)

(p3u0)) Al 3719V

0

-40-

W e

*

B b v it s et B 2.

L]

—— A



18€9€0°0 000°01 ‘L5051 0000° 1 000" €L n 9E26L' 0 L82°¥1
6599€0° 0 168°6 *0¥0s51 1£206°0 0000°1 2159€°0 5L96L°0 9291
#98€0°0 £€Er 6 THE6YT S2856°0 0000°¢ 8002€° 0 otzzg‘o £€2° 01
S119r0°0 £1L°8 F1981 ££598°0 78696°0 2L082° 0 15206° 0 €91°¥1
182090 C b8 L YRS 8691L°0 601L8°0 L1891 0 S¥30°1 oLo°v|
6L9¥1°0 ¥65°9 ‘48811 22r8Y°0 LEEIL*O 20L82° 0 126171 L68° €1
600+2°0 L66°¥ 9°€99L 6¥9L2°0 €6316°0 S6LL1 O ¥98€°0 855 °¢1
69682°0 peLe 2°LL99 69LF1°0 619%¢-0 SL69€° 0~ 82899°0 LY €8
SPOLE 0 869°2 ¥ PL2S 988180°C EPPT7°0 stLlseo- 6L0LS°0 18621
02040 €€6°1 yrseLe L601¥0° U £IYvIO 162€9° 0- LLL13o L£6° 11
9£205°0 89¢° 1 yezere £56020°0 LI1£60°0 z022L° 0 02619'0 691° 11
8L4€9°0 286° 9 2 102t ¥LZL660°0 2L5090°0 L2e6L° 0 09669°0 g1z 0l
11569°0 oL 0 0£° €9 6¥L1500°C 2660¥°0 $00%8° V- 0000L°0 £8L0°¢
E¥EER"O 065°0 95°61¥ L289¥£00°0 0L9620°0 96¥68° Q- J000L° 0 628L°L
$5656°0 8s¥° 0 95°6€€ 1688200°0 5€0220°0 1E€6° G- 0000L° 0 96929
0L296°0 p6e°0 60°22¢ $65L200°0 111810°0 266¥6° 0~ 0040L" 0 6¥9¥° S
SEBLE°O ¥EE'O vLo2e 1069200°0 06L510°0 SS€9/.° ¢ 000,0L° O £9L9°F
S6L86°0 BL2 0 9% LOf 0159200°0 1L0€10°0 LIPLE" 0~ 0000L°0 ¥506°¢
$9£66°0 riz-o ¥0°¥OL 35¢9200° 0 S£0010°C 26¥%6° 0- 0000L° 0 SL10°€
SELLL"O v "o 00°20¢ L019200°C L¥15900°0 8YEh6 O~ 00001 0 0984° 1
£9866°0 2560°0 o€ 10¢ $$09200°0 68E¥¥00° 0 20L66°0- 0000L° 0 b3 T4 |
9ER6L° 0 $550°0 16°00¢ 9209200°9 148420070 €6866° 0~ 000040 LLEBL'O
»8L66°0 8L10° 3 $9°00% £009200°Q L01€8000° 0 06666° 0- 000020 86152°0
0000" 1 0 95 °00€ 009200°0 0 0000°1- 0000L°0 0
y__ot
¢ 1 —
N A 1 s . t ] i 4 "

32¢ /33 900 ‘05 = VA (P)

{p,19u0D) A1 3TIEVL

-41-




'
.
v
\
)
]}
W
4
+
k:

R AR

e PTUIE

FoEm 2

w
4

ATRT S
o R

R
=T

e

il Ly

T £

s

b e A

1€£0¢€ %D NnONNNemQ!— 6°18¢€9 o°t 0°1 . orsz°t 655190 5096 '€
1€€0f ‘0 2-01X199¢ ‘1 6°18¢9 666646 °0 0°t 660 € 655150 £008 ‘€
1££06% " 2-01X6¥1E °1 6°18C9 66666 °0 01 ¥86°2 655190 1169°¢
1EECE "0 o1xz6s2°1 27199 L6666 °0 o1 019872 ° 855190 $295 €
2E€0E°0 ~.0IX$081°1 L°18¢9 06666°0 0°1 £989°2 468190 265 °¢
¥EEOL 0 m:o,—lmmwo.- €°18¢9 L9666 °0 0°1 1SL¥°2 268190 9181 €
0¥£0€ *0 ¢-01%98R8°6 1°vee9 66866 0 86606 °0 »92°2 155190 89962
05€0€ ‘0 £-01%X¥¥81°6 0°8LE9 ¥8L66'0 $6666°0 8101°2 21519 2018°2
¥9£0€ "0 nlcuxvnm‘ ‘8 0°1LE9 16¥66 °0 0L666°0 £yLay L2¥19°0 9086 ‘2
20408 0 £-01%6520°L 276569 1498670 £986L° 0 SEE9 1 01219°0 L6EE 2
2£90€ "0 c-01X62€1°9 1°02£9 099960 $$566°0 s12v°1 $0809 °0 122172
9160£ 0 ¢-0T¥¥IEZ 'S 6529 9¥5E6°0 ¥6L86°0 L1z 99009 0 1916°1
10%1€ 0 £-01%9922°F 170519 60£98 °0 L¥896°0 $8966 0 1€L96°0 2969°1
$602€ 0 €-018560¥ € 2°0866 2601370 ¥L256°0 $8E6L 0 $¥895 0 15201
291€€ °0 (-01XL269°2 G"2£L5 9622¢ "0 185280 £¥609 0 1519y 0 96L2°1
YISHE 0 ¢-01%0€88 " 1 0°9L5S 905190 1£58L°0 WELY 0 £1255°0 890 °1
98LLE "0 nno—x~m'N.— 9 essd 8LI8Y "0 65€99°0 £09L2°D Y2989 °0 02698 °0
1650¥°0 | 3-01 X 8299°L £ "09s¢ OLSHE 0 2510570 8LESS D 36685 "0 900%9 "0
2LLsH 0 $-01XPpPLL L 8 1vb2 $E€R2°0 L522¢°0 25¢€£900 9 1 4] »E12V O
85£5%5 0 p-01%pPET "1 P 212 12€11°0 GLLWLO LOBPIG D 8950, °0 LEPIZO
2L$89°0 -01XL121°2 +2°986 965500 §91190°0 | ¢-01%95E8°2 92969 °0 S0EBED "0
12928°0 ono_Komho ‘t 16 '0¢e¥ SO¥E20°0 28LI16°0 1;cqﬂhmu:— 00092 °0 ¥$L120°%
00°1 v} 9 °662 02910 °0 4] [ 0000L 0 0
G5 o)
N A L a ‘2 : s .

298 /34 000'02 = “A (¥)
Oal ‘o x72/8 ‘WNLV 1 =ld LV DNIMOTE OWIZ HIIM

WY ANNEZINADE W03 SATIA0BS UIAYT AUVANNOY

A d19VvyL

-42-




51052°0 £02210°0 1°5096 o't 0°t 556¥°2 08188°0 $281°%
S10£2°0 ¥¥9510°0 15098 66666 °0 o1 L6:2'2 081880 9996 °2
$10€2°0 L25%16°0 6°%098 L6666 °0 01 0521°2 18188 °0 0218°2
L10£2°0 1$8210°0 ¥°5098 08666 °0 96666 *0 0£68°1 98188 °0 008S °2
920¢2°0 6S0110°0 8°¥658 1186670 69666 0 69%9°| 12245 °0 BIfE ‘2
L50€2°0 ¢-01%X56¥5°6 2°5958 $2566°0 8¥866 0 1211281 6££88°0 2221°2
S¥1€2°0 £-01%5020°8 Z°9L¥8 6¥¥86°0 0£%66 0 1622°Y 18988 *0 2516 °1
65£€2°0 ¢-01%6525°9 £ ¥E28 ¥EES6 O 19086 0 $010°1 £0568°0 1969°1
#8092°0 £-01X5621°S 2°618L 91988'0 SS8¥6 0 85508 °0 117131 M) 12881
19992°0 £-01X¥286°€ 0°¥Y9¥L 0864L°0 0168 L9L79°0 561%8°0 €821
L05L2°0 £-01%2€29°2 € *v00L 1£9°0 859620 TTOUA L6BEL"O 0296 "t
1%£62°0 £-01%9858°1 0°L6¥9 LO¥LY D 80¥99 0 0S€L2°0 ¥9¢29°0 152%8°0
4L802£°0 £-01%9122°1 ¥ 1866 2909¢ °0 225£5 0 S¥691°0 89895 °0 $5699°0
296LE°0 p-O1X6ETZ°S 9°925% s1212°0 86#2¢€ 0 $£9£90°0 9009% 0 0S¥2¥ 0
6585%°0 p-01X1L29°1 8°6L62 6L¥860°0 £€99¥1°0 19E¥10°0 82295 °0 08¥12°0
862L5°0 5-01%£698°¢€ LEE91 I8£E¥0 ° 0 042550 °0 £-01X¢198 "2 10669°0 865560 °0
¥060L°0 9-01%XS8E Y S¥°¥65 19%¥10°0 801110°0 $-01X¥SBT Y 000L°0 9L££20°0
o°t 0°0 ¥9°662 g-01%T L 0°'0 0°0 0002°0 0
i
N X 1 * a *3 H id &
de®/34 000 ‘0€=x “A (Q)
(U0 A FTAVL
- . .
LT T IR WAL

~43.




90L01 *Q 6165100 %0921 0°1 0’1 £615°1 otz 1 002°2
90L01°0 606%10°0 yo821 01 66666 0 £0Ek°1 otl02°1 6011°2
90201 °0 26191070 v0821 86666 °0 866660 L1961 o10z°1 Yero 'z
20401 ‘0 $12210°0 £0821 68666 °0 L9666°0 L9821 0102°1 £216°1
Lot o $6£110°0 10821 £¥666 °0 Y9666 0 2021°1 0102°1 8008 °1
§¥201°0 602010 °9 »6L21 18266 °0 21866°0 9510°1 o102°1 1969 °1
158010 £-01%8610°6 2LL21 $5266 0 0£¥65 °0 £9016°0 1021 8066 °1
2611170 £-01%6028°L LoLz1 £9206°0 SE¥86°0 159508 °0 $102°1 9E8y 1
8¥S11°0 £-01%€260 "L 22921 91856°0 8v2L6°0 168€L 0 6102°1 9919 °1
611€1°0 £-01%0LLL"S 61221 €168 L9€€6°0 6¥129°0 9€02°1 9€62°1
9L0L1°0 c-01XUPSE Y 95213 £2LSL°0 $1258°0 y269¥ 0 $221°1 £9%1°1
61002 °0 ¢-01%0902 °¢ *$9€01 12189 °0 »9808 °0 10528 °0 06£66°0 2650°1
$1822°0 ¢-21%0956°2 9°6968 o¥L85°0 LoI%L°0 €129€°0 14998 °0 60296 °0
025%2°0 £-01%8L82°2 L geLL 8988% 0 665590 66592°0 y25L8°0 WSO
§692°0 £-01%X0929°1 yeLziL $L8L5°0 12566 822310 $599L 0 20€22°0
9982 *0 g-O1XY6oE "1 6089 £257C°0 $669% 0 9%¥1 ‘0 18969 °0 0EE¥9 °0
95§15 °0 §-01X5L81°8 £°£919 622240 £609¢ *0 $9€080 °0 2698$ 0 006%°0
902¥¢ ‘0 »-0TX9%18°¥ 1°8LES §1651°0 $$1$2°0 9162¥0 *0 £5€95°0 6689€ *0
L06E¥ "0 5-01X1892°1 1°sSL¢€ £95080 ‘0 9£081 0 085210 °0 28229 °0 9901270
_ 81025°0 $-01%800Z °¥ %°9¥22 9289€0°0 €59290°0 | (.01X$900°2 92859°0 £2¥250°0
€6889°0 9-0i%XL100°S 68°69L 996010 °0 1290100 | y-01%9612°1 0001 *0 2E¥S2N "0
| 0y 0°0 1€ "€0¢ c-01x 1y 0°0 0°0 000L°0 0
| N A 1 ) 3] J g u
v
38 /34 000 ‘2 » "A (3)
(p,uoD) A FTAVI
)
4
PR R o -

3

<«

Ay
’




18€9§0°0 L6SE10°0 *25051 0°t 01 LLER6° O 9€26L°0 L¥€9°1
28£9£0°0 881E€10°0 *15061 66666°0 0°t $8956 °0 8262 °6 8L09°1
¥8€9¢€0 0 498210°0 *LS0S 1 L6666°0 0°1 $LSE6°0 o¥26L°0 198 't
26€9£0°0 8%0210°0 *L5081 68666 °0 86666°0 . osiss’o 2626L°0 82€s °1
SO¥9E0°0 £€29110°0 95051 ¥.666°C S6666°0 »O¥¥8°0 £L26L°0 0s6¥F 1
82%9£0 "0 256010°0 ‘#5051 6¥666°0 68666°0 60608 °0 01£64%0 009¥ "1
6199500 ¥$£010°0 ‘15061 €6866°0 2L666°0 €L69L°0 16£6L°0 902¥°1
$659€0°0 €-01%5998°6 *9%0S 1 11866°0 £¥665°0 194620 0156L°0 $98¢ *1
21L9€0 °0 £-01%1622°6 15081 ££956°0 $L866°0 5669 *0 86L6L°0 $05S% °1
£00L€0 0 ¢-01%€889°8 ‘61081 ¥2£66°0 92L66°0 135099 °0 ¥1208°0 116y
0S¥LC0 0 £-a1%9¢81°8 ‘Y6691 2L886°y 88¥66°0 222290 15808°0 6222°1
S66LE0 "0 z-01322€8°L “896¥%1 €186 °0 922660 65€09°¢ 6L¥18°0 S¥52°1
LLEGED O £-01%I9¥2*i “SA6¥1 292L6°0 015860 | . £0595 °0 L£0€8°0 1512°1
259E¥0°0 £-01%5962°9 ‘BILFI 9€8€6°0 ££196°0 ¥5105°0 8L9L8°0 00S1°1
S9S3¥0°0 £-01%8689 'S K301 22106 °0 86€€6°0 2909% 0 L042-°0 011
£29¥50°0 ¢-01%6681°S “6L2H1 $L858°0 112060 ¥992¥°0 $1586°0 290 °1
65€190°0 £-01%X198L "% “SEO¥ 88€18°0 £8698°0 8686€ ‘0 1214041 98£0°1
#1291°0 £-01%8262°2 LS 8¥6hY 0 €6¥59°0 08¥52°0 weret ¥9898°0
188%2°0 ¢-01%XSSI5 T 2°099. £8£0£°0 86SLY 0 ¥86€1°0 98¥98 0 28¥¥5°0
€620€°0 $-01%61€6°9 L°66£9 65191°0 69062°0 L91s30°¢C 9LL19 0 16£2¢°0
YO16€° 0 $-01%X2926°1 € 2ECh 19212070 909210 9£2210°0 $£399°0 02912°0
YLIBY O G-0TXIB06 ¥ 0°'%692 12€620°0 $8¥YI¥0°0 | .OIX6¥00 2 €6285°0 960960 °0
02129°0 9-01%X¥92L°9 8°1501 c-01%X2945 6 99911070 | ,_01%XE185°} 6569°0 $6£0£0° 0
0°1 00 95 *00€ ¢-01%X09°2 0°0 0°o 0002°0 0°0
N A L 3 “ 3 id 1

(2 e S

Yt F e

288 /34 000 ‘05= "A (P)

{PAVODT A FTRVL

-45-

Y oy




Y

s o2

61811070 2-01%5210°1 v s¥281 0°t 0°1 (1< TAR] Ly912°0 L612°1
28110 °0 £-01%2026°6 0 °vZ281 £8866 °0 66666°0 959§ ‘0 06£12°0 86021
€68110°0 ¢~01%5569 6 0°86181 8€L66°0 666660 »S¥5S 0 99612°0 6861°1
€E6IT2 %0 ¢-01X0L6Y 6 0'zLI81 9656670 L6666°0 0695 °0 6£122°0 €681 °1
$$0210 °0 ¢-01%26€0°6 [ (134:1 ¥0266°0 16666°0 152250 91922°0 6991°1
1912100 ¢-01%9059°8 0°62081 10£86 0 LL666° O §6£05 °0 L015€2°0 111201
90%210 "0 ¢-01X0L61°8 0°2E6L1 L8186 °0 6E666°0 ol18% 0 £90¥2 0 201
0692100 g-01%XL608°2 0°6¥8L1 2¥526°0 89866°0 1819%°0 £¥igz0 19011
I¥IET00 €~01%62€€ L 0 tTILLY 9€596 *V 6L966°0 28LEY 0 12892°0 1280°1
6£9£10 %0 ¢-01X¥0€6 "9 0°€9sL1 §5¥56°0 ¥5€66°0 €ELIP°0 L€982°0 S190°1
99¢¥10 "0 £-01X¥62¥°9 0°g2ELt 2128670 055860 9%16€ 0 (21315 ¥$€0°1
CEPS10°0 ¢-01%€600 9 0°SS0L: §5L16°0 L92L6°0 9689¢ 0 0£89€ °0 y2t0°V
895410 °0 §-01XS6¥Y’S 0 11291 08€88°0 95€%6° 0 996€¢€ °0 0911%°0 981986 °0
115020 °0 £-01XELPE ¥ 0°¥0€91 6L1%8°0 €6006°0 LL21e°0 1516%°0 9125670
995820 °0 5-0T1%89%2°% 0°0L5$1 L5 0 25218°0 €L¥LZ 0 66099 °0 8060
0.88%0 °0 ¢-01%9¢9% °§ 0°669¥1 L1%29°0 ¥$0889°0 yeige ‘o 9L0€6°0 221s8°0

*%022°0 §-01%8825 "1 L 1S¥6 62¥L2°0 £9€1%°0 Pyl 0 9189 °0 €1€59°0

8¥¥82 "0 y-01%s€L0°L 2°9LLS $06£1°0 60152°0 0565%0 ‘¢ §9689 *0 0022¥ "6

$025¢€ °0 $-01%6%02 *2 9 °6%0S 169£90 °0 (3128 S aLviio o £5985°0 g¥922°0

0°1 0 18°662 ¢-01%0108°1 0 )] 000L °0 0
N X F3 ¥ 3 ] g u
398/34 000 '09* “A (®)
(P 1UDY A T TV
i&gxunm mh“-,ﬁmﬁ mﬂn —.!i:rﬁk‘b. I R R CRE TPOTC e e Y ;—E

-46.




S10£2 °0 51561070 1°5098 01 0 2168°2 08188 °0 0L5Z ¥

$10£2 0 886910 °0 8098 96666 '0 66666 °0 £1%0°2 19188°0 2206°¢

910€2 "0 ¥¥8510°0 0°'+098 18666°0 86666 °0 0¢88 ‘1 #8199 ‘0 88¥L € ' ;

1e0g2 "0 691¥10°0 076658 12666 °0 28666°0 01591 $0298°0 8915 '¢ &~ |

0¥0£Z 0 ¥s9210°0 21858 S1266°0 81666 °0 o1v¥ 1 5L788°0 890€ °¢ T _

060£Z °0 £0£110°0 5 vESE L5166°0 £2066°0 z€52 1 79¥e8 "0 9811 ¢

951€2°0 Z0£010°0 07093 69286 °0 SLE66°0 ze1r 1 96,88 °0 09462 \

£1£€2°0 €-01 * ¥620°6 IRTWE S 61656°0 £0¥86°0 ¥0C£6°0 96€68°0 656L 2 i

156£2 °0 €-01 X ¥8¥¥ L 4 °0L8L B1968°0 15356°0 ztzoL "0 0688 °0 £855°2 ;

z0192 "0 £-01 X 86669 6°1o5L 9996L °0 $¥506°0 octed "0 12058 °0 22€€ 2 .

14992 0 £-01 * 9096 °¥ LU6ElL L¥LL9'0 L69£8°0 §220€ 0 6269L 0 zot1°2

1€182°0 £-01 X ¥221°% £°8€89 a1aLs ‘o 6689 "0 06191 °0 LOEDL 0 01%6°1

00562 °0 g-01 X 867¥ °¢ 9°1569 0068¥% 0 0002 0 S62€90°0 ¥1109°0 96LL "1

zE¥2€°0 £-01 X S¥8Z 2 £ 5065 LaL¥E°0 $5¥55°0 ¥sz51°0 8£99S "0 6L9% 1

£019¢°0 £-01 X 66£9°1 L°6¥5S Y9207 °0 $SLSY ‘0 08262 °C 6£955 °0 8692 °1

n008E "0 g-o1 X 6912 °1 0°LISY 15112 °0 0589¢ "0 $L82¢°0 8¥199°0 ££80°1

6161% "0 $-01 X COLY L 8°215¢C L56€1°0 00852 °0 12L0% 0 02185 °0 §5¥€8°0

66L5¥ 0 #-01 X 0109°2 0 8962 810660 °C IAXIAR) L005¥ G $0295 °0 ¥18€9°0

L61S 0 $-01 X 6202 '2 6°L922 0L290°0 $1901°0 1L6L¥ 0 71£59°0 Lbzv 0

6L6¥9°0 §-01 X 195C°9 b €stt $0%(20°'0 #8550 °0 $L56¥ 0 69569 °0 Y6032 0

0°t 0 ¥o 662 g-01X2°L 0 000$ *0 000L°0 °
) . w_
N A 1 2 by ) bl L '
208/35 600 ‘0¢ = "A (¥) .
| o=t'go » yd wey-tawggr ~ N J
. HLIIM ¥V WNIYBITIN0Z HOd SITIA0Yd HIAAYT A¥VANNOL :
m JA ATV L
m ,
- . . P . - .

B llss x ws @

B




48~

9101 0 95002C 0 0°v0821 01 0°1 $66¥°1 010z °1 9209 °¢
90L31°0 L29810°0 0°y0821 66666 °0 66660 °0 teLe "1 otoz°1 Y9LY '€
LoLCt "0 L6ILIO0 0°%0821 96666 °0 $6666°0 2L92°1 0107 °1 £05¢ '€
[EFA R ) f92.510°0 0°£0821 9L666°0 LL666°0 18 ¥4 S 1 0021 %22 't
62LG1°0 LELPI0°O 0°6b6L21 28866 °C 10666 °0 26%66°0 o102 't 6L69°¢E
£0801 "0 #06210°0C 0°e822t Y0566 °0 LE966 0 $%898°0 1102 't ZILe T
€501 °0 29t10°0 0°62iet $£286°0 y¥886°0 480%L °0 vio2 't L2%8°2
g6211°0 X $066°6 0°orsel 999%6°C #0896 "0 6L609°0 22021 680L °2
026€1°0 x zver g 0°66021 L1€98°0 92826 °0 oreasy -0 syoz °1 L1652
2 TIR) X3$189°'9 0°s9L01 00Z1L°0 $66€8°0 L910¢ °0 »950°1 60L€ °2
LUSET "0 x L0468 ¥ £eres $69€S 0 1ARVAN ] 99€01 °0 €L%68°0 LStz
81192 ¢ X g606°¢ 679¢t€L 2E81¥°0 Y0919 °0 2£2€20°0- LYE18°C W61
LLLBZ °0 X y6¥é 2 L°9¥L9 £9L0€ 0 20806 0 181%1°0- 0£E89°0 1569
0901¢ ‘0 X G6€2 2 9°gLZ9 y95¢2 0 L9B1%°0 2%9%2 0~ 1L£209°0 LOGY T
96382¢ "0 x 16%L°1 1°068¢ 99061 ‘0 €215¢€°0 S¥50€ "0~ 78995 °0 892¢ ‘1
0LEIE 0 L XTI 0°'u¥8Y¥ 95¢€1°0 229$2°0 6¥9ut *0- ¥6218°0 91L0 "%
£€216€°0 X §220°L 0°99¥%¢ 8654680 °0 90611 ‘0 029¢% 0~ $LLLS 'O 00198 °0
$006% ‘0 0692 ¥ €°8¢cle ¥95190°0 FICT0 6€999% "0~ 86$9% 0 20L£9°'0
8LL0S°0 X GL86°1 8°L6t2 Y119€0°0 8£0690°0 L1L8Y 'O~ 9%929°0 Lioew o
16529°0 X 0£92 ‘9 0°0621 $9L31C°G L¥10€0°0 ¥696% "0~ 29669°0 Y6120

o't L] 1€ °¢0¢ g-01 X 01°¥ ] 000§ ‘0~ 000L ‘0 [

1
H A 1 ! by } _ ) s
298/33 000 ‘0¥ » “A iQ)
P oD TR FTAVE

" N e LT Sy IR S s A o TR WA 0 T Inssbpnine N WA &
[ S TS
i

EIE‘I“"I S ————————



[
18£9€0°0 S08810°0 0°25051 0°1 0°1 159.6°0 9£26L°0 9682 '€ *
£9£9€0°0 00810°0 0°£5051 86666°0 01 09€26°0 8€26L °0 1227 °¢ '
L8E9EC "0 0¥0L10°0 0°15051 £6666°0 66666 °0 ¥5098 ‘0 S¥26L°0 5691 '¢
Z0¥9€0°0 0¥0910°0 0°95051 11666°0 96666 U 9ZL6L 0 6926L °0 €901 '€
8¥H9E0°0 ¥ol510°0 0°€508 T 12666°0 $8666°0 206£2°0 THE6L O 12%0°¢
£L£9£0°0 Z¥1¥10°0 2°5¥051 16£66 °0 19666 °0 89699 "0 9€56L °0 18L6°2
188950 °D LL1g10°0 097051 6¥¥66°0 GOR66°0 £0909°0 ££008 "0 0516°2
2122€0°0 £02210°0 0°Z86¥1 05986 ‘0 613860 S91¥5 °0 951180 ¥0S8 "2 &
$08650 0 YOZI10°0 0°988¥1 60696 0 0¥¥86°0 125LF°0 £15€8°0 £E8L 2
LEEPYO "0 1510100 0°889¥1 20C€6°0 26196° 45%0¥ °0 L6588 ‘0 8o1L 2
QTEVSO ‘0 £-01 X 18868 0°062%% S¥098 °0 89¥16°0 L152€°0 9228950 £929°2 ,
15¥620°0 £-01 X 2665 °L 0°505¢1 2¥L1L°0 9%¥28 "0 1202270 29211 6£15°2
Z8¥LI 0 ¢-01 X 5109°5 0°6€11T £5¥2L¥ 0 822.9°0 941200 9801 °1 ~y0f °2
08192 "0 €-01 X G6LE '€ 6 6L2L 26092 °0 062L¥ "0 S.E81°0" 014008 0 L2061
15126 "0 £-01 X BIL°T 9°6L6S 0L621°0 21282 '0 % 7PE 0" £¥896 °0 L10% 1
LS10¥ 0 §-Gl X 08$9°¢ z°olly 826590 °0 18251 ‘0 £L6EY "0~ 5L¥99°0 L69¥60°0 .
2592% °0 $-0T > GI91°§ ¥ g2¥g LZ9LYO "D 6¥11L°0 10%9% "0~ 2¥9:5 0 6929L0°0
905%9°D 5-01 X £188 % 1°sL1t 6080100 S€961°0 YIR6Y 0" $9569°0 25020°0 “
0°1 ) 95 "00€ £-01 X 009°2 o 0005 *0~ 00020 0 "
1
1
m -
N A 1 1 5 ] ' »d L . !
208/ 000 °05 = "A (°) N
{PIuoD) TA ATAVL V )
)
» s 4
w |
- A N
B 3
e A vt i AR A & ..
NE——




61811°0 950910°0 0°5#2ul 01 01 80555° 0 L¥912°0 12T AR
8SF110°D £09510°0 0°0zz8i 19866°C o't $SLES O 91812°0 2022°¢
661110°0 69£510°0 0° €618l ¥1£66°0 666660 6L126°0 §6612°0 G112°% .
6511070 99L910°C 0 1£181 0L£66°0 16666°0 PrZE¥ 0 €iv22°0 1281°¢ <
0£1210°0 191v10°0 0° 8081 6068670 L8666°0 1629%° 0 £L622°0 $251°% n
64,€210°9 2F5€10°0 0°726611 26286°0 65666°0 LLZENF' O 298£2°0 §221°¢ '
121210 °0 ¥£6210°0 VR TE TR 95¥L6°0 BL866°0 1020%°0 6229270 L160°€
2$2€10°0 £0£210°0 0°1892L1 11£96°0 09966°0 120L€°0 £61L2°0 8650°€
086£10°0 $69110°0 0°€9¥Ll LILY6" 0 €2166°0 TULEE" O $6862°0 $920°¢€
16L0510°0 166010°0 0°251L1 SP¥26°0 106L6°0 1610€°0 6P9EE° 0 8066 °2
g §80L10°0 14201°0 0°28L91 £8068° 0 05€56°0 66€92°0 8LLEE O 9156°2
66L020°0 £-01%SEL¥ 6 0°99291 $9L€8°0 10506°Q 60122°0 6LREY" O $606°2
899620°0 C-01%09¥6°8 096961 128%2°0 0££28°0 zo9L1°0 21089°0 59%8° 7
11%850°0 €-01%1602°L 0 Letvl 218L5°0 £8269°0 65560°0 £020° ¢ 6LrL 2
, €075°°6 g-01%LL28"F 0°L2201 £$862°0 0686%° 0 SY1990° 0~ orZL6°0 LIy ?
; 9992”0 ¢-01%01£5°¢€ S E8¥L 6216170 GH06E°0 £EHEL "0 0£9%5°0 1102°2
; 9156270 g-01%XL6L8°2 6°6¥59 L1z21°0 £YE82°0 98662°0- 8L0%9°0 29%8°1
€12€¢°0 £-01%X2b15° 1 2 2TL8 1666L0°0 £8861°0 $818€°0- 2219570 hist
08L0%°0 §-0IXI(607L ¥ 99.¢ 256000°0 61601°0 10€5¥° 0~ 28¥29°0 LEvO° L 1
A 8915%°0 y-OlXPVL6°€ €°9L0¢ 1€2920° 0 09%89G° 0 FOLLY'O- SLE95°0 6509L°0 ' i
’ 81659°0 - 0174589 ¥ 6°9601 §-01XELYE"9 5029#10°0 6986%° 0~ 19569°0 1v1€2°0
0°i 0 18° 667 £-01%0108" 1 0 0005°0- 000L° 0 0
N A 1 g Y ) < L
398/3} 040°04 = “A {P)
(p,1puo0) TA ITGVL
AL iy WY
s ot SREAGHISRR A 2 Linibasslulic

AN ANMNLE SRS SN A




' N ’ v B o !
oo . .
sioez o #26020°0 rsoo 01 ot t062 2 oNise‘o obeT L .
$1062°0 2200200 t°s098 666660 o"1 w2 nEIESTO §£00°L , ,
910£2 0 e8I e 9°¥09% r6666°0 ot 9t96°1 1818%°0 8649
020¢2°0 L5¥910°Q $°009¢ $#666°0 6546660 0519t LH18B0 9605 '9 o
o¥CE2 0 659¥10°0 3°0us8 012660 92666°0 18t L2980 2052°9
tezto 0£6210°0 S I1se *i886°0C 1$966°0 oL81*t [ YT 16709 ) o
02EST0 6L6010°0 rerezs 91856°0 S96°0 $9206°0 84£68°0 sIve's T e
LOIPT'O | OTEIEIT% am 188280 16056°0 87590 02098 °0 case's ' : ) o
1L092°0 | £-01%9928%2 trotee osSPEL0 126280 191560 9PL0R°0 SRR by i R
22¥8T0 ¢ 01XST6LS 9°8LL9 $9955°0 196940 »E2C90°0" 110690 oLzey ) X
£280£°0 | ¢.OUXESSS P 06929 LILIF0 $5659°0 r8621 *0~ tatog o RIS Y _ }
£895€°0 | g-01X666¥°5 172655 »€20£°0 891950 Z9925 0~ L5600 sroTy R
19856°0  $-00 < 1L16°T 9 L68y IoIrT 0 ZE69P 0 f015k *0- $1409°0 Y8660 , .
15200°0 | .01%9192°2 PRFTTN 902910 0182€0 §6095°0- $1959°0 9589¢ 4 _
3g2drcp | ¢-01X5569°1L 1ez61g 1250106 12€62°0 888L9°0- S0 0 LTEEC Ly _ _
trosk e | 01XZ9L2°1 0 €692 L9#180°C 96622°0 £€592° 0~ TON05°0 3890°€ . o C
169¢8°0 p-0lXtoolL 8 9961 *HOES0° 0 994910 kiR O ¥2hCL'0Q [ 1%L Ak Y L \ o
; 2621970 | p-01x0p8nn 9 ¢l rLEPE0°0 $5021°0 926840~ 165690 §022°2 o R
S9EL9°0 | p-O1XZIPS ¥ v 850! 951920°0 Hr260°0 066260+ 26049°0 £e16°1 i Ry
20¥B89° 0 p-0IXL6SE°E [ 15 691020°0 9514900 SOP56° 0~ 896690 £919°¢ L .
£6569°0 | -01%0E70°2 a1L] 829610°0 0F1050°0 §81.6°0- oL'o FRIC*L Yo, e
A 862820 $-O1X095°1 09 vo} 9LELIOT O TSP1£0°0 $$986° 0~ 0L'0 $U§56°0 e o
£9858°0 | g-GLX0ZOF b 12°90¢ ¢-0tXLIBL"G 16:910°0 15066°0- 0L 0 11590 Froo oo
895b0°0 | g-0l%X60L6°2 £2°62¢ £-01XPL16°2 ¢-01x2082°5 186660~ 04°0 9t222°G i .
. 0t 00 9662 §-01%02 "L 0'0 0= P * 0 o PRI ’
¢ vy V\ 5 A : ' w,
i ) ,, . ' "
' N A 1 3 o3 ) [ W " - ,.ww.
"

. DUS/LI 000DE 2 ™A (W)

weivomp/g werelgn  goica M gim
Y NONNSIIIN0E 304 $3ATII08d ¥FAV A¥aNNod

UA 3T8YL

it

L ARz A
g %Ihmmwm&m ' ' ) ,




302010 2-0IX¥BS17T N08 2L et vt LY LA otz ! SSEE°R
SuLR1" 0 2-01XB0L0’T “B06 21 bhhbe" O R6654°0 26rect 0102t 2692°%
020t°0 2-0139616" 1 “£08 'Lt £oe66°0 8966460 YA A1 01021 8218
1220170 2-01%98 1170 ‘008 7L 22hHL D »20hL- 0 s6Y0"t oto2°1 $086°L
2180170 2-01X102$ "1 fo8L et Lor86°0 0L566°D REGPLO 1ozt 6¥LL L
IBL1L"0 2-01%i9t2 1 s 9528670 LE9%" 0 (31750 ) »202°1 9005 'L
08941 0 £-0IX(8FE"6 T051 ‘1t Ta0%L°0 Cr198°0 85¢i5 0 601" 1 2G12°L
295tz v R TR R AV 9 0u18 £L045°0 Lo 2-01%LTas" 99968 0 SP06°9
52992°0 €-01%5598°% L1174 66848 U 651190 2-OTXREEH (> [TTYNRY ££99°9
£8HLT O L~ UIX1029°F 1" 6809 91592 0 Tator o 15620~ 298790 W'Y
J0TEE O ¢~01XE566° € LhaLes 210 TeL6c 0 L8120 942950 £00°9
99295° 0 ¢-01X¥288°2 1" ot »EFEECO oros o #0526 0~ 28609°0 LOOR'S
bb60k "0 g-01XLPLE 2 &' 2h9T 2-01%9200°6 SST 0 rRIT9 G- 025190 NS
oLLs*+ 0 ¢~0rxTML [ 24 31 - JIXLRLO'S §L66¢°0 *0R0L," U~ H595°0 2064 %
229080 £-01%906¢2°1 S O#T 7.0IX0PZ8 "€ P e s06L 0~ L8290 2605°%
6LISS G »-O1XS09L"6 EMTA 2-0128429°2 PESILN0 §LELe O Z920L°0 (21451
¥5189°0 P13 T3-S A3 £rzs2t 2-01%0938 1§ .01%X0188°w 48088 0~ 05569°0 »eTL S
02689 ¢ $-01X2889°¢ o 06 7-O1X669%° 2-U1%G6RD 9 $9916°0- 0826970 AL A
90L69°0 y-01X1$60°F 15 69 (-01%6829°8 2-01%86489° VILYS O~ 04°0 LT3R
8EZ8L 0 1 -01%s1C0"¢ £5° 208 PRUL LTS A £-AIRLSIS T 98296 0* 0L° 0 uzez e
RIS O p-01XLL08" 4T 96% S~ DIXISSE S 2-01XR066° ¢ $6586° 0" LT ) FMIS*
0(sE6"0 §~91X52P0° 1 6 T8 ¢-01%08L9 ¥ 2-0X2990° ¢ £9566°0- 0L’ % L9985°0
816860 G-RIRI00L T [Nt £~ O1XIROT N £-01%25¥9°2 $5666° 0~ oL e gcete

ot %0 1€ €og - 0EX01°Y [\ ot~ (JAY} 0o

e
N A 1 * ] 3 pr) T
2%5/ 4.4 000 0va TA ()
(p,o2) IIA ATEYVL
SRS R

~52-

i
!




2-01X18€9°¢ 2-01X28%0° 1 $50°51 ) 66666°0 055L8°0 9£26L°0 0£9°01
2-01%80§9°¢ 2-01%65121 “2¥0 51 968660 $8866°0 LTS PR 6696270 tLeeot
7-01%b2s8 ¢ 2-01%Z8sH "1 “2ho ¥ 1 2€986°0 LP066°0 £8€95°0 9£128°0 o5 ol
2-01¥500°9 2-MXe8T1°1 180 ¢t 19¢$8°0 LLVES 0 9661€°0 orgot1 $90°0t
3-01%X9825°2 2-01*£2¥0° L *909 €1 6169L°0 820450 268$2°0 LTSRN P66
££802°0 ¢-01%X6009" 2 CL90°61 §225¥°0 01¥¥9° o 2-01%0501°¢ L85%6°0 0588°6
192:2°0 MRIEITY AN 5' 2202 6€262°0 0699%°0 *6012° 9 #0ERL O 9P 6
£260¢°0 £ -O1X1052°¢ 98529 §2991°0 1€99€°0 $285£° 0~ 50090 8.88°8
102879 (-0LXT8RY ¢ * £09$ £9121°0 2586270 £29S¥°0- 68L$5°0 21658
LokLET0 £-0EX59Y8 T €819 2-01%6¥£8°Q 88PE2 D €22£$°0 %989 D 616278
SorSE D §-01XGHIv 2 6 LhRC 2. 1XGLEE D 92€02°0 *¥£09°0- 26825°0 8566°L
%4 T ¢ -01X¢810°2 ¥r212e 7-01%6529° ¢ 29891°0 $929Q2° 0~ $98YS 0 9929°2
19Z0F 0 §~01Xp05% " | 210552 2-01Xob66°2 09821°0 ¥82EL 0 850090 6002°2
52595°0 g-orxseTl QEPRL [ 201 X €LFO2 1is01° 0 £562L°0- *650L°0 096L°9
SIFI9° 0 y -01X0EZ0" L PRl TR 2-0tx188t 1 2-01%X2982°8 996180~ 20569°0 19€°9
9589°9 §-01%0022"2 94° 098 . .01X100% 8 2-01%£90°9 916980~ 61869'0 £999°¢
145020 $-01X9550°9 6oy < .01E8129°5 2-01%6186 ¥ 08V06" 0~ 0L 9986 1
1£882°0 »-OlXETol g £l o8y P TLIVIS AL 2-01%X5282°¢ 18526° 0~ 0.0 9Lt
Fliis°0 - OIXRGHE P 2y ETH §-0I1X12€8°¢ Lm0zt 282%6° 0~ oLt o S6Lb°t
1208%°0 $-01%6822°% L6188 €-0L4208°€ 2-01%6219°2 889560~ 020 ober g
HZ26°) »-0L%X0450° € ORI XY g-0Ot = 2620y 2-01X1£20°2 §2126°0 oL o §548°2
202660 p-0IXgoPE 2 8282 ¢-01X2188°2 2-01X0 51 L2860~ 0s°0 5692°2
962 $-01X2299"1 gr St £-01%Xe8PL2 2-0tX€601 "1 Si166°0 0L 0 $H19°3
LU0 0 g-01Xs8° ¢ ¥SSOF £-01%5059°2 £-01%28$2°§ 96L66° 0~ 0L0 *1322°0
0Lob' 0 §~01X9P9N" ¢ °1°20¢ ¢-01%E919°2 £-0tX9§90°2 69666° 0~ oL 0 2550¢°0
01 Q0 95 Q0% ¢-01X09°2 0°0 01~ 0L°C (]
N A 1 bd 4 3 4 s

LR

AR AR AR AR AL

288/} 00008 =7A ()

(p.12w0D) [IA FT8VL

. o <

53~




WP FISESE S TR s .

g %‘iﬁif?""%

(it

V. CONCIL USIONS

1. Discrepaucies between experiment and theory have been .ignificantly
reduced both by an improvement in Yos' predictions and also by a further
refinenient in the data rzduction fxrom arc experiments,

2. The heat transfer rate to the wall is strongly affected by the shape and

the cccurance of the dip in the graph of thermal conductivity versus temperature,

3, Good agreement between theory and experirnent has been obtained for
equilibrium air for flight velocities up to 55, 600 ft/sec; for equilibrium

nitrogen agreement between theory and experiment is excellent up to flight
velocities of 50, 000 ft/sec,
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