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1.0 INTRODUCTION

Inherent  in the planning and evaluation ot’ Navy energy policies and objectives is the
need for an acc u ra t e , Navy-wide system to collect , veri t’y. and display energy usage data.
The N a v y  F ier ~..v Usage Profile and Analysis System was designed for this purpose .
I )evelop m ent of the ini t ia l  (FY 1973-74 ) data base (‘or the system required some
ex t rapo lation.  which is discussed in this appendix.

2.0 METHODOLOGY OF DEVELOPMENT

[lie ove ra l l approach to ident i f y ing the pat terns of energy usage in the U.S. Navy
has been to gather  energy usage and activity level data for Navy ships , aircraft , and shore
facili t ies:  sort th ese data by appropriate consumer function , type. and energy form : and
su m the data through appropriate subtotals to obtain a final overall Navy total. Because
of input  constraints , sonic data we re estimated to provide a m ore complete Navy-wide
pres entat ion .  but these estimates represent less than  2 p ercent of the total. Figure A-I is
an example of how the energy profile system can be used to analyze each consumer
plat form.

Ship energy usage data gaps were encountered where individual  ships occasionally
failed to sub mit a month ly  report. Such gaps we re br idged , where app ropriate , by
deriving the average month ly  fuel consumption and steaming hours rate for the months
repo r ted a n d app lying this average over 12 months. The number  of reports involved in
this process was less tha n 2 percent of the reports filed.

Fuel consumption by Mi l i t a ry  Sealift Command (MSC ) operated ships was obtained
from MSC headquarters for FY 1973-74 and l’rom the I)EI S-l ( I)efense Energ y Informa-
tio n System) reports t’or FY 1975-76 . Althoug h total fuel usage h~ dry cargo ships in FY
I 973 was specified by MSC headquarters , d is t r ibut io n by fuel t Y pe  was not available.
This was estimated from FY 1q74 data to be 6 1 percent. Nav y special fuel oil (NSFO ) :
20 perce nt . No. 6: 17 perce nt , diesel: a n d pe rce n t . Navy distillate (ND ) .

Fuel consumption by ships chartered by MSC was obtained from FY I974-7~ fuel
terminal  report files of the I)et ’ense Fuel Supply (‘enter  ( DFSC) . These data were a
compilation of the amounts  of fuel issued to commercial ships and billed to M SC’. The
compilat io n was limited to the fuel terminals  at Suhic Bay, Yokoska . Guam. Pearl
Harbor . Rodman.  and Rota . on the advice of MSC headquarters. Sin ce detailed data were
not available f ’or FY I 973. fu el consumption for that  period w~s estimated , based on FY
1974 reports and MS(’ gu ida n ce , to be 1.5 million barrels.

Aircraf t  energy usage covers the total usage by all Nav y and Marine Corps aircraft .
kn er g~ usage was calculated from total  flying hours and aircrat ’t type fuel cons un iptio mi

A-I
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• 
IJ I  Cs . Fl~ mug hours were sorted by function amid aircraft type and the appropriate hourly
fuel consu mption rate was applied. The consumption so calculated was summed through
ai r cra f t t~ pcs and t umi c t io ns  to an overall aircrat ’t total.

Shore a c i t i t i e s  u t i l i ty  energy usage was compiled by the Naval Facilities Engineering
(‘om i imarid i \A V F A C  headquarters. FY 1973-74 usage was compiled froni the Reduced
h ue r g~ (‘om isu mpt ion Report , and FY 1975-76 usage was compiled from DEIS- Il reports.
F lue data ~ e re sorted by major claimant  and energy type , amid were summed to determine

overall fa c i l i t ies  u t i l i t y  energ y usage. The results presented for FY 1 973, FY 1975 , and
FY l Q 7 u  arc worldwide totals. FY 1974 data , however , were collected only for the 50
sta tes . ()~erseas u t i l i t y  cner g~ usage for FY .1 974 was obtained from an earlier study of
faci I it ~ eri er g~ usage done by I)avid W. Taylor Naval Ship Research and Development
(‘enter (DTN SRI) C) .  These data were added by energy form to the NAVFAC results to
give worldwi de totals. Sufficient  detail was not available to divide t i e  overseas usage by
major cla imant .

En ergy used b~ shore insta l la t ion ground support equipment was not accumulated
by NAVFA C . Ground support data available t’roni an earlier DTNSRDC study , however ,
were not considered reliable. Fl 1973 baseline data were taken from an analysis o the
DEIS-l reports. The Fl 1974 usage was estimated by scaling up t h e  DTNSRDC FY 1 974
data by the ratio of ’ OP-4 13’s Fl 1973 data to DTNSRDC ’s FY 1973 data. Ground
support energy usage in FY 1975-76 was taken from the DEIS-l reports.

Navy energy costs were calculated in several ways. Ship and aircraft fuel costs were
de rived ~~ m ult ip lying com p u ted f uel u sage by the average costs ot’ each tuel  for the
fiscal year. Although . in rea l i t y ,  usage rates vary , the usage rat e was assum ed to be
constant throughout the year for ease of calculation. It  was believed there would be no
significant  error introduced by this method , Shore energy costs (‘or FY 1975 and FY
1976 were provided by NAVFAC. Shore costs (‘or FY 1973 and FY 1974 were calculated
f rom average costs per energ y t ype  and the amount  of each energ y type used as supplied
by NAVFAC.

3.0 E N E R G Y  CON VE R SION FACTO RS AND AV ER AGE EN ER GY COSTS

Table A-I shows the conve i sion factors used in the energy profi le  system. Because
the heat ing or thermal  value of a fuel is related to its  API gravity,  an average value for
each type was used. Table A-2 shows the average cost to the Navy of each energy t’orm
for FY 1973-76 , and estimated energy costs for FY 1977.

4.0 ENERGY UTILIZATION COMPARISO N, FY 1973-FY 1976 V

As shown in Figure A-2. the Navy reduced total energy consumption 20. ! percent in
Fl 1974. 21 .7  percent in FY 1975 . and 25.8 perce nt in Fl 1976 . as compared with the

A-3
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Table A-i . ENERGY CONVERSION FACTORS

Quantity Btu 8 perEnergy Form Unit Quantit y Unit

Automotive gasoline bbi b 5.255106
Aviation gasoline bbl 5.25x 106
Jet fuel , JP.4 bbl 5.34x1 06
Jet fuel , JP.5 bbl 5 67x 106
Kerosene bbl 5.67x 106
Diesel fuel bbl 5.83x 106
Distillate fuel oil , No. 2 bbl 5.83x 106

Navy distillate fuel oil (ND) bbl 5.95x 106
Navy special fuel o il (NSFO) bbl 6.225106
Residual fuel oil , Bunker C bbl 6.29x106

Propane gal 95,500
Natural gas SCFC 1 .031 -
Coal . bituminous short ton 24.585106

Steam lb 1.000
Electricity d kwh 11,600
Barrel of oil equivalent (B OEIe bbl 5.8x106

aBrit ish thermal unit (Btu ).
b1 barrel (bb l) 42 U.S. gallons.
CStandard cubic foot (SCF).
d FEA value—inc ludes energy expended in the production

and transmission of 1 kilowatt hour ,

~i million BOE io 6 BOE.

Table A-2. AVERAGE NAVY ENERGY COSTS

Energy Type FY 1973 FY 1974 FY 1975 FY 1976 FY 1977a

Petroleum fuels (dollars per barre l)
AVGAS 7.350 12.190 17.387 19.257 19.194 

V

MOGAS 6,160 9.520 15.358 17.199 13.2,72
JP.4 5.103 9.307 15.400 16.611 18.186
JP,5 5.173 9.409 14,700 16.023 16.170
DFM 4.900 9.037 14.350 15.309 16170
ND 4.252 9116 14.659 15.309 16.170
NSFO 3.078 7.672 13.759 14.164 13.146
Shore heating oil 4.470 8.700 12.880 13.340 14.442
Average petroleum1’ 4.458 9.054 14.394 15.959 —

Electricity (cents per kilowatt hour) 1.253 1.844 2.436 2.568 2.847 
V

Natural gas (dollars per million Btu ) 0.610 0.720 0.930 1.230 1.870 V

Propane (dollars per million Btu ) — — 3.280 4.060 4.260
Coal (dollars per ton) 21.320 26.460 38.960 35.040 31.100
Purch e heat (estimated dollars per

million Btu ) 1.177 2.148 2.880 3.010 4.620
aE~ imated
bAverag e computed on basis of BOEs used of each fuel type.

A-4

V . —-  ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V



H

~~~~~~~~~~~~ VV V~~ V ViV~~~~~~~~~~~~~~~~~~~
_

D II JRI I I T V ~~~~VI~~V~~~~~~~~i ~~~~~~~~~~~ V

V V . . 
~~~~~~~~

P 
V 

H V

‘V ~~~ ,

L_.~~~ _ 1 V ~~~~~~~~~~ V V~ V V~~_~~~~ V J _ V~~~~~~~~V L~~~~~~~~~~~~~~~~ 

‘ V

V - 

I

A-S

-~~~~~~~~~~ V V V~~~~~~~~~~~~~~~~~~ — --  —~~~~~~~~~ ~~~~~~~~~~~~~ V V VV



base limi e year . FY 1973. The greatest reduction was achieved by ships . whic h used 44.6
percent less energy in FY 1976 than imi FY 1973. This reduction in energy usage was
achieved in part by a reduction of total steaming ho imrs. Naval aviation uni ts  achieved a
14.5 percent reduction in FY 1976 . as compared with Fl 1973. Flight hours in the same
period , howev er , were reduced signil ’icant ly. Naval shore l’aci l it ies red u ced t heir energy
usage by 12.9 percent in FY 1976 fro m FY 1973 levels. There was no attempt to
measure activity levels for shore facilities as t h ere was (‘or ships and aircraft .

In spite of the reductions in energy consumption , the cost of energy increased by
141.1 percent to S 1.206 billion between FY 1973 and Fl 1976 (Fi gure A-3). This cost
is nearly evenly distributed among ship, air , and shore activities: 30. 2 percent , 34.2
perce n t , and 35.6 percent , respectively.

Petroleum is the pri m ary energy form used within the Navy, followed by electricity.
n atura l  gas , amid coal. Im i Fl 1976, the Navy used 350. 1 x 10’ 2 Btu of petroleum , which V

was 73. percent of the total energ y consumed by the Navy (Figure A-4). The various
forms of ’ petroleum energy usage and quanti t ies used are shown in Fi gure A-S and the
correspond ing costs in Figure A-6.

Detailed data on ship energ y usage , ship petroleum energy usage , and ship steaming
hours through Fl 1976 are provided in Figures A-7 throug h A-9. Warships account for
59.0 percent of the total energ y used in Fl 1976. Diesel fuel mn arine (DFM ) was the
primnary petroleu m energy used in Fl 1976, totaling 11 .7 million barrels or 49.0 percent
of ’ the total. This is a significam it change in the composition of petroleum usage from FY
1973 when DFM accounted for only 5.2 percent of the total and reflects the trend away
from NSFO in an eff ’ort to reduce the number of fuel types. The percentage of ship
underway time decreased 32.6 percent from Fl 1973 and FY 1976.

Figures A-JO throug h A-I 2 provide detailed aircra l ’t energy usage data similar to the
shi p data. The amoun t of ’ petroleum used by aircraf ’t decrease d by 14.5 percent between
FY 1973-76 (Figure A - I l ) .  which is close to the percem itage change in flight hours

V between Fl 1973-76 (Figure A- 12).

Figure A- 13 shows shore energy use by energy form. As activity for ships and
a i rcra ft decreased , the shore facilities had to assume an extra burden of support. The lack
of some method of ’ quantitatively measuring shore activity makes it impossible to
determine how much shore conservation efforts were offset by that  imicreased activity. All
that cami be determined is a net savings.
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1.0 (NT~4ODUCTION

This appendix describes N~ivy energy R&D projects , progre ss. am i d funding in six
sections:

• Energy conservation
• Synthet ic  fuels
• Energy self-sufficiency
• Energy-related support
• Energy management and analytical support
• Funding.

E ach of ’ the f ’irst I’our sections discussed above is fur ther  subdivided into research .
deve l op men t , test , a nd evaluation RDT& E ) categories amid shows the responsible N a vy
mii anagement units. Line drawings , similar to Figure B- I . will be used throug ho ut this
appendix to show the area of work under discussion at the time.

The Department of the Navy RDT&E Management Guide , dated I J anuary  1975.
gives the following definitions for RI)T&E categories.

Category 6. ! , Basic Research V V .Inc lu des scienti t ’ic study and exper im n enta t ion  toward
in creasing knowledge and understanding in the phy sical , engi neering, environmental .
biolog ica l/medical , and behavioral / social sciences fields that  is related to long-term
national security needs ; provides l’undamenta l km iowledge t’or the solution of identified
mili tary problems ; ami d provides part of the base l’or subsequent exploratory and advanced
developments in defense-related technologies and new or improved mn i l i t ary t ’unct iona l
capabilities.

(‘ategory 6.2, Exploratory Development -Includes all efl ’ort toward solving specifi c
military problems , but not major development projects. This type of effort may vary
from t’air ly fundamental  applied research to quite sophisticated hardware studies , pro-
gramniing, and planning eff ’orts. This category of’ uffort is directed toward specific
mni itary proble m areas to develop and evaluate the feasibility and practicability of
possible solutions and their parameters. Program control is normally by a general level of
eft ’ort.

Category 6.3, Advanced Development—Includes all projects that have moved into the
stage of hardware development for experimental or operational test , and is characterized
by line-item projects and the design of hardware items for test or experimentation , as
opposed to items designed and engineered for eventual Service use. Program control is
exercise d on a project basis.

Category 6.4, Engineering Development-includes the development programs being
engineered for Service use , but which have not yet been approved for procurement or

B-I

V ~~~~~~~~~~~ VS V~~~~~~~~~~~ .- - -V  - -V _ -V ~~~~~~~~~~~~~~~~~~~~~~ ~ -V _-V~~~~~~~~~~~ V VV ~~~~~~~~~V



V V ~~-V_~~~~~~~ V ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _

>-
0

_ _ _ _  2:w
> c3

a ~~~LL

~~ 0 0 0

u- u- u-
I— V:~ 

W .  > > >zv) U- 
V

— ~~ LC) LU
U)W 0~~ _ _ _ _

>- _ _ _ _

~~
-

LUa
C,
2
0

-— — 2
_ _ _ _ _ _ _ _ _ _  — 0

w Z Lj,
0. )- 

,, ~~> > > > > > > > >U,
z z z zz z~~~~z z z  CD

—

~~~~~~~ M 1 M I I I I I
I-

th

<I- 5~~ 1~~~~-~ mw o V
—

‘ 0. z>~~ D V

~~~U) 
~~j > > >  >-

—

W
z l i ii  —

— w — < w — < w
w U)

_ _ _  z ~~~~~~ > > > > > > > > >
O Z~~~~ < < < < < < < < <
0 O Z Z Z Z Z Z Z Z Z Z

1 1 1 1 1 1 1 1 1 1 1

B-2

LVV VV V V V V V V~~~V V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ . . V~~~~~~~~~~~ V V~~~~~~~~~~~ V VV V_ _ V _ _ V V~~~~~~~~~~~~~~



operat ion , and is characterized by major line-item projects. Program control is by review
of ’ individual projects.

C ategory 6.5. Management and Aizalytical Support— Encludes research and develop-
mu ent e ffort toward support of installations or operations required for general research
and development use . Included are test ranges , military construction , maintenance sup-
port of laboratories , operations and maintenance of test aircraft and ships , and studies
and analyse s in support of the R&D program.

Catego r y 6. 1 . basic research , and Category 6.2 . exploratory development , are block
progra mmued and administered by the Chief of Naval Research and the Chief of Naval
Material , respectively. The System Commands (SYSCOMs) and laboratories are normally
responsible for p l anning and executing work tinder Category 6.2. The Director of ’ the
Navy Energy R&D Office (MAT-08T3) administers and controls the block funding for
(‘atego ry 6.2 energy conservation work pert ’ormed at the Civil Eng ineering Laboratory
((‘ EL ) .  Advanced development (6 ,3) and engineering development (6.4) programs are
per t’ormed under the direction of the Director , RDT&E (OP-098) . Energy matters in
these catego ries are simpervised by the Chief ’ of Naval Material and his Director , N avy
Energy R&[) Office (MAT-08T3) . who authorize the implementation of ’ energy projects
at the SYSCOM. Emiergy mn am ’magement arid analytical support (6.5) projects are supervised
by MAT-08T3.
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2.0 ENE RGY CONSERVATIO N

2.1 INTRODUCTION

(‘onse rvat ion is the onl y nea r-term possibility to reduce the cost and increase the
availabil i t y of energy sources. Therefore , conservation has received immediate and con-
t in ua l a t te n tio n by the N avy Energ y R&D Ol’l’ice ,

Rigi d energy conservation goals are not possible. Energy can always be saved , for
examp le , by stoppi ng ope ratio n s. I I’ the fleet is anchored and aircraft grounded , h owever ,
thei r ef t’ect ive n ess. pu rchased amid maintained at great cost , is lost. There fore , reducing
emiergy consumption must be accomplished without  reducing the readiness and overall
cost-e ffectiveness of the Navy.

The primary thrust of ’ the Navy R&D effort  in conservation is:

• Developing arid implementing new technologies or operational practices that will
red uce energy consun iptiom i by eli m inating losses now incurred without losing
effectiveness .

• 1)e~elopi ng new propulsion and auxiliary machinery that  has higher basic effi-
ciency e xpectations than the systems miow used.

In keeping with the policy recommendations of the Defense Energy Task Group
( Dl  j V ( ;

) the Navy Energy R&D Office has concentrated on energy conservation aboard
sh ip  and at shore instal lat io n s. The lead DOD agency for aircra ft fuel conservation is the V
Air Force.
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2.2 BASIC RESEARCH (6.1)

2.2.1 Office of Naval Research (ONR )
Energy Conservation

Introduction

ONR Category 6.1 emiergy programs are related to more e fficient ship prop ulsion.
Ou tlines o f these work uni ts  are g iven on the  fol lowing pages. Programs wi th  no reported
progr ess are ,i ’w efforts , Planned milestones are iot listed because of the basic nature of
the research. The work imnits that may have the  most immediate impact on energy
cons u m ption relate to tribo logy. ONR ,  the l n ~ rgv Research and Development Admin-
istration ( l ~RDA ) .  and the American Society of Mechanical Engineers jo in t ly  sponsored a
workshop te identi ty and quan t i t y  the fu t u r e  potential  energy savings to the nation
~‘hievab le by sele ct ivt ’ly accelerating tri b olog v research and d ’ve lopm ent.  IV h e ana l y s i s  of

ti le workshop findings shows tha t  a po t en t i a l  energy Vt~i v l ! 1 g ~, of ( percent  of the t o t a l
U.S. energ y com i sumptio n is possible w i th  the m a j o r i t y  (4 pe rcen t )  of the savi ngs

V achievable in the short term h~ in l p m o v i ’ i g  the tech nol ogv of i n t e rna l  corn husti on eng;  ‘s

m d  continuousl y variable rat io t r ac t ion  ~~~ er t ransmissions , Specif i c program thrusts
i nclude red uc tiom is in p iston-cyl i nder  energ y losses. acceleration of the  funda m enta l  of
i’lumd I m l m u t raction amid the related m at e r i a l s  technology,  evaluat ion o low-viscosi t y
lubricants from the stan dpoin t  of equip m ent survivabi l i  I and deve lop:i i ent  01 high—
te mperature adiabat ic  diese l technology. The N avy ’s Category ~~ . I progra m is the base
fro m whi ch  ma n y ~t these thrus ts  will be made. in part icula r . N avy research in fluid
t ract ion f u n d a m e n t a l s  and surface behavior ( wear particle an aI ~ sk)  is of crucial  im-
portance. V

Fhe series of work un i t s  on nuclear ship propulsion (less reactors ) constitutes an
V effort  to produce closed-cycle magne tohydrodynamic  ( M i l l ) )  generators tha t  coul d

increase power p l a n t  c i t  i c i c l i c i es  whi le  simultaneousl y great ly si mp l i f y ing  propulsion
n iachiner y V
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( ‘omise rv at i on
(‘ategory 6. I

(iN R

Naval Vehicle Design and Construction:
Hi gh-Pressure Liquid Viscosity

P.E. 61153N
Task Area RR 023-01-82
Work Unit: 229-007

Objective

The objective of ’ t his work is to eva l ua t e  a t e c h n i q u e  based on . i tj i  I~ 1 iL ’I~ll iO m i
tech nology to measure the tim ii e am id pressure dcpc! IJL ’n .  ~~~ of I iq ui d i~~L I 5 i t ~~ V I he ~ u rk
is releva nt to the N avy ’s need of i i i ip r ovin ~ the  r e I i a h i l i t ~ 1 nj~.iI i i i . i ch mn ery . in
exp i amm i i ng  the shock s e n s i t i v i t y  of liq uid e \ l~I s i ’  ~~ to pR ’mnat  Urc de ton a t ion , and mn
guiding the symithesis  of ’ high ene rg y —high  den si t ~ I~~~~ ~~ S L I  ~t s r i i i s s i l c  fuc l ’

Technical .4pproaclz

The appfoach is to mu easure t ime t i m m i e  J e p cm i den ce  of t i ie rr nalI ~ drn ~emi d e n sm t ~i l u c t  uat  ions and to re late these quan t i t i e s  i i  c” t .ib I shed eq wi t  ion s t t hc t l ine .  pn ssure
and tempera ture  dependencies of shear  v i sc os it ~

/~ 1 / 9 76/ 77 I ’rogre~s ’

Research ( i n  a 50 percent subs t i tu ted  m ne t l i ~ Is Io x,i ic f l u i d  ) as sli w ii I Lit l i gh t
scat ter ing provides a n c ar iv  ideal method For probing the i scocl , i st  Ic i c l .m \ a t  ion s pcct  rum
of poly fliers: t l i c  i d en t i f i c a t i on  ami d measurement  of t Ii l sL ’ re la sat  ion a l  muodes tha t  .ir c
charac te r i s t i c  of polymer f luids , i.e .. those modes associated w i t h  f l ex ing  t h e  coiling ~t
the molecular  backbone,  can be rather  s t ra ig ht f ’orward ly  accomplishe d w i t h o u t  the  ni ec es -
s i ty  for a ssu m ing some sort of reduction scheme of superposing data taken at d i f f e r e n t
pressures and tempera tures .

13-I 2
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Conservation
Category 6.1

V ONR

V 
Naval Vehi cle Design and Consimuction : Adhesive and
Fatigue Wear Particle Production Rates

P.E. 61153N
Task Area AR 023-01-82
Work Unit: 229-012

Ohj eciim ’e

the  objec t ive  of th i s  research is to determine the rates of production of adhesive
amid f a t i g u e  generated wear particles in lubr icated systems as a l’u nction of’ app l ied load ,
speed, and ma te r i a l .  I b i s  knowledge wi l l  be be nef icia l imi developi ng m ethods t o detect
inc ip ient  t

V
a i l  t ire im i naval  mn ec h a mi ic al  systems.

Jec/inwal . lpproac/z

Wear particle product ion rates will  be determined as a funct i on oh ’ speed , l oad ,
m n at e r i a l . and  tc sL  t ime . (‘h anges in wear par ticle size , shape , and size d i s t r ibu t ion  wil l  also
be r ioted.

J V ~~~ 19 76/ 77  Progre.~s

Simple heati ng pro cedures nave been devise d that  make it possible to dist inguish the
clas s of materials I ro m mm which the pa r t i cu la t es  are gen erated. For example , it is possible ,
h~ ther mal t r ea tment  of the t ia rt iculate s , to ide n t i fy  partic les of low alloy steels , cast
mr o n.  stainless steels. and al loyed s tee ls .  and to dis t inguish  brass parti cles from bron ze
par t ic l es . these  si m ple t echn iques  wi l l  make it poss ible to more accura te ly  P inP oin t  the
site of abnormal  wear in a machine ,
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(‘ons ervati on
(‘at egory 6. 1

ON R

V High-Pressure Viscosity Measuremen t

P.E. 61153N
Task Area RR 023-01-82
Work Unit: 229-015

V (~~jeciim’e

l’ine objective of t h i s  work is to determ ine the  in hl uem i ce of molecular s t ructure  on
the t ime—dependent  viscosity and dens i ty  response of l iq uids  and o ther  iseoc last i c
materials .  This data is needed in t h e  desi gn amid  development of rolling elem u ent  hearing
am i d gears I’or hig h load : ~ speed :t p p l icat io ns  im i eqUi ~)men t  such as gas turb ines  and
hel icopter  transmi ssiomis .

!eehnwal ,.lppr oa ( ’/I

The appro ach wil l  he to measure densi t ies  and viscos i t i es  of ’ the subject l u b r i c a n t s  as
V a f u nct i o n  ui t im e at pressures up to 500.000 psi usim ig the  m icro h igh — press t tre optical

v i scon n eter  and to corre la te  these prop er t ies  w i th  s imi la r  work at (‘atho l ic  LIn ive r s i t ~

I”Y / 97~/ 77 Progre ss

The resul ts  to da te  show t h a t  I ) f l u i d  cami support  a certain shear stre ss rio m a t t e r
how fast it is sh eared am i d t h i s  stress cannot  t)e exceeded: ( 2 )  vi s cos i ty  is not a f ’u i iet ion
of pressure a f t e r  a c r i t i ca l  m s c o s m t y  is m ’eac lu.d : ( 3 )  t h is c r i t i ca l  v i scos i ty  is a func t i o n  of
t i m e  t h a t  li quid is nu der t i m e  pressure ,

13- 14
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Conservation
Category 6.1

ONR

Mechanism of Heat Generation in Elastohydrodynam ic Contacts

P.E. 61153N
Task Are a RR 023-01-82
Work Unit: 229.018

Objective

The objective of this research is to determine the magnitu de of the temperature rise
V accompanying the conipression of lubricants in bearing and concen trated contacts, This

data t .; necessary to deve lop machine design methodology necessary to specify lubricants
and operating envelopes of high-pert’ormance machinery systems. V

Technical .‘lppr oach

In the second year , the pressure arm G teniperature experiment will be conducted with
seve ral lubrica n ts for a wide range of conditions. Theoretical analyses will include an
evaluation of ’ the eff ’ect of inlet zone amid compression heating temperatures. This V
information w ill be used to assess the irreve rsib il it ies ot’ the compressional and inlet V

h ea t ing process as the speed of ’ compress iomi is varied. The result of thi s overall p roject
will  result in a greatly enhanced state-of-the-art f ’or understanding elastoh y drodynamic
( I H D )  temperature  and the ramificat ion of ’ these temp eratures in the EHD process.

F Y 1976/ 77 Progress

A special transducer has been deve~oped so that pressure and temperature measure-
merits can be made (essentially) simultaneously. With this te chnique , it is possib le t o
locate the comitact zomie temperatures relative to pressure to evaluate the relationship
between heat generation amid pressure. Temperature pressure data obtained using a
synthetic mineral oil lubricant has been obtained f’or rolling and rolling-sliding contact in
a specia l disk apparatus. Temperature increases of 100 C t o 20° C have been detected.
‘Fraction amialyses indicate , in sonic instances , that  this level ol’ temperature increase can
exp lain t h e  nonlineari ty seen in traction-slip curves.

L V V~~~~~V~~~~~~~~~~~~~~~~~
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Conservation
Category 6.1

ONR

Material Support Technology:
Wear Reduction in Sliding Systems

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097-396

Objective

The objective of this  research is to discover the mn echan ism by which a complex
V met al eha lcogenide (arsenic thi oa rmti m onate )  provides a 300 to 400 percem it improvement

in wear resistance when compared to molybdenum ni di sult ’ide. Mo lybdem ’mum disu itide is the
solid lub ricant used in m ost naval solid lubricam it s .

Technical Approach

Var iables , such as the chemistry amid surt ’ace f ’imi ish of hard and sot’t mna teria l s , sliding
velocit y . norm it al load, a mid lub ricamit , will be investigated. Hard materials will be sphericah

V 
SO Ft mile mubers will  be flat .

FY 1976/77 Progress

Umider V .er tain con ditions , carbon tetr ueh loride is t’ound to he a negative boundary
lub ricant ( it  g ives a higher coe f f i c i en t  of fr ict ion tha n that of ’ dry surfaces in air ) . while
und er  other condit ions . it lowe rs f ’rictio n i and has a beneficial e ffect. Both of these
situatio ns have bceii illustrated for heavily loaded sl iding surl’aees where the subsurface is
undergoing gross plastic flow amid an explanation has been presented which appears to be
consistent wi th  all experi m emi tal  f’acts. (‘arbomi tetrach lori de is f ’ound to be more reactive
chemically when the sliding surt ’aces are heavily strained or galled under hig h normal and
shear stresses and containing microeracks , a situation that occurs when cuttin g at low
speed.

B -l 6
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Conservation
Category 6.1

ONR

Material Support Technology : High- Pressure Liquid
Properties Relevant to Lubricants and Explosives

P.E. 61153
Task Area RR 024-03-02
Work Unit: 007-397

Ohje rr ii ’e

~\ theoret i cal  understa ndin g is soug ht of ’ the ti me-dependent changes in properties of
l iqu id s  subj ected to high pressures. Of concern are the non l im n ear property changes during
n u m i e q m n i l i b r i u m u c omidi t io mi s.  Such phem i om ii em na are applicable to the behavior of lubricants
under  condi t ions  of hig h loading and to the sen sit ivi ty of energetic m ate ri a l s.

I e( ’hn lea! . lppr oa eh

h i d  p r op er m~ ch anges are exper imenta l ly  imiduc ed by teni p erature changes. Relaxa-
m o m t i m e s  . issociated s~~t h i  various propert y cha n ges . im ic l udim ig speci fic heat . re f ’rac t ive

V im i de x .  and  volume ,  wil l  he determ u imied. A theoretical model will be I’ormulated on the
h,isis of thes e and subsequent experi n ie mits.

f)  f ~i 76/77 I ’rogress

l lte i n f l u e n c e  ( IF m easurable fluid properties on the dynamic shear stress in rapidl y
loa ded mate r i a l s  h a s  been eva lua ted .  The relat ive semisit ivit ie s of the shea r st ress to
Jm. in gc s  in m I t e  Fluid pru~ er t ies . for ex am in p le . the dist r ib ut iomi of shear relaxation times .
hij ~e h~ ‘ ‘ ‘  est ablis h ed.

13-17
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(‘onserva lion
Category 6. 1

ONR

Frictional Wear Mechanisms: Machinery Wear Technology

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097-398

Objective

The effects of localized heat comid uc tivity.  temper atures. ami d pressures omi wear
mechanisms that  take place between solid materials im i sliding contact are being investi-
gated. The invest igatiomis includ e tine el ’t’ects of ’ thi n li quid surt ’aee l’i lmiis amid surl ’aee

V fe~(ures such as nomi flatness. aspe rif i es . an d patches of conta ct. These in vestigatio n s wi ll
lead to an improved underst aiid imi g of wear mechanisms with  subsequent impr ovemem ’it i n
naval machinery desi gn am id p erformance.

Technical Approach

Analyt ica l  models of ’ wea r mecha n ism s are bei ng developed w hich accou n t f ’or the
pa rameters and surface l’eat ures stated above. Expe rimental data are being acquired ,
including tem u perat  tires , rotat ional  speed. and torque measurements.

FY /976/ 77 Progress

A concept of critical wear rate has heemi developed. (‘om ’mt act s tabili ty has been
related to it .

B- l8
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Conse rvatiom i
Category 6.1

ONR

Self-Generated Electromotive Force in Sliding Systems

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097.399

Objective

The objective is to determine tine interrelationship between nn eta llurgy, chemistry ,
and emiv i rom mni ent that  controls the rate of wear in Navy mechanical equipment. Wear
control is important  in improving the reliability and extending the overhaul life of a wide
variety of N avy lubricatio n and hyd raul ic sy ste ms.

lechnical Approach

The ph enomena of wear-induced electromotive f ’orce ( I I M F )  generation will be
investigated to unravel the r elationship between the rate of wear and chemical processes
occurrim ig between lubr icant  mi io l ecu les or chemically reactive intermediates and the
wearing surfaces. This will be used to improve understanding of chemically induced
su r face fat igue processes an d m ay provide a means to preve n t th eir occ urr en ce.

FY 1976/77 Progress

it has been denionstrated that  EMFs are generated under boumidary lubricated
con dit io n s. U nde r several con d i tio n s, it has been possible to relate tine wear process to
ti ne self-generated EMFs . t Jmi der ot h ers it has not , presumably because other variables.
su ch as l ub r ica n t type . temnperature . and enviro nmnn en ta l  at m osphere , in addition to wear.
contro l the magnitude and polarity of ’ t he sei f—gem i er ated E N ’lFs.

d
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Conservation
Category 6.1

ONR

Naval Vehicle Design and Constructio n: Tribology Planning V

Study Detailing Technical Approaches Toward the Goal of
Energy Conservation V

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097-416

Objective

The objective is to develop a research plan aimed at accelerating the development of
t ribo logy . Trihology is a science amid technology t h nat . w h e n deve l oped and imple nn en ted .
will simultaneousl y conserv e energy ami d reduce maim it enan ce c V s t s  of ’ civilian and military
m necha n ica l eq u i pnient.

Technical Approach

The approach is to assess the state-o f-the-art in tine f ’ields of ’ fluid film traction ,
process fluid lubricatiomi , an d f’rict ion and wear redu ction in reci procating machinery ;
identif ’y research requir emn ients~ deteniiine the status of research umiderway : and identify V

research pro~ ’am deficiencies. V

FY 1976/77 Progress

The tribology workshop was held 7-9 February 1977, Workshop recommendations V

are being prepared.

B-20
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(‘0 mn serva l iOn
Category 6. 1 V

ON R

Nuclear Ship Propulsion (less reactors )
Liquid Metal Magnetohydrodynamic (M HD) Power V
Generation (U. of the Negev)

P.E. 61153N V

Task Area RR 024-01-01
Work Unit: 099-407

()bje clive

V 1~h ne obj ec t ive  of this  s tudy is to expe r imemi ta l ly  exarnim ie turbulence  in liq u id m eta l V

M I I I )  geml er :i t ors m i  s t r o m ig  magne t ic  f ’iekhs to de te r n n im i e  t ine c a p a b i l i t y  of ’ the liq u id m in eta l
M i l l )  ge mne r a t i o m n to mi i eet t ine  Nas v ’s f u ture  pow er needs .

icc/s meal Approach

~\ test f ’a c i l i t v  consis t im ig oh a mercury  c i r cu la t ing  loop w i t h  an a t imut ina l  magnet ic
f ’ield in t i n e  test sect i omi  has b ee m n constructed ,  [lie main mli easur in g appara tus  is a lnot wire

fi l m in ) a n e n n o m m n e t e r  amid t h e rn no c o up l e  s\ V s t em li  fo r  nea t  t r a n s f e r  mn easuren i em its .  Tine test
sect i omi is specificall y designed to im i ves t i gate the  m i a t t i re  01 the  t r a m i s i t iomi  f rom Ia mni im i ar  V

f ’iow to turbulent  flow in \l i l l )  generators .

I ”Y 19 76/ 77 Progr exc

Vfest 1001) c o m n s t r t m e t i o t m  am i d t ine  p re l im n n i nary  tests the apparatus have been corn— V

p lete d .  i) et ail ed mu e :m sure mn e i i t s  of t ine  im ’mt eg r al h ydrau l ic  amid electric characteristics of the
~,Vl I l l )  cham in el  are ~,

V ( ) ~ plete amid he ing anal  /C d

Planned V~Iilesgone,s’ (( ‘ omplelion I)aies)

\I aV I ~~~ (‘o m m np le te  ant i  ual report .

1
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Commse r vat ion
(‘ategory 6.1

ONR

Heat Transfer Problems in Advanced Gas Turbines

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097-383

Objective

The objective of ’ t his effort is to achieve the capabilit y to predict t h e  fluid flow and
m eat tr a nsf ’er t hat a f l’ect gas turb ine performance. Particu lar at te n t iom i is giv emi to such
m eat t ranst ’er processes as impimige n iiem it and f ’il m coo him ig.

Technical Approach

Both theoret ica l  and exper imenta l  imi ves t igat io m is  in heat transfe r and fluid dynamics

are com iduct ed with a t ten t iom i  focused omi various methods of cooling such as imnpinge-

ment . f ’i lmn tran sp irat ion . am i d co nvectio m i .

FY 19 76/ 77 Progress

E xp er im i i emita i  studies of ’ t u t u  cooling have progressed 10 inc lude mult iple  rows ot’ V

holes. Flow vi sual iza t ion studies continued wi th  varyim. g cavity geometry. The laser-
dopp ler-ve loci mni eter im istrt in i em l tat i oml was itn iproved amid used to measure turbulence.

Planned Milestones ((‘ompletion I) ates)

October 1977 Complete annual  report .
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Conservation
Category 6.1

ONR

Advanced Topping Cycles
Convect ive Heat Transfer for Ship Propulsion System s

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097-395

Objective

This study is to research th ermodymiarnies and hl uid dynaniics  concerning convective
heat transf ’er in gases, app rop r iate to tine cl osed Br a y i , ; m~ cycle amid applicable to marine
propulsion and power systems.

Technical Approach

Ex per im nen ts a re ca rr ied out to determ in e tine e f f e c t s  of h eating rates an d m i x t ur e
composition and ot iner  properties omi convective heat  t rans fer  f ’or low Prandt l  number
gases. such as mixtures of h~ hium and xenon , app licable  to the closed Brayton thermiio-
dy namic cycle. Data acquired will be used to extend and rel’ine theories amid am ialyt ic
capabil i ties.

FY /976 / 77 Progress

Am ’ialy t ic  calculations were performed and compare d to available exper imental  values
of ’ thermal  conduct ivi t ies  amid viscositie s f ’or hel iu m , argon . xenon , amid the i r  bim i ary
nnixt u res.  Values predicted by tine Lennard - Jom ies model ramiged 5 percem it to 1 2 percent
lower thami tine exper in iemital values. Several analyti cal  techniques are beim ig studied wit h
respect to their  accuracy imi predictimig t ine comivective h eat t ransf ’er properties of low
P ram id t l  number  binary gas mixtures  nu der simple tiow conditions. Expe r ime m ital  heat
tra n sfe r and pressure drop test eq u ip men t is bei ng checked out an d data reduction codes V

a re being developed.

Plaiined Milestones ((‘ompletion 1)ates)

M ay 1977 - (‘om niplete anmiua l report.
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Conserv ation
Category 6.1

ONR

Improved Efticiency Conventiona l Powe r Plants :
Ceramics for High -Temperature Heat Exchangers

P.E. 61153N
Task Area RR 024-03-02
Work Unit: 097-401

Objective

The objective is to investigate the properties of ’ cera m ics to determine their  suit-

abi l i ty t’or app lications to high-temperature heat exch amiger s for shipboard propulsion
syst ems. Cr ack growth rate imi the 1 6000 F to 2400° F temperature range will be studied.

Tee/,,:ical Approach

Experi m ents oti the crack growth rate of ’ ceramn ics , inc lud imig silicon carbide, are

being conduct~ d tinder stat ic  and dynamic loading conditions using methods that include

double torsion.

FY /976/77 Progress

Slow crack growth rate data are being experinienta l ly obtained t’or siliconized
silicon-carbide (Super NT) .

Planned Milestones (Completion Dates)

March 1977 (‘oruplete ani m al report.  V

1977 V Comi’ip lete studies of ’ Super KT. Initiate studies of sintered SiC.
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(‘omm se rva lion
( ‘at ego r v ~~h

ONR

Liquid Metal MHD Power Generation (Argonne)

P.E. 61153N
Task Area R H 024-01-01
Work Unit: 099-404

Time object ive  is to e x p e r i m e n t a h h y  and ana ly t i ca l l y  exam in im n e  t ine behav ior  of
two—phase  NI I I I )  generators to be used for propulsio n .

lee/m ica! ~-lpproaels

V V
~~ FI expe r imen ta l  sodium po t a ssm t mm mii t roge m n loop is being operated to de termine  the

e f f e c t  of s e l u c t t  amid void b rac t iom i  on gemnera tor  perf ’orm amiee.  ‘fin e value of ’ surl ’ac ta mn t s
for m ix t u r e  com it ro l  wi l l  he de te rmined  amid a m n a l y t i e a l  m od el im i g improved.

FY 19 7O/ 77 Pr ogress

Slip iosse’~ h ave bee n shown to he sm al l  as mi i i x tu re  ve l oc i ty  is increased. Sonic
su r f a c t ~, m n t s  I hu t  \ h l o w  prom ise ii:~vc been idcuti fied

Plw:,,ed V t! ile,s’tol:es ( (‘ o inp/ e i i o n  I) aws)

Septe m ber ~~~7 7 ( o mp i e t e  am ’t n ua l  report .
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(‘ons ervat ion V

Category 6 . 1
UN R

MHD Flow Investigation

P.E. 61153N
Task Area RR 024-01-01
Work Unit: 099-412

Ohj eeilm’e

The ohjecti~ e is to ~m ial ~ ie two—pha s e I . a r t n i a n m n  f ’lo~ s a’. appl ied  t o  t h ie  I :arada ~,
M i l l )  generator  to pro s ide m m n f ’o r m a t i o m n  on t i m e  f V

e a s i h i l i t y  and p r a c t i c a b i l i t y  of ’ t s~ o—p ita se
Mill ) for nava l  propuls io n .

iee/ iineal ‘lpproae/i

[lie approac h is to com n d i mc t  an a l ~ h eal stud it ’s ~f o mie— d imem i s iom n a l  I l a r t m n i a m n n  flow iii
recta n gul ar chann els  of t i ~ ite aspect r a tm o  has im ig t ss o im mo lated wa ils and Its o t h in  wails
of f in i t e  co mi duc t  iv m t v represent ing  elect rode ’~. t ts o— d mmn e ns i ona l  Har t  man n  flow im n
rec tangular  cha m nm m e i s  of f V i m l m t e  asp ect  m a t  o ha s m u g t ss o i n s u l a h i m n ~ ss a l l ’ .  and two t h m i n  t s V J I l s
of i V

im i i t e  comi duc t  I t  i t  represe mn t  m u g  e lectro des.  .i mid compressib le omie ~Ji mi i em i s io tn a l  i sother m al
Mi l l )  flow w i t h  /ero sl ip  between i t s  l iqu id  ami d ga~ e om p om ie ml t s .

1’ Y / 97 6/ 771 ’rogres.s ’

Am ia l v s i s  has determ ’nmm i e d tha t  e o mnduct  is t v  gradients can produ ce imitl ected ve loc i t y
profiles and t h a t . f’or larger load f ac to r s , t ine shunt  current  km the  H a r t m n i a m n m i  boundary
lay ers  heco mine con siderable.

V Planned ,~lilesto,,es ((‘oinpleiio,m Dates)

January  1978 (‘omn iple t e  an nual  report .

13-26

-4



V_ _~~~~~~~~~~~~~~~~~~~~ V~~~~~~~~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ V V V~~~~~~~

E N E R G Y  CON SE RVA T IO N
BASIC RESEARCH (6.1)
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2.2.2 Naval Research Laboratory (NRL)
Energy Conservation

V Introduction

The N R L  basic research en ergy program m i s re la t ing  to conservation are concer n ed w i t h
m uore e fficient ship propulsion and combining cinennic a l dash power and nuclear .ruise
power syste mn is. line work un i t s  all have m ni u l t i p l e  appli cat ions.  Most of tine programs are
we ll establish ed cf ’forts and all hnave carefu l ly  planned milestones.

11-29

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~



(‘un se rvati om i
(‘ame g ory 6.1

NRL

Research on Properties of Materials at Uft ra’Low
Temperatures for Use with Turbine Driven Super-
conducting Generato r Motor Propulsion Systems

P.E. 61153N
Task A rea RR 011-02-42
Work Unit : P05—02. 101

()hleetire

V
lV l i t . object  is e is to d e t e r m i n e  t ine  basic umi t e r a c i  ion ’.  u n  solids I lui t com it ro l  t ine

s’Iect n e a l  .m mmd m a g i te tm i ’ p rop er t ie s  ( V~f t i n e  solid s , in particular I hose i n t e r a c t i o n s  respo mnsible

fo r  superc om n du c t  i v i t  . V F h te ph~ sic , ml  am i d c l neim n ica l  par am n m et e rs  t f i a t  opt  imni , . e superc oul —

duct  i v i t  \ . m e  soueh t

ieeh,iu ’a! V Vt ~ ,p r ( )ae / :

S a m t l p l L ’—’ of pot~’ m n t i a h l y  m m n i p o r t a m n t  ah l o ~ are h eim i g s tudied.  Ph~ s ic a l  p roper t i e s  sue it  as

m I 1 , t e i l L ’ t  it ’ mm to m ni em i t  . m u a g m i e t i c  s u s c e p t m h i h m t ~ . am i d  re sis t  is i t ~ are being ~f e t e r m i m n e d  as f u T l L V V

t m o m m s  of m e m n n p e r a t u r e . pressur e . and nn~i g m n e t m c  field m n t e n s i t y .

V J:’~ 
V / 9 7n / 7 7  Progress

Su perco n dm .ic t im i g  ss ire ’.  c o m i t a i m i i m i g  30 f i l a m n t e m n t s  of \‘3 Ga. f a b m i c a t e s h  um nd e r  N RL

h ’ r o h l e i m  ~4M0 I —43.  wer e m i ’.easured mi m agnet  ic t r ui n 6 to 1 3 te s l a  and at t empera tu res

f
V r o m m m 4 ,2 to 1 2 K .  these v . i m s.s are ‘~ cry p r o m m u m s i m i g  f o r  use in e lect r ical  pOt~’er g emm er ~it iom i

amid V u I I ~~er’.R > m 1  ~\ e t i t r o m i  i r r a d i a t i o m i  stud ies  of \ ‘3 ( p a bu lk  s a mn i pl e s  and of subse quent
a nnea l im i g  e f f e c t s  are in pr ogr ess . I ig l i t  test superc om i duct  u mng compounds  of the  Ti 3 P

cr5 st . ml st r t i c t u r e  have been tli scovt ,r s~d. Pre ssu re e f f e c t  studies on V 3 Ga indica te  a u mm n iq u e

change iii t i ne  so perc ond u i c t  ing pr oper t  i . ’. oh t i t u s  compound at mnn odest  pressures ( hess t l i am m
10 k h f

I ’lanned Milestones ( (o i np lelion l) a ies)

\1 . i m L i i  197~ 
( o mnipl e te  i n t e r t i u i  report  omi \V ’~~ (~~~ \s m F e s ~

I u u i e  I 97 7 ( ‘o n n p h e t e  i m n i t i a l  p h ase ~~~
f

V r a d i a l io un  damage amid ami mi e a l i ng  s t t u ,h o n bulk

V 3 ( , ,m .
J u t \  I 977 ( ‘o m p h e t e  pressure et ’f ’ect st t i d y  arm \u (  a 2 V

S pIe nnb er I 977 (‘ 0111 p le te  mm n . m or s~ mi t  i is ’sms eff ’ort s omi Nb 3 ( e
f c t o hs ’i I 977 (‘o m n p i e t e  pr t ’ssui’ e work at  l i e l t e m p e r a f u i m e s  on V V \ t m l n 2 . V’\ t I A l2

97~~~ ( o m i t i m i u e  r ad ia t ion  da m n iag e and s r V m l t l i t .\ ts  s t o r k .  I ’ v : i l t i a t e  co mn im erc i a l  V 3 (

s t i  re’. ( o u i t m n u e  pressure ef ’f ’ect st udies .
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Conservation
Category 6.1

NRL

Improved Eff iciency Conventional Power Plants:
Diesel and Steam Surface Studies for Energy
Converters

P.E. 61153N
Task Area RR 021-03-46
Work Unit: R08-78.1O1

Objective

Energy states just above tine vacuum level and the eft ’ect that they h ave on strongincoming electrons are of specific importance in t h e  collection effici ency for low-energy
electrons in th ermionic emn erg y converter collection systemn s. Time objective of this investi-gation is a study of tim e cause of tinese reflectio ns and how they are influenc ed by t inedeposit ion of ’ adatoms. The r esults will  mnot omily provi de valuable basic int ’ormation
regardimig the  semiconductor band s t ruc ture  at tIn e surf ’ace h u t a lso p rovide in fo rm atio n
regarding tine development  of surfaces t’or the optimized co hl ectio mn of electro n emittersfo r mm ni crowa v e tubes which are more res istant to p oisonim ig by adatonns.

Technical Approach

The approac h will  be to use sim rf ’ace te chniq ues (low-energy electron pr obing scan .Auge r eIectr~ im spectroscopy, low-energ y electro m i defra ct ion , sput te r p rof ’iling, a t te n uatedami d to tal  optical ref l ect ion )  combined w i t h  in-si tu evapor ation and fi lm h ’ahn ica t io n  to
study basic mecinanis mn is , including a tomic  dipoles . surf ’ace s t a t e s , in te r h ’aci al an a l y s i s . and
surt ’ace pote ntial  characteri stics.

FY / 97 6/ 77  Progress

Re cemit resu lts in t h is area have led to the development of ’ a n ew tec hn iq u e t h atut i l i zes low-energy electro ns imneide m it on a surf ’ace and the subsequent  analys is  of f ine
low-energy elect rom i reflection ( L E E R )  pattern tha t  is obtained fronn it .  Good agreement
stas found betwee n the L EER anal ysis of BaO fi lms us imig a k ine ma t i c  approxim at ion andthe results from measured L E E R  latt ic e spacimig. Tine work fum nct i on of tin e surf ’ace was
also separated to measure surt ’ace dipole effects involving th e electron aft ’in i ty  as we ll assimii ul ta m i eo u s ly det ern n in in g time locatio n amid observing the f’actors whic ln influ emi ce the
p ositmo mi of tine conduetiom i ha mnd edge.

Pla,,ned Milestones ((‘otnpletion l)ates)

I 977-78 (‘omplete  s tudy of stmrt ’acc d i po le e f fec ts  a n d bulk se m icon d u cto r eff ect
from LE ER measureme nts  of ’ s toic h io rn et r i e  def ’ects imi a lka h i mn e  eart h oxides .

I ‘t I 978-79 (‘on t i miue studies to develop materials  for  more relia b le low work funct ion
so ri aces ,

13-3 1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V V~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Conservation
Category 6. 1

N R L

Properties and Eng ineering Application of
Thermostructural Materia ls

P.E. 61153N
Task Area AR 022-11-41
Work Unit: M01-14 .1O1

Objective

The objectives are to gain am i u m ider sta u idi mng of tine mech anical beh avior of ’ t hi er m nno—
struct u ral a l loys  wider ii ig in - t emnnper a t t i re  condi t io mn s m’ e l )T eS em it at iV e of ’ service u n  Navy

V 
emiergy syste mnns amid to def imne t ine p r i mnci pl e s  tha t  govern beh avior to serve as guides t’or
bet ter  au nd mnm ore et ’f ’icient u t i h i za t i omi  of ’ ti n e al loy s.  1~iiothe r aim is to develop criteria fo r
prcdic t imng m nnetal  pe r f o r m n l an c c . wh i ic i n  would con t r ib u te  toward greater re l i abi l i ty  of
conip oneunt s  u n  service .

lee/utica! .lpproael:

V 1~iie approach is to inves t ig ate  t ine processes t h a t  lead to fai lure , such as crack
p rop ag at i on . crack i m n i t i a t i o n .  and creep. using current  amid advanced nna te r iahs  (Ti a l loys .
s t a im il e ss  steels . superalloys . and ref rac tory  alloys) . l ’lne loadm u g modes im nc lude s ta t ic .
cy clic.  t he rmn a l  cy cl ing,  am i d eomb imiat i on s  of these . l im e role of envirom im n i em it  and t Ine
. i pp i i cah i i i t y  of f r a c ture  mn nech a in m cs  are assesse th ,

!~Y !9 7ô/ 77  Pr ogress

It  was sh own t h a t  a L.reep fa t ig l i e  in te r ac t io m i  occur s imi lm l c d ) m i e l  718 . winich  enh ances
crack propagat io m i.  For th i s  a l lo y .  the l inear s umn n mn nat io m i  damage rule pre d ict ion was tOtmndi
to be umncom i se r v a t i \ e  b r  f io ld—timi n e  f ’a t i gue. It  was dem om is t r a te d  t h at . u n  sonic al loy s .
crack growt ln  occurs as easily under  s ta t ic  load as wider cycl ic  load of ’ tine sami ne peak
sa l ue ,  A detailed t h e o r e t i c a l  mnnode l f ’or creep crack growth  was developed based omi tine
pr e sum pt iom n t h a t  crack gro wth occurs by tine d i t ’l’usiomn of va cam icies along grai mi b oum i d—
aries. A dis locat ion  model to predict  thres h old stress im nte n s i ty  f’or f a t i gue  crack growt hn
W a s  also developed. File fatigue crack growth rates of staim i less steel were found to be
u n a f f e c t e d  h~ specimen t hm ick m n e ss  over a wide ra inge.

I’la,used .tlilest ones’ (( ‘o,npletion !)ates )

}
V~~~ 1977 ( ‘h n ar acteri te creep amid fa t igue crack propag at ion iii t ’dim et  700 at 550° (‘ .

St t id y f
Va t igue crack prop ag a tio m n i n a dire ct iom ially solidif ’ied eutect ic  alloy at

I .000 (‘ . (‘onnp l et e  study of sustained load and fatigue crack gro wth in ‘h ’i-b.’\ I -4V
al loy as a func t ion  of t cmm ipera tu r e .

fl 1978 St t i d y  m old—t u ne e f fe c ts  omn f a t igue  crack growthn in supera hlos s in impure
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h ie h ium in  amid vacuu m . Im i ves t iga te  se m ns i t iv i ty  of ’ crack propagation to microstructure im i
mnicke i-ba se a l lo y s , S tudy  c reep- fa t i gue crack growth in cast nick el-base alloy.

l \  197Q lunve s t i gate h o t  corr osiomn el ’t ’ects omn crack propagation in superai loys. (‘onduct
d i sp ia cemn i en t - r a t e  co m n t roh l e d  tests for amn ahysis  of f rac ture  mnne ch anics parameters.
St i i ii ~’ thermal  cy c l ing  effects on crack propagat ion.

I
I
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Comis ervati on
Category 6,1

N R h

Fundamental Study of Electrode Reactions

P.E. 61’153N
Task Area AR 024-01-45
Work Unit: C05-13.101

Object he

Fin e objective is to produce m m nore po wer fu l  amid e f f i c i e n t  m i n i h i t a r y  ba t ter ies  by fu nd ing
electrode processes t h at ca in e mnhance  pe r fo r m ance and imn crease ii l ’c by ide m nt i t ’yim i g and
r e m nlo vim n g i m n h m i b i t i m n g  processes V1~h le app i i c a t i o m ns  imn c lude prop ul s iomn amid load I eve l imng f ’or
m m more et ’f ’ici em mt fuel u t i l i z a t i on ,

Tech nh ’u! -lpp roae/s

‘h ’hne st t id y  of the e f f e c t  of ’ ch emica l  a m nd  p h i y s m c a l  para mni eters  oun t ine properties of
electrode minater i a ls  is domne by u simng e q u i p m n n e i ’t t such as LS(’A. auger . X — ray.  and nnass
spectroscopy. amid e lectron amid scan h n i mig  e lec t ron  microscopy w i t h  I I )AX amid electro-
c i ne m nn i c a l  t e c h i mn iques  ( such as pert u r b a t i o m n  . iui d  r e i a x a t i o m n  m u i e t l n o d s  ) ‘ I x t em i sm v e  co mi np u ta —
t i o mn al a mia ly s i s  is carried out  in cow umnc t  iom n st i t in  t he  e x p e r i n n e m n t a h  m nne thnods  to opt imil  ize
ba t te ry  com is t rue t io n .

j~} ’ / 9 76/ 77 Progress

V V
~~~ii im n iag e au i a l ~’ier I m as beem m ob ta i mi e d  amid is be ing u set h to d i r ec t  h m m nea s ure  t ine

e’s t e m n t  of re act  ion s at Sar ious dep t  h i s ss I l i u m  poro u s e l ec t rod e s  ( o u p h i u n g  of l in u s  imi s tru—
w ent  w i t h n  a m o m n — l imie  c o m n n p u t e r  is , i i , m ost L’ Ui i i f ’ IL ’t C .  amid s t i l l  , ml ios t  mm ie as u r emmi em i t  of
r e a c t i v i t ~ as a t u m i e t i o m n  oh p a r t m c l e  s i/ t ’ , s . i ape , pom i ’ shape . e tc .

N e u t r o n  di l ’t ’r a c t mom n  . i t i ah ~ sis  is be ing  used t o i i h e u t m f ~ the  L i m e m i m i L il  s t r u c t u r e  of the
e i ect r oc h i emi m ic al lv  a c t i ve  f r a i l  ion I i . i t  si’ t ’ i l l s  to t’ R ‘ .c i i t  u r n a . I r i L ’ t\  ol porous d cc—
I rodes,

Pla,,nt’d Mi!estone.s (( ‘oinpleiion I) ales1

Fl 1977 (‘ om m np l e t e  rep or t  on \ l  S ~i m i t h  \ ‘~ s t O . V tj ds  of os~ an i om ns of s u l f u r  amid
pii osph noru s .

I V I 978 (‘ om i tm m nue sI t idies  i f  k i i i e t u t s  of pOrous L ’ IL ’ , m rodcs a mid  of f l o w — t h r o u g h  el ectr o—
k Ic sy s t e m s .

F\ ’ 197 ~ I)evelop a connpre l n e m i s i s t ’ c o m n p i u l e r  model of a m s.d . p i i  ou t s  elect rode s~ s l e m m i
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Conservation
Category 6.1

NRL

High-Temperature and High-Pressure Chemistry
Related to Improved Thermal Energy Conversion

P.E. 61153N
Task Area RR 02-403-41
Work Unit: C05-26.101

()hject ir ’e

Tine objective is to innprov e the pert ’ormance , re l iabi l i ty ,  amid energy efficiency of
sinipboard boilers , evaporators, amid allied power systems through chemical reduction or
eh i m n m ination of corrosion , sca ling. shud g in ig . and othe r processes that inhibit  heat transfer
amid l imit  performance.

Tee/utica! Approach

[ lie hn ig h n — te mmm pera tu re . hig h —pressure aqueous solution reactiomis that  reduce corro-
sion . scaling , amid sed iments  iii boilers , evaporators . and associated sy stem n n s  are studied
t h roug h spectroscop ic amid electroc hn e inni c al  m m net i nods . stopped-flow aun t! ot h e r  f ’ast k im n et ic
tech m ni que s. Special emphasis is placed omi t h e  mineamis by w h m i c h  water  t rea tment  agents .
dissolved gases, amid organic  am id inorga m nic  c on t am r i in am nts a l f e c t  these reactiomis.

FY / 9 76/ 77 Progress

At the request of o t h e r  Nav y f a c i l i t i e s , F R I ) \ , amid im n d u s t r y ,  t ine k ine t i c s  s tudies  of
reactions hc twee mn water  amid org am n ic aund inorganic ma te r i a l s  at  hig h t ennp eratur e s  and
pressures were extemided  to t h ree m e w  areas , ‘l ine reac t iomns of e t h n y h e m n e d m a n n i m i e t e t r a a c e t m c
acid w i m h  wa te r  a t  very low p11 va lue s  were m nnom iut ored  by Pr ot on mnuc lea r  m ni ag net u c
reso mna mnce spe ct r u scop ~’~ k i m n e t i c  results im ’id ica te  t h at t ine reac t io m is  in acid so lutio mn are V

nnueh faster  t h i a m n  inn basic solut ions , s tar t  at m n iuc i n lower t empera tu res .  amid produce
pr odu cts  t h at m m na y  aid inn r ap id l y  c le am nim i g  su r faces  of i n su l a t i ng  scale or rust . In  add i t ion .
time resul ts  ind ica te  t h at t ine h m v d ro iys i s  reactiomis mnnay he u t i l i zed  in a un ique  nnet h od for
r emov ing  radioact ive  wastes  fromn i nuclear  reactors w i t h out tine loss of ’ In ea vy water .

A m m o t h m e r  mn ew inv est igat ive  area is t ime s tudy  of orga rn ic par t icu la tes  fro m nn iou
e’sc h ian g e  re s im is t h at react  w i t h  water  umnder extrem i ne com i di t io u ns .  Tine soluble reactio mi
products  are being i d e m n t i t ’ied and their  in ote mi t i a l  adverse e f fec t s  on stea mm n — ge ml erat i n ng
p l a m n t s . coo ling s y s t e m m m s , or o the r  syst emnis using d en mirm era l ize d water  are being eva lua t ed ,

L a s t l y ,  in cooperat ion w i t h  tine N R L I ’Ia sm ina Physics h ) ivis io m n , met inods are being
i m m v e s t u g a t e d  to s tudy t h e  ch ne n nis t ry  of ’ orga m n ic ch ie l a t i m ng age mnts  inn solutiomi w h nem i suddenly
e”p o ss ’t l to h m u g in tem m npera ture  f ’or very sh ort dura t ion  a real is t ic  approach to aqueous
s n ) P t J h j f l f l s  si md ~I en l y  ht ’im ng c’sposed to boiler i io f - sp ol s . One device pr ov m ( i t .s the desired
p a r ; u m mm eters by g em nerat imm g Imig im—vo l tage pulses throug h in t e r rup t imig  tine curre mnt inn s o lu t iom i s

‘3-35
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ot s a r y i m m g  u ’r ga m i i c che l a m nt comi c emitr a tions. lii addition to deternninin g tine stability of the
orga u nic m m n a t e r i a l s  in so lutio m i . t h e  results suggest ways to greatly innpro ve the character-
istics of t t i s t , 5 u n  am imi du c t ive  circuit .

Planned Milestones (C’o,np!elioti Dates)

i~m 1978 Test materials f ’or imliprovi ng the energy eft ’icie ncy , performance , and reliability
of Nav y  boile rs, evaporators , an d allied po wer systems in high-temperature and
Inig hn-pres sure em nviro n m n e u it .  Study the kinetics of oxidation -reduction reactions that
occur betw eem i various chelatim ig agents and dissolved oxygen , using NRL -desi gned
test apparatus.

fl 1979 St udy ph notoc hi em in ica h ly imid uced reactions by selectively exciting chelated and
unch ehated species in aqueous solutions. Investigate photochemical reactions as an
e fficient mn ieai n s to remiio ve unwanted organic chelatin g material from water.
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( u m i s s - r v a t i o u n
( V a meg ui r y  6.1

N R L

Transfer and Storage for Thermal Power Systems V 
V

for Use with Combined Chemical Dash Power and
Nuclear Cruise Power Systems

P. E. 61153N
Task Area RR 024-01-45
Work Unit: E01-07.101

(Thje eiim ’e

I h ie o b j e c t i v e  Is to shs’ve lop i i i  e f f i c i e n t , c o st - e f f e c t i v e  closed cycle m i neamis  to comiv ert
h m e r m m i a l  e mn em’ gy to ch ie i i n i ca l  emi erg v amid  hack  to t h e r u n i a l  encr g \  iii ar t eu i s .r gy st o rage—boi l e r  VI a c u h i t  ,

V 

~ b I e r  t r a n s p o r t  V

lee/ i nieal V t  p ,n’oaeIm

V l V h ne approa c l n  is  to an al yie t h ie n re t  s a l l y  eu ie r gv  reco s L~I V \ V , t r a m i s f e r . am id storage V

s’~ s temnis  w i t 1 ~ e m i n p h i a s i s  on ~s ~ t s ’ iU5  i t i s u i l s  l u g  t r u m i s p o r l  of ’ 5.u i e r gy in ch emical  f ’or mmn ,
Reac tors  f o r  t i n e  s’ o u l s c r s I o i i  ot ’ t h n e r m a h  eu i s ’ m g ~ m n n f  s h i e m n t i s , i l  5.n5 .~g\ are de s igned .
ana h y , ed .  am i d  t e s t e d .  I u u c u ~~ sl i ~; , i g s ’ boiler  t , i i i k s  us ing  s ’ L I L ’ ct uc  f u s i o n  s l o r . u g s ’ am i d m e at
p i pe emmer gv t r a n s f e r  he t sv~,cn L V u u u t i p o m i s ~m i t s  n c  , i i so  tls ’ s i g u u c s l  . u n t h  t es l ed .

/V ) / ‘) 7 ( i  77 / ‘p ’(u~’r ( ’’~’.

V1 ]ne I 5’ i ~ i h u f  i t ~ o f g as  re l i r n m i m m g  r m me th i a  i , i  m i o t i  amid  s u i t  t i m u ) \ i s f s ’ sI ss o c i a t i o u t

r e c o m i n h u m i a t i o u n  or emi erg \  rc~~i s c r s  a nd t m , i i i s m u u i ’ .si mn h i s s  been s’s t i ~’ i i s l m s ’ sh a n a l y t i c a h h y ,  V V \

su i tab l e  t h i s ’ rm t i , i l  L_ si f .i~ u h i t ~ ss , is lo cat ed to  t e s t  t h i s ’ ~
V u ) f l s s ~r s i u u i 1  ol s. i u s . m g v  to c hi e umn ica i

emi e r gv ,  I V\ p s ’ r i m m n e m m t a l  s t u u r k  hn j s  h e eum i u m i t i . i t c s i  l i i i  au 5’ u i 5 ’ r g ~ s to rage—boi le r  t a u n k  us im i g
V h e a t — o f — i  S i s u u u i u  i i i  s oshi t im mi c h u I i ~u dc V pi i t ~ussiunl I ’ ishi . auth m u n a g m l e s i t i u n i  chlorid e eu tec t i c

atmd u i m — t e r p b m e u n v l  fi ~’ . i t  ‘‘pc f lu id  t m  s’ m n e m g \  t r a i m s t s ’r ,  h i t s ’ s le s i gi n of u n a l e r m a l  s’ o u n i p a t i b i h i t v
t s ’ s t s  ~u m md m m i e h l - f  u s i o mi  e~ Ic I c s f  V l i i i  t h i s ’ b o i l e r  t a u i k s  s’ c rc  s’oui np l e ted  amid i mn np le m m ne n ted .  V V \

1 ) ’ f o u i t  e m m e r g v  slor atz e boiler  t a m m k . a I V ~
V ,I~ I i  h i s ’ . i t  e’sc l n .u unge r  f o r  ga s d issocia t ion  U s i n g

n n o n u n i e t a h h i s ’ c o u m m t e r , c u i r r s ’ m i t  I I c V I t  ~~~~~~~~~~~~ a mm i h .i p r e i i u m n i i i . i  ~ reas ’Io r—h ’ ieat s’’sc hi ~u uige r f o r
gas d iss i ci , i  Iii i i i  u s in g  r cg s’ui s ’ r i  m i i i  st h eel In ca t s s’hia m igt ’r ss ers’ des igmi ed -

I’lanned IIih,sI(,,,esV (( ‘~iizp it’ii~ iz l) ate,s t

1977 ( .urr v ou t  d e m n t o m m s t  r a t i o u m  ts ’ sts amid s o m i t  un t ie  deve lopment  of t ime 9—toot  energ y
storage b oiler t a m i k , i 3u ul i h  ci m pros’u ire reac tor  h eat s’x c h i ami g s ’r f o r  use on \~ SM R
t h m e r m m n a l  f V

f f  a s  i hif ~ solau’ f u r u n a c e ,  (‘ arr ~ out  u n m t i a l  gas d i s s o c i a t i o n  ds’n n o n n s t r a t i o m n
Oui W SM R t h nerumm a l  e t f e s i s  t ’a c i l i l y  soh ar  l’u mr u n a ce ,
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2.3 EXPLORATORY DEVELOPMENT (6.2)

2.3.1 Naval Air Syst ems Command (NAVA IR) V
Aircraft Energy Conservation
r ,E. 62765N

Introduc t ion

[lie V \ i r  l orc s is t ine  L’, isl h ) U l )  agency i i i  ~u a t  o m , — reha ted  s’ m m s ’u’ g~ co t m s s ’i ’va l io un
p r u i g r a u i l s , Therefors ’. ~\ ,.\ \ ‘ A h R has pr i m a r i ly  a s u t p p o r t i u n g  ol e .  N VV \ \  \ h  K wil l  be s tar t ing
a new ta sk in J V I ~)7~ \ un a u m a l v s i s  s % V i h l  he unnas l e of t ime  f u e l  used by currs ’m n t t V 5\  5 \ f (
ai rcr af t  b\• n r e m V u l %  1\ pe am i d m i l i ss i on,  [sing these da ta  am i d t ine  t e s t  ork sch edu les for
curre i m t im n v e n t o r v  air c’ra f t .  po ssible de s ig mi  changes u i iot i i  I i c a t io m is  a m i d ’  or m u i ssiomi opera—
t i o mi a l  e im a i m g es svi li be s’ s a h u a t s t h  to reduce t ’ue i usage V VV\ l ~ a i \  ses of the p rojected f u e l  use
of ’ “advanced ’’ sy s te m nis coui cs ’p t s  wi l l  al so be u u i s h e r t a k e n .

13-4 1
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N \ \‘ VS R

Aircraft Fuel Conservation Analysis Program

(Thje elin ’e

‘l ine ob iect  is e is to auna lyze  t h i ~’ f u e l  u seth b~ I. SN I, V S M (  a i r c r a f t  b~ t r  ps , i m ij
i i i i ~ 5is ) ii  am i d st usiy means to reduce f ’ueh use by design s ch anges nn othi l ’icati ians , u i i s t  or
mm i s s iomn p e r t o r i u m a  mice.

l ’ee/ , nieal V t  pproacli

A n a ly s e s  s t i l l  be mnna d e to ide um t  i i  y tine annou n t  of ’ f u e l  eounsu med b~ \ a s \ V  and M a r i n s ’
a i r c r a f t  by amrc u ’al ’t t y p e  amid ummiss io un  ps’r l orunned .  Us ing  t h I s ’ss’ d at a , selected h u g h fuel
i t t  i h u , a t i o u i  a i r c r a f t  t l na t  s’, i i i  be iii  t h i s ’ a c t i v e  im iven to ry  f ’or 1 0 — I S  ~‘ears wil l  he s tudied  f o r
I ot eu it ial  design chia m i g es  I an f i ,u i rue , aerod n i i i im c s  pr opulsion , e tc . )  to reduce fuel  usage ,
(‘o u u n p a t u b i l i t y  an d, ” or in t eg ra t ion  of ~ ropose J si e s ig r i  cinange s w i t h  othner  scheduled r ew ork
or ( ‘I t ,OIN m m nus t  he counsidere d ,

V V \ n u u t h l c i  p o r t i om i  of t h i s  task wil l  he the comparison of energy  u i sa n s ’ b~ ‘‘ ash s a mu ced ’ ’
s\ st s’mi iS cou ic ep t s . mm e ss t y p e s  of ef f ’u c m e m n t  a ir  vehicles , am i d  or new concepts o f Opera t ions
t h at eunn phna size  s. m is . m ~~~ co m i ss ’r v a t iou m

I hese t asks  are i , n t emmshe t l  to he of a c . V V q t i u i  uous u n a t u r e  , h hi e se projects  are n n o t
im i teunde s h to he ‘‘ i l s ’\t duse os er i e s . ’’ bu t  ra t h er to b em n e i ’i t  i t t  h i s ’ oths ’r ou ng o imng or proposed
weapou n s sts ’im m s a m a  h\  ses au _ h st t idies s v i t h m t ine emnp ha si s  oun f u e l  comnserv a t iomn.

F Y / 9 7( / 77 Progre ss

V Fh i j s  proj esV l s t i l l  be s tar ted  im i I V S
i

V 1978 ,

l ’lanned ,~Ii/e Vs to,,es ( ( ‘ wnplelion Dates)

J u l y  1978 Prest’ mm t r e suht s  cu r r en t  m m i t e n t o r  a i r c r a f t ) .
\ i i g u i s t  I Q7~ I d e m u t  t h y t n t  nrc t advanced c o n c e p t s )  energy use tre mi d s .
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2.3.2 Naval Facilities Engi neering Command (NAVFAC)
Shore Facilities Energy Conservation
P.E. 62765N
Task Area YF 57-571-001

Introduction

During I’ V 1975 , t ine Navy  s h o re establish men t con su m nn ed ene rgy eq uiv alen t to
about 34 m m ni hl ion barrels of oil. Abo u t 50 percent was t’or ineatim ig , ve miti lat ing .  amid ai r
co m nd u t io mn imn g (I I V A (’ ) , amid for h ig hm timng ,  wh icin repres cuited an expem iditure of ’ abo ut SI  88
mm nmlh io u n.  In LV 197 ~~~ . time Na s’v ’s em nergy eomnservation efl’orts resulted in a significant
em nerg y savings. (‘om nipared wmt l m tIne LV 1973 base year. energy savim igs increased at shore
f ac i l i t i e s  from 4.6 mi mil h io u n barrels of oil equivalent  ( BOE ) in FY 1975 to 5 million BOL
in I :Y 1976.

V V
~~ co un smd era bl e  por tuom i  of t ine  decreased com isumption of other  energy sources was

caused by ch anging to els’ct r i e i t r  as an n em leu ’gv source, Therefore , a sigu nif ica n t port iom n o f
tine N. ,\VI V \ ( ’  ener gy  eouns s’r s a t i o i i  st ra tegy  addresses tIne dev el op mnnent and uti h izatiomi of
mm iore ef l ’u cie u mt e m mer g y u t u l i , a t i o n  ari d generat ion systems. Exploratory deve l op mem nt  e fforts
include more ef l ’iciem i t and a l te ru ’uat iv e t y p s ’s of I VIVAC syste m mns , building amid f’aci l ity
mmmomni tor in g  and eomitro l  s\ s t e m n n s , mmnore el ’ficiem it e lectr i cal  s~V s t e mnns  bottom m nimig cycles for
Uss’ w i t h  gemner a tor  p r im m me mnno s ’ er s . improved c ou ms t ruc t io u n  m i ne t h nods  amid m n na ter ia l s , e tc .

(‘lose coordm um at io u n  us heimn g m m n a i u n t a i u m e d  st tb  1)01) and o I l ier  federal  agencies and
uu n dust ry to capi ta l ize , to t ine greatest  siegree possible . omi re la ted  e f f o r t s  am id tec h mno logica l
adva mice m eni ts .  Ih nere l ’ore , som mi e of tI n e t o l i t i w m m s g  explora tor y  t t ev e lopn nne n t  t , isk s are
directed at a u ha p t  uu n g  s’ \ 1st im ig t e c h m u i o l o g u e s  I i  su i t  Na t  a p p l i c a t i o m n s , amid St i l l  heath i m i f o
l’u ll— sc al e test m n g uum d er  t Ime s’ m u gu rue er i 1mg sievs~i o p u n u e u  i t  pr ogra inn .
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(‘ou nservat i oun
(‘ategory (u .

NA Vi A

Construction Methods and Materials

Ob/ eeiim ’e

( ‘o n s t r u c t i o m u  de sigmi b r  eu mergy cOuis er va t i Ou i is depemide u it  om n t ime p roperties of the
i t m . i t s ’ i  i . ih s  used iii t i m e  couns t ruc t ioun  of t Ine  b u ihd i u ig  eu i vs .lop s’ s t r u c t u r e .  ‘[lie required
u um k u r u m m a t i o u n . i m m e h u u d i u n g  t h n e r m n n a l  properties . st ru ch  ural characte r i st ics , fire economics , amid
m oist nrc r e s i s t a m u s ’e. is  gemi s’ra l i v  avai lable  f o r  bu i l d i m ng  u miater ia ls  t h at have been used in t ine
pa st ,  ~ u i c h m  u m m m o r u n n a t m u i u i  is unot  inst uv’ t i i ah l e  f ’or m nna m iv  of t i n e ne wer  comis t ruc t ion  mate-
r i a ls , V \ i i  i n s  est ig a t  ion tt i l l  be cou ’usl u cte d to d e t c rm n n mmne sv ha t  in f ’or u mn at i on on energ y
couns er s , i t io mi is ias’king ,in iI to res’ o un m m nnend  t i n e  s tep s  miecessar y to obtaimi tine required data ..\ new the s i gmi concept  fo r  t ime rm u a l  b u f f e r  loin s’s wil l  be imnv es t i g a ted to d et er n n im m s ’ i f s

app h i c a b i h i  Iv amid cost b e u i e f i t  ~ f
Vor i t s ’s’ ami d r e t r o f i t  N a v y  eo uis t ruc t iomi  - l ) e t e r m m n i n a t i o m n  st i l l

also be nnas le n un t i m e  achn ie ~ s’si s s’rs u i s  t l i eo re t i c . i l  s a l u e s  of ’ i n s u i l a t i o u ’u iii N a v y  h ious u ; ig ansI
co u in mm iers ’ia l bu i l d ing s ,

lecluneal .‘ Ipproaelz

Nets c ou n s t ru c t iom i  ma te r i a l s  svi l l  he sur t  ~~ e~h It) t h e t e r m n i m n e  t h eir energy c onsers mmig
propert ies  au ni h t i r e  saf ’et~ i u n f o r u m i a t i o m i  . St s’ps required S t i l l  be based on k m n o w u n  ch a r a c t e r —
i,st is ’~ of ti ~ speeii ’ii ’ ma te r ia l s . ‘l I n e t h e r u u n a l  amid mmmo i s t  t ire s’ i ia rac termst ics  of r o o f i n g  amid
i mis uu la t  iot i  sl s ’ s m g u n s  s t i l l  be t i e t e r u i n i u n e d  : nest roof aT i d s t a l l  cou i f i g u r a t i o n s .  m m n c l u d i u i g  t l n e r u u i a l
b u mf f ’s’r ione com is’ep t s , svi l l  be i n v e s t  iga t s ’sI . Stu f ’f ’is’ i e mnt  test  imig of s’ x ist  mu i g  i m n s u i a t i o u n  S V a huis .s
s t i l l  be made to o b t a i m i  a s ig m i i f ’i caun t  s t a t i s t i s ’a l bass ’ f ’or e’st r a p o h a t iou i  to all  N a v y
h u m ii d inn gs.

1”) ’ / 9  7f ,  77 I ’rogr ess

V\ c on i t r a c t  ~~~~~~ asvardesl to J o h u m i s _ M a n s i h i s . R& I ) ( ‘ en te r  tu n I ) es’em mm ber  I u ’~t f o r
h u i ld im i g  amid ts ’ st i m i g  comi st  r tu s ’t i on  a m i o u n u a l y  s ta l l  pa nels  .\ t o t a l  of 10 pamis ’ls svert . t es ted .
‘l ine cou n t rat -I e f f o r t  st is  c o u m n p l e t e d  at t hue emid of I \ i i ) ”  —‘

VS p r e l i u i n i u n a r  t h r a f ’t of a unna t e r i a l s  proper t ies  cat alog tt as s u b m n i i t t e d  f.~
. 

~~~~~~~~~ . I uis ’ .
VS resiest of t ine  d r a f t  iu n d i c a t e d  t h at f t u r t h t e r  devs’Io p um ieu n t  of the  cat a log is  st’ s ) r t h iw l iu l e  amid

sh ou ld be i m i i t i a t s ’d,

! ‘Iannt ’d .tlth ’si ones f ( ’mn,,Ietion 1) ai es)

Septe ummh er  1 971) P er form l i t e r a t u r e  searc h to de te rumnimne  t l i e r m nia l  p roper t ies  amid ( )&M
s’h m a ra s ’I s’r us t ics  oh ’ c o m m s t r u e t i o u m  m m m a t s ’ri al s aun t )  shell co um ipons ’ m n t  e q u u u p m m m e u i f .  I ’ u u s ’ot irage
m m n ami h i a t t  t i m s’r s to dets ’ru u u i m ie  and nm ma k e avai lable mno t— y e t— p u b lu s h ed  t l ner u n i a l  p rop ert ies

~u u m d 0& \l char as ’ I e r i s t m s ’ s u t  u m n a t e r u a l s  a m id e o m m s t r u s ’ t i om i  m e t h ods t h at  .u r s ’ of s u g m n u f ’u —
sV a m i t V s~ i i i  N. is ~ em ner g \  sV u u m l s s . r t  . u I  io n ,
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St’pt em n m be r I t )  “ u l) et s ’ r u m m i u m e  t i ne rmmna l  amid n nnois t u mre  ch ia rac te r i s t i s ’s inn b u i l t — L i p  i m n s u l a t e d
roof sl s ’ s m g i u s

\ s i g u i s t I ~)
~~t ) I) es s’hop mm nethods for e h i m mn iun a t i u ng  I herumnal  de grada t iomn 11 tie to  mo i s tu r e

ps’m i e I ra t  ion m m hu ii t — u p  i insul a ted root ’ing desi gmn s.
I s’ br n ary I ~~~ I I m i s e s t u g a t e  co n n n um n ercma l . imid u s t r i a l , am id res i d en nt i a l  energy— saviung sm ell

c omn st r u c t u o n u  c omnc ept s . Rec omn n mnn eu n d  Nav y  app l i ca t ions  of such sy’,ts . m nns  as a p p r o p r i a f e .
~~~

‘ r t c u m m b e r  I ~~ 1 I ) emmmou ’ustr at e  imnnpro v ed b u i l t — u p  im n su l a t ed  roof ing .
Sc p t e u m n b e r  I °~ 2 Perf ’orumn tests  to d e t e r m n m i u n e  s’o t i s t r u i c t i ou i  au io m nnal y  t h ne r m n i a l  s ahi is ’s ,
( u i m u t u m n u m m u g  t s u u m g  t h i s ’ A d v a m nce d  L umergy  t, J t i h i z a t i o n n  i ’ s’ st Bed ( S i  U 113 ) .  s’t a l u a t e  cami sh i—

dale shell t h u e r u m i a l  s~ s t e m u s  for N a v~ t ’ac du t i s ’s . Collect therma l .  ()&M . am id other  da ta
nun i’omu st ru s ’t i o un u n n a t e r i a l s  and uu ne t l io ds .  Red nec amid a m na lyze  test data .  Report  res u m i Is
, i m n m u u . i h l ~ to sp~~m us ~~r .
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Conservation
Category 6.2

NAVFAC

Heating and Cooling Loads Compute r Simulation

Objective

( ‘EL will assist in tine joint federal activities efl ’ort iii tIne further development of ’ tine
Loads and Systenns Sim ulation (LASS) computer nnodel . LASS will probably provide an
acc ur ate method ot’ evaluating building Ineat ing and cooling loads required to implement
t u e  Navy ’s energy program. Tine LASS program will also be used to extrapolate t u e  test
results obtained fronn the AEUTB to oth er areas.

Technical Approach

(‘EL plans to closely mn iomiitor and provide specific validation amid support data to
t h is e f fo r t ,  Measuremi n ents using bot in tine (‘anadian Researc h Council ’s p ressurization !

V depress urizatioun nietinod amid tIne National  Bureau of Standards ( NBS )  tracer gas decay
rate mn ethnod will  be mnnade for a better understanding of i u nt ’ihtra tiom i cinaracteristics in
typical  Nav y structures.  This inf ’ormiiat i omi will  be used to iniprove tine in f i l t ra t ion  calcuLi-
t io mn of ’ the LASS p rogra mnn.

F l  19 76/ 77 1-rogress

This project begins inn LV 1978.

Plantied ,j ’!j/~~ i~~,,t’~ ((‘oinpletion l)ates)

June  1980 l mnnpro v e the  Building Loads aund Systenn Ti nernnodym m amnii cs  ( I3LAS1’ ) simula-
tiomn of buildimig air leakage and other  shell m eat loss com itr ihutors  usi u ng available
procedures .

September 1 980 Validate selected BLAST cor nnputer progrann a l go r i t huu n s  iii t ine opera t ioun
of tine A 1’ UTB. Resolve diff ’ere mices betweemn measured amid predicted h ) erformnnam ’ice,

J a n u a r y  I 9,s I Simula te  component modifi cat ions  to t ine A l :  UTB shell as appropriate.
F n mpl oy ing  BLAS 1’. ext rapolate tIne AEUTB to ot lner Nav y c l iumnates.

( ‘o m n l m n n u u n g  Su ppor t f ’edera h e f f ’or t to i m p rove and u t i l i ze B LA S I . emmip loyimig I
feedback nun t inermal loads , i m p roved eliminate s i tua t io u ms amid rel ’ere n nce day mm no d et s f o r
sp ecif ic  Na vy locales , and MILCON life-cycle cost am i aiyses .
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Conservation
Category 6.2

NA V FAC

Measurement of Building Energy Losse s

Ohjeetim’e

V h V i n e  objective u s to evaluate  and use i mnst r um nnem ’u ta t io m n to locate amid nn easure energ y
losse s froun buildings at Navy faci l i t ies .

ieehnieal ..lpp r oae/i

TIn e approac h includes keepiung current 0m m aerial and groumid imi frared ( I R )  survey
tec i nnn iq t mes  amid equipnne ui t aund cont inu i n g work to obtain quant i f iab le  heat loss inf ’or—
mm ma t i om n f ’ro mn m I R stmrvey data. This could include a temperature comnp arator , K-factor
meter . h eat f l uu x mn neter . amid au am ia ly t ic a l  technique that  accounts t’or wall and roof
t l n ernma l t ram i sie m nts .  I )etectio mi and mn i eas ure n iem mt of m nf i h t ra t ioun  losses t’ronn buildings are
also im icl u d ed in t h is project. P ressurizat i oun e qu ipm mi em n t  amid sulfu r hexatloride (SF 6 I
chro nn atograph proc u red u n  FY 1976 s t i l l  he used to deter m iun e component amid total
i u n f i l t r a t i o u n  inn ty p ica l  Navy f ’amnni l ~ h ousing m.un its.  A t t e m u n p t s  wi l l  be m ade to correlate
results f ro m nn p’ressur i z at io mn and SF 6 t e s t s  so tha t  a si u nnp l i b ’ied pressurization s e t u p  usim ig
com m npo m neunts  specif ’ic ai ly sized for hous im ig u m nits  cami he developed ,

l ”Y 1 97 6/ 77 Progre ss

E q u i p m n n e u m t  procured for i n f i l t r a t i o n  m nn c asure m n i emits  by SF 6 tracer gas di lut ion amid
press uriz at i om n tech u niques hn a s h eeun asse nnnb led amid checked out. Com itracts are being
m aintaim i ed wi t l n  industry , ASTM , amid o ther  gove rr im ne un t agencies involved with imi f ’i lt ra-
t iom i and t h ner u nnograp h ny applications. Two sets of imi f i l tration mn ’measure m en ts we re made in
two fami ly  housing un its at  Norf ’olk , Vi~~hn ia .  inn l ieu of s imilar  te sts  orig inally scheduled
at N(’B(’ . Port il ue m n e m ri e , (‘a l if ’orn ia.  A m eetiung at 1: Rl )A on th ern ’iography req uirenients
fo r  energy cons erva l i o mn was a t t em md ed . amn d tine 1’RDA dra f t  contract  report was reviewed.

h un addi t io n . i nstal lat ion of pressurizatiomi e q u i pm nncunt  oun tine ALUTB was completed .
a n d tests were counduc ted  usi ng SF 6 amid press ur izat ion techu ’u iq ues.

Planned %fjj eclo ,,es (C wnp letio ii Dates)

Se pl em u n h er  I 978 M o n i t o r  or develop  as n ecessary procedures fo r  q u a n t i b ’ication of IR
s u u r t s ,y d a t a .

Sc p le u m m h e r ‘Y~’~ I) eve hop in f i l t r a t ion  n n e a sureumn emit  procedures using SF 6 de cay and
press uri t a t i o m i  tec h nun i ques ,

11-49
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N ,\V F A(’

Concrete Sandwich Cons truction Materials Tests

() bje eliu ’e

I is’ u i b i s ’cI I t s ’ us to  s’x p e r i u n m e u n t a l l y  ev a lu ua te  the  i u n s tu l a t iomn c apa b i l i t i e s , s t ruc tura l  chnar—
, i s ’t c  i i s t  cs . s O ’  st ru s t  nun ads . i m i t a g t ’ s . amid m nna in temiau n c e  aund cost beun e f ’i l s  of u s iu ng  iui su lated
e \ p . u n s i s s ’ ~i i ~ i e t c  s. i r i s h s t c l i  s’ouns t r n i s ’ t ioun  I f o r  wal l s  amid roof ’s of uiew co u ns l r u ic t ion .

it’(’lI,Zi(’Ul V bpprow ’li

St r t i c  I u ra l  amid I l ue r mnm a l  pa rameters  of councrete  saumd s vic l n  s’ou n s t r u c t io ui  w i l l  be
sis’ t e r u u n i u n e t f ,  I ’ h u e r u n i a h  p a r a u n ns ’ts ’r u l e t e r u m n i m n a t i i .nu is w i l l  r equ i re  t ine  de s i i i m u anti s’t ) u i s t r t i c t tO un  of a
guarded l i n t  b o\ ,  V l V

h t~ r e su t l t s  of tIne para umi et r ic  tests s t i l l  1)e c ’ m u i p i h e s l  i n t o  desig mi proced ture s
f

V
or l i s iu i u i  s’oui cr et s ’ sa u l sIts ~‘ hi cnu i st  r u c t  u n mi

l:ohlo tv _ t ) m n s. f V
f

V
ort  s s t i l l  i u m c l u u d e  t ine desi gn amid com i struct  m u m  of a P ro to type  Sant l wi ch i

S t r u c t u r e  PSS) inn t h e  c m i g i u n e s ’r i un g  deve l op mniem it  ca teg ory.  The desi gmn para u nneters  devel-
oped inn t h i s  w o m k  u m u m i t . coupl s ’sI s v i t hn  s tandard eo m nstru et i om i procedures. are su u f ’t ’ic iem i t  to
L i i ,  h i s ’ t ramis i t  j o in  i i i  l e s t  lv f ’rou n n t ine  c xp loratory deve lopmmi ent to t ine  emigu mi s ’e r u u u g  dev e lop~
m i l e m i t  p h ase . st it  h nou i t  r e q u u i r i m i g  au i v  expense  in advanced deve lopunne mu t

Fl 197 6/ 77 Pro gress

I s’ st u i neasu i r t ’ u m m e i i t s  c o mi t i unued  nun t ine 20 comi cret e sam ndwic in panels.  Research da ta
i n d i t a t  cs t h a t  t h i s ’ a u u n o i m u u t  of ’ e xp au ns io n produced in t ine or igiunal  cu r iu n g period u ’nui s t  u s ’
u m u s ’ reass’ sh V I ~~~~~~~~ , u t m d s h r inkage  uu neasuremm’ u eu i t s  coun t i unued  oun e xpa un si v e  comi crs ’ts ’ s and—
ts cli wal l  pami s ’ls .

l ’lanned ililesio,,es ( ( ‘ o,npletion Dates)

Ss’p t e m u u b e r  1 1 )7 1 )  (‘omi t luc t  stress tests on wall  am i d r oot  paunels .
I 1)~~~) )  ( o i ndue l  I h n e r u n n a l  factor  tes ts  on wall and roof ’ p anels by co n t r a c t ) ,

l ) e c e unnh’ u s’r I 1 )5 ) )  i’V s t a h h i s h n  de signn proced u res ,
.1 tune I ( ) 5~ 1 Prepare and i ) ub l i s hu  f i n a l  report .

i3-~ ( )
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Low-Energy Structures

() hje etiu ’e

I ne ob~es’t uv t ’ u s to develop aund de n no m ns t ra t e  lost —s ’m m er gy  structures ( LI ’S )  concept s
t ’or new c o u m s t r u i c t i o n , w ln i c i n  s vu hl  sat i s l \  t ine  mis’ed f o r  reduced energ y c onsu m nnpt ion

J ’eel,nieal . I,)p roa ell

I s t u u d e smgnn concepts  s t i l l  t i l t  i u i m a t s ’is be t o u n  h u m m ed to s i th  this ’ o p t i u n m un u I i  5, lii  t ime
f i r s t  u fesugun . t h u s ’ st r u s t  nrc us bu i l t  . i u u u i u u h a s’c m i l r a l  w i mndow e d  atr i um mn or patio s imilar  to a
large sk~ lig h t  t h a t  s up p l i e s  l ig h t , i u ~f f i c . i t  ut iun t s ’r ~I a \  t u n ne l  f ’or t ine  roo uil s, ‘ l ’ hn er un na l
u m n s t u l a t u u n g  l ou is  sN  on t i n t ’ w in dows  s t i l l  be used to  c o m i t r o l  t he  l ig h t and heat tra uis f ’er.
( l o s u m n g  f f n s ’ ’~s’ louvers t o t i n e r u m u a l l v  seal t h i s ’ tt i i i s l u u s t s d u i r u m i g  ss m m l t s ’r m n u g h t s  Lan  s u i t  sp ,k u ’

h e a t m u n g  needs b~ m o r e  t h u t i u m  h a l f ’. l i e  s s L t m t i t I  L’ su g u i  L u u m i c L ’ l u t  us to usc t Ine  e a r t l n  as ai m
m um s u l a t i n g  m n m e d i t u u n n .  S in s ’s’ ‘

~ s a m  l~ V a r i a t m n u i s  i i i  e i o i i n d  t e n m n p e r a t u u r e  at d e p t h s  of ’ S to It)

L e t  arc sunn a l l . sub u mmerged  s f r u i s f i i m u . s st t I n  .i u i n i m m u m m m t m u m i  of 1 1 111 1 ear th  s.oSV t~r omu t o f u  to
f i l t e r  o ui t  t ime  d i u r n a l  ( sha ~ m n m g h n l  L ’’l L I t ’ c i  t L ~5V t 5  51011 ( 1 ~ T)) st ’ e x t r s ’u n i e l v  ene r g\ ef ’f i c u e m n t .
( ‘o t i p f m n g  both  cou icepts s t o i i ld  resul t  uu m a Il l ~~( I p erc eu nt  m’educ t ioum iii ~~.us ’5’ h n e a t i m i g
ncesis ss t I m t i n s ’ r e n m m a u n u u n g  () t o 3 ) )  pe r cem mt  h n e a t u i u g  r e q uu i r e um ns ’ui t  bt ’imng s, i t  si is’ sf h \ V  heat
trout  i i & ) t s , Jj n s tJ ’ i unmei m I s , pet 9)lt ’ . s’ f s ’ .

IT / 9 76/ 7 7  / ‘/‘ u u u ,’r u ’ % ’ ~

V ’\ c o n f m m i u u i m n g  e f f 0 1  t us u m u n s l s ’ r ss , i~ it  f l u e  N a s a l  \~~s’ . ip u u n ”  ( ‘s’ m n t e r  ( N ~~(. ’ ) to u m m o m n i t o r  t Ine  V

ground t e mn ip s ’ra tu l r e  g ra d is ’ t i t  t i m  ds ’ p t h m s  of ~) f e e t .  \ s  oI \ 1 V r c h n  1977 . a Vy 5 ,~~~ , 15s ’i :Uu l Ia .

t u o n  of ’ da ta  m au l h ceun ob t a um m e s h . V \ n h i \  st ’ s In ase b cc u n c o n d u c t s ’s) t o s’ uu nup i i re  t he  e f t s , c t s  of
t i n e tw o  dcsugm c ou m ~ r i~ - amid dms p ia ~ uu n o d e l s  of t ine  I I S cu nnccp ts  l i a se  bes’n s’ u u m u s f r u m s ’ts’d
,\ 4— toot  by 8 — f o o t  h’ u~ 4 — u m i c h i  h u s k  l ou i s s ’r I i ,i~ i u ee i u u h es i g : :~ u I au t h  t a b r i c a t e s h  , amid us  h I l t S

reads’ f o r  t e s t i n g .

Plw,,n ’d tlilesio,,e,c ( ( ‘oI?l p /el ioll 1) a ies .i

\ l i b s ’st o i i s ’s I I ) !  t h i N  pm’oje cl are et  to 1)5’ sls ’ t e r n u u i u n s ’d.
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Conservation
Category 6,2

NAVFAC

Seawater Cooling Survey

Ohj eeiim ’e

‘Flue o bj e c t u s e  us to d e t e r u n n i m u s ’ t ime be st Nasy  s i t e  f o r  imnsta ll ing a seawater cooling
s\ s t e m n n  b ’roun four ca m ndi da te  N i . . s i t e s  f u ~ pe rf ’o r m n m imng b a t h nyt l nernnograp h nic  nieasurem i’nent s .

Tech,, ieal .-lpproae/i

Based o m n pr s ’ ’.. O i l s  s tud i s ”. a u nd t u , i t l m y t h u e r u n n o g r a p i n i c  measurements , one site of t ou r
being suir s e~ su l  wi l l  he scl s ’ . V d f u r  u u n s t a h h u m n g  a sea ts a t s ’r coo limig system.

F Y / 9 7 6/ 7 7  Progress

Previous c i t  t o  u ’  has  ~
‘ i i i  i . . i t s  .1 t h at ss’ast a l e r  ctno i in ig f ’or bui ldings at coastal Nas’y

t ’a c m l i t m e s  is tec h n ica l l y  au t h t’c om uua u m ni s ’all ~ I s’ i s h l t ’ , F oui r  cand ida te  s i tes  f ’or a seatvat er
coo lu mig s v s h e u n u  hnas  e bee um m d e u m t i f  u e h ,  \ p r e h m m m n u m n a r  des i gun  of a seawater  heat  exchanger
h a s  beeun com im p le ted -

I’/anned .lfi/(’SfOfl(’s (C~i,nple1ion I)ate,sj

\ h u l s ’ s t u m m i c s  f o r  l i n u s  p roJect are et  I t )  ‘)t’ sh c t e r u n n u u n e d ,

i1-~ 2



Co u us erva ti oun
(‘ a i e g o m v  ~~~~~

N A  VI

Navy Cogeneration

()hlei ’iim ’e

‘Fhe t e c h n u n i c a l  and economic f ’eas i h i l i tv  of deve l op imig Nav ~’ cogemieratiom i fac i l i t ies  w i l l
be deterunni rued  am i d appl icable N a s\  Si tes  wi l l  he s u r v e y e d ,

lee J,,,,eal .-tpproaeh

Based nun a surve y of ’ applicable N a t  v s i t e s , omie base wil l  he selected f ’or a f ’e a s i h i h i t v
s t t u dy .  ‘Flue st u itl y will  imnc l uu d e both t I ne t echnica l  amn d eco u nou n ic  aspects of developing
Nas  ~ cogeuner a t io um f ac i l i t i e s  as weh i as p r e h m u n i t u m a r  cost au ia l ~ ’ scs amid ul esi gmn approac h es .

11 / 9 7 6/ 7 7  Progre ss

I ’in is project sv i l l be star ted iii t Ine  f ’u u t u r t ’,

Planned .tlilesto,,es ((‘omp letion Dates)

m lest  ons ’ s f ’or t hums  project are v e t  to be slets ’ rmnn u mmcd .

B-53
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( ‘~I m c g u t i y ( , ,
NAV I At

Low -Temperature Heat Recovery Power Systems

(Thj eelii ’e

li i  c o u u j u u n c t t o u m  s i t  Ii I k l ) , V~~, t Ine  N a s~ ’ st i l l  test a m orgamnic Ra n k i u ne  b o t to mn n ing  cycle
in c o i u u b u n n a t  t i n  s vu t l u  a d iese l—elect r ic  u n i t  at N AS . B er u n m uda .

lee/ i p ij ea l , 1 pproael:

Op era t ing  ch n a i ’ . ic ts ’ ru s t  i t ’ S of ’ large N~it ~ d us ’scl el ectr ic  s ta t io mi s  st ill be st irs  ey ed to
esf i m i n a t e  ic a p p l i c a b i l i t y  of ’ hot  t o o l ing .  f ’ohlost’ eul by a p r e h i u n n u n a r y  design am i d eco u noum un c
a i n a l v s i s  of a s\ s lc unn f

V or a spec i f i c  N a v y  p l a t i t  at N AS . Be rnmnud a .  f un  ad d u t ioun .  a
V deter u n ni um a t io m i  s t i l l  be un natle of t lie h i ss ’ s amid f e a s i b i l i t y  of a small o rgan ic  R am’ uk inc cy c le

10 k s ’ ’ or l e s s)  or N. i s  \ V • m p p h i t ’a t i o i i s

l”~
’ 197(1 77 Pro ~‘ress

N \S , Bs’runnu s h a .  st is  se lec ted  as t h u s ’ tes t  s i t e ,  I l ie  pu’ ogr am n t  p la m m s h i a t t ’ b e eun accs’pt s’ti

by \l \ I -05 I 3 , u i iu l  I R l ) A ,  l)s’ t a u l s ’ u h s i t e  d a t a  ari d sh iese l e m i g u n s ’ u h a ta  h i a t t ’ beemi ga thered .
amn u h  ps’rt ’o r m m u a n c e  s’ r i t e r i , u  f o r N .u s \  o rgan i c  R a t u k u m n t ’ c\ V LV I c S  f o u ’ u n n u i l a t e d ,

VFhe s tork u m m i f  f o r  the  suiuall  o r ga mnic  R a m n k  iume s’~ s’Ic s wi l l  he ni i t i a ted  inn t ine f ’u m t ure ,

111aii,,m ’d , tlil esione,s ((  on i/ , le (ioi i  / )a w , s)

( )ctohe r I ‘) ‘
~~7 ( ‘ o u m u p l c t e  p r e h i u n u i u n a r y  de s i g i n  i o u  om’ u i m m m m c  R u i n k i n e  c~ ~‘ hs ’ s \V s t s u i i  at N ,\ S.

Rt ’ r i t i  uu tha
V\ s s a r s i  a u n d  m m n o u m i t or c o m m t u , i c t  It ) f a b r t c i t s ’ an u t m e a u m i c  R a m u k i m i e  b o t t o u m n i m u g  cycle  V

post er s~~s t e m u i ,
\ I o t h u t \  f ’a c i h i t i e s  amid  i u i s t a l l  o r g a n n i c  R a n k u u n s ’ b o i t o m n u u m i g  s~ s he pass sr  sy s t s ’ m n u ,  V

M o n i t o r  amid s’s , u l i i i t s ’ opera t ion of u m ’m s t a i l t ’d orgamiis ’ R a m i k m r n t’ V \ V I ,  s~ ‘1 cm,
( ‘n u n n p k ’t i omn u l a t s s  f ’or th i s ’ ss’s’Otit h . t h u i r t i . amid l ’o u r t l n  m n m i l s ’ sto i i s ’s are \ et to be s l e t e run u i ne th .
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ou ise u s  a t  ion
( , i i s’~~~of \  (u ,2

N V\ \ IV \(

Measurement of Energy Losses in Pipelines

Oh/ eel, u’e

i ’hi s u m h t s ’ct i t s ’ us to ev imlu a t s’ am i d unse i n s t r u r m i t m i t a t  j oin to locate amid mm n e a s ur e  . or al lo t
t ine  s’a l cuha l  ioui of . eu1et’ i,i~ losses f ’ rounn s t e amn m . aur . ~s a t e r . amid  gas p ipel ines . bot h e\post ’tI
am ud buri s’d.

/ ‘eel,,, jeti ! 1 ppr oa e/ i

l) e t es ’tion amid u i n e a s u i r c u n i e m i t  of ’ et i s ’rg \ losses u n  p i p e in i s ’s wi l l  be u u l s u s ..l u u mus l e r  t h u s
stork u n i t ,  l h e  p r i m n u a r y  e m i u p h a s i s  s t i l l  be n un stt ’ au l m l ines  sv here IN st ’s a r s’ t Ine i n mo s t  C u u s t l \ V

lnowes ’er . a i r .  g.e... aund st’a ts’r l i m i t ’s s t i l l  ,u l s ~ be c om ’isi u l er s ’ sl . Si ’ b leak u l e t e .  l u l l s  s t i l l  be
ex t s ’u is iv e h v  f i e ld  test es h to  f u l l y  e s t u l o i t  t h e i r  ~ ,i p . i b i h i t i e s  and to n i , u ks ’ t hiess’ capab i l i t i e s
k m n o s v n i  to t h e  s’ i i e I ! i s ’ s’ r j u i g  f ’ie l t l  t h i v j s i u m i n s , V \ t t e u u i p t s  s t i l l  be nuauhe to 9 u a n t i l y  sts ’ a m nu leaks
inn u u ide rg rou m und  li m es af ’t e r  the  leaks  ar t ’ shs ’t s ’ct ed b y I R eu SI ~ i n s p e c t  t i n .  SI ’ , leak
s ie t s ’ s’ to rs  st i l l  be uused to shs ’ t e r u m n i u ’us’ t h e i r  t a l u s ’ t o  assess tIme  s i /c t i f  l eaks , I 

~
.‘ s of

u i m n derg r o u uu nd  t’o n s h i t i o n s  I sse f or tI N soil , st~ unt t i u ng  st ,u ls ’r , t u u m u i n t ’l , d i rec t  b u r i a l .  e tc , f s t i l l
he c on s iu i er cul  ‘or t I u ~’ e f f e c t s  u tl u n n a s k t i n g  t I ne  l o c a t i o n  amid i i i , i c n i t u i d s ’ of ’ leaks , \ m t s ’ m n n p t s

svi l l  be u nmade t o feve lo p  t e c h n m u i q u e s  amid u t i s f r u i m n n e u i t a t i o t ’i f o r  u t n a k u u n g  po t u ’u t — f  0— p o i n t  s teani
lin t ’ mni ’a suu ’ u ’i us’n t s  so t h at s e r a h l  losss”. cau i be t i e t s ’ r m t u u m i e d .

j :~ /9 71t ; 77 I’, ’ugr es .s

I ui f ’o r u nu u t  iou I romun  scscr , .i I N u t  \ h iss’s h a s  m u g  suisps ’ct eu h p rob lemni  areas h ave hee m i
co l l cc te t h .  amid  a l l  n i l  it f ’r t m u m n  l i n e r  bass’s is bs’mm m g rs’t lut ’st s ’s l \s . i i l a h l e  I i t s ’ ra tur s ’ ( mum t h e

~, i i s’t \ ’ . i s j u s’ c t s of  ~~I l eak s i c t e e t o r s  wa s  rs’ t i e s v s’d, No sa f ’s’f ~ probl emn is  ~~~~~~~ f o u n d  t o
m i n i s  p a r t  i c u l , i r  a p p l i c a t i o u m  bec ause  u i  t h u s ’ loss Si ~, comiceni t r a t i o u n s  needed f ’or leam ~
de t ec t i ou n .  I ss b rand s  of SI b leak u l e t t ’s’ t t n r s  are n un  Inami d  amid are be n ung  f iel t i  te sted,

A r r a m u g e u n i e m ’m t s  sss’rs ’ u nm ade  I u ’tl’  f i eld test s at S.u i I ) icu , i o , (‘ a i u f ’n u’ n ua .  amid A t s u i g i ,  J a p ami . amid
are u m ot V u s i n g  per t  o u ’ tnne si

P!a , i,ied tl i l t ’ ’ I ( I l ! ( ’S (( OItIp lt ’( i O i i  I) aii ’s

,h t u m i s ~ 107 5 I t s s ’ s t i g , i i c  e q u u p u i l c m n f  amid te s’ h u m i i q u i s ’s t i ss ’tl b~ s t e a l t h  u u t i i i t v  c ounmp a uime s  mmmd
o t l n e r  o r g a n i / a t i o u m s  fo r  lead detectiomi am i d uun easurs ’ i i n c n i t .

l ) c cemm nb er  1~)7 S ( ‘n r r e h a f c  SI , sicca\ aund p r e s s u m r i / a t i t m n  resu i l t s  to develop s ing le f meld
m i mea s1i r e im i emmt s~ sIt ’ i n n .

Sc pte m nnber 1979 ( t m n d u c t  f i e l d  t e s t s  u sim ig ava i l ahk ,  hea t h  de tec t  ion ii ~s t r u m m n e n t a t m o n  I R
SI’ 

~, , and of h ers ),
Ss’t temnbc r 1979 In vs ’st  g a t e  fs ’s’ I u t n i & l u i s ’s f ’or q u a u n t i t ’

~ ui n g  l e aks  loca ted  1w detec t i omi
i m i s t r u i m m n e m i t s

Ss’ p t s ’ u m m h s ’r 979 M i i i  t u i  amid p a r t i c i p a t e  i i i  b u i l t h m m m g  s’ m u s ’rgy loss i m n v e s t u g a f  mn i m s  conducted
lu~ oI l ie r  fed er a l .Igs ’ i u s ’is ’ s .nud i n d u s t r y  V

B-5 ~
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September 1979 \V~ll idat e amid i u nn p r o ve energy loss quant i l ’icatio u n techniques using test
data  from all ava i l able  soulrc s ’s .

J u m ne 1980 Publis h user ’s report on app licat io n of i r u s t r u m m n i e n t a t i o n  t’or q u a n t i f y i n g  emiergy
losses from N a v y  bui ldi mngs.

5. pt emnher I 980 Det t ’lnp tec l i m n i ques and recommend mnstr un n enta t iom i for deter m nnim i imng
tine cause . l oc a t i omi . amid e x t e m u t  of eunerg v losses f ’ro unn steam . Inot ann u l chilled wat er .
gas , amid  cominpressed air l ines ,  \‘c ru  f y  results by tes t s ,

_ V- - V J
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Electrical Conservation Technology Base

( ) /,m/ eeliu ’e

i l s ’s’ t r ica l  e o nntm’ ol , d i s t i  i h u u m t i o u n  . a m nul  p u t w e m  t r a m h s i u u u s s u t o i  c u l u m i p u n n t ’ mm t is b e imng i i t s s ’ s t n —  V
gats ’d f o r  i t s  coums s ’ h s , i i u o mn po ts ’ m n t i a l  amid a p p h i c a h i l i t ~ or umse t t ’ i t h u  a l t e r m n a t i s ’ e s’u i e r c v
s u i u m r s’s’s, \ h u g h u t i i u g  ap~m l m c a t u o u m  c n i t s ’u ’ ia l t a u n d b o t i k  is  be ing u h s ’s ’elop csI amid I i g h i t i u m g  a u i vanmc e s
i m u s e s t i n . i u s ’tl or u u u n p a u ’t nun s’ h i e i ’ g\  u’o m i s s ’r va t uou i .

/e e/i,, iea l V tppr oa e/,

\~ i .‘le ct;’ uc.ml t’o m m s e r s ’ a t u u m u n  t s’s’ I n u u o i t u e v  h :iss ’ us  b e i n g  uI s~ss~i o p e s h ,  ‘h ’ l n n s  m u n a y  inc lude  t ine
s u / u u n g  o f  s~is~t~t m  cal feeders  bass- ui on I u l c - . ’\ c ls ’ co sts  r a f i t e r  t h n a u n  u u n i u n i u m n u m m n n  code r e g u m h a t i o u m s ,
I t  u i i u\ also look at t ine  u t i l u i a t m o n  ol c f e c t r m c u t v  in u tnregu ia t e s l  t ’umnu nn  .is us ob ta ined  t’ro u nn
st’m m mui gs’~m c r a t u u i ’ ’, , I t  s t i l l  s’m n c u u u n n p a s s  s t , i t e — o f — t i n e — a r t  shs ’s’ s’ Io p u n ms ’ m n t s  or app i i s ’a tu o u i  to N , i s v
f ’aci l i t  it’s .

F l  / i17( ~! 77 Progress

\ I i g I n t ag d e s i g n  cr i t s ’ m ’i , i  l i ami s lb o ok  f o r  N j s ~ a p p l i c a t i o n s  tt’as s leve i oped .  ‘FIne
luamn u ib o ok  c o m m t a i m u s  o p t i u n u u m m n u  s t a m n u h a r d  I i g l u t i i i a  d e s igns  bascui t on s t a m i d a r u i s  f o r  e qum i S ’a l emu t  V

spluere i i l u u m t m u u a t m o u n  and s s u i a l  s’ o u n n f o r t  p r o b a b i I i t ~ . \ c o u n u p u t s ’r p r u m g r a u n n .  L t  ‘Mi  N II . tt ’as
u n m o s h i f u s ’sh to m u n c l u t h e  u l a v l i g h u t u u n g , s’c uu i n o u n n u s ’ ,m r i , il ~ ses , annul  s’ t t s ’u’g~ ’ s i t  h tn gs  p o l e u n t u a l  ho ~i sI iii
l u g h u t u m i g  s l s ’ si g m i a p p h i c a t m o u m , ,‘ \ i n u t h u e r  c o m u n p u u f e r  pro gr au nm . u h e t a i h i i n g  a l ig l n l l m u g  m n i a im n temnamn e e  V

proce tiu s’ . st :us il s o u’ o u m n p h s ’Ieu l , Prs ’pa r a t i omu of a un ser ’s n m n a u i u m a i  f u u t  t I n e  s’ O m m n l ’ i u l t u ’r p r ogr aulm s V

and t Ime  l i g h t ag desugun  a p p h i c a t m o u n s  Ina u m u ibo o k  ssas i m n i t i a t e d ,

I’la,,,,ed ,t !ilesio,,e,s’ i C  ‘o,,,pletio,, 1)ates

J une 1~)78 S u u h u m n m t  u l r a f ’t I m g h n t u u n g  ap p l i u ’ a u i o i ms  c r i t e r i a  rs’p ort t o s p t m i n s o r  f ’or resis ts’ ,
Sc p l c  ruben 1978 Re t  sc d h , i  f t  l ig lu t  l ung th ieor ~ . a pp l i c a t i ou ns .  au th com i ’m p u m t e r  program ui ss’r ’s

u n m a n u a l  i m n l o  om n e d o c u m m n m e m n t .
I V  I 97s-s 3 lu ns est g a I t ’ s’ l ec t rmcah  e q u u i p m m n e u n t . bu i ld ing  u h i s t r i b u m t i o u n  s\ st s ’ m n n s . a m nd ehes ’ t n iea l

j~oswer t rauns u n m is s i on  sy s t s ’ inis  f o r  electrical t’o nss’r vat  mo m po teun l  ia l amid for umse st i t I n
a l t e r n a t e  s’iis ’r g ~ sou rces.

V I ’ ‘n I 979— 83 I m n s s ’st g u t s ’ l i g h i t i u n g  is I s  ai het ’s f o r  upd a t iun g  f l m s ’ory amid a p p i i s ’a t ions  i m n n p a c t i n g
0mm ~i u a h u t ~’ i l l u u u n m m na t i o nn  amid s’ u n s’ m g ~ c o u m s e r v a l i o u n  ,

13-5 7
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(‘am use rvat ion
( ,t i . ’~~~i s u ,2

NA \’ I A (’

Detection and Measurement of Energy Losse s in
Electrical Distribution Systems

Oh/ eetin e

l ’hn e object ive is t o s’v a lu i a t s  i m n s t n u i m n u e u m t  u t i o u n  amid p roc edumres  t u un neasure  c u n s ’rgv losses

iii  e lec t r ica l  d i s t r i b u t i o u n  ss sts ’ u u i s . detem ’ m m n i u m e  if  au lduI ~t nnah  m u n v e s t u g a h i o m i  u s w a r r a m n t s ’d. and

V 
pre pare a pp r opr a IC re u ’om nn umne tm da t ions.

V 
l t ’ehiiieal ‘lpproaeli

Po r I ,m b h e  m e t e r s  f o r  s l e t eu ’ mm ni unuu mg  h u e  I t m s s s ’ s causes ! b~ aun um na t l eq u a t e  ~~~~~ f a c t o r
s’orn es ’t i tn u i  of i u n d i v i u i u i a f  s~’s ts ’mu t s , s’on omua de t e c t iomn nm m et u ’rs I or e s t u u m i a t i u n g  losses imn l nug h i —

tu l t ag e  su l ) s t a t i omi  s’ omm np ou m eu n t s  s’auss’ui by eonou ia ul u ss ’hn argers . amid I P. l u n s p e c t m o u n s  f o r

iou ’at imng f ’au l t ~ cou nu i es ’t iou ns annul  overloaded co u n i pomie m its  svmhh be es , i l u ma t e d  - Field l u st s  amid

V s’osl — e f f e et is s’ t is’sS au i a l ~ st ’ .. w i l l  be conduicted to  u i ets ’ rumm inc if losses f ’roumn amny of  these
sources s t a r r a u n t  a thu h i t  o tma l  i m i v e s t i g a t  iou  , I f  s um , .i plan o t m t h u u i i m n g  reco mm n u nnemided f ’u ut tire
e ff ’or I s. i l l  be p rs’ pared.

II / 9 7 O/ 7 7  Progress

‘th i s  stork u m m u i t  st’ m II b egim i mum I ‘u 1979 .

P/united . tlile’st ones ((  oiizple tw n I) utes)

Ma y 1979 (‘oun u lu i s ’t f ield l u s t s  at ss’fec t euh  Nas  bass’s u i s u i n g  I P. e q u m i p u n u e n t . post s’r factor
meters .  amid u’O m’ o) mhi t l e l s ’s’ t m t m u n  mm n s ’I s ’ rs to u h u ’ ts ’ r u m n u m i e  e V \ t s’nt of ’ losses ,

Sc p t e u i n b e r  I 979 ( ‘o m i d u i c t  co s t — e l f  s’s’ h i s  cumess a u m , i l ~ ’ sis o f f ’u m m d u u u g s  based n un umneasured losses
amid re c oumn u m n e m n d ed  i i

I ) ecemmmbcr  1q79 Prs ’ p.o t e c h u m m i c a l  u u n e m m m o r a n d u i m n n  n un i’~’~ u h Is amid o u i t l i m n e  p la mns f ’or f ’u uture
e ft ’or t ,

S



I 1 1 1 5 , 1  t a ’  l u t H
( h i t ) !  ~ 2

\ A \ ’h  . \(

Anal ysis of Installed Energy Monitoring and
Control Systems (EMCS )

()hjee iiu ’e

1’ ~i ’ t m m n g  I Sb ‘5 au’ s’ b e i i t g  c \ a m u u u n e u l  t o i d e n t i f y  p a ra i mu e te r s  af ’f ’es’ t u m n u !  I t i t u i u ’c p r u t e u i r e —
mtns ’ u n t  a m n t h  s\ s l e m m u  ds’ss’ l o p u n m e i u l .

It ’e/ i t i i t ’a/ I,) ,) roaell

I s i s t u i n g  s’ h i s’n ’ g \ u n n o u i i h o m ’ m m n g  amid c o n t r o l  s\ st - i l l s  s t i l l  lie s’ x a u m i u u n e u h  f o r  n ’i l o r ! m ~a t i o n
af ’f ’e c f i u i a  I u m t u r s ’ p r t ms ’h ui ’s’ u n u e m t t  a i nd  s~ s te in  d e v e h o p u n n e m n l ,  i m m s ’ l uu h iu i g  5’, s t e i n  sCsI. , es’O miom t u i s ’
a m m u l  u u l ~s’ r , i t i o u n a l  bu ’ u m c l  i t s , r e l a t i s c  u u t i h u , a t i o m i  of ’ sy sls’un n s u t u r e s . s\ ’ s f s ’ t m m  s h n o r t c o m n u i u n g s  ant I
shes i r a b i u ’ a u l t h u t u o i n s . ops’r a t i o un  an sI  m u a i i f t ’u n a n u ’e pu ’ob lc i tms  f o r  t ine  s~ stem amid c o un ip o inen t s ,
aund  o i l i e r  re l a t s’sl pa r au i us ’Is ’i ’ s . ‘I ns ’se u h a t a  w i l l  bu’ use ol t i  oi s ’ss ’lop  s i t s ’ su r \ s’y au th pro ,lt ’ct

V sls ’ss ’ I o p m n u s ’ u u t  m n i e t l u o d o l o g v .  alou ng s’ t h u  g u t m d a m n c s ’ ‘or ps’rf ’o r u n m u n g  aun a I ~ st ’s um f  s\ s tem ceo—
u mou nn i c  e f f ’c c t t s s ’ ncss ,

J.’}’ / t i  7ft 77 I’rogress

I \ I (  S \ t s ’re e v . i l u u a t u ’sl um t s ’ r u n u s  of ’ o p e r a t i o n a l  e l f s ’ s’ t i s . ’ in e ss aunt l  es’ o mn omnn i s ’ sas i m n gs ,
l I lt ’ dirs ’e u amid  I n i u l u h e i n  bs’ m nu ’ f i t . .  \ t s ’i ’s’ s t u u s h i s ’ui to ui s ’I s ’m ’ mm ni uiu ’ puissu h l s ’ a p p l i c a t i o n s .  I’ xpami—

sioun i ’o ssibihi t i s’s \ss’i’e ,ilso stu idicd t i  e s l , i h h i s h i  tIne o p fu u m tumt ii m miouit torium g amm t h comm tro lli m ig
capabi mf i s’s mmcet i eul f ’or , m I a s ’ i h i t y  s u uu ’I u as ( a u m n p  Pt ’ m i u i l c h o i n ,  Rs ’ s u i l t s  ss’ers ’ rs’portcd m un a
t e c h u m n i c a l  m n n e u n m o r a m n d u m n m m .

I h is ’ I hu m n s ’~ sveh l f ) e l t a  ,~0O0 I \V1 (VS at (‘a m p  l m s’m m sh l e loti t t i s s’s a l u a t e d .  au ud t Ine  u l ata
svs’re a t t a l v t e u l  to u h c t ’, u ’u m m i u n s ’ t Ime  cos t  sas u ihi s a h t r i b u i t a b l s ’ to t ine  i u i s t a l l a t i o u m  of t h e  s~ s t e m m m ,
S t e c i m m n u c a l  u in u ’ u t n o r a u n d u i m n n  11 mm t I n e  cs~u I u a t t t n t n  st as  a. ,t i t ’u h ,  \ l t  hm o u m g lu t ine  ( ‘ a u n m p  P e u n u h l e t o u n

i lo t i s’v ws’ll s’.’ s ts ’ u nn ss’ .u s u u m s t a l l u ’uh f o r  u m m a i m n t c u n a t i c e  i n t l  u na ui pos s’ L’u ’ s i t  i i t g s , t t s  ab i l i i y  t i m
c oun t ro l  em i cu’ g\ ’  usage amid  s’ I i u u n u u n : m t e  s o umne s t’as l ef ’uh p r a ct  met ’s resul ted imn a pa~ b a s k  period
of ah ou i t  ou ne sca r .  ‘[‘lie c a p a b i l i t y  of expamndiu ig  th i s ’ sys ts ’ u nn to  d i r cc f  lv aslol rs’ss euu erg~’
n uanag e m e mnl , uu i s ’ lu ol iu i g  e l e c t r i c i t y  s’ o n s u m m m p t i o m n  am nd de m a in u l .  is also m t m n p o r t a u n t .  N l u u n i t o r —
mun g  of  t Ine  s’ ” p a i n s i o u n  of f l u e  (‘a m n n p  Itm em muI l e to u n  sy sts ’ m n n  ss’,ms s t a r t e t h ,  S i g un i f ’i ca u i t  l ’i mid im m gs 0 mm
o t lu s ’r I’ \ t (  S were si i ummun m arm , c th . amid a da ta  f ’i le of u mss ’f ’uu l  docu m n i emi t s  con mi pi l ed  -

l’Ianned Vt! i/c sloises (C ottip letwi, 1) aies)

Ju m m i e  197”) ltm e r f o r m n i  t e c h n u n i c a l  s’ v a h u u i f m o m m s  of e l f  s’s’t s e i n e s s  of im ns t a l l e d  s\ sts ’un s  am id report
re sill Is  mi  t e c humn ical  nnue mmn or a un da ,

J i m m i e  1 97 9 , \ i i , i  N i~ loath se lectiou n ammd ru ’ su l t au m t  s’ u ’ ou nomm m ic  he mn ef ’i t s  fo r umi c l us iom n inn
5’ \ i  s I t  lug u’ u’oruom ic a ia l~ sus gui ide l ine s ,

J u I  I 97”) A m m a l y t s ’ imn c m’ u’umme un tal expamnsi omn , pr ou ’urs ’ m m n c m m t  . au th u n i a imntem n ance  exp eriemn c s’ f ’or
e o r reha t io n u  w i t h  sv s teu m n tech mno l o gy . Report  s i g uni f ’icaunt  re su i l t s  to sp o lusor u n  a
tec h n ical n m n e u u m o r a u i d t u m n .
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September I 979 Prepare tec h nical uio ) te omi recoumnmin e mnded uti l izatiom i amid potemi l ia l ceo—
miom nnic b emi et ’its o f comnv em ntio m na l  unomnitorimig amid control system tec hmio logy.
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Conservation
C ategory 6.2

NAVFA(’

Energy Conservation Handbook

(Thjeeiin’e

The objective is to prepare an emnergy conservat iomi manua l  f o r  use by base level
cm i guu nee rs.

Tee/i izical 4pproaeli

NB S h a s  a countract  to prep are aim c m n erg ~’ counservat io u n hnau ndbook  or tIne Ai r  Force,
‘Fine Services have si m nii i ar fac i l i t ies  and c onn serva luo mi  pr ob le m m i s ,  TIne approach us for (‘Ft.

to pro v iuhe tec h im i ica l support and rs’vit ’st ’ of t Ine  Im am i dbo o k  as m l us t’o r m n mui a t ed  to ensuire
t h at it m eets tine basic r e q u i r e u n u e u n t s  of tIme Na ’,  v . as wel l  as tine ot luer S c r suc s ’s , A
h ua n n u lbook f ’or m i ew cou is t rucf ion was c ou nnp le ted  iii Septe mn n ber  t ) 7 7  by N 138, F u i r t h n e r
re fi u nennent  amid qu i an t i t ’ica tiou ’m is amnt i c ip a t e d  to adapt this Inaum ui ho ok f ’or N a v y  m u m  , t u u ’ u n m n a r v
desig n appl icat io n s. t h e  energy con iservatiou m i um vestm nneu m t progra unn . and unew n m n h i t a r y  comn-

V s t r u uc t ioun .  1 h a n dbook m m mo di t’icatiouns amid umpdates  wi l l  be acco nip lish med by c o n t r a c t .

I T  / 9 7 6/ 7 7  I ’rogr ess

‘Flue t ’i u na l  d r a f t s  of \‘ol u n unne s  I ami u l  I i  of t Ine  ,\ 1 V \ BS cu ncrgv  c ou nse rva tuomn h namn dh ook
h a t s ’ heeum c o unu phete ul . (‘ I ’  L eu u er gy p r ogra m nn  emmgu m l e e r s  reviewed the  haun db ook ~ f o r  adap t a—
tioun imnt o  a Na t  v s’h n e r g y  hm au nd bo ok , I ’ Iu is  rs’s mew s t i l l  be c u m l n u u m n a t e d  inn a svork s t a t emen t
for a dra f’t N a s v  e i n e rg v  i ua m md boo k  to be acco mm n plm s h neuf  by c o m n t r a c t ,

Planned Milesto,,es ((‘ ompleuion Dates)

Septe mber 197 1) Publ i s h  f iuna l  m is ’w e o uns t ru ic t i o mm N as ’y e m ns ’rgv h n a mndhook  ( by comntract ).
Sep te uu nb er  19S5 (‘o u n n p i e t e  t l u r s ’s’ -y s’ar upda tes  of cotnss’rva tuo n luamidhooks I by con t rac t ) ,

I
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(‘on ser v al i on n
(‘ategory ( , 2

NAVFAC

Energy Optimization Handbook for Navy Base Planning

Ohjee iiu ’e

l ine obj ec t  is s’ is to provide a h ua un db o ok to p re u ic t cnu un iu ue  op t iumnu m ni  mix tures  of
s’ u u v m r o m n u n n c u n t a l l y  t hr iv s ’un p ot t er  s~ s l e l h u s  amid energy colu ss ’Ft a t u ou i  s\ s t c t n n s  f o r  p la n nu nmung n aval
a p l u l m s ’ . if uou u s .

Ie( ./ ,,,j( ~ / f pprou( Ii

m i t  i 1 i1 opera t ioun a I amid  econo un nic  p ara i ’in e fe rs  I’or coun ser val  iomn slcsj s’s’s annul p ow er
s\ ste h i s  s t i l l  he iu is ’u i t  i t i ed  aum d f ’o n i n n u i f a t c s l  f o r  o h u m a m n t i f m c a t i o u i  su i tab le  Ion umse inn a syst em n i s
t m p t i n n n i i a t i o u n  pu’o cs’s f u u re .  I e c h n u n i c a l  i u n p u m t s  f ’r cm mmn app l i ca t iouns  e u m g u m n e e n i u n g  amid a l l  o t h er
eu ng i u n e e r i u n g  1 l s  i s i o h h s  ts i t  Ii s’ounse r \ ’ a t i o m i  amid posver syste m un as s u g n n uu ms ’u n t s  svi hl  f ’or n nn t ine  basis
I or l ’o r m m m n u i m t i unu i  u m n m t  chu a u ’ac l e n u s t  i s  ~~, Sumnce  f l i t ’ es ’o ls’ e unneu ’it of amu s’li s’rgv opt i m ni iza t i o um
pr oceulure s’m nc n innp . mss s ’ s a hangs’ s ohu m u nne of teehnunolog y yet to be des ’eloped. a un u m n n ber of

sps’c i f ’is ’ p r o u h u s’I s  of l i u m m i t e d  scops’ are def ’m m n e d .  u l t u m u n a t e l y  l ead i t ug  to tIne f’imn al procedumu ’e

l int ’ basic opt m n i z a t i o m procedure s t i l l  be as ailab ls’ as au a p p r o s m u m n a t e  umm e t luo d  u suung
par .im nuet nc s’umrs es amid ha u nd  c a i c u m l a t i o u n s . a u n u l  also iii a s’o u n n l u u m t e r i i s ’tl vers mom i fo r  m n more
sop i m i s t i c a t e u l  s’ o u m n p u n t a t i o u n ,  h ) o s ’ u m m n u s ’ m m h a t i o m i  of t h e  o p t i t n n m i a t i o u m  proces fu m n e  s t i l l  lie ium t I n e
f ’o r uuu u mi ann 5’i n5 ’r g~ o p h i u u l i / a t i o u n  hnau i d b o t .m k f o r  N. m s~ base p l a m u u u i m i g  amid s t i l l  be updated
per ioth ica II

I”I / 97( 1 V! 77 Pro gress

. \ u n  eu’u m m n o u n n i c  a m n a l ~ sis u’ o m n n p u m t s’r p l o g r . i m n n  was i s hs ’ u m t u f u e u l  as s’omnn p a t i b l e  w i h h n  ~‘s .’\\
I .\(

‘ I’— 44 , ‘‘I s’ t ’ h m o i l m i c  .‘~ m n a I ~ sis  Il atnui b oo k ,’’ Semusit i s i t\ a in al ysis s u i l u r t i t i t i m n c s  ss’ s’rs’ addc si
ho t i n s ’ o p t m m u m i i a t i o m n  uun o t h e l .  S st ork m’e q u it ’sh t im i t i i t u a t c  acs’o m n n p h u s h i m m n e m i t s  of i n n u l e s t o t i s ’ s st’ a s

m s s u i t , s l ’

/ ‘lw,ned lu /ct (ones (C omplelioti Dales)

Ss’ p t e m m n h e r  11) 7 ( 1 I ) s ’t s ’ i t m p  mnmas ’ h m m m u e  p ro g ram m m f o r  e u neu’ g\  o p t m i n n u i a t i o u n  of ’ N , i s ~ i i i s t , m l l ; i t u o u n s .

I ‘i ,”~( )  ( ‘o m m u l u l e t e  & m p h i m u u i i a h i o m i  p I a m n m n i m n ~ guide .
( ‘o , n t i u n n m i t i g  ( V p h l , i t s ~ opt  uunni i ,mt h u n  p l am uu nimm g gu tut i s ’ pct’uo sl sa lly.
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( ‘ t , i , s s’ i s , ii io n
( ‘ ‘a i s ’ t i u I \  (u ,7

\A~’i 
~~

(‘

Energy Systems Application Survey

(Thj eeiii ’e

l h u s~ p o t e u n t i a l  app l i s ’ a t i ouns  o f s’ h i e u ’ gy s’ o m n s e m ’ s a t u u u i h  u l e s u s ’s’s at N a t ~ bases wi l l  he
d e t e r m n n i u n u ’o h , i u nc l ud c u l  tv i lh  be a s’ounnpa nisoun of c o m n m p e t i u n g  5 o h m s c n s a l u o u n  a l t e r m n a t u s e s  am id a
ds’ h e r u m n u u i . i t i o m n  of ’ f i t s ’ rs’ s u m l t u u n g  eu ’ o m t o m u n i e  pa vbau ’k.

iee/iiiit ’al ‘lppWQ( / l

‘To is lc m m t  i iv t h i s ’ hus ’sh ah l oca t  j o ins  of s’ u i h i s s ’ns a! oil R& I) f ’u m m d i n g .  a bas e—h ~ -bass ’
V 

s’Oiiss ’l ’ s ,i tiOhi a p p l i c a t u o u n  m n i a r k s ’t s u i n s s ’\ s t i l l  hue s’ u u m m d u u s ’ts’t h ,  h ’ a c i u  base s t i l l  he ina mn u l l e d  as a
V u h i s t i m n c l  e m n t i t y  atn u l co unnps ’hi mng com ms e m’ v a huou n  a l t e r u m a t i s s ’s t v i i l  be p r i t m r u t i i e s h

F) , ’ / 9 76/ 7 7  Progru ’s.s

l ’h i i s  f u n t ! i s ’ s I s t i l l  he s t a r t s ’sh i i i  t Ine  f ’u tumu’e .

Planned ,thlesio,,es ( ( ‘ wnp leiion Daies ,i

Per i ’o ru m m eumerg \’ co u nserva t ioum sv s ts ’u i i s  a p p l u c a t u o u n  suirs ’e~ ’ .

1u 51 Is ’ s h i n s  i v as un ee d et l .
Sliles t u m u n e cou tnp ls’i n un d a I s ’s are \‘ s’I to he tlet t’rmn n i mm ct h ,

B-63
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Counservation
Category ( . 2

NAVF A( ’

Application Engineering Studies

Objective

Tine objective is to prov iue RDT&L assistamice to coordim m ate a count inuous flow of
technology t’rouni nat iomnal  emiergy program in s to Navy t’ield activit ies and others.

Teel,,zieal .4pproacli

T h e  RDT& E app l ic a t ioums emug iuneer in g e f f o r t  represents the direct app licat ion of
tec h iu no l o g v  to ac t iv i t ies  at Navy bases . NAVFA(’ h ead q u arters , amid eng ineering f ’ield
shivis iouns . aund is desi guned to ease t ine i m n m p l eu m iem m tat i o u n of cOmi servatio um devices amid iu nsta i l a-
t iomns  of ’ m ess posver systenns thnro umg hnout tine Navy . I t is time responsibility of’ tIne
app h ica l iom ’is euigiuieer to coordim iate requests far Rl)T&I’ w i t h  the appropriate pro gram
pe r sou n u ne l  at (‘FL to ful f i l l  t ine re q u m ire m n ’iernts of tine request wi t h in (‘I L capabil i t ies .  It  is
ti ne r c spot n s i h ih i ty  of ( ‘ l ’ , L pr i mmc ipa l  emig i neers im m eunergy cou m servatio um and advaui ced power
syshemn m s to unna i u n ta ium cur ren t  tcc inu i o l ogy bases in t i ne i r  areas of expert ise .  It  sh ould be
recog uni z ed tha t  u m n a n v requests for Rl .)T&F are wi t h niu m t ime t ec liui ic al  capabili t ies of tIne
app l ica t io u ns  eu ng ineer.  i ’ i c ld  representa t io um ts unnaunda tory  I’or t ine iuns t a h l a t ioun  of a system at
a Nas~ base tha t  u s u iumder  deve l o p unneunt  by (‘FL ,

At least one app l ica t i o m is  eulg imneer  wi l l  be dedicated ful l  t ime f ’or line dura t ion  of tIne
progr anm to coord iuna te  t ine  so lu i t io u n  of tech nical p ro bl eumns iii t ine field. Th is ef ’f ’ort imivo lses
i m n i po ) r t a n i t  ( ‘I F in te r faces  sv i t hn  N ,.\\‘I A ( field activities , amid em ig iuneer iung f ’ie ld thus  u s i o n s ,
tine Nav y  I l nc r g v  O f f i c e ,  I R l ) A . o t h e r  federal ageuncies. amid indus t ry ,

T h e  t r a n s f e r  of cun erg ~ tec in mmo io gy  m i  b u m l k  is d isseunnimmated  im i a wide s ani s ’i~ of svav s :
ovcrs icsv b roe lnuires .  t ine ( ‘ 1’. F I . nc rg y N ets  s h e l t e r , I c e l ndaha  Sh eets . pro gress reports 1( 1
N, ’ ,~ Vi’A( ’ . detai led Inaundbook s . amid  f ’o r t nna l  ( ‘I L l’e c h m m i c a l  Meumnora u nd o u m s .  N o t s ’s . amid
Reports.  l ) i s t r i b u t ioum of t u u i b h i c a h i o m n s  I s coui tr olhs’d by \A\’ SI ,\ 1’ Im is t ruc t i oun  5 720 .7A .
h io t t’ s’vcr. au th as svus l e a u l u s t n i b u t i o m u  a~ possible is ss u m g in t  f o r  Fuiergy Program Off ’iee
dos- u u u m e u m t a h i o u n  - ‘lime t r a m n sf ’er of t c c h n u n n h o g y  mml i i  the energy pu ’ogrann fo r  N a v y  bases is
p r i um nar i ly  t Ine  u’ol l ect i v e ns ’s p o n i s i h u h i t y  of every  e u n g i u n u ’er am i d m m m au nage r iun (‘ I L w m t h u  s’ncu ’gv
P. t) ’t ’& I a ss igm i umne un ts  au th comis h i t t u f t ’s a sigh i t ’ ic an i t  port io um of t h e ir  work  loath .

I I  / 9 7 O/ 77 Progres s

Term requests I u u r  uss u s l , i u i s e  re latiin ui to cumt ’rgy p r obl eumms at  Nas  ~ - 1)01) . amid o t h er
ageu ncy t ’a c u l i h u u ’s h a s  h eemm s’omm ’pl ’ ’t s ’d . S c o m n t i m m t n i m n g  ef ’h ’ort  us b e ing  ex peumded  to app l y  amid
rela te  RI ) t  & I pr ojs ’s I s  I!) t ine f ie ld .

~V u un u h amid solar m m i o i n i t o ruum g at ( entt ’ r v i l le l3eas’h h a s  bs’cm i s’ou nn p l e ted ,  I ) a t , i  1 u u u  —

respu mmdi umg st i t  Ii the  I’ . ur t ’k .u d i i i  tt’; us .us ss ’mm n b h s ’ ul amid corre la ted.  ‘s t e c i u u n t c a l  nneummora u md t u r in
on t h i s ’ s u u m m u t m a r y  of this ’ s i x  ,!sshsI i h i ~~e h ’ l o t e s t s  f o u r  I ’ \ ’  1976 was u’ o i u u n p le t ed.  ‘5 s l r a f t  of t Ime

13-64 
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SRI study at t Ine Puget Sou und Nat  ai S i i p  Y ard on line re la t iom is l n i p  of ’ o u t p u t to energy
iunp u t  was  reviewed, 5 slat e-o f -h ue -art  ‘a I-~ was per f ormed on solar cells for cat lmodic
protect mo m of reumnote um ndergro u u in t l p p e lu unes.

P laitited .t1i/eslo~ies (C ‘ompl e lion I) ate.s ,a

Co nti umu i m ng Performni amid co ordinate app hmca t i o m m e ngineering studies as required. Docu-
unn emnt each task as com m npie te th .

(‘ont i u n uu i u n g Provide tec inuno logy t r am nsf ’er fro u nn ( ‘FL to N \VFA( ’ . its s’mng i uneer i m ng f ’ield
divi sio un s . and I’ield a c t i v i t i e s ,  lum t e r i ’ace w i t h  f~ dera I agt’m h cues ammd i m mdumst r v ,

(‘o u i t i mi u i m m g Review . solic it , and gemns ’rats ’ T echn data Sh eets. ( ‘ I’  L I’ im e rgy F oru mm n mmews l e t t e r
art icles , am i d o t h e r  tech nical publ ica t i ons ,

(‘o u n t i n u u i m n g  Perf ’or u nm eum ergy ap p h ica t i omis  engiumeer i umg f ’or N a y  re ques tors  iu ic iu ~ u n g lab or.
V eu l u m ip mn ne um t . aund i u n s t r u u n n e m n t a t n o u m  as nmeede u l ,

B-OS
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Con servatio n
(‘ aic guo y 6.2

NA V F’ AC

Study of Capital Expense Premium to Be A llowed
for Energy Saving Physical Plant Investments

Objective

Tine objective is to pu ’os ’ide a umnet inod to com ’u n p u t e  t ine pre m nniumn m iii cap i ta l  mum vestnie ui t
to e unsu m re aga ins t  e x t r e u n m e  l umel  c h ms ’ngy price esca l a t io m n.  T ine  d i f ’f ’ere u i t maf  inves t m n i e u nt  juus t i—
f ’ieul It) o f f s e t  dif ’f ’e re u n t i ah  fuel cost escalat ioun us t ine desired result ,

Technical ,-lpproa elz

S st mi d ~ rela te ul to fui e l cost s’s c a l a t i o t m amm u l  t h i s ’ counsequ m emmce s of umot a ch n ievmuig  e l ns ’ rg\
i u mt lc p e mn d em m ce inn the [un i ted  S t a t s ’s is t ine p I ’s’ t n n i u u n n  imn c a p i t a l  s’ \p c ln s s ’ tiuah tIme go sermnunns ’um t
shou uht i  al lot s ’  f ’or emnc u ’g v sas m w~ phi ? .’ s i ca l  p lau i t  i u n s e s t n n n e u n  Is, F iuma hi zat 0mm of the capital
pr e unmiu u m i  s l i m i ly  svi l l  f ’o l lu i s s  t ine  c omnmp l e t i om m of ’ t Ine  f ’u m e l  s’ s c a l a t m o un  stu i sh v slu ice u n i uc l u of i t s

m nn h u u i t is based omm f ’ume l  p r iu ’iu n ~ . ‘Tine f ’iu nal  re suu lt  u m l  bo th  protlus ’ts w i l l  re la te  to cumr remm i
\ .is \ ec o un o umn m c pn. i5 ’i i s ’s’S am_I recomm n m nneunt l appropr i a t e  s’lna li gc s .

1”) / 9 7~ ’ 77 P r om.’rc ’ss

I s o s t i l t  ~‘g i5 ’ hi, s’ / i e 5 ’ m m Us’ u ~‘l~ mp t ’J i lna t  uh ’Ienn ine this ’ p re mml i u ui mn to be al lowed f o r
s’i i s ’n,i \ s . i s i m n g  s’ u ) i i st n i i s  t h o u  omne p n i u m n a r u l n  Ion t I ne  sh or t  ts ’ rmmm am m th t i ne  o ther  f ’or tine
m u n t s ’ r u u n e d m a t s ’ t o l omn g t c n u u .  S u h u j i  t of ’ t b , - l ’muna l  r e / l o u t  h a s  h ee m m comnmp l e ted ,

I t is ~~T ’ ‘ l s ’ u_’t  i ’, u m m n f  u im us ied  i i i  I ‘m /

I ’la,iin ’d i/ i / i ’ ‘,( o,,u ’’ ( ( ~unplc ’iioii l) af ’ %

I )~ ‘ u  ~‘ l t u i u  i h s ’st s’um rm c s’p t”. b,u~~’ l  nun prior st ork ,
Pr e l\n re d o c u m u n n e m n t , u t m o m u n  of ils’t\ s’(lh is ’s’l)ts .

\1 m Ic ~t o un e s’oun i phs ’ I m o u n  uIa i ~’s .i ni ’ \ s’t i i )  be ul s ’ i e numi u t m e u h ,

l t—u ~6

V — V  ‘ ‘ V , , ,



V ‘~~~~~~~~~~~~~~~~~~~ __ V ,_ _
‘ ‘~~~~~~ ‘~~~~~ ‘~~~~~

( u t i i s C l  t a u i u t I t
(‘ a i i ’gul r s’

NAS h A (’

Data Compilation for Energy Consumption and
Facility Operational Statistics

Objective

t ine obj 5’~’t us ~’ is  to c o m m n p i i e  n un—si t e  da ta  aund stat sIt s’s related ho e ln cm ’g~ th em aunul amid
e o m i s u i u i n p t  n un at u mava l  i u n s l a l l a t i o u n s ,

ieelz,, ical , lppr oa t ’lz

F uuc i ~u ns l ehu ’s’ tr i ca l  c o m m s u n n p t i o n  t la ta  are av a i l ab le  nun a base—b y —base  t a b u m l a t i o u n  frounn
a s’ o mm npuu t e r  pu ’ u m g r a nnn  l)et’s’i nss’ I ii5 ’i ’gy ll nt ’o r m nn a t ion  S v s temnn  f o r  N a s \ ’  [t i l i t i e s  ( t )t~ I S —Il
‘I ’hne p nog ra u nn t’ o u n t a i u n s  s’Ouls ui m nnp h i om i at usi s’Ost of coal. p e t r o f e u u n n  prod u,m c t  s . e l ec lr i c i lv .
st s’ au n m aund hu n t  svats ’r . u n a t n i r a l  gas ~mu nd pn o paume . t i n  h i q u i t ’ied pe t ro l eu u nm gas. amid t ine  1973
I basu’ h i u ne I s’ o u n s u u n n p h i n u l .  h u~ munomn hh u . fo r  s’achi of ’ 5Sf) a c t m s ’ i t u s ’s. This da ta  svi ll be a i u a l v i e u l
au nul ah ugume u h as to ) P a r a i u n s ’ts ’rs of i m u l s ’rest . sushi as u’l iu nnate , geograp h ical In ca t io u n .  fuel
t r a u m s p u ) r t . i t i o u h  s’ost . am nu h t y p e s  of ’ s’nch ’g\ \ \  sls ’ u u i S  n un base, ibis ’ a c tua l  brs’ak u ho st ’ i i  inn
eu nc rg \  de m nna u nd  h~ c u n d —t t s s ’ C ,hts ’gtl h ’\ is umot . i s ’a i l abhe I r o m m n DL I S — I l .  aumt l nun—si te  u n n o n i h o r i n g
at mt l i r is est c i t  i tn i ss ill be rs’qui urt ’d . m f  h v p u s ’ai N,is bases to be able to ac cui r a l e l  es t ium i a te
emnth— u usc  s’m ie  re~ c onsumm m n p t iomn , l ’hn e opem .i t imi g a m iu l  u u i a i l m t s ’un a mnce sit s ! and rs”h ia h i li ty of’

s’ so- I r i t e  boi lers , diesel s’ m m g m m m s ’s . gas t u i r h u m h i s ’s , h I \  \ (  systems , amid other p o s t e r  facilities are
uil imu np o rt .ui ns ’s’ t o ailo nw tine qu mamutitat u ss ’ s’ommnparu s o ln of’ mes s’ pu . lss c n s~ \ t s ’ T i h  caundid ates ss it im
s’um rre u n l  f ’a c i h i t  is’’,,

I.’),’ / ‘176 7 7 /‘r uu,’r ess

I s’chnical Ms’l mn o rau u d u mum i \ 1— 5 2 — 7 7 — 4 . ‘‘I’ rs’ h i u n n u u m a u s  Report  0 m m t ine  I s t i h h i a t i o n  of ’ l un d—
I, st’ t ) f N i t  ~ h t.ise Lm u ei sit (‘om u su i m muphiou n .‘‘ h as beeum pnnu n i s ’sl It s ’ th if ’f’eren t imnet inods 1’u f ’

s’s t t m n n a t i m u g  s’m m d muse of ’ s’lcctri cal s’u ns’i’g\ ~mt thus ’ Pom u nt Slugim . (‘ a h i f o r l i m a , N a v y  connnp lex
(P ’s l I  ( I comimpare th  St s i b ,  ‘line s i l i n p l s ’r u nme t h uo t h  co u m lu h  be used to o h u t a i m i  a Na t  v’ss’ iu i e
e s t u m n i a h e  of’ s’mm ul i i ss’ . by qum s ’sti nu nmmairs ’. un ami s’xp cdm t i ons m u na u mumer. I’, un d— ui se categories
app i ’ op ni . u te  to t i n e  N. i s~ — t t m i l e es. t c n s i o u i  of l i n u s  s tu mt i  h a t s ’ be cun ui s ’s u ss ’sh ,

Space lu s ’a t n m i g  m u ss ’ amid cost f u r  oscr  500 ss’pa r a t e iy  acu ’ o u u u n h a b l s ’ N , us  ~ ac tu s  it  is’s h a v e
beeui c s tuu n a l e o l  I rounu t he  I ‘m 11)76 I ) l ’ lS ~l I .  S s i m m n u i a r  csf m u n a t e  h ua s  been mima u he or a fs’st s’r
mm uumn h e r  of ,is ’t i s  i t  is ’ S for a in co undi t i t u u i i m m g  eunerg y co u nsu m mmph m u m  au nd cost , ‘Fine mnmet l nod umsetl
f i r  both u m f  f I n es t ’ s’ s t u u h i , i t i ’ s us s’ sss’ u u t u . m h i v  t I n s ’ sam u ne as I l h o s s ’ uss’sl m r  tIne sps’s’ b , i l  s u m r s ’ s’~’ of
N . i s \  . tnmd Mau’u t i s ’ ( t i p s  f ’a u m m i l v  h io u us i itg.

A~~t~~i~ i s i h i o m u  of ’ fl u ’ I hi s ’m ’ C\ D a ta  \I~~h tr l5 ’ I .u I u ~ n,itorv ( I  1)51 F )  tt u h h  iumcre.msc tine n t iu nn lu cr
of h u m s ’ , i t i o i i s  at w in ch  m um s ’ a sur cmenm t s  ca in he un ’m~n uh e due lou t u u m m e  sass ’sl iii t r a m n s p u nt ~n t i o m i  of
i mi ’ , t r u u t t n s ’ m m t a t i o n m  a muu l  set u ip _ mt  u n nt ’asur ~- m n m e m n t  si t e s , as sss’ll as u m n i m l i n n m i z i m n g  I u a n n d h i u n g  dau l n , i e s ’ .
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M odifi cat iom is to the E”I )M I vehicle sm ell h ave beemn ninade t’or the lu ns t a i l a t io n of ir m st ru -
u nnemitat iomi . ‘S 1 .600-m u le sinak edow um trip dem ounstrated tine re l iabi l i t y  of ’ ti ne ve lnicle.

Assistami ce to tine PMTC. Point Mumgu m . (‘a h if ’ornia , Pumb l ic  Works Depar tnme m nt  I ’ u m c r g y
Officer was provide tt . Ins t a l l a t i o un  of ’ 160 additiomnal sv~mtt -h n our meters. 36 of wh ich h a t e
pulse g e m ns ’ r a t i o m m  feat tures  per mnnit t i um g c oun t in uoums recording of electrical com isumptio um amid
calcu latioun of ’ uusage rates . h a s  been completed.  ‘fraums ni missi o n svu ll  he over available
lel ep lnomne li m es th m r o u m g hu  t ine usc of eun cnu hcrs  and decoders aumd u l ata  loggers . f ’eediung in to a
connp u ter - c o mnnp a t ib l e  t ape  record imig device.

All  p l am n i med  i n s t u ’ u m u n n e u m t a t i o n m  h a s  heeun chmecke ti , Fie lt l  measurements  using tlue I 1)51 F
b iave  b eguun .

Planned .tIilest Oil(’,. ( ( ‘ 0ifl1) lt ’tio,l I) ates)

omit iun u l ung  ,‘\s’q uu rc . i m n d  s to re  ‘ t e l  amid t’i ectr i s ’al 1) 1)55 en c nu nsu mm i i p tuoun  amid ~‘osI d a t a ,
Re port a mm ii uu l ly .

( ‘ n n m t i m u u i i m m g  (‘ohiate e m meu ’ g\ dem u mamid  data au uu h am nal ytc  for causal ne l a t m o u ns h n ip s .  Report
a m i m i u u a b b ~

(‘o u t i m m u i m n g  I mm ss ’m n t o r \  shn om r e a c t i s  I t  power  s\ s t cm n i s  anti c om n m pm l e  s l . r t , i  0m m p e r l onn iamice.
u u u a i u m t e u u a u n s ’ s’ , aims! r e l i a b i l i t y .  Re port a u n u n u m a i h v

V ( ‘o n t i u n u i u n g  \ls’, i s i i re  t in t ’ e n nuI use of ’ eumen’ gv I l i gh t , Inca ! . coohung.  losses . i n du , m str i a l . amid
ot lner I at bases u ’ c p r e s cu n t i n g  a spn eaul  of c h i m u m a t u c  t~ pcs I on perio ds u ieccssar \  f ’or
s- s t . i h l u s h i h u h g  h ou m g —t cnnn i  l i a t t e n ums ,

Ss’h” t emn nb er  I ‘)“ s Pros jute specia l as sr s tancs ’ , . n i s  ice and information to tIme N S VF, SI
N I  SI . ) 13’l’[ . aiu ’ — c o u i o h i t i o u u i u i g  tommie—up au nd o t h e r  t l a ta —bu se — re la te u i  as ’ f i s t i ’ s.
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2.3.3 Naval Sea Systems Command (NAVSEA)
New Energy Source s
P.E. 62765N
Task Area SF 57-571-005

Int roduc ti on

The NAVSEA exploratory development program is essentially an ongoing effort to
review and analyze the state-o f-the-art in energy technology as it may be applied to
shipboard systems. This program includes investigatio n of the two broad energ y tech-
nology areas: energy conservation aboard ship and new fuel sources. The energ y conse rva-
tion aboard ship e ffort emphasizes the development of more e fficient shipboard
machinery systems. The new fuel sources effort is oriented towards the development of
nonpetroleum fossil fuel sources. The primary emphasis of this e ffort is the conversion of
oil shale , tar san ds , and coal into liquid fuels for shipboard use that would meet military
fuels specification. The direction of the energ y conservation aboard ship effort is signifi-
cantly different from that of the new fuel sources effort. (These two efforts are not
actually distinct tasks funded separately ~~~i the energy conservation aboard ship and
new fuel sources work un it . )  A flexibi l riiphas is between the two broad technical
areas must be maintaine d to allow for ration of new developments and change s in
emphasis in the nation al energ y program. ~1owever , for ca t egor ization pur poses , the
energy conservation aboard ship e ffort is described separately in this energy conservation
ca tegory. Similarly, the new fuel sources e ffort is described in the syntheti c fuels
catego ry.

Figure B-2 shows the overall NAVSEA explorato ry development program in energy
conservation. This figure shows the program logic , the interrelationships between work
units , and the progression of data and products throug h the development sequence. It
also shows how the exp loratory develop ment program is related to the follow-o n ad-
vanced development and engineering development programs.
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Con~ rvation
Category 6.2

NAVSEA

Energy Conservation Aboard Ship

Objective

Energy conservation technology for shipboard systems emphasizes the development
of more efficient shipboard machinery systems. This exploratory development phase seeks
to determine the potential for reduced fuel consumption in future ships and craft
through the implementation of alternat ive propulsion and auxiliary subsystems and to
solve the technological problems that represent impediments to hardware demonstrations
in the 6.3 Category and 6.4 Category programs. The goal is to realize a 15 percent to 70
percent improvement in the efficiency of individual systems and at least a 20 percent
efficiency improvement overall.

Technical Approach

The technical approach consists of several parallel e fforts:

• The future nonnuclear fleet is to be characterized in terms of projected ship
types, powering requirements , requisite mission capabilities , and anticipated date
of fleet implementation. Projections of fleet characterization are based upon the
Surface Warfare Plan , POM submissions , the Extended Planning Annex , and
extrapolations to the year 2000. Powering requirements for proposed ships and
craft are calculated based upon the projected mission requirements and the
anticipated displacements and hull forms.

• Propulsion and auxiliary systems alternatives are to be synthesized to identify
energy-related design parameters . These propose d systems are to be evaluated in
terms of their ability to effect minimum energy consumption and life-cycle cost ,
while satisfying operational requirements.

• Developmental problems and risks are to be identified for systems that offer the
potential of minimum fuel consumption after analysis on a total-ship basis.

• Where the necessary technology base is not sufficient , exploratory development
programs are to he directed toward demonstrat ing the feasibility of pursuing
hardware demonstrations. Upon realization of the potential of competing con-
cepts , either project termination (where no advantage can be demonstrate d) or
graduation into aávanced development is to be recommended.

• Where total-shi p systems analyses result in positive recommendations for imple-
mentation of systems currently in the developmental cycle , the existing program
is to be expedited to the extent  necessary to ensure a reasonable probability of
component availability relative to a projected ship construction schedule.

• Basi c research and related interagency efforts are to be continuously monitore d to
identif y new concepts that  offe r energy conservation potential. Continuing explor-
atory development programs are to be structure d on this basis.
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• In terms of changing fleet patterns , propulsion and auxilia ry systems analyses are
S to be reassessed on a continuing basis to accommodate new machinery system

requirements not foreseen in previous studies.

DTNSRDC , Annapo lis , is block funded to manage the overall energy conservation
aboard ship and new fuel sources effort. A considerable portion of the analytical work
involved will be distributed to various other Navy organizations and qualified contractors.
Organizations other than DTNSRDC participating in this program include:

• Naval Ship Engineering Center , Hyattsvil le . Md .
• Naval Ship Engineering (‘enter. Phi ladelphia Division
• Hydronautics. Inc.
• J .J.  Henry Co.
• Stanford Research Ins t i tu te
• Battelle Memorial Inst i tute , Columbus Laboratories
• PER. Inc.
• Boo z—A llen & h a m ilton . Inc.
• Tetra Tech , Inc.

FY 1976/77 Progrezs

The en ergy con ser va ti on aboa rd ship effort , which is d irected at the future non-
nuclear fleet , was ini t ia ted in FY 1975 with the analysis of machin ery systems options 

S

for  baseline gas turbine-powered destroyer and hydrofoil p la t for m s representative of the
future  fleet vehicles. These analyses form the basis for projectio n s of the energy conserva-
tion potential of the various options for future vehicles and for components and s stem s
develop ment und er the associated advanced and engineering devel opment e fforts. Whe n
necessary , labo ratory investigations are conducted to supplement  exis t ing  data.

To establish bas eline characteristics that  could be used to extrapolate  the requir e-
ments of future  ships and craft ,  energy-related design para m eters and energy consumption
cha racteristics of the major subsystems of (kstrover and liy dr ofi . il baseli nes were deter-
mined during I Y l9 7 5 .  Based upon 1975 data , a total  of 90 pr opu lsion system and 4~
ship ’s service electrical system al ternat ives  were synth esi ied during FY 197( 1. These two
subsyste ms were in i t i a l l y  considered because the remaining shipboard auxi l iary  subsystems
are dep endent upon the characteristics of these major subsystems. First , these were
screened according to their  fuel consumption characteristics o~er typical mission protil es.
l ) e tai kd ana lyse s . i nc luding perform an ce . life -cycle cost . e ffect ivene ss , and deve lopmental
risk assessment , we re conducted for  those concepts that exhibi ted superior fue l  consump-
hon character is t ics .  Based on \AV Sl 1~ reco mm endatio n , a computer  program to conduct
life-cyc le cost analyses and of a realistic proc urement schedule which considered log ist ics
cost impact  was developed.

In fl I 97( , the major energy users t ex c l u s i~e of propulsion and electrical genera-
tion were id ent i f ied  for the  two baseline p la t fo rms .  A program plan to an alyi e the
energy intensiveness of major auxi l ia ry  sy stem options was formula ted .  A study of
destroye r l ig h t ing  s stems was completed in FY 197 f anu several hardware areas were
recomm ended for  shipboard sui tabi l i ty  studies and cost anal y sis .  Analyses of the
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de str oy er pla t form hydrom i ic pumping systems were ini t ia ted  in FY 197 1 and p re l i m in ary
investigations of I 1VA(’ systems were init iated preparatory to f ’ormu l at in g a work s ta te—
ni ent  to be issued as an R E P for  detailed studies.

A contract was awarded in FY 1977 to procure a Shipboard Total Energy Model
( STE M ) .  This model would allow integrat ed energ y studies of all shipboard systems to
id enti t ’y opti mum en ergy con serv at ive a rra ngemen ts on a total  ship bas i s.

As an outgrowth of ’ the survey amid assessment studies , several specifi c tasks were
init iated in [‘1 1976-77. An analysis of the response of ’ free-turbine engines l’or shi p’s
service power applications was conducted . A compilatio n of ’ an energy data bank f ’or
sh ipboard machinery systems documenta t io n was in i t ia ted .  A study of ’ shipboard diesel
noise and fa i lu re  data was in i t i a ted .

During FY 1977 , a compute r model was completed and is being used to conduct
detailed cost st udies of ’ t hose electrical and propulsion optiom is that are energ y conserva-
tive.  (‘oncepts meeting criteria f ’or payhack period and cumulat ive  l if ’e-cycle savi ngs have
bee n reco mm ended f ’or f u r ther  development.  The study to ident i f ’y shipboa rd diese l
l’a ilur es and their  causes was completed and the results are being integ rated wit h other
ongo i ng propulsion and e l ect ri cal st udies. Reco mm en dat io n s t’or development of advanced
propulsi on and ship ’s service syste ms were made and procurement actio ns and ship
i m pact studies were ini t ia ted as 6.3 or 6.4 tasks as appropriate . A contract was let to
st udy a new type of ’ propulsio n-derived shi p ’s ser v ice powe r u sin g li q ui d cooled ge ne ra t ors
and associated components.

Shipboard sui tabi l i ty studies vi ’ l ighti ng sy st ems were comp leted . as we re the asso-
ciated cost a naly ses. (‘an d i d ate  l ight ing  systems were recommended t’or fur ther  develop-
n i ent .

The destroyer hy dronic pumping system analyses were completed amid cost analyses
of vario us energy conservative opt ions were conducted. Considerable emphas is was placed
upon resolution of technological problems concerned wi th  a l ternat ive  shipboard coin—
ponents  and systems prel i m inary to ini t ia t ion by FY 1978 of hardware demonstrations
under the advanced amid engineering deve l op m en t prog rams.

An RE P was prepared and issued to invest igate  I IVA( ’ systems. 1)esign criteria will
he re’.ie wed , a l te rnat ive  IIVA( ’ cont ’igu rations will  be symithesized and analyzed , an d cost
and eff ’ect ive ness data wil l  be collected.

The ST I M  con t rac t was in i t i ated , the result ing program installed on DTNSRDC’s
(‘l)(’ 6700 computer , and a series of validating test cases exercised. A library of
component data was developed to serve as baseline reference data for the STEM. A study
of energy storage systems potem it i a l ly compatible with shipboard requirements was con- S

ducted and the results integrated into the STEM component library .
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The future fleet was characterized in term s of ship type and powering requirements
so as to provide mechanisms for scaling the baseline results to projected future ship types
and provide for prioritization of developm ental efforts.

Planned Milestones (Completion Dates)

FY 1978—Establish the feasibility of using the main propulsion system to provide ship ’s
service power for the baseline platform and extrapolated to other ship classes.
Lighting system components will be procured , tested shipboard incompatibilities will
be resolved , and the transition into advanced and engineering development will be
pursued , as appropriate. Technological problems associated with advanced efficient
pump elements and drives will be addresse d , and a program for their resolution will
be initiated. Commonality between tile many shipboard pump systems will be
emphasized. The baseline HVAC systems analysis will be completed and cost and
effectiveness data collected and analyzed. Ship suitability studies will be completed
on energy-efficient systems and the critical technical problems will be addressed.
Specifi c energy storage systems wil l  be evaluated in conjunction with baselin e total
energy analyses. An integrated total ship design methodology whose goal is the op-
timally energy efficient ship based on mission requirements will be developed.

1 979-82 - Reassess contin u ally the R&D priorities in terms of the:

• Changing nature of the fleet.
• Developmental programs evolving from basic research e ff’orts.
• Concepts developed for unrelated applications that  appear to have merit for naval

systems.

• l)enmonstration of suitability for f’urther development leading to fleet implemen-
tation of ’ attractive concepts.

• Satisfactory solution of a critical developmental problem.
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2.4 ADVANCED DEVELOPMENT (6.3)

2.4. 1 NAVAIR
Aircraft Energy Conservation
P.E. 63210N
Project ~ 05XX

Introduction

N \ \  A l R n 2 exp l o r a t o r y  de~ cl opmeri t s~~rk in I 1978 is expected to result in
adv i nced develop m ent  t a sks  in I ‘

~ I ~~~~~~~~ N A V A l  R cur r en t l y  has one Category 6.3
proj ec t  ‘~ i t  1 ii i r eL t  en erev consL i~ at  ion b e n e f i t s . ev en I bough the pr imar y object i~ e is
d i re cted  at  eng ine  a p p l i c a t i o n s . I h i s  p n ) p e c t  is i nc luded  in th is  ~e L t i o i i  fo r in l orn i a t i on .
even t h o u g h  t is iot  I t i t i ded  as par t  of the \a~ 1 n erg y R& D Program.
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(‘onserva l ion
Category t . 3

NAVAIR

Long Endurance Aircraft Engine

Objective

The objective is to in i t i a te  ihe development of a liig h—ett ic ien c y engine for applica-
tion to Navy long—e ndurance patrol a i r c r a f t .

Technical Approach

T h e  engine will be built around an exis t in g engine core. Fan amid shaft engines wil l
be considered. During FY 1977 , the p ropulsion /a irframe analysis program will determine
the cyc le requirements for the emigine. Durin g FY 1978-80. the deve lopment of tile
engine will be continued and comp leted.

FY 1976/ 77 Progress

This project will begin in FY 1978.

Planned Milestones

- Ini t ia te  propuls ion / a i r f rame analysis program.
Complete pro pulsio n /air l ’rame analysis program.
Ini t ia te  engine dev el opm em it .
(‘omplete  engine fabr ica t ion  amid in i t ia l  ope rational  checkout (two eng i nes) .
(‘omplete engine advanced development , sea-level amid a l t i tude  test prog rams. amid asso-

ciated subsystem development .
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2.4.2 NAVFAC
Shore Facilities Energy Conservation
P.E . 63724N
Project Z0829

Introduction

Many NAV FA ( ’  effor ts  in e x plora tory  deve l opmen t are di rected towa rd adapt i ng
ex isting technologies to naval faci l i t ies  applications. In som e in~ta mi ces , t h e tech nologica l
adaptat iom i acco mp lishe d may be suff ic ient  to allow the work t n i t  to proceed direc i ly to
f ull—scale test ing / demonstrat  ion nu der engineering development.  However , in other
i nsta n ces . u nc ertaii i t ies in t ime presem it s t a t e—of—the—ar t  are such tha t  project de f in i t i on  has
not been a t tempted  beyond advanced develop m ent .
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Conservation
Category 6.3

NAVFAC

Navy Cogerneration

Objective

A technical amid economic analysis will be made of equipment and desigm i concepts
fo r deve lopi ng Navy cogenerat iorm facilities.

Technical Approach

An in-depth analysis t’or cogeneration plants will be performed on all applicable
Navy sites resulting from the exploratory development et’forts. A public works cogenera-
tion planning guide will be developed.

FY / 9 76/ 77  Progress

This project will  be started in the future .

Planned Milestones (( ‘o,npleuion Dates)

Milestones f ’or t h i s  p roject a re yet to be deter m i n ed.
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Conservation
Category 6.3

NAVFAC

Electrical Systems Experiments

Objective

NAVFA( ’ will verify amid apply theory developed from electrical conservation tech-
nology base project. Automat ic  l ighting control systems for quali ty illumination and
elect rical conservation will  be developed amid tested , and a lighting maintenance sched-
tiling computer program li will be developed.

Technical Approach

Electrical systems experiments will verify and apply theory developed from the
electrical conservation technology base. This may include the development and evaluation
of ’ devices and equipment that  can operate effectively on unregulated electrical energy. It
will  include appropriate modifications and switching network s for building electrical
dist ri b u t ion syste ms so tha t  ef f’ect iv e uti l izat ion of commercial and alternate sources of
elect ricity can be achieved .

One often overlooked area for  energy conservation is maintenance. Systems are
ofte n overdesigm ied to compensate for  poor maintenance.  Poor maintenance also lead s to
higher syste m operating losses. At tent ion  to maintenance can reduce both overdesign and
operating losses. Minimizing t h e  losses in the transmission , distribution , and consumption
of electricity leads to significantly better regulation , which in turn leads to a higher
operating efficiency. hm icreased efficiency and reduced overdesign results in tangible
electrical co nservatiom i . Because of ’ the leverage that often exists between energ y costs and
l abo r cost s. increased maintenance can lead to a reduction in electricity, an incre ase in
jobs , a nd a n ove rall red u cti on in costs , while maintaining the same level of operational
hen ef ’its.

FY 1976/ 77 Progress

Lig hting systems were surveyed and promising concepts selected. One commercially
developed (General Electric ) and two CEL-developed light-sensing and control systems
were evaluated. Tne General Electric system appears to be a cost-effective retrofi t to
existing lighting systems , such as those in hallway and storage areas. CEL’s two-level
light-sensing and control system can also be a cost-effective retrofit. (EL ’s constant-
il lumination-leve l  controlling system was f’ound to be an ideal lighting control system for
conserving energy, hut would be cost effective only on new construction.

Tests were conducted on low wattage amid phantom fluorescent lamps to determine
thei r cost-eff ’ectiv ene~ss, and the results reported .

Laborato ry experiments on dimming and high-frequency lighting systems were
started. A standard luminaire was connected to a variable frequency AC-AC converter.
Good dimming was achieved at 105 to 300 Hz with a standard ballast.
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Development of ’ a solid-state dim iimii ing ballast was completed. A microprocessor in
such a ballast could be programmed to deliver optimum visibilit y and energy conservation
based omi photoce ll control.

A contract was awarded to develop a visual comfort probability ( VCP) meter. Au
equiva lent sphere il lumination (ESI) meter was procured. Coupled with the micro-
processor-based i l lumina t ion system, the ESI and VCP meters will allow evaluation of
lightim i g syste ms. For a give n room location amid task , a corre latiou i between raw foot-
candles and ESI and V(’P can be computed .

I’lanned Milestones (Completion Dates)

March 1978 Deve lop routine illum iii mi ation ma im i t em iance schedul imig computer program.
FY 1978-83 Develop miiicroprocessor -based li ghti ng control systems.
FY I 978—83 -Pert ’or m laboratory amid functional  experiment s  amid tests on h i ghtim ig equip—

meri t t’or qua li ty  ih l um inat iom i  and electrical conser vatiom i .
FY 1978-83 - Perforni laboratory amid f ’unctiona l experim ii em its omi electrical equipment amid

powe r systems to determi ne and verif ’y ca pabi li t ies f’or electrical conse rvatiom i and use
wi th  a l t e rna t ive  emiergy so urces.
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Conservation
Category 6.3

NAVFAC

Engineering Guidanc e for Energy Monitoring
and Control Systems ( EMCS)

Obleelive

Time objective is to determine the operatiom ial capabilities f’or representative EMCS
with  pa rticular emphasis on a hig h tech nology computing system, and the impact on
energy ni omiito r ing and control.

Technical Approach

Detai led operatio n al cap ab ili ties w ill be sou ght for rep rese n tat ive syste m s. wi th
particular emphasis on high techm iology computing systems and their  inipact on energy
momiitoring amid control. The cost-effectiveness of a buildimig-block approach to energy
con t rol will be in vesti ga t ed , whe rei n mi croprocesso r tech no logy is u sed i n sma l l , inexpen-
sive b ui ldimig blocks to fit facility size and comp le xi ty ,  with a minimum of cost amid
i n te rf aci ng com plexi t y t o add addit io nal l’eat ures. New system capabilities , combi n ed w ith
know ledge gained f ’ro ni existing systems . will provide engineering guidance f’or t’uture
N avy app l ica ti on s.

F Y /976 / 77  Progress

Literature on availab le FMCS was obtained from manufacturers , an d a ref ’erence file
establishe d. Personal contacts were established wi th  users or potential users in the Navy
ami d ot her organizatiom i s.

Design specification s for available EM(’S were obtained from the three major
ve ndors who produce 80 percent of the systems. State-o f-the-art technology has not been
i n corpo rate d i n to t hese syste ms. Less pro m i nen t manu f ’acturers or hig h-technology groups
are , howeve r . using sfate-of ’-the-art tech nology to produce EMCS , and are achieving better
results at om i e -temith the cost of the three major vendors.

CU.. bega n work to:

• l) eterm im ie fac i l i t y  load patterns using Def ’emise Energy Informa tiom i System l’or
Navy Util i t ies 1)EI S-I I )  data tapes.

• Evaluate methods of d eterm im ii m i g the cost—c f tect ivem ies s of EM(’S.

• Obtain energy costs and usage of ’ facilities before EMCS installation to determine
system eff iciencie s .

Planned Milestones (( ‘oinpletion Dates)

FY I 97 8—83 Investigate applicat ion of high—technology computer  systems to large— amid
small-scale monitorin g and control.
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FY 1978-83 -—Investigate potential impact and relative merits of new sensors , controls ,
and control philosophies.

FY 1978-83—Formulate engineering guidance for selecting and utilizing monitoring and
control systems and report results annually in technical memoranda.

November 1977—Develop microprocessor time clock with analysis features.
May 1978—Demonstrate incremental expansion of time clock to higher order contro l

capabi l ity.
September l978—Per I ’orm economic analysis of time clock expansion comicept and report

recommendations in a technical memorandum.
FY 1978-83—Develop control system hardware and software for use of new sensors.

controls , and control philosophies.
FY 1978-83—Determine economic and operational potential of new sensors , controls , and

control philosophies.
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Conservation
Category 6.3

NAVFAC

Energy Conservation Handbook

Objective

The objective is to compile 0mm -site data amid stati stics related to energy demand and
consumption at Navy instal lat ions for th e  formulation of a conservation handbook for
ret rof it app licatio ns.

Technical Approach

NB S has a contract to prepare an energ y conservation handbook for the Air Force.
The Services have similar facil i t ies ari d comiservation problems. The approach is f’or CEL
to provide tec fm mimca l  support and revi ew of the handbook as it is formulated to ensure
that it meets the basic re quire ments of the Navy, as wel l as t h e  other Services. A
nandbook for  retrof i t t im ig existing faciliti es was completed by NBS in September 1976.
Further ret’inement and qua n t i t ’ication is anticipated to adapt this handbook for Navy
pre l iminary  design applicat ions . the energ y conservation investment program , and new
mil i tary  construct ion.  Handbook modif i cat ions amid updates will  be accomplished by
con t ract.

FY /976 / 77  Progress

This project is unfunded  in FY 1978.

Planned Milestones (( ‘omple lion Dates)

Award contract for modifications of AF/NBS retrofi t energy conservation handbook.
Publish Navy interim r etrofit energ y conservation handbook (by contract ) .

M i lestone com pletio n dat es are yet to be dete rmin ed.
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Conservation
Category 6.3

NAVFAC

Recommendations on Efficiency Improvement Devices
for Conventi onal Boilers

Objective

Et ’fici emicy im provem en t devices , procedu res , an d con cepts w i ll be de veloped a n d
evaluated.

Tech nical Approach

N ew boi le r h ardware , procedure s , amid concepts for efficiency improvement will be
developed. This will include the test and eva luatiomi of devices such as turbu lators ,
emul sio m i f ’ired b urm iers . low n it roge n oxide bu rn ers , special ope rat in g tech ni ques to
modify the combustion process boiler controls , a n d f ’uel addi t i ves. Saf ’ety an d emi ssion
cont rol will  not he sacrificed . Operational boilers will  he used for these evaluations to
verify per for m an ce , modif ica t ion  procedure s . amid e f f ec t s  omi maim ite nance requirements.
The resu lts will  be formal l y  docuni ented in a technical  mm iemi i or a nduni at the conclusion of
eac h experiment .  Recomnie ndations wil l  he made on the sui tabi l i t y  l’or Navy adaptations.

j :y 1976/77 Progre.ss

This project wi l l  begimi in l Y  1979 .

Plan~:ed .~1i1esto,,es (( ‘ o,nplelio,, l) aies)

Septc n m her I 980 l)eve lop potent ia l  ef ’t ’ic ie ncy m m  proven ient techni ques and devices.
uu ie I 981 l’erform i i tests of time most pr ou i i iSi t ig techniques and devices .

Septe mber I 981 Prepare a techm ii c al mn en i oram id u m on test results amid recom iiniendations.
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Conse i ~a i ion
Category 6 . 3

NA VE AC

Instrumentation Packages for Field Surveys

Objective

The objective is to determine su i t ab le  i n s t r u m e n t a t i o n  amid form ulate  a user ’s guide
t’or conduct ing field surveys of energy losses .

Tee/mica! /1 pproaeh

Availab le ins tn im enta t ion  wil l  be surveyed and a t t rac t ive  uni ts  will  be procured for
controlled test ing.  Tests are to he conducted on portable IR im aging systems , heat f l ux
meters . and associated sv stemi i s ,  Three sets of ins t rumenta t ion  wil l  be selected , procured.
and checked out for  field use by fi eld survey teams . Se lect ion of ins t ruments  to be
inc luded in the f inal  package wil l  be based on the test results. A user ’s guide wi l l  be
for niulated based on m a n u fac tu re r ’s ins t ruc t io ns am i d data gathered during tile tests.
Procurem iient amid f ina l  t e s t ing  wi l l  be acco m plished under engineering development.

F Y 19 76/ 77 Pr ogress

~dajor item iis b r  t ime  pac k ages have been procured. Comparat ive cold we ather  field
tests wi th  the AGA 750 and the in I r an i e t r i c s  510 IR sets indicated the lower priced 510
model is sa t i s fac tor y  for emiergy loss surveys . This wil l  p ermit the procurenient of three
packages instead of the  planned two.  Geoscience Ltd . deve lop u iien t and test work on
t ransi ent R -val tie mn easure m i m ent  and niet hodo logv was u pgraded to con tract report level
and sub m it ted for pr in t ing.

Planned Milestones (Completion Dales)

February 1978 Assist NAV F A ( personnel in energy survey techniques using recom-
mended ins t rumenta t ion  packages .
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Conservation
Category 6.3

NAVFAC

Navy Industrial Use Surveys

Objective

Industrial facility energy losses will be determined by performing energy loss surveys
at Navy shipyards and aircraft rework facilities,

Technical Approach

A methodology will be developed l’or both the scope and the techniques to be used
in the industrial surveys at government-owned , contractor -operated facilities , shipyards .
and Naval Air Rework Facilities.

FY 1976/77 Progress

Th is projec t wil l begi n iii FY 1978.

Planned Milestones (Completion Dates)

Mil eston es are yet to be deter m i n ed.
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2.4.3 NAVSEA
Shipboard Energy Conservation
P.E. 63724N
Proj ect Z0829 (SE A)

Introduction

A new advanced deve lopmeiit  i n i t i a t i v e  s~as approved iii l~\ l~)77 and is i n cl u ded i n
time P( )M- 7~ package to fill  t h e gap n o w  ex i s t ing  iii t ime evo lving pro cess leading to
f ut ure-f leet imp le menta t ion  of ’ i m proved componemit ’. and sy s te m s. The in t en t  of ’ t h i s
i n i t ia t ive  is to support the advancement  of those technolog ies t h a t  e i t he r  evo lve  f rom or
are recommended in the exploratory deve lop m ent  ener gy  R& I) pr o gram ’s . This new
advanced de velopment in i t i a t ive  wil l  consist of two new task s , hul l  main tenance  and
advanced ship components . Advanced ship comiipo nemit s e f f o r t s  wil l  he in i t i a ted  in I~Y
1 ~~~ to pro vide fu l l—sca le  test and ( l u a h i f ) c a t i o m m  ob advanced m a c h i n e r y  components am i d
~suh sy s tems  for time f u t u r e  f leet .  I l t i l l  m a i n t e n am m c c  project s inc lude improved hul l  cleaning
methods and improved hul l  coa t ing s  effor ts . whic l m have h e e m m un der way in engineering
d eve l opnien t .

The h u l l  ma in t enance  task in t im is advanced deve l op m ent  work u n i t  began in FY
1977 and includes  develop n iemi t of improved u n d e r w a t e r  hu l l  c leaning t echn i ques: b io —
fouling protection s c te nis :  improved i m u h l , sonar dom n e . and pr opeller  coatings : and
associated laboratory anal y sCs . Shipboard les l imig will  be cond ucte d u n der th e sh ipboard
energy conservation work un i t  in engineering development .  The advanced development
h ull ma in tenance  task actual ly  consists of thr ee subt ask s :  hull  cleaning. biofoul i ng
protection systems , and hu l l  coat ing s .  Since these th r ee  suh t as k s  have d i s t i n c t  object ives
and milestones , t h ey wi l l  lie described separate ly .

Figures 13-3 and 13-4 i l lus t ra te  the  program log ic of each t a s k :  these tasks wi l l  provide
t im e groundwork for t im e emigine ering developme nt  counterparts .
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Conservation
(‘~tegory 6.3

NA VS LA

Hull Maintenance

Obje cilve

The objective of ’ t lmis and the related 6.4 progran i is to in i t i a l ly  reduce and
u l ti m ate l y eli m i n ate the t’uel con sum p t io n pe n a l ties a ssociated wit h the accretio n of
i ’ o b o t m l i m i g  on shi p Imulls . prope llers , amid sona r domes. This f ’ou h ing consti tutes the single
lar ~est i nef ’ficiemicy associated with underway operations.

Technical ..tpproach

The technical  approac im of th is  project is to develop improved underwater  hu H
clea nimig techniques:  h iot ’ou h im m g protection systems: improved hull , sonar dome , and
prope ller coatings : and associated laboratory analyses .

Rio fouling I’rotection Systems

Ultrasonic devices of d i f fe ren t  f requencies , intensi t ies , and configurations are being
tested to dete rmine t lmei r  et ’f ’ecti veness m r  protecting sea chest materials and components
agai nst foul ing.  A bio l ’ou l ing protection system will  ensure that  shipboard propulsion and
machinery systems ef ’fi ciencies are miot compromised by reduced heat exchanger effective-
ness or cooling water flow. Commercially available system mi s as well as NSC L developed
hardware wi l l  be used.

Hull (‘leaning

The basic approac h of ’ ti me overall program used to det erm iu ine how and when to
conduct i n sit u clean ing of hul l , sonar dome , and propeller surfaces is to:

• Survey current hu l l  cleaning tech nologies and select candidate methods for
shiphoard t r ia ls .

• I - va lua te  candida te cleaning mmmet i mod s on the hasis of avai labi l i ty , clea ning effe c-
tivem iess. and compatibil i ty with p aint  systems by laborato ry and f’ield invest igation.

• I)etermin e tIme cost-e ffective t ime interval between successive cleaning operations
by conducting shipboard fr ia ls  to measure the fuel pena l ty / fo u ling relationship as
a f unct ion of t ime out 01’ drydock a mid t ime since last cleaning.

• Prepare recommendations based on the results fro m laboratory and l’ield
i nvestigations.

• (‘ont i nu e tIme laboratory develop m ent of ’ improved cleaning techniques with
emp lmasis on reducing the relatively labor intensiveness characteristic of present
diver-dep loyed miiethods.
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1/~ii Coatings

The laborato ry de velop m en t , tes t , and evaluat iom i of org anomi m etal hi c  polymer (OMl ’ )
pa im i ts .  p re ’ . io im s ly conducted un der proje ct 6471 ON . Z037 I . is miow tinder th is  project -

O\1 P pain ts  t ort im uluted for use on ship hu l ls wil l  he laboratory tested for compliance
‘.‘, i th  current  mi l i t a ry  spec i f ica t ion s  and em i virom imental  s a f e ty  as well as time ab i l i ty  to
keep sl mip hu l l s  fouling free for  5 to 7 years wi t imout  c leaning.  Special applicat ion coatings
desi gm ied fo r use on propellers . som iar do mes , arid intakes  wi l l  be developed by ( I
che mical ly  a l te r ing  commercial l y avai l abl e  amid laboratory sy nthesized po ly u i re t h a n i e  and
ep o\y re s im m s to im i corporate OMP an t i t ou l a n i t s . a nd ( 2 )  laboratory test i mm g t ime performance
of ti me coat tu gs , t inde r com id i t i o mis designed to s inm u la te  actual  propeller.  som m ar dome, and
i n take  operati oiis . Both the OMP paints  t’or ship hul ls  and special appl icat ion coatings ~ ill
be tested for conm p li amice wi th  current  mil i tary paimit  specifications amid eval uated t h rough
patch—pa nel inversion tests.  l .nou g h pa int  of t ime most pron m ising p ol yim me rs  wil l  be
p rocured to conduct  shipboard eva lua t ions  u nder proj ect 6471 ON. Z037 I

1”Y /976/ 77 !‘rogress

Biofo uling Pro tectiol, System s

Progress i r m hardware deve l op mn em it  f o r  th i s  project included tI m e fabricat ion of the
driver un i t s  fo r  a l l  t es ts . Transducers were completed for  Series I ( laboratory tests ) with
f’re quen eic s of 100. 200. 300 . 400 , 600 . 700 . and 800 ki l oi m ertz . Piezoelectric ceramics
wi th  a reso nance of 500 ki lo lmertz will  be inc lt mded in time Series 2 tests ( sh ipboard tests )
d ue to late deliv ery .

Progress in t e stimig f ’or this  project i ncluded mi ieasuren ients of beani patterns and
acoustic i ntensi ty for  Series I t ransducers irradiat imig throug h steel p lates prior to their
i nstal la t ion for  field tests. TIme cata m aran r a f t  whic lm provides a p la t fo rm for field tests
was lau n ched i n M ay.

Series I of the f requency ef ’f’ectiv e ness tests was begun. Swept frequency transducers
were completed for  electrical inputs  of ’ 70 , 40 , 20 , arid 10 watts.  Tests at higher inputs
c learly de mon st r ated t Im e ef fective n ess of ul trasou nd for f’ouling protection. These findiigs
are repor t ed i n m ore deta i l mi  p roject repor ts.

Hull (‘leaning

Candidate underwater I mu ll  cleanin g tec h niques were evaluated from a h ardware and
operational viewpoint .  Both diver-operated imand-he ld rota ry brushes as well as semiauto-
matic hull cleaiiing devices were investi gate d .

A state f’-t lme-art survey was conducted of underwater applied paints to assess their
app li cabi l i ty for repairing hull  paint  damag e between regular overhauls.

A program was initiated to evaluate techniques including jets for cleaning recessed
areas and sea chests. A program was also initiated to determine the “scrubbabi lity ” and
ret ’ou l ing rate of aged ant i fou h in g paints .
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Hull ( oalings

In work on Imu hl coatings:

• IS O OMP resins were synt h esized .

• Four resins remained fo u h immg-f ’ree for 5 y ears .

• h ive con itr ~icts fo r coating for im m ula t ion  were awarded .

• Over 40 coatings were received .

• Vola t i l i ty .  kacl m rate , am i d ac ute toxicology studies on OMPs I , 2 . ari d 5 were
con mp leted.

• BUM I t) approval was received on f ’irst group of coatings.

• An environ n imental impact assessment was prepared .

• Military specif ’icatio n tests on coatimigs were conducted.

• Static imi mi m m ersio n i tests were started ,

• Special application coating development was star ted.

• BUM EI ) approved the renmainder of tIme coatings .

• BUM ED authori zed and NA VSEA applied belly stripes to lig h t s lm i ps.

• Large-butc im polymers were procured.

• OMP 4 was refo rmulated .

Planned Milestones (Completion Dates)

Biofouling Protection Systems

October 1976 Begin prelimina ry tests.
October 1976 —Procure ultrasonic systems.
January 1977 .. (‘omp lete design of NCSL test systems.
April 1977 - -Complete assembly of ’ initial NCSL system.
May 1977 -Complete prefiminary tests of commercial systems.
June 1977—Begin anti t ’ouling tests of NCSL system.
September 1977—Report results of preliminary tests.
November 1977 - Finalize design of prototype system.
January 1978—Build prototype.
July 1978—Complete system tests.
August 1978—Report results ,

Hull Cleaning

September 1977—Comp lete development of rotary brush to effectively remove inter-
mediate fouling without damaging paint.

December 1977-Complete evaluation of propeller cleaning brush.
Septembe r 1978—Complete analysis of propeller cleaning impact (surface roughness and

feasibility of jets ).
September 1979—Complete development of recess and sea chart cleaning methods.
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September l979 -.-Complete investigation of refou ling and wear of aged paint systems.
September 1977 — Complete optimization of hard-held scrubbers.
June 1977 -Complete evaluation of existing commercial brushes.
June 1977 - Complete state-of-the-art surve y of underwater applied paints .

Hull Coatings

OMP Coatings

November 1976 --Cond uct degradation studies.
May 1977 -- Receive coatings and test panels.
August 1977 --Conduct toxicology studies.
September 1977 —Ref ’oniiu late OMP 4.
January 1978 — Formulate coatings based on ret ’ormuh ated OMP 4.
January 1978 —Continue investigation of plasma-sprayed coatings .
April 1978 ~Ref ’ormu1ate selected OMP h ull coatings.
May 1980 Conduct ant i fou h ing tests ,

Special App h icatio i is

September 1977- - (‘om upl ete polyurethan e synthesis.
June 1978 Investigate suitability of OMP po lyuret h ianes.
Septe m ber 1978 Evaluate OMP rubber materials ,
September 1978 - Com plete simulated sonar dome tests.
Septenmb er 1978 - In corporate to x ica n t i n to plas m a sp rayed coati ngs.
September 1980 Complete simulated propeller tests.

I
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Conservation
Category 6.3

NAVSEA

Advanced Ship Components

Oh/ eciii ’e

T imis work un it wi l l  provide for  imi odef tests and Imard wa re de monstrat ions Of
mac lminery systems ammd con mpone mits  tha t  have tIme po ten t ia l  to reduce fuel con sumption
t hm roug h m i mproved eff ic iency . but  not reducing time eft ’e ct iv emmess a nd nmission capabil i ty ,  of ’
f uture nonimuclear  ships am md craf ’t .  It provides f ’or time expe rimemital  demonstration of the
f ’easibi l i ty of combining time tec l mm mo l ogies developed during the exploratory development
phase imito tec h nological bu i ld ing  blocks . Time goal is to provide proof of t ime advantage to
he gained throug h t Ime app l icat io im of a new technolog y, as well as to de f ’i ne addit ional
develop memi t necessary he fo re proceeding to time em mgiim ee ring deve lopn ment program.

lech,,u’a! .1pproacli

Time imiethiodo l ogy to be pu ir sued in detert i i ining the na ture  and extent  of support
provided u imd e r  t i  is work ummi t  is s omew h a t  f lexible . 1m m sumnmary the methodol ogy is .

• W i me i m aim advammced de ve lop me mit progr amim is recom m immm e mided t i mat  does not involve an
e f f o r t  c t i r r e m i t l v  iim t Ime  d eve i opi i m ei mta l  cycle or aim effort  th at does mmot come
wi th in  t im e p urview of another  N- ~ VS1~ -\ program office, ti le Energy R& I) Office
wi l l  propose to lead time development .  I i t t ’ . is t ime mm m o s t direct t’orm of part ici—
p a t iom i  and those sub sy stems or sy stems qu ~m h i t v imi g f ’or ti mis type  of advanced
dev el opimient support  would con t in  tie th roug h  t ime developmenta l  cvck’ . leading It )
fleet i n i p l emn enta t  iou mi  t ime sammie coimte \ t  . I - I f o r t s  du r ing  t imis  p im as e coimkI be
comm d ucted en t i r e ly  w i t h i m m  Na v y  laboratories . b u mt m m  mimost cases wou l d re qu i i re
cOm mt r actor  Part i cipat IO U .

• When a deve lopnm eii tal program is ident if ied t i mat  is not a l ready in I Ime develop—
mmme ml t cycle but  does coni c w i t h m i m i  t he  scope of an e x i s t i n g  N ..\V SI -  .‘

~ pr o gramim
o f f i c e ,  time I miergy R& l)  O f f i ce  wi l l  lead t ime e ffort by providing I ’um mdmng and
design criteria.  lim is will  be done t i mrot i g i ’  t ime appropr ia te  o rgammiz a t i tmm m

• When ar m e ffort a lready m m  t he  deve l opme mmt al  c efe as aim e”. t s t l mig N \ \  SI - . -\
progra m could bem iefi t f ’ro m im a ddi t iomia l  su ipport . t ime I - ,i mergy R& l) Of ’f~ice w i l l
par t ic ipa te  by provi d imig supp lementa l  f ’umiding and comi t imm t m i mig  amia l ses of ener gy-
related design pa rameters. Thmi s wil l  be done t h r o u g h t ime a l read y established
progr am.

• W l m en time tec lmn o i ogy assessimment comi dt mcted during time course ot time explorator y
de~elop m ime mm t p imas e i ndicates thmat  t imere is a s ignif icant  energ y—saving p o tem i t i a i
associ ated wi t l m a dev el op nm ient ul  program t l m a t  is well  established and ful ly  funded
under  ami unre la ted  programm i e le m mient .  t ime Emiergy R&I) Of ’f’ice wil l emicourage
progress w i t h  no direct  p a r t i c i p a t i o i m . hi t i mis  conte xt . time l mier gv R& I) OI ’f’ice wi l l
make avai l able  t ( m t ime responsible prog iamii manager est imates of ’ ti m e em m ergy
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con servation po ten t i a l  of tIme deve l opmmme m m t amid wil l  provide cont imiu im mg analys es to assess I lie
mmierit of ’ ti me dev el op r mmem m t for  a l te rna te  appi ica t iomms.  However , t ime Lm iergy R&l) Of ’f ’ice wi l l
not take ai m active role iii t Ime pr og ra m mm.

• Whmemm tec lmmmohogy appears to h ave possible meri t  fo r  miaval appl ica t ion h u t  is being
developed by another  agency for  an unrelated appl ica t ion . t h e  I im erg v R& I) O f f i c e
nm ay elect to n imoni tor  time pr o gra mmm . ‘[h is wo uld represe n t t lie im m in inmu m degree of
pa r t i c ipa t ion : t in e  Navy  would mer e ly indicate  a possible f u t u r e  imiterest  in time
subsyste n im or syste mn deve lopnmei i t .

I lie specif ic  tasks c urremmt l  u n d e r  ~ ay or plamim med for i m m i t i a t i o n  iii  I - i  1 ~) 7 8  as part
ot t i l t s  project are p r opuilsion ~der Red sh ip ser~ ice power , reverse osnmosis desal inat io n
i mproved hul l  design , diesel n oise a n a l y s i s . heat—powered air  c o n d i t i o n i n g ,  a nd adv aime ed
pu inm m p in m g s y st ems .

t i  !c’76/ 77 I ’rog res.s

PropuIsioi~-l) eri med S/r ip .S’eri ’ice Power

I l i g h t  ef f i c i e m i e ~ i n s e r t e r ’ .  s’. i i i  e f ’f ’i ck ’ im ci e s of ’ t ip to ~5 pe rcemit were immv e s t ig at ed for
t ’l e x rhu l i t ~ - \ i i a l ~ ses o f t ime  a b i l i t y  of pr opu l s iom i  pr ime m overs to provide suft ’icie n t
e l e c t r m c ~i I power at  low speeds ss crc c o mmduc t ed  . Studies  of t r a d e — o f f ’s between l i q u i d —
cooled a l t e r m m , i t (  n s  am id imu m i m opo l a r  gc m mer a lo r s  ss crc i n i t i a t e d .

Rem’erse ().s,,iocjs I)esali,ratiou

l im e comn po i ie nm t deve l opm nemit  program was started and im i cluded work on improved
ul t r a  I i l t r a t  ion . m u proved mmmcm h rane tec h no logy amid hm ig l m ef ’ficiencv . compact . hig h —
pr~’s stir e b r i r m e  p t im ps in suppor t  of rever se osmos is developments . T ime o b j e c t i v e  is It)
prod nec 600() gpd t in i t s  w i t h  I (i .000 h ours mean t im im e he tweemm fa i lure  MTB1~

u n  pro i’ed Ilni 11 l)t’sigis

F I fo r t s  s~ere i n i t i a t e d  imic i ud i m m g h ull  t’ormmm inmproveme imts . improved stern design .
n os el  appe nda ~ e des igim . m i u s e l  pro pui lsor s . amid ii mmproved propt ils ive cf ’f ’icie ncy in a seaway -

l)iesel .~ oise -I ,ia. m ’sis

Timis e f f o r t  co i m c ent r a ted  on de te rmina t ion  of projected ASW noise require ments t’or
f u t u r e  c o m ba t a n t s  ar id arm aiial  sis ot exis t ing or projected silencing techni q ues to q u iet
10 .000 to 15.000 i m p diesel engi rmes when uti lii .ed as propulsio n prime movers. With
regard to arrangement design . t h e  abil ity of current and projected gas turbin e combatants
to ut i l i ic  diese l engines as cruise (base ) eng ines is bei ng in vestiga t ed with particular
consideration to center of gravity versus rnetace m mtr ic  h e ighmt , and time abil i ty to perforn m
in-place maintenance . These ef ’t’orts are directed at an a t tempt  to determine the feasibility
of ex p lo i t ing  ti m e considerable effi ciency advantages offered by diesel engines at certain
ship spccds .

11- 1 03
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h eat-Powered Air (‘opiditioning

Th is work element begins in FY 1978 .

-1 dvanced Pumping Systems

An analysis of ’ alternative pu m ping systems was completed . (‘ontr ibut ion s  of ’ va r io us
pu mps were determined , Sh ipboard f ’i re mai n and seawater service pumps had tim e highest
powe r requ irements . Alternatives include d i f f e r en t  pump type s . a n d operati ng p roced ures.
They are being purst ied pri mari ly f ’or timese systems ht i t also wi th  spinot ’f ’s for all others
wh mere appropriate.

Planned Milestones (Completion Dates)

Propulsion-Derived S/tip Sen’iee Power

%l a rclm 1979 (‘omplete inverter  deve l op ni ment.
J um m e 1979 Complete system design.
l) e cenmm her 1979 (‘omptete prototype t’ahric at ion .
l)ece mb er 1980 (‘onmp le te test and eva lua t ion .

Reverse Osmosis I) esalination

~la rc im 1978 Ini mpr os e u l t ra f i l t r a t io n .
Septe mber 1978 Improv e membranes .
September 1979 (‘on mi plete I mi g im-pressure br imme pt in imps .
l)ece mh er 1979 (‘omp lete syste m desigmm feasibil i ty ( 6000 gpd system at 80 Btu per

po uimd for  ctmrrent  sy s te r mms ) .

impro i’ed Hull Design

I)ecember 1977 (‘omphete  wimi t e  papers.
Septe mber 1978 (‘orimp i ete  design ana lys i s .
Decemher 1978 - (‘onmp le t e novel appe im dage m im odel tests.
Septe mber l97~ (‘orimplet e novel propulsion deve lop m imen I .
h ) ccemher 1979 Make design reco iminmendations .

Diesel \oise .4 nalysis

l) cccmub er 1977 Complete noise analysis.
March 1978 (‘omplete design study.
Jt m nc 1978 Make f ’ollow.o n recommendations ,

I/eat-Powered I ir (‘onditioning

I -o r  t he  purpose of con t i n u i t y ,  bot h 6. 2 and 6 3  milestones are give n f’or t l mis work
ele n i e n i t .  l Im e 6.2 n m m m l esto nes occurred in h - V 1977 , and the  ~~3 milestones will occur in
I - V  1978 .

13- 1 04 
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April 1977 - (‘omplete alternate system identi fication.
August 1977--Award design St udy/cost-eft’ectiveness contract.
December 1977-— Complete design study contract.
January 1978— Re conmme n md specifi c hmardware deve l op nmemmt.
March 19 78— lnitiate hardware develop ment.

Advanced Pumping Systems

For the purpose of continuity , both 6. 2 and 6.3 milestones are given for this work
element , The 6.2 milestones occurred in FY 1977 . and the 6.3 milestones wil l  occur in
FY 19 7 8 .

April 1977—Compl ete energ y analysis
J tine 1977 —Compiete advance d compon ent/ system identif icat ion ,
December 1977— Complete specifi c har dware suitability studies.
March 1977 - Init iate componemit / system development.
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2.5 ENGINEERING DEVELOPMENT (6.4)

2.5.1 NAVA I R
Aircraft Energy Conservation

Introduction

NAVA I R has mio aircraft engineering development energy conse rvation work ,

13-I 09
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2.5.2 NAVFAC
Shore Facilities Energy Conservation
P.E. 64710N
Project Number Z0371

Introduction

Sonic ot time N -\\‘ I -\ ( emm gi m i ee rmng  d e s e l o p m m m e t m t  ss ork  tmm i i t s  w i l l  proceed d i r e c t l y
f ’r o m mm e x p l o r a t o r y  development  to en g imi ec r m m l g d e v e lo pn m en t  ~s i t  Ii ii i n t e r m ediate  ad vam mcc d
de se iop m ent  effor ts  re quired.  Th ese are p r i m m m a r i l y  a d a p t a t i o n s  ol e \ i s t i n m g  t e e t i n o t o g i e ’ .  to
imicet N asv  r eq u i renments .

In o ther  instances . e n m g m n e e r i m m g deve lopment  f o l l o w — o n  to pla m ’im i ed j ds  an ced ih es c op—
mmi ei i t  s~ork un i t s  imas miot y e t  been d e f i n e d  because of present uncer ta in t i e s  in tIme
s t a t e — o f — t h e — a r t . Time imum i m b er of emi gi m i .~erim ig d eve lopmen t  ~iog . in i ’S cami be expected  to
crow as these u n c e r t a i n t i e s  are resolved amid program oh i e ct  se’. are det ’im ied -
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Conservation
Category 6.4

NAVFAC

Polyurethane Foam Roofing Systems

Objective

The objective is to determine optimum polyurethane roofing systems and main-
tenance procedures t’or new app lication s on Navy faci I it ie~.

Techijical .4 pproac/z

Investigat ions will  be conducted to determine time opt imum polyuret h ane roofing
syste ms t’or new applications on Navy facilities. Improved niaintenance procedures will
also he considered .

FY 19 76/77 Progress

This project will begi n in FY 1978.

Planned Milestones / Corn plerioti Dates)

Jant r amy 1978 — Co nduct fire tests omi polyuret h ane f ’oam m m app l ied to stee l dec k s.
September 1979 - -Conduct cooperative field studies wi t l m LANT DNNAVFAC. Report an-

nua l ly by tec hmn mica l n m em ora mm d u fm m .
September 1979 - -Determine effects of aginmg on th er n mia i efficiency of insulation ,
December 1979 - - Prepare final report .

U h i 4

_ _ _ _ _ _  ~~~~~~~~- -- - -~~
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• Conservation
(‘ategory 6.4

NA V FAC

Seawater Cooling of Buildi ngs

Objective

A seawate r a i r con dit io n i ng system w ill be des i gn ed . fabricated , installed , and tested
at a Navy operating s i te .

Technical Approach

Final design of ’ a seawater cooling system wil l  be prepared by contract and analyzed
by (‘EL. A model seawater cooling plant will he b tmil t and tested : test results will be
analyzed to detern mine the potential f ’or energy conservation. A specit ’ic demonstration
site for testing the model will be selected ,

FY 1976/ 77 Progress

Previous work (done as part of t ime exploratory development program ) indicated th at
using seawate r’ f ’or cooling buildings and condensi n ig moisture from Imumid air at Navy
coastal f ’aci h i t i e s  is t echnic a l ly  and economically feasible.

A contract was awarded imi 1)ecember to Tracor Marine. Port Everglades . Florida . for
uh e preliminary design. T h e  preliminary desig n was com p le ted i n M a rch and is being
studied by CEL.

This project is unfunded in FY 1978.

Planned Miles tones (Completion Dates)

- Prepare final design , l’abricatio n , instrumentation , and instal lat ion of ’ time demonstration
seawate r cooli ng system at NSG A . Winter Harbor . Maine . on a not-to-interfere-with-
operations basis.

--Collect data on the operating system.

Milestone completion dates are yet to be determined.

B- I 1 5 
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Conservation
Category 6.4

NAVFAC

Navy Cogener ation

Objective

TIme objective is to dev elop, const ru ct , ami d dc n m i onmstr a t e  a cog emm eration l ) I am i t .

I PelIni( ’al .‘ lpproaelz

\ p ro to type  cogemmerati o m m plant  will  lie developed and dem omistrat e d at a selected
N a vy site.

IT 1976/77 Progres.s-

l ’his project w i l l  be s tar ted  in t ime fui t  lire .

Plan ned Jhlesto,,es (( ‘oinp letion Dales)

Milestones  lot’ th is  project are yet to lie de te rm i mimmed.

B-I I C, 

~~~~~~~~-—--,---- - -- .~~~~~ -~~~ - -—-- -~~--‘
- -. — — ---- -. - ----_- - -- —, --—~~~~~~~~~~ ‘



~ 

( ~ iisc i ‘,j i i o u
( . I I C O 1 ) I \  -4

Economic and Operational Potential fo r High
Technology Modifications of Insta lled Energy
Monitoring and Control Systems (EMCS)

()Itje eiin ’e

lime object se is to a p p l y  mi l i c r oprocL ’sso r t e L I u u l o l o ! \  for  n m o d i f y i m m g  m m ms t a l i ed  L~sI ( S
amid evaluate  econom imic  am i d opera t ion a l  f e a s i b i l i t y .

Jec/ ini ( ’al I pproae/l

.‘\ b igh t  t ec im m m o i o g v  s~- ste mii  sv i i l  he procured to develop  a cost pr u t  ile f o r  r e t r o f i t m  inc
ar m e \ i s t i n g  i - ~1( S  tha t  is not m im ee t ing  ope ra t i ona l  m iceds  . - \ n a t y s u s  tool s s vi l l  he inc lud e d
so tim a t  t ime operat ional  and ecommo i mmic e f f e c t i v e n e s s  of t he  ret  rot i t  can be dL ’ t e i m m l  mmm cd t o
pros ide .i da t a  base for  im m mpr o vimmg o ther  N a s v  s y s t e m s .

l’Y 19 76/ 77 Pro~’ress

,-~ sa i l ah i c  sites t or app l i ca  t i n i m  of a immi ero p ro c essor— ha se d i mmo d it  i e a t i o mm have bc em m
in iv es t iga t ed .

Plaitned .~l,lesio,,e.s ’ (( ‘ wnp lelion l) ates)

I ) ecem mm b er 1Q7 7 I n v e s t  i c .u te  as a i h a b l e  s i t e s  for ap p l i c a t i o n  of ’ h i g h tec h no logy mn odmt  ca-
t i on s .

M arc h  1Q78 Perl ’or n m st uid ~ of energy tise p r u t i l e  at c lmose mm f a c i l  i t ~

~s t a rc h i  1978 l)evelop i mi gh t e c lmno l ogy m m modi f ’i ea t iomm to ex is t ing  sy s tem immc o rp o ra t i ng
s t a t e—of—t ime—ar t  comitro l  f e a t u r e s  am i d analys is  c a p a h i t i u t ~ -

J umme 1980 Perf ’or m amialysis of commtro l  sv s tenmm enhmammcenmemmt w i th  I mig l m tec lmno logy
modif ’icatio n s. anmd report in te r im recommnen dat i ons in a technical  rmme m norandu m nm.

Septe m ber 1 980 Pr epare fi n a l report ( tec h nical  mm ote I.
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Conservation
Category 6.4

NAVFA(’

Recommendations on Efficienc y Improvements
for Conventional Boilers

Objective

Time objective is to demonstrate new comic epts f ’or im provi ng the ef ’t’iciency of
convemitional Navy boilers.

Technical .4pproacl:

New boi ler hardware , proced ures . and con cepts fo r  ef t’icie n cy im prove men ts wil l he
de monstrated.

FY 1976/77 Progress

This project will  lie started m m  t ime t’uture .

Planned Milestones (( ‘oinpletion Dates)

Milest onmes f ’or this p roject are yet to be deter nmir ied .
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o u i i , C u  VJ I ion
. i i C t ~ol~ 

(~4
N AV FA(’

Air Conditioning Tune-up Program ’

Objective

I hme )hje ei u s e is to o demons t ra te  a tes t  pr o gram m m to detect , loca te , and correct
p roble m s in Nas ~- a i r  con d i t i o u ming  svs tem i u s .

Ieeh,,ical -lpproaeh

Omme large N~is-v f ac i l i t y  w i l l  be selected to st ud~’ tIme ty p e s  of air  cond i t ion ing  used
arid t ime :m nmoummt of energy requi red .  (‘orr cet iv c mmme as ure s  wi l l  be im m mpl e mmmemi ted  a long w it h i
aim a m m a l v s i s  of the savings im i m pact . The results of th is  test program wil l  he ui sed to  produce
proced ur al docu m enta l  iou t ima t  wi l l  he applied Na y  wide

11°’ /976 /77 Progress

‘rl mis project wil l  be started in I ‘m ’ I 97g .

Planned ,-~Iilesiones ((‘ otnplelion I) ates)

I e h r u u a r y  1978 Define program im .
Sep t em mmher  I ~78 - C om m mp lete tes ts .

B- 119
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on s’ u ii u on
(‘atego ry (o .4

NAV F A(’

Low Energy Structu res

Objective

[lie obj ective is to d e s i .’lop am i d d c m m m o m m s f r a t c  low eum erg y s t ructures  concepts f ’or
ret ro f i t  com m st r t m c t ion  omi cx si immg h t u i l d in gs  wh ich  wi l l  s a t i s f y  t I m e umeed fo r  reduced energy
comm st mmmm pt i o mm

Technical .- Ipproacli

Based o mm cxpk mratory de v e l opnmenm t work , ex is t i ng buildings wil l  be character ized by
fu n c t i o n , coui st r u cti ofl  type . cOmi sti mi ipti ofl  . and retrof i t  su i t abi i i t y  . R etrof i t  c o mm ipo n memit s
amid concepts  wil l  he d e mm mo nm stra t ed

I”Y 1976/77 Progress

I b is pro m ect wi l l  he s ta r ted  mum I - I I 978 .

Platuied ll i/ ( ’SWII ( ’S (C ‘mnp / elion I) ales)

~~l . u ° ~ l~~ S ( , u t L ’~ o m i / e  e x i s t i n g  N a s \  bu u l d u umgs .
Scpt cnm b er I ~) “ S l ) e u n o n s t r a t e  ios~ emmerg y s t ruc t tm r c  comi cep t s  f o r  lotmv er s am i d a t r iums .
Sep t e m m ihc r I ‘)8() l ) c m i m o mmst r .u t c  c o m mip omm e m i t  r e t r o f i t .
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Conms cr va ti on i
Category 6.4

NA V FAC

Industrial Surveys

Objective

I m m er g y  end—use of an a i r c r a t t  a v i o n i c s  g o vermmmmmen t —owmmed contractor—operated fac i l i ty
wi l l  he de te rmined .

l eelinical .‘lpproach

Based omm advammced development work , a pilot s u n v e ~ wi l l  be commducted at a Navy
simipyard and a Naval ,-\ir Rework Fac i l i t y .

FY 1976/ 77 Progress

This project wil l  begin in I I  1978.

Planned ~~~~~~~~ (( ‘omple lion Dales)

Milestones for this  project are yet to he dete r mmi m ne d .

B-I  2 1
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2.5.3 NAVSEA
Shipboard Energy Conservation
P.E. 64710N
Project Number Z037 1

Introduction

[ lie N A \ ’  Si - A e imgi uiee ri ng d e ve l opm i i em mt  programmm m m  energ y  conservat ion is d irected
toss’ard t ime engim m eer im i g deve l op m mm e mm t  of improved . energy-e ff i c ient  sy s tems amid practices
for  sh ipboard  op cra t i o um . I m proved e t t i e i e m i c y  pro p uls ion and a t ix i l  iary sy st e m lis  for ex is t—
~ g ammd t ’t i t t u r c  ships arc to be developed , and t ime t es t ing  of iu m iproved ht i l i  m a i n t e n a n c e

and drag reducing  technologies  are to he acco um ’ip l i s hed  t h roug h sea t r i a l s  test amid
eval u a t ioum am i d  th rou gh  t’u hl- s eai e land-based t e s t i n g .

l i m e  sh ip b oard  e n e m g \  eo n s er s- a t ion  proj ect  began in I ‘m I 97~ and us d i rec ted  to -

• l d e n t u m s  e i u e m ~ \ — i n t e n s i v e  m n a c l i u u i e m v  s\ s t e m s  amm d o p e r a t i n g  pro eed ture s  and
i m m m p h ’ m c n t  p rocedura l  and e q u i p m e n t  n m o d i i  I L j t  i o ns  to reduce t h e i r  ener g~ i n t e m i —
si’oe mk ’ s’..

• I o o 1 u i , u i , ~e iesp ’u i s u h l e  per sonnel  ac t ion  in t he  O 4 O L - l . ! u i o m m  amid m m m a i u m t c u l a m m c c  of
s I t  J o ~( o i r d equ pmne n

• I )~ - c h op h u l l  m m m a u m m t e m l a m l y -e t echnolouLx ’ ~~° reduce t o t , n 0 o n d  th ,ug

• l u m m 4 ’ h e m n c u m i  s-s a t ~’r resource m n a n a g e m e u l u t e e i u n i q u e s

I hcse o o h o t c v - t i s - e s  arc p re sen t l~ addressed in a m l l i u m i h L - t o t  separ . i t e  oni~o o m n g  su h t a sks :

• I i  u m i , u i u m t c m m a n c e  dr . i ~ r e d u c t i o n

• \ h - u - Ii i imer ~ ( 0 1 0 1  i mit  i ia t  out

• ~‘ot .ick g u s  , i n a l v i e r

• .2 .00() ks-s q t u i e t  i icse l g e m m e r a t o r

• ‘o t t  ip h’o o.ird in .k h m i m m e r ~’ pe rtorm im -ance m o n i t o r i n g

• \~ .u t e r rL ’ sou irc e i m m a n a g e m i m c m m t

Bec ause eac h of ’ these tasks i m av e d i s ee rn ih l e  obj ec t  u s - es ari d m i m u h e s t o n e s . t h i e ~ are described
h~ su i h t a sk  , l i m e ovcrai l  object u s e  of t ime shm ipho ard  emmem ’ g\ cons ervat mom i project is to
ac hm ie s e  a 20 perc em mt  red net ion in sh ipboard energy u sage - I mmmpr ov ed h m t u l l  m m m a i u m t e i m a m m c e  is
e x p e L l e d  to reduce presen t  ami d fu t u r e  f leet  ener gy  e o mmstuummpt io i m by h O percent ,  and
lut  m ire f ’k’et s~ s t e u l i s  e m t e m g ~ re qu i i m’emlm c n t s  w i l l  he reduced h as m m mtich  as 40 percemit
r e l a t i v e  to sp e cu l  Ic prese n t sy st e m s~ I gu i l e  13—5 sh i oss - s e x i s t u m i g  t n t  lire f leet  cimcrgy
eoitse r s- i t  oi l  -
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Conservation
Category 6.4

NA VSE A

Hull Maintenance

Objective

‘r imis subtask provides time e nginee r ing develop men t for the imul l clea n i ng an d h u ll
coating s-york i,uu its described um m der t Ime NAVS LA conservation portion of 63724N .
Z0829 . The specific objective is to provide lor at-sea testing of iu improved hu h main-
tcmiau ’uce (coat ings  am i d cleaninig ) technologies .

Technic q/ .4pproae/z

I/ui! (!eaning

Time Fl 1052 class has been selected for  time i mu hl  c leanin g programmm ji r m niari h~’ beca use
its iiiiSSiOii p rof i l e  is re presentat ive of that  of ’ the  largest nuim iber  of ’ Navy ships and
because a nii mm imiium oh ’ i n s t r u m m m e n t a t i o m m  is required for  couid uc t ing  t r i a l s  on this ship type
(o ne ins t rument  per sha l ’t ). The imuih i  c leaning t r ia l s  arc to he condt ict ed in two ph ases.
Pimase I i n s - o h s - e s  pier—side i n s t rum e n t a t i ou i . h lul l  c leaning ,  and underway test ing of a large
u mu im i h e r  oh ’ N avy ships pa r t i cu l a r iy  im m m un e r l ia t e l y  bct ’ore rout imic  drydocki ng so that critical
evaluat ion of time cleaning et ’t ’e c t i s - enes s  eaui he mn ade .  Pi m a sc I is design ied to answer the
quest ion of how to clean ships imu i l s .  a s a t ’u n e t i o n  of both t i m e  s tate  of ’ f ’ouh ing and the
uiiethod to he used iu i c l eam i in g .  -\s part of t h eir rou t ine  drydockimig and overhaul
sch e d u l e . up to 15 s imip s svi ll uuul e rgo selected u n d e r w a t e r  c i eami i u m g.  0mm drydocking
s h o r t l y  a f ter  c le am mi n g .  an e s - - a l u ua t ion m wi l l  be made ot t he  et J~’ c t m s - c n~~ss of t u e  cieani n ig
mi m et imod as well as t Ime  d o c u u m m e m m t a t i o n  ot an v d c t r in ime u mta l  et t ect on I lie pa in t  51 stem itse l f .

Pl ma se I I  o t t  t ime  t r i a l s  p i am ’i is a 2— ear  e s - a h u a t i o u m  to d e t e r m m m u m ’ic t i m e  e o ’ . t — e t t e e t i v c n e s s
ot the um i de rw a te r  d enim ir m g tec h n iq  ties ii i  t ime l u c i d  t o o  ans s- s- er t i m e  q n e st ion of w i mem i to
clea um , Time speed and s h a f t  h i or s eposs -  er m nc as u i r i ng  i n s t r u m m m e u i t . u l  ion wi l l  be um i stal led and
ief ’t ab oard f ’otir ships to r  a 2 -\ e , i t  period to p e r m i t  t ime sh ip to m m m o n m t o r  t ime ci f e e l s  of
to u l i  ng at c om m s - -cu t e m i t  I uni t es  tI u r u m i g  t i m e  s i l  i t o ’s dep lov nm i e n

Simort poss- er t r i a l s  arc r o u t t i i e I ~ sL’hmc dt n lcoh  ~ t abot it  ~~( k t . i~ un m t e rs ’ z i h s . am i d the
collected da ta  f o r w a r d e d  to 1) 1 N SR I ) (  l o o m  . u t i , u h .  s o ’ .  \~o h t c o t  t I me p ous - ver r e o t u u r e d  ‘ or .i given
ship s l o e-cs - I  In cre a se ’ .  aims -c a pred ~’ te r mm m ned s - - al tu e , 1 ) 1  N s-o R D( ’ r~’ ‘- o u t  i t c h s-s i i i  , i s s I st  u n
c o n d t i c t t n g  a de t a i l ed  p u ts - s em t r i a l  aboard t i m e  te st  s i t u p .  t id , - r - .s- , o ( L - r  c le .mn i m mg o o f  l i m e  test

‘.h i p  w i l l  t h e n  he done amid  a o~o st  c i c . o m m m i m g  pos-~~ ’ t r m a l  conducted  to .15’.L’55 I i s - ’ s-’t t e e t s  of
e l e a m m i n g .  R e t c r s -’nc e am i d test  sh ip p o o s - s - e r  hL ’VL ’ls s-s i l l  be s - 0 0 1 i t p . O u c d  d u r i n g  t i m e  2 - s c a r  t e s t
period.  l i i i ’ .  appro ach s h i o u i k i  g u s - c  a u e , o i i s t i o  e s t i u m m a t e  ot t h e  r e l a t m s - 0 - hue ! and L O s t  sni u n g s

t h at L am )  r es u l t  f r o m  L ’ g t l l a r  u m i d e r w a t e r  i m u i h l  c i c a m m i m i g .

Base d u o m m  r s- - soo l t s  l ’roun l ime  h~u h o r a I r~- amid f ’i c ls -h s t U t l i e s . fleet m m m i p k ’n u e n t a t i o n i  g u u i d e —
l u n e s  t u r  t u u u o i , - rs - s i t s - u  h u l l  c l e a mming  w i l l  be i repared a imd u ssumo .’d

13- 1 27
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l ime h ull  s - lea  mm im p pr ogram i m sv i l i  be coimd uct ed as a coil trol led s- x p e r m m m m e u m t  . \ ii
e \ a s - t  mmm g co mm t i’o llc d s- \ pe r u nmcmmt  us umot possible s-s i t im  com m mmi s suo i mcd s l u m p s  h m o w e s e r . a
re fc r em mcc  s i u i p  amid a ‘‘cleaned ’’ s imip s-s i l l  be test ed th ro ugim l°h uas s -’ II  to d e t e r m m m m m m e  t ime
s - s - m u m parabl e s-’u i s-’~~i of ftme l sa s I nti s wi t l m  sch me u l uied freq tmcmm t cleamiung a ga im i  st t mmci  require-
m mm em m t  s s-S m t h o u t  hu l l  s-’ l camm i u mg for  t Ime 2—year  t e s t  period . -\ r c l cremmc e sh ip  and cIs -’a imc s - l ship

u s -’ to he selected f ’roimm tI me .- \ t l a m i t m c  Fle et a mmd a u mot l mer  pai r  s - m t  test s i t up s  are to he
selected f r o m  tIme l’aci l ’ic I - heel .  I a cim pair  of ’ t e s t  sh i ips  wi l l be c a r e f u l l y  selected on the
basis of ids -’n ti s -’al class , s mm m m i lar immissu o u l  r c q u i r c immem m t s . a mm d s imi la r  d cp io ymeu ’mt scheul mile s .

I I ’  ~ .ippro~ic Im sh ould pros - ’ids -’ a rea l i s t ic  ba sis for cst ima t  im i g the f ’tuc l am i d s-’ost sa s m u gs t h a t
c a nm r e su l t  f ’ronmm regular  i m t m l h  c l ean ing  amid a broad sampling basis by using sh mip s f ’roni th e
At h arm t i c  ammd Pa cif ic  I :ls -.s-.t s -

I/ui! ( ‘oali,,gs

I l l s -’ approac h  for t i me  adv n mm ccd a n t i f ’o t m h i m m g  l m u u h i  co a t immgs  e f f o r t  is to s y m m t i m e s i , s -’
o r mi am mo m mm s -’ t a l l  i s -’ pol~, m m m s -’r OMPI—ba sed  pa in t s  f ’rom m m ~ is -’s- io u shy s y u m t  h i e s u i s -’d ( )M 1° resi ns , Time

)\1 1° —bass - s - I  p a i m m t s  arc und cr g oiumg i a h o r a t o r ~- t e s t s  f o r  c oum m ph iammce w i t h  L’urrcmmt m i l i t a r y
sps-’ci t i c _ i t  m o l t s  - Smal l  h a t c h  f ’orn m t uia t  ions are being proc ured fo r  p a t c h — p a m m e l  s t a t i c  im m m u mier—
si o um ts -’ sts aims - I s imiphoard appl ica t ion  es--al un t i on  . UI ) to 20 sh ips w i h i  t i n s - - c  w a t e r h i m m e — t o — k e e l
bc ihv  stripes appl ied w i t i m  t h e  0~s1 l’—ba sem.I p a im i ts  s -vhi l e  s-I rydo ek s-’d as part of ’ t ime  u morimma l
oss -’ r i i a u m l  sched t i le ,  Time coa t ings  s - s i l l  be um m om m it o rcd  to dc t e r u mm immc t h m c i r  ammt  i f ’ou l imig
pe r io r i mma i m cc .

Special app l i ca t ion  c o. i t u m m gs desigm ied f o r  use on propellers and som m ar domes are
b e i n g  s-ievei oped by c i m c r n i c a h h v ’a lte  ri mig coum m mmmcrc i a i l y  avai lable  a m d  lah or atory-sym it l i es ized
p o hy t i r c th m am m e aumd epoxy rcsiu is to immc orp ora tc  ( )MP a m m t i t ’o tu l an t s . Oume e symmt hm c s i ze d  i n to
pa n t ’ .. t ime p e r t o r u m m a u m s -’c of t im e se coatings wi l l  he l abora to r y  tes ted f ’or e o u m m p h i a n c e  wi f i m
ct irrent  m u m i l i t a r y  p a in t  spcc i f i ca t iomm s and w i l l  he s - s  a h u a t e d  f ’or an t i t’o u h i m m g  cf ’f ’ect ivc ncss

lmrotig h patc l m — pa u is -’l s t a t i c  immmum me rs iomm ts -’s t s , If ’ a c c e p t a b l e . st m i ’f ’ici cmi t pa i u mt q t u . immt i t i e s  w i l l
t i m e u m  he proc uurc d to eo ndtmct  sh ipboard e v a i t m a t  ions ,

F} ’ / 976/ 77 I’rogre.s ’s

I/ui! (‘leaning

l ’ hm s -’ rotary—brus h d enim i u mg um i ct hod Wa’ .  selected fo r  e v a i m m a t i o u m  as a rcs t m i t  of a s u m r s s -’~
of i m u m ll —c ie a n inm g ts -’ ‘ h i  u m o h ogm e s , ar id ti m e “h ow to clean ’ d c m m m o u m s t r a t  ions done in earl I U 7 ( o
I w o  commercia l ly  ava i l ab le  ro t a ry—br u sh e l cami ing  s~ st e m n s  Scamp and I3 rt islm Kart sver e

chi o s cu m for te s t ing .  .\  sea-i ri~i h s  progr anm was  approved an id in s t ru u t me uml a t iom i  s-s-as selected
amid  procured l’or the shipboard t r i a l s .

Phase I t r i j h s  were conducted  on tIm e V .5 .5 - 1 loll I E l I 0~ 4 I d u r i n g  \ l,i ~ amis - 1 .l u mm c
I 9Th , S I mip s  fo r  t Ime !° ima ss -’ II  t r ials  were ‘.clcctcd U .S.S. I’r ipp c as t ime r e f ’cr cnmcc s imip  amid

,S.S. I3 l a kchv  as t h i s -’ te st sh ip l ro um m t ime  A t l a n t i c  Fleet . aum d U ~ . S , W imipp le  as t ime
re t ’c ren m ce ‘ .b m p arms - I [ 5 5  Stein as the  tes t  s h i p  l ’ro umm t Im e  P a c if ’ic Fi s- ’et -

I ’ bu , is e  I I  t r i a l s  s-s crc s t a r t ed  in \ u igu s t  ~) 7 ( 0  l ’ime s ta t u s of the trials is
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PHA SE II  H U L L  C L E A N I NG  T R I A L S  STATUS

Tome First Underwater Second
Ship Since Power Huit Power

Dry dock’~ Trial Cueaning Tr iai

A t l o o o m o o ’ I” o t t
U.S.S. BIj kt ~i y iFF 1072) To ’s t 6 mon t hs 8/5/76 9:11 9/77
U .S.S. Trippe (FF 1075 ) Reference 4 months 8/28/76 8/7 7

Pdcl i o o ’ FR~’ m
U.S.S. Ste in (FF 1065) fo st 4 mo nth s 12/3 ‘76 9/77 9/77
U,S.S. Wh opple ) FF 1062) R o t . ’  n o . ’ 11 mon ths 1 1 / 1 8 - 7 6  — 9/7 7

~~l ’ ’ ’  109 000 Ooooh ’ il hul l  t i e . i ro  on oj m d  p.i0000ng

\ m m s- - s - , o l u m . m t i o m m 01 t Ime  ‘o~~ L ’ i r~ I ) o l ) o p ) L ’ u s h m ip s speed ‘s-’um s om Is -) ises-’r t ~u i n  r s-’ ps -’. t a h m l t t y
a i m s - I  i s - ,  i r i s -  s-sn ’. u m m u t i . t t .’ 0b is pa r t i t  t h i s - ’ ‘s- ’ ,o - t r l , o ) s  s-’ t l o , i ri - \ mi s -’s-s° sensor , s v im mc hm cotild be
m m i s t . i l l c s - l  t r o o m m u  s-s t h i n  t h e  s h m u p ,  s-s ,ms s - f s -’s u g u i s-’s-l a i ms - i f a b r i c a t e s - I . Fhmis  s - s - i l l  re s - i ums -’s-’ t i m e  corm m—
~ti exu t~ .uums - f t m u.ul t i u lme ru’t i uu irs -’d,

liii!! ( ‘nouinu,’.s

13t - ‘s - l i - I )  u l ) h ) i ’ O s . u l  ) o i  , i n t m f ’o u m h m i m g  s - o o i t i m m g  .o~o p h m c _ i t m o u m  to s i t u p s  Im u ml l s  s-s-as obtaimm e ul am id
s-’ig i mt sh ips t m _ is - s - res-’em s- s -’ s-l i i s-’ h I \  ‘o t r u p e  i p p h i c i l m o o m i s .

Of il l s -’ I I ()‘oll’ rs-’s u mms uhmau sss-’re sI m m u l i s -’ su , s -’d , t o o t i u  h a s - s -  shoos-s mi s a t u s t a s -’ tor ~ ammti—
f ’o m m l i n g  s-’hma n ’ a e t s - r i s t m s -’s t h m r o u u g h m  ~‘ ‘~s- ’a r .  o t t  p i t o , ’i i — I ) I m l s -’l u u i m m i i ~’ r ’ . i O7m I s - s i ’ .. l im es - c are t ime  bass-’
u i m , m t e r i mhs  tom ’ time sm ii iii — b _ u t s -’h m l ’o r ui m u i lat on of m i l p i  so ’s- h . i n tu  I o iu l iumg  p a i u m t s  f o r  sh miphoar d
ev ;uhma tioo mm s. Shipboard o’s , i h u m i tm o o n s s - s - s - is -’ s-i ou lu ’s-I m m ht )7n I , oboo r a t o r ~ ts -’ s ts  amid e v a l u m a t m o u m
ot s - l m .ig— rs -’s - t u u c in p oo ro~_ ium o mmis -’t _ ihhic P0I~ u s - i I l)ROMI° p ull s and s -ps - s - l a ! apt)he,iti s-)n am m tm—
t o o uihin g p i u m m t s  for mi ss -’ on pu oo ps -’lhers and o o i , o u  s -hom s-’ ’~ h ays-’ hs-’cmm uum d s -’rs-s’~iv and os- ill he
o_’on t m m i ui s -’s-I mum (It s-’ .os - io o ns - o’ot s- l s -’ss -hop mii s-’mmt i (  .i ts -’u Z o i i \  ~~~~~ Pr~°P~~m m m in  I \ l t ,)”r ’o.

~~~~~~ ~jj/(
, ,(oo,,~ ’~ ((‘o,fl,,/(’(jO,, I ) i ~’’~ /

liii!! ( ‘Ieaiiing

( ‘ou tu lu i c t  I° lma ss -’ II ss-’ u  t m  u s  o i m \ t h _ i m t t m ~. I hs -’s-’t s -h ips  ( t~ .5. 5 I ru p pe  a mm s - l  1 . 5 5 . I3 l ak s -’lv i

.u mi s - l  I’ , i ~ h i s -  l ” I cc t  s h i ps i t t  5 5  S t e u m m  am id  1) 5 5 W i m i p p h e l
( ‘o i i i d t i s - t hu l l  e hs - ’ a ; m m u m g  iuiu l  s-en tri a l s ou m o I l i e r  sh ips .

5o,’ p t s - ’ m i mbs -’r 1 0 ) 7 7  I° r e p _ i m s -’ m ul t s -’ u ’ i mm m I l o s - i  u m i s t r u i c t i o m u m  out ~~~ i o o s-s- to  ( ‘ k n i t ’’ sh ip ’ l m u m i l s .
Scpts -’m m ib er  1 0 /  ‘5 I ’ m s - ’ p u rs-’ m m m l s -’ r i u i m  l ’lc i i m l s t u  o m s -  l i O n  on ‘‘f l i t s - s  nt is - h  Vi t e r m ho  ( Is - t im ’’ s l mips

Ii mil ls
Ss-’p t s -’un b s -’r 1 )  ‘°)  l° rep.i is -’ t j i m ~i l l l s -’ s-’t m i s t  I’ui s -’ l m s - n m o u m h i u i h h  s-’I s -’. i m m u u u p

13- I °) 
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Hull Coating s

September 1977—Begin shipboard ant i f ’ou h i ng applications amid evaluation .

- Evaluate coating pert ’ormance by diver imi spection.
M arc h  1978 -Complete ship appl icat ions .
i ur i c I 978— Reforn i uh a t c  co~mti m igs.
J a m mua r y I 979 Prepare large hatch t’ormmiulat ions
J umi e I 979 Slmip test large batch formulat ions.
J uric I 981 I s-sue recom imti ien s-Iat io u ms for fleet m u n p iem m i entat iomi .
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Conservation
Catego ry 6.4

NAVSEA

Machinery Optimization

Objective

The objective is to reduce the fuel consumption of existing stearn -pov iered ships b y
at least 10 percent throug h the identi f ication of energy-intensive nmachine my systems and
ope rational procedures ammd the reco mmimendations of ’ modifications to effect major energy
savi ngs.

lechnica! Approach

TIm e f’oh lowing procedure is being umsed to analyze t h e  IF 1052 class ship.

• Energ y cons uim pt ion/ dis t r ibut ion patterns f’or ti m e boi ler p l a n t and stea m system s
are bei ng analyze s -I based on design data,

• Energy usage pattern s -are being corroborated using deta i led operat in g logs ,
ins t r t i c t ion man uals , past emmmpiric a l  amia lyses , and simip  vis i ts ,

• Rea lis t ic  quant i f ied  energy util izat ion pro l i l es are being determined for s’arious
m issio n s , tota l s teanming h ours , et ’f’ects o f degraded immachinery commd itions .  ins-i
h i d  ivid u mal operat ional  pre t’erermces .

• Based on these ana l yses , preli minary recommendations supported by cost inf ’orma-
ion a re form u l ated f ’or proced ural and es-I u mipn i en t n iodif icat  iom is .

• NSRI)(’ arid contractor personnel are cou iduc t ing a series of um iderway mea-
surements to ve r it’y the esti m ates made in t he analy ses usi n g a tr ial  plan .

• A series of reco n m iim mem idations was fo rwarded to NAVS I ’A f ’or co mmsi ule r a tion m for fleet-
wide imp l en ime i mtat ioim.

• T h e  ummet hmodo l ogy is docu mm me u mted so timat  it ca um he u ise ul to cx tem ’m d time a u mal yses to
other sh ip classes .

• Sea t rials are being conducted in two ph ases: Phase I t r ia ls  ire being condu icted at
vario us speeds and sumi der n iorm imal operat i u mg condit ioims to re p rcs emmt typic al  ti mider-
sva~’ f’ue l consumption rates: P lmasc I I  t r ia ls  are being con dtmc te d t m nider controlle d
condi t ions  to determine time amot ui mt by w l mic i m f ’tme l constun imption can he red mice d
as a result of h im proved operating pro cedures.

The ident i f ica t ion  of energy — iumtenisive m ac l minmeuy systems under the  maclminer y opti-
nmi z atuo n task wil l  lead to reconmm emm dations t’or n mimior and immaj o r e q uu ipn m ent  and pro-
ced ura l mod il ’icatio ns based oum time cos t—eff e ct iveness  of the nmodif ’icatio n wh en aiiiortiz ed
over time r eu mma i ni n mg operating life of ’ ti me sh ip. Minor  e quip im m e u mt mo ul if icat ions are t h ose
t l mat can he accomplished wit h out restr ic t ing tim e a va i lab i l i ty  of tIme ship. Major  equ mipment
modif icat ions are those that  have to be s-lone dtiring ship overhaul. Pr oced tmra l m m m odifica—
t ions re fe r to ch anges in exis t ing mac h inery opcr a t inmg practices f l i n t  can he dom is -’ wit hout
lesse ning t lie degrees of operational readiness .
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P re h imn ini ary recomm mnmendatio i ms are subjected to sensi t ivi ty  analyses to de te r imminme
design feas ib i l i ty .  cost—ef fectiveness , amid universal i ty  of app l i cab i l i t y .

FY 197 O/ 77 Progress

h eat—ba l ance analyses based 0 mm desigmi data . tec hmi mica l  docu m enta t ion , p rev ious sea
t r ials , amid ce rt i f icat ion data 01’ a de m n o r istratiomm slmip were com imp le ted for t h e  FE 1052
class , The analyses were perf ’ormed by adapti n g a MA R A I )  eonmpu ter progra m t o t h e  IF
1052 class steam cy cle. A deter ni minat io u m was mmm dc of time power I) I ant operating
cimaracteris ti cs and fuel const mnmpt ion i over the  mission pro f ’iie from 8 knots  to full power ,
in 2—knot  im mcre nm ents.

A sea-trial p lait was developed amid the necessary in stru im i em ’ttatio u i was determined to
q u a u m t i t a t i v e i y  v e r i f y  cumergy u sage prof i les  at various steaniing conditions. Ph ase I t r ia ls
u mm V s - ) lve  u ior nmial s te a m m iing power at variou s speeds wi th  machinery ah ig m ied in accordamice
w i t i m  sta m mdar d operati umg procedures . Ph ase II t r ia ls  immvo lve stea min g at the sa nme powe r
levels is P lmase I . but  w i t h  boiler excess air  mainta ined at I S  to 20 percent :  one ship
servuc e turbi ne gemme r i t O r  o u m— hi m i e ;  o n e  f ’iarc es-l draf ’t blower pe r boil er ; standby immain f ’eed
p u m ps takemi  o f t - h u e :  iris - I a l l  p ressu res amid t emn perat  tires set according to desi gn condi—
tRI m)’., For e a chm pima se . flow ra t s -’’., s l maf ’t tor qt ie . boiler s-’xccss air . condemmser vacti um m . and
st m bs ystemmm tcn i ’per at tire s amid pre s s -mir e s are mmmeast u re d at each specs-I .

h °im is s-’ I amid I i  t r i a l s  s-ve rs -’ co imdticted 27 Scptem ru ber  t h mrot u g l m 2 October 1976 . on the
1 ,S.S , his - u t ( 1 1 -  1074 , l’rs-’ I im m zma , ~ - r esults indic at ed th at  the int ’l consumpt ion rate in
Ph ase I I  I c s - ) imtr Ol h c d s - o n s - f i t m s - o m m s  tis inig immiproved operat i n g procedures ) was signi f ’ic an it iy
lower than  th i s -’ t ’t m c l s-’or msunip t io u i  rate in Ph ase I ( nor u imal op erati m ig comidit iom i s) ,  par—
t i c u l . i r h v  in t Ime  s - r ou sing range of ’ t ime  ~h i i p .  I ’Imase II  f ’t iel cou ist i i i ip t ion m was 16.7 pe r cen t
b ower at I . k mmo ts  ins -I 10,6 percemit lower at I 6 k n t ’o t s . I heat—balance calculat ions were
complete s -h amid a fim ia l  report was prepared det u i hu n ig  reco mi m u mmendat ions  for energ y—
s - / ( om mser s -  i m ig  es-I U m pu m l e n i t  amid pro cc dtmra l mmmod if ’ication s- .

Methodology was developed to extend time i F  1052 class u m ma h yse s to other ship
classes ami d a trials plan was developed for t’ohl ow- omm eu’s -miser -des t royer  steam plan ts .

Sensitivity analyses were conducted I’or time [F 1052 s-’1 i s ~s- reco mmendat ions of ’
electrically-driven standby main feed pwmmps. was te heat f ’ces - lwater  Imeater . amid anchor
powe r diesel generator set.

Planned Milestones ((‘urn pietion I)ates)

October 1976 - Complete FE 1 074 sea tr ials ,
March 1977 Complete FE 1 074 amm u l y s u s  and rcco mnm m i e m m d a t ions .
April  1977 (‘omplete • i mm , r iy s i s  of t ) I ) ( , - 2 .  I )D-945 , arid t )DG~ 3 5 .

May 1977 (‘ompkt e trial  p lan and follow-o n t r u i i s
October 977 Complete i-I 1074 fo l low -on  tn m i l s .
October 1977 (‘onip lete , imi i l v s u s  t o t  I ) lX - .~ 7 . ( ‘( - 1 o . an d ( ‘ ; - n .
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Dec emmmher 1977 - C ou mm plete semisit ivity a nalyses , arid [F 1074 recommendations ,
Apri l  1978 (‘omplete analysis  of CV-59 and CV-63.
December 1978 - (‘on mp hete  major auxi l ia r ies .
December I 979 (‘o nmm plete major am p hi ih iotus  sh ips.

I
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(‘onservat ion
(“ategory 6.4

NA VSF A

Feedback- Limited Combustion Control System

Objective

The obj ect ive is to) develop a fs - ul i y a u t o m a t i c  con ihusti on i control system base d on
the ox ~ gen ana ly s i s  pr i u ici t le t ima t  w i l l  u m m a i u i t a i m i  boiler conibustion air at peak eft ’iciency
d urim i g ah i coumdit io n s s-)f s - Iei mia mm d . (‘urre r mt dist i l late f ’tme l s render present tec h niques m ade-
(I s-late f ’s - mr o p t i u mm ummm co i mibustiom i commtro h .  This rme w tec imn ique will  result in a 7 to I 5

F perce n t res - lu ctiomi in fuel co n isum im ption 0 m m umiajor simip classes.

ieelinu’al ..lppruacli

Based om i laboratory ins -h sh ipboard experience on oxyge um an alysis , a specif ’icat io n
wi l l  he prepare s-I to procure two an a lyzer  systems f o r  use on 1 .200 psi plant s:  ( I )  based
0m m iii s i tu  a n a i v i s -’r s , and i 2 )  based on ex t r a c t iomi  tec h mmiiq u mes .  Amia lyses. imm cl udimig  opera-
t ions  e s - - a ht i a t iomm . wi l l  be condtictcs -I . leadimig to fleet u m m m p h e m n e n i t a t i o n .

- I’) 7b /77 I’r(~gr(’ss

Lab orator y instrs - umm ’ien ts  were eval s-mated on shipboard arid shore—based boilers. A
proc ti r s-’ uim emi t  speei l ’ication amid program )) pla u m fo r  test amis - t ev ah t mat i o r r  were prepared.

Plan ized ,Ililestones ((‘ornp /e (io,I Dates-I

Janua ry  10) 77 Award s v s t e m u m ’  cont rac ts .
i s-inc I 978 Recei ve s~ st emm i s .
Sep te umi her 1978 ( ‘urn p lc te p re l iminary  ch iecko umt.
l) ecember 1978 lui stai l  systeni on board ships.
i s - mime 10)70) (‘omp l e te  operat i ons eva lua t ion .
Marc im 10) 7 0) Recom mmmeiid for fleet i m mi p l cm mi e n t a tuon .
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(‘onservat  ion
(“ategory (o . 4

NAVSE A

2000 kw Quiet Diespi Generator

Objective

F ime objective us to procure , test , auid evaluate  a quiet diesel generator set suitable
for  m n m s t a h l a t i o m m  s-nm ASW c o m b a t a n t s ,

I e(’hnu’aI ~lpproael,

Time noise r e d o ict iomi requirem ents  w i t h  he determined for diesel engines wh m e n u t i l i zed
as pr i nm ie  um os  ers fo r  electrical generators . Time state-o f-time-art of noise isolation techniq ues
w i l l  also he deter m ined , A rm RIP wil l  be prepared f ’or procurement ot ’ a quie t diesel
generator , test  and eva l tmatmo u m wi l l  be p erformed . arms - h r e comnnnenda t ions  fo r  fleet inm p !e-
mmmenta t i on m wi l l  be nm ade ,  This eff ’ort is an outgrow t hi  of survey and assess n m m eu mt s t tu dies
inns -h e tinder 627to 5~~,

j ;y 19 7O - 7 7  Progress

-\ p r o g r i n m  p Lu m amid prel i m inary m m o ise am m a l ys is  were com plet ed. A task was isstied
for  pre pa rat  u s - n m u~f aim RI  - I’ t ’or procure n mmen I of ’ a diesel generator  ss-’ t -

Planned .~lilestunes (( ‘ wnpleiion Dates)

Septe mber 10) 77  (‘on iphet e project P lan.
Septe nmber I 177 (‘om plete n oise an a l y s i s .
l) ece umi b cr I ’ ) 7 7  (‘om i mple te  R E P ,

Apr i l  1978 ,\war s-i co mm t r a c t .
I ) e ceu mmher 197 8 Rece ive system.
J u n e I 980 (‘omm m p le te  operat ion s eva lua t ion .
Se p temmm h er  10)80 Reconm mmen d for fleet i m p l e r m m c n t a t i o m m .
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C’ o m m se rv at in mm
(‘atego ry (o .4

NA VS LA

Water Resource Management

Ohjeetii ’e

I ) FN SRI ) C is i dem ’m t i i y i n i g  f reshwater  flow patterns aboard ship and f ’orniiu 1at~ng water
re s - oum rcs -’ m imana g e u mient  t e c l m m m i s - i u i s -’s to im provs -’ the  ef ’fiei ency of t’res lmwater production and
s-u t i h i za t  ion ) aboard ship.

it’(’IIfli(’UI .-Ipproac ls

I ‘jsi u n~ pr ocs -’sss-’s . u j i c r i t i o u m s . a i md ac t iv i t i e s  eon ) SUuii in g f ’res im water  wi l l  be analyzed
s- n m au i I 1052 s--lass f ’r igatc  and aim amrcra f ’t carrier. The areas where water  use reduction
i s- p ossible wi l l  be ide n t i t i e s - I  and iim m pact assesses -f

- \ f t e r  i d c u i t i t v i m m g  p o t e n t i a l  p ay o i  f area s , st u ms - f  me ’ . wi l l  lie commd u cted leadin g to recoin—
n u ie ut d . i i  i t  o t i s  f o r  sfo s-’s- f i s - ’ e o l u i pn m m enl  mmmd pui ) s-’edura h u t io s -h i t i ca t i on s .  Th ese proposed rn odif ’i—
ca t ion ’ .  w i l l  tI m e s - u be res -luced to p r a c t u s -’s-’ ar m s - h  thms -’m r cf f ’ec tuven i c ss  ummeasured.

1”) ’ / 9 76/ 77  Progress

Simip hoard f’r e simwater s-use pa t te rmis  ide n t i f i e d  i-t v aim exist ing water pol lution data base
have been extc umded to determine deta i l ed  s-’n ergy use . F ur t h mer  de terminat ion will  be made
t h i r o t u g i m  time i n s ta l la t ion  of 100 water  Ilow n m m et ers on this - ’  U. S.S. Saratoga ((‘V 60) and 25
s~ a tem flow meters s-In the U.S .S , Ms -’( ans -h hc ss  ([ F 1984). Flow meter installation has been
coni p icted

-\ p la n for ms -’ s t im m g amid eva l ua t i m i g  a conmi nm m erc i a l l y  available laundry-water recycling
sys ten u was c s - ) mmmp le te s - l . In  i n i t i a l  te sts . l a t m ndry  water  was clean ed and recycled 50 times .
red ucwg s-’ons t im p t i ou m of f res h  water  88 percent amid cimemicals 50 percent. Detailed
laboratory inves t iga t ion  is s-s - Ill) p ie te

(‘and idate waste t rea tment  systems were an alyzed to determine time cost of fresh-
ss- .m lcr produ ctmo mm . A life-c ycle cost analysis was conmipleted and time results of time total
wa s t e  recycle sy s te u m i  were summarized .

Planned Milestones ((‘ompletion Dates)

(‘omplete laundry rinse water reuse laborato ry evaluation ,
Analy ze Saratoga and Mc(’a ndless data .
In stall w .mt e r  storage control system (sonic shipalts dump to bilge ) .
Iden t i fy  addi t ional  ships for limited trials ,
Pr epa re draft  of ’ fleetwide water management plan .
(‘omplete water  conservation educat ion fi l m ,

- 
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i t r s - p tr e plans I s - o r  ss- a l e s -  s-’onss-’r vat i o n h ackf ’i ts  k i t s ,
l m m s t a h l  h aummdr v  water  s- use svs te um m oum U . S S .  Saratoga.
I m m s t a i l  ph oto p r i n t  rimmse s~ stemmm 0 mm U .S ,S - Sara toga  -
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(‘on m ser v au ion
(‘ Its -’g lo r\- n ,4

N AVS I-A

Shipboard Machinery Performance Monitoring

Ol j eetiu ’e

I ’Im c ob i ec t  ivs -’ is to provide s-i m a g m mo s t i c  in l ’o rmm m at ion  on simip s-)perators concern i u mg h ull
and ~ooss s - F  p l a n m t  eo ni di t  m m , t h men ’ e b y  s-’n m a hh im i g  i mni m m es - h i : mte r e c t i f i ca t i om i  of this -’ ef ’I ’ects of
s~ sts -’u mi m m mahf ’u mmms -’t i o nm , s -he g r as - h at  ion ans - l  e h i u m m i n a t i o m m  of ’ i n creases-I f tme l  co n s s - mnm mpt ion i

lee/ in j eal - - lpproaeli

\ .\ \ ‘Sl -\ w i l l  s - l e t e r m i m i n m e  the  u m m i n i n m s - m m  a m o u n t  s-)f s- lat a required to give arm ind ica t ion
of ’ sh iph oar s-h svs t s -’mm i  c onm s - h i t i o u m  and ss i l l  s - iesi gn ans -I e v a l u a t e  a sys te m to re ; m s - h ihy provide
t I m e i m s - c s -’ss i T \  in ) f o r m a t  ion .

I”).’ / 9 74/ 7 7  Progress

l h i i s  p rs - )js -’s-’t ss i l l  be e im in [V I s - )”~

Pia,i,:ed .Uiiestoizs-’s (( ‘ mnp ietioii 1)aIs-’s)

I ) e c enmher  l s - I 7~ Issue R I P ,
\ l - t m  ii I 978 -\ s -s - , ir s - f c o m m t r m s -’t

D cccnmm h er  I 97~ I ) esmgn m an a l y s i s .
J s - mne h s-)79 (‘onm ip le te  s~ s t e in  s-le~ e h t ) l ) m l  m i t .
Scp te u mm h cr  I s-)7s-) I mm s ta l  I abs -mar s -h sh ip
Jan u.m r ~ I 980 \1 ake res -’orm i n me n m s - I a t  I s - ) !) ’ .  f o r  in n p l e u m m e m m t a t  i s - ) f l .
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ENERGY CONSERVATION
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2.6 MANAGEMENT AND ANALYT ICAL SUPPORT (6.5)

2.6.1 NAVFAC
Shore Faci l ities Energy Conserva tion
P,E. 65861N

Introduction

Ths -’ p r o s - i s - s - i —. s - O f l t a i u i s -’ s- f w m t l i m u m  t l i~s R I )  I ,~s - i  s - . I t s -’ e o o m \  em i s - o mn p a ss  N a v y  in— h os -msc
rm ’m a n a g e m n e n t  of the  s-’n s-- i g ~ R ) s - I )  p m g r i n i m  , tus - l  m u d s- i de s - t o i ) s s -’r s , m t m o n m  a m i a l  s - s - s  and stti s - h us -’s

f lL ’ds-’s’.Jr ’. to stmpp o r t  i l i i s  n u a m m . m g s -’ ui m e i I t .

11-14 1
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(‘ onm ,sen s a m ro m
(‘ ai eg o i v  6 ’~

N-W I -\(‘

Energy Usage Statistics for Sewel ls Point

Object ive

‘l im e s i t s -’ s-’h i a rac te r i s t i c s  of ’ Sews -’l l s  Po in t  Nas -~ Base wi l l  he de termined to charac —
us -’ r i l e  s-’ i l s -’i’ s-!\ Is - s ags -’ -

l ee/ tineal -lpproaels

/ “ } ‘ / 976 / 77 I’rogre,s,s ’

th u s proi s-’s-’t v - i l l  begin in 1 V I 97~ -

Plin,ne / t lj / ( ’sj ’Øne, s

\1 m i s - s t o n e s  f o r  th i s  pro t ect  are yet  na be deter m in e s- I .

$
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‘I i ’s- s - i s am iou
( .ok’ s-~o s - r’ , 6, 5

Review of Guidance Governing Centralized Steam and
Electric Power Generation by Naval Installa tions

Obje cti ve

l ime ohjes - i  i s - s - is t s - ) re s- es-v N a v y  policy o u s - e r i m i l i g  cen t ra l  steam amid electric power
ge ns -’ra t i o nm in lig h t of cu r r c nmt  f ’s- mel costs ans-l projected esca la tmon

i’ee/ i, i iea/ -$pp roaeli

F l us -’ in i s - h us - t r i .ml  ~i uis- 1 s-- o rmm nners -’iaf guidance es tabl is h ed by t ime N ay  g o v e r n i n g  cem it ral-
ized steam ari d e lec t r i c a l  p s - o s - s - er  g enera t ion  by naval  im ’i s t a l l a t ions  sh oul s-l be reviewed in
l ight  of pre senn ~~~ fuel cost s- arm s -I projected escalation , The stu s-l v m m m v o l v e s  two major
areas s - o f ’ c o um c emi t r a t i o n  : centr a l izes - I  st e a i ) i  genera t ion  compared w i t h  replace u miem i t  of ’ mamiy
sm a l l  e \ m s t i n g  boilers,  arms - I c on t i n ue s - I  purchase of e lec t r ic  pow er versus central  generat ion
at a \,s-s- v ba ss-’ - Simice the N a v y  is act ive l y  ~m t t e n i  p t i  ng to convert  f ’r o mmm oil am i d na t tmr a l  gas
to coal , t h i s  stus - I y should be bases-I on a cs-immvcntis -mal pi u lv erm i ,s-’d coal s-unit with both

p a r t s - c u  at  s-’ a mms - l  s i s - l  four o \ is-ic comi trol

J)’ / 976 — 7 7  Progress ’

-\ contrac t  s - t , i t e u imemi t~~t ’-work f o r  t ime s t u d y  was prep ares -I . The s-s’ork wil l  lie s-ionic in
three  p l m . o s e s . Ph ase I , cove r ing  s-’ \ i st i n g  bo i le rs  an m s - h  s t e a n m m — t u r b i u ’me gem ierators . s - s - ill  i n s - o h s - c  a
gener a l  stt u s - l y of onm- b a se c les -’tr ic po s-ver ans - l  s t e a m ) )  gs-’m i e r a t i o n i  ar m s-h a ‘ . i t e—sp s -’ci f mc a n a l y s i s

at two s l m ip y a rs - !  s . Ph ase II  s - vi l l  m d  s -ms - he p rep ar at ion  of p r e l im ina ry  s - ls -’signs and p a r a m e t r i c
a r is - i ivs s -’s of ’ svs tem l per l ’orm ’nance t ins - I cost b r  b o t h m  nms -’w cem t rah  ans - i s- l e cent ra h i i e s - i  s team
p f a u m t s  s - s - i thm t lue g~ms dess - ml f ’s - mri ~ ’~ut iom i . l°l ma s e I I I  calls f o r  es- i st~~f i c c t m s -  s-’n m s -’ss sts -is-lies to

s-leter m ine if e lect r ic  p ower sh mouhs - l  be g em erates - I  ml as - Is - hut  mon i t O ) heat  arms - I pro o s-’s-’ss s team at

new cen tral  p lan t s , Dimly Pimase I w i l l  be s -Ionic in I V  I 977 ,

Planned ,tlilestones (( ‘ oinp leIion IJales)

1)ecemher 1° ) 7( Prepare c ont ras -’t s - s - h u es - I  t i le  f o r  g u m s - h a n s - c  st mis - f
J o ily l~~77 A wars -i  s-on tract  fo r  l’i ma se I
N t i s - e m ber I 97~ -\s-s- ars - l con t rac t  f o r  I ’hmase I I ,
No s- ’s-’ mmm bs-’r 9 ~ \ b o n j t o r  s-’ o mmtr ac t  aim s - I pub l i sh  report b um Phase I .
N os- ember I 97s-) -\s -s- m rs - I  con t rac t  fo r  Ph ase I l l .
I V  197 8—80 Moni to r  contract  arm s - i publ i sh  reports .
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2.7 DOCUMENTATION

Office of Naval Research (Contact: J. Satkowski—202 -692-4406)

“Li ght Scatteri img ( ‘harac ter iza t io um of ’ the St ructura l Relaxatio n Dynamics in a Methyl—
phen iv l si loxane Fl t ui s - I  .“ (‘ . J. Montrose.  R. I’. M oel l er , and B. F. l)oni , November
1976 .

“Progress in t ime Devehopnmen i t  and Ut i l i za t i on  of Ferrography .” V. (‘
. West c ott , December

3 1.  1975,

“ St ats -us  Report to 30 June  197ô ,” s-under ONR Gran t N00014-76’(-0019, Septenmber 20.
I ) 7()

“l ’hme Role of Tern per at s-ire in 1,111) ,’’ J , W , Kam inel , October 22 , 19 76 .
‘“T ’ime (‘ on m f l i c t im i g  Roles - s - i f ’ (‘arhon te t r ac hu hor i s - i e  as a B os -mnda u y Lubr i c aum t ,’’ 1’. Shirakashi ,

1’. K s - i rna rmd s - mri, and ~sl ( ‘ , Shi aw . (‘ar m iegie—Meh lon Un ive r s i t y .  Mar ch 3 1 . 1977 ,
‘‘h ) y uiau mmica l  Sh e a r  arm s - I S t r t n c t u r a h  Viscoelas t ic i ty  m i  E has to i i y s - l ros - iym i ammmic  Lubr ica t ion ,’’ ( ‘ ,

J , M on ’itross -’ . ( , 1’ , M o y m ’m i h m a n  . arm s-I K.  Sasab e , May I 977
‘‘1- x p e r i u n s -’n ta l  ( )bs er s-at  ion of ’ l ’hi eru ’r m oe l as t i c  I n s t a b i l i t y  in Lubr icates - I  Sl id ing Between

S s - uh is - I  Sur I a c s -’s .’’ 13. N - l 3 a i i e r j s -’e amid  R A ,  l3i urtom i , Ja u m s - mary 21 , 1976,
‘‘Rs-’l a t io n sh ip  B ets - s - e cu Wear a i ms - i  Ss-’h f ’— ( ;s-’m i erated I \1 I ’’’. 1)uring Sh id m n i g  [nider (‘on idmt io rms

s - u t  B o tm m i da rv  I s - i i - t r i s -- . i t i o o n  ,‘‘ j . i i u t m ~mr ~- — M , s - y  I °)~~b .

NAVFAC (Contact : W. Adams—7 03-32 5.8535)

‘s- o l , i r  l l e . m t i n r  s - o f  13s - u i l s - l imi gs  ai m s - I  I ) o m m m e s t i c  h o t  W a t e r .’’ l ’R—8 3 5 , I - _I , Beck.  J r .. arms - h R . L.
I - ’ is -’l s - i . .l ans - i a r y  I s-Y’ (u re s- i ’s-e s-h Ap r i l  I

‘‘\ le ta l  I l~ ( I r i s - he ’ .  f o u r  I ns -’r ii y S ;s -u r a ge A p p l i s -’at i oui s .’’ I N — I  393 , S - ( -
- ( 

~~~~ arm s - I A. W .
\I c( - 

I . i  mne . .1 s - ins -’ I -

‘‘I i m s -’ru\  I t  i l i t a t  on ot  St o l i d  \\~m slo , ’ a t S m m m a l h  \ .o s -  s - I Ba s s - s - \ i m I . s -’orm oin ic Decision Mos - l s -’I
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pr s-’ss-’n mted s - on )  I 3 .J ,i u u s - m a m s -  I ’ ) 7n  I o n I ) . h l a n m n i e r n a n m ) ,
‘‘\ ls -’ s- I i , im i i s -’:uI I u s - m g ’ .  I o o u m s - d F s .s - b o s - o u i .’’ \ I —8 () — ’7 ( i — l t ) , ( ‘I ,( 05 Ice t t mr e  in ) s-’ ns -’ m - g n ’ managemen t

prescrmtcd on I 3 J . o i m s - i a m n  I ’ ) 7 I o by S o s - s t e n i ,
‘‘ \l s -’ s - I i , s - o i m s - , i l  I iu e r g ’. ( o r u s s -’ n s - . o t i o o r i , ’’ 5’ I - °‘~()~7 6 — I I , ( ‘l ( ’ ( )S he e l s - i r s -’ in ) s-’nergy nna n agenmen t

pr es s- m u t e s - i  o mm 13 ,I , i n s - m . m u - n  I s- ) 7 6  io n S o s - s - m s - n m,
‘‘ I -  t s - I i t m s -’s- Sy s t e m s  I m m t s - o n u m u a t  i s - m u m  S~ s ls -’ n i i s .’’ 5’ 1 — 8 0 — 7 6 — 1 2 , (‘[( ‘OS lcs -’ ture  m u  s-’ms - erg~ i mmar m agc—

i mme m ) t l i n es - s - ri I s - s - I  s - n m (o .1 u r i s -’ I s - ) ” 4 Ion Koe iler .
‘‘t’ t m h u t  es Sn s - I s - m u m ’ .  I m u f o r n m m . u t  i o n  S v s b e u m u s ,” 5” 1 -80-76-13 . (‘E( ’OS lecture in en erg y n mma u iage—

merit  pr cse nt cs - I  s-in 6 is - inc I ‘174 by K oe hl er .
I s - l i t  i s - s  l’roe s - u re m em i t ,” V I  0- 7 ( i - I  4 , (‘E( ’OS lecture in ) ener gy i )man l agcf lment  prese nm t s -’s-l

on 3 .1 s - r ums -’ 1974 Ii I3atak

NAVSE A (Contact: C. Krol ick .301 -267-2674)

‘‘I  r o e s - e n ( o o r i s s - ’ i ’ , . s - b o o o r o  i i i  s-s - s -Is - i r i s - i’d S i m u p  P mu p s - i l suo r i . Vol.  I Ns -’ , m r I ’ ernmm S vs - b s -’ m u m s .’’ I l ydrs -i —
u m . i u r t i c s , J u u m s -’ I

‘‘ I i r s - s - i s -, ( ‘ t u u s e n s , i t i s - o r m  mum ,- 5 s - Isa mmc s -’d Sh ip P r s - i p m. m l s mo m s -  S~, st s -’ m m m s , S o u l ,  2 Miii  I .s - n , ’’ I l v d r s - i —
n aomi ic s . Octob er I s - ) 7 ç 

-

S s - l s . i u r s - s -’s - t Sh ip I’ rop i u ls i o um Sn s te in  Da t a  ( ‘ o l l cc t i on  a ims - I  ‘ S m i a t y s - u s . ’’ J .  J .  I len ir v , Sl i m s - l i
1° ) 7  t o ,
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\1 , s -y  l s-I° 7 ,
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1976 ,

‘‘A i l s  au ) s -’ s-’s-l Sh ip P n o p i i l s io uu  Sn s t e m m u  Dat a  (‘s- ill s -’s-’l is - on mi n is -I -S ri _ il s - i s -  — S s - i p p l c n u m e n t a r v  Report
S’s - i l  - I I ,’’ .1 . J , I l s -’umu ”.’ , i s - m i m e  10 ) 7 ( 0 .

‘‘N e s - i  I ’ s-’nr u u  I tm r s - o p s - m h s i s - o s - m  S’s- - s t e imu  Su nm ’mu m R i r y  Report  ,
‘ ‘  h ) l N S  R I)( -

. i s - inc 1 )77 ,
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her 19 7 5 ,
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\ p r i l  I
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i s - i u i s -’ I s - i ’
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‘‘I) m s -’ss-’l ( s - o s  I i s - i  s - i r s - ,  ‘ I ’ i m e n m u u _ s - I  l ’ h e s -’ t u - is -’ I s - i s - m s - s - i s --s ( ‘ s - i m m i p _ i r i s - s - o n m. ’’ I ) ’[ ’N S I ( I )( ’ . . J s - mn s -’ I s - i ” ” ,
‘‘“. s - , i r l s -’u ’ ni ) I I s - ’~i r r s -- . i I  5 ,  s i e r r i s -  S s - i u u m i m m .mm n Ro ’I i s - o nt , ’’ 1 ) 1  \ S R I ) ( ’ . i s - u k  l r 7
‘‘ I s - I s -’ m m t i b s - s -’ . m t i o i u m  o s - I  51 _ s - i s - o r  S l s - i j o I s -o o . m r i  I mms - ’n - gn E s-s-e s- , ’’ 1 ) 1  N S RI ) ( ’ . S t a r s - l u  l o ) ” i o ,
‘‘St s -’t lu s - os - , ls  ‘I  R s -’s - l s - us -’ m r s - g  I ) s -’s i r o n  s - i  i _ m g h u i s - i r g  I s- ,~s - l ’-. , ’’ 1 , 1. I I s -’u iu ’n ’ . \ i s -~~i s - s -l l 9 ” (i ,

\ s - l s - , or u s - ’ s-’ s- h sh ip P o m m u i p ing Sn- sts -’nm s  t ) , s - s - , s -  ( ‘ o o h hs -’ s-’ t i s - m u m .s - u ms - I  \ n a l n ’ s - i s . ’’ .1 - ,l - I hs -’mmrv , , -Spnii
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‘‘ 
D l \ S R I )( ’ . k s - In  h ) ” ’T
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’’ I SI “ 5— l02 . .I nm

l ° ) ”S -

‘‘I m s - n u n  1 n e h t  ( ‘ o m m s e r s - . o I  i s - o s - u  I i mr ois - ug i m [ums - l s - e s-s , s - ( s -’ i  Rs -’umm s - i s , i l  aums - h (‘ s - o u m t r s - o I  o u t  E s - o t u h i n i g  on
I I  s - nI l ’ .  o f  N i s -n Siu ps .’’ 454 3 , I )e cs-’n u ) ber  19 7S
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h u u m m i m m a r n  R e s u l t s  s - o r  hi 5 5 , h I o h t  ( I  I l I ) ” ' 4 ) . ’’ S1 \ h  “ I t - l o S , k i ln  19Th

‘‘h u l l  ( It - . m m r m n m g  [‘s - m s - s - s - I  1 n i a l s  I ’ la m u s  b o o r  h - n u e r g v  ( ‘on m s s -’n s , i l i o nm ‘l’im n’ o u g l i  1 ‘ ru s - ls -’rwa ls -’r R e—
nmu vah  s - i r i s - I (‘ s - i n t r s - o I  o o i  h - ’o s - u h i n u g  oum Sh ips I h u l l s , ’’ S e p t e m u u h e r  I 9” (i

1 3 - 1 5 1



-. ~~~--~~“
_ -~~-~~

‘‘I n t e r iumm I leet l u m s t r u e t i o n m  f ’ s - or Water h oi ’ rms -’ ( ‘ I s -’ an iuu g  s-if N , s - s -  s - I  S l r m p s - , ’’ N \ \ ‘SI A I nms t r i i e—

u s - m m , i tuh v l9~ 7,
‘‘ I’s - u n  l umens  for A n t i f ’os - u h ing  l ) r a g —Rs -’s - I s - u c i ng  ( ‘s - m a t m n m g  S n s - t s -’u ’mis , ’’ 51 -5 I ’ 7 ( o ’20 , I)  h ’N SR I)( -

,

Sh in 1976,
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3.0 SYNTHETIC FUELS

3.1 INTRODUCTION

Rc c emmt  s lums - l ies  o l t ime  e x t e m m t  of wor l s -I pe t ro leum rcsos -irccs have  g eu ) e rah ly  concluded
t h at p i a m m n ) i n i g  sh ou ld he bases -I s - O i i am ) expe c t a t i s - o mi  t h at p s - I  roles -mim i resources will  be
e xh uas - u s tes - l  in t h is s-’ent l iry.  Since f ’s -m ci s prod s-iced Irs -mm p et ro l es - m m mm are v i t a l  to naval
s - i per a tms - m u ) s. t i r e  e \p s-’et , s - t s - o s -n s- if ’ m u e a r — t e r n m m  dep le t ion  of pe t ro les - im u )) ust  play am~ iu i mp o r t a n t
role ir~ N , i ’ s- R& I) p I am ’u m u m n g .  ( ‘omut unmu ed  u’s-c o u t ’ his - s - !no u.’ ar i i s - i m b u d s by time N a v y  t lmroug i m
time cmiii s- if ’ t i m e c e u m t s - s - r ’ n ’  is a e e r t a i n t s -  - O men - cf ’s- ir e , t ime p n m n u i i m r y  s - s - o s - s - e s - i r s -  is s-’on t ium s-med
a v a i I a b i I i t ~ . eveim t i mo s - i g h m t ime  ~ir i s -’c s - s - i l l  I o rs - o l , s - 6 i s -  lie h ig h .

‘I ’ii ens -’ arc large s - l s -u n i s -’s t i s -’ u ’ s - s o s - m r s - e s  of s - oil  shale , ta r  s - a rms - i s . an s-I coal f rom s-s Ii e lm
f i y s - l r o s -’a r b s - um ) fuels  s - os - m Is - I  hes-’onm e .s- s- . i mlaui l e  - I Im s -’se re s - s - o  i s - rees  in t ime I s - s - i  tes - i S tates  wil l  not
be s - i ep l et c s -I  fs - ur’  a s-’ e m i t u r v  on’ n uio re.  I ver m af ’ t e r  t ime  f ’s - is - s -i l  s s - o i s - r s -’ s-’ s- are dep letes - i . h v s - I ro —
s-’ a rb s - m um f ’s- ic Is - i’s - m s - m i s - I  be pr os-i tms -’es-I li s - s -lire et s-n s - mt I s - s - s i  s-

h i s - is , t i m s -’ i° , s - s i e  apprs - i as -’ii of t ime N , s - s -  n ’ s- n m t h i e t i s -’ b ’s - m cI s- I  i s - s - l e g s - ’  is s-I mre e tes -I  ts - s - s - s - ’ ars - l
cnm su nm nu g  t ime comut  u u m s - u s -’s-l s - m v a i l a b i i i t n  of l un ’ s- ln oe ar b on ) b ’s - me l s , I m u mm i es - hate  emphas i s  is beim ig
pl~s - s -’es- l on t lie fue ls  t Ima t  are now beco ming a v a i l s - s - h is -’ t i ’ s - u n m i onpe t ro les - un i m f o s s i l  ss - i s -ur e es ,
1’ 1_ t e n s - i s o’ n s - s - u i o u u a b  R & I )  pr o gr anu s  are o’ ium’ r e m m t l s  bs-’ mum n s - hm ns -’s-’ fs -’d t iiwar s-I I l ls -’ s-’x p i s - o i I s - i t i o s - s -  of ’
t Ime s - c  r’ s- ’ s s - s - s - s - r e s -’s , I f l s -’ \ . s - s - ‘ s approac h  is ko I 1 )  ensurs -’ t h a t  t h e  Na ’ s  s- is mi n i in f ’ormcd
s- u s - m s - o i l i e r , I Ii emm s s - m r e  t h a t  t Ime I o ns - is - is - is -- Is  t i r . s - t  rs-’ ss - s - I t  l ’ro nu m t ime m s - a t i s - u m ’i ai s v s - s - t h u e t i e  Is -mel
I o ns - o s - s - rail )  s-s- i l l  be s - o i i t ah i i e  f ’s - o s - -  m i av al  m i ’s - s -Is , minis - h ( 3  1 p n o nus -u te  a v iab l e  f ’s-’s-I erah pnx o gr am to )
e s l a b h u s l i  a s-’ s - o i m s - n u m c r s -’ ma l  sn i m t h u c t i s -’ f ’ue l i ’o r s - i s - l s - uc t mon )  s-’a h i au i ul i !s -

I mp r s - o s  s-’s-l om l  s - i s -  . s - i s -’ a mis - i s-’s - ua l p ros -’s-’xs-s-’s- a rs -’ s-’ri ts -’nr s- mg I is -’ p i l s - o t  p i m i n u  t s - I age s. TIme
s-’ o o s - m s - t r t i c t i s - ) i m  ob ’ t ” s - i o s -I p i _ s - u m t s -  um t i ms -’ I s - s - o t s -’s-l St a t e s  s - s t o eing s - l e h. s - n’ es - i  l o s - s - , s - l u i I : i i  res-I l m m re nl ) i ’nt s .
le gal rs -’ s -t nus -’ t u s - i s - m s -, c u m v i n s - o m m m e i m t a h  c s - o h l s t n s - i m s - m t s -, s - ill s - i po l me s -  d e i s - l i e r , s - s - i s - n n ’ ., I l s - s -s - ss-’vcr . s - s - o s - n —
n u ms -’n s-’ m mil  s-u I—s h ale i ’s - L imi t s  are e’s - i s -s-’s-’ ts -’s-l to  bs-’ g i mi s - m per a t i s - on  in t ime  I s - i ’s-Os ami s-I a si g s - ri l’is-’ant  is - m r
s - aims - is u n d i m s - t r n  r im (‘ ,s- um . s - s - l s - i  umman ’  his-’ in s - u h o s -’ r s - m t j o i u  t in  time s - mi nis - I 980~ -

( ‘s-ial r c q i s - m n s -’ s s - s - o s - s - s u s - h e r s - i b l c  i m n ’ s - l r o t r e s - m t i i m g  I s - u  pros - l imes -’ u mi is - 1 s - i Is -’— s - I s - s i i h i~i ts -’ f u e l s ,  b u t  h i s - I t s - i s - I
s-’s-’ s - l s - t s - o e k s -  f ’ rs - i nmm s-,’oal mi re mi m i s-’’s - s - s -’I h c u u t  s - s - o s - m s - e s -’ of g , s - s oh i u me .  I is -’ u i s - us t  p r ac t i s -’al approac im t s - o

pr s - i s - ls - us -’c i mm ns - h o I l s -’— s - h m s t u h h , m t c s  a ims - h  g s - i s o o l  mmmc s - s - s - o s - m i s - i  tie t om cs - )m ) v ert  hi ’s-s p e t rs - u h cs - u i m’m im i to  g s - i s s - u h inc
s-i n s -I s - m s - s - s-’o al —s - ic ru s ’es - l s-- r um s - Ic  oil  to n i maks -’ s - mp th i s -’ s - l i f ’f ’e r c u us -’e. i c s - mvi u g ms - more  pc t r s - i l c s - m u n
.m ’ . .m m l . s - b I s -’ f o r  m s - mis - I s - l I e —s - I s - s - I  i i l s - mt c  f s - m el s  p rs - us - I s - ms -’ t i o m m .  I i m c r e f s - u r e .  s n ’ u u t l m c t i s -,’ f ’s -mc i s derives -I  f ’roim i
c o o s -u I m s - mv m i s - m t  lie pr aet  i s - a l  I s - i n  s-s ms - I s -’spre s -m s- i N , s - s  s- s- use f ’s-in s om nmc t inmc .  s - r um s - h c e r t a i u ) i n  mmot s - mul l  ii
t h e  n mee s -I f s - o r  g . s - so oi  s - is -’ .i s- a I r a nsps - r t a t i o u u  l’ue l h a s  ab ate s-I .
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3.2 S Y N T H E T I C  F U E L  A V A I L A B I L I T Y

I l us -’ :is- ’ s - s - i I s - i b i l m t y  s - o f  t es t  q s - u a u i t i t i s -’s s - o f ’ ss- ’ i m t h u e t m c  f ’s - mel ’ .  aims - h pro ,j cs -’tc s- l I ’s - i l l—scale  p r o ds - i c—
tnomu s-hates n u m s - ust  be s - I et s -’r unu m i cs - I  s - o r thm , i t  t ime  N s - i s -  s- cani p l u m  h ’s- in I s - s i  and e s - s - m i s - m a t  ion mi nis - h
iu m tros - I s -u s -’s-’ t ime f ’s -uc l s to fies -’t s -ms s -’ . I i gs - i rs -’ 13 — t o s - Is - s - us - s -s t i m e  h u n ’ s - o J eL’tes - i s - s - s _ s - i h a b i h t y  s-if sy n t h et ic
I tuck.

I s-s-n conus is - le ra t ioums arc i r u p o r t s - i s - u t  t oo t ime N _ s - s  ‘s R &l )  plans f o r  s n t h m c t  ic f ’s - ue h s:
s-’s - mu msus - l e r s - mbl s -’ lea s -I t ims -’ ( 3 to 4 s- e s - irs ) is umc s -’s-’sss -mr n ’ in  s - s - ins - I s - m e t  t o’s-I uri s- i i’s - al s - mat io ni  o n s - n g r s - s - s - mms -
to e umss - mr e t h a t  I’s - mel ’ .  mi n i s - I  i t s - i r s - I s - s  s - s - re ss- ’ st s -’m um s s-i i’ s-’ e s - u n u t o a t i b l e ,  a nm s - h l im o ’ N s - s - s - s - ’’s I i s - i n t u s -’ m P s - m t i s - ) m )  ii )
s-i to ’s-I mild e ’ . s - i i s - m s - m t i o,mn p m’ o g rs - o u m’m us e ssent i al  t om d e n s - o s - s - s i r s - s - m e  to s - ut  l i en  I i ’s-feral s - ig s -’r m s -’ ms -’s .
t mn unmar i l s -  I - I-~ 1)-S . t h i s - u t  ( lucre s- s - s - ill be a m uia nks -’t f o r  a f ’s - i l l  s late s-il ’ s- s- ’ s - s - t l i e t i c  f ’s -mel p ns - us - i s - mcts
s o i u t s - u b f c  t o u r  Ns - m ’, s- a pplies -i t i s - us - i s ,

3.2,1 Synthetic Fuels Derived From Oil Shale

( mm j 9 7 5  s- _ s - n i s - o u s  n u u i h i t s - m n y  ope r s - m t i s -,m m ia h  f ’s - mel ’ .  ( J I ° —4 . .1 1 0 _ S o .l s -’ t \ .  1) 1 51 1) 1 —2 .  u . s - s - s - s - l i n e .
luca s s- I s - m e l  o i l )  s - o s -’ rs -’ l iE s - Os - i  I s - c e o! f r o m  10 .000 t i s - s - rns -’l s oi l ens - ms - Is -’ sh ale s - o i l  iii a e onmmn m’ us -’rs-’is - ul
s mah i —ss -’ s - m ! e r e f i n e r s - ’  h im ’ s - i s - mg  a o’ s - s - p . s - ei t s -  s - of ’ a l ios - it  s-~~Q0Q l iarrels  per s tu ’ e mi n u u s - Is - is -  -

I i n s -’ em s-I c s h i s - mi e s - oi l  s-s- s - s - s pros - Is -m ci’s-h by t i m e  I’ s - o r s - s - u s - i pro cess in a 5 (u—day ms - mum s -using shale
im m i mic s - I  I ron )  t ime  N s- is - al Oil Sims - s - Ic  Resers -  s-’ Is - m s -’ s - s - I s -’s-l .s - i -S s - s - s  s - i  I’s - m i n t s , (‘ou rs -n o. ‘lime crude
sims - s - Ic  s-s- s - is ~s- ’Os-’ s-’ s-s -s -’s- l in s-i s-’ou iiuii ers -’iah r e f i n e r y  s - oi l  a hs -’’.t ef ’f ’or t s ’’ h as - is , I i  s - s - i n p s - m t  of
s-~~s-~ 56 barrels  t ub  e rt is -he shm ~m hs -’ s - o i l  y m el s - ie s - l  5 , 7 I u S  barrels  s - u i  v s - ir i s - us - ms m u l u t s - s - s - ’ n’ i s - s - s -Is . o~ s-s h i s - l u
5 , 108 hs -mrrcls  s - o s - r e  s luppes -l f o r  t i ’ s - t i  s - s -~ 

-

Motor JP-5/ DFM/ Heavy
gasoline JP-4 JE T~A DF-2 fuel oil

A s - s - r o y  463 131
N~ivy 409 759 1120
Air F- or c, 347
NASA 157
ERDA 181
CoastGua ’s - I  141
M A R A D 1400

Total  644 247 566 1031 2520

l ’iu e b ’s - ms -’ls s-s- s- re s - lus t  r m b s - u t e s - I  to s- ’ s - m n i o s - m s  gu s - er nie nt  anus - h p r iva te  labs -oratories f ’or
s- h ° i’ s - i  I s - s -’ .s- I l o i s - n  l e s t ’ ., p o o s t _ l u n s - o e s -’ s s - m m l g  s t s - udmes . e on i l i t i s t s -m r  I s - s - I s. em ig inc t o ’ s - I ’s- , bu r i mer  tests.  an s-I
f u l l — s - s -- s - do ’ i s - s - i s -, l i i i ’ f ’s -ue l s  mns -’t a n m i a j s - m n i t~- of t h e  s t s - m n s - i s - s - rs - h  sh i s -’ i’ i f i c a l i o u m  re qs - u i r s - ’nu eumts s -  t ime
f s -’ , i s s - l  s - h I s -  of s-using crs -u s - Ie  shale oil s - is s- i I s -’s- ’s - l s t o s -’k f o u r n im i h i t a m n -  f s - u c hs  s-s- s - is s - lemO u ) s t r s - i t e d ,

I s - o\o s-’ s - s -’r , time fuels  e’s - h m r h i t e s - I  s is - or s -ug e pro l i ls-’u uu s arm s - I a s-icgreo .’ of t i m c r n m s - a l  i m m s - b a b m i i  t - ‘[‘ lucy
,m i s o o s lu s - ow s -’ s-I a i mm g h s - — ’ ss ’ s-i ,x ai ms - i  s- n h u ig h u — g s - n n u  s-’s - u m u t c n i t , s - s - s s - s - i’ l l  s - ms s-i I m i g h u  s-’ s - o ns -’ e m m l r a t i s - m n  Of
u s - u t r u gen  s - its - s - h p s - n r t i s -’ti l s - i t e  h i s - m t  I _ n .

I i i  s - s - ms - s -s s- s- ’I no ’rs-’ slus -’ s-’ m b ’is -’s-i t us - H is  so s- ’re mis - mt  mm ms -’t . b ’s - i r t i m e r  s - Is - u s - I  mc ’ . s-s- s- no ’ i on s - i s - u s - t ed  to m
s- h s - ’ i s -.’ r m m m u u i e  s-s is - the  I s - s - s -’i s so’ s - i ’ s-’ m i s - u t  s - s ’ i t l u i m m  s p e c i l i s -’ s - mt  m s - i n )  h i u n i l s  as - s - s - i  s-s I s - a t  I n  p s - s  01’ t r e a t u m i e n t
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s - sou ls - I  hue d I e s - u ’ s  s- mum s - i n s - p s - s - s - o s -  s - s - u  t i m e  f u e l  t u n ops -’ i s - e s- I i’s - I s - s - s - s - i  s- m m m . s - s - I s -’ t o  s - Is -’ Ic r u n s -  i nue  I i i  s-so
e s - u i m m p s - u t s - b l e  t ime  sh is - ihe s -h s -’n i s s -’ s- l f ’ s - i s - I s -  s-ire s-s t h u  h i d i i r I o . s - s - ni i  l o s - is o’s - I u s - i s  . u m ns - h so t h u  t h i s -’ i um s - i t o’i ’iaIs
t h u s - u i  ‘is -’ s-’s - oum m m im s - m m ihs - -  I s - o s - s - n i h  uiu s-’m i g u ms - s -’ s- mmmd I s - s - c l  I s - . m i u s - l h m n u g  s - v s - s - I s - i i i ’s- ,

( Is - mrs - I s - os - i re  s - rim s - I en u g inme to ’s - I s s - s - i’m’ s-’ ps-’ r t s - o r n i s -’ s - l i i i  . 0 ’ s - s - s - s - i s -- s - I  s- s - o f l i h i s - s - i o s - s - s, t u u r i u i ’ rs- . u m u t s -’ r u ma l
es - uuu mh t i s t u s - un m e i r u m s - o s -’s , s- ms-I I s - s - s - h i s - s - s -- s t s - u  s- h s -’t s -’ ru u i um s -’ t h u s -’ p e r t s - o n i m i m i u u s -’ s- ’ , i s - s - s -h s- ’n s - m i s s i o o u i  s - h ,u  , s - s -.’le r—
s- s - i t o ’s s - i l ’ h u e  s - I t s - m i s -’ f ’s - u s -,’ls a im s - I  I t o o ’ s - o u mm b o u rs -’ l h i s -’ nm s-s m i i i  s - u u n o i . i r  ~ s- m i o o i s -’ u i u s - i  I us-’l’.- I’ . s - n s - n u s - u o’ t s -’ rs-
nus -’a ss -ure s -h inmelus - leo l  specuf  is -’ I n c h  s-’ o u u s s - u u m m p i u s - u u . I i u r s - m s - i , f ’ I.m m ns -’ n ’ .i s- h i , s - i i o n .  s- n t i s - I  o’ u s - m s s - m s - o s - u s -  s - m b

hu y s - l r s - u e s - i r l os - o i s - s, ean k omi i mmoums - o x i s - is-’ , s - rims - h s - ox ide s  o s - I  m m i u r s - m g s -’ m m ,  \ , 05  aim s - I  1) 1) 1)  l abors - mIs - o n es s-ins -I
so’ss -’ s - , i l p r i v a t e  es -umU i s - is -- i s - i n s  cs - onus - I s - metes - h  t h i s -’ te s ts ,

Es - i l l—s o ’s- m i s -’ is-’s - s - Is -  svs-,’re conds -us --ted too e s - - mis - us - mis -’ t h u s -’ s - m s - e m a i l  perf  s - u r ms - i am me s -’ s- if t ime  s v u m t h u e t i s -_’
f ’s -uo’h s m u  s - m p e r a t i s - u ns - mI  hmardsv a re ,  Bs -m s~’s- l s - r i m  t h i s -’ r e s u l t s , m lii ’ I u r s - mhu hem uus  ens -’s - m s - m m m t e r s -’s-i s s ’ i i h u  s - s - s - r ums -’
s - i l  t l u s -’ I o i s -~ ’ si s -’s - s - I  am i d s-’ i u ei mmie al  em s - s - m s - u s - b ’ s -  s i m s - s  o s - I  t h u s -’ f ’u m s -’Is es - i s -u s-I ~i ro bs - s - b ly  lo s-’ ss - m lvs -’s-l b’s’
s-s- o m u u s - ’ o i l  t h i s -’ p r o o o ’ s-’ ss s - mpera tu s - om i s  i n h mers -’nt 1 a con m tn ens -’ u a h . h s - ir g s -’—sea l e u’s-’f ’ inm e r y .

S f ’s - ill  s - I s -’ s e r i p t i s - o u u  of ’ t ime  1975 prs - ) gr s - unm i .  mu d s - m s - h u g  s - Is - i ts - u  f ’s - mr t ime prepros -’s-’Ssi ng s l ims - l ies
s - ii ) s - I ref u s - e m s- id ols , is in (lie cs - mn tr ae ts - or’s re p s-u n p rep a rs -’s- i f ’s- or t ime  I S .  N s - iv y  (5 1, 5 I —11 8 I 3 I.
‘‘‘E lms -’ l’ r s - os - I s - u s -’ u i o s - m  au ’is-l Ref ’i uu i n g oil ’ (‘ rums - Ic S i t s - s - h o’ Oil  ( n u t s - u  S - l i i i t s - mr v  I : s -ue is , F iuma l  Ro ’ps - o i ’ i . ’’ In
ads - l i t  ms - on . s-i rs -’ps -u rt s- l s-’s cr ib iumg t ime  e s - ’ s - nl s - ms - i t i s - i nm s -of t imes - c  I ’s - mel ’ .  in i m m i i u i s - i r ~ s- y s - i s -’ u m u s  ai l s- I
s-’s - uumu t o o ns -’i s - t s ,  ‘‘( o o u m m p u l s - s - I  is - ins - of ’ Oul S i m s - r Io’ F’s - me l s  ‘I’s - s t  Res t s - I t s .’’ s-s- s - os p repared .

I3 , ms - s -’s- I s - mu l im e  mess -mi t s - s - if t h i s -’ 10 ,000 h s - mrrc l  i’ x p e n s - m m i e i u t  an s- I t ime  s-’ m ms -’s - o s - mr agem en t  s-if l i i i ’
h u i s t s - i l l s - i t i s - u n i  s -u ri s - I Log is i is - - s ( Is -s-~ I Of f ’iee of I)OD . t ius -’ ~‘o , is -  s-, shm s - uiml s - I  o,’ o u u t i m u s - u e  i s - o  s-i r s - i’ s- is lI m o ’
i s - o s -  , s - I  p s - o i n m t  s - rums - h s--s - is -i r s -h i t i s - i l o r  s- if ’ 1)01) et ’t’or t s ii ’s u-, yn t i ’ se t ic  fue ls pns -u grarus,  l I m o ’ N, ’ ,u ’~ y
( S i  S I -OS I 3) mum i t s  s - s - s -’s -s - u mus - nn a g s -’n) s-’nl role , set s-up aim m u u l s - ’ s - ’ s- s- ’m s - es-’ s t e e ruumg gnus - i so to s - I s -” s ’cl s-mp
a s-s- mit  l i d ic Is - mel project lo t  prs - mvid e r u mih ta r y  b u d s  f ’rs - o s - n s - I s - om u s - s -’st is -’ n s - mn pe t r s - o i s -’s - um uu ri’s-o s - mrs -- i’s,
Ts-m i’s-i n s - I s - m i t  s - u ms -’ hm .i project , i t ) s - I s - msi  my ss -is- irc e s i s - i s - I  s - e s - U s - s - h  I ha t  t i m e  s - op t i u mm s- u rn 04 s - m a n t i i  s -u i
ens - us - I c ns -’s - l s - u i ro’s- l i i i  s-i s-’ o u i m u m u o’rs -’i a h ns-’I s - s - s - s -- rn s-o’ o o s - i hs - l his -’ _ s - i oo s - s - s -  100.000 h is - n r re l s - ,  I I s - s - s  s - t s - i a n t i t y  s - of ’
crus - ic w s-n ils - l ps-’r ms - ) I his - i ’ s - t r ig  t Ime  res - i s -u rs -’oI prs - u s-’s-’ss- s- o lu s-’ r a t t s - u m m s -  i h uyd  n ot  ro’at ing .  hu ys - l r o em ’_ s - s -’k u s - m g .
es -uk m s - m g .  s - i c ,  I ts - u p~ s - ° s -’ s-’ s-’s- t his -’ s-- rums - Is -’ , l i m e  processimug s-of I h ums  s - i s - s - s - nu t  s - i s -  s- if ir s - ide so’s -us - ild mmm a ki ’
s - i s s - i i h s - ub l e  t ime s - I s - u a n t i u i e s  s - mI ’ f ’s-u s -’I ui e s -’s-I es-I l o o  s-’s - o u ms - I s - i s -’I t ’ s - m h l — s s -’s- s - i s -’ i s - s I m s - m g  s-m id evs -nI s - i a t ion  to
s - i s - u s - i l  i n  t ime f ’s - us -’hs f ’s-m r s - o h ’os -’rs - it is - ouis - uI  s - us - i’ - h i s - i s -  i s -  b o o ’ s- of ’ e xp o’r imneu ) t  s - v s - us - iI i I  s-’ns -’s-u s -urs - ige i n s - is - u s - I ’m ’s--
ts - m s - b ’ s - s - b o b  sh ale s - u I  s-is s- i ‘ su s - uh i l e  s - ih ts -’r rm s-u m o s -’ Is - i petr oi o’s -u m— bs - ises - l  f ’s - uch s ,

l t , ms - o’ o I s - oi l  l im o’s-i’ a rgs - un mmenmt s , a l u r s - ) g r au mm h a s  bee mm s - Ie vc ls -mpcs - i . I ’ Iu is  program wi l l  be
s-’o ums - Iu m ct e i . I i i i  Iwo p~m n t s -  h i s - i’ f i r s t  h i s - i n - I so o u t s - I s - b  s - I c n m oun s t rs - m te  this - i t n m m m h m l s - s - r v  o~ierat is - mnm a l  l ’ue ls
th u s - m t is - meet  s - nil  go ’s s-’rnm ii c imt  s-po’s-’i I i e s - i i o s - o r n s  can be prs -ms -h s - mces - l  in s-u eoun mi m ereia l  re l ’in ery. ‘I ’h u e
s- es - timid l os - irt  s - s - t o t s - I s - i  r e f i n e , ins - a e s - m u m m u u i e r s -’j s - j I rcf ’in m er y , s-- ruts - Is -’ sh ale s - m I  i n s - t o  n i i h i t a r y  spes-’ if ics - u—
I i s - o i l  f s - u s - I ’ .  t un i s - Ic r  t i n e  s-’Oi ) s - hut i o i ms s -m is - h b~r s -~cs-’s-s- s e i ts -’n m s -’s s-us es -I s - u t ime  s - i eum ,om i strat ion.  ‘I ’ I me
t e u m l s - u l i v e  s - h i s t r i h i u t i s - mu m s-of t h ese f ’ s - me l , . t o o t Ime s - s - i r s - s - u s - u s  g s - o so’m’ n u nme n t  laboratories mi nis - I con-
I rs -us -- t ou r s -  is - s - i us - os - s’ s - m in (‘ able 1 3 — I ,  I i s - s - s o’ l’s - ms -’ls wi l l  ~u r s - o b s - i t i h y  tue ns-’mis - I I s - u  ts -’stin g in l ’ ~’ 19 79 .

II  us - s-’’s -ps -’c ts -’s- h t h a t  l i m i s -  s - s - - m U lie t h e  f i rs t  of sevs -’ns - u I  cxpo ’ r i m n c u m f s  of l i i i ’ .  type . eac lm
s - i s - l s - l r s -’ s - s m m m g  l I me  vs -nn i o s -u s gels -eric t n ’ h u o ’s s - i f ’ s - n - n t  h u e t m e  erodes tims - u l  rave ear ly po l eum t i a l  h ’or
s- ’ s - o r s -u u m u i ’ r cu s - i l i , , a t i mmu i .  I ) s - u r i t m g  t h e  b ’ s- I a u s - d  o’ v s - u l m m s - u l m s - n s - of  t I m e s -i s -’ t’s -u cl s by the S’r ’ S(’( )Ms
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Table B 1 , DISTRIBUTION OF PRODUCTS FROM 100 ,000 BARREL PROGRAM
( Bar re ls- I

.\s-Ju ~s - s -s -.s- AUGUS MOGAS JP-4 JP-5 JP.8 DFM No, 6 Tota l

N A P T C  - -- 17 , 000 — - 17 ,000

A r r  Force - - .- 2 , 100 20 70 20 - 2 , 210
NASA 50 1 50 i 50 50 202
NEi L — — — mo - s -o
,-‘0 s - s - r s -~ — 516 372 621 404 1 ,092 3 ,005

LEA C 2 2 2 2 2 2 2 2 16

CEL — - ‘ — 647 s-  647

NSA DC -‘ - 40 ,000 40 ,000
E R D A - B E A C  2 - 170 20 5 1 20 1 2 s - 9

Tota l 4 52 688 2 ,495 17 ,706 487 4 1 , 184 700 63, 309
P r ’ s - c s - p s -  of s - os -~ii 0 , 1 1 , 1 3,9 28,0 0.8 65 1 1 , 1 100,0

I N 55 ,-S I R , N 5581 5, N \ \  I \( 1 s - r ims - h  ou t hu o ’r D( )l ) i s - oh s - o ra l s - o n es, s- u ss-’ e s - u mms - I 100 ,000 bs-irr i.’Is
s - u t ’ s-n i t  h i e t i s -_’ s - r u ms - l i’ oi l  s - s - us - mIs - h  bs-’ l o s - mrs - i s - s - os - e s - I  s - m is - s - I  r e f  m is - i’s - I ,  I bus  s-’ r u mds -’ c s - os - uI d Lie gs-’ns-’rs - mt s -’ s-l b~,
one s- o f ’ t ime  u s - —s - s - u s- t o ’s-’h n i s - i s - i o ’s s- or  s - u l h s -’ m s-’ nus - h s -’s ru ms - o s - ’  b s-’eonn s-’ s - u va i l s - i i i h i’ , I I s -u b le U—I  ans - i
I i g s - s - r s -’ 13—fm s i i o ~s-o t i m _ n t  a n u s -’ s -i s - s - s - i m i t u t n s -’ s s - o I  o s - s -, i i — o I i ’ rm vs-’s-h s- s - m i t h i d l i s -’ s - r u ms - he ’ .  es - ou n l d bs-’ , i s - s - i i l s - u l u i s -’
~ s- ~~‘~~~‘ I s - ) ’~~ I ~) ‘~s - ) , s - i t s - s -I I s - i s o  b r o o m s - u  l o s - s - t i n  h i d  I I ’(’ s - o s -mh t i ns - ours - in )  s - ins -h t Ime  (‘ s - us - s - i c s - mnm prs -ug r s - s -m .I

3.2.2 Synthetic Fuels Derived From Coal

I us -’ t i’s-I s- s - mi s - I  s- ’ s - s - m l s - m s - m t i s - o m m  o s - f ’ f ’ s - us -’ls s- i s -’ri s ’ s-’ s-h I r s - m n es -u s - il s - s - - i l l  [is-’ s - l e te rm uis - es - I  i s- ss- r i t i m e t u s -’
ems - us - he us - s - u i l s - s - I i i l i i s -  , I lie \ , s - o  s- our l )( ) l )  os - i l l  i n s - s - b  h i s -’ ae t i s - s -’Iy enga ges-i in t i m e s - c  1 t o u r s - s - r i m s  s - un t i l
it is s - u h i s i s - u s - s - s -  u s - s - n t  bo o t h  I -  R l ) ,-\ s - is - s - s - I  i u m s - i s - m s -. I r s - ’  a n d  i u i t s -’n ’ s-’s t e s- i i i i  s - hs -’vi ’ l s - u p i s - io i  s - i s - s - s - t o’ s- mm ’ u t s - u
l o t u s - i — f  l _ u s i s - — h 0 0 0 m n i  n u i s - l s - I l s -’ —s - h s - s - i  i l l s - U s -’ I s - ms -’ l s - .

St t h u s -’ i’ s - o n s -’ I s - s - s - i s - m n  s - o l  t h u s -’ to ’s- I s - uris - h s-’s- ’ s - u i s - m s - m l t s - o r i  b o rs - Og r s - un i m s- in n u i u l m t . i n s -  ope r s - i tn o n a l  I s - mel ’ .
s- hs -’r i s - s -’s-h f r s - o u u m s is - s - i l s -’ s- u I . i r i s - ’ ro’ f i m i i i s - g  s-ms -I t e s u i m m g  s - i f  u m m i h i t s - s - r  I s - u s - i s  s - Io’r m s - s -’ s -I Imo u m s-’s - u s - i I s - s i l l  he
si _ o r b ’ s-I s - mum s - u l s - m i’ gs-’ si’ s - s - Is -’ i o u  s - t i l o o s - s - ’  s - i s-’ s - o n m p i s -’f e s-’ v s - n I s - m s - n l i s - u n u  s - o f ’ l i i i ’ f u c h s , I f ’. s- is - h i ’ o’s - ’ u i o s - s - s i~
s ta tes -I. I - R I )  S a mu s - l  i t s - s - h i s - I r s -  I s - _ i s - i’ si m s - us - s - - u i  m n l s -’rs -’si in s-’s - m m s - ’ s s -’ n t m u s - g  t i m s -’ss-’ s-’r u us - l cs  nu ts - i u m u m s - I s - I l e —
s- h i s - u  h i s - o l e  I ’s - us -’ ls - s - in s - I  I u , m s o ’ ums - mt  s - l ceus - le s -h t h i s - i f  t h ey s-- s - m s - m is - I  bs-’ i i s - ’r ss-’r s- ’ s-’ h i s -’ m u s - u l m o n u  , ms s - o u s - s - m s -’ s-’s- f ’s-o r
g s - u s s - m h i m u s -’ . ps-’ t r s - oe h m s -’ in i s -’ s - ui f ’ s-’s-’ s - l s - I o oo ’k ’ s- , s - o r s - s - l i l i i n  bs - oi l s -’r f ’s -ue l s . t I n s - m m  l i i i ’s - ’ so - ill be s-’’s’ s -u I s - i , i l c s - I  s - ms
s-i o s - i r s --es - I ’s - mr us - mi  l i t s - m m n -’ s - u p e r s - m t u s - u m m s - n I  f ’u u e l s ,

3.2.3 Synthetic Fuels Derived From Tar Sands

( ‘ u i r r s -’ s - i t l n  Ss - uu u  I ) i i  ( s - i u u m p . i m m \ ’ ’s- so m h i s i s - I i s - n r v .  ( , m s - ’aI ( ‘ s - m m m s - n s - h s - s - s - m m  Oil  S s - iu i s - I s  I Is -I . (( ( 08) . l n , o o
s - mum o o I o s-.r _ o t U O n s - s - i I  s’,,’ um l i m m , ’l is -’ s- rums - I s -’ p l a m u t  iii  (‘s - i mms - u oI s - t  h i s - i l I o n s - o s - h u m s - s - s  s - i h u s - m s - m l  511 , 1)0( 1 b s- ni’ rs -’ l s - s- n s - i s - i s -  -

I n t i s  i u l , i m u t  ‘ sos - is -  s-’s - o u i m p h o ’Is -’s - I mm I s- -I s - o S  s- u r i s - I  l in’O s - IOis -’ s-’s s, o i s - s - i , s - o’ u u o u ’ s -  s-n m s - i i m e t u s -’ I u ue l s -  I ’m’ s - m is - u  i s - o r
s - .oo is -ls - , l ime b ’s-I , s - i m s - I  s-’ ’ s ’ a b s - m s - n l i o u m  s - of s v i s - I h m e l s - s -’ f s - is -’ h s s - hs -’rm ’s’ es - I I ’rs - oimm [ 8  Is - mr  s - s - Oils - Is s - s i l l  l o s -’
s- is -’I s -’rn m m i u ms - ’ s-h hn t Ime  s - u s - , s - o l , m h o i h i t n  s - o I  t h i s -’ s - v n l i m s -’I is -’ i r s - m o les .
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3.3 GENERAL PLANS AND SCHEDULES

l o m  sump h u on t  th m e  s - s - o u u t i m m u m e s - I  s - n ’ s s - m i l s - n h u i h u t v  s - o f  hi ’ s ’ol rs - ms -’s - m r b us - o ui  h ’s -i cl s f o u r  f ’les-’t ops-’r a t us - mu us - i l  s - m s - i’ .
I b i s -’ u ns - s - r j s - mi’ o’ u tm l ’olrs - osis -  u s -  (~ s- J 0 ) 7 7  75 s- s - ill (u s-’ t bus -’ 100.000 b s-or rel s - oil  s imals -’ s- \p s-’ nun ) md umt  . .5

umi s - n i s - on i t~ s- o f ’ th is -’ s - is - i vam us -’o’d s-Ie v s-’ I s - m l ut n u s -’t m t b ( ’ s- m I s -’go my (m , 3 )  f u m mu s - l s  wi l l  Lie i~~s - s -’ ’is-’s-I mum s - m b t a u m m i n g .

rs -’i u m u i n i g .  s - b s - s -r i m m g , t r s - o i i sps - i r l i u ig  s - O t ) s - h s - h i s t n i i u s - m t i m ’mg ems -us -he arm s -I re l ’mm m es - I  prs - o s - hs - us -’Is . I : mg umm e I3~7

‘s- Ios - u ’ s s - ’s th i s -’ b o n s - 0, ls -’s-’ Is -’ s-h S i s - u t m i s- s - o h  t Ime  s s-s- ’ s - i t h i e t i e  f ’s-us -’h test pu ’ ogms - mn m.

l i m o ’ 100 ,000 iu , o nm’ s-’l s-’xps -’ m i n l m e n m t  s - s - i l l  m is - ms - c s - ill  of t ime  s n r i t h e t u s -’ I uueh t e s t in ) g  s-’ I s - u r i s ,

(‘ s - ur re mul  I n a s - a i l s - t u b ’  s - i s - us - un i t  i l m o ’s f ’ron ~ t i m e  J u n - cs - - o s - m s - u s 10 ,000 b s -orre l s- ~ Iu cn u m s -’ i mt amid  some
s - s - o h s - c  n m t — re f ’i u u es - f s - s - u s - il  lunch ’ .  s-s-- i l l  [is-’ .s- s - uhu j s -’ctcs-l to ad s - ( i t i s - iu us - s - l  I s - r l u s - o m a t s - m my li ’s- is t hm ros - i g im F’s- ’

I s-)7 13 , ,\ f ’to ’r rcf ’ iu u in m g the 100 ,000 l i s - mm n ’s-’ls - s- mI o i l — s Im s - mi s -’ e ms - ms - i s -’ . h i n s -’ l i n m m u u ) s - n r~’ l s - i [u s - mr s - i t s - o r~ to ’ s -Is

airs - I small—seals -’ t e sts will  lie e om tm s - l us -’tes-I m m  I - s-i 1~~7°) arm s- I I s - s - ih ’ s - s -’s-o Is -’ t o ’ s - I s -  s - s - i l l  be in i t i a t e s - i  m m

es - orhy F\’ I 9130.

Synt  hm et i e  ens- is-Ic ’. I r s - m u m oh hmcr s - l o t mm s -’st ic souurs -’s-’s wi l l  be o’va l s - ms - ot es - I  1 0 0  s - I et s -’ r u r mi mm e t lus -’o m
p o ten t  i s - i l s-is s-rn a l t c rnmatc  sus -mrec of ’ Im vs - I ro me s - rn lu omnu I ’s-is -’I s - f o u r  f leet  oop e rs -n I i s - o um al  s - s - s - c - I I n s - ’ s-’rus-les
wil l  he eval ua tes - I  too s - le tcr m ine t l i c i r  p lo y s - s - c s - i l  s - iu ) s - l eh i c im m nca l  eh m a r a e t e n i s t u e s .  Ss - on u e t o i l s - mt
j ulammt s tudies im m av be done to o s- l cts -’rmine thu s -’ s-lcgro’s-’ s - m i ’ ref ’m n s - u t s - g  m ’ s-’ o t u umms -’s-l to , s - s - aks -’ m u m i h n i s - s - m y
operat ional  b irch ’. s-utn d thus -’ h u o m l e t i t i a l  y ie ld  of ’ ulm s -’ss-’ f ’s - mel ’ .  f ’r o nmm t Ime  eruuds -’ .

Las-- hi c oo imm m s - o ums - l t hm roug hu s - mut  t i m e  test an ) s - I es’s - ohs - mat is - i to  pr o ogra u mm w i l l  ga t h ue r  m l  s - u n nmmat  tor i
to o s - i e t e rm u mi m uc  wh at ch iat iges or nm i odi l i es - i t is - in ) ’ .. if aims - , mms -’cs-h to be nm rs - ms - l c t o s - l u ’ cur ren t  is-tel
sped i t i e s - o t Rmmus  . 5 t y p iezoh  i’xau n p ls-’ is t Ime a i r c r a f t  t u u nl u i i ) e  spee ml ’ieat u s - inm I N I I L —  1 — 5 u 4 i  ),

wh ic h has mis - i ns-’s - i u u ins -’ n m d n t  f ’s - mr to o ts - il n i t  nogeu m s -mr b ’s - uel — h os - u mm s - I  u mi l rs - o gemm In ’ s t I me  s-’u m mrent
sp ec i f ics - i t ioums . l ’hme re l ’s- m re . fumels  s - v i t hm hu igh—n u i t r s - u gen  con te n t  s-one s-s t h in speeif ’iea tuon ri’s -i s - m i re —
ments al t i ms - m uug lu l i i g h m — t u i t n s - m g e m m  e ou ) t e i ) t  um i ay have an as - l s s -’ns-s-’ i’I ’I ’es-’I s-in (ud r f i ) r t s - ma i ) d d .

‘[he a e t m s -  s - . s - mets - s  o s -m I ’s- ouf t ime p rom iect  s - i s - s - us - o iu ) g  l ime  h I s - m s - s  s-if the project e lements  f ’rs -ur u m
e \ i O i s - 0n s - Ot~~ny s - hcve l s - i pum u e ui t  (u . ~ I t h rou gh e m m g m nme m. ’n ing de v els - ipuime n t  ((0 , 4 )  us gi v eu m in (“ ugs - u n s -’
[3-13.
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SYNTHETIC FUELS
BASIC RESEARCH (6.1)
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3.4 BASIC RESEARCH (6.1)

3.4 1 NRL
Synthetic Fuels
P.E. 61153N-24
Project Number RR-024-02-41

Introduction

N RL is co m ms - I s - us -’ t in ug  anm i i ) V e s l s - ga i  ion mm m ts - u  e s -ms - il  h i s - i s - u d f’ae tm o nm h iu s - oeo ~’s-so’s, Time pn s - u eo’ss of

I” s - om h i s - s - than  immtcrcs t  s- iso’s es - o nt ro l hcs - h  . l s - u ss— tenmpens - s - t u mnc  ox i s - l a tmon  s - o h es -uah to pr o s- is -tee h ydno—

s-- ,o r ius - u m i s -  s - o f ’ m ims - oderats -’ n mi o l ccs - m l s - um s-ss -’ i s - s - t s - l  - I l o i s -  us - s - m i  appr s-u aeh no i c u u m r c n t h  s- in s -I c r s - s - m s - e s - i  mgs - o—

t i o mu m ion in s - i uus t m n or 1’, R l)A .
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Synmi he t i c  I os - s - i s-
( , s - s - s -’uo s - ’,

\ R L

Synthetic Fuel Process
Task Area RR 024-02-41
Work Unit: CO1-14.101

()bjee lim e

‘l ime s-objeeti ’s’ e is too e’s- I u Io oms -’ t h u s -’ ef ’fs -’ci s - i l s-’s -u n t ms - i h l e s - l  los-s —b s -’ n u u l u s -’n ’a t u une  ox ida t i on i  s- in )
res - lumeing t Ime  n um s - iIs -’e u u ls - m r ss - s -’ig i u t  s - i l  coral amid ts - o s-ms -so’ s-s tIme ~° s - s - h d mit  m s - i l of ’ I u a r t ’ ’ m h  s - i x us - ha t iomm f ’or
s-mi es -ua l,

Je(’/ ,nu ’al .-l p ,) roa ClI

(‘ s-u al is s -hi ss s -u hves - l  our sumsps -’ns - l s-’s-l m i  a m m o m ) n e a d t s - s -  s- s s - iIs - ’ em mt am ) s - I ox is - lu z ed s v mt i i  s - our  a t
ms - lo s - ho’ s-i c s - u n s - i i t u s - m n s ,  ‘I ’hi c s - o , \ u s - h s - i t i s - O i l  pno m s- i u i e i ’o s-i rs -’ s - s - ihss -’ s-~ s - i ’ s - s - I  i s - s-h ee s-mnipos cd in t ime ~ur csence
( o u r  absence ) s-ut ’ s- m m s - s - mis - I  o u r  s-’s-o t a f n  s - I s - . I ’he m o l e c u l a r  s-s s-’ s - u b i t  o h m s t m i h u u t u s - o n  of t ime p ros - I s - s - i t s  is
s - le te rummi i mes - h  ion u s - i  Iis-’ m umms -’s - r h is - o m u e h u r u i s - u a l s - m g r a p i iy ,  )!s-is s-’ imr s - o iu i s - tbs - ) g r s - u I ) l m os- ’ . and s - u t h u s -’r tech —
m ) i q s - m es . Sin s-Id es - o mm ipou mn o l s ,  s- s ’ iu mc i i n ’o’se is -m [u he nm s - m hecs - r h :o n s t r s - o e t s - mre s -  in s-’s-u al . svi l l  he st ub l es -’ted
t s-i s immmi l s - m r c xp s -’ n inm m s -’i m i s ts - u s - s - i s - f  m m  dm .’ts -’ muim i nuum g t ime e i ien ius -’ah n is -’ s-’ h m a n m s n m s  s - i l  tIm e s-i xudatmon

s - t h u s- is-’ s-’Ot il los-) ’. i t  is - mi s - res -m s- I i s -o i l s ,

!; } ‘ / 9 7 os - / 77 Progress

S s - o bs - s -’s - m t — r c f ’incs -I s-’ o u , s - i  I n s - ms been s-Iis ss-uI ’s ’es- l in s - t s - m u i i s - i h m u i e  s - s - ri s - l  s - i x i d mie s - 1  wi t im atm at I h O ’ ( -

to 2000 
(‘ . 0s, n go’ s - m a b sompt i s - u m )  ms - mid s - i s - e n ’ s - i s - e s -  w i t h  t u n i s -’ - l l m cr ms - i I  s i r s - s-s of s-o\is-lizes-I es-us-oh

samples his - ms been co n s - Is - metes - i  s- it 200 ° (‘ t o o  425 ° (‘ . L i t t l e  me a et is - uu m oe e s-mrs below 350 ° ( ‘
.

humt gs -os i’s - - s - o h s - m b  is -m m increases s -mb om ve t h is t cmmm h u dr a t s - um s -’ , T i s-e c s - mn ) pos i t iou m s - i l  t i ) d  hi s -~s - u us - I p h ase
cha u )gcs s- o h s - os - e 400 (‘ s - u i ) s - I s- i l ) too 40 ps-’rcemm ~ s- of u n ) t em numcs - l  is - mid na m~gc um ) s - u h dcs - m h a n  wemg i ) t
bi ns - ms - Is - ti- i s  are s - o h s - ems -  i’ s- h l o om 2— i s - >  5—bus - un  stress peni s- is -Is s - s - I 410 0 (~.

Inu  p r c h i u m m i n a n v  work s-s t im pn mis - I i ime , th is  coal soils - emit  s-Ii’n l ) s - Oi ) s t ra ts -’s-I e x ce lhen ) t  po t en t i a l
t’or i’s - is - u i I r s - I g nu m di ) ta t i s - ou )  at s- i gn i I i i ’s - s - n t I s -  um m ilder  0 x id u t i i ) g  cond i t ions  t h i a r i  t i ms - u ss -’ res - i tm ure d
s-s i l l u  s - j unmmo h i r u e seuls - ’ e mn t .

Planned ,~f , leslonex (( ‘wnpletioi: I) a l es)

October 10) 77 l e s t  ads - h i h i s - uns - u l  e s -ma l s s - s - s - t i m  processes aui s- i at cs - mus - d i t ions  fs - u urn m d s-s - ii’ s- es-st’s-il for
s oul s - emit  re f immed coal ,

Fcb ruu s - mry I 978 O pt in mis -’,d l Im e yield of ’ low t im olecs - u l a r  s- s-eig h t prod u cts s-using py n ud inc  as a
s s - m bvs -’n t .

Sept er mm her 10) 7 13 (‘ton ds - uc t  es - o n m bi m ed es -ua l ox ids - o t i s - un  l h m e n m a i  s - t ress  rcs -uctis -u u ) s j u l a flow
mo m s - t o u r ,

I uo s - l e c ms - h e s - I  Si mi ’s-s cs - os - i l  m m  a radia t ion  f i e l d  in t ime prs -’ss-’mm cc s - o f  u mmos - Icrate too h u gh pressure
Iuy d ro g cu m ,
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3.5 EXPLORA TORY DEVELOPMENT (6.2)

3.5.1 NAVAIR
P.E. 62765N (AIR )

Introduction

l ime N ,\\ ‘ \ I R exp l ors - s - ts -ury s - I evs -’ io pn icmm t  effturt  s- s s - o r ien ted  to s - ss -’ s- mrd t h e  test  and

s-’ s - s - s - hu mat ion  of s y m i t i m e t i c  i s - I  i s - s - s - i s -  f ronmm a l t e m n a t i s - s -’ so s-unces. ‘rime N ,A\ ’ -\ l R e f f o r t  s- s eo ordi—

nms - m tcs - l  ~u er i s - ) s- l ie s -oIly in spo il s -u o t i s - i  gmo s- ip meet ings ss - i th  t ime  ,-\ rn )s- ’ , \ s - u s - m t u s - u n  Svs is-’mn ( ‘o n m m—

n u aums - l . N , -\ S,’\ . amid the  , \ m r  I o m s - ’ s- Svst i ’ s - m ’s- s - (‘om m u mans - l . ‘lime overall p rc mgna m m m mm ’s - v s - o h s - e s -  t e s t ing

so n t l u e t i e  j o’t fue ls -  de r ive s - I  f ’ro m m m oil sh uals -’. tan sammds , a mn s - 1 coal , ‘l ime p h ys ics - mi  s - im d ch emical

ehara s-’te r i s t i e s  s-u i s - ’s -on i ous sn m ) t hs - s -’t i c  je t  I ’s - mel ’ .  s-ore s - i et e r ruiumie s - I  on t ine  N A\ ’ ,-\ l R s y n t h e t i c

> s - s - e l s -  p r s - ugr s - o mn m.  I’ris - ir (‘s -m i e s - i o i n s -  ti ,2 e l i  s - s - s - N  were em ,u nds - o ctes - l  under  i° s - n~i’et N s - u m ber

( - 5 7 - 5 7 1  -3 01
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Synthetic Fuels
Category 6.2

NAV AIR

Energy Conversion/Synthetic Fuels

Objectipe

The objective is to evaluate the fundamental  chemical and physical suitability of
JP-5 fuel derived from coal , oil shale , or tar sands for aircraft propulsion systems.

Technical 4pproach

The physical and chemical characteristics of synthetic-derived and nonspecilication
aviation fuels will be determined and compared with those of military specification fuels.
Distinctive characteristics of these fuels along with possib le safety , handling, compati-
bility. and performance problems will be determined.

FY /976/ 77 Progress

An investi gation of the fuel—hound nitrogen problem is in progress. To date the
major portion of the basic nitrogen compounds have been identified as highly substituted
pyridine . boiling at 3500 F to 475 0 F at 760 mm pressure. The upper boiling fraction
starting at 475 ° F contains mosil alky l quino lines. These compounds were e~aluated
with respect to their effect on fuel thermal ox idation stability by preparing blends of the
isolated basic nitrogen t ractions with an oil shale J P—5 depolarized with silica gel.

Various accelerated storage stability tests have been conducted to predict chemical
effects resulting from the presence 01 nitrogen compounds in shale oil J P-S . It was found
that a storage period of 26 week s at 110 ° F (equivalent to IS—month real storage ) did not
induce unacceptable gum formation or sediment. An accelerated storage “quick test ” (4
weeks at 140° F) has been completed: preliminary data indicate that an oil shale JP— 5
refined to 4 ppm total nitrogen wou ld be susceptible to the formation of hydroperoxides ,
which are harmful to neoprene elastoniers in fuel pumps. Peroxides in general are also
initiators b r  thernial oxidation reactions , which are responsible for producing fuel syst~ni
deposits at high temperatures.

Through the use of gas chromatography, the n-parafli n content in synthetic fuels
derived f rom coal , oil shale , and (‘anadian tar sand has been identif ied and quantified.
The higher molecular weight normal paraf lins have been related to the elevation of freeze
points of the fuels through a correlation between the mole percent of hexadecane as a
function of the reciprocal freeze point in degrees Kelvin. Attempts to lower the freeze
point ol a mixture of normal paraffinic hydrocarbons containing 20 percent sec-butyl
heuzene by the use ot’ lower molecular weight normal l)arall ifls has been successful. It
was t’ound that the addition of a (‘- I 3 normal paraffin at a concentration ratio of five
times that of (‘-I 6 to a blend lowered t h e  freeze point 15 ° F to 28 0 F. Applying this
technique to actual fuels , however , was not successful. The apparent lack of response to
the addition of norma l paraffi n implies that there are other classes of symmetrical
molecules that are participating in elevation of the freeze point of the synthetic t’uels.

[3- 1 70



A small study was conducted to detenp ine if nonspecification oil shale jet fuel could
be comingied or blended with a conventional jet fuel without serious alteration of the
properties ci the latter . A thermal stability study was conducted on various fuel mixtures. It
was found that a high quality J P-5 could tolerate only 15 percent of oil shale JP-5 that
contained I I  6 ppm total nitrogen. The net dilution resulted in a fuel blend that contained
I 7 P1)111 nonbasic nitrogen. By contrast , earlier studies had jud ged a tolerable limit for total
nitroge n content at about 70 ppm. Apparently the addition of the oil shale fuel had more of
an antagonistic effect than a beneficial one.

Large-scale coalescer performance tests were conducted with oil shale derived JP-5 : the
water removing e fficiency of the unit  was below that observed in a petroleum fuel baseline
run. It  is not yet known whether  the poor performance was caused by organic nitrogen
content (990 ppm total nitrogen~ imparting surface activity to the fuel or the basic composi-
tion of the fuel resisted the removal of free water.

Planned i~’1ilesiones (C ’omplegioii I) a tes)

February 1979 Evaluate  fuels from oil shale and petroleum ( l)FM ).
Septe mber 1979 Study properties of aircraft fossil fuels.
Septemb er 1979 - Certi fy sy n thet ic a nd nonmil i tary specification petroleum fuels in Navy

aircraft .

B-I 7 I
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3.5.2 NAVFAC
P.E. 62765N (FAC)

Introduct io n

In the NAVFAC exploratory development effort , preli - iinary studies on residual fuel
oil from the 10,000 barrel refining experiment on shale oil were conducted at CEL in FY
1975 under the work unit “Modification to Existing Shore Based Steam Generators. ” Data
resulting t’rom these laboratory and small-scale studies will be use ful in further defining and
carrying out the program currently planned for NAVFAC synthetic fuel studies. Previous
Category 6.2 work was conducted under Task Area Number TA YF 57-57 1-999 .

4
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Synthetic Fuels
Category 6.2

NAVFAC

Waste/Fresh Oil Blends

Objeclive

The objective is to verify the ability to burn high concentrations of waste oils with
good oil rather than dispose of the waste.

Technical Approac h

Varying percentages of waste oils will be blended with good oil and burned in Navy
boilers to determine performance characteristics. New blending techniques will be developed .

FY 1976/ 77 Progress

Storage and handling tests and small boiler firing tests were completed. Successful
tiring of waste jet fuel/ fresh oil blends of up w 60 percent jet fuel  were conducted. Blends
( up to 30 percent ) of waste ship fuel , h oweve r , presented burner prob lems . possib ly caused
by bi lge accumulations in the waste oil.

Planned Milestones (( ‘oinpletion I) a tes)

Milestones for this project arc yet to be deter mined.

B-176
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3.5.3 NAVSEA
Synthetic Fuels
P.E. 62765N

Introduction

In FY 1976 Navy ships consumed over 20 million barrels of ND , DFM and NSFO ,
which represented nearly 40 percent of total Navy energ y usage. Because of (‘ategory 6.2
funding constraints in FY 1975 and 1976 , most NAVSEA synthetic fuels efforts have been
performed under Project Number Z0838.

B- 179



Synthetic Fuels
Category 6.2

NAVSEA

New Energy Sources/New Fuel Sources

Objeclii ’e

The objective is to develop the necessary technology to make the future  fleet less
depende n t on foreign an d do mestic petro leum reso u rces by usi ng sy n thet ic  fossi l fu els. The
goal is to dete rmine , throug h l aboratory an a l yses o f the basic p rope r ties of syncr udes and
synthet ic  fuels , the suitabi lity of using these fuels in Navy weapons pla t forms.

Technical Approac h

The technical  app roach gLne ra l l y  consists of i n i t i a l  screening of syn the t i c  lue l  pr oducts
throug h mi l i t a ry  specification tests and physical and chemical property analyses. On the
basis of these screening tests , those fuels which appear to offe r s ignif icant  po ten t ia l  wil l  be
cont inued f or  small-  and lull—scale eng ine tes t ing in Category 6.3 and sea tr ia ls  in the
Category 6.4 development  programs. In addi t ion to operational fuel considerations , assay
analy ses wi l l  de termine po ten t i a l  sources of o ther  sy n t h e t i c  products  ( lubr ican ts , hydraul ic
fluids . e tc . )  of in teres t  to the  Na vy

Aside I ron i  sv nt  het ic fue l s  derived from coal , oi l sh ale, and tar  sands , fuels derived
fr o m  other  ch em ical sy n thes i s  and eon’.ersi on pr ocesses wil l  also be invest igated for poten-
ti a l  Na vy  use.

Laboratory ana l  ses involve conduct j ug:

• l) l \I mi l i t ar \  spec i f ica t ion  tests of sy n t h e t i c  fue l samples. If  the  results are favor-
able. cand ida te  fuels  ~ il l  he f u r t h e r  character ized by physical  and chemical property
de te rmina t ions .  I f  a p a r t i cu l a r  s y n t h e t i c  fuel  appears sui table , then it wi l l  be recom-
mended for  f u r t h e r  test and eva lua t ion  under  the  (‘ate gory 6.3 progra m . If  however
the  fuel is unsu i t ab le ,  upgrading s tudies  may be per formed so t h a t  t h e  m a n u f a c t u r e r
can he in formed of the deficiencies  in the prod uct and the add i t iona l  ref inements
required b e fo re  the  product  can sat isfy Navy r equiren lents .  Should the fuel show no
P otent ia l  whatsoever ,  it wi l l  be e l imina ted  from considerat ion.

• Crude assay analyses of vario u s syn the t i c  crudes to de te rmine  the i r  po ten t ia l  dis-
t i l l a te  y ield and qua l i ty .  These analy ses are conducted in cooperation wi th  E R l )A
and ot her DOD laboratories.

j ;y /976/77 Progress

(‘rude assay analysis , cha racter izat ion studies , and upgrading inves t iga t ions  on 21
samples ( I  2 syn the t i c  fuels. 3 syn the t i c  crudes . and 6 other  syn the t i c  products ) have been
performed. Of the samples. 6 were derived from tar  sa nds and the remainder  from coal and
shale oil. The samples were characterized on the basis of fuel specification tests and physical
and chemica l  property analyses. Assay anal yses were p erformed on the syn the t i c  crudes to

B-l 80



det ~’r inin e t h e i r  p o t e n t i a l  d i s t i l l a t e  y ie lds  and q u a l i t y  as m i h i t a r ~ f u e l s .  l i i  a d d i t i o n .  upgrad —
iru g s tud ie s  \SL ’re conducted on some of t h e  s~ i l h i e t i e  I t i e l s . I I~ t L a s i l ’ i h i t \  of Lis i f ig  alcohol
p roduc t s  as su b s t i t u t e  shipb o ard  f u e l s  ~~~is i i i ~ cs t i g i u t e d .

I’Ia nnt’d .Ilth’,sto nes ((‘wnpleiion /)aIes I

The t y pe  of s tud i e s  c ha mac t L ’r ited 1w the  crude . ss .i\ and o the r  n ’.e s l l g a t i o : i s  w i l l  be
L o i l t i n u e d .  I es i  q u a i i t i t i e s  of l ) l \1 I mi i i  ‘a r l o u s  o t h e r  s y i i t h i e t i c  sour ces s~ il l  he s imi la r ly
tested is th e~ be come a~ a i Iab l e  t h i r o t t e h  I R f ) .\ \ j :  O p t i i f l l s t i L  t e s t  schedule  is ‘ r opL ’~ ted by
the  I ohlo ~ u u i g  mi les tones :

Svn t  het i c  Fuel ( h ai  . i e t e r i / a t i o u i  St d ies
N vcm l” er 10 ‘s Oil shale ( P ar ahi o
I ) e c en iber  I~ ~~~4 Oil  shale  I s~cond source I

De cember I I t i  sa i ids  I dom e s t i c
I e b m i t , t u ~ 

t)
~d) ( ‘oaf I u i u i d s

Sv r i l  l i t t l e  I ue l I. pg ra d ing  l I i ~ L’ 5 t l t ~a t t O i 1 5
\ I a r ch i  9~ ( E a r  sands 4 d oin est  i t’
I ebmua r y  I ~~ I Shale oil
l - e b r u a : v  I ()5 ( o a f  l i qu id s

( rude \ss ,i ~ \ i i . t lV s t ’s
J u n e  1977 Sha le  oil
\ Ij ~ I 970 I ar san ds I do it i e sl  it  I

J a n u a r ~ I ~)S I ec l ln o loe\  assessment and h~ —prod net  i i l s e s l i i i a t i o i i s .
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SYNTHETIC FUELS
ADVANCED DEVELOPMENT (6.3)

NAV A l R

- a. ——.  •1

k ~. ri r~~



>-
0

_ _ _ _  2 ~~~~~~~

I-

~~~LLZ0  — W U~ 0 0  0<a z D ~~~~~W u) 
> > >z c f l  U-
Z Z Z

L~) LU
—

~~~~~~~
< .  U)

W 0~~~ _ _ _ _

0-

>- ____z -J

4:

— —
1w

2 2  — < L U  — < L U  — < L U
LU U-

a. >-
Cl)

2 Z Z Z Z Z  2 Z 2 Z—— 1 1 1 1 1 1 1 1 1 1

0

< F— ~~~~~~~~~~~

_ o
>~~ D 0 ~~~~~~~~~~~~~~~~~~~~~~~~~

I—
Z Z Z Z  ‘-‘ 4:2 cr >

LU l i i i  —

Z LU — < LU — < L U  < LU
< U -  Cl) < U -  C/) < U -  CI)

_ _ _  ~~~

O Z Z ZZ Z Z Z 2Z Z

1 1 1 1 1 1 1 1 1 1 1

B- l 84

_ _ _ _ _ _ _ _  ‘ — - .- ‘ --~~~~~
--- ---. ‘



____________________________________

3.6 ADVANCED DEVEL OPMENT (6.3)

3.6. 1 NAVAIR
Synthetic Fuels
P.E. 63724N
Project Numbe r Z0838

Introduction

Previous program work in sv i t he t i c  fuels  was ~lc~u gzi  i~t d  under  Proj ec t N ~mher SSL5()
in l~\ I 976,

4
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Synthet ic  Fuels
Category 6 3

N A V A I R

Small-Scale Aircraft Engine Testing With Synthetic Fuels

Olije ciir ’e

l’he objective is to de te rmine  the efl ’ects of ’ ac tual  u t i l i za t ion  of s y n t h e t i c  J P—S derived
f rom coal , oil shale , and tar  sands. Using small—scale engines and component s  minimizes  the
cost of test hardware , test f’aci l i t ies . equipment , and operation and m ain tenance  of ’ test
hardware.

i~’e/miea/ .•lpproac/i

Based on the  re sults of laborat ory invest igat ions conducted t inder the exploratory
development  program , t ’u II—s ca l e engine tests wi l l  be conducted on the rF—34 and 1’F—3 0
eng ines using syn the t i c  JP-5 fuel der ived from coal , shale oil , and tar sands.

FY 1976/77 Progress

A TF-34 eng ine test using Jr - S  derived l’rom shale oil was run for  30,9 ho urs. This
engine test program was conducted using the general acceptance and qua l i f i ca t ion  tests of
Ml L-L-5007D . October 973. Fng in e perf ’orniancc at sea-level cond if ions and a l t i t u d e  start-
i ng were equivalent  to the per formance of JP-5 petroleu m derived fu el .  This project will be
held in abeyance in Fl 1978 and w if l  r esume when synth et i c  fuels for testi ng beco m e
available.

l’Ian,sed .iI’zlesioiies ((wnpktwii  Dates)

August 1980 (‘onduct  p re l imina ry  tli ght  ra t ing test on T63. TF34 . and 1.1:30 eng ines using
J P— 5 fro m pilot p lant  syn the t i c  fuel processes.

October 1981 (‘onduct a i r c r a f t  ground tests wi th  T1:34 eng ine using JP-5 from demon-
strat ion p lant  s y n t h e t i c  fue l  processes.
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3.6.2 NAVFAC
Synthetic Fuels
P.E. 63724N
Project Number Z0838

Introduction

NA VE :AC will  suspend advanced development projects in FY 1978 unt i l  synthet ic
fuel fro m the 100 ,000 barrel program becomes avai lable ,
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Synthet ic Fuels
Category 6 .3

N AV FAC

Coal Utilization Systems—Central Coal Gasification Plant

Objective

The objective is to determine if a central coal gasil’icatio n plant that would remove
su l f ’ur and particulates from the fuel gas is feasible and economical , The production of a
clean fuel gas would permit the use of existing oil and gas-fired boiler s , as well as e xisting
steam dis t r ibut ion systems. The expected cost of syn the t ic  pipeline qua l i ty  gas wi ll  be
dete rm ined for use in N avy f’uel cost project ion s.

Technical Approach

A preliminary design , cost esti mate , and site selection l’easib il i t y st udy was con-
ducted t’or a ce n t r al gasi f icatio n pla n t. Two con tracts we re let l’or the  back ground work .
The t’i rst was funded t’or FY 1976 and FY 197T , an d the  seco n d f’or FY 1977 . The first
contract is for a preliminary design and parametr ic  analysis of two types of coal gasif iers.
The second is f ’or a site specific feas i b i l i ty  s tudy to he performed at th ree or m ore Navy
bases tha t  have bee n di rected to convert to coal. The immedia te  payhack wi l l  he to save
exis t ing  oil through use of gas —t ’ired boilers and steam dis tr ibut ion systems.

I”Y 1976/77 Progress

l’he requirements  t ’or the plant  were de te rmined  to he: energy product ion . 2 ,500
mil l ion  Btu per day : coal use , 200 tons per day~ and energy in the gas . 185 to 300 Btu
per cubic t ’oot.

The contract for pre l iminary  design and parametr ic  ana lys i s  was awarded to the
Bechtel (‘orporat io n . San Francisc o . (‘ah ifo rn i a .  and was completed in June 1977.

Planned Milestones (( ‘omp lelion Dales)

9~8 Issue final  report .
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3.6.3 NAVSEA
Synthetic Fuels
P.E. 63742N
Project Number Z0838

Introduction

In l ’Y 1976 . the  N . \ V S I  A advanced deve l opment  et ’fort f ’or syn the t i c  fuels was
del ’ined as the l ight  ref ’ined l iqu id  fuels fo r  ships pr oject ( SSL62) .  An addi t ional  advanced
deve lopment  project was proposed in Fl 1976 as the  syn the t i c  fuels f o r  ships proje ct
I SSE.A 7 ) to begin in I I  1977 . As a result  of ’ recent ( N O  di rec t ion , these two advanced
deve lop n icnt  I ro iects I w i t h  t he  except ion  of ful l—s cale  shipboard tes t ing ) were conso li—
dated  unde r  one 1.-coded des igna t ion  (L0838 ) . ‘Flils task therefor e covers research except
sea t rials of ’ svn t he t  Ic f ue l s ,
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S~ n i l t e i i c  Fucls
( .L i t ’gur ~ 6 .3

\AVS I A

Lig ht Refined Liquid Fuels for Ships

(.)hjeciii ’e

I o support  the  Na~ V
’s general  objective of ’ ensur ing  the  cont inu ed ava i l ab i l i t y  of

h~ drocar h on fuels  f ’or f lee t  opera t iona l  use , the objectives of ’ th is  proj ect  are to:

• . \s~ess the  s u i t a b i l i t y  of s y n t h e t i c  fuels l’or shipboard use .

• .\ssess the  f e a s i b i l i t y  of r e l ax ing  and/or  mod i fy ing  current  m i l i t a r y  f ’ue l specit ’ica-
t i ons  to increase the  a v a i l a b i l i t y  and decrease the cost of convent ional  shipboard
fuels .

• ,\ sscss  t he  s u i t a b i l i t y  of sy n t h e t i c  fuels  fo r  shi pboard use through small—scale and
ful l—scale  engine  t e s t s .

• I) eve l op a sv n t l u e t  ~t f u e l s , computer—based  data bank .

In  c o nj u n c t i o n  w i t h  t he  e\p lora to ry  d ev e l o p m e n t  proj ect , the  test results  from this
proje ct “ i l l  c o n t r i b u t e  to t h e  overa l l  Na ~ y sy n t h e t i c  f u e l s  goal . In  response to the  1)01)
st a t e d  ob j e c t  i~ e to nod t v  f e d e r a l  and i u i i l i t a r ~ f u e l  spec i f i ca t ions  to al low greater use of
nonpe t ro l eum based f u e l s , t h i s  pro gr am w i l l  , t i s t t  e x a m i n e  the  t t ’as ib i l i t  y of i m p l e m e n t i n g
sy n t l i e t  Ic sli iphoa rd  f u e l s  in I V I 0~~ () and beyond .

lee/s n wal I ppr oaels

Subjec t  to t he  char .s~, i e r i / a t  ion a n . i l ~ ses conducted under  the  exp lo ra t or  develop—
lent  pha se 162 “ 65 \ . Si 57 .5 7  I — 3 0 1 ) ,  c and ida t e  fuels  wi l l  be eva lua ted  in mar ine  boilers .

d iese l s , and gas t u r b i n e s , and in associated shipboard f u e l  5 s te in  components .

[h i s  ad a u ~cd d e~elopm en t progra n i w i l l  screen candidate  syn the t i c  fuels on the
ba sis of t h e i r  p e r f o r m a n c e  in smal l—sca le  le s t  rigs . I n i t i a l  boi ler  eva lua t ions  wi l l  be based
on te st s  ~o nd i u c t e i l  ~ tb a s i n g l e — b u r n e r  test r ig ,  and diesel engine eva lua t ions  wi l l  be
based on l i s t s  i’~ nd uc ted  w i t h  smal l—scale  ( o n e —  and t h r e e — c y l i n d e r )  diesel test engines.
( , , i s- t u r b in e  e i i g i n e  e~ a lua t  ions w i l l  be based on tests  conducted wi th  a single—can com—
b t i s t t i t  ( f o r  the  1) 1) \.~0I  K 17 ar i d an a n n u l a r  i’ombusto r  t t ’or t he  l T—9 and LM2 SOO ) test
rigs . I ,  on the  b ,isis of t he  s m a l l — s c a l e  engine and laboratory test resul ts , a par t icu lar
sy n t h e t i c  f u e l  r emains  a v i a b l e  cand ida te  fo r  fleet operational  use , it will  be recom-
mended t ’or lul l -scale  engine te st at id ev a lua t ion .  The tests wi l l  use generic engines .
repre sent at i ~ e of t he  major popula t ions  of boilers , dies els , a nd gas t urbines currently used
or proposeil fo r  usc in the  f lee t .

The c o m p a t i b i l i t y  of the  candida te  f u e l s  w i t h  the fuel system components  associated
wi th  the  engine (p umps . f i l l e r s . in jec tors .  e t c . )  w i l l  be assessed. In addit ion , laboratory
inves t iga t io ns wil l  be directed toward assessing the tota l  impact of synthetic t’uels use on
the N a v y  f u e l  logistic system f ’rom supplier to user. Ar eas of ’ con sideratio n i n cl ud e
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logistics a n d ha nd l ing requi rements , pote ntial  tire and safety hazards , an d pote n tia l
pe rsonnel hea l th h azards. Personn el heal th ha zards tests will  be con d u cted i n cooperation
wit h the Navy Bureau of Medicine and other hea lt h -eff ’ects age ncies.

A computerized data handling system is bein g developed to support the various
sy n thet ic  fu el s tests an d evaluat i on prog rams. In addi t ion to providing a centralized
system for the sto rage an d ret r ieval of ex perimenta l data f’or both conventional and
sy n t h e t i c  fuels , this  syste m will he designed to support various comparison and correla-
t ion studies.

In the area of shipboard fue l s  f l e x i b i l i t y ,  the t e a s i b i f i t y  of adopting a mu l t i fue l
capab i l i ty  wil l  he assessed . Should this  assessment ind ica te  tha t  there are measurable cost
and avai lab i l i ty  advantages to he realized by p e r m i t t i n g  the use of ’ fuels tha t  cannot he
procured under  current  mi l i ta ry  spec i f ica t ions  a de te rmina t ion  wil l  be made as to the
degree and nature  of t h e  l’ue l f l e x i b i l i t y  tha t  could he permitted wi thout  compromising
fleet opera t iona l  perf ’orsnan cc.

Fi le f i n a l  phase of the program wil l  review ’al l  test results obtained for a par t icu lar
sy n t h e t i c  fuel  on the  basis of which the  cand ida te  fuel w i l l  be judged acceptable  or
unacceptable for fleet use . If ’ judged acceptable , f leet  imp lemen ta t ion  guidel ines . inc luding
necessar \ revis ions to e x i s t i n g  m i l i t a r y  fuel specif icat ions and the es tabl ishment  of special
use or iented  r eq u i r emen t s . wi l l  he developed.

I ’) / V T h / 7 7  P rogress

S\ stem cOrll ~~i t i b i l i t y  and special  logist ics and handl ing  needs were analyz ed ,  and a
scm iempi r ica l  t e c h n i q u e  based on shipboard and laboratory measurements  was developed
to predict  sh ip b o ard  exposure  level s of p o t e n t i a l l y  tox ic  compounds resul t ing  from using
s v i l t l ( e t i c  f u e l s . An i n v e s t i g a t i o n  of the  e f f e c t i v e n e s s  of present f ’ire—f ’ig h t ing  agents and
t e c h n i q u e s  in e x t i n g u u i s h i u i g  sy n t h e t i c  f u e l  t i re s  was s t a r t e d .

l ) F \1 der ived f rom Pa raho shale oil was  tested in a s ingle-burner  boiler , a th ree—
cy l inder  diesel . and an \ F(’(’ -350 six-cy l i nde r  diese l engine. I t s  p e r fo r m ance  compared
f a v o r a b l y  v~ t b  t h a t  ot s t andard  I )FM

( ‘o n t r , t c t s  b r  gas t u r b i n e  tes ts  us ing I) l M derived t ’roin oil shale were awarded to
l ) e t ro i t  l ) ie se l  , All ison , P r a t t  & ~~li i t i l c ~ : a n d ( ;e ii eral F . lect r ic .  Resul t s  are reported in
‘‘( oun p i l a t ion  1)1 Oil Shale l est Resu l t s . ’’

Pre l in i  m a ry  r e s u l t s  of ’ the t’ue l tie x ib i l  i lv a v a i l a b i l i t y  s tudy pro t ect ind ica ted  tha t :

• . se of nons p ecif ’i ca t io n  convent iona l  l ii e l~ may be advan t a geous  t inder cer ta in
cond i t ion s , f o r  e x a m p le , when  in i l i t a r v  sp ecif ’ica t ion  fuels are not ava i l ab le  and
i i o n s p c c i t i c a t  ion fuels can he used w i t h o u t  compromis ing  s a f e t y  or pert ’ormance.

• Shor ta ges ol .1 p_ c I ia ’~ e occurred and t lie si t  n a t ion  wi l l  he aggravated should the
ot h er Service s s’s’. i t ch  f r o m  JP—4 to .lP—8 and by t h e  i n t r o d u c t i o n  of Al as kan  crude.

• II I l ie f l a sh  po in t  of shipboard fuels  were lowered 40 F to 6
0 F, f ’ue l ava i l ab i l i t y

could be in creased sign it i ca i l l  v
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.\ d ral ’t oh a computerized sy stem f ’or processing syn the t i c  fuels data was nearly
completed . I hus tar , the computer  storage r e t r i ev a l  progra m an d i n i t i a l  d ata cor re lat io n
p rogram hav e been corn p let ed.

In the ship at m osp he re character izat ion project:

• \ 12—poin t  sam p l i i i g  sy s te m f ’or moni tor ing the concentrat ion of I uel vapors in
shipboard cOIii l) art i i iefl t .~ s~ as developed .

• An in-house e s a lu a t i o n  of a the rmal  desorpti on uni t , porta b le gas chromat ograph .
and sor h en t  media f o r  hydrocarbon apor s w a s  s a r ted

• \ tm~is pf i e r i c  s tud ies  aboard thr ee  ships  I . \(  ) , ( ‘V A ,  FF I t ) 52 ) were requested .

• \t mos phm eric  sI t idies in t lie f ’irer oonm . engine  room , an d around a u x i l  ma r \ ’  m a ch i n —
cry ,jhoa rd t 5 5  llewe .s f i  I I 0~ M ) were com ple t ed .

• I ,i ‘orator s chamber stud ~es using petroleum —based 1) 1’ NI and oi l—sha le  based I ) F M
110 .000 b arre l  e x p e r i m e n t )  ss cr c comple ted .

l ’lan,st ’d 1i1( ’.slmws ( (  mnpleuon Da l es)

Septemb er  f~ ) 5 I ) es efo p  I uel s  q u a h i f ’icat iou procedures .
)ctohe r I ~~

5() ( on duct  f ime l  f l e x  i b i l m t v  si t id ie s .
4, . m ober  I is 7 P e r fo rm data  , t i i  ,il ~ ‘ns an d cor re l a t ion  st t idies .

Sii i ,t l l  -scale engine  t~ ’ ’l”

I chr i i . i r s  I ~~s l) eselop lcs t  r e q u i r e m e n t s  for 100.000 barrel  expe r imen t .
)c tob v ’r I t~~~~) I est ~ i t h  sy n t l i e t  mc I ) I NI f r o m  t ’ir st I 00 .000 barrel  e x p e r i m e n t .

I (~ t o h e r  1 ~)80 I est w i t h  s~ n t h e t i c  I ) FNI  f r o m  second 100 ,000 barrel  e x p e r i m e n t .
)ctober I ns I lest \SI  t h i  s y n t h e t i c  1) 1 \l fro n t  t h ird 100. 000 barrel exper imen t .

( )ctoher 198 I l e s t  s~ it Ii coal l i q u i d s ,
Full—scale land-b ~‘d engi ic I L ’ st s

October I i ( 7 ’5 I den t  m I \  t est t a c i l i t  ft’ s and e q u i p m e n t
October 1 07 14  l ) e s c l ~~p t es t  c r i te r ia  and s i m u l a t e d  de sI ro v er  power p ro f i l e .
A pr i l  1980 (‘on duc t  test w i t h  I)F\I from fi r s t  100 .000 barrel exper iment .
Apri l  198 1 (‘ondu ct te s t  wi th  I ) l M f rom second 100.000 barrel e x p e r i m e n t .
..~ pr il  I 0~~2 (‘ ondu ct  test v, i th  1) 1 NI f r o m  t h i r d  100 .000 barrel exper imen t .

October 1982 ( ‘ond net l ahu ra to  ana  lv s is  4 c o m p a t i b i l i t y ,  log ist ics and han d l ing ,  t ’ire arid
sa id y ha ,ard s . to xic o log v I of ret ’ined fuels.
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3.7 ENGINEE RING DEVELOPMENT (6.4)

3.7.1 NAVAIR
P.E. 64710N
Project Number Z0347

Introduction

No prev ious  engineering de~e lopmen t work imi syn the t ic  fuels has been def ined  or
ini t ia ted by any of the SYSCOMs. Because suf f i c i en t  q u a n t i t i e s  of synthe t ic  f u e l s  may
not be avai lable  u n t i l  Fl 1980 . no ex ten s ive  fu l l—sca le  tes t ing  is p lanned f ’or i n i t i a t i o n
un t i l  then . The ava i l ab i l i t y  of ret ’i ned fu els f ’or ex tens ive  lul l —scale  test ing f rom the
100 .000 barrel oil—shale exper iment  wi l l  hegin in F’i I 979 , .\s curre n t l y  p l a n n e d .  each
SYS(’OM will  have one engineering development work uni t .
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Sv n tf lL ’i ic I u~ls
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N

Sea-Going Flig ht Tests of Synthetic Fuels in
Navy Aircraft

(‘Es j ee l i i ’e

\ l l  I u f l — s c a l e  f l i g h t  t e s t i n g  is cu r r i ’ r m t f ~ p l anned to O c , .  i i i  in .ul imi c c d dt ’~ t’l ’ ;m ine n t .
Imos ~~’~ cr . ex t ended  f l i g h t  t e st ing  m m m . m ~ he p r ogr a i imn i ed i n t o  , . i i g i u i c c m  inc  de~~’Iop inent  to
begin in I \ I 0 ” ’) I l i gh t  t e s t i ng  in en g i n e e i i n g  de ’~’lopnmcn t  should ii ’ s u f t  in s y n t h e t i 5 . i I f ~
der ive d t uck  q u i : i h i l m e i f  l~~i use in \ . I s s  a i m  c r a f t  I3~ I ‘i ~~~ s\ m m t h l L ’ t m c  I ti ck 1f u scd  f r o m
,i t  least one sour , . , .’ m ,m \  I~L’ , . i ’ i 1 i L ’ . ippro sed I o i  \ .i~ use

iet’/s,s ieal t,)p r oue/:

I’ m i l l— s c a le  I l i g h t t e s t ing  in  .R f \  . i i i ~ c, .i dcsL ’ I o p n m e m i t  ~ i l l  cu lm m i a t e  in m u i . i l  ~j m i . i f i t  c a t i o n
I t i ck  t e s t s . I Ins ‘roer . ii ‘~ ould i n c l u d e  .i t e s t  and i’sa l m i a t i o i i  of s~ Tit l i e t i L  ‘l i c k m i t
ope r a t i o n s . I ‘: i rm ,.‘ m , i m r , .  l i l t  using s~ n t h e l i c . i l h ~ d er i ~ e &I f u e l s  m u op en— sc. t  ope r a t i ons  s~ i l l  be
t , .’ s t L ’d lot  m i l a x i m m m u m  performance r c q u m m r e m m i e m i t s  I l i e  use of s~ n t l i c t i c  f u e l s  t~~~i

.1m m ’ ,. m .~f t  wider ’ act  ual  se.m ’go i  ng ci ’iul it I o n s  ~ i l l  h1’ e~ , ml u a t e d  , I s  a ,. i ~m i seq u R n , .  e of I Ins
‘i ’ e r . t i i i  \ , .  I u m a l  h m a m u d l t u i g  and  s, i f L ’ t ~ .ispec ts  ot t Im e  s~ i m t h e t i c  f u e l s  ‘~~ I I  he t e s ted at sea.

j .
~ / V ~~f, 77 Pr o,,,’rt ’ss

I hu m s j’TO)c,.t s~ i l l  begi n in I ‘i I ’~~° I me pr ’gi , i i 1 i  has precedence ‘5cr o t h e r
pr ogr ams . ex c e p t  f o r  ~o m u m c  f m i l l — s c a l e  t e st i n g  in  ad s  auic ed d esL ’lopmL ’nt

Planne d ~Iilt ’’slOH t’% ( ( ‘u,npleiion I)aies)

A p r i l  l ’ m s ( I I ) ~’ s e R u p  d e t , t i h ed  mu a l  q u a l i f  i c a t m o n  t e s t  t~lari
I t i N  I ‘4 5 4 )  4 u i u m ’i h i , u . i m e  t i ’ st m u i f  ~‘ s a l t i j t  ion j ’ro~ i l i i i  s~ t b  I )l’”s \ \
( ) , . t o ( ’cr  105 I ( ‘ i n d u c t  sc.m i~u u i n g  t l m g l i t  t e s t s  s s m t l m  J l ) R f r o n m  ‘ i o u  p l . in t  sy n t h e t i c  l u c I

p r , .  es”es
) ,. t o l ’ u. i  l ’ ’5 1 I . u m i d  iu ~ I s c . m - e o i u l g  f l i g h t  i e s t s  \s i t l i  J P — 5 t ro u t d emon s tr a t ion pla n t s\  ri —

t i t e l i c  f u e l  p r u u LL ’ ssi ’s .
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Synthetic Fuels
Category 6.4

NAVFAC

Endurance Testing of Synthetic Fuels in Shoreside Systems

Objective

The objective is to determine the suitability of using synthetic fuels in shore-based
facilN ies for extended time periods under normal operational conditions, Included is the
dete rmination of imp leme ntation and operational requirements.

Technical Approach

Synthe t i c  fuels testi ng fro m the (‘ategory 6.3 to the (‘a t egory 6.4 level will be
depe ndent on both Catego ry 6.3 test results and the availabili ty of ’ su f f ic ien tly large
quan tit ies of ’ the appropriate f’ue l . By the time Category 6.4 testing is complete for a
pa rticula r fuel , sche duling of commercial production of the fuels should have been
dete rmined . The test t’ac il ities established under the advanced development full-scale test
program will be used t’or this test program .

Fuels successfully fired in short duration tests will  be burned in full-scale systems
fo r lo nge r per iods , about 1 .000 hours. Problems not ant ic ipated during short-term testing
in the Category 6.3 program will  he evaluated to develop f’uII -sca le operational procedures
and specifications necessary for special handling equipment , pollut ion control equipment ,
and safety procedures .

FY 1976/ 77 Progress

This project wil l  begin in FY 1980 when significant quant i t ies  of synthet ic  fuels
sho uld be available.

Planned Milestones ((‘o~npletioii Dates)

Janua ry 1 980 - - Develop a detailed endurance test plan.
Octobe r 1980 (‘oriduct end urance tests of fuels t’rorn first 100 .000 barrel experiment. 
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Sy nthet ic  I:ue l s
Caiego ry 6 .4

NAVSIi A

Sea Trials of Synthetic Fuels for Navy Ships

Objective

The objective is to perform syn the t i c  f ’uel tests in the land-based full-scale test
program: the availabil i ty of ’ test f uels w ill lead to sea t ri a l s in Fl 1 978. Th i s is a new
i nter im eff ’ort for FY 1979 , The sea tr ia l s  will  lead to final  qua l i f ica t ion  of ’ syn the t ic
f uels for Navy ships.

Technical A pproaelz

The eventual  acceptance of sy n t h etic f uels t’or Ileetwide use is dependent on
sa tisfactory completion of the sea trials and review phases. Ini t ia l  sea trials will  be I week
i n d u ratio n an d ide n ti t ’y special ha ndl ing problems and train personnel. Later long-term
sea trials. not to exceed 6 months  in durat ion , wi ll he conducted to assess the long-term
eI ’fects of syn the t i c  fuels use in a n opera t io n a l en viro n me n t.

F V / 9 Th/77 Progress

This project will  begin in Fl 1979 .

Planned Milestones ((‘omp lelion Dates)

October 1978 to January  1979 Develop a syn the t i c  DFM qua l i t ’ication test plan based
on full-scale test program experience.

January 1980 to October 1981 -— (‘onduct sea tr ia ls  of DFM I’rom second-generation
processes.

J anuar y 1982 to October l982 -- (’onduct  sea trials of 1)FM from third-generation
processes.

I
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3.8 DOCUMENTATION

NAVSEA (Contact: C. Kro l ick—3 01-267-2674)

‘‘ \1o~f ’ l  501 -K I 7 ( ;as Turbine  Single Burner Evaluat ion of Shale l) erived I)FM .“ Ll)R
8660 . January  1076.

‘ ‘Main  Propulsion Boiler Evaluat ion of’ Syn the t i c  I-’uek. ” N \VSE(’ B-I 183 . October 1975.
‘‘Evaluation of the Performance of Liquid S y n t h et ic  Fuels in an F T— C) Comb ustion

Chamber ,” FR-7 2 86 , June  1976.
‘‘Navy Fuels Comparison .” (‘um in ins l)iese l Report 22 52 . September  197 5 .
“N, \ V S L ( ’ P H I L A D I V  Diesel Engine Test Resul ts  Using S y n t h e t i c  Fuels .” June  1976 .
“l)eve lopment of Acceptance Criteria I’or S y n t h e t i c  M a r i n e  I t ick ,” Batte l le . March 1976.

NAVFAC (Contact : W. Adams—703 -325-8535)

“ Residual Shale Oil Burning l est s ,” M-63-76-l 3. T. T. Fu and B. I ;. Swaiden . September
197 6.

“Fuel Cost Escalation S tudy, ” NW C-TM-2950 , F . I . Kappelman , S. M. Lee , R. F. K lever .
and 1). R. (‘ruise , NW ( . China Lake , November  I 976 ,

“U se ol Syn the t i c . Waste,  and Subs t i tu t e  Fuels .” 63-75-12 . ‘r. T. Fu . I)ecember 1974 .
“Summary  of Avai la b le  I nf ’ormation on Synthe t ic  Lubricants ,” 64-75~~4. C. W . Anderson .

December l O ” 4 .
“Use of ’ Synthe t ic  and Waste Fuels ,” 63-7 5-IS , T. T. Eu . January  1975,
“JP -S f o r  l)ry -Sump l)iesels ,” 63-75-17 , B. F. Swaiden , Februa ry 1975.
“U se of S y n t h e t i c . Waste , and Subs t i tu te  Fuels ,” 63-7 6-2 , T. 1. Fu and I . .  F. Cooper ,

Ju ly  1975.
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4.0 ENERGY SELF-SUFFICIENCY

4.1 INTRODUCTION 
-

The tec h nical  object ive of t b , .’ emmc r n ~ sclf- suf  I m c m c n c y  st r a t e g y  is to d e m o m i s i r a t e
technica l  f ’e a s i h i l i t ~ and collect cost and p erf ’orinance da ta  fo r  hardware  and sy s tems  tha t

II reduce dependen ce on l iquid  hy drocarbons and promot e use of ’ renewable  energ y
sources,

Di. L’ f o p i m m e n t  and app l ica t ion  of ener gy  sd -Sn t I i c i e n c ~ technologies wil l  p r ovi de
several broad i’ . ’n efits:

• Decreased dependence on ) c t r o i eu rn  supp lie s , especiall y at remote locations s~ here
su p p l y  im ~ics are more sus cept ib le  to in te r rup t ion  and invo lve  great er  t ra n sport
costs .

• Mechan i s m s fo r  keepmm ig  abreast of m i a t i o m i w i d e  deve lo pmen t  of ’ eu i e r g ~ tech—
uiolou.ucs . such as solar com iver sion s\ stems,  t h a t  both civi l ian and mi l i t a r ~ sectors
flh m~ a f ’ p I \  at a r ap id l y  acce lerat ing m a t e  in t i m e  f u t u r e .

• A pp h m c a t i oi i  of sv.; te m ns and t app ing  of ’ resources t h a t  iua ~ result in less adverse
e n v i r o n m e n t a l  e f f e c t s  t l m a m m  those caused by convent ional  sourc es and s\’s t emns .

• (‘o n t r i b u t i o n  of use r c \ p c r i c i i ce  and opera t ional  data  to t i m e c i s  i l i an  sector,

l i e  Na ~ y l u er e~ Program O f f i c e  at (‘FL . Port I lueneme , (‘al iforn ia , svi ll  conduct
l i l S e s t  m u a t m O n s  I bot h in—hous e  and h~ con t rac t )  and trans l ’er t ime t c c l m n o l o e ~ to N AV I  AC
and f ie ld  a c t m s  i t  ids . NW ( . ( ‘h in a  Lake ,  wi l l  provide c ’~ ens ive  support  in geoth erma l . wind ,
and solar  r cs e , ir ch act is t cs .

All  e f f o r t s  in t ime  s e i t - suf f ’i c i e m l c \  R& l )  s t r a t e g y  wi l l  t ake  into  considerat ion related
A r i i i ~ and A i m  Force projects , and wil l  closely moni to r  OilgO iug R&l) ef ’I’ort in the  c iv i l i an
sector . p a r t i c u l a r l y  t h o s e  c o m i d tm cted by F RI ) A.  EPA . and EPRI.  Syst c’ i ui s  available
throug h F RI )A and i n d u s t r y  wi l l  be used f ’or a p p l i c a t i o n  st tidies whenever feasible.

Solar . wind ,  g e o t h e r m a l , and waste  1-eco scry technologies  have been selected f ’or
invest i gation since the cn cr g~ som mrc cs  t h emselves of ten  or iginate  at the  use site.  Because
agg ressive R& l)  programs e x i s t  in t i m e  c iv i l i an  sector , t h e y  can provide hardware and
ca m mci . ’p t s  from which time N as  ~ can b e n e f i t  w i th  a m i n i m u m  level of ef ’f ’ort. Also, weather
c o n d m t m om i s  sa r ~ t’ro m location to location so tha t  solar , wind ,  and other  weather—
dependent  sources must all  he considered to take f ull  advantage of local sources. A brief ’
descr ip t ion  of t I m e  cons idera t ions  involved in se lec t im i g  each major area of the self-
s l I  f t  m c m d m m C \  p r o t e c t s  f’ollows .

14 - 2 1 5



- -—---- ---- —~~~~~~ - . . - - 

4.1.1 Solar

Solai technology inves t i gations wil l  locus on de m on st r at ing equ ipmen t  t h at is be-
coming more avai lable  to the Navy as the national interest in solar energy increases.
Technical guidance to select solar sy stem di. lu ip ment  and to eva lua te  time op erat ional  and
economic p ra ct ic a l i ty  of ’ a candidate sy s tem at any g iven s i te  is needed to ensure
cost-effectiveness and re l iabi l i ty .  It should be based on careful  analysis of t ime f um nda -
menta l  power requirements . c q u i p m e m m t  costs , climato logical condi t ions , and test data.

Concentrat ion iii the imea r t e r m wil l be on sola r heating and cooli ng system s si n ce
equip men t for this app li cation is available commercial ly and time technology is much m ore
advanced th an for some other solar app l ications , I t  is es t imated that  about 10 percent of’
Navy facilities could be econom ical ly supplied wi th  solar energy in the near fu ture , w i t h
annua l  savings of up to 56 million on the fuel bill.

Desalination pla n ts are currentl y in operatio n in many naval facilities and some of
t h e m are in areas where sea water and sunshine are both available in large amounts.  In
these areas , app licati on of solar-powered stills could rep lace or reduce the need for oil or
other  fuels used in e ds tim ig t ’lasl m- type or other desalination units. For moderate capacit y
facil i t ies , espec ially at isolated base s, wate r produced by solar desalination may be less
expensive than. convent ional ly  prod u ced water.

Power generated t’rom sola r-to-electric systems could displace electric power pur-
chased fro m the ut i l i ty  industry at competit ive rates , As with other on-site available
sou rces , solar-to-electric power is desirable t’rom a log istic point of view , espec ially at
re mote locations. ERDA is hooking at several concepts primarily in time 100 to 500 Mwe
range : the Navy will both monitor the FRI )A ef ’f ’orts as wel l as address specific Navy
prob lems. su ch as scali ng down , as time tec h nology de velops. Particula r at ten t ion wil l be
given to a rrays of snial l modular generating units , which could produce economic power
when and if such uni ts  are manufactured in mass quantities.

4.1.2 Wind

A substa nt ial nu mber of locati on s in the N avy shore esta b lish m en t h ave ave rage
annual  wind speeds sufficiently hi gh for wind generators to produce electrical power
competitive with conventional power plants.

Although time economic payback periods are 10 to 20 years , wind generators may be
able to su pp ly 3 pe rcent of t h e tota l sho re f ’acility energy demand and eventually save
the same pe rcen tage in uti lit y cost s. If energ y storage is used, wind power generation
could replace conventional plants and save fuel, assuming that the additional capital l’or
t he storage system is justified. Further R&D is re qu iired t~s determine time cost-
effectiveness of using energy storage systems with wind power systems. Wind power is
also a relatively pollution-free , inexhaustible source of energy.

Small wind generators are commercially available and large units (100 to 1 .500 kw )
a re being developed by ERDA contractors. Although LRDA has a test progra m for

H- 2 16
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generators up to IS kw , em ph asis is on assessing their  t’easibi h it y for rural agricultural  use .
Thus t I me Nav y  wil l  conduct  a l imited nu m ber of ’ tes ts to determine feasibilit ies for misc at
N av~ instal lations amid to develop co imip atible power conditioning systems , i f necessa ry.

4.1.3 Geothermal

A n u m b e r  of Navy bases are s i tua ted  on or near geothermal deposits. At more
re m m i ote  sites. such as the Navy  f a c i l i t i e s  at Adak and H aw aii , fossi l f uels must  he
i i m m por ted  to generate e l e c t r i c i t y  and heat l iv ing / working quarters . Where avai lab l e , geo-
t her m al energy can provide these needs at subs tan t ia l  savings. For instance,  approximate ly
4. I mill ion gallon s of ’ J P-S jet f u e l  are used at Adak each yea r to gen erate elect r ica l
power . a nd a n o t lm er  3. 1 immm ih ion  gallons are used to I me at facilit ies.  Use of geother m al
e mm er g ~ at Adak could result  in yearly savings up to 54 million at present fuel costs wi th
fur ther  savl i lmi s under  projected price escalations ,

In add i t ion ,  g e othermal  resources could be umsed to produce fresh water , e i the r
t l mrou gh c om m se rsmo i m of sea water  or by processing geothe rmal f luids  direct ly .  Geothermal
resources also provide an energ y source tha t  is not normal l y  subject to var ia t ions  w i th
time of day or w e at imer  condi t i ons  and ul oes not require the added com p lex i ty  o f a
storage sy stein.

\ l iimm i ted m m n umber  of sites i. x i st  in time co n t inen ta l  Uni ted  States w i t h  geothermal
rc~~ 1irci.’s t i m a t . f Imou gh nu t  remote ,  appear sul ’ficient l y impor t an t  to be considered a
na t iona l  energ Y asset , One is time (‘oso Thermal  A rea . where all t ime nea r-surf ’ace act ivi ty
lies sv i th in  N\\ ( ‘

. I xpc rts  on g co th m c rn m al  deposit s  have predicted capacities as high as
4.000 Mss for  t ime area . It is m n m p o r t a n t  t h a t  t ime Navy exami ne  these resources and
develop t h e i r  pote n t i a l  for time he n ef ’it ot’ t ime Nav y in pa r t i c u la r  and the United States in
general .

4.1.4 Waste Recovery

Deriving cmmc r g ~ from solid wa she at Na y  ins ta l l a t ions  contr ibutes  to conservation of ’
ho ss i l  fuels at t Ime sau te t ime  it uses mater ia l s  w h i c h m  at lmer wise  must be disposed at added
expense . If ’ om i l y  70 percent of the N a v y ’s a n n u a l  generation of solid waste ( 2 5  mil l ion
cubic yards )  s~erc comm se r t ed  to s t eam.  oser  4 x 106 m u l l ion Bt u  of f u e l  oi l would be
save d a sear .

Package d m eat r ccose r ~ inci nerators , combined liquid and solid waste processe s. a nd
burn im u g  solid refuse-derived fuel  RDI ’ I in convent ional  boilers are time options avai labie
for ti me Nav y  to recover energy fro m solid waste.

I’ackaged heat recovery incinerators  h ave been an al y , cul . Fl u e results indicate tha t
pa~ back period s of less t h an 10 years can be expected.  inc luding operating cost s, cap ita l
invest  m u m c n t  , and au a l lowance  l ’or dec reased uimsp osa l  cos t ,  I ’conon i ie and operat ing
• i mia l~ Si ’s of com nbi neul l iquid  and so lid waste  Proc esses and RI ) F  burn ing  are n ow under
wa~ a~ (‘ i’ I _ .
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o r i i b i i m c m l  i k h u  id , i mid  solid s .isie processes can m ake a signif ic ant  conlnbut ion to

t l ie  e m wm g~ se l t  s i l t  I i , .  i c im c ~ t a t  N . m.  ~aascs . ( ‘ho sed-cycl e processes would be applicable
mm h e r e  mu p ol lu lum onfro l  m~ pro i mi h i t i s e  h ’or co ims e nt ional incinera t ion.

I ) e ims i f  ic ml R I ) l  hm , is  t ime i~~te n t i a i  of h e i i m g  aim excel lent  m ater ial  l’or waste energy
rc~o c~~ proceSses . ( ~r uum pa r ed  sm mii i  o t h er forms of R l)F . derr sit ’ied R l)F has signi l ’icant ly

c m  s t i l l  jg . ’ ost s B t mm , amid  is p a r t i cu l a r l y amenable  to f u m i ly  au to m ated storage and
l m . i i m d f i i m g .  I t  rem mi s c mm cue dens i l  med at gem u cr a tm ui g  sources , a reduction of more than 65
pci cent  t )~ t I m e  i.’ mme r g ~ and manpower  re qu mired to collect and transport time waste is
po ssib le I l u m s  bene f i t  is expected to moore th ma im offset  t h e  costs of ’ the densif ’icat ion
t~roce ss,img.

4.1.5 Application and Data Analysis Studies and Demonstratio n

Ap pr ox in ia t e l~ 35 percent  ol t ime  N as  ~ 
‘ s tota l  energy bill goes to heat and cool

h u i l d i i m gs a m i d .  u1c~~ ite con~er va t i on  measures , the  cost mx s t i l l  r i sing. Oth e r p rojects
in t ime  se l f — s u i t  ic iency program are p r i m a r i l y  geared to d c m mu o n s t r a t in g  technolog ies t h at
ccon om ica fI~ col lect  am i d ,  or h arn ess renewable for u m s of energ y such as solar , wi nd , and
g eo t h i c r immal .  I )es elop ment  work is also needed to app ly these sources to environment al
b u d d i n g  control  sy stems.  liv A( s y s t c m m i s  using solar anu l sv m u d energ y sources wil l  sat m xi v

iesd requi r e  ments .  l ) emm mo ns t ra t io mi  of st m c l m s\ s te uuls  wil l  provide  t ec l mm m ica l  g u m i d e l i m m e : ;  l’or
N a s  ~-wmd e  use .

Al t e r na t ive  energy sources such as wim i d and solar are o f t e n  avai lable  at a given
location onl y in t e rn u  i t t e m i t l y  . Thus. sha m age systems are necessar y to ma in t a in  a ‘on—
t inuo u ms.  dependable sup ph ~ of em mc r g ~ . u & l )  is required to develop or improve storage
s\ stems t h at can be integrated w i t h  t h e  overall s~ st e m t ’or p rod u ct ioi i  of e i ther  elect rical
power or space h ea t im i g  am id coo lim ig .

Be lore a s i te  cam i be selected f o r  d e v e l o p m e n t  of an a l t e rna tm s  c energy souirc i. and
het ’ore a p ower sy stem c ; mi u be d csi gm m ed and opt in m i i cd  for a s i , c crf ’k’ site , a considerable
sol um i ’t e of site character is t ics  data  mu st  be available.  Thus , a centralized data compilation
of ’ site ch aracteristics is requ ire d an d wil l  inc lude solar radiat ion intensi ty ,  meteorological
data , waste mater ia l  q u a n t i t y  and composi t ion , am i d geolog ical data fo r Navy  sites.

4.1.6 Coal Utilization Techno logy

The Navy h a s  been asked to burm u coal iii im icreas ing quan t i t i e s  to reduce dependem ice
on p etr ol eurmm fuels. (‘urre nt ly .  coa l eo~f.s less ti m am i  oi l ,  and some im m div i d ua l .s are inclined
to project lower escalation in the price of coal compared with other fuels. Fur ther ,  coal
may be mo ore readi ly  available in som e I oc a t i omms than  petroleum. If severe petroleum u
a lh oca t iom is  are imump osed in time t’ut ur c . time use of coal f or  shore t’aci l ities woul d allo w
addit ional  petroleum fuels f or  ships and a i r c r a f t .

New coal technolo gies. su ch as lluidiied ”hed boilers , will  he monitored to consider
sy st cmn s that  co u l d  rep lace ti m e use oh ’ coal l’or petroleum supplies.
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4.2 EXPLORATORY DEVELOPMENT (6.2)

4.2.1 NAVFAC
Shore Facilities Energy Self-Sufficiency
P.E. 62765

Introduction

i xp l ora tor y  dc sc lop m n ent  e f fo r t s  in e u m c r g \  sell ’—suff ’iciem mcy wi l l  guide necessary selec-
t ion ; i mmul  de monstration of advanced energ \ collection amid conversion s y s temmms for Na m v
use. Studies wil l  include he te rmimm imi g  cost — el ’fecti vcn ess , com i ducti ng pre li mn inary test and
cs ; i l uat ion of exis t im ig e q uipm m m ent .  monitor ing other  goverm m n u em u t  am id indust r ia l  ef ’l’orts .
ul e t cr m i mm i mmg specific a p p l i c a b i l i t y  to naval instal l a t iom i s . amid selecting a site. While cimr—
remi t  lv avai lable  lm ;m rdware am i d s~ stemmm s wi l l  be s t u d ied  w lm erever  possible. som e effort m m ma y
be mieed ed f’or p re l iminary  design of ’ mod ih led sy s tems  t ’or ce r taim u tec h nologies. ( For
e x a m m i p i c .  if t ime avai lable  s y s t emmm were desigm u eu h f ’or larger—scale app licat ions than  m iormall y
required at N a v y  faci l i t ies . ulesign wil l  be re qu mired . )  Per l ’ormam ice and cost data  collected
in these tasks mm m ; I ~ leau l to:  ( 1 )  r econ m m end at i om m f ’or f ’um hl— sca i e d en m onstra t iom u of a
modif ied  sv stem mu u n d e r  aulvance u h engineer ing development  requ ireul f’or u m m i q ume naval
f a c i l i t i e s  and e qu impn ment . anul I 2 )  collection of data necessary to make minor  adjustmem its
in c t mrren t l v ava i lab le  s~ stems l’or i m mm m ed ia t e  app licat ion at sh ore t ’ac i l i t  ics .

F r e q u e n t l y .  data needed for  site selection and tes t im u g of exis t ing ha rdware am i d
cu i i m p m u u e n t  1 specific f a c i l i t y  power requi i rements , was te  immater ia l  p rod u c t iom m , cu d—use da t a )
wi l i  he similar to t h at being collected am id analy z eul tmm m der  exp l orat ory  development
pro iects i n time conservation area. l ) um p h ica t iom m of el ’f ’ort wil l  he avoided.
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Se if ‘Su f ‘lie Ic m uc y
( ategor v 6.2

N /s V F/s

Solar Projects for the Advanced Energy
Utilization Test Bed (AEUTB )

Objectii’e

Ti me objective is to test and evaluat e  solar collector and storage method systems amid
i ntegrate them wi th  advanced UVA(’ syste ms and b u i ldim i g designs.

Technical .4 pproacl:

Aim advanced energy ut i l i za t ion  test bed AEU TB~ was constructed as part of the
bui ld ing  design amid energy anal ysis task. Th is wil l  serv e as a flexible test bed for full-scale
solar collectors , storage technique s .  solar stil ls , amid so l ar d ryers ope r ati ng as a syste m
i ntegrated wit h  advanced IIVAC systems and bui ld i n g desi gm is. Solar collectors , sto rage.
ami d other compo ne m it comicept s shi owii m g promise will  be anal yzed and te sted sepa rately by

co ntract , p articu larly w h men test data is riot available or when a concept ’s potem itial  has
been fu lly identif ied.  (‘omponem it tests may precede ap l )h ieati on on time AEUTB or a
ge neral recommendation t’or naval usage.

I”Y l~~76/77 Progress

Time overall design of the  solar collectors amid storage system for th e A EUTB bi as
heem i co mpleted.  Six solar collectors have b eem i procured from Sumn power.  AM S U N . PPG .
(‘ han iper l im i (N BS), N o rt hm ru i p .  and Sunburst .  Other collectors may be purc h ased inn t ime
t’uiture . Time collecto rs arc being eva li. mated on time AEUTB test stand . NBS tests  for tIme
PPG collector have been co mm i p leted.

Planned Milestones (Completion !)ates)

December I “)77 Test first p h ase solar system im ista h led on time AEUTB.
January 1978 Suh rmm it  technic al  memorandui mn on f ’irst phase results.
Aug umst 1978 ‘rest sys tem s on test stam m d as necessary prior to A EU TB ins ta l la t ion .
August 1978 Modi l ’y and con t in ue  tests on solar collector amid storage system ’n as

miecessary.
August 1978 - Modify ami d test solar collector amid storage system with solar.
September 1978 - Prepare tec h nica l rm ote on work to date (estimated publication date —

Marc h 1979).
September 1979 - Test co ll ect or and sto rage syste m s adapted to adva n ced h ea t abso rpt ion

air condit ioning uni ts  and submit  technical  memri orar m dum .
Septembe r 1 980-- E valuate long-term storage units  and suibmit technical memorandum.
(‘om u t inu ing  Conduc t test and evaluation on promising advanced solar systems.
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Seit ’.Suft ’icie n cy
Category 6.2

NAVFAC

Solar Heating and Cooli ng Design Guide

Objective

The objective is to provide technical guidance to evaluate a gi sen solar system at a
select ed site and to selec t or design equip m ent t’or the system.

Technical Approach

Tech nical guidam ice to evaluate a given solar system at a preselected site and to select
or design equipment for the systems are presented in a solar design guide. This report is
app licable to all types 01’ Navy buildings and will be periodicall y revise d amid expam ided to
include coolimig advancements , placing more emp hasis on equipm mi ent and HVAC aspects of
the total system.

F Y 1976/ 77 Progress

TI m e solar desi gn m ammal has bee n com pleted and dist ributed. I)ata are being
collected on collector types amid eff ’ici c m m c ies , as well as on insolation levels at Navy
(‘ONUS sites. A computer simulation program . TRNSYS , for solar systems has been made
ope rational.  l’he com itr a ctor h a s  developed severa l computer simulations that are use ful in
perfor mi n g syste m ana lysis am i d collector sizing.

Planned Milestones (C ’omp letioii J) af r s)

(‘om m t im u u im mg Rc s se and up date gu ide t’or solar h eating and cooling of buildings.
(‘on t i n u im m g M a i n t a i m m  data set on collector eff ic iencies ,
Con t i rm ui n g  (‘oiled in l or mat i on on ER 1)A and oilier solar progra m s f ’or app li cabili t y to

guide.
J a n u a r y  I ~ ) ‘~~~ (‘omnp ar e  r.le si gm m guide predictions wi th  AEUTB perl ’ormance.
\1;i~ 1978 (‘ omp ane design predictions wi th  computer simui ulations of AEUTB amid selec-

t (’(h N ; is ~ b eat  i oi is .

Septe mber 1978 Res xc gu mide oim h eating ami d imic lude am i a lyt ica l  methods of cooling
bui ldings .
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Self-Sufficiency
(‘atcgory 6.2

NA VF AC

Preliminary Assessment of Photovo ltaic
Equipment for Advanced Bases

Objective

[lie oh~ect ive is to m ake a p re h im immary assessm ui em mt of the  app l i cab i l i t y  of P iiOt0V0F
taic s~ s t cmi i s  at N as ~ advam iced bases.

l eehniea l ..Ippr oat ’li

The cost am i d p e r f o r n m a m m c e  of cur ren t ly  avai lable  pim otovoltaic  sv s t c m m m s  wi l l  be
c o n t i m m u a l i v  monitored and eval uated f ’or app l icab i l i t y  at Na ~ y ad v am i ced bases . Li m ited
tes t s  w i l l  he made. A (‘FL report . ui p dated a minm ua l l ~ . wil l  docu ment f ’i n du ngs and p resemmt
r eeon mmi uueuu d a t ions .  Rec omnu enda tion s wil l  be made f o r  dcmmm o mm s t ra t io mm I a lu l l—scale
s\ st e mum in t I me emigimmeering program.

I”} /9 76/ 77 Progress

(‘ollect iomi of ;m b ib l iography  of ’ p imo tovoi t a i c  equipment  is being com u duicted as a
con t in u al process. A search for  possible uses of p lm o t oso l t a i c  crier / v (‘or re i mu ote  \ am
fac i l i t i e s  I nn s  heemi completed.  po ssmhl ~ ;n p pl ~ i nm g a large collapsible p i mo tovo l t amc  collector
l’or use wi t h  co nta inerm , c u h p h m o tov o ht ; i i c  h a t t c r ~ powe r supp ly s\ S t L ’ll i .  h owever , the
collapsible collector coiu ce l )t  was j u dged  in feas ib le  (l ime to t I me xm i mid loads i t  would
em i co u mmiter .

Planned .4IiIesto,,es ((‘ompletion Dates)

(‘om m timi u iim ’m g Maimmtaimm bibliograp h y omm photovol ta ic  s\ s te in  s.
September  1 97 9W C omm du ct f ’easibi l i ty  studies amid tests of p h m otov o hta ic  de s m ccx  f o r  cont in-

g em mcy s i tuat ions.
September I 979 Suibmit  t ech un ica l  n i emn oramidum om i s tud ies  to da te .
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Sclf .Sut ’ficienm cy
( aiego r ’~ 6 .2

N A  VI

Feasibility of Solar Desalination Applications at Navy Sites

Objective

l ime object ive is to de termine  time f eas ib i l i ty .  cost-efl ’e c tm scmmes s . and pe r lorumance of
solar de sal ini at  ion n i me t i mods  app lied at N ay  sites.

Tech,,ieal ..t pproa~’h

A st u ds  wi l l  be con u h u mcted  to d e t e r m i n e  wh ic h desa l in a t iom i  n u e t i mods  can he ecom i om—
ica l f ~ powered w i t h  solar em mer gv . A s tud y will  also he con ducted to deter nu mine wh ich

base is most suitable f ’or a solar desali n atio n p i a m mt  . A sy stems s tud y  wi l l  t i uem u he
perfor med to determine time be st n u m e t h m o d  to be ui sed at t ime selecteul N av y  ins ta l la t ion.

I”} / 9 76/ 7 7  l’rogre.s~

[‘lie l i t c ra ’ t u mrc  and s t a t e — o f — t I m e — a r t  re s iew on solar d e sa l ina t i om u h a s  been completed ,
.ms s s c h h  as a s u m r \ c \  of t ime  N .m s ‘s l ’re shm wa te r  m m e c d s . l Y  1977 progress also included a mm
e c om m om uuie  s tuds . (‘0111 p u t cr  opt  m m u m m , ’at m on an a l y s i s . h em u c h u—scale  e x pe r u mi i en t s  of several solar

l e s a h i m m a t i o n m  concepts . anm. i l ~ x i x  of a s ing le— and ii i  u i t i p l e — e f f e c t s  h i en m i s phermca l  solar sti l l .
and a c o m m m p u m t e r  o p t i m u m i / a t i o m m  s t u d s  on a h m m g h m — p c r f ’orman ce solar s t i l t .

Planned .t lilestones ((‘o,npletion I) a ies)

J un e I ‘~~
“ ~ Per fo rm l abor a t or y  cx p e r i i m m c i i t s  on be n ch z ’~!els fo r  solar desa l imi at ion amid

issue a tec h ii ic al n m c m m u o r a n d u  in .
I eh ru m ~mr ~’ I 97 o) Prepare con t rac t  s c hmcdu l c  to t m p l e m e n m t  desig u m of a ful l—scale  sy stem

( es t im mu a ted  ass and J . m t e  is Ma~ I ~~~
—‘

~~)
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Sehl ’-Suf ’f ’icie mi cy
(‘ategory 6.2

N AV FA(’

Advanced HVAC Systems Studies —Solar
Augmented Heat Pumps (SAHP)

Objective

l i m e obj e c t ive  is to i nm v es t iga te  and develop concepts of solar i m i g h mt  radiat ion heat
p u u mp s  to reduce energ y mi sc and level loads in Navy bui ld ings .

J t ’ci,nwal . lppr oael i

P rob l c u mus am i d bemie l i t s  associated w i t h  retro f ’i t t i n i g  existi u mg bui l d mi mgs wi t h  SAH I~
s~ stemm u s w i l l  be c sa lu m a ted .  ( osts amid p o t e n t i a l  energy sav u migs will  he con sidered.

1”Y 1976/ 77 Pr ogress

(‘ur ren t  l i t e r a t u r e  is b eimm g organized for p repa ra t io n  of ’ a technical  n ie m m i orami u hu mn
(‘om n i p u te r  sim m m u m l ai  iu ) 11 S of a l t e n n a t  ye des mgi is are in progres s .

Planned ,1jj It ’sIo ~zes (( ‘o,npleiioiz Dates)

\ lai ’ cl m I 9 5  t n s e s t m g a t e  t Ine  p r o b l e m n n x  amid ber mct ’its associated w i t h  r e t r o f i t t i n g  bu i ld in g s
\V it Ii S.\h IP and prepare te chm i ic al  mmme m oran thm nm’m

S c p t c m n m b e r  I 9~ O I x p c r i n n m c n t  w i t h  wind—powered  ime at p u m m m p  s v s t e m m m s  at tIme \ l  U I B .

~% la rc l m I ~~ 2 I ) c n m m o n x t r a t c  t ime u l c s ign pr inc ip les  of ef ’f i c m e n i t  ope ra t i o nm f air  condnt  n o n m i ng
s~ st enu u s  at par t  load m m n e w  and ex i s t in g  app l i c a t n o m m x .

‘\ prih I ~~ 2 I ) enu on st  ra te  r e t r o f i t  SAl IP .
S c p t c n m u h e r  I °~~2 ( ) r g an i i i e  and p e r f o r m  jo i n t I Rl )A Na vy tests  amid den um o nms t r a t i ons  of

a~l sanc ed S A l  lP ~ ste i l i s .
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Sehf-Suffieiency
(‘at eg orv 6 .2

N..\V FA(’

Energy Storage Techniques

Ohjectim’e

NA\ ’  I A( is def in im i g  Nas y reu ju i r eu muen t s  t’or storage s~ s ten mm s integrated wi th  use of
local energ y sources .

i’t ’ch,,ieal .-l/wroa(’h

\ v ari et ~ of s tora ge methods svi ll  be cs a l umate d  to i d e m m t m f ’y wh ich sy stenms could be
in tegrated ss i t  ii solar amid wimid emmer g y sv s ten ms at rem im ote bases based on technical  amid
ecom ionmm c te ,is m h m h mt m e s .

‘s contract to provide a comparat ive  storage methods  study will be awarded in FY
I ~Y’s Studies  omm sp e c i f i c  miie t hu od s wi l l  in c lude t h ermal s t ra t i f ica t io n , dissolved sa l t s
sto rage . .m nmd o th er  chemical  storage methods.  Benc hu—scale exper ime n ts may he in i t i a t ed
f o r  s~ s ki l l s  shmo ss rig po tcmi t i a l .  1’ f f ’o r t s  wi l l  he coordmr ua ted w i th  I Rl)A storage R&I)
act i s  i t  es .

1’ Y / 976 77 Pro gr es.s

( ui ra~ho S ta te  t I m i s c r s m t \  was selected to s tudy  t h er m al st ra t i t ’ica t ion  in w a t e r  t anks .
I loss v i sua l i za t ion  e x p e n i n m u e m i t s  on t h m e r n u a l  s t r a t i f i c a t i o n  have been in i t i a t ed  in a larger
t a n m k  W o r k  s e lmedu l e s  Im , i s  e bee n prep areul fo r  tIme storage and dissolved salt storage
com it  n , i c t s .

l’Ia,:nt’d .Ililesto,,es ( ( ‘ o~np let ion Dates)

October I P~ 7 l’repare scheulule for cont rac t  to s tudy and com um pare storage methods
les t imum ated award date is Dccciii her 1977

. l , m m m u , i r v  I 9”X \ I o m i i t o r  con t rac t  l’or dm ss o l s ed  salt storage study.
J ul~ I ~~~~~~~ M o n i t o r  comit rac t  om u co m mip a ra t i ve  storage methods study ( comitractor ’s report

mx d ime J ulv I 97~ ( .

September 1 0 ’S I s su e technical  mem u i ora n du im to spo nsor coveri ng I \‘ I 978 eh ’I’orts .
Septem ui ber  I 9”S 1) efi ne Nas v  mm eeds f’or dissolved salt cnmcr gy  storage at remote bases.
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Sehl ’~Suf fic i enmcv
( J m e ~ory 6.2

NAV FA (’

Advanced Powe r Cycles for Advanced Bases

Object ir e

‘rIme objective u s to investigate time feasibi l i ty of using a l t e r n a t i v e  fuels at Navy
advanced bases , amid evaluate and recommend system ui changes tha t  reduce time logistical
problems of p etro l eumn ii fuels.

Technical Approach

S~ ste nl i s  ss i l l  he developed for using solar eimer gv fo r  the  p r o d u c t i o n  and u se  of ’
sy imthe t i c  f u e l s  to generate elect rical power at rem ii otc Nav y  amid Marine bases. l ime choice
of systenms will  be based on scenmarto assessments of time overall energy sequence (trans-
port,  storage . comive rs iomi , u t i l iza t iomi ) at remote or advanced bases. ilydrogen production
t h rough t iu erm uuo chme n u i ica l  amid electrol y t i c  processes wi ll he investigated. Time performance
amid r e h a t i s c  a d s a n i t a g c s  of e n m g inme s  am i d burne rs operat ing on symmt l mesized fuels (hydrogen .
am i i mon ma. anul  n uu et  hu amu c  1 w i l l  he selected fo r  remote or ads anm e cd base applicat ions.

I }  / 976/77 Progre ss

‘ si n  expe r i m uu emi t a l  f a c i l i t y  to st uud ~ co m um h u s t iom u  of hydrogen , ammom m ia , ami d methammol
was set up. L i t e r a t u r e  omi t l u e r n m o c l m c n u m c a l  h ydrogen generat ion amid on time pert  orm uua n c e
of s~’n t i u e t i c  Iu e l s  m i  i n t e r n a h - c o n i m b u s t  n on e m m g ines  was reviewed . am id energy re qui re n ie ml t s
for  advamiced bases ss c u e  estimated . \  tec h nical  m emn or andunm on luy d roge n i  gen erat iom i
p rocess es was i ssued

[‘h is project is sin f u n d e d  in I \ ~~~ ~

Planned Milestones (( ‘omp letion I) a tes)

January  1979 - Prepare pre l inu inary design for a b e n c h  expe ni mui em ’t t of a dissolved salt
storage sy stem and chenu ical  storage sy ste~m m .

Septe m ber 1979 P ertorm ui laboratory expem i mi ien t s  on h em m c h m model of a dissolved salt
storage syst em um and issue technical muu en m or an mduni  to sponsor.

Septe m be r 1979 l)eI ’m ne Navy needs l’or chemical storage of thermal  en lerg y at remote
ha xc s.

September 1979 P erfor m laboratory exper iments  on benc lm model of a cim emi cal storage
sy stcn u amid issue technical memorandum to sponsor.
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.S~h i - S i u i ? i c i c u i c ~( 
~~~~~~~

N ‘s V I At

Alternative HVAC Systems Study

Ohjee iii ’e

Ses era l  a d s aiu ccu l  a i r  c onm d i t  on in g  s s t c n m m s  t h at ca nm operate eff ’ic i eni t l  at part  load
arc to he e v a l u a t e u l  f o r  po ss ib le app i m c a t i o m m  to Nas  ~ f a c i l i t i e s .  l ime pre seni t  work is

d i rec ted  to war d  econ lon i c eva lua t  i o nms anu l conmmp ar i s o n s  of solar air  c o n m d i t i o m m i n g  sy s t e m s .

A n o t h e r  am e.i of pu r s u i t  i n m v o f s c s  t ime  p rob l en u ms  and hc nmc f ’i t s  associated w i t h  re trot ’i t t m n g

e x i s t i n g  b u i lu l in g s  s s m t h m  s o l a m a u i g i m m e n t e d  heat  p u n m m p s .

iee/ ,,neal lpproa clz

l i i  is p ro j e c t  is d i rec te d  at i d e m m t  i i  ~ i nm g amid com upari m ig existing absorption air conid i—

t i o n u i m u g  xx xtcm im x wit h t h ose u nmd cr  d e s e l o p n n m e n m t  . 1 h i s  w i l l  inmc lum d e researc h cf ’f o r t s  in

m i x  a te  m n muh i .i s t r v ,  u m n i v c r s i t i e s . amid  I R l ) \ .  Time concept  of r e t r o f i t t i n g  e’x i s t m n m g  bumi lu l in g s

xx it h i solar  a u m g m m m e n t e d  hea t  pu immu r~ xv i l l  also be m n ms’ ~ st igatcul as p art of t ime a l t e n n m a t  ixe

I I\  \(  x\  sk ill conie cpt . 1 mcxc sr s tems xx ill be ev ah umate u l  iii terms of ’ t lmei r  ec o non u mic  ar id
h m c n n m i o d y  n m a m m m i c  f e a s i h i h i  k . com m parcul x~ it  Ii oh her  s st e m s  t h a t  can be used tO air  com idi —

l io n  \ . i x  h u u i h d m i i g s .

1’ ’t / 9 7n 77 l’rogrt’ss

\ s t u i i b ~ of t i n  I ’) t ) t e n m t  al of sol ar  a i r  c o m m d i t i o n m m m g  xx .us c o nmip l e t ed .  an md a con t rac t  t’or

c s . u l u a t i o n u  of a n n u m n m o n m i , i - x o d m u u m n u  t h i o c \  , i i i . u t e  solar a h s o r p t i o n m  sy stems  has beemm awarded.

I’lan,,ed ~lilesto,u ’.s ( ( ‘omp lt ’I ion I) a tes)

o i i t i n m u i m m g  I n i s c s t u g . u t c  s t , m t c — o I — t h m e — a r t  a d s a i m c e ’~ and i l ’ s  \( research needs to m u i a i m u t a m f l  a

t e chmmm ical base and develop pr ogra mmm p i a m ms.
Sep tember  1 I) h i s  est i g .u te  a i r  c o n d i t i o n i n g  sr s t e i u m s  I or ef ’ f m c ie n m t  opcra t no m i  at part  load.

Pe r f ’o n nmm l i f e - c  d c  cost a n m a l r  sex am i d d e t en ium m ne  ecoi mon lic p o t e n t i a l .
I ebruary  I ~~~

“
~~) I i i s c s t  c a f e  t I m e  pr oblem s of r e t r o f i t t i n g  e x i s t i n g  a i r  c o m i d m t m o n m n g  sy st en i s

to emp loy the  design p r i i u e pk’s i d e n m t i f ’ie u .h in t ime  ea r l i e r  ss ork on cff ’nc i en t  ~ p ’r a t  on

of a ir  c o n d i t i o n i n g  s\ s t e n m m s  .11 p ar t  load.
‘ s tan ch  I ~~~~ Pcrf on nmm si m u l a t i o n  and l i fe — cy cle  cost a m n a l r  xis  of w i n d  powereu l h eat p u i m m m p .

Sep tem m u b er  1 979 I i u v e s t  i g .u t e  . ipp h m c a t  ions  am i d economics  of solar regem i crated dessicant

dc l i i i  n m m n d m l i c a t  mo n .
Sc pm e n iher  I ~i~” I ( )  I n s  ex t ga te  app l i ca t i ons  amid e~~0i i0 i f l  es of I ssmse I l\ \( s~ s t ’ i i i s .

Se p t e m b e r  1 ~~ I m x  ex t  igatc  t Ime  conice p is  of solar reheat  amid a c omm d cmi s er ef ’f ’i c ienic ~
munom i ton.
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Se If .Su t 1k ie nm cv
(‘a ni ,’eo n r ~.2

\AV FA (’

Evaluation ot 5- to 1O-kw Capacity Wind Generators
to Supply Power for Buildings

Obj eeiii ’e

Time o b i c c t m x e  is to develop methods amid liard xvar e to convert  t h e  ou tp u i t  of
s m a l l — c a p a c i t y  wind n m ac hu ines  to e i ther  h eat f o r  e n i v i r o n m e m m t a l  control  of h i m m i d i m i g s  or to
60—Il ,  comm st an t -vo l t age  e l ec t r i c i t y

ie( ’/z,neal tp p r oa ( ’/z

l ime m e t h o d s  a n f  hardware  t o use time e le ct r ica l  o u t p u t  of s m i m a h l — c a p a c i t  eo mmumerc i a l
xx ui d generators  e f f i c i e n t l y  x v i l l  he developed by using a ~—k sx c a p a c i t y  h mor i z on m t a l  a x i s .
3— h laul ed ,  p ro pe l l c r—u l r iv c n i  3—p h ase \( generator .

l ’iie ope ra t iona l  data  on t h e  wind  generator ’s pert  o r i mman c e  f o r  space heat i i ig  applica-
t ions  sv ih l  he collected t h r o u gh e x t e n s i v e  f i e l d  t e s t i ng  at E_ a gun a  Peak (In San Nicholas
I s l a n d ,  \ u i t o n n i ~: t m c  da ta  recording c q u i p m m i c n t  wi l l  be u sed to collect t ime f i e l d  h a t a  f o r
e o n v e n i e i m t  a n m a l r s i s  on a i h i g i m . i l  e o n n m p u m t ’r \ l e m h m o i l s  ar id  ! i a rdxx  a l e  developed du r ing  t ime
xx mud p ower  ne sc.uu cli  at t I m e  \ I t 114  xx i l l  he used to su ip p on t  a 4 — r e a r  program to
dcnu i onn s t  uk’ a I ( ( — L x x  w i n d g c m u e r . i t o r  m m  t i m e  cn g nne e r m n m g d c s c l o p n u m c n t  p rog ra nu m . \  s i t e  s~ il l
be s e l e c t e d  based oni re sul t s  of \ V 5  ( sx i rx e \  and economic a n m a i r  s~s

fl / V 7f k 7 7  I ’,’i i~ r~’s ’ ~

l i m e ~— ksx xx m m m d  g e n i e i . u n o i  s~ m t b ~ a h o , md sxx i t c h u u m u g  sr s t e m m n  was i u m s t a i l e d  .mn d tested at
l a g n n a  Peak. ( a h i l o n i m n a  d u n m n m g  I ‘

~ I ~‘‘u l in e g c u i c i . u t ’ i o u i t l l u t  was d i s s i p a t e d  in to
r c s i s t i x e  loads c o i m m p n n s m n 1 ~ h e , i t e i  a i m d l ig h t  hu i lh s  ~~ a u i t o n i u ~i t i c  d , i t . i  hou!,gen recorded the
l i ne  x o l t a g c . l o u d  c u i n r c n m t .  l i n e  I i~~~~ Y c u u ~~x and w s m . u n m t a m m e o u i s  poxx en o u t p u t  i i i  a d ig i t a l
f o r n i i a t  at .~~) — i u u m m l u m t e  i m i t e r s a l s  I I nc ~~~~~ ‘ :c am m.i l ~ icd to l c t c r m u m m n m e  t Ime o u t p u t  curve f ’or
( lie  ~—k ~x xx rid g cu ie r . i t~~i I In c  e s t i m a t e s  m n d m c , u t . ’ t h a t  t I m e  s i t e  has aim annua l  . ixc n a ge xx n mi
speed of 10 mi le s  per i n r u u m ,  amid  n i h  g e n u c t . i t o r  xs i .n i m l d  pro~i u i ~ e 7 .200 k sx per hour
a n m n m u a l l v

I lie ‘c i i c r . u to r  xx ix r ebu i l t  , i l t i t a propel ler  t a i l e d  m m  N o x c m n b e r  l ’~7n h e ’ ,~~: ‘ of ’ a
I a u t t r  we ld .  I he r e b u i l t  tes t  s e t u p  i s  o p e r a t i i u g  x x c l h  I lie p o sx c r  c t u i m d m t n o i m u i i ~ equmipn . ’nt
bi as  , i h s o  h e c iu r eu l e s i g n i e d  au th c o n s i s t s  oh aim a u m t o m u i a t n c  load matc iming  J ev i ce  wi th  a

, i r i ah lc  t r a n m s f o n m m m e r .  I csts on the  5— kx x  g ene ra to r  arc L ’ i m e o u u n a g u n m g

‘sum eco nm nuu ic  a n a l y s i s  xxa s  do n e c o n i m p a r mnlg  t I m e  cost of wind  energy to t h at o f
pre s enmt  s~ sk i l l s  at I I s i t e s  r e eomum n i end e d  f o r  f u t u r e  d e m r o n m s t r a t i o n s  h~ N W (’ . ( ‘ i mimma Lake.

a h u l o r n i a .  l ’lue cost of wind  power gencra t t om i  c nm p ar ed lav orab y w i t h  time present
cn m er g v  cast at ( ;ra nu d [‘u mrk . 14 , i ru o sx , I l e u t h m e r a , San N ic o las .  ar id A dak  Islamids.
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Plwz~zed .tlilesto,,es (( ‘o~P,p !edo~l 1)uies)

ie dat a  f r o m  t e s t s  01’ ~-k xs ma chu imie .
Prepare t e L h n i c a l  no te  on ~ k ’.~ svi m md generator  test  r e su l t s  f rom L a g u n a  Pe ak S am i

I co i . is  I s l and .

\ l i h e s t o i i c  c o m u m p l e t m o n m  dates f ’or time pn o n e c t  , i i c  r e t  to be u h e t e r n u m m n e d .
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Self.Sufti ciency
(‘atcg or y 6.2

NA V FA(’

Feasibility of Small ‘Scale Vertical-
Axis Wind Machines

() b/ eetim’e

‘l ime ob jec t ive  is to provide a mmal y t i ca l  a mmd t e s t ing  support to tIme v e r t i c a l - a x i s
de moim st rat  ion progra iii at N ~V ( .  (‘lii mia Lake .

lec/ inwal .~1 pp r oa elz

i o h h o x x i n m g  asvard of a contract  fo r  p roc sm ne n mcnmt  amid m n s t a l l a t i o m i  of s ’er t m ca l—a x is  svimid
mumac hu in e s  at a N a s y  s i te ,  data recor uh i nm g s\ s t c n r m x  w i l l  be u m m s t a l l e d .  I )ata wi l l  be u u m a h r i . e d
amid  a technical  m u mem u mor a n idu u n u  prepared 0m m time I — kw winmd t u r b i n e  de m on mst  r a t ion .

IT 1976/77 l’rogress

l ’Imree n i a c h m i n i e s  were insta l led at N W ( , (‘ i minia  L ake.  l Ime cont rac tor  is a djus tmm i g the
i u i a c h m i n m c s  bef ’or~ star t im i g  the f ’ield tests .

Pla,,,u’d iiIilesu nes ((‘ otnp letio~i I) a tes)

l) ecember I 975 A n a l y z e  r e su l t s  of l - k w  wind  turbines  to denion stra tc  bui ld ing  em i viron—
mm m cii tal  contro l at N W( ’ , (‘hi m a  Lake.

‘slav 979 . \ m m a I ~ ic da ta  f rom tI m e f i e l d  . l cn i i omis tn a t ioni  at N W (’ . (‘ h mi n a Lake.
J umic I 979 Prepare tec lmm mica l  mm menior an duni  on I -Lxx w ind  tu rb ine  den i omis t ra t ion .
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SL~~I -S iui I L  i c l ~~ \
I .im ~’r~ i x  ~ 2

\ \\  I

H an dbook for App lication of Wind Power
Generators at Naval Facili t ies

( Thj eciimm ’

H ue ob jec t  xc  mx to pr epar e . amid r ex sc .us r equ i red ,  a I m a m m d h o o k  f o r  a~lp h i c a t i 0 n m  oh
xx m u d  poxver g c m m c r a t o r s  t o \ , u ’. \ met  s t i es .

ie( ’hlIi( ’(Il l pp r oa~’/i

l i e ld  u la t a  c o h l e c t L ’ul mx l i i i  t Ime  I —k s x amid  5 —kx x t es t s  xx i l l  be anal ~ icd to o h l a i i i  t I m e
p c n t o r m u m a m m c c  p a r a n n m e t c r s  of ’ t I m e  w ind  ~‘cmie r a to r  u i m m m t  amid of ’ t I m e  p ower c o n m d i t n o m u m n m g
h m a i d x x , m r e r equ i red  t o n  p n ’ a L t n c a h  usc ol w i n d  p o x x c m .  ‘s h m a m u d h o o k  xx i l l  be sx m’ i t t c n  x h e s c r u h u m m g
t ime  c o m n i p u m t a t u o m m  ot d e s i gn  ‘ .u . u m n u c n e r s . s iu c l m .us p o x x er  e o e l l m L l e u m t . t ime  s p e c i f i c  pi xx .’r
o u m t p m m t . am i d  t I m e  cost of x s ’ u nnd e n i e n e \  ge n m c r a t m o m m  I o n  a xx mn md p o sx er  ~r s t e i n  .mt  a g n s c n u
Io~ , i t u o m u . l i n e  h m . u n n d h m n o k  xx n i h  he upda t e d  u s m ’e s u ml ts  heconnm c , mx , m i l a h l e  f r o m  f i e l d  d c m n m u m m s t m ’ a —
t i o n u s  m m  t I m e  ; u d s a n m c c d  am i d c l u e  I l L  r u n g  d c s c h o p u n m c m m f  ‘ r o g r a m i i s  oh I 0 Lxx gene r a to r s  amid
I Ut)- to I ,~ UU-Lxx xx i u id  p055 en sr s t e u l i s .

I i  / 9 7n 77 l’r i ~r ’ x ~

o m n m p u u t c r  r o u t i n e s  on a u m a l r  / m n g  t h i c  f i e l d  d a t a  s x e m c  d exc l op ’d I tL ’ L . I t i S L  d a t a  t r o m u m
t I m e  I meld  test s ire not  r e t  . i x , u m h a h l c .  mo n m m a m o r  ana l y se s  h i a s e  bee n do n u c  I lie program uses
s i n e  w m n m x l  x h . u t a  to  c o m m n p u u t c  po xx en t h u u r a t u o m m  c u r s  cx and c n n e m e r  p a t t e r n s . \ d a t a  Lmpe  f r o m im
I ’kss  m m m . k l u m m m c  d e i n i o u u s t i ~m t i o n m  .u t  \Vm ( ( t u n a  I .ukc .  ss us tc L c uxc d n c ~ c n m t I ~

I’la,,,,ed tli/ ex (o,, e,x U o,npI’iw~i J)a~~’s)

‘sL ur °~~ I ) cs c l op  e o m m n p u u t c i  m o u n t  i l i e s  or a n n a h r  h u g  d a t a  f o rum I L i d  d e m m m o m m s t r a t m o n m
SL ’ p t L ’ m m n h c r  I 0 T  \ m m a l x  he ib , mta  f n o n m i  I — . 5— . arud  I 0 — kms xx mel u~’ iuc n~i tom’ t e s t s  , i t  ~~

I . u g u m l , m  Peak.  a n m d  ( ‘ i l .  r L ’ sp c e t l v e lr
l u m m i e  I ’ ’  ( o n n m p n l c  r c s m n h t s  I n o n m m  t I r e  \ , m r u o u m s  f i e l d  ~I e n n r o r m s t r , u t m o i m s  and pm’ cp~uc h u , u , i ~hhook

or \ , u x r  a p p l i c a t i o n s  ol I —  to 5— k xs x x m i m d  g ene ra to r s
t u n i c  I ~~—t R c x n x e  ar id  u m p d a t e  t I m e  h m a n m d b o o k  to i n c lude t h e  I — L xx . 5 k xx amid l O—k xx xx im m d

g c m m c r a t o r  x h e n n m e r m m s t r a t i o r m s  r e su l t s  amid m mcxx d e s c h o p m u i c r m t s .
SL’ptL ’m nm h c r I~~S4 R e x i s e  amid  u m p e l a t c  l m a n m d h o o k  to mn uc lu md e I OU— to ~0 9—kw xx mmmcl  .c n m e r , u t o r

i e sn lt s .mnnd n cxx d c x c l o p n n m c m m t s  ( h r  c o n t r a c t ) .
S~’ p f e m u m h c r  I ~~~~~ R ev i se  amid u u p d . u t L  h a n u d h o m l k  to m u uc lu i le I , 500 — kx x xx m i d  g cm ic ’ m a t o n  I l~

L l i i t i , I L  t I .
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Sc’ It-S u m f ‘1 Ic be nmc
(‘aie gor~ (~.2

Site Selection for Installation and
Testing of 100- to 1,500-kw Wind Generato rs

Ohj eciim ’e

l i m e  object  i x ( ’ is to select a feasible site to ins ta l l  and test aim I R l )A—de v e lop ed 1 00—
to I , 500—k xx wimmul  generator based oim cost— e l ’t ’ect mx cnm c s s  ammd local wind c h m a r a c te rms t  ie s.

lec/inwal . 1  pp r oaeh

\ i r e l i n m m i n m a r ~ in mv est  igat ion wi l l  he c onmdum c teu l  to de te r m ine canmdida te  sites where tIme
app l ica t ion  u)f a I OU— to I .500—kxv capaci ty  I Ri) ,\  xx imid genera tor  xvi ll  be cost — e l’t ’c e t m v e .
N e x f  . i ong—te nm m m h i e l d  n m e a s u r e n m e n m t s  to de t e rm uui mie  t ime  xvmmmd c imarac ter i s t  u c s of t Ime  smt c  wi l l
be t a k e m m  amid a n ma lv i ed  h ’or proper sit immg of tIme 1 00—Lw s u m m i t  at one of t ime  cam i didate  sites.
If a si te  is se lected,  i n s t a h l a t i o i i  and tes t ing of a I 0O— kw wind  generator  i i i  t ime I V I~~79
N , ’sVl :1’s( ’ engineer ing cle ve lopnuut .’nt pr ogm ’ani wou ml d  r e sul t .

I ”Y / 9 7 6/ 7 7  P rogr e.ss

I m n p o r t a n t  dc xc  h o p n m e m m t s  m m  t ime I R h )~ xxi nm d t tm r bmn me generators xvere f’ollowed anmd

am ma l ~’,ecI fo r  t h eir app l i cab i l i t y  to N a v r  use . \ u  mm uv c st mgat monm is n.m u m d erxvay to u lcve lop
de ta i l ed  w i m m d load a m md ot l ien re la ted  paramet r ic  ch marac te n is t ics  of time 10 candidate sites.

l ime f inma l  se lc c t ion m of a site will  be based on t ime  i n m l o r m i m a t i o m i  g a u l  t h roug h personal
c o imtac t x  or v i s i t s  to each s i te .

‘s tec iun i  RI t ie fo r  I o n i g i t u c h i i i a I  corre la t ion of x x m u m d  da ta  x v m t l m  i t s  a p p h mca t ion i s  to s i t ing
of wi mi d  power p l a n t s  xvas developed , l ime m u m e t  h o d  us based om u corre la t ing the  l om ig— ter im m
h istorical  data  for a reg iomi x x i t  In m m m e a s u m r e u u m e n t s  at t i me s i te  in qumest  i ou f ’or a relat  u x e l
sh ort perio d of t im m ie.

Planned Milestoites ((‘oinp letion D ates)

September I 977 Follow time dev el o p m m m e m m t of t ime 1 00— to 1 .50 0—kw I R l)A wind
generators.

Sept em umh er  I 977 (‘o mmd u ct  a p re l iminary  invest i gat iomi to select candida te  si tes  Ion f i e l d
t e s t s  of time I 00-kw wimid generator.
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Self ~Sufficiency
Category 6.2

NAVFAC

Geothermal Utilization Technology for Remote Sites

Objective

This et ’fort is aimed at iden t i fy ing  ongoing Navy energy technology development
programs hiaving potem itial application to geothermal systenms. Also , eq uipment  being
developed wit l i im i  the geot h er m al ind smstry  and sumitable  t ’or use at remote Navy instaila-
t ion s sv i l h  be identif ied ami d tested at Nav y  locatiomis.

Technical Approach

N a v y  cmiergy prograuims wil l  lie surveyed to i d e m m t i f ’y t lu o se devices under  dev el opmiient
t h at could be e a s ihv ’adapted for use xvi thm geot h e nu mmal  power sources . Also . programs
um m der  F RDA amid imidi is t ry sponsorshmip x x i h i  be reviewed to ide u i t i f ’y devices t h at would be
part icular ly  umsefuil to tIme Navy .

FY 1976/ 77 &ogres.s ’

l) eve iopm ent  programs at (‘I L b m , u x e  heemm su rve y ed .  Ai r  com i di t iommers  fo r  use wi t im
solar emiergy amid b ot tomm i imi g  cycle R a m i k i n m e  power generators wil l  be adaptable in time
t’u u t um re :  h owever . h ardware is not now avai lable  fo r  e x pe n im i me u i t s  w i th  g e ot l ie rm rmal  hlui d s .

F R I )A h a s  um i der  d c v c l o p m u m e m m t  one device fo r  geo t h mer m mm al  po xxer  p roduct io um t h a t  h a s
imi mp or tance  for N a v y  app l i ca t iou i .  l I m e  device.  h elical Scre w L x p a n m d e r  beim ig developed by
thue  I l yd ro t im erm al  Power (‘om m m pa mm v,  uu sc s co u mmnier e ia l l y  avaiab l e parts , cami be bui l t  to
generate up to 5 \l xv per un i t , and ix ap p h i eu l  d i rec t l y  at t ime we hl i mead.  It  cami he
pa l l e t—moun ted  and svi ll  operate w i t h  a var ie ty  of ’ f l u id s . whic h n makes it very a t t r ac t ive
f ’or remote N a v y  app l ica t iomms .  ‘s 2.5 Mw umii t  is bej u ig assemm i bled amid slmould be ready at
about tIme sanme t ime t h at t Ime ( oso well  d r i l h im i g  operat ion is com ’npl eted ( l a t e  summer ) .
‘Flue (‘050 well , if successful , would provide aim ideal test  site fo r  t h is device.

Planned Mile.siones (( ‘omp lelion Dates)

September 1977 Survey e q u i p n i e n m t .
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Self ‘-S u f’f ic ie ncy
Category 6.2

NAVFAC

Navy Geothermal Site Assessmen t

Objective

All Navy sites will  be surveyed to determine ( I  ) wh ich sites have potential  f ’or
geot h menm ’na l resources amid ( 2 )  throug h geologic interpretat ion amid evaluation , the order in
whic h the sites should be explored.

Technical .4pproacli

‘Flue geothermal  po ten t ia l  of Nav y  bases throug hout  time world will  be judged on time
basis of t h eir proxim u i ty  to areas of high seisnnicit y and geologically recent volcanic
ac t iv i ty .  Those ins ta l l a t ions  h aving appropriate lau d resources and geothermal poten t ia l
wil l  then be evaluated throug h l i terature  search and amialysis and. mn sonic cases. field
ev aluatiomi . Results  will be used to rank the locations wi t h  respect to their  geoth ermal
p otemmtia l .  Th is wil l  provide time pr imicipal  inpu t  fo r  detailed geological /geoph ysical studies.

1”}’ 1976/77 Piogress

Nav y bases have been evalu ated wit h  respect to t h eir seismic act ivi ty and p rox imi ty
to recem mi vo fcan m i c ’ ac t i v i y. Tlme Un iversity of ’ Utah has been tasked w i t h  eva lu at im ig
immdiv iduah  s i tes  um nder  NW(’ direction . Among t h ose sites evah u mat e d  to date are ( um a mmm .
Naples .  Okin awa , amid tIme Gu l f  (‘oast ins ta l la t ions .

Planned Milestones (( ‘o~npletion I) ar es)

April I 977 Conmp lcte pre h im mm imiary  list of Navy sites.
September 1977 — Evaluate amid ra m’ m k Na vy geot h merm ’na l sites ,
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Self ~Sufficiency
(‘amegory 6.2

NA V F AC

Adak Geothermal Resource Development

Objecti ve

I h m i s  task wil l  assess time po ten t i a l  of t ime Adak geot imerm u a l  resou mrces to provm ile
e lec t r ica l  poxx er and space meat  inig for N a x ~ fac i l i t i e s  omi t h at i s land.

leelsineal .1 pproae/I

; e o i o g m e u l  ge’ p h m r s i c a l  f i e l d  s tumdie s  wi l l  be con duct eul  by tIme  (i S. Geo logical Survey
I. ‘S( i S)  to ob t a in  a pre h im um imiar y asses sn mc m mt of ’ t ime geot hernia l  poteni t ia l  . II ’ prom im ising.  a

si te xvi h l  be r ec o u m mnmm em iu hed  f o r  e x p l o r a t o r y  d r i l l i n g .  Aim ecom iomic u t m l u z a t i o m i  s tudy  w i l l  he
co um du c t c d  to c h e t e r n m m i n m e  t Ime mer i t  of c xp h o i t i n m g  t lie resource , should omie be avai lable ,  and
xx i l l  he funded  t u u m d e r  ( ‘ateg onr ’ 6 .5 .

/ 1 ’  1976/77 Progress

Phase I geoph ysical s tud ies  x xcr c  com m mpheted  uhumn in ig  t Ime su m n m m mm er of 1976 l ime
geoc lme n m i e a l  anma l ~ sis of su r f a c e  t I m e r u u u a l  waters  nex’ea lec h t hue poss ibi l i ty  of ’ f i umid  ten i pera —
tures  o 300 I or bet ten .  l Ime geop h ys i c a l  t e c h m m m i q u c s  emmm pl o v e d m i d  tided m m i a gmm c t  ic.
g r , m\ i t r  ,unsl s e l f— p o t e n t i a l  xu , I r x e r s as x x c l h  as a t u i h i o n i i a g n e t t i t e l h t i r i c  and te l h u u n ic  t raverses .
R c s u u h t  s xx crc p r o muui s i  mg amid ci n I l  r i g xx as re c om u m mended .

l ’h m as e I I  g c o p hu x  sj cal  xx ork xx , m s conduc ted  hr t ime  I. S( 5 dur ing  time sprim i g of 1Q7 7 .

~d~ht om i a l  e l ec t r ica l  pote n t i al x x o r k  r es u u l te c h  in select ion of a d n i h l m n m g site iii m i ort hi er i m
\ .h , mk l i m e  site s x v i t l u n  ~ mi les  of t Ime  \ a x r  h a e i h i t m c s  on Ac h , i k  amid ,  i t ’ su mcc ess f  i i i , could

~~~ mclx ’ h o t i m  e l e c t r i c a l  p o x x c r  amid  l i u m i c h s  t on  I m e a t m u i g .

I e o m l o u u m i c  x t u u d h i e s  m n d u c a t e d  t h at use of g e o t h i e r m u m a l  rc’s o umrc cs at A dak xv ou ld be x e r ~
at u r . mc t  x c  I scum ut  icro gr oxx t h i  r a t e  am i d iero I such cost e scah a t iomi .  t Ime  s y s t c i m m  xx i i i  pay f ’or
i t s e l f  m u less t h m a n i  S r e i n s

l ’lan,u ’d . Ililesio, ie.s ( ( ‘oinplelion I)aie.s)

Sep tember  I Q7~~~ ( o m m u p h c t c  Ph ase I gL ’ l l h o g m c a h  s tu d ies at ,‘\ dak.
J i mmie I t j 7 7  (‘ o m u m p l e t e  Ph ase II  g eol ogi ca l  s tud ies  at A x I a L .
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Sel f-Suff ’i e ie umc ’y
(‘ate go ry t~.2

N AVF A(’

Coso Geothermal Resource Development

Objective

l ’lmis task is aimmm e d at eva lua t ing  time results of ’ the  USGS amid ER I ) i~ geolog ical !
geop h ysical  s tudies at t ime N a v y ’s (‘oso l’hm er nm a l Site ,

ieeh,iwal .4pproaehi

l Ime dr i l l  core amid d a t a  f ’r o m m m t ime l RI)A-sponsoreul d r i l l ing  eft ’ort at (‘oso will  be
e \ a m n i i n m e d  by NW ( . (‘I mina  Lake . to determ ine t ime  res ouun c e ’s ch aracteristics and time
geot h me nmmm a l  po ten t i a l  imivolved at t ime site. Tu bs i u mf ’o rn m at io n  will  be correlated wi t h  USGS
surface  st t mdics  to provide fu r t lmer  insig h t s  in to  bot h the Coso resource ~uiuI t ime accuracy
m ) f  surface eva l  na t  iou met Imouls .

I T 1976/ 77 I ’rogress

TIme d r i l l  core t ’r o mm m t ime earl y c hr i h l imig  by B a t t e h l e / N o r t h m w e s t  Laboratorie s and data
taken during t ime d r i l l ing  e t f o r t  xvere obtained.  A to ta l  of 16 sh allow I I O U mete r )  h eat
hloxv h oles xvere dr i l l ed  by I3a t t e ihe  befor e c hr i hh in ig  t ime deep I mohe ,  Problems x x i t I m  t ime
l3 a t te lhe  d r i l l i n g  e f f o r t  resulted iii t e r n m i m i a t m o i i  of t Ime s lu m i m— Im ole  c ln i lh immg at  a dept h  oh ’ I .300
fee t .  I R l ) \ . usimig i t s  N cx  a d a  Operat ions O f f i c e .  p lans  to co mi t imiue  time dr i l l ing  wi th  a
fu l l—s ize  rig du r i n g  time f a l l  of 1977 . I ’ h mis task x x i I I  c o n t i n u e  mum su u ~’m p om’ t of I Imat e f ’t ’ort

l ’lanned .i ’lilesio,,es ((‘ oinp letion Dates)

l ) ccem umh er  I 977 (‘o n m i p h e t e  e v m l u m ~m t i o u m  of d r i l l i ng  d a t a .
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SeI n Sut 1k uermL r
( .neg () r r t 2

N A V I

Geothermal Le~~l/lnst itutiona l Study

Object ive

‘flit s study will  ( I )  i den t i fy  and explore t ime ins t i tu t ional , legal , and operat ional
interface considerations t h at exist in t im e explorat ion ,  development , a nd exploitat ion of
geot hm ern m a l resou mrces oum amid adjacent to N a v y  prop er ty ,  and ( 2 )  provide guidelines to t h e
Navy on time use amid mana g e i iment  of su u c h m resources,

Te(’hnical Approach

A nui n mber  of possible geot l m e rm mm a l  d eve l opmriemmt scenarios wil l  be gem m erated based on
ac tua l  experience at  (‘oso. Adak . and I.ua lua lei , amid oum projectiomis of possible fu ture
progr anm s. Th ese scenarios will he examined w i t h  respect to local , state , amid federa l
regula t ions  amid i n is t i tuut ionis .  P roh l em mm s ami d a ct iomi  opt ions wil l  be iden t i f ied  and reco m—
m m me m mded couurses of act ion tendere d . A  report x v i l h he wr i t t en  to aid time Navy  in
pa r t i cu l a r . amid 1)01) in geumer a l . iii developing geot h ermal resources om i t h eir hun u ds .

I T  1976/77 Progress

‘lime g c ot i me n mmma f  sc emmari o s b m a x c  hec’um developed . t h e  lega l i i t er a t uure search ed, t ime
i i i st i t i .m t u o n i s  iu i v o lxcc h in g e o t h m e r m m m a l  de v e l o p m m meum t  iu u v est igated w i t h  respect  to t h eir roles.
amid reco nm m mm eu ’u uled couurses oh act iomi develope d . l ime f ina l  report is being prepare d. lii
a c h d m t m o n m .  t Ime program h a s  provided specih ’ic au msx x ’ers to qumestio n s omi deve lopmiment  at t ime
\ uvr  ‘s ( oso r l u c r umm a l  . \rea at \W(’ . as xxc I l  as oim cheve l op u mient  of resources on .‘\dak and
L t m a l uale i.

l ’lanned ‘(‘lilestones ((‘omp letion I) at es)

h : e h rum um r y l~~7~ Ic hen i t  i t  r au id r ank  proh hems.
\1 u r eh m 1 ( ( 7 7 (‘onmd u mct  legal sc u r ch m
M a r  I 977 l de m mt  if ’y amid catalog in i s t i t u t i on i s .
Se p temm m her  1977 Prepare f i u m a h  m’ep ort .
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Sell ‘Su it )  i cieuie r
(‘ :mieg ~. i n r  (L~~

Geothermal Impact on Navy Missions

Object im’e

‘[‘h is task is aimmie d at i d e u m t i f y i n g  and doc u m m e nt ing  t l ue  potent ial impact  of geo—
t l m e rm i ma l  explora t ion . dev e l opnm eu ’u t . amid u t i h i z a t i o m i  oui t Ime basic u mmiss io n s  of N a y  sh ore
fac i l i t i e s .

J t ( ’hIlSi( ’iJl -I pp roa chi

Basic N a x  r n m m i s s i o n m s  xv ih l  be i d e m m t i f ’ied a u md g eo sh me num mal  c’’s p lom’ a t i o u m . clc ve l o p m mm e u i t . amid
u m t i h i z a t ioum opera t i onms c lm :mrac t er i i ed.  ‘l ’lmese data xvi ll  subsequen t l y  he umse d to de te n mi i m ne
t Ime e f fec t  of ’ g e o t h e r m al operat ions  on basic N a y  n i missiomis.

I”Y / ‘176/ 77 P rogr ess

rI me h , i sue  i i i  i s s i om i s  h ave be en u u l e um t  i f ’i cu l and geot im er i im al  opera t i on s  characterized

Planned tlilesiones (( ‘o,np letioi: I) at es)

J . u u u i i . m r r  1 ~ ‘~ ( l i . m r ~u~ t e n / c  geo t h mernmah  e x p l o r a t m o n . c he vc l opnm e nmt  . anmd operat ions f ’or
poxxer and h eat.

‘s t ar ch’  I 9” ”  I den u t  i ft i nu mp a c t  of gc’o t l i e r iu ua l  ae t i x ’u t ies  oni t y p i c a l  opera tuom i s  at Na x  bases.
Sept eun her l~ 77 I )ocum menu t st mm dv resu i l ts .
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Sehf - Suf ’t ici eum cy
(‘a me ~,’ory 62

N AV F AC

Geothermal Corrosion Studies

()hje et im ’e

l I m e  ohjectix’e us t o exp lo re  tIme causes a u m u h mm a ture  of corrosion of con i struc t iomi
mm ia t e r i a l s  res u u l t  immg f r o u u m  cou i tact  w i t h  geothmerm al f luids .

ieeh:ni ’ul Ipp r oaeh

( o u r o s i o n m  , u u r a r  s con s i s t  inmg of xx Imoh e am i d I ma l f ’-s ect ioume d pipes of x ’ario ums cou is t r umctio n
n i m a t e n i a l s  xx i l l  he expose d to a n iu u mib c r  of geo t h i e nu mi a l  f ’Iu id s . l ime f i r s t  t e s t s  x x i I I  be run
uu xi mm g ie~u r - s u u r I . m e e  amid s u r f a c e  geo t h mer nu a l  f lu ids  at t ime (‘oso l ’hi er u mmah ‘\ ic a .  Later  tests
xx ill he uum ,u Ie usiuig fluids from t ime  dcc l) x x c h l  at ( o suu and l romim xxc hls  at specific N a x  v
loc ,ut o nu s  s i ~ h i .u s A x I a L  m i d  L u u a l m , u ah cu  . ‘st I c r  exposure to t h ese f lu ids . m m iater iah s  wi l l  be
n i i e t , u h l u u r g m e a i l r  x’ x : u u m m i n m c c l  amid c or rosmo u i  u m m e c h m a n u s u u m s  c he t e r mn u u ie i h .

J )  / 97~’j 77 Progress

I hue  i~~ i t  m, ul t h ree d x i i  O s i o m i  , u r r . m r  s l i a se  bc’x’n exposed Ix ) t ime nie a n—s u mrt ’ace f lu ids  at
for i x  nu mommt his . I l iese f l u u i d s  inmc l u c h c ’ d s t e . m m u i  x v a t er  n i m u x t u r e s  f r o u m i  t ime  h )ex ul ’s Kitc hm em i

, i cid  s u u h ( a t c ’ c’ m i s i r ( u m u m n i c ’n n t .  sk’~u r i i  o h t  fh ic’  ( 050 Resor t rc s& ’nuouu  and fluids pumped f ’u’om
t h m e  37~ — t o o t  d e p t h  at  t ime  ( oso Rc’s~~i t  ‘s’s t I m  t I m e  . m s s i s l , m u l c e  of t i m e  \ a x a l  Postgraduate

~s . h ux xxx l ~ \ l’S . \ l o m m t c u c y . mater ia l s  h i a x  e b e e um a m m m h y , ”cd amid  a rep ont on f i n d i n g s  wi l l  be
pu b l i s h ed  shortly. \ rrmr s r e—equmi p pe c h  x x i t h m  n n m a t e r m a h s  r c con m n m emm ule d  by N PS wil l  soon be
put  on — h u e  A~h~h i t i m i n i . u l  , m u r , u r  s .ini ’ p L u m n i c c i  f o r  t i m e  ( o sxx cheep mole and b r  t ime x’\piou ’abo r y
xx ~,‘ h I t l i d’ ch illed ut \ 1.uL

Plwiiied .t fj / eslone , s  ( ( ‘omplt ’lioii l)aa’t’.s /

J a u m i i . m r  I n ’T ( ‘ o u u m p h c t c  c h m c n n m i c a l  amid  m m u c t a h l u u r g m e a l  s t u d i e s  x x i  s a u mup l cs  ~ciru’o de ci last f i s c a l
L’.m r to d e t e r u u u i n i c  c o r ro s io n  ~ r o ~~ ’ s\~’ s p ro c hu c ’t x . and rates .

I one ~~~~~“ Place ne ss , u r r u r s o m i — I m n i c  .mt ( oso I h u c r u m m ~u l \ i  ca

0 ( I



Sell Sum ) t~~u c i i ~~( , u ( c ’ x~x ’ i r

Preliminary Anal ysis of Combined
Solid and Liquid Waste Processes

Objective

l I m e  oh iec ’I 5 ~
‘ is to pno x ide pu ’c l i u m m i m m a n y  data  anm c h a u m a l y s m s  mme e c ssan f o r  desug u m anid

d c x e l o p m u m e n i t  of a p r o t o t y  PC h i q u u i c l  and or solid xx asIc  rccr c l u ng  sr s ten i  ton  app l ica t i omi  at
r ba ses

ie~’h,,iea/ . lppr oa cli

(‘ o u n h u m m e c h  l i qu id  and solid xx a s t e  proces ses ca mm n i L e  , m s m g n i u l  m e a n t  c o m u t n m h u u t i o u m  to
t I m e  c’n l e r g r  se l f—s u i t  I i e i c i i x , r of nennu ote forces m id bases and s u c h  c l o s e d - e r  eI L ’ proce~~~’s

xvutulc h he app l i cab l e  xx i i c ’R’ a i r  p o l l u t i o n  conm tu ’o l  I on  c o n m x c n t u o u i a l  n u m c u u m e m a t n o m m  u s p r o l m u b u —

t ix  e. \ t c c h u u m o l u g r  ~u i i x  er i m i d i ej l e s  t h a t  xx e l — a i r  o ’u c l a t  iou arid , u m m a c n o h u e  d igest ion pr o—

~~~~~~~ or a e x u m i i h i i i , u i  iou of t i m e  txx o . are good c a u m d u d a t e s  to proxu ck ’  a niet direct  e n e u g ~
o u t p u t  ir on i  a low—capac i ty  sr s t e i n .  \ detailed an m a l rs us of t I m e  nm e t  eu mer g r  me ~ o x e i
po te nti a l of s l u r r y  ‘io~ essx ’ s x x u u u l ) ar d ’d xvm thm t h a t  of chn ~ I h u n m mu mm g or chec o mui p o s i t m o u m
processe s am i d t im e  i u m h m e r c ’ru t nL ’x l u u i n c u n c m m t  f o r  c h e x x . u t e u ’ i n m g  ari d on c’ x . i I ’ x u . u t m o n i  mu m thuc hatter

‘s i l l  he l x ,ised on l r  p i c . u i  \.ux~ hqunch and solid waste c o u m i p o s i t i d ) i i s .  l i e  I R I ) , \ ( ) i  I ice ot

t i m e  \ s s u s l . t i i t  \~i m m i m n i i s t r a t O r  fo r  ( o u i s e r x  u t i x u i l  ( \(  I u s b u u m m d u n g  a 5 ( 1— to 1( 1 0— t orn—p e n— c l ay
a n a e r o b i c  du c e s t  iou p l a n t  I m i s  pr ui ( ‘ ‘ x l  — c x x i l c e p t  planiu I o n  sexx axi e s lu d ge and l i ~ l i t  —t r .m etmon

u u m u u m n c ’ ipa l  xx, mst c . t o g e t h e r  x x m l h u  o t l i e n  I R I )  ‘ s—sponsored  R & I )  oni ut ic ’ti’iauie generation amid

l ’ i o e o i i x c ’ F s i o u i ,  sho u m l d  pros  ide va lu ~u h L  data. i . R f ) .\ ’s p nuu mm an r intere st is to se,ule up t o

n i u u i i c i p a l  am i d  lar ge m n uctu u s t n i .ul applicati ons u m u o s t  \j x  ap p l i c a t i o n s  x s oum lc l  require se ul ui g

d o x sn m f r o n i m  t h i c ’ s i / c ’ of I R l ) .\ s p r x x x x t  ‘0 1 — c o n c e p t  d i g e s t e r .

J. }’ J 97() 77 I’rou.’r(’s,x

I n m l ’o r u m u a t i o m m  oui xx c t - a i r  x i  \ ucla  t iOu amid mnaenohic dI ges t ion  pr ocesses xvas acquire d
f ro m t iMI ’RO . l u ~ a m u c h  I R I ) : ’s .  r e s t x c c l i u c b r  , l In e l c c b u u i o l x x e s  s m m r m x ’ x u n x j i e j t c s  t h a t
xx~’t- ,umn ox icl.i t x x i i , anae rob ic  d iges t ion . OF 1 e o n m h u n m a t i u n  of I i c ’ t xx cu a m e  good ca n d id ates
to provide ,u u m e t , d ireet-e ui er gr o u mtp u mt f nomum a h x ’\S ‘c , i p u c i i r  sr s t e i n ,  l ) a t a  were x x h t a i u m e c h  c x i i

a g . i s o h in i c  p r o c e s s  t h a t  i u i . m ~ use sc ’x x . u pe  s ludge  x x i  p roper  solids eo imeentratm on. \t ,m um u ui. ue-

tuner s x x i  che xx ~~t c ’ run i g f i l t e r s  xx c ’re also e iuu m t ac tc ’xl

‘s tec h n ical n u m c ’m m u orand uumu oni th ~’ t eel unoh x xe r su n  s e r  xx is xx rittc n.

( I L  u s i u i s x ’ st m g a t i i m g  loxx I c ,  i i i x x h o g y  loxx c a p i t a l  coumc cpt s for retrofitting \ .ux r

xx , m s t c - t r e , m h n m m c ’ nm t  p l a n t s  to pr ocl uc c’ m e t h a n e I )mta . u i e  being ohtam n iec h omi N.ux r xvaste-

t r e a t  m er i t  pl u m b s  m i nd  on c’u n t ’rgv— r c ’c’ou c n y  l x i o c x ’ss ’ s u n u x o i x m n i g  s l m i d ,ees or slu rries . \ x h , l i l i o n a l
xl , i I , u  xxe r c ,u ssx ’ n r m b ’ l e x I  on t h i ~’ po t c ’ n m t m . u l  h r  m i s i n x n  mum . i i m , m c ’ r x i h i c  d iges t ioum proe c’ss t h m ~it
p rx ux h ucc ’ s sr imthe l n c ’ e a s o i i u i L ’ ,

B- 242



, , ~~~~ - . ~~~~~~~~~~~ ..  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ,_ _.

P r eIm m m min a ry  eco u mo u mmic analysis  f ’or N a x y - s i z c ’ ( sc’ r s u u m g  10 .000 to 15 .000 people I
xx c’t - a i r  oxidat ion or anaerobic digestion p lan ts  ium dic a te s  imi g h m l y i u u mpro b ab le  1 i a y x x t  f I I x i ’ x -
ever , ZIMPRO us work ing  on mr mu l t i - fue l ed wet-air  o s ida t io um plan ts using coal as well as
Iic 1uid and solid xvast c’s.

Planned Milestones (completion Dates)

“ sprih 1 ) 77 l . va lua te  N ay ~ pl a mits  for re t rof i t  to mm i et h ma u me l ) ro d i uuc t io u i .
Sep teniber I 977 Moumitor work by oth ers amid prepare a technical  n u me mor a midu uuu i  on Pu’

I 977 xxo rk
\1 ,ur x ) 7 5  Performim commip ar ’a tuve  a u i a h v s i s  of t h eoret ical  and practical  ener gY recover y

c I t  u e u e n e m e s  of md l u u m d s l u r r y  pr oec’sses amid pr occ’ssc’s u u m y o i v m n l m !  dcxx .ut c ’n m um g or drr inm g.
Scpte nmher 97,~ ‘ s u m a i r  zi,’ costs of a l t e r n a t i v e  S y s t e u u i s  I hv con t r a c t ) .

1 1 2 4 5
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Selt .Sul I u e i e i i e r
Category ft 2

NAV I A(

Small-Scale Dens ified RDF Process Equipment

Ohjeel im’e

l ime objcx , I i x  e is to det e rmmmi u me t ime p aram u meters  d esirable ii i  clen sif ’med R I ) h  f o r  d irect
t h mermi ’u ah cmau i v ers i ou m to e n m e r g r  iii snia l l  packa ged u uu mmts .

Tee/,,, i~’a/ ..tppr oa ( ’/r

Pa st xx c irk m m  refuse d emisi f ’icatioui at (‘ I L h a s  dea l t  p r imar i ly  x x i t h i  t c ’ a s m b u l u t ~ amid

‘~roed’ss iu m g tec i m u i i q uues  or s t a h i l i t r  , t r a u m s p o r t u b u h i l r  . am id d i sposab i l i ty  . immc l ud i nu g t hic ’

opt iou d)f d irect occa um disposa l.

I i )c ’rg\ pn ogn .u i i i  c t ho r t  xx i l l  in s olve h m a u i d h u u i g  and c o m m m p a r a t  uv c’ h u rn u mig  tests  of various
de nsi f n e c l  R l ) l : s. as x x c h l  as c) f o t h er t o r u m m s  of pr ocessed amid unprocessed R 1) 1 . to
de te n i m i i u i c  t ime pa rau n e lc ’ s clesir ahk iii a cle ums u f ’mecl R l ) h  f o r  u m ia mmy t acka gc’ch i ne u mmera to r s .
Rc’ p r x x e e s s u u i g  cl enmsif ’ie c h R l ) i ’  for uus e mum co m m hun uc ’ci hmd l u ud b  an d solid waste procc’ssc’s m a  he
ins  est ig: i l e cl .  R~p euich i u i g  0 mm wimic i m co u imb mm me cl  proecssc’s are cl e t c rurum mi e u l  nmost sui table  f o r
N. m x r u se .  Ot h er sou urccs of fuuni ch ing  s’ li as I R I ) ~\ ( \(  I xx hi he i n vest igated to hi a s temi
co um mp l e t ion  of t h i s  p ro cl uuct  . dir i t s  po td ’ u m t i a l  t r a u ms i l i on  to (‘at c’gonr (x ,5 6,4 t ’u un ch imi g .

11 / 9 7 6/ 7 7  Progress

l Ime t1 S , ‘ snu mm y ( i x  ii I mg in m ee n i ng  R cs ouunc c’ L iuh ora to r  was g i x e n  a xx ork r c qui c’st to
in ms’esti gat e soumrc cs of R l) l s am i d p i ob i e m mms a s sm ) e i a l c ’ cI xx m t i u  smal l—sca l e  combu st ion of Rl ) F
for direct tl’ernual commx ers io u m.  I l ar clware re q u ui remime u i ts  ami d poss iblc ’ sources of R I ) l s f ’or
s i m m a l l — s e a h e  c nu m mhu u s t  ion tes t s  m i  a package d  inc ine ra tor wc’rc’ iu leu it ifi c cl “s tc’st pl au m u s be m um g

ch eve lopeu l

P1an~ied mhj l ( ’,xl (,,:e, c ((o, np let to,: I) aI es)

\1 ,u r  1 977 l ) e x c ’hop tes t  p L u m  t ’nr  b uur r u mng  c’ x p c r m m m m e u m t s  w i t h  s a n o u m ’ . R 1) 1
J u m l y I 1)7~ Proc ture sum p po r t  e q u u ipmmmenmt  amid condu m ct  coumi  pa n a t i v e  h u r u m u n ’mg t c’sts x x u t h m

various re t  use I umc ls .
September 1979 I )c’ x e h u i p  p r o t o t y p e  chesu g mi cr i teria fo r  opera t ionial  scale test mg of d en i sm-

fied i R l ) I  proce s sm um g
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Sc i t  ‘Sut l i t ,  mx’ m mc
(‘ m u c ’c x[ \ (i .2

N \ V h A(

Conversion of Solid Waste to Gasoline

() hjeeiii ’e

fhe objec t ive  us t x x  d e x e l o p  a n d  c l e u mmonmstra tc  t Ime t c ehmu m oh og ~ n eede d to rx l x d u u c L
p c t r o l e t u u m m — h i k e  pm ’ochuuc l s  I p u ’ m n m c m p a l l ~ I m i g h m octane ga sol ine )  f r o m  t h ic  o r ga mmuc t r a . t u o m x ) t

t ra sh an d to q u a n t i f y  t Ime  gaso h im i c  r m c ’hc h am i d  c’mm cr gr cf ’f i c i c ’uic\

lee/ tineal lpproa~’/:

Flit ,’ i m met h ioch  lx x he clc’nmiomi st rated ~uumd d l u m al mtu f led xx i l l  uu sd ’ a t h ree—step PrOcc’ss ( I f
p y n o  h r sis to pr ou lui cc’ ole ins . I 2 )  p u m n i  h i c a  I ion of p y n  x ) h ’ x sis g~usc ’s to cone en t ra td ’ o l e t u n i s . a n d
I 3 I p o h v m i m cr i z ~u t m o n  of o l c f i u l \  mdx g aso l ine  Raxx mmmu uu i ic ipa l  soli d xx asIc ’ will  he sep arated
mm ito o r x n a u i m ~ ,unch i m m o r g . m i i u x  p u o c e s s  x tnc ’,m iui s umsnig td ’ c h m n m q u m e s  ix ) 55 muu fu l l—scale  develop—

u m m e n u t ,  ‘I ’ Im e on e i u i u u c  f ’rac l iomi xvih l  he p~ r o ly / cd  to f o r m  g a sco u l s  m r drocarboums sui table  fo r
pu i r i f  c a t  iou m u ch po l r  uuicn i z~ t ion to high o e t a m i c  gasol m m mc ,  h I r -pr i  5 n e t  gases and ch ar x x u l t
be in se ct  to  s u p p h r  t I m e process energy

J.’} / 97(~ 77 I ’r ou,’re ~s

\s x m l \ 1 . u r e h m  l~~77 , sc’ l e e t i x e  pyn ’o lys i s  ol or g .m u mic x v , u s t c ’ to old mi s h i~ud bc cn m sm u eec ’ss-
f ’uuhi ~ d e m m u o m i s t r , t c ’ c ’ I h is  p y r o h y s u s  h is r i ’’ lc lecl a 25 pc’rc c mit hr x x c’mg h m t  cOn x d ’ r s i x x u i  0mm a

clrr . , ms i i - i r c ’c’ I ’ . i s is ~0 P d’r cc ’ui t c i i c ’ i ~~~ coumx crsu onm 1 .  l’ uure c t h m v h e u m e  ( t I m e  h)redOuuii niaui l x h e i  i n n  I
hm as  hc’c’ui reacte d I p o i y n m m e r i z c c l  1 to b r i m  a sr n m t h m c ’ t i c ’ c r u m c h e  o i l  co n t a i n i m i g  9 1) pe r c e n t
g. m sx h ium e  h u u v i u m g  a uioum l eac l c ’ch n io tor  oc tane  ot ~0. Prel i mm mm ui a r  e co mi ou n ie e v a l u i at u on s  h a s  c’
ind ica te d  t h at . uusi u mg nmi h it a rr c’eoniou ui ue rationm al c’. a I ( J O — t o m m — p c r — x h a ~ p lant  woum lc i he
c’ c o mm onmi x ’iihl v a t t r a c t i v e  i t  g as ol m ui e prices .m h o x  c’ ~x 0 4 2  per gal lon ‘ sc ich i t  i x x i i j h  he uich m—s cahd ’

~roc’c’ ss dcxc ’ h o p m u m d ’ u m t  s x u x r L  is in im uxi rc ss  h u i t  no ~u g i i  i i  i c . I u m t  t c c h m u m m c a l  p rohleumm ’~ ;mre
a n uticm p atd ’uI .

PIa~uted tliIexi 011( 5 (( on,p leiioii I)ate,s’)

I \ I 97~” I st,u l mh ms hi Sc . m h c ’— u u p  p .ur ~u ni i c ’t c ’ s  ami d t o h l ox x  t h mrou mgh m sx , . u le — m. m p.
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S~’ i I Su I t i ~. x i i , , ’,

I, .x t e g x i 5
N ‘s V I

Site Characteristics

o h

l Ime o h p c ’c I  u x c ’ is  to ,issc ’ u u u i x k ’  d’ u id ’ r g v —u x,’ l a t c’ dh e m m x m n o m u m i c ’ u m t a h l y  d e m i s e d  d a t a  f o r  N a x  r
base s tor  u usc ’ hr research ers and p l au m u i c ’ns mum timc ’ enmcng r area.

it’(’/l?I!( ’Ul I pp roa eh

I i x  i i x l l u u i i c ’ i u t i i l  amid  c’ s x x u u u c c ’ d~u t . ~ ~m x a u h a h f d ’ m o m  soumr d ’d’s s u uc l m as t ime I n i s ’ i ro u mmumeni t a l
I ) . iba  Sc’rvuc ’e of thud ’ \ , u m u x n m a h  I ) ,. c’ . u n u u e  and \ I m m m o s p i u e n i c  A c h m m u i n i s t r a t i o n  f NO .’s \ I am i d
t S( S xx ill he a r u a h r zccl a m i d  s u u p p l c m m m e n m t e d h  hr u m m e a s t u r e n i u c u m l s  t a L c u m  at N as  r s i t e s  wh ere
da ta  I m , m x c ’ riot bec’ m i t a k c ’ nm p r c s u o u u s l ~ . I mere u s aui ahsencc ’ of solar  ( i m m s o h a l i o u u  I da ta  at
u m u i n m m c ’r o u m s \ . is r I) , sc ’ s amid .i hmust x x n x x9 p y u’a n io um mc ’tx ’r c’ ah i b ra t iom i  proble imus  e x i s t s  t h u a t
r c q u u m u c ’s c , u c t u u l  , m i i , i i r  sis of e x i s t i n g  d l a ta  au id c o l l ec tuo u m of mmdxx  chat ~u . Summce  w ind  speed is

mit c a l l s  dc ’pd ’ m u dlc ’nmt  t r i m tc ’rra m n, .i g r e at  deal of on—si te  mumc ’a sureu i m eumt  of xvimmd da ta  wi l l  be
re~h u u m u c d h  ox ,c ’r .uum ~h ah o sc ’ h x i c , h xx c ’ , i t h u c ’r s t~m t i o u i  u ’ccords . ‘s’s a s i c ’ i m m a t e r i a l  propem’ties an t i
P i~ ’x t l , ,  t ‘ mm I u ,s hi , x x ’ r i ot  hec ’ mm . i x , i h , u h x h c ’ k i n  N ix  r b ,msc ’ s mm c’ m m o u u g h m  dc’ta i l  to e s a i u u a t e  t i m e
Im x u n c ’ t u t s  xl ‘~i i I u x h  or h mquii xl x x , u s t c  ,,‘ i m c u g r  c x x u u x c ’ r s r x u u .  S x m h m t , h  xx , I s I c ’ d a t a  acu l umis i l io u m xvi l l  be

i t  Ii  t i c ’ N \ \ ‘h  \ (  solid xx , m s t c ’ t,’u m c r g y  R h )  I I pu’ograuui I iF ’ 5 7 — 5 7 1  _ x i n Q
I ,,‘, n i t , m~u m ,~h J u t . a m , ’ hx ’ m n m c  c x i l h t , ’ c t t ,’ cl as par t  oh ’ t Ime a c t i s i t i e s  in tIme ‘‘N axv Geotiieriiial
Si I ~ ~~~‘~~ss ’i c u i t

/ / i ‘ t 77  / x  
~~,

\ ) u 9 t ,’ f lm ma l t s  umsc ’t  uuh  rd’ I a t i x u m m s h u m p  bet s c’e ’r l u c ’ a t m u m g  annu l  coo l unug xhe g rx ’ c’—xh ~uvs  amid
t , I m u m u a t e  x x , s  dc l  i m u u m m m c ’cl I ) c c am iuc  or u m m a r m t i m u m e  c h n n u a t c ’s h ave sign t i e , u u t h r  l ower  hue ~m t m m i g
, mn m x f x h u e  dx ’e r c’c’ ’x la s s. lii t h uc ’se c’ h m i i . u t ’ s , , m u u m b m e u m t  a i r  t c m i m p e r a t u r e s  are u het c rm um im i ed

c’~ ,,h~isi~ I ’ , OS ‘ h u e  u n c . i i b ’ r  m u s u r m x x u t u i c h u n g  x x c c ’,m i m u c  xv ,m t c ’r uum ;is s l’hic’sc ’ c oum d h i t i o u i s
p n e s ,uml i t  i s l , i u nx l  a m i t h  xx m m dxx  arch s i x i e  c o , m s t , i h  Ioc~i f m o u i s . h i m l a m m c l  ~u mmch Ic’cxvarc l c o u i l i n c r i t a h
t c ’ u l m p c ’ r i t c ’ hx m c , u u u o m n s  t c ’nc h t i m  h iase h o t l m  h u m g i m c ’r lu c ’a t iu ig  ami d x’d ’ohm iug dl c ’gr c ’c’—c har  s. W i t h  t hus
rc ’ la t  monus h u  u p mu ~hu~x u uI d bd’ po ssible m x c’s t u  m m m a t c ’ n u i s s m i u g  cool i n g ch c ’g rc’ c —ch , mrs . gmx’ cum I o e a t ion i
.i m m c l  hm i ’at m m m c  x h e g m c ’c’ d , u r  dat ,  I hmc ’ r e l a t m o m i s h m i p  o u g h t  , i l sxm he u se dh l x m r  e l a s s i t y m m i g  l o e a t iom is
fo r  d’ni ~~r s ’l. hc ’ n u m . u mx h is a f u m m i c t m o n  x m l  e h i u m m i r t e  am id x m r  l a t i t u d i c .

l i t ,’ S x x l , m r  I lx ’ a t u m m g  amid  ( ‘xx d ui i g l)c’t uu i xi u s trat i onm ‘set su nx c ’r dif t ’a u m m i l v  h n o u m s i n g  w~m s
x i  ~i mx i~’ xl ( m o ur n  I ”  t i m  I 2 1  I i  n i m i l s  I i x m u m s i n g  u m u n t s .

‘ s u m  d ’ n u e n gs c m m g m u m c ’ c r u u m g  x h . u t , u  ha n k  us hc ’ i u i i n  p l a m i m m e c h .  l Ime i u u m u m m e c h i a t c  mm ccxl is f ’or rea d s’
,m c c x ’ ss h r ( ‘I I t m  l Ime .msim ih ~ibIe dau ,m omi s i t , ,  eh m ~m r a c ’tc ’nu s b m c s ,

md ’ I umc ’ngr I ) . i t a  ‘sbohi le I ,m h x i r~mtx m rr I I I )M L ) h a s  beemi ac qum i rd’d. c’h m e ck x ’dl out , am id
p~ir tm ~m hhr c’i~tump p c c l. I’l aums I x i r  n m o c l m f v i n m g  t Ime I l ) M L  to iu ich um de  u n m s t r u m m u i e n l a t u o n m  f o r  t h is
p i x r i c c t  b ase  hc’c’ m m m m u a c l c ,
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‘sum oper~m t iomm ah I c ’ st oh ’ t ime xv e ;u ther  u m mc ’ ast m rc \ h x x , lc ’l ,20— ( ‘ I l l )  t o w er  ~umi cI t r a i le r  h a s
beemu uuiac lx’, It u s 1m 0 ~~ i Ole ’ I or ouic ’ um i a u m to go t lmnouu gh m time corumplet e erecti omi ammc l retractiom i
cr ci , ,’ of t Ime solar arid uiu e tc ’ i x r x m l o g i e a l  i n s t r u u u m i e n m t  h e a r i n g  t x m w c ’r m m  o n i l r  s ix m n n m u u t c ’s. 1 lie

nc ’ec ’ s ,s ,mrr g u y s% ind ’ xl n u n m g u u m g  was mmot iu i chu u ded imi t h u s  t e’st.

‘s t r i p  t i m  ( e nml c ’rs i l Ic  I3ea c’hi . (‘a h i f ’orn ’u i a , by w ar  cxf Palo \lto auid l rciusuur c Island xxix
;icle by tIme I I  )\I 1 as a s i m m i u u l t ; u m i c ’ous s l makc ’cl oxx uu cruise , c h i d e  L x ) i m u n m s t r u u m n e m i t a t i o u m  to he

ch t ,’Iuv c rc’ct . ~u mrx c ’v of t h e hu rst test sutc ’ . aumc l sale puck— u p u m i ’ sc m h a r au iu h ummeteoro loguc a l
m m i s t r u u i u m e u m t a t i o n  t h a t  h a d  bee n instal led at (‘ eumter s ’ i l l e  13c’a c hm on i an ot h er project amid t h a t
i n m o  hx ’ h x u r g s  to th i s  pu ’t ) J c ’c’t

)p~’rat mo m i;u l tc’ ’,t s of the sol ar  am i d ium dte o r oi o gi c ;u l  e d h u u m p u m i e n t  were i e r to rm im ed  a t
( e m t e i ’s mil e B e a c h .  Port I luu cneumm x ’. aum cl Sam N j e x m h a s  I s land.  (‘a h i f ’orui ia .

(‘ahubnat ions aumd reca tuhnat b ums of t Ime  R h o  Signuma p h uo tovo l t a i c  p y r am uo u i i e t e r s  were
m u ua x hc ’ by th ic ’ nm a niit . ic l  uur er.

I lie pr xmj c’x’t i i m x c s t  i ga t o r s  rcpresc’nteul the N ax r I mmergr Programim at ii x v o r k m u i g  r m meet ing
on S x x h , i R ad i a t i o n  \ Ieas i ~i , ,’ m m i e u i t s  . m t ‘xl i  R ‘s I ) ( O\l I t .  Be lvoi r .  \ i r g n u ;u . 2 2  amid _~ N iar e li

977  ‘xl I RA l)( OM is I hue  hcaci laborator y for 1)01) solar I phi otos ol tame I proic’cts .

\ ccli cum c ’ngy pi x x eu r , i  m m is bei n g chc ’ v c ’hope d i n h o m i g — t e r m u m  coorc h iu ’i a tuon  x vmt hm I Rh  )“s an d
N I I \ \ Soha u  anmd n i e l c ’ x i  o l o g ic . uh  imis t  r u u m n i c u i t a t i o m i  m ic c ’c’ ssary f o r  l Ime  35 te n t a t i ve  1) 01 )—
sx ic h c s i t c ’S xvi l l  be d c t c r m u i i u u e c b .  F rot u m t h eir project cxpe n id ’mmce.  (‘I L p rx mpo sc’ul arm i u i s t r u u —
m m i e n t ; u t i o n  Sr s t e r n  t h at cou n h d  s;uvc ’ ;mt l e .u s t  h a l f ’ of ’ t h u c  orig i m m a l  e s t i n n a t c ’d cO ’l I o n  ti l t,’ 1)01)
si tc  u u m e a s u u  i x  n i c ’n t  s

l)cc ’up hix ’r i ng ot s i x .  u u m m u c ’—t r a ek . burgh  c lx ’ z u s l ( r  . e’om uupu u t i’r cl i t a  tapes o h f a m m u d ’d f ’r om n u t h i d ’

N . u x ~ c i c t a c h i m u i e m m t  at t Ime  N a t i o n al ( ‘ h i m m i a t i c  ( e m m t e r  at ‘ s s l u e v u l l e .  N x x r t i i  ( ‘ a r o h m u m a ,  is

c x ) m i m f l m e m i c c’dI . l h u e sc tapc ’s c x m n m t ; m i n  c h e t a m l c ’d I ( ’ m ( I  m i t c n i a t i O n m ~i l Geoph y si cal  ‘m e a r )  m u mc ’te or x m —
l ogical da ta  f o r  I x I l  k ey  N a x ~ s i l c ’s ami d  is con s i d e r e d  to be good d a t a  for basic long—t e r m
app ra  us ; Is ,

‘ l Ime uus u a l  da ta  c’ommmpi l a tuou ’u  ; m s su s t au mcc ’ sx ’ :us provide d to I Im c (1 L energy stal’f.

I ’lan,,ed %li!esio i,es ((‘ i,,p letio~i I) at es)

( ‘om i t  in u u in g  A c . h u u i r c ’. am mal  ic . an d rx’c luice solar , wind . ar id cit h e r  c’u m c ’r g s - u e l ; u t e x h  u mmetcono—
I xm gucal xl ;il; Report ;muinua hhy.

(omit imiu ui m i g ‘seq uui re arid ~m n u a l y  A’ xs as t e m u m a t e r i a l  p r od umct io mm a m i d  pro p erty d a ta .  Report
mm nt al Iv

( m m m l iuuu m um g S u m  xc’y ~iuid asses s oceaum afldl ge otiuer umm ~il resoumrce d;mta w i t h  rega rd to N , ux  r
hias c’ u i t i l i t a t i o u i . Report  a n m n u m m i l y .

.1 m n ui; mr r I 977 I’l;mu i . d es ign . and procurc ’ e q u i pm m m ct i t  and i u m s t r u i m u c ’m m ta t io u m f o r  t h i d ’ f j c ’lcI
mmmc ’ ; m suu rc uncu t  t of d’nm c rgy—re lated l mimeteoro logiciul dIal a .

Scp tcruibc r I 977 \Ic’,mxiui c ’ c’nm crgy—r dla tc’d num c’teorological data at lxx m m  bas i s durim i g omme
3-nu omm th period at cacti sub c ’
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Sehf”Sul I i~ i c i u c ’,
(‘ i mu egx i r \  I , .2

N A V F’

Evaluation of New Coal Technolog ies

Oh/edim ’e

l I m e ohj ec t i s c  us to provide reco ummnum euida t iomms oim t im e  i l l ) p i i c ab i l i t s  (m l ul c’sx coal
tec ’h mmmoh o gi t ,’s t o n  Nax r i~i c u l i t  ic’s

ieel,ii,c’al .Ipproa(’lz

Nc ’sx tec h n ology c l emiuomms t r a tuonms  wil l  he ev ;ul uatec l  to emmable  tIme N ;u x y to t aLe
ac lva ui t age of iicw coal s steuiis as soon as practicable. I hm c ’ I’ R I ) A  fluu id iz ech-hed boiler
d e iu iou i s t r ;mt iou i  xvi hl  be m i mom i i to red  by t h e  I ’nergy Programmi O f f i c e  to provide tIme t ec h immica l
suipport mmecc led to iric orp or~ut e  t Ime  boiler in to t ime Navy  sy slc ’ni m ml  t Ime c l emiio u is l r a t i o mm is
suiccessfu mi , [lie app l i cab i l i t y  of new develop uimeu mts i i i  coal h i qu uef ’actiomi to Provide
petr oi eu uumm —like I’uuc ls f’or tIme Nays xv ul h also be immonitore ci .

F mmmiss i o u i  rc’ d u u e t i o u m  te chmu mi qd ues for panticumlates . suil f uir oxi des , arid umi trogeum oxiules
xx i l l  be iui v e st i~a t ed .  New dl cve i op umm d ’nbs in coal heu i efi c’ ia t ion l e chmn mo l o g y ,  pr im ari ly  the
reummoval  of pvr i t i c  sulfur, appear i”art i cumhar iy attractive for immdust nial—siz ed boiler applica—
t ioums.  ~‘seco rd mm ig ly .  t ime  emmerg \  progr imumi x x u l l  suipport part  of t ime m i magm i et ic  separatio n of
p y n i l uc su l fu m r  i m m x c ’x t i g ; u t iou i  nun progress at the Na s , u l Ordmm a mmce S ta t io n  iii l mmdian h ead .
‘xi .m ry l~i uidi .

I”Y 1976/77 Progress

I h i ~’ c t ,m n t rac t  lor  t Ime  I RI) ,\ f l u u i d m i e ’d-hed boiler demmmonstratio um at tIme Great Lakes
Nasal l’ramnmnuig (c u ter s m t c ’ xxas  awarded to 4. oumibust ioum E n g ineeri n g m m  J u mly  1976 . Time
S t a l e ’ i l l  I i i u m m x r u s  amid I P ’ s  ~iFd ~ .uls xm part ic’ipa tuui g.

(‘1 L investigated! st,’sc ’r ;ul proj ects  u mivo l vim i g  miew deve l op nm eui ts  in coal benef ’iciation
tec h mmio l ogy .  p n i n m m a r i l y  t l m e remimoval  of pyri lie sum lf ’uur. lh mesc projects included a denmmonstra—
t i ou i  ol n u u a g u m x ’ t u c  se p a r a t u o m i  of p y r u t i c  s u l f u r  and! thermal separation of orgammic sult’ur
I ( ~e o r gu , u  I’ i i x x  ~‘r ( x m u u u p , i n v  and I LOK Power (‘onm ipamiy I , deummom istratio um of time Meyers
( m r ( r e c ’ ss f x m r  l e a c iu i mmg x m r g a i m i c  ar id pyr i t ic  su i l f ’n mr I Batteile Northwest I. (‘I L also eonmtacted
( ,c’mmc ’r ,J ‘ s I x m t x m r s  ah oumt  m i s  dou i b l e—a hka i i  scrubber at P~mr m m m a . Ohio.

‘1 L continued its s tudy oh ’ re t rofit flu idized-hed boiler applications.

I ’lann4 ’d Milestones (( ‘ainpietion Dates)

Septe um m h e r 1’) S1 Support pyrit e removal investigation at the Naval Ordnance Station .
luidia n Ih ead.

(‘on t i n iu i u mmg ( ‘m m r tr ; uet for coal resources and t lu idi ie d-bed i technical  consultat ion . Renew
as rex h t u ured .

( o n i t i n u in g  Support  I RDA hluidi zed -bed boiler deu n on x t ra t i om ’i.
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4.3 ADVANCED DEVELOPME NT (6.3)

4.3. 1 NAVFAC
Shore Facilities
Energy Self-Sufficiency
P.E. 63724N
Z0840

Introduction

I \ pho ra to r y  level c’f t o r t s  m u n . m y  s h n x i x x  t h at var iouis  dl c ’gr c ’c’ s cmi  dc’s i g n n  muio di fication are
n m c ’c’clc’ci fo r  N , ux v ; i pp f i c ’~n t u o m m  of some ~‘n e u g v  t e c h m u i c m h o g u e s  a n d  or e qt u i p m e n t  be fo re
s t , u r t m i m g  a f u n l l — s e , m h c ’ d e u i m o u m s t r a t n o n  at a N a x s  s u t c ’ b I n s  m a r  u m v x m h x e  s ca l i n g d cixx um r e q un re—
umme n I s . uu nu RI t id  Si I c ’ a mit , 1  xmr i’d uu u pn i mem ’m t c im ar :n ct c ’n us t  ies nc quni rcu iient s. or iiuupr ove mmmem ’m ts in t h e
sI,i I ~‘ ‘ i l  -t h m c — ; u r t ,  I’ r ( m t o t y p c ’ d esign stu ud r es  c o u m c u u r n c ’n i t  x v i t l m e c u m n u o u m u i c ’ a n m a h v s i x  arid I iu n i ted
I u c’lcl t e s t  mn mg xx mhl  I u u r n m u s h m  l im e d a t a  requ m ire d to d ecide if  .m p art  ic’um l ar  Sr s t e m  us l iractic ’ah f o r
N ix  r a p p h u e a t m o u m  xvhu c ’re rcc iuuced d e p e n d e n ce oh cou mx ’ en mt io r m al  f uc ’f sumpp hm es  is needed.
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Sell Stuff ca’ umcr
( . m i e g x m u r

N AV FA( ’

Applicabilit y of a Photovoltaic System

(‘Th/edin ’e

l Ime obj ect i s e  is to d l eun o umstrate tIme app licability of a pimo tovohtaic systetum at aim

advanced N ,ms base

ieel,,zu’aI Approa ch

(‘ur r e u mt ly available equip mmment selected 0mm tIme basis of data and im m for n imatiom ’u ga t h ered

umider exp lorator y devehop immem it will be buil t  amid de u mmo n mstrated at au m advamiced base ,

Fl 1976/77 Progress

Ihe project will hegmum jim FY 1 d)79

P laniied Milestones ((‘vinpielion Dates)

FY I 979 I ) emmmo n m s t  r;n te phm oto v oh  tin uc sx sIc’ mu m ,
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Sc If “S u ff ic ic nmc y
Category 6.3

NAVFA(’

Preliminary Desi gn of a Solar Desalination Syste m

(Th/ eetim ’e

N 1’sVF ‘s( is pr e par ium g a pre l i ummimmary  cl e s igmi I’m a fu l l—sca le  solar c l esa h imm al ioum p la u i t ,

ieel,,,ical Approa ch

I hu t ,’ sy st c’ u u m  sx ’ull be ciesig imed based omi f eas ib i l i ty  studies amid analysis u n der explora-
txmrr iheve io pnmmeumt  work .

i’) /976/ 77 Prugre.ss

l I m e  project x x i h i  beg in i n F\’ i9 7 S .

Planned Milestones ((‘ompletion 1)ates)

Septen u ibem I 075 I’rc ’p ; mr c’ p r e i i m u i n . m r y  c l csmgmu for  a f u m h i — s c ~u lc ’ solar clc’ s ; uh immat io m i  p la n ~~
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Se i t . Su l l me u c ’n m e r
(~ m i c ~~ x i r  1, 5

NA Vi AC

Advanced HVAC System Testing --Solar ’
Augmented Heat Pump (SAHP)

()hj eetin ’e

TIme obj c’c t i vc ’ u s to in i x c s t i g a t t ,’ t Ime feasibilit y and ~u d v a r m t a g c s cm l uu smnm g 5.’s I II’  m m  I l ’ s  . ‘x(

~n p p h i c . u t  id ) u i S . i f  c’c xm m m x u u m m i c ~u l ss s t e m s  ~ u um be i t , l e n i t i f i ec i .  a test  u u u i u t  sx i l l  be de s ug n mc ’d aumc l
t es ted  iii t ime ‘sI I 11 3 ,

Je e/ ,n u ’aI lpp r oae/i

l l mc ’ S ’ s I i I ’  pr o)d ’c’t i u m s o l v c ’s i n u x c ’ s l i g a t u u u m  aumch c l e v c h o p n m m e n t  t ,m t’ a ~o i i e e p t  t h a t  c o i m s i s l s
(m l a h eat pt umump :mss m sle cl by cohht ,’ctc ’ch s x m h ~m n c’ u ic ’rg s l c m n  I u c a t i n m g  au m c l nig h mt lmn mme rachuatmo m i f c mr

coo im m u g  l I m e  object of thuis c’ t t ’x x r t  x x u I l  he to clclc’num m mn ie tIm e best arr. umm g c ’ummc ’uit and s m /c ’ of
c x m n mmp o mmeumts m m  tIm e sr s t d t i i .  Oniec’ t hums m u  onnnm ~n t ix )i i Im ,ms bec’nm t,Ic’tc’nmum uum ed, aIm exp t ,’ n u u m m c ’mi ta i
s5 s t e m x x’ i h l  be 1)di ill amid t e st e et  to se n i l s l Ime r e s u lt s .’s c l em o ums t r ~mti oui  sv ul l  f ’oliosv to

tr a i m s t ’r t h i c ’ kn i t  x xx  h c ’ cigc’ g a u r m c ’c i to l i i i ’ I m c ’l c i i x  l i x  t i c ’ s

I ) / ‘/ 71 / 77 l’ro~’rn’s.x

\ luixll sxo u L m m ~ bc’c’n ~h o u i c ’ oxen’  t h m t ,’ past  31) r e , m r s  bs n u u d l u v k l i m , I l s  ( u u r r c n i t l r  I R I )  ‘x ’s

O f f i c e  ol ( oum s cu ’~a t ioum . m u uch  t I m e  l h c ’e t r i c ’ l’o x v t ,’n Rc ’~~c’ a u e  Ii i u u s t u t u u t c  arc’ p u n r s t u u m i g  E l l i s
e m m i mec ’pt ( ; c ’nmt ,’r ~n l h r  m I n e  sr s t c m m m s  t e s t e d  m a s t , ’ r , mm s c c l  t I m e ’ scasxm u i a l  pe ’ r I x x ~~i i i t i i ~ l , m e t x m i  w h ic h
is a se asomma l  c x m e l  I i c u c ’nu t  x m l  pc’ n l o n m u m a u m e c ’ t c u  mu a umch t h m c ’uc ’ t x m r c ’ a m nc ’~n s u u r c ’ oh e’ i i e ’r g r  s a s m r u g s
( ‘o m m m p u t c r  s m u i m u i l a t u o i u s  x m l  a h l c ’ r u u a l l x c ’ s\ stc iii s l , 1 5 c ’ ht,’c n m c’ o m m n p h c t t ,’eh a’ x x c ’ ll  •u s t Ime  t ’i n ma l
clc ’ sm tam of t h uc ’ sr s t e n m m  to he u m m s t a l l e c h  i i i  t h m c ’ ‘si I I 13

I ’lanne(/ l l , I m ’x ~~m,,e~ ( (  onip le ’tion I) ah ’,x i

\larc hi l~~7S i ) e ’ ’x i g n  a r mc l  i u m s t a l l  t l m c ’ e’xpc ’ n u u m m t ,’ u m t a i  S \ I’ sr s t cn mm mum l Ime  ‘ s I t  113
Sc’pt c’nm mhe r I ‘175 Prcp ar~’ c o m u t r  ‘ i e l  c h o c u m n i m e m u t a t m o m i  bar t ime  c I emm m o mu s t r ~n t i o m i  of t Ime  ch e sm g nm

pn im ic ’ip hc ’s x m l  cli  i c i e t i t  opc’r a t i o n m  x m l  ann coni eh itiom iui mg e’q ui p m u u dm i t .ut p art  lo ath mum mcx x
and e\ usu u m mg app hn cat nomis.

Septcnm mh c’r I x ) ” ( )  I c’s t p o s s ib l e ’ comm I n g u ur atm ons amid x p e r a t i n mun  uno ch c’s o h  co n c e p t s  b r
r e t r o f i t  S ’ s I I l~ sr stem m u s iii tIme \I ~ I l l ,  Prc ’pa r c ’ t e c l m n m u c ~mh n m m e u m m o r a n c l t u u m i  ton  d n s t r n b u —
I ion uu i I Y I ~) ‘ s r e suu l t s ,
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Self-Sufficiency
Category 6.3

NAVFAC

Demonst ration of Energy Storage Techniques

Obje ct inc

L’ime objective us to c l eni monstrate  storage techniques amid to im u teg rate storage systen m ms
w i t h  hocah e’mmcrgv souurccs  sunc i m as solar amid wimmd cnmc r g ~’ ,

Tee/mica! 1 pp r oae/z

B~nsec l o mm cv~m l u ~n t m o n m s  r e s u u i t m m m g  f ro m explora tory  development work ,  storage syst enmi s
will  he selecte d for f ’ahr ica t ion u  amid i nms ta h i a t i o u i  at N a v y  s i tes  wh ere exp l o i ta t iom u of solar
iuu i dl xv i mmd energy us pl an niemi .

1’Y 1976/77 I ’rogr ess

1 m is  pu ~~t e’c t  s’ uil b eguum m u F\’ I e ) 7 X

Planned Milestones ((‘ oinpleiio,, 1) a tes)

J u n m c ’ I 97 8 \lou ii to r c’o m t  r ,u ct x m l  chu emumical storage.
Sept c’ m um her l x i  ‘

S Ptu b hn shm comm tract  or ’s rd p d ) rt

IL ~~~~~~ ‘~~~~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~~~~~~~~~



Sel l -S u b l i ~ mc’ i i , y
( .m ic ’uzo i r

N AV F AC

Demonstration of Solar Air-Turbine Generator

Oh/ce/ ire

‘l ime o hj e c t i x e  is to d esign. coumstr i n c t ,  aru d test a solar al r —t u u r bnn m c gemmera tor  fo r
ap pi ic~nti oum it ,uc ix :uumec ’(h N~ux y b~i~c’s,

ieel:nieal lpp roa c/ i

Pm’ototy p e cl es m gmu of t Ime  solar aur - t  u i r b imie  gem ier ~ut o r  xx ill h ave bcemm commmp leted uun u der
lie c’ xp hor aiorv t,heve iopummc’mut prograumi . I ~ub nica t  b u m  ~u mi c h Ic ’ st mug of the  generator  x v i i i  he b~

contrac t

1 ”) / 9 7 6/ 7 7  I’rogre ss

mis project  wi l l  be g imm irm I ‘m ’ I x I 7 S

!‘la,,ned tlilesiimes (( ‘mnpleiion Thue.s)

\I.ur I 079 ( ‘oumt rac t  for chcsmg uu  aum e h f ab r i ca t i on  of pro totype.
Set utc ’n mmh t ,’r ~) 79 ( ‘omud u c i  aee ’e’p b a m m c c ’ and c’I uc’ek—ouut I e’ sts  on p ro to t  r pc’ solar—electric

t u m r b n m m e  gc ’ mmc u a t o r  u u mmi t
Se p tem u iber  I ‘) 5 ( )  (‘ou m t rac ’t I or perio d ic ’ de l ivery  of aci d i t  ic mmi ~u i so la r -e lec t  n c  t u n r b n m m c ’ gen era—

ton smt c for testi n g.
\ 1 , m r e h m  I ‘) Sl ( ‘oumchuuc ’t pe rt o rumma n uce  t e s t s  orm u m n r t s  at  sc’iected s i te s ,
Septemmmber 1 ‘155 Pent x mr u mu lc’sls xmum p aral lel  coummiect t ,’d u mn i i t s ’at cc ’n t r a h  s o l a r — e l e c t r i c  I e’ sl

s i l t ,’ .
St,’p t c ’ m u m h t ,’r I ‘)~ 4 l’ne’p~ine ’ spc ’c’iI ’ic’at i x m l I S  f o r  prc m cl a ct  norm ol N ax y s m i h a m — e l e c t r u c  t u rh mu me

g cmmcra tor  sy s t d u i i s ,
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Sel l -S t i l l  i e i e ’ I m e  y
( ~i m c’g x m r  (x i

NAV F A(’

Alternate HVAC Systems Testing

()hjt ’etim ’e

l I m e  objec t ive ’ is to ~l e n m m o n m s t m i ,ut e ~n l t e r u u a t e  I l ’ s ’  ‘s( sy st eim i s .

/t’(’/IIli(’UI lpproat ’I:

l~~ / 9 7 6 / 7 7  Progr ess

l I m b s  p r om c ’ x t  w i l l  bc’g i um m u  Fl h ’ ) ~~

P lwiiied tlilesimies ((o n i p letion I) at es)

S e p l c n m m h c r  I ’ )  ~~5 h’rc’ pa rc’ c’onm tr~m c’t choc ’ u m u m u e u m t a t u o n  f o r  tIme d h c ’n mmonst  r a tuo u m of ’ t ime c l c ’ s ug mi
P r i m m c i p l c ’s x m l  ef ’f ’ic’ iemmt  x p cn~n t i o u m  of ’ ‘ i n c’ o m i e i i t i o u i u i m g  c’ q u u u p n m u c n u t at pant  load in mcx x
a im el c’\ust iuig app hi c’atiom u s .

\l~n r c ’ hm I ~)8. l ) c m m m o u m s t r a t e  t ime  d es i gn p r t n m c u p h e s  (it ebb u euent uiper~m t i d mu 1 of air c x m u m c h u t i o n m i m m g
sr s u e ’u um s  ~it part lo ud m u ncxx amuc l e’Xi st iu ig app h ucat uomm s
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Se’ I I ’ S u m i  I i x u e ’ i ~C’,

le ’ e ’ u I  s ( m S
N \ V I  \(

Test ing of 5. to 1O-kw Capacit y Wind
Generators to Sup ply Power for Buildings

(m bj e( ’(im ’e

I lie o b j c e t m x e ’ is to che ’x e ’iop ~u d t , i i t i o r m~u I hm ar e h x x ane’ I on  c , > l i x c ’r t u u i g  xx m mcl e i i e ’ i g ~ to  e’ i t h u c ’r
hu e~ut f ’or ~~~~~~~ or to (ml ) i i i  c o m m s t a m u t  vc m l t ~mge c’I c e t r i c i t y .

!tx(.I,, lica l •Ipp r oth’I i

.\ xviumt , l  geu i er ~it c ) r  e x u u m m p n i s c ’dh of c’i b  hm e’r xm mmc ’ I O— k xv u m m u i t  or t l m m c ’e’ 3 —ks x u u n m n t s  xx ill be

‘c’Idc ’tdd a um e l  i n s t a l le d  .u t  t I m e ’ ‘xl  I. I 13 f o r  d h c n m u t , ) I u s l r , m t n ( u n m .  I’ xmx x c ’u ’ c’ o u m e h u t m o l u u i i g  x v i i i  he
clcsi gn ’iee h hasc’d on r e s u u h t s  of t e s t s  x m l  , m 5— k x x  gen e ra tor .  a mi e h ~u e h e h i t u o u m a h  h u a rc iw ~mr c xx’uh l  he
( h e x c ’k)pc ’dh heir c u im x e ’nt mm m g xx niel c’ l m c’l ’g t cm

• I hc’at 5’, at e r  cur I lie’ Im c~u t s t x m r a g c  t a n k  u ms i nug  amu mumm nu me ’r suonm—tv  
~~~

‘ elect m c  I m c iu te r .

• Opera te  a h’anm for ~mtt me x c ’ u m t u l a t u o u m .
• I h l u u m m m i m m a t e  h u u u l c l u m u g s .
• ()pe’m. ut x c’ 0 u m l p i e ’ 55~~i 5  lmc ~ut p u m m u ~~ x . , u t e r  p ’ i u m i p s , ~u mmdh e l e c t r i c ’ ummoto r s ,

• ( ) pe’~~. t e ’ k i t ~ bm c ’i u  i i p l ) i i a i i e e ’s suuc h i  a s e(m n xe ’ n ti x m mm ~i h cur u m l i e ’nx ) \ \  a x e ’ 0\c’ns.

• I m r n ~m te ,m t hic r m u m i s e c l h a m u c o i u s  l o a d s ,

In  a c h c h i t i c n m .  a s i t e ’ xsiIl be scL’ctech I u x m u m m  t h e  l is t  of I I c a i i e h i m l ~i t c ’ s i t e ’s Hsc’ c b cmi t hu c’

\ \~ ( s t u d r  for a 4 ’~ e’ ,mr f ie ld  che ’ m m i x m m m s t r a t om m

l ’t / 9 7 6 77 / ‘ro~ l s ’cx

l Imb s pu ’ic’ct xx ill beg umu mu h I I

Pla,,,,n ’x/ t l i l estx, , , ex ( (  ‘o,np letion I ) af r x )

I 1~~ c’ m m m b c ’r I ‘177 I)esigum ammc l pre me d e’ p xx e m ’ eon ciil o n m i r m g  l x x i  I O— kxv p h a m u t  ~ t t ime \ I ( 1 1 3
si L’.

lk’ce’ u m i h c ’r I ‘i”7 S leet b u m  e h e n m m o n s t r ~i l i 0 u m  s i t e ’ s ton  tIme I O— kxx wiuu c l  gcmi e r ~u t o rs  I r o m u m t l i t ,’
l ist  x m l  I I x ’ a m u d b c i a l c  s i t e ’ s k msc ’ ch on N Y t  ( stu i c l y .

Se’ptenih er I 1511 I c’ st I — kss .iumd I O— kxx w umueb p o w e r  p la i t s  at tIme A I 1 113 s i t e ’ .

\pr m l 1975 h m i s l , i P  . m n m u l  c’o n u l n c t  e h u c ’e k o u t  tc ’st cm tIme ’ r em ss c’r c o i u d i t i ’ x m i u m i g  c’ q u m m p u n e ’n t t o n

t hi ~’ 1 (1—ks ’, p l a n t  at  t I m e  ‘xl  1 113 s i t e .
Api ii I 975 i’c’ r b o r r m m  che s ig u m m u u o c i i f i c i i t u o m m  0mm t Ime I —kx x xx mm mc i tuurh i n uc ’s to ope ’ m I l c  re ’ I r m g c ’ r a’

ti n u ni I ’  ~~e a i r  t , x m i u i h i t i x m m i t ,’n s  t on  b u u i l d u u m g  c u m x i r o n m m m m c ’ u m t a h  c’ o u m t u o l
I I  l’ ~7S (x m n ui hu m c t h m ~’lch c Iemmm x m m st r~ut n o mi at  \\ \ ( , ( l i m u m a  I ake .
i t i t i c ’ I ‘175 l ’ re ’ t x , m m e ’ st~m b c m i l x ’lu t xml ’ xx oils or t Ime ’ eIc’’x ’h x ’ puume ’ni t oh a l u b — k x x  s’c’ r t u ah . i\ i s

xxmmi c i— c lmi , e ’ mm hic ’~i t arid c’h ccl r i e m c’ume ’r~m bo r
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October 1 d)75 Award commtraet  l’or tIme deveho p mmm e nt  of t Ime I O-kw h eat and e l c e t r u e
generator (estimmmated award date us August 19781.

\1~urc hm 979 Select amid prepare a site for tIme t ’ield de nmi onstrat iomm of the I O— kw genera tor .
A pr i l  1980 lesu tIme l 0-kw generator for 1-year h’ield demimons trati omm .

Scpt c ’r mmher  I 980 ‘ s n m a l~~ie’ cl~nta f ’r ou m m t ime I 0—kw ummit  f i e ld  clenm onstr atuon.

13-25 ’)
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Se’ I i  S,m t i m . iC T I C ’,

( .x (et a  x i  u , S
N \ \  I

Application of ERDA-Deve loped
100-kw Wind Generators

()hjee tiu’e

l Ime objec t i s e  us t x m  chete n im u imic t hit ,’ ap p iic~ub nhu ty oh I It I ) A— t , hc’s e’h opc ’ eh I ( ) 0— kx x sv immd

gen era tors  Ion buu lk poxvcr suipp lv at N ,u v r bases , t l u r o u m g h u  che te rumm im i ~nt u x m m m  of e , mst  anich

pert  o r u m m a n m e c ’ d a ta

iee/,nu ’al lJ)proa(’Jl

I x m h h x m s s  m m i i i  s i t e ’ sc’Iec ti mau i uumue ier t hic ’ e x p I o r a I o r ~ d c x  c’ l o p u u m c ’ m m t p rog rau n u  . a I OU —kxv e u r u n t
w i l l  he proeu irc ’ci a m i d  im i t e g ra t e c l  s v i t l m t h mc ’ base erich to m a 3 — r e a r  perio d of te sts  auu c h
e v a l u u a t i o m m . l ) a t a  co l lec t edh  xx i l l  i m i c h u m d c  p c r t c r n m m a i u c c  m1 t I m e ’ u m u i t . m n c l u u c h i u i g ummaum i t c ’narmc ’c’

cost s ~nne1 cx ms l of e n e r g y  ge’ui e ’r ~u t i on .  I xpe ’n mctuee  ob t .um u m cc h t lm rc u uu g hm x_ mp c r at Rm uu of time ’

l OO—kxx uu n m i t ssil h he um sec h or site ’ se’ h e e I m e x m m . iuus t ~u I h . m t m o m u , aumc i I e ’ s i i n m g  of a \ \5  \ h
I .51)0-kw xx m u d  g e t u c u a t o r  sr s tc ’ m i m a t .u \ , us r

l ’~ / 9 7 6/ 7 7  Progr ess

Flubs  pro Jec l x v i lh  h e gr uu  un I I

P/wined ~I llestonex ( ( ‘oI ~I/) lx ’1 1(1?? 1 k / e s)

x m r i l m n m d u i u u g  F x m l h o x x  ( h u e ’ chc ’xc ’l xmpmnme ’ um t x xi t i me I OU— to I .S l l f t k x x  N :\S \ I R l ) A  xx in m d
gemmc n. uI (mrs ,

\x ve’n imh e r  h 9 7 ~ ( ‘ o u m , I u i e ’t arm i i m x c ’ s t i i m . i t i x m uu to eic’te ’ rum imn ue  t ime l o c a t u c m u u s  f a r  f l c ’l t , h xx c ’ . x l h i c !
ummeasuire  nmme ni t  s.

Se’ p t e n m m b e r  I ( 1 T5 h i m ’ a l h  x s c ’ , mI l i e n  u i m c ’ i u s m u i m u u g  c q um m p nu u e m i t at  va ruoums  loc ,it ions ami d cm u~! ‘ct
u m measumne  mmie n mt  s

J~n m u u m ~ur r  I 97’) .\im alrv c ’ fie ld cI~ut a txm sclc’c’t thic ’ be st s i t e  b a r  t h u d  1 1 1 ( 1 —  Ecu 200— k w f i c ’l t ,h

d c i i i ’  u i s t  r .m t  i o u
\ h m r c h i  1970 l’ mc ’pare c o m i t r a e t  s c l m e c l u u h c  to pnoe’u n ne anuci  m m u s u ~u Ih t I m e ’ 1 00— 1cm 200 —kw w m u u e h

g emu c ’r ~nt o r  at ii seI eet t ,’cl base ’ l o u  a S— r e’ , mr test  ~u umeI  e va luu ~ut io n i  p ro j c’c t i e ’ s t i u u m a t c ’d m x x , mr xf

e late is J mimic I ‘ I T S i

I ) eec ’ lm m tm ’ e’ I 197 ’) i m u s t a l l  1 00— to 200 —kx s wi u m c h  gc’u i e ’r ~u to r  at sclc ’ctc ’ch base ( h r  coni t i , u c l  I .

Scpte’um mher I’)S2 I c’st I OU— to 20(5-k xx xvurud gc’muc r~itor
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Sell .Sum i I m e u e ’ i l e r
( ~u l e g x ’ i v  (m .3

N A V I A (

Adak Geothermal Resource Development

Oh/eeiii ’e

I l u i s  t a sk wi l l  fu r l  icr ,mssc’ss t Ime  p c m t e m u t i a i  of t Ime  Ad ak  geot hierummal resouure’e’s to

h m r x m x ide ’ c’lec ’ tn i c a i  p ower  ami d  s p . mee ’ h u c a t i m m g  Ion  Nav y  l aci hu tics ouu t Iu ~nt usha u mc l .

It ’~’liiiii ’~il - ippro a t ’ls

l3asech oum m e s u u l t s  amid  , m u m , m h r s m s  x m l  t i x _’h cl sI u mdi c ’s ~u m m e h t,’xp l ora tory  d e x e l o p n m m e n i t  . a mm
ex p l o r a t o r y  x xc ’ll xx i l l  bx .’ c h n n i l c ’ch I x ’  s c r u b ’~ t h ic ’ me ’ souuu  cc’ ami d e l m . m r . m c t e ’ r m / e  tInt,’ ~u s s c m t , m a ( c’d
I l t u i d s .

I”i 1’) 7 ô;  77  Progre ss

i h i c ’ clm ’ i lhi mtg xs ,ms iuiu tm ,u t c ’ch chuum ’ i nm g tIme s um num u umer x m l  I 077

l’lwuied tlile~iiones ((  oinf) lelio,l  I)au’s)

Se ’ l’lc ’i l i b ) e ’i I 9 ’ ”  I )zuh l c’~ plmn ’~u1ou ’r SCc ’hl
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Sc’ Il .S i m ( l i x  Ic ’ i i i

, , i e t m x i r  ( m i
N A ~ ’I A(

Inve sti gation of Geothermal Sites

()b/ eeiin ’t ’

l I m e  x m b t t ,’c t u ’ , c  u s It ,) c’S a iu ia te  t l m c ’ p o t c u m t n ~Il of geot imenmal  de pos i t s  ~ut N , uv r  f a c i h u t u c ’s ,

ie~’/inie al - I p i,r oaelm

l3asc’d on c’x .ulu uatmonm s of tIme ‘,‘, e m r h c b x x u e l e ’ s u u r x e y  of N a v y  base’s I 6 .2 f ’um m uc im ng  I. si te’s t h a t
appc ~mn to h a s  c’ t I m e  m u mcms t  p u ’o immis i m mg gcx ) t  hm e r uu ia l  assc’bs wi l l  be es-al umated m u  uuio re de t a i l .
S u u r t  ace gc ’ xm ~m h i r  sica l , g eoc h menmmic ’ah , amid geological s tudi e s  w i l l  he cou mc lun ctec l  to be t t e r  assess
a g n xc ’n u loc’~n t m o u m ’s gc’ o t h m c r u u m a h  p c m t c u u I i ~n l .  I f ’ p r o u m u m s u m u g  areas Ion exp lo ra to ry  d r i l l i n g  wil l  be
mc hc ’ n t i i m c e l .  I c o u m o n m u m c ’ u m t i l n i a t u o m m  s lu i c h i c ’s wi l l  also be conuchuncteel dt u u’ing t h e  t ’i r st  p h ase’ to
cl c t e ’ n u r m u u u c ’ if ’ gc’ o t h m c ’ n u i m a l  e l c ’ve ’ h o p u t m c ’ u u t  c m l ’ a site mum su ippont  of ’ t Ime N a x  r’ mission is
e’c’(m u I ( m n m u i c ~m i l r  s o u m u m c i  w h i c u m  e o m m m p a r e ’ eh xx i t h i  o t h u e ’r energy optixmuu s. I t ’ bot h  t ime  s i m r b a e e
eie’okmum \ amid ee’Ouie )iumi c s tuu c l y  p T x m x  e favorab le , t Ime  n e x t  s tep wi l l  be exploratory  dril l ing to
prxmxe ’ gc’e m t h u c ’rn u ua l  po t en i t  miii ami d  e’hia u ’ae’tc’rn/e t hmc ’ g e o t h m c n u m u ~m I I l u u i c h s  i u m x o l x c ’eh.  l I m e  er i ch
u e ’ s t n i l s ’ , m h l  be a ba ll ,u sse ’ ssm mte ’ n m t  ot ’ N ,u x r gc’ot hmc r m mi ~u I areas am id u m t i i i i a t i o u u ,

J”}’ /97 6 / 77  Pro gress

lime b u s t  lentat mx c’ s i te ’ select noum rc’ su ul te ch  f rou i m , m proposal by a private e’onu mpi um m y to
d r i l l  .mt l u u a l uma l c ’u oum O~n h m u u , I i a x x a u u ,  I Imc ’r propose d to dm’i h l  at Il me ’ir expeumse ’ ami d . il ’

stuccc’ssfuml , dcx c h o p  tIle ’ are’,I a niel sell power I d) (lie ’ Na s  v - • \s  of \ l , u r e l i  1077 , t he
p o s s m h m h m t v  ( m l ’ e k m n m u g  t h m u s  us s t i l l  be’imu g e~ a mmummu e ’ch br tI m e’ Naxu aumd N W (  is p n o x i e h i m u g
gc’xm h x u g ncal ,usse’ss um mc ’muts ~n nm e l .m ssmsl ~u n u e ’e’ mx> ele’te’rn uum n u c ’ the legal e h u l ’t ’i c u u l t n c ’s as well  as t h u c ’
c’ n m s m r ( m u m m m m c n m t ~n h a , ic l  legal c l  e e l s . S h m ( m u u l c l  tIle ’ pro gr ammm ummove a h m c ’aci , N W (  x v i h l  p r x m v i c b e ’
te ’ x h m m m  m c ’~i I a s s i s t amuce ’

Pl anned th/es lones (( ‘oinp leiion i) ate.s)

I ‘m I 075  ( o n udun c i  Phn ~mse I gc’x m I o g i c ~n l sI uuc h i c ’s of L u n ~u h u n ~n l e i .
Fl I ~ )“~~) (‘om id uuc ’t u u t u l i , a t i o n m  ~i ui c I c’ e’x ) i m t , ) n u u i c s  s l t n c i y  cO L , u a l u u ~m I e i ,
I ‘m 10 7’) ( ‘o m m c l u m c t  l’Im ~n se I I  uie ’xm ho g ic ’~n I s t t m c h m c ’s 01 Lu maI u u~nl e i .

I 95(1 I ) rih l exp lxm rator v sh inmi— Im o l e sxc ’hh at Lun~m l u u~ule ’i.
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Sc If -S u tue ic u xcv
(‘ane ’ gx xm v I . , l

NAVFAC

Demonstration of Package d Heat-Recovery Incinerator

() b/eeti, ’e

ftc objective us to demmmonistr a te  appl icabi l i ty  of packaged ineinmerator  s vs l cnums  for
N ,u v v bases,

i’eehnieal .lppr oael:

I n i t ia l  t e s t s  x vut  hi um um p rocessed xv :ustc ’ feu d are expected  to che n mmomm s t ra te  t h at near l y  50
perceumt cml tota l life—cycle cost s to tIme Nav y are a t t r i b u t a b l e  to n m o mma u t d ) mm i a te d  operator
labor ,  , ‘sdditi om iah ~u r e h i u u m m m m a r y  tests  w i t h  prepare d R I ) F  wil l  clefim i e l iaran mieters and corn-
pomuem i t s  nm eeched f o r  re nu m ot e hy  uu moni tored  operat i omi . l ime demimomist ra t ion pro to t yp e  wil l  be
upgrade d for a u u t o n m m a t i o m m  in n l~~’ I 070 , ~n nmd opt,’ralionial t e’s tnnig t hmro m. mg hm Fl I 95l) wil l
pnccnse’Iy d e f i n e time cx.ms t s ~n um d dl b e e t  u s cmucs s of tIme s stc’ui u m m  umu .um crod is  oper ~n t m n m g  ummodes.
(‘o i oca t i omm of t h is d e m m u o u u s t r a t i o n m  p ro to type  x v it lm a solid xv astc  pr og raumm t r a m u s l c r
processirm g pr (mtot ~ pe k plamu n meel  Ion  u n u i t t u a l  suupp or t  . l ’Ime F n m v i r o m m m i m e n t a l  Protect io n
.- ‘sgcmue \ ‘s Office of Solid Waste \ I a n a g c ’ u m m e m m t  ( I -  h ’A  . ()S\~ \1 ( has conu x _ hume ’ted t e s t s  cut ’ a Ic ’’,x
h ours c l u u r ~u t m o u m  omi se’s c’ m ’ a l pack ,m g ech , e o u u t r o l l e d — a i r — t y p e  mu icunera t o rs .  ‘I lme se 1c’~ls h ave
ium d ln c ~u ted l  ac e e ’p t . u b h e  b u m r n i u m g  e~u p , m c m t u c ’ s arid s t a ck  c’Iui iS s iot i s ,  I PA ’S mn m te res t  us p r i m a r i l y  f ’or
mum u u n i i c ipa l  app h i e ’at iou m s , xv i i  ic h m g emue ’r a h l y  s~o uulc l  m i o t  m i x  c m i x e ’ c’ o m m t i m i U o u s opera t i ou ’m anid l
xvhui e ’ii num ~i~ . m l s x m  l x x i rc ’q u u m r e  h eat ic ’e o x c ’rx -

I”)’ / 9 7 ( m  77 I’txmi t r x ’ ’o.

I h u m s  p m 0 l e ’ e t xx i l l  be’ g u u m  in n I ’ m 107 5

I ’Ia, :ned thle.sl m,t’,s ( ( ‘ui~ip Iea ’ioii /) a lcs)

Se’pt e’m u uber I x ) 7 5  I’ i x > x unre amid  i m m s t a l h  e e m m m m p o u i e ’ n m t s  of’ basic cicumi on str~i ti0ni protot ype’,
\1,u r e ’ hu 079 Per tom ’nim u u u i t i ~m l t c ’s t s  1cm x,Ic tc’nuu ium me ’ pa r~m m mm c ’ters for ba ll  a u n t o n n a t u o u m .
\uug m usl I ~) “~~~> I)e’sigmu ~m uum .h i m st , ull e’ om mm pomu c ’ t u t s  lor s torage ’ ,m mi t , I  ~mu nto  loa d i n g of ’ R I ) F .

Se’p tc ’mm m he r  I 95() (‘o m u m p l e t e  tt,’st nn mg amid  e l e n m i x m m m s t m  ~u t i o n i  Ion  c o um m p a r a t u v c ’ c’s a l ua t iomi  of
S ,uriodis xm pd ’r~uti mig nmu odcs. i m i c l t u e h i n m g  c h i f ’h e r en t  R I ) I  s ~m mi c l report r e s tu l l s .

l3-2 ,~ 
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Sell ‘Sal I i em t,’ m m e v
.m t e g x x i ~ (i .3

NA VF AC ’

Desi gn and Demonstration of Combined Li quid
and Solid Waste Processes

Ohj eegh ’e ’

l ime object ive us to dhe nu m on m stra t c a smim al l p r o t o t r p e  syste u im fo r  recyc l ing conmm bi ni a t i omis
x ml Sd)ljdh ami d himiuid xvast e’s Ed) emiergy.

lt ’( ’lIn ieUl -lpp ruae h

An mah r  “us of ch~nt ~m rc’ su i t nn ig  l ’m om u m c’ xphora tory  c lev e l op nm mt ,’mit work , as well  as results of
I R I )A ’s R& I) ph~nnm m m ed for arm ~m nm ~nerobie’ digestionu p h~n nu t  . x vi lh ~u lh ow adva nmcec l de x ’e hopnmieni t

a pr e ’m t o t y pe  I n d h u m m d l  or solid pr oces sinmg svste ’nmu scalech f ’or appl ica t ion  at  N a vy  sluore
f ’~ic’ili t me ’s. 1)esngn amid e’ o rms t r u uc t io nm of ~n e l e n u momus t r a t i oum p r o t o t y p e  xvi l h  be contracted amid
se h m c ’chuuhcch  f ’or con u mp i e tmo n u  i n I -  ‘m I OSO . Sr stc ’ u u u  shu ake e l o x vmm t es t immg.  a rm y mmec ’ched nmodih ’ica —
I uofls. ~n nu d h f’mu ma l te’st mni g ~n mu cl  c locum m m mc ’m mt ~nt 0mm of ’ u ’e s u mll  s xx ’i i h be c’on im pl et eci c le mririg I : ‘m ’
1 980 — 81.

l ’Y /9 76/ 77 !‘rogr ess

I h m i s  Pr0 .le’e’t will begin in Fl I

I’lan,,ed ~!i1estones ( C oin p ie (loll I) a tes)

- ‘spnil I ‘17 ’) l ) cve iop dt ,’s mg n u amid  c’OSI e’ s t m n u m ~nt e  lor pr~ t~~t~~pe s\ s l e ’ n m i I br e’onitr~ic t I ,
Au g u st 1 ‘)50 Select acIx~n mme ’c’eh cie velopumie n it site ~un idh cou ustrumct pro t o type .
Septe number  I 952 lest p r o t o t y p e’ a nme h report r es um h (s i u n ic l  rec’o num n u me n c la t  io n s.

13-264



Sell S L I  I i  I~
_ ix  1 , 5

I ,fl ’ e ’  i r  (x i

N \“.h \ (

Small-Scale Dermsif led RDF Process
Equipment Testing

( ) x 9jx ’, t i i x ’

N ‘x’s I ‘x l  u s  o b t a u u m i u m g  d a t a  x m u u  m um l~ h ) I  s r ’x u e ’ m u u  x m~~e i a u u m u g  x x u t l m  .m x . u u m a h l c ’ , ‘, . s l e

sI m e ’,i I l l  , u i i e l  a o~I u i  e u m i g  s .Irioums It 1 ) 1 s ,

/ ( ‘m ’/ Inj ( ’mz/ l/)p ,’nth ’/l

\ e’c m m u t  r ae  t xx uh f be .uss , t m c l e d ,  p x x s s m b h y  xx t hu I R I m  \ 5&m l ) px xm t - I ’S S e p t e m i m b e r  I ‘~~~
‘
~~ l x x n

i m m s t ,i lI. mt ix m uu c m l  ,m I U I ) ’ t x i i i — p c ’ i ’ c l . u r  R l ) I  s\ st _ m u m  .u t  N x u ’ l o h k ,  I l ie ’ sr st c m mi x s m l l  h’c’ l e d  ‘I

a n m a b l e ’ xS . i s t e ’ sr nc’, m mmm ,im ie h sx ill prx xiu u c c ’ x ~u nuo u us h’~ 1 ) 1  l x x  ~u b t ~u u n m  ~I a t . u  I n e m un u a xx x u k  i

Sr s le u i u  t o  s e i u b r  t I m e  l h i e ’x.ur e t i c . u h  t , h a t a .  \ S—rear l e s t  i i i c  p ci i xmc l is  p l , i nnc ’e I.

/ )  1 ‘17 (m 77 l’1’Og! ’e %~%

limb s p m x x t c ’e t  w i l l  beg in m m  I I ’ ~ 
‘
5

/‘/(lIul(’l/ tJi/(’sl(,lIes (C i) / f l / ) I ( ’I I0lI I) a ix ’ ’,

Sep tc ’ u u u b t ,’r I 9 7 7  \ x x , m r e l  eoui tr a ct .
I ‘m l ’1’’1 I’~e’ac h r I~ l ) i  sr st e ’ mu i txxr x pcn at md u n m ,

I ’ m  I ‘ > ‘ ~~~I I ~~,t R h ) l  s\  ‘ L i i i .

II ‘( m S
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Sell ‘ Sumi l i x ital er
( m m c c x x i x  u x .S

\ \ \ l  \(

Development of a Navy Energy Self -
Sufficiency Plan /Demonstration

(Thj eel in ’e

N ‘x ’s I . ‘c( i s  ~h e e’h x _ m pi um g ~n plan that provi d e’s uuu michc ’lmumcs to N ax r un ust a lh atm on us for

sc’i e ’e’ l i u m m i .  iclc’ muti l ieat i mmu . a n d  im m t c g rati cm um of ’ iil t ci ’ii i i tbxc ’ cnmcm ’gv sou rce ’s t l m ~u t wou n h dl  prov id e
u m ax mm m i t u m mu he’S c’ I of se l f ’— su u l  I u e i c ’ u i c r  -

iee/inu ’a l -I pp r oae/i

Aim exc ’ u u m p I ~nr v  pI~m mm a n d  e i e n u m x a u u s t n a t  m c m ii at \ W (  . (‘hu iuua Lake’. sxn ll lie acco m p lis h ed m u
thm rcc ’ pha se’ s . 1 m m l’hu ase ’ I . \ \ ‘~ (

‘s e m me ’rgr mcc c ix w i l l  be ~u um a l y , eeh  an d ~u s a m I a l i h t ,’ a i t e r m u a t c ’ c’um c ’ m g \

re ’ sx m u u r c ’ e’s . 5 ab le  c’ u mc ’ m g r  s t x x i , u g c ’ sr ste ’ u m i s . anu c h  ~i m u r  e’ u i s i r c ) u u t i i d u i t a i  . l egal. or ummiss iomi  m n m i p ~ne ’t s
h a t  n n m i g h mt rc’su m l t  l r x u m m m  t lie proposc’ eh pro gn ’i nmmi  s y bI l  lie i dh c ’nt i f ’ie’ei . ( onm s mcl c ’ u m u m g  t I m e  pxassibl c

e l  b e ’c’t s . e’nicng~ re’cl u ui re ’ uumc ’ml (s ide ’ mit ufme ’d xx i l l  tic’ n n atc l ied i t d) (hue ’ avai lable  a l t e r n a t ive  e’muc ’n gy
re sounrces. l > re ’ I n  n m m i u m . m r r  ehe ’ s u g m m s  w i l l  be’ chc’~e’ho~iedi Ion I lie nme u n e pr o nmmusiu ’mg optuomis  and ii d~nt ~n
ba se’ csta b l i sh i e’ch t x _ mr costs , r i sks .  tc ’e’ hm mu mea l  cli ll ucum h ties , amid srste irms muump a cts. Phmiuse I xvihh
c’ouuc ’h u uche ’ sx n t h m  I lie ’ prc’p~ur at iou of a d a t a  p~u c k ~ug c ,  i m u c l u m e l m m u g in propost ,’d p laum b r  che ’ve iop—
uumc ’ n u l ,  w h m m c ’l n x vm i l  se rve’ as tIme ’ b , usms  for a c ic e us uxm u m on tIme Phase ’ I I cf l  curt ,

I ) u u n i n m g  I m I m ~usc I l , a e c m m m t r ~uc l w i l l  lie le’t to nm a r c l m u t e ’ c t — c ’ m m g imu c ’e’rumm g o r g a m u m / a t u o n u  1cm
t hi d’ pumrpose’ of con d uct iumg a sr sfc ’ mmm s ehc ’smg u m of th uc ’ N \\ ( sc’l I —s u f f ’ ic n emu e ’y sv s t emmm . 1 imrou ig h
I h is  ex muut ract ef fort, ei t,’ t ; u i l e c l  cost da ta  caum be o l ) t a i mi e dl  amid a be t t e r  evah umat ion u iu ~md1e of
time potc’rut iah risks a nd l i i i  h’ ,

~~ I s  Re ’sc’~u r e ’l u  ~umu cl chc xcl opu nmcnmt work svi ll  e’ o n i t m n u d u e ’ mum those ’
areas nu e’e’eh ech for N\\  ( sc’ h t ’- suif f u c i c n u c ’v xx l u c r e ’ t e c h u n i i c a h  t ,Ie f ’i c n e u u c n e ’s e x i s t  -

l’oll osxiuu g a re’s i e ’Sd at time c’uue h ol Ph ase ’ I I ,  t h m ci ’ c’ x vm l l  be a txvo — part  I’hi , m ~e’ I l l  e f f o r t .
Ph ase ’ l I l A  xx ill i nm c ’iu m c l c a detaile d ehe ’si gmi 01 time sr stc ’rn ammc i t I m e  i m i u t i a t i o n  x m l  p r o c u n r c n n i e n m t
of l o n m g — h c a c l — t i n m m e  i t e ’ m i s . C m m m i s t  r u i c t i o n m ( ml t im e r e e l u u i red  su ste ni ms x~ i l l  lie a e e e m n u m p h is lm ed du r i n g
Phase 11113 .

fl / 9 7 6/ 7 7  P,ogre.s~s

~ x m rk xm m m time b a s ic  p r e u g r a r m u  pI~n mm c o r m t i m i u m e c h  t l m r o u g l m  \1 .m rc hm 1977 a n d  us mi c ’ , m r l r

c u i m u n p h c ’te ch . \ m i . m l x  sc’ s 1)1 \\\ ( t,’ m u t ,’r gr  uie ’cels c h u a r a c t c ’r m ,’~n t u o m i  am ’n dh m c l e n m t m f u c a t i o n m  oh ’ emucrg \

resource’s xxe re’ sI , u r t e ’d I . I )~u t ~i oum s x m h . u i , x v i m m c h  - . tn mc l g e o t h c r m m m ~m l resources are ’ also beimm g
dxi  lie c ted.

P lannt’d 11il ’’, io,,ex ((‘omp lelion Dales)

Sc’ puemi mb e r 1q75 (ommm p le’te I’h m~msc 1.
Septe’ u m u h t ,’r I 97’) (‘onumpl ete l’hi~m sc’ II.
S~’pt ~’m mu b er  1 181 ( x i u i u p le ’te ’ I’I m a st ,’ I l l ’ s .
Sc pt c ’ m m m he r  I ‘ 1St> ( onnpI c t c  Pha se ’ I I I  13.
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4,4 ENGINEERING DEVELO PMENT (6.4 )

4.4. 1 NAVFAC
Shore Fac i lit ies Energy Se l f .S uff nc i e nm cy
P. E. 64710N
Proj ect Numbe r Z0350

Int roduction

\ l imum u t e ch nu m mm i ber x _ m t  l ’ r e i e ’ e’l s  sc ull lie rc’acI y l x ’ !  time ’ eum g mu i ce nuu m g cbe’v e h o pnmi cn m t phi _ usc
iu m mnu mec l u . utc ’hv 1 (111055 u u m ~ si , u t c - c m l - t h i e . m r t  s t u i c h i c s  at  t Ime  c x p l x i m . u t m u r  ~I e x ~’ l empn i me ’ m u t  h e ’5~’l hc
C J i i S e’ I h u e ’y m c ’l r ime ’ . m s u l r  x m n m  tc ’ e h u u m o h x g~x b~’ m u i g x l c s c h x p c c l  mum t h e  e m x u h i . m i i  s c e l x x m  l R h ) .-\

x m ( m g r , m i m u s u  hi m s uuc hm c .iscs b u l l - s c a l e ’ ~h c m u m ~, u i s t m , u t i c m u u  x l  j sr s l x ’ u i t  at a e . i l , . ’ t l i l l V  s e l e c t e d \ , u x \
site ’ x s x x uu le h iu s x lc ’ e’ h u m t c m R m g ~ l b u . u u u ’ e c x u m m m m i c ’ r e u . m l h  a x a i h . i b ’ l e  x r  I RI ) \ - c h e ’ 5 d l c’pc ’ch to x m l ’ t a n n u

u m m . u i m m t e n m a m l e e  ~um mel ~‘ h i . u l a h i t r  c h , u u a  , i i i x l  I e c h m u m u e , u h  b e , u s u i > i b m t v  , I , u t . i  I l ie r e s u l t s  m i u , u r  be u u m u m q u m e ’
lo u  a p a r t i c u l a r  s i t e ’ sin ice ’ I x i c al  e e ) m i e h u t u x m i i s  . u m m c h  mu . u i u u m ’ a l  : l i c m L ’ \ u’e’soumnce’s si u r  xx ’m e l e l r  Loin
p lace te l  p h. u ~ e’ l . u ! C e ’ e . i l x , I c i I ~ xc ad g e u m e ’ u . i u x x u s  be in g ehe ’sc ’lope ’d hr h R h ) \ .  c e m u m m u m m e r e u a h h r
. m x . m m l a h h e  solar  etc ,~m I m ~i , u t u x m m m  pLu m b s . aumc i s x ’l . i r  p u m s v e r  er s l e ’ m l u s  beuumg xb e ’se ’h eipe el by b otlu
I R I )  \ ,~~el mmu ~h um ~ t m r  x vu II pi x ’h. u iily I .uh I i i i  Ix’ thins catcg omr -

( I I  b i e r  pr o!e ’c ms  xx u h f  h u , i s  e’ be’e’ mi  lu re cx_’ehe’el hr ,m chx ane c’ eh ch cxc ’h opuu icnt xvh m erc’ tIme t e ’ c’hl

i ) x ’ i x > a r  is  , i t  ,i b e ’ ss~~b c s e ’ I x ’ p e ’ cb ~I agc or ‘~ lie u spe cia l e be ’ s u g i i  u u m o c h i u  ix  , i t ix ’ r m us re’etmum re ’eI to

u u m a t e h i  N i x  s i t e  “ > 1  u u u r c n m m c ’ i t  t s
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Sell --Si i l l  i ic  l i e
( . u ic ’u i n  r mx .4

Demonstration of Photovo ltaic System

() im j t’’t ii ’x’

l Ime ’ ob~c’ c t i x c ’ is to ebe ’ u m u o m i s t r ~t t e  t h e  a p p l i c a b i l i ty x x l  a l u i I I — s c ’~u l e ’ p h w l o ~x ’l ta i c’ svs le ’u m m
at aim .u~lx ,mne ’cch N _ ic r base

it ’~’Iniu ’uzi - lppr oa ( I:

( turnc ’u m l hr a x , u u l ~n b lc  c’ q u u i ~) u1 m e ’r i t  se’lec ’te ’eh on t I m e  b asis 01’ eiat ii a nd i n l o r n m u a t i e ) n u  g a t h m e ’ m e ’ ci
i n t ime  c’ \ t ) h x m r ~i t x m r \  c i e x e ’ h o p u m m c m m t p r u x g r ~u m i m  x s m l l  be bum ilt aniel ei emmmo nustnatc ’d at amu adv~u uue ’ce l
ha se -

Je) / 9 7(m i 77 I’ror ,’rx ’ x .s

I mi s l )nxm ject cx i l l Iie’gmiu m u  I I x ) 5  I

I ’ianned tlilesiones ( ( ‘ o~ ip1elion I)aw.x)

Juuh r I x)52 I ) c ’ s mg um . h i u u i l c l ,  ~n u m d  c !e ’ u m m o m u s b m , m t c ’ f u m l l — s e , m h c ’ e e l u n m p u m m c ’ m u t  Ion  ~n chx a mmce ch  bases.
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Sell .Sem flknc’im cy
( a u e ’m i x x m \  9. 4

Full-Scale Solar Desali nation System

(Thj t ’etin ’e

I me x m h t e c t m x e  is to tes l  ~u mm ch evaluate a full —scale desa l i n ua tnomi  svs tenm at a N a v y  s i t e ’ .

Iee/ ,,uea l . tppr oa eli

Time xr ste ’ mmm wil l  be chc ’s i g mm ed base d on ie ’~u s u h m I i t .  xl u e b u e ’s and anma ~v sms t inder  e’xpl ora—

ton y  de v e l op u mm cnt  x x o r k

J- ’i / 9 7( 1  / 77 / ‘rogress

l Im b , pr o i c ’ct xx ill i x c ’g unm m m  I ‘n l x .L’x)

PIa~:i~ed %I iiesiones (C o in  pieluni l) a les)

I ) e e c m m u b e ’r I x u 7 e l  \ l  a i t e m r  c o n t r a c t  f o r  cbc ’ su g m u c ml  f u m l l - s e , u l c  s r s t c ’nm .

I h u e ’ I I I a l in icat e ’ amid i n s t a l l  s v s ten i m
Scpt e ’ nu u l mx .’r I ~)5 , I c’sl am i d c’x ’aluate sr stc ’nmi .
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Sel f-Sufficiency
Category 6.4

NAVFAC

Applicat ion of ERDA-Developed 1,500-kw Wind Generators

Objecth ’e

The objective is to determine the applicability of ERDA-developed I ,500-kw wind
generators for bulk power supply at Navy bases , throug h determination of cost and
per form an ce data.

Technical Approach

It is expected that tests of I00-kw ERDA-developed wind generators in the eng ineer-
ing development program will provide data and experience sufficient to plan t est s of a
I .500-kw wind generator based on an ERDA design.

FY 19 76/ 77 Progress

This project will begi n in FY 1980.

Planned Milestones ( (‘otnpletion Dates)

December 1979 -Select a demonstration site for the l .500-kw NASA/ERDA wind genera-
tor test (NWC work req uesD.

June 198 1 —Prepare contract schedule to procure and install a I ,500-kw wind generator
(e~tirn ated award date is September 1982) .

December 1982 -instal l I .500-kw wind generator (by contract ) .
Septembe r 1985—Test I .500-kw wind generator.
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4.5 DOCUME NTAT ION

NAVFAC (Contact: W . Adams—7 03-325-8535)

“Solar Heating of Buildings and Domestic h o t  Water ,” R-835 . E. J. Beck. Jr., and R. 1.
Field, January 1976. revised April 1976.

“Metal Hydrides for Energy Storage Applications .” N-1393 . S. (‘. Garg and A. W .
McClaine , June 1975.

“Energy Utilization of Solid Waste at Small Naval Bases - - An Economic I)ecision Model
and (‘omparison of Two Types of Systems .” N-1465 . P. L. Stone. December 1976.

“Cost-Effectiveness Analysis of Lubricant Reclamation.” M-64-76- l . C. W . Anderson.
January 1976.

“1)ata (‘omp i i a t io n  for Site Characteristics of U.S. Navy Shore Installations FY 76 ,~’

~1-5 2-76- I I, R. F. Bergman. September 1976.
“Operational Testing of a Controlled Air Incinerator with Automatic Ash Handling.”

(‘R-77.008 . N. Kleinhenz and El. Gregor Rigo, Systems Technology Corporation ,
November 1976.

“Operational Testing of a System for Solid Waste to Energy (‘onversiori .” CR-77.009 . U.
Kleinhenz and H. Gregor Rigo. Sv’~ ”r~s Technology Corporation . November 1976.

“Wind Electric Generator Systems - ‘ ;ry Ana lv~is.” 63-7 5- 10 . R. H. Fashbaugh .
November 1974.

“Report on Energy Storage Program.’ ~ ~~~. F. R. l)urlak and A. W. McClaine . Novem-
ber 1974 .

“Summary of Available Information on Lubricant Recovery and Recycling Equipment .
Methods and Techniques .” 64-75-1 1. C. W . Anderson, March 1975.

“Equipment and Techniques for Energy Utilization of Solid Waste .” 63-75-20 , P. 1.
Stone. April 1975.

“Economic Analysis of Solar Pool Water Heating.” 80-76-2 , K. F. Vodraska , July 1975.
“Wind Plant Siting Survey,” NCW TM- 2798 , S. F. Lee. April 1976.
“Solar Survey of Selected Navy and Marine Corps Sites.” C’. E. Parker (CEL letter. 15

June 1976. Ser. 937).
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5.0 ENERGY.RELATED SUPPORT

5.1 INTRODUCTION

This section contains a collection ot’ work units that are not managed by MAT-08T3
but relate to energy. The Naval Research Laboratory (NRL) conducts several Category
6.1 efforts in support of t’usion technology. NRL’s involvement in this area occurs
because ot’ the technical capability and physical facilities availab le at NRL. The fusion
power programs are coordinated with ERDA. NAVA IR conducts several Category 6,2 and
6.3 efforts related to improved aircrat’t propulsion systems. None of these efforts are
directly related to any particular energy strategy and are theret’ore placed by themselve s
in this sect ion,
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Energy-Related Support
(‘ategory 6.1

NRL

Pulsed Power

PE. 61153N-11 (NRL)
Task Area RR 011-09-41
Work Unit: HO 2-28.104

Objective

The objctive is to develop techniques for generating impulsive magnetic fields in
excess of one megagauss to be used in pulsed power transformers and to provide power
t’or pulsed radiating weapons as well as for adiabaticall y compressing plasmas to high
densities and high tern peratures.

Technical Approach

Through preliminary feasibility studies of increasing com plexity, and with continued
theoretical and engineering support , an experimental configuration is to be constructed in
which the irn~ losion ot ’ rotating, liquid metal cylinders or liners will be used to compress
payloads to high energy density.

The approach is to compress payloads. s~~ct ~ as magnetic fields. plasmas , or ion rings,
to high energy density by use ot ’ stabi llied. imploding, conducting cylinders to liners .
This technique will be applied to successively larger experiments to obtain compact .
multimegajoule pulsed power systems t’or use in several DOD problem areas , such as
particle beam weapons and nuclear weapons simulators.

F Y 1976/ 77 Progress

Experiments with a 540-kilojoule capacitor bank system have been performed.
Aluminum liners , initially 28 cm in diameter . 7 cm long and 1 mm thick , have been
imploded electromagneticall y attaining speeds of 1 ,400 meters per second. Compressed
flux magnetic t’ields in excess 01’ 1.3 megagauss have been measured in an open area 1 cm
in diameter. Initial experiments for pulsed power generation have been ‘perfo rmed in
which trapped azimuthal magnetic tiux is compressed . Rotating liquid metal (sodium-
potassium) liners have been imploded electromagnetically to demonstrate rotational stabil-
ization ot’ Rayleigh-Taylor instability. Rotating liquid liners (water )  have been imploded
with gas-driven pistons to achieve stabilized , reciprocating implosion-expansion operation.

P lanned Milestones (Completio n Dates)

FY 1977—Study pressure-driven stabilized liquid liners. Design and construct field corn-
pressor (LINUS-O).

FY 1978—Design and begin construction of plasma compressor (LINUS- I ).
FY 1 979—Perform plasma compression experiments with LINUS- I system.
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Energy-Related Support
Category 6.1

N R L

Numerical Simulation and Design
of Pulsed Power Experiments

P.E. 61153N-11 (NRL )
Task Area RR 01 1-09-41
Work Unit: HO 2-28.106

()hject i& ’e

The objective is to perform theoretical and numerical studies in support of the
pulsed power experimental program at NRL.

lee/mica! .- lpproae/i

Large—sc ale tnt nL’rica! sin mulat ions using f luid codes will be performed to study the
dvrlamics of propose d experiments. Specifically , stu dies of an imploding conducting
blanket to achie~c h igh— m ag n et Ic liekis ~ ill be undertaken. The sta b i l i t y  properties of this
conf iguration w ill he exa ii ned. St tidie s will also be performed on the dynamics of ’
p las m a com pressIon mi cusp geom etr ie s .

f .’~’ / 9 76/ 77 P r ogr ess

One— dimem isiom ia l calculat ions of ’ t he d y n a m ics of an imploding liner have been
pe rforme d. I ncrg\ input requirements to reach the desired final conditions in this
one— di niension,il conf igurat ion have h_ e n  deter miiimi ed . Sta b i l i ty  properties of the liners

c been determined and the hene I ic ial e t t e L t  of liner rotation has been predicted.
I v.o— d imn e misr ona l calculat ions lma ~c ei ’. cm m pre lin imm iary results. Compressibility e ffects in
l ic k. rotat trig liquid liners have also been studied. te compression of plasma field

In i\ t ores by imploding liners has also been analiied

I’lannt’d .llile.stmu’s ((wnpletiwi 1)aies i

I I 0~~7 Study the on e—dime n sional dynamic iropert ies of compress ible. liquid metal
liii ers .

I ‘~ ‘ I ~~ 7 Perform f o r t  her anal ses ot ’ closed—field phasm iia configurations to be co rn—
pre’~L’d b~’ liners.

I V I ‘I~~5 Begin design of 1. 1 ~s US- I plasma compression exper im en t .
I’m I ~i”O I mnal i ie design of I IN I S —  plasma compression experiment.
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Cusp Plasma Preheating Experiment

P.E. 61141N (NRL )
Task Area RR 011-09-41
Work Unit: HO 2-28.108

o bj e c t/ne

l Ime object ive is to st ud~ t he creation m d  conta im inmen it ~ a l_ i rgL ’ vo l time. war m

plasma in magnetic cusp g e omnnL ’ t i v .  Suc h a plasma could be st ibseq uemit lv coiimp ressed by
megagauss magnet ic fields as part of t i e  1 IN IS approach to tI me creat ton i of h ig h ci le mg~
demm s it ~ plasm mma s .

1t’ehfli( ’al l pproat’/z

\ large I—met e r  d iamete n magnetic bott le is c rea ted by two  o pposi te l ~ d i recte d
mmna g nie ~ic L O l i s  ( t i c  c us p gco i n ic t r ~ L Plasma is created by a umliqtie. two—stage process in
which a part ia ll~’ ioui,eil gas cloud is crea ted by irradiat iom i of a pellet wi th a
nco d~ inn t u tu—g lass laser am id then ful ly io m ’iited and h eated by a high—power carbon dioxide
1.1 sc r.

/ )  / ~17 fr ~7 Progre ss

( onstruc t iou of the experiment is coiiip letc . I lie creation of gas clouds by laser
irradiation of so lid targets h a s  been investi gated ex te nisi v el~ . lIme carbon dioxide laser h as
produced miiore than omit ’ kilojoule . ~ hm ic h is absorbed by thc gas cloud. Plasma clouds
contai nm ing over lO t  ‘I e lectrons nave beemi created with temuperatures of about 50 electro n

~o lt s.

l ’la,,,,ed Mi!esioizes ( ( ‘ wnpktiot: 1) au ’s)

F V 1 977 (ontim iuc experiments of suspem itled targets.
FY I 977 Study con l imiemi ient of ’ plasnia in cusp sys t enl i  -

I V  1978 ( ont inue ex periments omi f ree—f al l mng t a rget s .
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Energy-Related Support
Category 6.1

NRL

Research on Mechanisms of Neutron Radiation
Damage to Structural Material s

P.E. 61153N-22 (NRL)
Task Area RR 022-09-41
Work Unit: HO 2-28.101

Ohjeeiit e

The objective is to determine performance and develop improved materials t’or use in
advanced high-temiiperature nuclear S stern s , such as the liquid-metal fast-breeder reactors ,
com it rolled thermonuclear reactors , and gas-coo led reactors through an understanding of
t he mechanisms of radiation damage , es pecia lly void formation and helium embrittlernent.

Tee/in/cal 1 ppr oae/ i

Acc e lerated da m age production by non bommibardmnent is u~- 1 to simulate neutron
damage . Correlative mn-reactor ex peri liiem ’ttS are conducted. The daniage is evaluated by
using transmissmo ni electron microscopy to characteri ze the influence of parameters such
as irra diation tem nperat ure . f luemice . f lux . microstructur e , and solute elements on void
to rmnatiom i.

FY 1976/ 77  Progress

Two nickel-aluminum Nm -Al )  a lloys (a 6 percent solid solution alloy amid a 15
percent prec ipitation hardened al loy) have beemi ion bomubarded to 30 displacem nents per
atom ( dpa) at 5 temperatures tiom 5 5 ~’ C to 725 ° C amid at 625 ° ( to f luences of 6, 30,
~O, and 200 dpa. N i -3 \ l  precm pitates were found to decrease in size from 3O ’~t to 70A
umi der irradiation at 725 (‘. Swe Ihing trends in an Fe- IS ( r-2S Ni alloy under study in an
F RDA—spo nsored intercomparison program were characterized for test matrix points at
600° (‘ . 650° (‘ . 700° (‘ . amid 7500 C at fluem ices of ’ 10 . 30 , 50 , and 70 dpu.

A i ia lvs es ot data on Fe~ IS (‘r — S  and of t ime  st tm dy on N i— ~ A l and Ni—I 4A 1 alloys
were prepared A parametric study of ’ varia bles inf luencing time—dependent miucleation
t heory was im m itiat e d. A report w as prepared based on analysis of data from I Me\’
e lectron irra ihiations at Ila rwell . Arm cxaniin~ tiom i was com upleted of the influence of
prei ect ioni of ’ helium on void nucleation in ni,kel,

I’lanned Milestones ((‘ oinple i ion I) a tes)

I V  1977 ( ontinue amia l~ s is of ’ neutron irradiated Ni amid Ni alloy as specimens are
discharged fro m the reactor.

I ’ m  I ~77 Continue ion bombar dniemit st udies of influence of minor solute additions on

swelling of Ni with higher influence irradiations of ’ low—swelling alloys of Ni-I -Si .
Ni—I Ii and Ni — I  \lo

13-286 
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I ’ m  1977—Begin assem bly of creep apparatus to study miiic rostrttct urc-property relations
in creep and creep rup ture ,

I V  1978 Prepare treatise on the use of simulation techniques to study and predict
swe lh imig in metals.

I~\ I 978 (‘ont inue study of influence of solute additions and precip itates on void
nucleation amid swelling.

I ’ m  I 978 Initiate exp erimemits on influence of mi c rostr ucturc oil prop ert ies in high
t eui ipe ratur e alloys f ’or energy conversion systems
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ENERGY-RELATED SUPPORT
ADVANCED DEV ELOPMENT (6.3)
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I ic ~ - l~e I,j,~’d Snippurn
( i i c c  i i  ~ 1, 3

\ \ \  AlIt

Joint Technology Demonstrator Eng ine

P.E. 63210N ( NAVAIR )
Project W0580

Object /m e

Tie ObtC ’ct ivt ’ .~ to take t he ad~ anced propulsion ~\ s t& ’ii i components being dc ’sc l—
ope d un der ‘‘Propu ismom i ( omiipoiii’ nit Iec himologv .‘‘ ~\ O’~ ~ 2 . and coiiibi c th em with
advanced co mpom -me nts being developed by the ~ir Fo rce A ircr af ’t Ttmrbin e I ngine ( as

;enerator ( A rl  (;(~ 1 program into an integ rate d technology demonstrator engine suitable
to support t he Nas y ’s plamimied I uturt ’ a i rcraf t  s\ s t c n i ns development. It will enable
de mnom istratiom i of the sv s t e i i i s  e f fe c ts  of a whole emig ine before emi iharki ng on an extensive
enginiecring ile~ e lopment prograni.

l eek meal A pp roacls

The design , fabrication , ami d a~se mnb l~ oh t he eng imies will corn inu~ t hrough FY I ‘~77 ,
(o m it racts  were let n tin two of t h e  three major engine m anufacturers to incorporate their
co mponents into the joim it technology demonstrator engine JiI)L Support is also being
provided to Tek ’dymie-CAI- for fa rm adapti s e h ardware for their smal l engine JTl)F.

Sea-level tests of JTI)I s will be pertornicd in I ’ m  1978 in the manufacturers ’ test
cells , Both steady—state and dynamic test i m ig will be done, rime basic design of tI me JTD F—l I
will be started.

In I V  1979 , altitude tests of JTDE -I will be pcrt ’ormed at the Navy Air Propulsion
Test (‘enter (NAPT(’), l’rentom i . N.J. The developniemit of J’rDL-Il will continue,

Planned Milestones ((‘ompleuio n Dates )

June 1975 Award Teledyne-CAL contract ,
September 1975 -- Award ((‘ contract.
Jamiuary 1976 - Award Detroit Diesel Allison Division contract.
July 1978 Initiate JTl)L-I development.
I)ecember I 979- Complete JTDE-l development.
Ju l y I 978—Initiat e JTDE-lI development ,
May 1982—Complete JTDE development .
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Energy-Related Support
(‘atcgory 6.3

NAVA IR

Propulsion Component Techno logy

P.E. 63210N (NAVAIR)
Project W0580

Objecth’e

The objective is to provide component tec h nology suitable for operation of all
propulsion systems .

Tech nical 4pproaeh

The technology that results from this effort will be a direct part and will be used in
the implementation of ’ ti - me Joint Navy /Air Force Turbine engine development plan. As
ti- mis techmiology heconies applicable , it will be incorporated into ti- me Joint Technology
Demonstrator Engine (JDT E) program (W05 80). The initial endeavors will be directed
towards variable area high-work load turbines f”or operation at temperature s up to
3500° F. as well as combustors capah!e of a 60 percent greater heat release rate.

The development ui low-pressure turbines will he completed. The program to
develop an advanced lii~h-pressure turbine has been started. The project will partially
support t Ime development of ti -me full authority digital e lectronic t’uel control ( FADEC)
and the directionally solidified eutectic turbine blades. A joint prograni with NASA will
be performed on the interface of two-dirnemisiona l nozzles with advanced air frames.

TI-me work on the FADEC’ and t he advanced high-pressure turbines (AIIPT) programs
will be continued. Because of fundimig constraints , the remaining programs will be
eliminated. In F\’ I 979 . the technology assessment program and the lightweight fuel
delivery system programs will be started.

P/aimed Milestones ((‘o,npletiwi Dates)

(‘omp iete LP turbine
- Start development of advanced h ig h-pressure turbine.

- Accomplish swirl after bun ter development .
Develop lightweight fuel delivery system ( LWFDS).
Start inlet/exhaust systems program.
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Energy-Re lated Support
Category 6.3

NA V A I R

Self-Sufficient Starting System

P .E. 63210N (NAVAIR )
Project W0581

Ohjeetii’e

( he object ive is to develop a se hf —su f f ic iemit  startin g s~ stein that will iiiake naval
aircra f t comi mpletely independent oh gover nmiiem it—su pp lied fuel for  engine s tar t i m i g.  This
includes single or multiple emigines . preflight checkout electrica l . hydraulic, and pneu-
matic I, and aircraft standby operation. lime system u will also provide emergency in—f light
power for aircraft control and Ii igh alt it ode enigimic start mmig.

TeeIiiiu’a! ~lpproaeli

The propose d system will consist of an advance d desigii gas turbine auxiliary power
unit I AI~t with au integrated emergenc y power supply system and accessory drive gear
bos equipped ss it Ii an a ircr af ’t flight control hydraulic pump, utility hydraulic pump, and
c k’ch ric power generator. For pn-eflight checkot it amid standby operation. the AI~U provides
ai rc ra f t  bleed air and power for gear box milotoring to provide aircra ft electrical amid
hydraulic power. Inc .\l’~ drives ti me engine through a power—take—ott shaft for starting.

Pla,,net-/ ~lile.siones ((‘oinplei iou 1)aie.s’)

October I ~-i7 7 Ini t iate development.
No~ ember I 978 limit iate testing.
June I 980 ( ompk’te development
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6.0 ENERGY MANAGEMENT AND ANALYTICAL SUPPORT (6.5)

These projects encompass Navy in-house nianagement of the energy R&D program
aiid includes analyses amid studies iiecessary t’or this management. Analyses and studies are
assi gm ied 1w MAT-08’r3 to Navy laboratories amid contractors.
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Energy Management amid
Analytical Support

Category 6.5
NAVS LA

Navy Energy Usage Profile Study

Ob/eeiin ’e

Time objective is to prov ide for t h e  maintenance , update, and report preparation for
a computer-assisted tabulatiomi amid analysis of Navy energy usage , including t h e  ship, air .
and shore establishments. Navy energy requirements will be projected to FY 2000. as will
the emiergy needs of specific task force structures , as desired.

Teeluuuical -I pp r oaeli

The tabulation will be based on available documentation dowii to imidividual Nas y
umiits and will m d  tide act iv i t y level inform ima tion. It will provide a measure oh’ t h e  impact
of ’ coi i se rvat ion amid energv-nuanagement e fforts amid policies on energy comisuniption and
le~el of ac t i v i t y .

I F  197O/77 Progress

l im e computer prograni has beemi completed. T he  full auto m ated progra m provided
LV I 973-7~ historical data amid recom uputed fuel usage rates. lime data were amialyzed on a

n~ro.~s summary level amid t h e  detailed analysis is under way.

I ’lanned ~Iilesto,zes ((‘oinpleuiouu l)ates)

Septen iber I 977 Publish detailed [V I ~73~76 analysis.
October I 97~ (‘onipile usage profile data f ’or LV 1973—77 . Update LV 2000 projection.
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i’iieig) \ianagemne ni m amid
Anal ytic a l Support

(‘ateg o ry 6 5
NAVSE A

Navy Critical Materials Study

Ob/eeuin ’e
p

Time objectives are to develop the means to monitor crit ical mnateria l usage mi naval
svs te mi is: assess time iiiipact of mater ial short ages , em bargoes , etc . : amid enable forecasts of
mater ial req uirememits .

let’/u,neal .1 ppro (U’/ I

Data sources and time spe cmt ’icat o h s  or standards governi n- mg t h eir comiten it are beimig
reviewed to identif ’y data avaml able amid t he format.  I lie use of the data source s is t lien
examimied and a ‘‘umiified ’ ’ specit ’icatiom i is proposed tiia t will meet all users ’ requirements
and he in a format suitable for automat ic data proccss inig The computer program to
con~ert t he raw data . mmi umi if ’ied lorm uat , into the niaterial usage data is beimig developed in
parallel.

ro prove the worka b ih i m ~ of t u e  program amid time um i if ied spt ’c if ’icat ion form mm at
mamiual compilations wi ll Inc made on typical  m ias ~i l iten ns . These results will be compared
~ ith the results of time program

I’} /Cl7 1,,’ 77 Pr ogress

\ report was issued on ti m e devclo pnnc ni t of t h e  methodology . inic luding a mm iant ma l
coinpi l.itioni of data f o r  a Y~ on mhi ngton lvpe 11)1 auxil iary steam fur hine. ..\ contract was
isstie d to re~ ic s~ ex i s t i ng  da ta  sourc~s . propose a ti ni i t ied s peci f icat iom i  , anid develop an
automatic data processing pro~ramni I lie ca s ib i hn i  is to he den iionist rated on ti - me l~d—25 0 0
gas turbine.

A prefini iniary report oil t h e  data source review was issued.

I’Iam,ed ~lilesio,,es ((‘oun p ie lion D oles)

January 1977 Begin review of unified speci t icat iom i h~’ various agencies .
.I.inuary 1977 Rev ic~ result s of man ual compilation
April l’977 Recast data for I \I -2500 ni b proposed unified f ’ormat and m iii trial.
J uk 1977 (‘omp hete report urn program, comB paring program resul N w ith the mam m al

results
September 1 ~~7 7 (‘omp lete man ual comp ilat ion of piece parts for LM—2 500.
No~ ember 1977 Update materi a l elenmciit referemi ce file
I)ecemher I ~77 Review exist ing data sources and rccomtimend unified specification.
Jul~ 1978 (‘omplete review of unitied spe cification by user agency -

B—29~
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July 1979 Adopt unified specit’ication and make part of all Navy contracts.
January 1980 Begin to review input , based on unified specification , and use program.
January l~ X 5 Based on usage data . forecast material requirements.
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I iiemgv Managenieiit amid
Aima lym ical Support

Uaiegor~ 6.5
N A V M . \ T

Technical Assistance to Navy Energy R&D Office

Objecuin’e

[ he ohject isc is to provide a ss c c k ly situatioii report , an annua l energy fact  hook .
assistance mi ann muallv updat imi g the I nerg~ R&I) Plami . aim animual report of cl ic ng~ R&l)
progress , amid technmica l concept re ’. news , evaluations , reports , amid vis ual aids as require d.

TecI,,,ieai .lpproac/u

reL’ lm ni ka l assistance in provi ding the above items is .icc ‘iii ph is hied b~ com itractors and
Na’. ‘~ laboratory support.

I”) 1976/77 I’rogre.s~

Fec hmnic a l support provi ded in I ‘m I ‘)7~~ and 1977 has immeluded

• (‘ompre hiensiv e assessments of imational and worldwide em iergy resource data ,
po licy issues, and ene rgy R&l) programs, Results ut this ef ’fort were reported in
s’.eckly situation reports I S l IREP an - mel imi two issues of tIme h- nergy Fact Book.

• Prepa mat ion of input data and conid uct of ’ studies and ana l~ ses mi support of Navy
cmie rgy R&1) planining documents. A ehraf ’t I- iiergy R&D Progranmm Plan f ’or Navy
s t a f f  and working level rc’ . j ew was distributed m m  icily I 976 t’ollowed by publica—
tion of time final versioni of time pham i in October 1976 . A miiimior update to the Plan
‘.s- as distributed in April 1977 , followed by a complete dra f t rewrite for staff and
‘.wrking leve l review in July 1977.

• Preparatioii and 1)uhhicat iofl of ’ Navy Energy R&l) Progress Reports in January .
March , and November 1976, and in April 1977.

• Research amid preparation i of ‘‘~~ssessnient of N ~~~ A ircrat ’t Fuel (‘onservatioii
Technology I ask I-orcc Report amid Related (‘ongressional Testimony, ’’ “Assess -
memmt of LRI)t\ ! 1)01 Lmiviron mm ienta l Impact Statement for Proposed Synthetic
I ueis ( omnierc i a l iz at ion Program.’’ ‘‘( ommemits oii Feasibility of ’ Sn.mpp lyinig Geo—

hie r m n m ai Energy to t h e  Naval Station m , Kef lavik . ’’ “l’reiiminary Assessment of ’ Tidal
Puss em Potential at Cutler. Mainn c .’’ “Assessment of time State of t he Art of ’
( ol isc ri tie \~ nd l inergy b~ the’ Windmill Mode to Electrical I miergy . ’’ and “Tech—
nicah - \s s c s sn mi en i t of IGT Process for time Improved (‘oiivcrsiomi of ’ Oil Si-male’ to
I l’~ droL’ar bon F uels ’’

• Nu mni e rous poimit papers amid other reports were prepared . includiimg analysis of the
mii paLf n~t leg islat iv e ’ act ion: coinmuents and recomniendatiom is on I’ Rl)A Plan 7~ — I :

dr a f t  ‘‘ Menni o ra nidt in ii of t mmeiL i s I . t ’ t d mn i g  on loiiit I icrgv I - t o r t s  of I RI)A l)OD’’ :
0 mii im e’n ts  on dra f t  l)ET( Pii tsi.’ Ill Report: “Evaluation of Advanced System

(‘onice pt : Nas~ \iodular Integ rated Utility S~ s t . ’i ii ’ ’
. strategies iii ti me 6 .2 Program .

U- .~ I
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“Fuel Chiemist i’y ’’ : review of F Ri)1~ conservat iom i program approval document:
Na’. ~ 

I)ecis ion (‘oor dimiatimig Pape rs on syn it h iet ic  fuels , energy conserv atioim . and
\L’ ht sUt ic i e n mc v - am id ‘‘N,isv l’.imergy R&l) Summary .’’

P/wined tli/esio,,es ( ( ‘ oiiu p ielion l) a ies)

W eekl y Publ ish S l IR  I P.
Ut nito nt l i l  t - p~hatc I miergv I- act Rook chapter by ch apter.
I ( )cto her I ‘)~~7 Publish Na’. v I miergv R&l) Progi’aiii Plani.
I ian m uar v I ‘) ‘~‘~~‘~ 1p~late l~& l) Prog ram Plan .
I \ p t r I  I o) 7~~ t pdate R~~l 

) Progranti Plan.
I \pril I Q”S Pr~ ~arc annua l Na’. ~ energy R& I) progress report.
I J iil~ I ‘ ) ‘~~‘~ h’&ess ’ rite I- nie rg~ l~&l) Progra m Plami.
\s  Req ucste d Prepare tec h niL’,il concept , Is scs s mi ients and technical report s

l1~302
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L - t i e ia v \Ianagemne nt aiid
A n naIs t ica l Support

( J 1 C L ’ o t \  (~~S

\ ‘ \~~ i - A (

Energy Usage Statistics for Sewells Point

Object/m e

Fime ob iecti s e is to e het e rmimie tI me site ch aracteristics of Sewel ls I’o immt Navy Base to
c liaracter iie energy usage -

iee/:n,eal lpproae/i

[lie Sewc lf s Point N,is ~ Base svi ll be am ma lv te d to identi ty end uses of energy oii ani
a ty p ical m im ul t i f ’unict ional Na’ . base.

I’~}~ I 976/77 I’rogress

I’iiis proj e ct will begin in LV I ~~~~~~~ .

I’Iauu,n’d UiIt’slo,zes ((‘ounpielion I) ales )

~l i f c ’ ,non tcs  f o r  t i t us  pr~~ ’~ n are’ \ L ’ t  to lie detcrninnned.
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Energy Mamiageinent and
Analytical Support

(‘ategory 6.5

N AV FAC

Review of Guid ance Governing Centralized Steam and
Electric Power Generation by Naval Installations

Objective

l ime ob iecti ve is to res j ew N.iv~ policy governing cemitral steam and electric power
genieration i in light oh’ currem it fuel costs and projected escalat iomi.

Iee I uu, u ’aI .-tpproaeh

lime ind ustr ial  and commercial geimda nce established by ti - me Navy goveriiing ecu-
tra hi ied stea m ami d electr ical posver gei ier atiom m bs miaval im istal iatiumis should be reviewed in
ligh t  of present da~ fuel cost s and pro lecte e l esca lat iomi. lime stu dy ii iso l’ .es t w o  major

ar L’.is of co ncent rat ionm : cem it ra h iieel steam ge mmeratmo n i comimpare el with replaceimie mit of ’ many

small existing boilers , amid cont inued purch ase of e lect rue power vers us cenitmal gem ieration
at a Nas~ base Since t he Nas~ is act seIv attem im pti ng to convert from oil amid natural gas
to c~ n ,il . this st t idy shiou ieh be based on a conventional puiveriied coal unit wit h both
particu late amid st i l t  ur dio~ nde con iti ’ ol.

f”) / 976 77 i’rogress

-\ contn a L t s ta temne n i t—ot  -ss ork for t h e  st uds ssas  prepared. I lie svork ss ill be elo mme iii

t hree phases. Ph ase I. c ose nin g e xm s tm n g boilers amid st e , i t i u— tu ir i ) in ie genterato rs . will invoke a
genera l sn uui h~ of oi i — bas e e lectr ic posse r amid stc ’amii ~c u1L ’ r .ut ion an d a si te—specif ic an i ; u lv sn s

it tss o ‘Iuip~ .ur ils Phase II wi l l  include pm c I~arati On oh pre himim iary designs ami d param iietr ic
ana lyse s of s~ ste ii i  pe rf or mu ann cc an d cost for both mmc ’s’. cem i tr a l and decem mt ra l i ied ste’am
plants ss ith f lue gas desti l f uiriza l ion. Phase Ill calls t om cost - c l t e c t i s c m i e s s  stu dies to
eheterni im ’ie if e lectr ic p osse m should he gc’ i ierate e l in addit io nm to heat amid pmocc ss steam at

m e s s  L’en i t ra i pl an m fs . () in h~ Ph ase I will he done’ ii I\  l ’a 77

I’ luhuul(’d ,IIil(’slOul(’,S ( ( ‘ ounp lelion 1) aies)

I)ece mi ibcr I ‘)7 6 Prepare conitract schedule’ for  gum danice st t idy -

1 tu l ~ I ‘)77 ,‘\svar d c o ntra c t  for Phase I.
No’. C mhe’r 1978 \ss .inI e’oiit ract for Phase I I
Noscniher 197 ’ ) \ss .inI conitract f or  Ph ase Ill ,
ink I 07~ — SL ’pt L’ mmn ber 1980 Monitor e’o nfm ’ae ’t ant I publish reports .
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7.0 FUNDING

.ur uo us fu iiding profi le ’s base been pre ’p.ire’d to sh ios ’ .  t he’ ~~~~~ energ~ R& l) pro~~ann i
fu mi dmiig s i I t i .t t i t ) i i . I Iiese ’ fun ding data . m e  tabulated in two sea s s . I lie fum id s require d to
t em mi e l t ie t  t lie s’. ork pL iim nmed in thi s document . i te ’ sluos ’ . mm in I able’ 13.2. I ‘minds , at hori,cd by
Pi )\E ’~

) . m e ’ s liovs fl in 1 j ble’ 13—3 , amid are iele ’ n i t ic a h to t Ime pre ’v mo us l~ .ipprase d 1 ‘~ l)P .

Table B~2. REQUIRED FUNDS BY CATEGORY AND STRATE GY , FY 1978-83
( Millions of dollars)

St ramegy FY 1978 FY 1979 FY 1980 f ’ t 1981 F Y 1982 F Y  1983

‘ ‘ u s  Co nservation 2 1  6 2  10. 7 14.2 16 1 185
6 3  Sy t ’ ’t c Fuels 5,5 9.5 1k’ ” 14 .9 ~6 7  184

Energy Se lf-Suff ic i enc y 1 .9 66  9. 1 8 7 10.0 in 2
Subnota l 9.5 223  320 37.8 428 48.1

Energy Conservation 4.5 7.7 13.2 16.9 238 299
6 4  Synthet ic  Fue ls lT&E l  0.5 20  3.0 3.8 7 0  11.0

E i r ~n5 Self - Suff ic iency 0 2 1 3 9  7.0 9 1  1 5 1
Subt ota i 5.0 11 .8 20.1 27.7 39C 56.0

6.5 Energy Mana~~ment and 
~~ 1. 4 1 7  2.0 2 0  2 0Analytica l Support

Energy Conservation 6.6 1 3.9 23.9 31 . 1 39.9 48.4
Sy nnhen i c Fue ls 6.0 11.5 15.2 18.7 23.7 29.4

Total E i i i r r i y Sel f -Suff ic i en cy 1 .9 8.7 13. 0 15.7 1 9 1  26.3
Energy Management and 

~~ 1. 4 1 .7 2.0 2.0 2.0Anal ytica l Support

Total 15.6 355  53.8 67.5 d4.7 1o6 . i
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_ ___ ___ _ _ _ _ _ _ _ _ _ _ _  -

1.0 INTRODUCTION

I st , m b hi s himi ien i t  of t i l e ’ I)e ’ par tmt ie ’nt of ’ l.nierg~ I 1)01 ) on I October I 9’~7 b r o u g ht wi t l n
it sign i f ie ’ant changes in ti m e struct lire ’ of ’ t ee le’ra l en.’rg~ researc h and de’ve lopmenit
t’um -m c t io m ms . ( onso h’ ’ fa t ion i  of ti me I iic ng\ Researc h and l)eselo pme ’nt .A d mnm nis trat io n i
( I  Rl) ,-~

) . t ime I - ce he ’ra l l- ne rgy -\ e i m im im i i s t rat i ts n i  (LI \ I. ami d t he I’ e’e le’ra l Pi usse r ( om rimn uss io n
I Pt - ) . in adeli tioni to tIme i ran sf e ’r of resp omi s m bi l mt ies f rom o t h e r  agencies and de’ pa r t nment s .

provid es a n- mew st r i uct tire te) r time form uufation i and innple’m iie ntat ioni of c uierg~ pol~~ - I lie’
impact of th is  re’o rgani/at ion on ne ’se ’arc h and de’se ’Iop mn enit i~ unmcerta m n i . hut a White ’
I louse I- a c t Sh eet , release ’eI I March I 9~~” . sc’t tor t  Ii President (‘ar t e r ’s philosophy of w h at
t ime m i e w  role’ of eiic ’rgy researc h a m - mel d e s  e’fo l’imfl e’iil sholt ld lie mi 1)01 - ‘‘ .- \ u i  eniergy researc h
and de’ se ’lo piiient program should CS s t riot to se rs C i t s  own e’nie ls . he mt to provid e tIme
c oeuuu tr \  w ith ti - me energy options se dcli national priorit ies e lemamid m i  order to halamice our
energy need .’’

I iie’ 1)01 ( )rgatiizat ion Act  I P.l - 9~ -9 I s’. as sigm ieel 4 .\ ug ums m 1977 , The Act
prov id ed for a Se cretar y  , a l)epiutv Se ct ~ ! un \  , an I. ic Ier ~c’c r c t a i \  f ’or Lmiergy Conserva-
tion . and eight .- \ s sus t~~i i t  Secretaruc s . I . le ’se ni m c s t u i i i s m i i i h i t  ic ’s ire to be divided among the
eight .- \ s s i s ta nt Secretar ies . Fhie I I areas an’ : emiergv resource application, energy research
ami d eie’ve lopment , environmenta l e t ) n i c ’e’rits . nnte ’rniat ionma l programs ami d policies . nat ionial
secur i t y  futm e’t ioni s , im- mter go ve mmm ni e ni ta I policies amid re lations . conlpet ition m and consLimer
affairs . miuc lear waste ti ianmag crn eni t . energy coniser ’ . i t  uo n- m programl is , power niar ket iimg regu—
latiomi . amid public ami d coimgression ial liaison. T u e  President , upon appoinitmeiit of ’ the
variou s Assistamit  Secre tar ies , is to ide’nt ify t h e  particular functions assigiied to each.
These 11 areas represent progranmniiat ic responsibilitie s t h at were once assigned to agenicies
and departments absorbed or partiall y transferre d to 1)01-.. Figures (‘- 1 and (‘— 2 provide a
grap hic surnmiiary of t h e  responsibi!ities assum i ieei by 1)01-. and t Ime organization of ’ t hie iit~w
ekpartmuent.

To accommodate time l’unct iomis t h at are outside ti - me responsibilities of tIme Assistat i t
Secretaries , time ,‘\ct  provides for time e’sta hlisliniient of an Energy Information Adnii inistra—
tion. I:celer~il Emiergy Regulatory Commission . aim Off ’ice of ’ Eniergy Research. an
Economic Regulatory Administration , ami d a I_easing Liaison Committee.

T h e l- .niergy Information Administration is responsible t’or a centralized energy data
ami d inf ’omniat ion program to collect, eva luate, assem ble, ana ly ze , and disseminate data at-md
information. The areas of concern are emicrgy resource reserves~ energy pro duct ion .
demand , and technology : and related economic a nd statistical information.

TIme Federal Energy Regulatory Commission is a t’ive-member independent regulatory
commission with responsibility f ’or reg em latory functions transferred t’rom FPC. FEA . and

(‘- I
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AD TRATI ON

T OTAL TRANSFERS

L D E P A R T M E N T  I
OF ENERGY I

~~~_-~~~~~~~~~~~~~~~~~~~~~~~ AL TRANSF E RS ~~~~~~~~~~~~~~~~~~~~~~~ iNATi ON

DEPARTMENT
OF INTERIOR DEPARTMENT OF DEPARTMENTHOUSING AND URBAN OF INTERIORPOWER MARKETING DEVELOPMENT
FUEL S DATA ENERGY LEASINGTH ERMAL EFFICIENCY P0 Li CVCOAL MINE PRODUCTION R&D STANDARDS

EMER GE NCY POWER AND 
_________________________ _______________________

RESOURCE A CTIVITY
ENER GY PR ODUCTION SECURITIES AND

ON FEDERAL LAND EXCHANGE DEPARTMENT OF
— COMMISSION AGRICULTUR E

DEPARTMENT
OF DEFENSE HOLDING COMPANY RURAL ELECTR IFI.

ACT FOR ELECTRIC ICATION LOANS
UTILITY MERGER SPETROLEUM AND

OIL SHALE RESERVES 
____________________________ __________________________

DEPARTMENT INTERSTATE COMMERCE DEPARTMENT OF
OF COMMERCE COMMISSION TRANSPORTATI ON

V OLUNTARY INDUSTRIAL OIL PIPELINE FUEL EFFICIENCY
EN ERGY CONSERVATION REGULATION STANDARDS

Figure C- i. FUNCTIONS AND AUTHORITIES TRANSFERRED
TO DEPARTMENT OF ENERGY
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ti me Imiterstate (‘omum mierce (‘o m immn iss io lm I l(’( ’ I. Fl -m is includes pric mmig amid licensing f ’or a wide
ramige of ’ em ie ’m’g\ sources .

The Off ice ot’ Emmergy Research h as  assumm iieel l;R1)A ’s ph ysical research program im and
is imivo lveel iii idcntil’y ing gaps amid duplications in research amid dcve lopn mem mt . managing
faboratories supporting time miuclear weapons comuple’ , prolmiotimig ed ucation amid training
iii basic amid applied researc h , amm e l carryimig out additiomial assigmied dut ies stipportive of
basic amid app lied research. The Office also serves as time principal adviser to tI me Secretary
oni energy researc h issues,

Time Ecomiotm i ic Regulatory Aelmimmistration is required by the Act to mmm a im mtain
separate of ’f ’ices f ’or the pre paration of ’ reg ulati omms amid tIm e enl’orcem imc mmt o f those regula-
tions , TI-me Secretary has ti- me responsibility of eleterminimig t he l’umict io mms of the Ad mm imi—
istration sv itii the stipulation t h at they not overlap the duties of the Federal Energy
Regtmlatory Commissiomm .

‘rh-me Leasing Lia isom m (‘omm mn m i ittee ’s fum ictiomi is to coordimmate t Ime Separate responsi—
bihities of DOE and t h e  1)epart mnent of I miterior ( 1)01) as they relate to emiergy leasing.
The (‘ommim ittee comprises au equal ntimmiber of representatives from DOE amid DOI.

Before thie creatiom i of DOL , emiergy-relateel programlis were elif l’used among several
agencies am i d departmem its , A review e)f t h ese agem icies an-mel eI e part memmts and I-mow I)OL has
affected them mi follows ,

(‘-4 
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2.0 ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION (ERDA)

ERDA was established by the Emiergy Reorganization Act of 1974 (P.L. 93-438) to
unite the major federal activities in energy researc h and development and to coordinate
thie development of all energy sources ,

As of 1 October 1977 , all of ’ ERI)A ’s planis . programs . and interagency agreements
were assumed by DOE. (Figure (‘-3 si -mows ERI)A’ s orgamiizat ion before t h e  transfer. ) A
review of ERE)A’ s programmatic contribution to DOE follows .

Soon after its establishment . E R D A . in conmp liamice wi th its legislative mandate ,
began to determine the requirements t’or the des—e lopment of ’ a national plan f’or energy
research , development , and denmionstration (Rl)&D), u sing ti -me policy goals established by
Project Imidependence , ER[),~ set nat iomial technology goals . ERDA’ s RD&I) program , as
stated in E RDA 77-I , h as taken a new , more directed approac i in accordance wit h
President (‘arter ’s nat ional energy plan suhmmiitted to the Con gress on 20 April 1977. TI-me
impetus of t i-mis plan is toward energy conservation and tFt e d evelopment of new fuels. It
calls t’or I I) a conservat ion program to improve the eff ’iciency of energy use and to
reduce increased eleniand . (2 )  expansion of existing feme l sources t h rough enliamiced
recovery techniques and conversio mi of industries amid utilities using oil and gas to coal
and other n-more ahemmidamit f’uels , and (3) deve lop mmment of new fuels ti - mat are renewable and
inexhaustible .

Table (-I outlines ERI)A ’s FY 1978 budget request and approved appropriatiomis for
its t’ossil energy programmm . The total budget for FRI)A energy programs has ch anged signit’i-
cantly since FY 1976 . ti -me t’irst f’ull year ERI)A budget , in term s of dollar amount and pro-
gram emplmasis and distribution. Table (‘-2 reflects these budget trend s.

Ti -me areas of emp h as is iii the F\’ 1978 budget request are :

• (‘onservat iomi , to great ly expand time program to d evelop or improve technology
tor energy conservatiom i iii tramisp ortation. residen hiah/comminiercia l buildings, and
m d  ustry , and thus red tice imports of foreign oil and gas . anm e l to condm,tct RI)&D
fur ti - me recovery and uti h izatio m ’i of waste heat at ERI)A ’s em’i r ichn’memit plants and
production reactors , in accordance with ti - me miat ional energy plait .

• Fossil Energy , to s u bs t i tu te  coal and coal—derived t’ue ls for oil and gas: to expa mid
existing tec h nology to develop economic ami d eimv iron mmm ei itall y sal’e mmiethods to
burn  coal directl y , particularly the h igh -sulfur , eastern coa h s~ and to develop
enhamic ed recovery techn iques t’or pet ro leunm and si - male oil -

• Solar I mmergy , to continue time solar heating amid coo ling de m m monstratiomm prograiii as
we ll ,is furth e r R&l): to support and expand solar electr ic ’ R&l) program s a r m d the

(‘ -S



----~ - - -----~ -- - - ‘ . ‘ -  ~~~ - - -~~ —‘~~~~ -

_ _ 1 
1 _

— ~~~~~~- - -  - TTi~~ , r 1  ~

_ IH H_ _ ] 
___H Jr~ 

H 

:~~~~~~~ J: I!JH~__
_ __- 

~ ~ 1 ~

-

~1~
’

1

J
t -

(‘-6



_ _
____ _ _ _ _ _  

_ _ _ _ _ _ _ _

Tdble C-i . ERDA FOSSIL ENERGY DEVELOPMENT!
OPERATING EXPENSES

(Bud get authority, mil lio ii s of dollars)

Program ERDA Revised FY 1978
_____________________________________________________ 

Budget Request Appropr iations

Coal
Coal liquefaction 107.0 1 .1
Hig h-Btu gasification 51 .2 59,.
Low ’Bt u gasification 73,9 50,0
Advanced power system 25.5 12.8
Direct combustion 53 , 2 55.1
Advanced research and supporting technology 40,0 38.5
Demonstration plants 50 .9 50.6
Magnetohydrodynamics 45.8 27,8

Total coal 447 .5 J75.2

Petroleum and Natural Gas
Natural gas and oil extraction 73. 1 35,2
Support research 3.0 1 , 8

Total petroleum and natural gas 76, 1 37 .0

ln’ Situ Technology
Oil shale 28 ,0 13.3
Coal gasif ication 11 ,0 13.5

Total in~situ technology 39,0 26,8
Total FY 1978 fossil energy operating expenses 562.6 439,0

Tab le C-2. FUNDING TRENDS IN ERDA PROGRAMS
(Budget authority , millions of dollars)

Program FY 1977 FY 1978 ( Percent l

Conservation 161 309 92
Fossil energy 483 621 29
Solar energy 290 368 27

Solar heating and cooling 96
Solar i lth - t ‘C and other 272

Geothermal 55 116 111
Fusion 428 455 9
Fuel cycle R&D 185 350 89
Fission power reactor development 788 690 -12

Breeder reacto i 639 456 -29
Other 149 234 57

Envir onmental R & D  
— 

274 300 9
Total 

,, ,,
~~~~ 2,664 3,209 20
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agr ie’uht urah and m e l  ustri ah use of ’ process heat and hiom imas s: amid to expand t i me
phiotovoltaic s~ stein s programii to d e s  e lop a hess cx t)c ’ mi s i \ c  so lar cell ,

• ( 
~eot hernial I iergy . t e) c \  l)at td kn~ iw hedge’ of ’ t ime magni i tude and content of ’

geot hermal reservoirs as well as umti hi ,atio m i of t i - me reso u rce thro ugh a l’ederah loami
guaranitee progra m: to begimi work on a 50-Mw geothernial power eheii mo m- mstratmon
f ac i l i t y :  amid to chiaracteri ze geopressured resources at - mci mionieleetric apph icatiomi s of
gc’ot hernial energy

• Fusiom - m ik~wer , to exploit reeenit bre:ikt i-mroutgi is and com itmt iue research to det e ri mm inme
tI ne scientific feasibi l i ty of ’ obta ining umil inm ited f ’us ion power h’or ti - me hong ternL to
eom it imiue work on mnagm ietic comi f ’imiemnent an - mel commstructiomm alternatives of ti - me
Tokawak I es t Reactor at Princeton. New Jersey: and to expand time inertial
e On l immemem mt researcii program,

2,1 ENERGY CONSERVATION RESEARCH AND DEVELOPMENT

In h:y 1978 . energy com’iservation researc h am id e heve lopmmiemmt plays a signtf ’ican - m t ly
larger role than iii past years. I- nengy com iserv:i t iOtt minI omihy tn ieaus reduction of ’ energy
u s age’ but includes mi- more eff iciemmt eej uipm iienit amid bumi lehings . and b r  the Ion-mg term . t i e
developn’me mi t of nc’s~ , ener gy -‘c’f ’t’icient technologies. In time near—term -mi emiergy cot servation
measures will hel p to e’Iini m ate ti - me was te  of eile rg\ In svsteml is . t huis proviel in - mg ti me
nece ’ssa r\ t ime to expa mid ti - me t i se ’ of exi st  in-mg f ’ue l s ’and to develop n-mew f ’ue h sources and
energ\ -e ls e pat terns .

Ihe primary energy en - mel— c is c sect o rs are tratisportat ion . resi de mi ti ah - comm erc ial . ami d
industrial . I- nergv comlsc r\ , i t ionm R&D technolog ies wi l l  help to provide man- mv ef ’I’ect ive
co mi \e ’r\ at inn a lternative ’s ,

2.1.1 Transportation

h’assen ger ve hicles eom isumneeh ahmi li)st hialf of ti - me d o m est ic emiergv used by ti -me
tra nsportation sector m m  1976 1 ~~ pem’cen t of t o t a h do mm mes f me c’nem’gy I. For i l - m is reason .
conscrvatiomi mea s u ine s are directed at .ich ics mm - mg a reduction in petroleum consumptmoni
hirough sm aller , lighter cars anet m no el mf i cat iotm s to ti - me i rmternah com-m’i bustion emmgi mie

T h e  turbine amid Stirling emig ine s y ste m s , based on contimutous combustion processes .
are beimig developed to provid e l’ume h econotmiy and cleami air. At ’ter ftmrther developnmicnit , it
is estimated t h at ti - me turhimme engine will be ~0 percent mi- more efm ’icient thami conventiotial
em ig mmmes . The Jev e ’ lopn ienmt of time S t i r h ing cycle ’ is mint as advamiced as the tur b irme . but a f te r
t he problems of ami automoti ve version h ave been resolved, f’uel eff ’iciency could imimprove
by 5 1) to 60 hx’rce. nit -

I RI) -\ is also involved in ti - me eleve lop mmienit of electric and hmyhrid autom mm obi le s , Public
Law 94-4 13. time i he cfr ic and Hybrid Vehicle Research , l)eve hop nmiemit . and l)emom strat mo n

I of I 97~ , ca lls t’or t i- me demonstration of ’ t i- me potemitial of t hese  auttonmobihes and the
in- mi plementat ion of a loan guarantee prograni to en courage commi nm- merc ia l prod uctio im of
e lectric and hybrid vel nc l -s ,

C-S
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Ot her modes of transportation trucks , a irplanmes . tra ins . and sI-mips - are also being
studied for improved energy comiversion efficiency m ethods.

2.1.2 R~~identiaI/CommerciaI Buildings

The residential/commercial sector consumed 37 percent of total domestic energy .
Most of ti - m is energy wemit into hm eatimmg, vent ilating. am - md air conditioning of l)uildings. For
t i-mis reason , development of gas-fired heat pum ps and ot h er econom ’nie , energy-e fficmemi t
systems are being accelerated. Retrot ’it applications to heat ptmmn ps , as we ll as insuhatiomi
of buildings, w ill be used umiti l new system -mis are developed,

2.1.3 Industry

Urtti l recently. energy consunmed by ti - me m neltm stria l sect o r has been imiexpemisive and
plentiful: t i ere fore , t i- mere has been n~ i imicemit is e to develop ways to reduce time wasteful
use of e’ rlerg\ - Since t hi~ mn dustriah sector i s  a large consumer of ’ energy . conservi ng waste
will help to expand fuel ef ’f ’icien m cy . ERI).\ has ehiviele el i ts  energy conservation Rl)&D
progra m b r  t ime ind ustrial sector into tw o n- major areas of action. One area is directed at
I he si\ i’d uns tr ie s t i - mat c’O nsum fl t e 70 percent of , mlI in - mel ustria l energy steel , glass . chieniicals
petro het m m , pulp and paper . ce m ent . and hooc h pr cc ’\slng . T ue  seeonid area includes all
ot hk’ r i mmeh us t r ie s .

S i nt ee e iae ’rg\ m n mc ff ’ic ic ’ncv is so prey a lenit in inmehust ry . i - RI)A is workinmg toward the
Lte vc ’ lopnnent of w .i~t -heat recov ery s \ s t e ’nt ls. One ~s s te rn  t hat converts waste heat f r o m
ch i c ’sc h . or g , ts— t  urbinc ’ s\ ste m s mnmt o mec iia mm ical and elect i- ical energy is time organic Ramik in - me
h o t t o m n n r ’ ~ ’ cyc le I t i  dc ’ mu o nis trat e t i- me ene rgs ef l ’ie me nmcy of ’ t he Ranki nm e cye ’he ’, five’ 600—kw
u n i t s  s~ I I  be n~ -~l.’d iu se’ lc ’c’ fe ’eh iniduistr ial p la n m t s

St t me hi e ’s ire ’ also hei m e con iehucted m m  t i - me in iehu st i’ iaf e neigv cot iservation RD&D
program to rec - c ’ SL ’r ~( , is t e ’ lic~a t  mi uranium c’ mmr ichme’iit am i d g .useouis eh if ’f ’us iont Plants .

2.2 EXPANSION OF EXISTING FUEL SOURCES

l’o mu eet enm er r~v e lennamm el tim - mt ml new fti e’l sources can he Lie ’s eloped , exist ing fue l
source ’s tim ust he expande d . I i  em this , the ’ nat ionmah ener gy plan calls for ehe sel op ment of
e nh anced oil and mat ut ral e~is  rec o ver s  techm - mm q ues , a n  incre as e m m  t i-me el ire’ct use of
a hum ne lant ci~,i I , and arm increased use of light wa t e’r reactor s . l h L ’se h ave also beeni the
mi- ma io r goa ls of I R i ) \ ‘s R l)& I) program,

I- Rl).\ is working w tim irtel ustrv to develop aneh t e s t  c’ n m lianeed oil recovery te’c hi —
miiqties to o ht .um ni pet ro heummi that is s t i l l  in the grouiieh u t t e r  eon iv eni t io nmal removal is
commi phcfe el N i n meteem i test p r o j e c t s  are phanned w it t i  an ions indusf rial p la nmts using t i m e
recov e rs te ’c hnmi qum es il re’ae tv devehoped . Fee’ht i iquu es t O L’ \ t r a c’t nnore i- mat nra I gas t hani is
possib le using c-on v ent  onma l t c c hi m - m ique’s are .i lso he m mm g uie ’ve ’iope’d . \ long with the coti—
t m nue d elevelopiii e’n it of new techniques . 18 emihan me ’eei nia ium i ’a i g as rc ’ cov e rv pr o t e c t s  wii l he
I’ i in ib  Is I uneleel by the gove’rnmenm t an d i nm eiuis t is

( (i 
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(‘oa h is ti - me most ab ummidami t energy resotmrce in the Ummited States and, therefore , is ti - me
prime substit u itiomi resource f ’or petro leum and miatural gas. I lowever , i-mew tec hm-mo logies
mm - must be elevelopeeh to niake ti - me use of coal at t ract ive to immdustries and ut i l i t ies.
Econonmicaf mi - met h ods must be developed to burn coal d irect ly wi - mile controlling time
em - mm issiomi of ’ po hl e it ar m Is in to the emivironnmem mt

TI -me R&l) progranm for coa l eoi - mvers iom i emphasiies:

• Bemmef ’iciation (‘ Ieamiint g ti - me coal before comm ibustiomi to rem nove im purities .

• A tmosph me nic l” humidi i.e d— Beeh (‘ombustionm Mix imig ti - me coal witi i  h i mu estomme to
e himimiate sulf ’umr po lluta m ts amiei bttrnim ig time coal in a Ii uidiied heel . 1’h- mis n-mew
m e t hod of coal conm bustion is ef ’f ’icient antI c’nm v ironm me nnt a l ly sah ’e , ‘Fl - m is technology
is hem -mg elenionstrated on a 30-Mw ste a m boiler ti Rive sv ihl e . \Vest \ ‘ i rgim m ia , Larger
industrial applications are bei img pl:u mm n- med

• Low—h3 tu (‘oah ( ;~s~ f i ca t  ion Btt rn inig coa l m i  l imited amounts of air to produce gas
w ith a lovv energy content ,  Th is m ’net iwieh pern uits ehirect omi—site u s e ’ of ti - me gaseous
fue l as a clean burmiing fuel or chemical t’ee dstock , Demonstratiomm units to test
I imese ,u nuous app licatiomis are planmn ee i , For ti - me longer term - mi , advance d tec himi iques
to d eve lop iuigf — I3 t cm gas aneh sy nithet ic crude oil f ’roni coa l arc ’ being developed

i~ Rh) ,-\ ’s R&I) omi high - mt sv ame r reactors wi th once-througi -m t’m,me l cycles involves a search
f ’or aim c’nro ro mim ne mu ta ily acceptable amid c’cononi ical s:if ege ma re ls s s t emn to ensure peace l’uh
uses of nm t mc lear mmiate nial . These sa f egu a rd s systems are ehesigm ’iee l to account or uramiiunn,
and nmore recent ly t lioriumn . materials . i’rs n’u locating amid mi - mit - mit - mg t h rough ti - me ncmcIe ar
power s~ ste in to raei ioactive waste mnalb igen-ment.

2.3 DEVELOPMENT OF NEW FUELS AND TECHNOLOGY

Vu hul k ’ t tt e’ s uupp h~ of f ’ue l is beinig increased th irotugli conservation an- mel increased use of ’
more abundant i esouui’ ces , R l ) & l)  is  progressunt g oni new technologies to rise n- mew t ’tiels
sh ale oil , sy nmt hetic fuels i’rom waste and hmomass . geot heninal heat, and solar c’ruergy -

Sonmme ol these energy sy stem - mi s are beimig st uehme ei for cisc m i  I 985-2000 , Rencsvab he ~ar
“m mm e x hau msti bl e ’’’ resou rces so lar electr ic , hot dry rock geothermal , amid lus iomi are beinig
st u died f ’or use after 2000 .

‘Fh e mu id tern - mi RI )& I) program ~~ v e les te ) r

• Pilot plam its to demonstrate si - male oil technologies .

• I L’e le rai le)am’i guaramitee s to make more ca pi ta l  available to imiel ustry to develop
geot hermima l resources ,

• i)em niomist rat ion of soh a r heating in resi ei enmt iah . commerc ial , indcm stria l , and ag ni—
cu lt utah s i t  nat iom - m s . ( ’  ohlee - tors . storage anmd heal cxcham iger um m iits , and h eat pumps
and air con d itioners are a lso being developed .

• I com om iic comiversion of waste amid hiomimass imito fuels wit h out hiarmiil ’ul e mmv i ron—
menta l c l  t ec t s ,

(-10
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i’hle’ fo llow in- mg em iergv tec h nologies n.e belt -mg developed for ti - me long term.

2.3.1 Solar-Electric Power

So lar-electr ic 55 st ems are a major part of ti -me FRI)A RD&D program to develop
renewable energy rc’so tm rcc ’s , I ee’hm m iohiig ie ’s re lat m nmg to l) i lotosol ta mc ’ ce’h ls . t hermal , wmm m e l.
ami d oc’ e m n l  e’o m mve rs iom i are a ll being pursued - l,Rl)A has been m n - m v o lv c’e h in e f f o r t s  to
I i i c ’ FC is c ’ t i - me marketabil  i t S  e)t l) i- mot ov - oh ta i~’ cells by reel ucmng ti - me peak wat t  cost tel ~0,50 .
(‘ost ree luctiomms are also sought inn t ime t hermual electr ic eom ivcrs ion system - m m . l’ !- mermn a l test
t ’aci hit ic’s of 5— amid I 0-\lss capacit y ire hc’ mm g bu m ilt iii New Mexico an - mel (‘ah if ’orn ia .
respeet ivel s A i00-ksv wit - mel energs conver s moni system - mi has been teste d ov er  t i - me last year:
t u e  ntia ior prob lem im is to make’ t i- me sy stem n ee’eu- mom - m- mieal Is co m pel i t ive ’ w ith conmv entio mia l
s’. s t e ’ mti s. Other wind e m le ’ ng\ com vc’rs mon nnm ae hm ui c ’s being bu i l t  c- mr e le ’s ignmee l are two 200—kw
systems am id a I 5— \ 1 w s~ stem, I )c ’ sc ’fopn iie’n t of ocean f hernial electr ic c on - mv ers uuunm sy stems
ire not us ae lvamiceel but p iogra i lis  for t e s t m n g  t i - me con pom en ts elf ’ heat exchangers am - mel
b uof ’oul i rig con - mt rol tech nologic’s ,i i c  begin mimi - mg.

2.3.2 Advanced Reactor Systems

l ime t ’ miuted S t a te s  has m ’ee’v a luat ee l and el c’creasee i time emp h asis on i ts  advanced
m nic’he’ m n  reae ’tor R&l) pn’o~ ramn because o f the el am - mg c’m ’ of  pro hi te i ’at i o nm . ‘l’ iie fa te  of ’ the
( h i n mcii Rm sc ’r dle’ m f lOmls tn i t i i ) m l  h iquich miieta l fast hreeele’r reactor Is st ill tm mice ’m’ta in: ti - me
l l ammf ’ord b, is t t h t i \  tc ’st reactor  vs i ll be’ con imp letee l amid operat ing by 1980, WI - m ile other
hi c e d e ’  a m id e’on s er te ’r r e ac t o r s  vs ill be eieve lopeeh fe - mr uiuprove ’eI perf ’orm mmn mce in - me l fuel
supp ly , ii~c mna lor e’m ’uip hn rsis will he’ nonpnof i eration and saf ’c’gttai’ ds ss sten ris

2.3.3 Fusion

Ihe fusion technology progra m u ses ahuneh~um i t ,  loss -cost de u mtc ’r iumn mmmd t r i t iu mu ( DT)
to e hc ’ve lop electr ic pow er re actors t h,ut a r c com ’nmc’rc ia Ils fe :us i h le ’ lo achi c ’sc ’ t h us , l- ,RD1~
has been s t t uel v im ig t es 0 m mm c ’f h uoct s of I u is u , ’ i n  to pn’oduce t lnenm not ui ch ea n- emme ngs , I lie’ nna gn -mc’t ic
c’ ui n u t  inu e’mil eut mne ’t hlod e’Onl l i n e’s am id h e a t s  ,i 1) 1 ‘‘ p l , us nu .i ’’ unti l t i l e ’ high se loe ’ i t \  nuclei lu use
oil co lh i s iomi .  \ mi e’x p en imu en i t u l  I e ka mn ak  te s t b , u c u h u m s  us be nt - mg e’ofls t rt i u,’t e ’eI at  l’r ine’etom m ,
Ness lc ’is~’\ - I u unt h i en s I l i e l ic ’ s vs iii bc cu i n eh uuc te ’cl o i l t i e ’ fus ion p lasni ma tec ’hmmlogy to ohtai ii
t h e ’ know lc ’ il~’ c ’ nc’ c ’c’ ss , in \  Ii) Pie ’dic t Ill’ ’ rm nom m u uc l c ’ ,ur p i.isiita hc’Ii us or in e’omi f ’i nem ime ’ m n t sys.
ten - m is .und f usioni pow ct ’  rc’ i t ,’t i i i s .

Im i c r t im l  c i ’ n m t m n e ’ m uc ’nt t e c l tumol i ies  mn np hodc ’s pehl e ’t s 01 1) 1 hs u u s umm g iase ’r . e lect ron— and
uoui- he ,un i s i u i r c c ’ s \s  a resu lt , b ite nuclei t t i s c ’ am id rc ’ lc ’ilsc’ L ’ u ic ’ ng \  \ e lemn o n istr , i t iomi lase r
l , ic  u l u t y  inn t l i c  h i ) ~.d)s vv ill fur ther e’xp lon’ c’ mne ’ r t ia l  e’omi f ’immc ’ u iuc ’nt lee ’hmni i i logs mmiii t i - me’ 

-

I c ’ . i s i h i h i t  1 ol~ i,i imi u m i g ti md imni ted t u is mu i n posse r fo r  t i l e ’ hone tci ’n nl
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2.4 SUPPORT TECHNOLOGIES

2.4,1 Basic Energy Sciences

Tuie ( - mb j e’c t i s - e’ of t h e  h,js ie ’ e’nK’ r~’~ 5l_ i c ’ i lc ’e’ .~ pmog r.uni us to dc ’sel op .u sci e nt i f ic
tmni e he’ rs tanl e hitig Of Ph Y Sical phe’nome’ni basic to  the c’ne ’rgs tec hnologies of all I R I)~
prog ra m ~ Re’searc h iii t i - me basic ’ e mn e ’rgy se’i eilcc’s progm’am us c’oiieluctc ’e h in tin rc ’e arc’.ms
nuc lear sc’ieik’ e’s : mmmter ial scic ’nc’e’s: anul mn o ie etm lar , mn at hema t mea l, and gc ’ i i s c i c ’ n c c ’s ille’
wor k us f ’oe ’u ms ee l on se’ m en i t i l mc areas udgeel to have tIle’ gre’a tc ’st pute ’ n t iah  i m n t - m .R t tin e n u e m ~~
ap phi c ’at iomis . :m lt imoug h in suuc ’hi re’seare ’ h it is not a h w u s  s possible ’ to p m e ’ t u dge’ mow or w he’re
t ime re’st m l ts vs ill be app hie’e h . l ime program is ehesign icel to des c’ lop ne’W e \pe’ r m m ll c ’mita l a n - mc i
t h eoretical inmsi g ht ts . new concepts . improved mn st i ’ umm ne n taf i o mi  amid o t h e r  m n i m l o v a tm o n s  i i i  the ’
key areas li - mr con - mt m nueel progress un e’ i ic ’rg’s re’searc ’h . c lc’vc’io pnt - m c’nt , a mi d de’nimn mst rat mon -

l’iie’ program inc lc mde : ; °‘c’e’ ise e’xp e r i m e m n t u l  dete m’ni inat ion of ’ data ,  prc’ pa ratm o mm of ’ specia l—
i,ed m ua te ’ ru a ls , am - me l laboratory elemnonstr a t ion of new processes and conK’c’pts vs- I- mere such
,ic t i v i i i c ’s arc ’ most e’l lc ’ c t u s e ly cari’ ie’ei out as part of ’ a program of tuunme t : um n e ’ntal ueseai’ c hm
l ime ’ pr io r i t ies inc bem tm g n’e’orc lc’re’i,l to place’ more’ en mph :usu s on re’sea re’h i’c’Ia te ’d to  nm on —
nuc ’ car te ’c humlOgies

2.4.2 Environmental and Safety Research

l’ilc’ goal of t h l c ’ e’nvi i ’on imn enmta i and sal ’c’t m’es ea rc hm prognann u Iii c’t ls ure’ t h ta t  enc’rgv
tc ’ e’l mmo log ic ’s a n d ’ c’ m - m v ’ ir nu - m - m e’ u - mt : i lly ~u nme l social l y acceptab le. Beca use e n nvm r o n mmn c ’ n mt a h

~,ilc’ l S t ae ’bo rs mumst be cons id ered at all le’V ’ ls of ’ Rl)&l) . l RI) ,-\ has plaee’e I high pniorit~
u umi t hese’ lactom’s t it ro tm g ho c ut eac h e nl c ’rin\ tec hm ’uo logy progi’ :um , Prior i t y u s also gu s c ’n to t h ie ’

health and sa fe t y  of vs u ir kers and t i e ’ public to protect tt ieni Ironn po te nt ia l ly  lm a r n n f u b
e f f ec ts  of ener gy eie ve lo p n - m - mc’nt an d uu se , I - RI) \ programs h ive also c’oore hnatee l ens-in n—
m n e m ’ut a l and s a l e t s  a c t i v i t i e s  a n - m d im r f ’on m nc ’eh the ’ public’ u mic i t e c hn i ca l  policy c le cm sio n— n nak c ’ns
of enm crg \ — u e l a m e e l  envin ’onnic’mil u I ane l sa fe t y  pn ’ogress inc h problems , h - miv iro r- mme nta l plan—
iiing. iii aecorei anc ’e vs im in  t he \ ,u m i in:ul I nviromm i nemmtah Policy -\c l (P .1,, 9 1 — h  90), is am - mot h e r

m ajor part of ’ t h e enem es t c ’c’ ltn io logy program at i RI)1\ , Reg mn m imm mig in 1977 . e n v i r o n —
mnc ’ mita h c levc ’ lopmne ’nt plains Itase bee n prepare ’el fo r all m n:u m o r te ’c iltmo logy programs . The
pla mi s i - m n ’gam l i/ e ’ t ine e’ns - i r o n uml l en t i l and s, i be ’ t \  ie ’ t i S  t i c ’s ol enmc ’rgv technology eheve loprnen t
is w e l l  as iele ’nt it ’s env irom m m n e nt .ul  uss uuc ’s , so lutmoni planis . an d envmron mu c ni tah impact.

2.5 PROGRAM PLAN NING STUDIES

I h uc ’ Market —( ) r ie m - m tech l’rogramii Plan n - mi t - mg St uei\ a s s i s t s  in bu me lgc ’t am - m el progranmi pla mmimin g
imm i \ i97~

) inc h l i t e r  hs c’x .mmn in l inu g t hi e ’ mar kc ’f am i d dc’term in ’mtn ig w hich tec hnohog ie’s vvi ll
be’~ t sc ’rvc ’ a part ie ’t i Iar a ic ’ u . mv hien i nt el it w Im it cost - R I)& I) lead tnnmies and goa ls cani theni
be c st , u i l is he’d h,us~’ 1I on t l u s  r i t e  oh market penetration by v a r io u s enc ’rgs tc ’e’I’inologues ,

[‘ lit’ lnne ’x in a um st ibhe ’ I- nm er _ ’y Rc ’so umrc ’es St nd s - ( I  I RS) us ani onmgoinm g RI)&l) strateg y for
re’ n nc ’ss ,uh le eniergy resu nurc ’c’s an d teehnoIo~rs - I lie’ I I  RS at t e n npts  to eietern nine when t i e
i lc ’c’t i Ion rc’ imc ’vv ,m h le and im m e x h a tms l ub l e ’ n’ c’s o u u m c c ’s will arise ’ m m d  sv hat tec ’Fuiologies slmotilel he’
used to iue ’e ’t lime nc’ee h

(‘ - 1 2  
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3.0 FEDERAL ENERGY ADM IN ISTRATION (FEA)

I h A  vv m s established on 7 May l~ 74 to cli eet am -m ci conduct prOgra imms related to the
proelt mc ’tioni , eom mservati onm , use , eomitro l , eh istr ib t i t  ion , and allocatio mi of all f ’orms of energy .
These f ’unct iomms , as of ’ I October I 977 were transf ’erreel to DOE. Fl- ,,.\ ’s stat c mto ry
program requirements . as deseribeul 1mm the followi n g sunmniary . are c’om - mtinuing un der t he
new dt ’partnmemi t

r he Etiergy Policy and (‘onmservation Act (i;Ik’A), sigimed 22 December 1975 ,
eletei’mines nm - m a r - my of ’ I- i \ ’ s program act iv i t ies , TIme i’P(’A establishes na t io n al policies on
oil price and allocation co ntrols . c o i mservat iom i i i ieasure s , supply imi i t iat  ive s . ami d emergem icy
aut hority , i,e. , contin gency ph a m i ni - ’ig for  protection against anio tlm er embar go . Specih’ic
provisnoims elf tint’ met i m mcl tide

• (‘ reat ion of stand by :tuthonities that enable t i - m e Presidlent to use rationing and
mani,Iat ors- conservation pl aims t o  meet c lonnest ie n eeds am id internati o ima l energy
e’omri mu i tments if an oil sc m pp lv interruptiom i shoumid e)ectm r .

• (‘ reat mo m of a St ma t c ’guc Pefro le tm nm Reserve to of fset  ti - me impact of a supply
c’ nt —(I

• Pr c - mvmsmomm for  Ic- man gu maram im ees to develop n-mew unetergrounct coal m i n es ,

• l-s ta bi is hmet it  of c’c’ihing p rices on eiomm estic ’ oil and incent ives to st i m m m u l ate  sp ecit ’ic
types o f oil prod uict ion.

• (‘omiservat ion of energy tiirougl vo lcm mmtary ami d m a n datory program s applicable Ic
industry , t he population of Im ic’ Unmited States , an d the federal govermmm e mmt

• i’sta hhishmc ’nt of e’nergy’t’i’l’ie iemmc ’y sta mi dards for automobiles and emmergv ”e f ’f ’ic’ ieimcv
tar gets for at ’lti l ia m lc es mm - mel ot hter eonsumm iier prod ucts ,

• I- xp mmn s io n ol t ime coal c’on ver s iom program to i-educe t h e  de m and for natu ra l  gas
m i d pc’trolc’t m mn m prociumets.

Il te I - miergy (‘onmserva t id -m n and Proel unction Ac t  ( h;(’PA I. signed 14 August 1 97f ,
c’x tc ’mided ti m e life of I - I - \ through 3 I I)ecenm ber i 977 , mmmcl established within Li A an
)t’fice of 11 n -m c’rgv I nt ’ormi - mati oni am - mel A nalys is ,  il- me h- ( ‘P.\ a lso provide d for electric utilit y

rate clesigni initiatives, energy con servation stammd arels mm nevv bti i leh inmgs (provision applies to
11 ( 1)). am -mel energy consc’rva t ion assista n ce’ for c’ x st l u g bui lehinmg s amid immuhustrial pham ’mts.

[‘he I ( ‘l’ ,-\ req nines I~I A to d evelop am’m el submit to (‘ommgress proposals for the
im i provement of electric until it y ri te ci c ’ sm ~ ii . l ime rate ’ eiesigtms should reflect margi mm al ost
prnci m mg . encocmragc’ econnomn ical pct rc h mse of ’ fitch. and encourage ele’ctnic t it itit s system
re’l iai -m i l i t ~, 

, F unmdimmg i s provid ed for de’mu onm st rat ion pri ’i p c ’c ts to improve load muammagement
and rate re’f ’ornm inm iti a t iv c ’s of electric ’ un ~m h it ies Grants are available to ti -me states for ti -me’

(‘ - 13
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c’sta b l ish - mmne m it ami d operat k-mn u-mi’ comisu mnm er al’l’airs oft ’ices to facil itate the presentation oi
ce)nSummer interests het ’ore utility regulatory commissions.

TI-me Administrator of FEA. under the ECPA. is responsible f ’or providing guielelities.
tec hmiical expertise . an d l ’imia mieiah gramits to immmp lememmt energy ce)mmservat ion programs m m
e xisting resielemitial an - me l eom nmniercia l buildings. These financial grant progranmms wou ld be
ad m inistered ami d regulated by ti - me i i:,.\ Ad mimmistrator to weatheri ze low—i n ico nm e housinmg
ami d to assist states in tuie elevelop mnennt of state energy conservation pla n-ms .

11- Vs organmi ta tiomi is sh own in I- igure (‘—4’ Executive I)irectiomi and Admmmimmistratio m m
includ es ti - me Acl nninistrator of Fl-,A and the support sc’rv ’ ic’es required for tine execution of
t i- me administrator ’s responsibi lities , These responsibilities im mc lum e ie provieiing advice to time
President and (‘ongress re lating to ti - me estahl ishmuenit of a n ational energy policy, wor king
w ith ti - me Secretary of State on ti - me eleve iop nmienmt of aim initegrateel dom estic ’- ami d foreign—
energy policy , and inmp len mmemmti nmg ti - me resultimig program -mis.

‘fl - me support services imme lu mele legal . f ’inancial . personmie l. grievance . org:mni zatiofl mm an-
agennemit amid proctmre nmemi t f ’unmct ions . Maimmtai n mi n mg good rapport wit h (lie pumb hic . (‘otmgress ,
am id state goverm mnm ents is also ti - me responmsi bil ity of tl’iis division.

l’he in m m ph~mnemi ta t ioni of t i- me F1A prograni s reeluires a coordinated ef ’f ’ort by s ix ti-major
cliv is i c - mn - ms ,

3.1 ENERGY INFORMATION AND ANALY SIS (El &A )

‘fl - me Ll&A offmce fo recasts short- amid hong-ran ge energy scipply amid demand. Eco-
nm onmmic a mma vses of these stat is t ic a l  stud ies are also providedl by ti - me I: I&A office. Because
of thie data tol lection , process ing, ami d aumtomat ic data processing syste m- m is design function - ms
of ti - me Nationa l 1-nergy (nt ’orniat ion (‘enter (NEIS~ within t i-mis oI’f~ce , it is the national
energy data clearinghouse f ’or Fl- -\ . state ami d fe d eral govern mnnent agencies , (‘onmgress . at - mel
ti - me public,

3.2 ENERGY REGULATORY PROGRAMS

Ti-mis division monitors ti - me conmiphiance with existing reguilations amid the regulations
macic aw by ti - me I- nimergency Petroleum - mi A llocat iomi Act by audit amid e m if ’ - rcc ’ mln ent powers.
I nI’orniat ionm gathered enables time review . developmenmt . and u pdating of ti me nation al
enme rgy coni t inmgc ’ m cy plans c nm an onmgd-mi ng basis,

3.3 ENERGY CONSERVATION AND ENVIRONMENT

l ime Of f i ce  of mmc ’rg~ 
( ‘ on - m s c ’ m s , m t ionm anmd Lnviromimemmt has th ree goals:

• Reduce t h e  energy denma nmd growth rate in the United States ,

( ‘ -14
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• I)eveiop am id oversee ti - me imnpl emmient atiomm of volumitam’y amid nmane Iatory c’nergy
consd’rv at io mm prOgratii s t h a t  promote the ef ’f icieni t use of energy ,

• I- nsetre that envirommment al concerns are balaniceel wi t i  miat ionma l emmergy goals.

3.4 ENERGY RESOURCE DEVELOPMENT (ERD)

1~ RI) is responsible f ’or elc’ve loping amid i m n  plemnenting progratlis to increase proeluc—
t iomm ~mncI umti hitationi of en ergy fro m prescm t domestic so urces and for I’ac ’ i hit~mI imig ti - me
d eve lopment of new clommiestic energy-’ soumrces.

F RI) ene’ourages t u e  dleve lo pnimemmt of ’ oil . nat  ura l gas . coiml . oil shale , numc lear . so lar ,
ami d geot hernmma l em ergy t h rough plamis . programs . an - mel projects cemitered arounme i increasing
elo mest mc prod umct moni , I - RI )  us a lso responsible f ’or developing energy sources aniti faci l i t ies
amid t ’or preparing programs t h a t  wil l  mii itiga te ti - me ad verse ef ’I’ec ts of enmergv reg t mlatiom s onm
the’ c’ xpansiomi of e’nu c’n’v suipply - I’ Rh) am maly z es the impact of presemmt and f ’t mt tm re e’nm c ’m’g s
a l ternatives , tec h nologies . and resource requir em nemits .

3.5 INTERNATIONAL ENERGY AFFAIRS (lEA)

Ii -\ re v- ue vs - s ~n m m c l c’oorehmn atc ’s all o f  I- hA ’s international act iv i t ies , Natio mm~m l Security
(‘oum me il matters , internma t iem~ih agree nmemm ts . n- mi ti lt itiation ial emmerg y nnc’got iat ions . t ra nspo rta—
fmo n i of enc ’rgv f’romu abroad , auci liaiso n with defe nse atset mscielcar cnem’gy agencies. lk-\
dlc’Ve lops riolmc ’~ optio ns for oil shari ng , mna n- m e hator v conservation, emnergc ’ncv’ supp ly. ami d
in tilt m n a t  iomm a h energ y program-mis , TI - me cles’ e’iopmnent an - mel ev a f u iat  ion of U.S . import expor t
foreigni po Iic ’~ is  ,ilso Ii A ’s n’esponisu hi h i my -

3.6 STRATEGIC PET ROLEUM RESERVE (SPR)

‘i’o lesseni t~ .S. vum ln ie ra bmh ity to  t i - me ~ie lve rse ef ’l’ec’ts of ’ se v ere ’ enmerg y supp ly inmterru p—
tions , t ime ’ S)’R off ice is tasked with thie storage of substantial qu anmti t i es of ’ petro leum. To
~mccom phish t i - mis goal , it n-mm ums t acq uire storage faci l i t ies : e leternii mme vs Itc ’re , I- me- mw much . anme l
w hat kin -md of ’ petro leunm to store : anel establish policies ami d proced ures f ’or t hie’ elis—
tri bution aniel tr~mmms po rta tiorm (If the pe tr oletm m- m m .

(‘- I(
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4.0 FEDERAL POWER COMMISSION (FPC)

F’P( ‘s aut hority to) m onitor amid regu mlate svho lesale electric rates , issue m mat t .mra i gas
cert ificates amid rates . perf ’orm water resoumrce appra isal studies . conduct env’iromi nnemmt al
inmipact Stu idhies . eleveiop electric power a m - mel niatuira l gas . and regulate mmatur al gas pipelinies
svas assumedi by 1)01. Oii I October 1977 . l)()F’ s I:eelera i Energy Regulatory (‘onmmim issiomi
is res ponsi ble for carry ing  ouit t h ese f ’umiet it - mn - ms .

Befo n’e est ahl ish - mme’nt of 1)01 , IP( ‘s budget request f ’or FY I 97~ to t ale’ci

~42 .7~ 5 .000. ‘fl -me FY I 97~ budget for ti - me seven i)rogranii areas t ramm s f ’erre d fronii FP(’ to
1)01 is:

Program Budget

Water Resources Analysis S 1 ,755 ,000
Hydroelectric Licensing 4 ,404 ,000
Electric Utility Regulation 2,155,000
Gas Cert i f icates Regulation 5 ,346,000
Gas Rate Reguta t uon 4 ,848,000
Industry Systems Anal ysis 13,283.000
Compliance and Legal Support 11 ,034 ,000

Tota l $42 ,785,000

(‘ - 17
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5.0 DEPA RTMENT OF INTERIOR (DOl)

1-stabhis ined ov er  I 2C sears ago , 1)01 has been act i v e ly imivolved i i i  ti - me mnaimagement
of f’eeieral land s an-md resoumrces directly related to emmergy , I See Figure (‘-5 .) Mamiy of DOl’s
en ergy—re lated programs have bee nm transferred to DOE . in mc l ume l im mg:

• Aut h ority with respect to) ti- me t ’oumr power ae iminiistrat iomis.

• Power ni-market in - mg functionis of ’ t i- me Buireau of Rec’lamat moti .

• Respon sibility f ’or Falcon amid Amistad l)annns.

• Pronimulgatiomi of regunlationis to achieve the most eqemitabie amid et’f’icient ele’ve lop-
merit of ’ fed eral leases as establish - med cmnider ti - me Oumter (‘omit inienita l Shelf (OCS)
Lamiels ,-\ ct , Mineral Lands [ easing Act t’or Acquired Lanme ls. Geot lmer t mma l Steanmm Act
of 1970 , amie i ti - me Energy Policy arid Conservation Act.

• i-,sta bIishnnent 01’ produmction rates ft-mr all federal leases.

• i3ureat i ‘of M mnd’s ~mut imor it) over data gathering, coal preparation and analysis , ami d
R&I) relating tel energy nmimiera l extraction technio logies .

‘fhe 1)01’. Organi iationm Act contains provisiomms for tine Secretary of Emmergy to
consu lt tIme Secretary of Interior d uring the preparatiomi of fe d era l  lease regulations. TI-me
act also gives ti ne Secretary of Energy time aumthor ity to d isapprove any conditioni or termii
of a federal lease t hat relates to time Secretary of l- .miergy ’s are a of responsibility hef ’ore it
is grammt eel h~ 1)01.

1)01 retains t’um hl authority for tine preparat ioni of environ mnmet ita l innpact statements
wi t h respect to federal leases. In the transfe r of certain federal  leasing f ’u m nct ions to DOE .
1)01 also retains autt imority over Indian landi s and resources .

1)01 offices and humreau ms t i - mat conitrihute to) energy progrann s are described below,
The eff ’ect of tine estabiis imnm’m ent of ’ 1)01’. on thc’se ot ’f’ices amid bureaus is also discussed ,

5.1 ASSISTANT SECRETARY FOR ENERGY AND MINERALS

Before tie estahlisimmerm t of DOE, time responsibilities of time Assistamit Secretary for
l’Inergy and Minwrals were carried out by several onf ’ices and bureaus . including ti -me U.S.
Geological Survey ( USGS). Bureau of’ Mines (BuM), Mining Enforcement amid Safety
Administration . an-md ti -me Regional Power Administrations. The A ssistanmt Secretar y for
Energy and Minerals has been responsible for key energy policies and frequently has
repre sented 1)01’ s en ergy position i’or interagency et ’forts and before (‘ongress. It has not
been determined what ei ’t ’ect the establis h ment of DOE will have on this position, It is

C-18 
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certain ti - mat if ’ t i - me pos i t io m - m us mii a im nt a imme o h w i t h in 1)01 , tIne respon sibilities v y i h l einani gc’
si gni i i~’anth s -

5.2 O F F I C E  OF M I N E R A L S  POLICY DE V ELOPMENT

Fl-mis o f f i c e  was estai)hisiiedl om 1 7 ,-\ iirih I ‘)74 to oversee line d e s  e lopment of ’ po h m e nes .
pm’ogrannns . andi legi slativc’ inmitiat yes , It has also been n’esponsibhe b r  mimmer a is c omm s ervatmomm
progra m s. ana lyse ’s o f ’ policy options . amid coore hiniat ion of pol L’S ’ anneh n-mineral ana l se’s

wit in in t i e S eic’part nn ent . ‘l’ine o f f i ce . w hnmch renmains m m 1)01 . selves ti -me assistant sc’c’ret,ir~ to
Forecast , eva it mate , and appraise in inie’ra h pianis and programs .

5.3 U.S. GEOLOGICAL SURVEY (USGS)

Since its establis hnniem it in I ~79 , US( ;S’s bas ic f ’tm m i ct ion has been tc) c lassi f y all public
land s amid exanii in-me th ie geological st re mcture , mnm inme n ’a h reso tmrces . and i- mm ineral products ,
L S( 5 has beenm responsible for co mmc luctin g geo logm eah surveys . incltmclinig geop hysical anme l
geocl em ical st uch ies to d evelop data and Lmmow lee lge f ’or use m i  evaluating ti - me nation ’s
m iminm er a l resources: reg um iating ti -me niiin iing Operations of private imm dumstry : an-md regul atin mg oil
and gas leases on public hanmeis , i,e. . indiami laniels , t i- me 0(’S . and cert a imm miaval petroleum
reserve ’s , t ’S( S’~ reun ul at i mm g l’unct iom ’us arc’ to ensure max imm mum util ization ammd prevenit
W j s tc ’ of mu ineral rc’ so tu nc ’es . h u m  it emi v ironimmienital elannage , and protect public healt h amid
s a fe t y ,

1)01, ass u med respommsibi l i tv. to somre e x tem m t ,  to - mr tJS( S en ergy d ata gathering
t’umn m e’tiom ’us for inmc lusio m n m i  ti -me I’ nmergv I mito rn iia t ion ’i Admi nmi st ration, which wil l  se’n’v c’ as t lie
I. .S. energy d a t a  baimk , I )( )l - a lso assemm i-med aut h ority to regulate I’e’eieral leasing of ’ puhilic
land s ( c’\eept m i  t he’ case ’ (i f Inne lian lamiels ) .

5.4 BUREAU OF MINES (BuM)

BuM . establis h ed iii 19 10. h a s  beeu m th ie m ajor l’ederal agency for imn provim - mg n-minera l
tec h nology an - mel as sur m m g ti - me ef ’f ’ect ive disc of enmergy resources , BuM has emieoumraged
pr is atc ’ en iterpr mse in tuie use of i-mew tec li mm u- mIogies whi le umaintain imig inifornimatom - m f i les to
e’m sure adequate’ supplies of’ mnm mm -me tals amid fun d s to meet time presemmt amid future require—
niients .

1)01 assu m ed some t3uiM f ’ummetmons , iniciciding em ic’rgy—re iated econion -miic int’ornnationi
ani el d a ta  gal h e n  nig on iii imm erah proei Lid ion . co nmsum mnpt ion , et c’ . : coa l ~ireparat ion amid
anal ys is :  an d  eleveiopmeni t of mmew technolog ies for increased prod uct ion -m of SOli d1 fuel
minerals .

hu M ret~m inmed responsibility for research re hatimmg to nmiinme health and sab ’ ’tv  as well as
t i-me e’nvironmu’nta l ami d le ’ ,usi nmg comisc quenmces of solid fuel minmi nmg ,
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5.5 M I N I N G  E N F ORCEME NT AND SAFETY ADMINIST RATI ON

The Mining I’.nilorcemenit and Safety Administration con d ucts programs to control
health hazards amid red uce tnjut rtes in mineral extraction operations , formulates standards
for health and sa f e ty ,  an -mel carries out inspections and investigations . Ti - m is adnministrationi ,
sv lnuci rel imamn s imi 1)01, en forces the Federal Metal and Nonmetallic Mine Safety Act ari d
porttons of t he Federal (‘oal Mine Uealth and Sat ’ety A ct 01’ 1969,

5.6 REGIONAL POWER AD MINISTRATION

The basic functions of ti - me four major DOI reg ional power adniinistrations are to
ti-mar ket and distribute electric power anel energy b’roni l’ederal Imydlroelectnic projects .
Tinese projects are constructed amid operated by either ti - me Army (‘orps c f  Engin eers or
t ine Bumreaut of Landi Rec lamm iatiomm , TI-me Bonmm evi lie Power Administration , Alaska Power
Administration , South eastern Povver , -~drninistration, and Soumt liweste nim Power Adni in—
ustratmon were trans ferreel to 1)01’ as separate organiizationaI enti t ies . eac in to have an
adnmi mn m ms trator appointed by time Secretary of ’ Enmergy -

5.7 OTHER ENERGY-RELA TED DOI AREA S

5.7.1 Bureau of Land Management (BLM )

w as estab hus t nec t in I e)46 ~ assumime t ine res iionsibihitv for ti - me conse’rvat io nm ,
manmage ment . and eieve lopn ienmt c)f 450 mihl ionm acres of lau d e’onta iniing natural resource’s.
I ts prmnnmar s ’ emic ’n’g v—re latecl f ’um nc ’t iom . u n e ier its I’ ue’rgv anme l ‘vi m icra Is ‘vi ~iniage nmme nt Program .
hias beemm to acl m m u s t e r  u- mi imiimmg am - mel mu inieral leasing on .~ 10 n- mn i lh ionm acres of num eral e s t a t e
ane l ahouit 1 .1 bm ll iomi ad’res of ti - me 0(’S. 1)01’. will sc ’f t i- me leasing pohies for t ine t imn e’ly
e icve lopmm men t of eun c ’rg\ ’ resources , whi le’ BI ‘vi m - m mainta im l s  res pon isih imfi fy for la n-md amid
resource va lues. e nvmr o nimB emi ta h inn pact cause d by eld’V c ’hopnue ’nlt , and Other specif i c ’ pro-
vis ions re lating to ti - me in - m ci iv ie lu t a l lease’s ,

5.7.2 Bureau of Reclamation

I’t ie ’ Buire,uu of Rc’c’lam nation has been responisible or inn plenrien t in - mg t i - me Rec’iamat ioni
\c t  of I 90, , vs inic hn , u d mthnor m tc ’ s t ime Se’e n’ e’t ;ury’ of Interior bo locate . co nn struct . operate ’, an - mel

n m na m n n ta mn i  wor k for ti - me storage . (I uv c ’rs ioni . and e leve’lopmenmt of water s for ti - me reclamation
of a rid arid se’iu mar iel land s inn t ime wc’sfernm U n itee l States , Ti - mis program has signif ’icant
iuip,ict on t ine devel op i imemm t of energy resou rces m m  western areas hecaumse of i fs  power to
plan for the regt m iatio nm , eon se’ rv : utmo nm , an d use of ’ water  and re iateel reso umre ’e’s.

The Ilurea L i  of Rc ’c iam at io i also markets hydroelectricity, operat inmg more than 50
power plants . fIn is f u m nctm o m , inch nd in-mg t i - me’ conistruct ion’i . operati omm . arid m m uainten man ce of

r :i nls nni 5510mm hmrm d’s anm d at tenie iam’ m t f a c i l i t i e s , was tramms f ’erreel to 1)Oi-~.
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5.7.3 Office of Water Research and Technolo gy (OWRT )

The objective of ()W R’I’ . w lmie hn remaimus in 1)01 , is to acdlummt’ e ti - me unmderstandin’ m g ar -m d
kmmow lee lge needled to solve or miiitigate hnig i’i-pr iority water resoumrces problems anmd to
com mtimuu m e time development of desalin ation proce’sses . OW Ri’ researc h act iv i t  ie ’~ inc lude
finding solumtion is to enuergy-related problems unvol vu ung water . sutc h as:

• ,- \ sse ss u nm g time impact of coal m u m m i n g  amid oil shale cieve lopmmienut on local an - mel
regiona l w afer reso)urces .

• l)ev-elopinmg ship-spo il reelaimmatiomu for reuse and water quality protection .

• l)evelohiinug a muethoc lo logy to ni - mit - minimi z e ammy ach y ers e sv a ter—re hatec l co m lse q uc’m- mees
resu lt ing t’rom fossil (‘itc h dleveloplnelm t in the western United States amid Appalac luia.

• Modeling vvater sumpp ly illocatioii .

• Developinmg ac id mimic elrainage control .

• Studying ti - me con mser vatio n m of cooling and process vvat er ,

• I)eseloping vva ter recycling and water reuse mne an ms.

• St uef s in- mg vvater comiservat ion.

5.7.4 U.S. Fi sh and Wildlife Service

‘v~ i~ t rt c i ’ ti - me Fisin arid W ile ih i be Serv ice ’ ‘ s res pom isi bmhitie ’s to protect living nat ural
resou mrces . it cc)titri butes tel t i - me managenient of ti - me ha n nei ami d svater environ mnenits t i na t
sust a imi wild l if e.  I lue ’se el ’f ’orts imuelude

• Biological mom nitorim ig surveillance of ’ pest icides. Inca cv metals . a n me l thernmai
po llution ,

• I- cologmca l st um e hies.
• Emmv ironmi men ta i im mi pact assessment - rive r basin st uclies , ineludimig hydroehech tic elams .

nuc lear pOvs’ e’r s i tes , am uc h emi v iro nmn emmta i impact statem nent review.

• ,-\ rea plannimig ami d preservation including river basins . vv ilderniess ,ure~is . ami d
specia l stud ies 1 such as oil shale and geothermal energy I -

‘fine service reruuains iii 1)01.
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6.0 DEPARTMENT OF COMMERCE ~DOC)

l)O(’ e’stab hi shn ed ann Of f ice of ’ l ’ un e ’m’ gs’ Progran nms 01- J’ I iii d)7~~ to assi st iii sav imug ti - me
b~i~ uii c ’~ s doniimulu u u i t v  nnnone’v ’ a m - mci tc) help to pron - muote an emmergy coniserv attomu ethic vvuth m nm
hus ii - me’ss l i-me vo lunmtar im melus tria i c’Oi ls e rva t i o f l  program im miti an ’e i by 01- P :15 part of ’ i t s

vs as trat ’ust ’erree h tc ) 1)01- on I October It) 77 , OEP’s ot imer plans and progn a mi s . as

d escr ibed j im ti - me lol lovs ui - mg stu n munar y . are e’onu t i ntmm tng m u  DO(’ ,

h our approachne s lnave heemi ad opted by OEP to at ta in its ob iectuves c)f emiergy
ecot uomy and cons e r\ at j o in in buisi ness , The first is to encourage business l’irnms to

~‘ Oi1 s~’i’Vd’ c’f lc’i’g\ ii) liii ’ opem ’atio mu of t h eir oys ’ m n bui dungs and mnanuuf ’aetur itug processe s :
seccinuc h is to lunge ti - me hui siunes s ce)mnm iunitV te ) n- mat io uf im ct u mre and mi - market ni-more eniergy—
ef ’t ’ic iennt prc iehu cts , I birch , businesses are :uske c i to) encourage c’ ul el’gV c’o f ls er v ut  ion hv t heir
ennplovec’s . c’ uus t omn ) e ’ns . and ec - mm n m ntuu n it ies , Fi nm ah h~’ , t i~e of ’f ’ic’e is pam’tic ’ipatinig d irectly nnm
e’ ul c ’i ’gS cco u serv  ,ut oil t h roughi arm internal program aimed at reel ucimug eonusunuption ’i -

~\ h u e  t i - me 0I’P pl,in s :mnu mm uportam i t n’ole inn l)O(’ progranu piaminuinig . t ine Nationual
Rure,uu c f  St a neia ”ds ( \ BS I preset uts a ni-more te e hm u ical approach to c’ulergy ~,‘onise ry’ ,ut ic - mn
Wi tl nin \BS , O F P oversee ’s and coorc hnates energy coi sc’r\ at ion for bu ihe himi g s . app h ian mc ’es .
an-md cot uniuuiitv ser\ ed’s ( u t i l i t ie s ) ,

l i e  e iev c’ lopm nmenn t o com a puter tech m umq Ut’s ‘or e’Shumfl a t in ig c’nc ’m’g v requmremen ts. t i e
est a b his i imi uent of perlorniatuc ’e tn  lena to c’S :uluat e ’ sy s tc ’ln s prov mchech for by the Solar
I leat i ung :ituel (‘oo linig l)en nom nstr :ut ion “ v e t .  and s t u d i e s  ,re’ hat mug to ‘vii II) an - mc i L~s( are a ll
m u  portan~ pl’ot! ramli s now be ru g pursuc’ci by \ OS -

)t icr eh j v  j
~ iO n5 vv i t l n i n  l)0(’ a Iso hn ave eniergy progranu responsibiimt m e ’S , Ti -me Mariti imme

Aehinu ’uis t rat i on i , thr ough i t s  ‘.i~s0e ’ l ,l lj Ol l  vvj t i n m mme lt is t r  m’ c’prc ’ sc ’ f l t a t l v c’s . enco u rages ti - me
rec hum cti o rt  ob ’ petro leum mi cons uinu p1 ioul thr oci g h- m ti - me e h in ru im mationi (11 vva ste . consc’rvat mo nu of
energy . anu c l mii i  lt,~it moi m of ’ e m le ’n ’gy—c ’ f f  me ’ men l t proceeluires .

I lie ’ I, ‘ S  \ ie rc htanmt Marine - \ c a e l e m i i \  has starte d a proj ect  to devel o p an improved
c’Offl bt ist ion tec i tnniq ui e to inic ’re ,usc ’ nnar irn e boiler eff ’iciermey by at hc’ast ( percent . On-me ob ’
its  nnlO nc ’ um niquid ’ pi ’og ram nns is a k-m i m nt effort wit hn ti - me O f f i c e ’ 01 Science ’ am - m el Techn uohogy.
( I l l  I . e  t I I c’lecom i- mm uun ic’at ions . and I i - - ‘v t o develop a teheco mu nmu nmcat i(in -m lu au to cut
chow mm business tr au C’I J hic~ plan is being t c ’ s ted i uusmn n g a eie ce nntra lmie d l l’ee lerai agency -

l i e  plan um inu g u f  cb c ’e’ p-cv ;ule r ports . c’o: us ta l zone refim ueries , :mne i mm u mc l e ’ar posy en p lanm fs
,ure a ll sc ibject to time nnn , una gc ’ m m meunt  of ’ t i - me N , i t uc t i i ,t I Ocea mi ic ami d A t m nno spi i e n m c .\dniiin—
istr :it ioni I \(  ) - \ \  \( ) -\ - \ is respoi us ib lc ’ for c ’ o ; t st . u l ioni c ninanagememit and phanuning
m mi vuu is in - mg 0(5 oi l amid gas eieve’hopnnent . including e’ mnv i roul nni c ’ m nt :isse ’ss mue’nt and o mi —s hnc ur e
mmmi pac ts .
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7.0 DEPARTMENT OF )EFENSE (DOD)

‘fl -me ui- most signuif ’icaiut t ’l’f ’ect of ti me recent teder~u i energy reorganizatiomu on 1)01) us
t i- me tramms i ’er of ti - me Nay s ‘s res ponsibi l i t y for petro leum and oil si -male rese rves to 1)01’.,
Ot her e ine i ’gv - i ’e lat e ’e l prog ram - mn ’ . to red uce l)Ol) ’s eiepenudc’iiey on tIne use of ’ petro leum —
based fuels are cc) mif im - muinu g vvit h in 1)01).

1’ mmergy has  be’e’on n ne amu inc’re’ ;us i ails important con sit he r :ut iomu m u  time t hc ’v ’ c’ iopmnenu t anid
acqu isitiomi of ’ any nevv nmma j or cv eaponi s v s t cuuu  . - \ cc o re hingly. 1)01), thie large st U S cmner g~
umser , has c o mnsiiIc ’neil ene’rgs’ fue ls charaeterit :uf ion, engine e’f ’f ’icie ’ncy , am - m el fuel ec’o m lou n\ umi
nmuo bility and weapon sv s t e m um s e ie’s ig m- m m mimp o rt :m m m t parts of ts researchi . e leve lopm uemut , tes t .
ami d evaluat ion ( R I)i’~ I’l l program -mn - Sim iec ’ I he oil embargo 01’ J o  73. 1)01) has d irected that
tlnere lie aciehition a l R&i) et ’lort to ic lc’nt it ’y ener gy a lter m iatu v - e s t h mat are sdi itab le scuppie-
memuts c - mr rep lacemenut s Ion it s  currenut . petro leum—ba sed suupph of c:ie m’g\

‘I’he 1)01) enlc’rgv p lain ruing and re’ se’ , uic ’h :mnei d~’v c’lopmm ai m it organizational struet um re
I ehes cribc ’ei in ( im apt e r ( ) i n c l u d e s  a l)ef ’ense’ I’ niergv Policy ( ounc uh , chaired bs ti - me
- \ s s ist :umn m Scc i c ta r y  of I)c ’ t e mi s c ’ I Manpower . Resc ’ is  e ’ ‘v t la irs annel I og ist ics I, w hue hn t ie ’s c hops
broad e mn e rca s policy g uu i dehi  ic”., :mnc l a i) urec f or ate ’ fo r I’ ue ’rgs , supporte d by a h)efemms e

ncre w ,-\ c t l o a \  ( nvscup , to coord inate’ actions vc ntiuin IM)l) ,

Io n  e’ onve i i le ’ nee ’ , t i - me ehr : ut ’t l)ef ’e’ mns e ’ I neres in i t ia t i v es  Plan (November h ’ ) 7 n  d ivides
1)01) e rue ngs ui - matters m l  to t hm m’ c’e p:urt s

• Fnergs ( omis e ry, uti or t -

• Petrole u m u mu I ne’i’gs I ogi”.t ics
• I ne m’gs Rc’se:irc’ hn and I )ev c’ hop mm c’nu 1

7.1 DOD ENERGY CONSERVATION

\\‘ it hmin 1)01) , e’nc ’rgs c on s eu sa mion us ehiu’ec feeh to ssa re l  m u imi i in i zm u - m g eui c ’n’ g\ c’om s um u - m i pt iom’m
bs i t s  nnore ef ’f ’mctent  usage . vs u huout reducing time nlc ’ce’ss:u m’\ level of mnii i tar v r ich ness or
i t s  us ’ . ) e’ ia te e l tra m nning.

i i  I i m c ’rgy ( ‘omis c ’ rv ; ut ionm lmuv estnu ne rn t h’ roti i in - m u ( h ( ‘IP u vs as c’st:mb bshed bs 1)01) m m  I
I °~7( to rc’ehuuce enc ’rgy c’on’us ummpti on t hrotugli se’ l b a n - mo nt mimi - mg retro~ it proic ’c t s to e x is t  mm - mg

f ’ac i l i t ic ’s , Projects wi th imi ti - me I ( ii’ inuc lu icic ’ e’ u l en g\  co nntr o h a i d  unonitonm nig ss s t c ’ u i i~
heat inug ami d air conuditiom ui mig nuoe i i t icat i o n ls: unstm latiomi aneh g I,uiu ng, lmg intinmg e’oul ’,ersi on”.
and boiler niu och j b ’i~ :it i ’amu s , s t c ’:uffl s\ ste in uumo dhil i~ .u mio n n ’ . . ari d uuu ’ .~ hianud’ous huu m ldinug a l te r—
:mt onu s to im prove e ne ’t ’ g\ c’ b ’b ie ’ nenm c ’y -
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A I)el’enise I’ uien gy Init ’orm - m mat ion - m System (1)1’ IS) vv :ms estab lisheel to facilitate energy
mnnanuagement ami d emn e rgy conservationu by providimug d ata I’rom eac h service ’ amid 1)01) unser
agency e)mi t he ava ilahuh:tv, comusuimption , an d resup ply of ’ petro leu m products anuel other
form s of energy ti - mat prov ide power amid - u - mr  heat to milihary installations , sh ips , and
a ircrat ’t ,

l’:light SitU ulators I sy u ithne ’tic tligimt trai niin g devices ) arc heimug m nncr c ’ :isu mig ls uusc ’ei by the
Services both to increase time ef ’f ’ect iv c mi e ss of t raim - ming as well as to conserve e’ t ue ’rgy ,
Sin m mt ui ators are .mlso being tised to) a lesser degre e’ for o th ie ’r mobile equ ipmne’nnl training for
bothn lau d anel sea

1m m I:\’ I d)’74 t Ine l)el’en se (‘on mtract Au d it Age’nicy initiated a program to m sse’ s ’ . the
energy uut ihizatio n progranus at nimore thami 200 numajor defemuse ct - mn - mt r~u ct  or iocatuonns , l’he
au ue hi t reports iueiic ’ a c ’c i that nm - most major eon tractors responueled h’av’ora hilv to fi uc need l ir

imp. c)vedl enne ’n ’g\ consc’ r sa tmo n u .

(‘o:ui has beenu elesig mnatec l as ti - me preferred f ’uue l for fossi l—f umehee l heatinig pla n- mis wi -mere
bc ’:is iiule. New boilers and heatinig plants requirinug muatuira l gas vs-il l not he planmieel , anmd
prd -mv is ionm I’or oil or solid fud’i hack up for natura l gas plants us being umn pld’nnented vs luc re ’
possible.

1)01) is eocuperatin mg vvitl i I:Rl)A and Fl “v m m  conciuct mnig e nuen’ gv consc ’ rv : mt ion ehenion-
s m rati o ni projects . suc h :ms ti - me joint N:ivy/ ER1)A f ’huu ieiii ,ed—bee i boiler project at ( reat
l akes ,

7.2 DOD PETROLEUM /ENERGY LOGISTICS

1)01) e’sf ab his ltee i ann 1m m te ’gr:mted Materia l Managenmen t (I ‘viM ) program for h u l k
iic’tro ic’ m umt t  m i  l’)7 ..  The estal uh ishm nnienit of ’ ti - me IM ‘vi generate d a need wit h - mini t i - me l)ef ’ense
Su pply Agc ’ncs bon ,u bu m hIs’ atm tom :iteoh systet n o)peral un- mg on a world lwie ie basm s f ’or t ine

manlagen ’uc’nit of tIne vs imo lesa he proc’ u ure i- m - ment and suipp ly of petro leumm fuels ‘v l)ef ’ense

# ‘ t m el  ,- \uu t oi mn~it~’ci \ lanagem nenit S s ienm v ( l)F,-\M S) us also he’ing c’sta hhis Imeel to im prove
i nven to r s ’  and b ’i na m ne ia l eont rc) ls , imlc ’ m e ’ :u ‘.e’ prodtiet u s e ’ v s ub ihu t ~ , arid im m mprov e ’ met hods of
e lenuandl I Ut ,’ c ,is t uri c! ,

1)01) is puo s ici umig :us ,s isI:unlc ’e to i - i  ‘v in e’sta huhis hmn - mg an SPR and is w o rk m n- mg to
stren gt hemi t i - me SPR c’ om - mc ’c’pt and u m c r c ’,us e ’ t h e ’ um hl in n ate ’ q mu a n tm ts  c - mb bun c h  I’ce in mg s t o red  mum an
ef fort m c  bet ter  pros ide b ’oi’ c i v i l a n - m c i n n m lm tar s ’  requirennme ’n it s  inn ,i s s , u r t n n u c ’ c ’ m m m e ’ m ’ L!e’tne ’\

s it (m it t mcm i

I )( )l) us also c’s ; m iu i , u t  ut - mg N \ I 0 proposals ion’ sm:mnci a re hi i ,u m iou ob mi av al and .uv i ,ut on
fuels , I I  - ‘v i i’ . he’~’n me ’qiie ’~t c ’ cb to s u u r \ c ’y imm ehu istr y to  e hc ’ te n imm un e ’ ti - me ummi pout in i r m c f c u s t r s
e’:ip,ib ihi ( ~ a nue l ~imppls ol ot h~’r pre d u m~’ ms if ti ne ,\ur I on c e ’ e t i i s e i  I”. to  ,t P--~ bu’om .IP—4
. u i ! e  r u I n  i uuel , I’i e~ \ ,iv\ us we ll ,uhong in c’onn’e’rf inmg all sh ips tus i m u g n i , i y, ul  ships f ’umeh oif to
m i. uv il diese l

( -1~ 



7.3 E N E R G Y  RESE A RCH AND DEVELOPMENT

l ime mumltit uude of ’ energy—re levant R& 1) activit ies beitug umndertake n by 1)01) caim be
categorizeeh as beinug energy-motivated (thiose that are in direct response to ti - me nationma l
energy R& I) progranu I or energy—relatee l (those that have beenm i mmi t ia teei as part of ’ DO1)’ s
lurmnuary missionu bumt also iuave a secondary bemmefit in ei hner increasing energy supply or
redumciuug commsu mnmuptio n I. l’hese activit ies inicluide:

, 1R,lfl’

• I’ nergy-nmotivated
‘vt ult it ’ute f capabil i ty t’or grounuel operationus.
Aol vzmn ue’eeI b’tie I’. ~m u m eh power systeu ns ,

• I-u iergy-re latee l
Inuproveel vehicle eniergy conversi omu and l tr anm s mui ss io um ,

‘v icihu le electric power s y stem m ns ,

‘v I  I’)’

• I - mme rgy—m m n oti v - ~ut ee I
‘v Iult i l’ume l capability for ship operat io- mns .

se’ of he ’s’. erntuc ’al fuels , sy mai rumele , it t - mci ahter n:mt use ’ f ’ume ls .
Ree lumcti on u in iuommpropuls iv e’ energy eommsun u pt iomi.
I mproved c’OnVer s io)t n ef ficiency ,

• I mn em’ gs -re late d
‘v i ore ef ’t ’ic’ ien I ship pn’op uilsiom

i lls’ l”OR ( ’l:

• I miergy—n uot ivateci
\ iu u i t u f ’ue h capabil i t y t’or a ircra t’t.
Al terumate f umels for aireral’t.

• I’ niergy-re hate ul
NI ore ef l’icieru t aircraft propulsion.
I mu proved ~meroe hym mam ic d rag red umctiom .

I l l ,  .~ / ‘R t ’I ( ’L S

• I:nergy— umio tiv atee l
() l u t im i - m tin - mu uut ihizat ion of ’ tec hnology amid c’q tm ipmen t f ’or inms t ~m hi ~mt ions a nnel
h’ umihe iings ,
‘vo l v :mmiced teclu nohogy t’or inustaIl~tt ions ami d tuuilchings ,

H,lsic ’ to tIme icier - mt t f ’icationi amid evalum atio nm of ’ spc’c’i lie 1)01) enc ’ m’ gs-’ R&l) in uit iatives us
a c’ouinpre inet is ive evaluationu of b’uttuur e e’ mnc ’n ’gy R&i) reqtu iremenmts. inn t i - m is regard . t h e  N.iv s’
has u n d e r t aken  a major ef ’fort to est~u hlishi a Navy enmergy lu au that iu ’mc iuudes i t s Perceptioni
ccl  ti ne e’nl c ’n g”', R&I) programmm t inat it should be conuclucting. l’his plan co mutai n ’m s nnanuv of ti - me
elen nenuts t hat  will hue’ requmiree l to c’sfahlish ti - me e’nc ’ m’ gy R&I) reqt nirenmennts for 1)01), Ti -me 
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-\u I ’ I’ orc’e us en rre mn t ly c’ou ic iumc t  mn - mg arm c’ uue ’rgv nn:tnagement s t uuc lv that may -,ihso he umse t’uh i t t
pi’e parm mug a coin prc’imen s mv e 1)01 )—ss mole ’ d v  ,u I nat morn of ’ f ’t i  t tire c’nm c’rgv R& I) requireuimeru t s ,
,‘~o ie im t io naI i y . time \m ’mn~ In~is uu u s tu tu i t ee l a stud y e f f o r t  that lOcUst ’’. on a re’v isee i m~mmm age—
mm - men - mt c ur g .m n - m m i~u tmonn  s t r c u c ’ uu im ’ c’ ~u cm’ oss t i - me eulergy spc’d’ t run - m m.

8.0 DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)

hIl l) ’’. mespo - m ns ibm h i tme ’s l u - mr cie’veio p im ng annd prou- miulg~ut mnig euic’rgy c ’on isc ’ry a mmonu st :ir m —
dare is b ’or i- mess’ buuule iuu igs amid c - mr  i nmup l d ’nuent ing a nn. i t io ima l energy c’o nse’rsa t i o nn  cic’n no u n—
st t’ at ioui progran mn vs-crc tr : mm sf ’erree l to ) 1)01- , lit I) ret~iiniee I several ene rgy—relate d programs
inv’o lv’m t ig ut uf mi ~utu umu of so lar’ heatin ig itt - mel cooling , One’ su uc ’ln a c t i v i t y  is li - me f i r s t  lange—sc a le ’
t e’st c c l  so lar c’ u mer g \  i i i  l nou usm m ng. whmic ’hn us being spouiso n’e’c i by J i l l) t nnme lc ’r t ime’ Solar
i le ’, i tum ~a anic i ( ocm hu n uui  I)e ’ n nom isf r~uf ionn \c I . I t i n s  i c - m u m - m t  1)01 — IJI J J )— l ) OI ) pr ogranu w ill i n v’ e’s t i —
i , ute ’ t i ne ’ p rac t i ca l  vs ’ mc he s l l u ’ c’ , io l :i lu phu e ’at iou i  of sc - m l:in’ e miera ~’ I c - m r  Inc- m ine ind’a t in iua an - m el e ’ oc - m I ium g It

vs ,u ’ . au - m n - m ’,- m t mnm e’c’el mu ,h .in u muar y l~
) “(‘ t hat S I iii Il k - m m inn gm’ :mii m s Ic - m r tIme im m st ~m lhati ou i of s c u i , u n

u u nm t s in t )3 new anct c’\ u” t i u lg  elyv elhmnng t im - mi t ’ .  in 27 st i les vv i l l  hue nuaele avai lable h~ lii i) ,

9.0 DEPARTMENT OF STATE (DOS)

l i- me global se- opt ’ c - m t t Ine ’ e’ule ’m e\ issue Inas nmnade I ‘ - an uunnpo r ta n - m t  part y in dc ’’ . c hop’
ilic’ m t t  of un t t c ’rna nmo nai e ’ i ie ’t ui\ poh ic~ am id uic ’uacc tn ; i t io n l s  re la t ing  to oil ann ol u) t i n c ’r energy
SO UFc ’e’s , I lle’ 1)01 Org:m nm ui a tm o nm ‘ v e t  d i rect s  t i n i t  th~’ Sc ’~ re ’t , ur s ot I- r iemgs c’o~ rdini: ite’
c’ u t e ’u’gy 1551k’ ’. oh i m n t e ’ n ’ nua t i oun , u I  e’onc’e’rnm v s - n I h t h e ’ Sec ’rc ’ t , mn u~’s cut  Sta re ’ , I re , us urv , a mne l l ) c ’t ’ens~’,
I lie ’ ‘ v _ n pros o ld’s t hat t ime Nc ’ c t e ’ t , i i  c c l  S t a te  s hn~ill conu inu u ic ’ to c’ \e ’ rcls e prun uma ry ,it it hio rnt y iou’

t ime e’o ulefuu e ’t c u t  f ’orcign po h u c ~ rc h , ut t i i g  to e’une rui \ inc h nuucl e’;ir nlonluro l l bc ’r:ml ion

~ ut lmum u 1 )05 , limo ’ O f t  ice ‘I I uels , uu c h I- ni~’i ’g\ pm- os t Ics s m u t  I iuig to n t Ime ’ em m ei cs ‘ m’ e ’ l , u te ’ oI
progr~um m n s , in mc h s e n s e s  ,us t ine ’ c’ooro h m m - m~i tc - m r for  .ie ’ t i \  t i c ’ s vs mli i  t i - me i)c ’ p : mr t nm cmi t  c- m t I rt ’~isu u n\
I)0( . 1)01 , :m m mc l t i - me ( ) Ihe ’c of \1. imi:ug e ’ n m m e ’ m m t  a mm t i ltu uelgc ’ t .

, \m u i,m m h me ’n’ tnn : uj on ’ b u u u i ~’ muo nn of ’ f ine ( ) l l u c ’e ol I t c h ’ .  im nel I ui e ’r’.’.\ is i t s  m’ es p c c u n s u b i i j t s  f ’on’
I ~‘. p,~~~ p , i t u c u l  inn t i l e ’ I n m e u u i . u f u c - m m i a h  I nic ’n’gs’ \gc ’ u uc ’\ ( I I ’  ‘v I  Sn ie ’ c’ i t s  on ’ g a nu ,a tmom u in
N c c s c ’ uu m he’r I ‘~ 4 , hi -  -\ ian’. hc’cn vs c - m rkm m i g  t t - m c ’st :uiu hish ~‘ . u I—s lu:mnunig ;ugncc ’ m m ne ’ n m ms to m eet
presenil mie ’c~is ~mn n ~i to c’nlcouu rage co c u pem ’a t u c - m u i  amnom ig the mi ne mm ihers to aid uts e ’n’\ a nion i
e f for ts  Ic red di c ’C oic peniehc mit ,’e on imported energy -

l ine ’ I ) t l i e ’ e ’ \~me ’ ic ’ , iu i ’ n c ’ i g s  am - m e l I une ’m’gs I e’c’ h uut o log\  ‘v i  c i :  at DOS provi d es
, u ss u s t , u t i e  e ’ c u t  io n ig— t ~’nin d’fl c ’ i e ’ \  devc ’ !c q ) mn te ’n it  e ope ’ r . i t mom n a u n u c - m u u i i  n i a h i c - m n - m s  i m nmt m i ~in’ m I ~ nuclear
~‘ I l e ’ t  e~ “,i!~’ s ’ :m: i rcis .m n me i se’c’ t u r n f \  - I i n m s  o t t  l e e ’ u lsc m pros uk’ s m np umt for [ ,5 p . u i ’ t i e ’ u p : n t i c - m n n  in
hi ‘v ,nc ’ t m s  t i es  l ime of icc ’ sso rks c l o se t S  55 uth cq l cr t e ’ ole ’r,i l ,ige’ uucies to uucmtn j t c c i ’  mn t e r—
it , u t i c u u m ; i I e ’ l u o ’H’\ i<t~o l )  , u e ’ t i \ i t j e ’ s ,
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10.0 DEPARTMENT OF TRANSPORTATION (DOT)

1)0 1’ . ti nd er time Motor ‘v- e l u d e ’ I nl’or mnu~mt iou and ( ‘ost Say unng s ‘ ve t ,  us responisu lule for
estab lish- ming fuel econom\ stau me iare i s , Pros is uonm s of tine 1)01’ () rgamutat ion Ac t  redh umir e that
t hie Sec’rc’t~ur~ of 1’r~mm isport ~it ioui c’oinsui ht t i - me Secret a ry of I uie ’ngs’ m m  carryimug oc ut ti - me
responts i hilit ies assoc ia te d wi th fI ne fuel e’c’onomnv st ane i~mn ’ds ,

‘l ime ’ (‘oust ( uman’ ci . w hm i c l t is 55 it lnin time ’ j un’ise iie ’ t i c m n m ( ml I)O F elt ir imig peacetime . has aim
o f f i ce  of resc ’arcin a n - mel cle ’ve ’iopnnent vs Iniel n is ch arged vvi t li t i - me ae i nm t numstrat mont 01 ~urogranns
te l nnc’et t i - me (‘oasf ( ;uiar,i ‘ s mn ee e l s for n- mess or inn prove d s~ s te ’ unl s . e’q u mu~uunent , nmie t h ocis . and
prome ’c’dium’ c’s . I’ltes e ’ e f f o r t s  in i c itu c ic ’ researe in anne l eievcl opn - mnent c ml e nne rg~ tc ’c hinologies .

‘line basic s t r : i t e ’ its bc- m r  t i- me’ ( oast ( ;uiare i ‘s e’ u n c ’rg~ R& I) pu’c- mg ra umi has I y S c I object  is-es:

• ( onse ’ r \ a t i on thro t mg ii ti - me ap luh ic a t noum of :ui tern - ma tc’ strategies au - me l al ternate
e’ ni gum d’e’ run - mg -

• S uub s t i tu t iom i  c - mb ’ present ly tusc ’el e’o m ’uvent ionah em le ’ u gs source ’s Ius a ni - more practne ’al
app licatio n of ’ a c’ouns ’ e’nt ional s c m u ur e ’c’ and bus m - m o n - m comivem - mt mona l  s u uci m as s c c l , u i ’ , y~m ne i,

~uuu d cc :u c c ’ e’fle’ i’gy -

‘ uirn’cnt R&h) im ich u ic ies co niservation p ro j ec ts  f ’(- mr t i - me cu i t ter  fleet , a so lar h eat mug anal
coo ling ele mnon str ation program for si - more fac i l i t ies , inc h ii ~urograIIn to d e v e l o p  sohar- .
ss in e i— , ~unc h vs ~ive—op e r ~ntee h pc - mv v e’r pack age ’s f o r  ~uic is te l nins ug ;um ion.

11.0 ENVIRONMENTAL PROTECTION AGENCY (EPA)

l’he energs’ —re latedi role oh I P-\ ms to ) p i’otect thie pt mlul ic heal t hu amid svelf ’~mre from
,ucl ve’ rse ’ c’m is’ m ronn m nn c m r t a l c’ft ’ec ts of ’ pm’ogr imm ns de’sugnc’d to meet t he ui~m t i omm s energy mmcccl ’ .,
lice ,mci s e  of t ime luotc ’ m t  r~m il y lnatare loe ms h ealt h ~iiid ed’O lOgic~u h ct ’I’ects assoeu atec l wit ii tr~md i—
t ie - mm - mini, as well ,is tess . tec i- mu - mo lo gie s Ic - mr fuel p nc - me ’c’ssuu ug . c’onmvers iom’u , ami d utiIi,~mt iouu , h’ P,’v
Im ~i ’, progriunns emnic iers s~u\ to dle5d ’lolu tin e m un ee h uca l and tec innic~iI d a t a  base to ~ussess t hese’
prc bhe m mus R&I) e f for t ’ . tovv ’ard h t it  is c u d  are mandlatedh Iu~ t Ime (‘ lean ,-\ ir Act , ti - me Federal
Vc ,ut c ’n Pohit utio nn I ‘ontro l ,- \ c t  , auni f ine’ Reso umrc ’es Rec ov e r y  - ‘ vet - ‘ruble ’ ( ‘ —3 shows tIne I- PA
cui e ’not \ -n e ’ l : i te c h  budget I c m r I ‘m I c) 7 5 l ine ’ h in g e ’ increase ’ in iie’~n h t im auu ~b cc’o iog mc ’~il cf ’f ’ects
re flects I-f - ‘s ’s 0 b u,uu i g m ng progra m en - mm ~Ii~u~’u”

I- i ’  ‘v~s Pani mit the e’ u te u gs  I m r gu um u u u’. om ’ g, utmmfe ’(I im ito tour ,um ’ c’,u s;

• ( cml v ‘ r s momi I tiIii,~mt u cUn . amid I e’e’iuioiogv ,-\sse ’ s s t m i c ’ i i t ,  wh ich c ’ mm tp bm a si i e ’ s t hie
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i elen ’itjficationu , ch arac terizatioiu , assessnnent, and developmen t of tech nology to
contro l poliiutam ’its associate d wit h umti l ity anuci industrial combums tion soumrces ,

• l’ nn e’rgy 1’xtr ~nct uo n an - mel Processing Tecinnology, with objectives to increase rap idly
t he extr act ion amid processing of domestic energy resotmrces and to ~m hlow these
emnerg y souurces to he uised effect ively iii an environmnentaily coimp atib le maim er ,

• I’.uuergv 1- hea lt im amid l’.coiogicai Ef ’feets . designed to) identify all adverse environ —
um men ita l ef l’ects , sv hich woumhd lead to regulatory and control tecinnology reqLmire-
rne mmts assoe ’iate d with energy extraction , conversion , and use.

• Tec hnical Suupport . i u mchume l img d eveloping cooperative regionally oriented R&l)
projects amid luasehimie comiditioni s m onitorin g ti - me developmneuu t of scienm iu t ’ic data for
regu latory t’umn ict ioums are part of ti - me suupport .

Problenmis of in- m medi a te concern to EPA are :

• lime conuversion of oil- ami d gas-b reel boilers to coal tuuurning boilers th at will h u m
hiigln—s e mil ’uu r  coa l. resum itinug in additional em mi ssion of luarticu lates . sulfur comnpouiuieis .
ane h ot h er corn bustionu resmehu ues to ti - me emuv iron nmenm t .

• Ti-me increased umse of coal a n d  oil shale , w hich will accelerate area mini m -mg bc - mr  coal
and em il sh ale m u  scm - mu iariei western areas , ra ising seriouts el uuestiomus ahoumt the
restoration of n-mi mneol land s amid ti -me impact on gru - muni d an-md sumrface wi nter resources ,

Th ese inn - mel e)tlm er problenns h ave sh ort— , in iter u-meel ate— , ami d Ion - mg-tern - mm irnup hicationus ,
I’ PA ’ s approacin is t om initially app ls its regulatory reeluuire mnenits to red uce time sho, rt—tern u
uniupact , t i- menu follow vvut im researc h din’ e’c’te d toward problenmu idemitif ication amid asses snuemu t
in the nu termech iate term . ~tno1 adldt ress ti - me long—term problenu thron,mgh tine strategy of ’
prevem tmon - m .

Table C-3. EPA ENERGY-RELATED FUNDING , FV 1978
(Thousands of dollars)

Budget CurrentActuat , - Estimate 1977~78Appropruation 1976 Estimate Estimate 1 978 Change

Extraction and processing technology 20,890 24 ,227 25 ,400 24 ,350 -1 ,050
Conservation , utilization and

technology assessment 27 ,075 36 .000 32 ,700 30,550 -2 ,150
Health and ecological effects 34, 179 33,700 35,200 39 ,200 4 ,000
Technical support 892 2,500 3,062 2 .237 .735

Total 83,036 96 ,427 96,362 96,427 65
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12 .0 NATIONA L AERONA UTICS AND SPACE
ADMINIST R ATION (NASA)

NASA enuergy researc h and techinmology et ’t’orts have beem prmnnarily to iolentil ’y
aeronauit ucs at - mel space program tech nm oiogy th at c~uu be applied to so lvtu ng energy prob-
hems, Another aspect of ’ NASA ’ s emmer gy progmamt is coioperative effort with other agemucies
to speech ti -me development of su ch techmuoiogies as wiiuei power , NASA’ s Office of ’ 1-nergy
Progranu s is responsible for huot hm the elissemmuin at ion of information ill-mel tI me coordiumatio tu
of program s re lati rm g to energy tec hmmuo log ics. NASA has reeiucsted n- mo ) direct fu mmuo himug for
cmsengv R&h) in h~Y I 975 its eu- mer gy expe rtise svih l tue available tc) 1-RI)A amid anuy agency
on a reimbursable basis ,

Negcti a ti eu m is have ’ Iueeuu umniderw ~ny betweeni NASA and E R D A  l’or f ’unuds to support
t Ime inuitia l stu d y anuel eief ’in ij t i ou - m efforts te) eleteru mmine tine tec huumica l and econ omic hurac’t ica ’
bil ity of ti - me Satell ite Solar E lectric Power Uener~itioti Systeun . NASA reinmiburs~nbIe
agreen uments w ithi I- R1)~ h ave included suupport of resie lem tuai amid cot unimercual se iar h eat i ng
au - me l cooh inng. w in - met emiergy , solar iuhOtovoh t ancs . ami d geo t iiemnnal en me ’m’gy programs ,

13.0 NATiONAL SCIENCE FOUNDATION (NSF)

NS I vs as o ’s t~u hhishieei its ti - me natiomi ’s cen ’uter to proum ote am - mel stre mugt i ieu u b,isic s0’ic’ m utmf i c

researc h ~m m ie h m-mm anup oss ’er . iuart icumlarl~’ t hroeig hn scie n ce amid ee lucat iomm programs. \Sl - h a s
c’m pin j s i/e’cl ~mrograniis t hat have t ime potential to strenugthenu un-md si gniu b ’mc a u n Is coil I rm b u mt c’ to

science ’ a n- mel societ y - ho r  1’~’ I 0)75  NSF ’s buolge t requuest was ~S8~ mi - m ihi mon i . aim increase’ um b

‘.57 n-mi iiiiou , I I huerd’e n- m t , over F\’ 10)77,

St u mo hie s relating direct Is to m emmergy :~re covere d by the Rese~irc im ,‘\piulueoi to N.ituonal
Needs RANN ) prograni . The R A N N  program-mi hias meet umested a hutmdget for Ii cY’~ of
578 nuuihhioi-m to) sumpport problenmu-focum sed researc h in. five imuajor areas: resources , ~ II .~~

nmihIion~ e’nviroflrnent. S34 ,5 nmiihion ; productivity. 523 million intergoveru’iniemmt a h science
and R&D incentives , 5’7 nuiiIIion~ ~ium d exploratory researc h amid te c h- m no lcm gv ~cs sess mnent , ‘.,

million , in h’Y 1978 , the’ RANN program will support research on renuewable resources , mum

p~mrt icuuh ar hion-m’ ass convers iomi , u-mi anagem -miemut of ’ resource system s itni d nionrenewuble
resources,

Since research ,ind developtuent t’or enuergy resocurces amid ene’rg~’ enus u ronunnemm tal
e ffect s is hieing shone 1-my ~mgeim c ies established for ti - mat specil’ic pemrpose . the RAN’ N’
progra nu us emphasiz.iiug other progranis of ’ natiom mal conucern related to ti - me enuvir onmu memit.
tec liuiolugy anmeI ecom-moun mc productivity.
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14.0 OTHER ENERGY-CONCERNED AGENCIE S

14.1 COUNCIL ON ENVIRONMENTAL QUALITY (CEO)

(‘EQ vv as estab i ishueeh h~ I lie Nationma l Lmmv irom m n’iucnta i Quality Act of ’ I 9(m9, it consists
of th ree nnenmihuers app o in mtc ’el bs’ t i - me Presidenmt . responus ibie I’or fornmiuulatiuig and
recoumu n- men - mel mug nat  iomai l policies to in - mu prove ti - me dl uma hi ty of thie enviromunue mu

( I Q muncluieles aim I- nne ’gy E’ rogr~mnum Staff . w iuich has been ~mss ignmeel to assess various
as pects e f  enuergy questionms ’ ns t h ey imu m pact umpomu env- ironmemita l conisider~mti ons. CFQ h as
arranged v s ut h v~mrmou m s f ’ee len’ aI iuge’ulc ’ue ’s . mncluieling NSF . ami d acao leunic orgamuizations to
carry out a muu mnuber c f ’ spe’c if ’ic st ume h ies:

• I- nvnt’o nnnenta l ni - mu pac t ,issessul’ie’iIt c)i oil and iZ,iis operations o)fl t i-me Atlanut ic and
AI ,uskii O(’S.

• St u m eiv c - m b ’ ot ’b ’slmore rmu uc ’ he~nr powc ’r tulami ts am - mel resum Iting cm iv iron umn emut al h azards.

• Stuue lv oh ’ su t u u g and s~u Ie ’ t 5  of ’ h iqt mi o h ruattura l gas faci l i t ies ,

• \ ceneral u’eport omu t h e  enviror umnu euita i in - mm pact c - mf en - mel tmses of various ty pes of
c~ic , ,e’.

• I f f ce ’ t s  of u m ’ut c r f ’u ue ’ h conn pet it ion 0m m env irom uun emmta l concern s,

• I us mro i nn mic ’ m - mt a l inn f )ae ’ t ”  of ’ o hev ’eh op immg o iee pw ater  ports,

14.2 ENERGY RESOURCES COUNCIL

[lie I nn e ’rgs Resources (‘ ouneil yv ,u s estab l is h ed hs the Emiergy Org ammi zationu Act c)t
I c )  “ 4 , It is ,u m i m n l te ’ rmnn n m i tc ’rage’ncv c’O () T ’ei inmatinug om’giim iz atiomu conumpose ol of:

Sc’c’ ne ’ t a r c  of lui teruo i r . ( ‘hairmmmar n
,-‘se Imn i ui is t r ~itor c - m b I- ’i’ ,.\

\chmm n nn i s t r ~mto r c c l  I Rh )  \
See ’ ret~mrs c f  St ile
Director of Of l i ce ’ of \l,um n , ug e ’ nment an d Budge t
Ass ns i,i nit 1cm t ime Presid e’ nut for Eco mmuo un ic A b lairs
Sec ’ r c _’t . i rs  of tIme ’ I re ’ asu ur ’
Se’c ne ’ l ,mr s of l)ef e ’ mns o ’
,- ‘ st fo rne~

- ( ,e ’ nm er. u I
Se cre t ,ur s of ( o m nm minerce

e t  a rs of l r ~mtm sportat ion
( ‘ iia mr nma n c cl  NR(
Aoim ii inistr , i ior cm f ’ I PA
( iuairnn aim of ( I (.)

( ‘ -31

~

‘- - ‘ - ---- -~~~~~~~~~ ‘ - - “ '  -~~~- ‘ - . ‘ ~~~



- .—- — ---—- -- —“‘--

h) ireclor of ’ N SF
I \e’c uu l i ve  i)irc’ctor of ’ t he i)onue’st ic ( oummci i
Ae lniit iistratoi c- m b ’ (.;eneral Services Ael mn iuiistrat iom - m
Special Assistant to tIne Preside umt t ’or (‘onsunuer Affairs.

The co uimicil will term im imuat e w h uemm a pemu-muanent depart umient respomusible t’or enmergy an d
iuatumi ’ a h resources is establis h ed or two years alter ti - me couu’nci i becon uues ef fect ive ,
w iuichmever occuirs first.

14.3 OFFICE OF TECHNOLOGY ASSESSMENT (OTA)

OT,-\ is responusible for ~urovi oh iu ’ig (‘omugress vv ith early iiudicationus of the probable
benueficia l anud ad verse imnhuacts of tec hnmmology applications . iuic lemdiumg idenutit ’ication and
amma hysis of alter i- mative implenmuemut ationt uiietiio)ds. OT,\ also iolentif ’ies areas m u w imic bn
ae lditionua i researc h or d a ta  collection is reejuireel to assess ~t technology program. am -md
muu a inuta im is coe)rdhi iuat io m wit l’i t he (‘omugress ional Research Service , t i-me General Acco unting
()f ’f ’ice, a n c i NSF mi ord er tc) eoom’chiniate rcsea rchn ef ’fort s .

14.4 NUCLEAR R EGULATORY COMMISSION (NRC)

N R( - w~ms esta luh is luee i Icy the I- mien gv Reorganiiiationu Act of 1974, ‘t he regulatory and
hieeiusinug authority c - mb ’ t Ine for m er Atonnu ic F miergy (‘omumnu issionu were transferre d to t I-me
N R( - 

. inchue l in ’ig t i- me b’n, in uct iomi s of ti - me Aton u ic Sab ’ety iind Licemusing Board Panel , t ine
Atomic S:u be ’ ) ~ ai el l icens imig Appeal Pummel , ami d ti - me A dv isory  Com mittee on Reactor
Sab ’eguare hs . NR(’ is ti - me f ’ederal age mncy responisible f t r  mmuuc lear regulatory research .
sa feguard s , and emi l ’orce mn emmt.

14.5 TENNESSEE VALLEY AUTHORITY (TVA)

l\- ’ ,-\ program -mis imiclude su ch emuergy—rehated activit ies as’,

• Regiomna l wan e’r resources d e s  elopmneui t , imucluiding river amid blood control projects .
vs ater eie ma l it v muamuagemuie uu t . deve lop i-muent of navigation , ami d conucemrre nit
env ironmental planning. w h ich inicludes recreationu . l’ishieries . and water l’owl
resources c ieveiopniient ( t ’uiimo iiu’ n g of ‘S48 ,6 mihliomu for FY 10)78).

• Genner~n I resource ehevclopm i ient . nncluuding R& I) m m  forestry , fish and game . vv ater—
shed prolectio rn . ami d humid recha iu uatiom ’i a fter surface ummin u ium g ( feu uud mmmg of ’ SI 6.8
muuihh ion i for i -Y  Ic 175 ,

• Itm c - mvs er cleve lopmmuent program -mis to) sum pply ami area of 80 .000 square m u i les . imuc leme linug
planuning. com utrumctiomu . anid muma inten’ ianice of ’ nmunc tear power plants amid ~m puuimpecl
sto rage hyd roelectric proiect.
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