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The National Technical Infor~ation Service of the U. S. Depart~ent of 
Co:T,-::erce is a central source for the public sale of Go•;err::::ent-spor:s-Jr=::d 
research, d2velop~ent and engineering reports and other analyses prepared 
by Federal agencies, their ccntractars or grantees. And, it is a central 
source for Federally generated ~achine processable data files. ~ 

NTIS ships 11,500 infor~ation products daily as one of the world's 
leading processors of specialty infor~ation. It supplies the public v1ith 
apprcxir;1a tely four mi 11 icn docu:1:ents and mi croforms annua 1 ly. The UTIS 
information collection exceeds 800,000 titles. All are available for sale. 
About 150,000 titles are in current shelf stock. Catalogs of special in
terest reports describe those most in demand. 

NTIS is obligated by Title 15 of the U. S. Code to recover its cost 
from sales. The distribution of its information products and services is 
self-sustaining. 

Timely and continuous reporting to subscribers is ensured by agree
ments bet'.-1een NTIS and several hundreds of Federal research sponsoring or
ganizations. NTIS is the mark~ting coordinator for the latter, for their 
publications, technical inquiries and special analyses. 

The public may quickly locate su~~aries of interest frcm among 500,000 
Federally-sponsored research reports completed from 1964 to date, using the 
agency's NTISearch program which comprises On-Line Searches and this and 
many other Published Searches. Copies of the whole research reports are 
sold by rlTIS in paper or microfiche.' 

The NTIS Bibliographic Data File on magnetic tape, which includes PLlb
lished and nonpublished abstracts, 1s available for lease. The computer 
products of other Federal agenci'es also are sold or leased. 

Current summaries of new resea.rch reports and other specialized tech
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ne,s letters (l•:eekly Government Abs tracts), i,,,hi ch are indexed annual 1y. An 
all-inclusive biweekly journal (Government Reports Announc2ments and Index) 
is published for librarians, technical infor~ation specialists and those re
quiring all the sumT.aries categorized in a single volu~e and accompanying 
index. 

A standing order microfiche service (SRIM) automatically provides sub
scribers with the full texts of research reports selected to satisfy indi
vidual requirements. 

Other services, such as the coordinJtion, packaging and ~arketing of 
unusual technical infor~ation for organizations may be specially designed, 
anyt ifl;e. 
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Evaluaticn cf th~ Use of Hydrogen as a Supplern~ct +:o_ Natural Gas 

Ad Hoc committe~ on the 
SupplemBntaticn. *Er.srqy Bes~arch 

Use cf Hydrogen for Natu:::al 
and Develcpm~~+: Adm~nistrat~cn. 

9 5C 5 2: 4) 
EC841K4 
Jun 77 
Mor.itcr: 

Fld: 21D, 97£< 
71p 

GPAI7 80 9 

18 

G;:1.s 

Abstract: The pot~ntial for mid-term (1985-2CCO) comm=rci~l 
application cf tte use cf hydrcqen fer blending into ~hB r:::~scrt 
natural gas delivery system as an ~!:ergy suppl<c1ren+: was :::tudi?d. 
Successful aevElcrment cf advanced ~lsctrolyzer t~chnology ard 
availability cf lc~-coit ''cff-peak'' a~d ''spinnirg res~rv~ 1 • 

electric-genEratir.g capacity are basic to this ccr.c'ci:t.. Bc:caus,;, r.o 
source lias fcund -1:hat t,,jculd makB such a cc:r:csp+: economi<::ally viable i!". 
the n.:;ar future, the Committee determinBd that a ll'ajcr, Fed-::rally 
fundfd R, r, and D prcgram aimed at prcving the techni<::al f~asibili+y 
is net justified ~ithin the next five years. In the ccnsijered opinicn 
of the Ccll'mittee, ~ven a ccmpl<?tely successful R, r, 3.nd D prcgr2.m 
withir five years ~ould not spur mid-t~rrn ccmm@rcializa+ion tc: 
produce sufficient hydrogen to significantly all~viate the natural aas 
shortage en a national basis; produce hydrcgen at a cost competitive 
with ether supplemental gaseous fuels if pr~s,;nt pric':', p:oj 0 cticns 
hold true; prcvide the electric power industry with inc~ntives to 
devote availal::le gen~:ating capacity tc this >?nd in competi':ion with 
varicus storage ccncepts, operating alternatives, and end us<?s under 
development. The CcmmitteE found no cv2rriding Pnvircnm=ntal, safe~y, 
lPgal, cede, er regulatory consideratior.s that wculd J:I::'::clude +h? 

hydrogen-natural gas supplementation ccnceFt. Fost~=ing of lc~g-t~rm 
r1;sear.ch activities for hydrog%:'n production usir.g wat"'t el,oc~rolyc=is 
is r~commended ir connection wi•h ether prospgctive 2nd us~s. A 
pericdic review cf Rand r qffcrts that relat3 to com~ercializa~icn cf 
natural gas sur:pl.ementaticr: with hydrcgi:n is alsc recomm9nded. , (::'PA 

citation 03:C106C3) 

Descriftcrs: *Hydrogen producticn, *Natural gas, Ccmme:rcializatior,, 
Econcroics, Inergy policy, Inergy scurce d~v9loprnent, Feasibility 
studies, Financial incentiv~s, Fuel substitu•icn, Hydrcga~, 
Hydrcgen-tas€d economy_ Implem~ntaticn, Mixing, Off-psak ~ne·rgy 
stcra<_;e 

!dentifi~rs: ERDl/295000, ERDA/CBOOOC, 
Manufactured gas, NT!SDE 

TID-277 47 NTIS Frices: PC A04/MF A01 
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!-Iyd'!:'cg:n:-Fueleri Failroari Motive: Powe:: syst<cms: A FBasicili-:y Study 

Escher Techr.ology Associates, St. Johns, Mich. *En<=>:rgy R2search 2nd 
cev~lopment Administration. (95G1qg2) 
AUTHCF: FostEr, F. w.; Escher, w. J. D. 
EC824K1 Fld: 21D, 97K, 85I GRAI7809 
Sep 76 252F 
~onitcr: 18 

Abstract: Undar u.s. Energy Res-9arch and Dev~lapm<?l't t.dmir.is--:r2.ticr: 
sponsorship, and as part of its transportation °ner-rr ccns~rvation 
activity, a Sfecial a.s.sesEment of prosp€cts for !'a.i.lrcad-sy.s-:em use of 
hydregen fuel was conducted in the summer cf 1975. Based en contacts 
with railroad organizaticns and individuals in qcvernme~~, industry, 
and re.search organiz3.tioris, the feasibility ar:d d;;-sirabiE--:y of 
converting conventional die.sal-glactric locomotiv~s to hyirog~n 
cperaticn were evaluated. Such a st~p is shown to be technically 
feasitle and would provide another alternative--in addi~ion to 
hydrccatbcn synthetic fuels and railway el~ctrifica~ion--for mcving 
u.s. railroad systems away £rem tcday•s n~ar tct2l d~Fend~ncy en 
petrcl~u~. Er.vircnmental tenefits would also accrue. Tho. s~udy rEport 
provides (1) +he ov,;rall rat icnale fer dev~lopir.g hyd ::::cg<=>n railroad 
motive FOwer sys-terns, (2) an a.ss<;ssm.:;nt cf t~chnical feasibility, ar.d 
(3) a nominal dev,;lcpu:ent and demcnE~raticn prcgra it flar.. (E?A 
citation 03:007076) 

DescriFtors: *Hydrcqen fuels, *Trains, Demonstraticn 
Feasil:'ility studies, Hydrogen storage, Flanning, Pr':)pulsicr., 
Techrclcgy assessmer.t, Uses 

Identifiers: ERDA/330800, ERDA/295COO, EPDA/0806•:JC, NT!SCE 

CONS147(7-1 N'IIS Prices: PC A 12/MF l\01 
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Technolcgical Data Bas€s for En~rqy Stcraqe 

Califcrria Univ., Livermcr~. Iawrence Livermor~ L'9.b.*Sn~rgy Bss~arch 
ar: a rev<?lopmect Adm in istr at ion. (950C•OC7) 
AUTHCB: Quick, 'I. [" 
ECE5JA4 Fld: 1C1, =E, 970, 81:B G:U.I78C7 
23 SEf 77 11p 
Rept tc: CCNF-77(955-1 
Cortract: w-74C5-ENG-48 
1>1cnitcr: 18 
ERDA-information exchange meetirg for .tharmal en~rgv storage progra~, 
Gatlir.burg, 'Ier:n:-ss;o.e, USA, 29 Sep 1977. 

Abstract: 'I'hl8 rata !1anageroert GrouF at tha Lawr2ncB L:.v;;rmcr~ 
Laboratory is ccr.duc~ing research leading to th€ cr~aticr cf da~a 
bases for energy storage systems. 'Ihes~ data bas~s ar~ ccmfut?r-bas~d 
ard will cc~tair. titlicgiapbic informaticc, mat~rial properties da~a, 
and data er. esser.tial criteria for ene:gy storage systems. Access ~o 
th~sq central fil€s will be from rerrcte ~3rminals over coroput~r 
netwcrks and by telephone dial-up, i~ addition tc the mora 
convEntional means of computer-generated reporting, 2nd dissimina-ticn 
an magnetic tape. To validate th/?: mat~rial pr0perties data# a wcrking 
agreem~nt bas l::e~m Bstablished 1:etween the 13.wrenc:. Liv,..rmo~; 
Laboratory (111) and the National EurEau of Standards (NBS). Tt.g 
Office cf Standard R€ferance Data at NBS coordinates and monitors da•a 
evaluations l::y reccgnized data evaluaticn centars. one data request, 
for nclten salts and molten salts systems (battery and thermal energy 
storag~ materials), has be9n ccmpl~t9d and tha data ar~ being enterEd 
into a thermal energy storag"" ('IES) and molten salts data bar.k. Otha?r 
oata requests for selected prOFBrt;es cf m?.tals and metal alloys 
(flywheel materials), composita materials (flywh~el rr:ate::ials), solid 
~lectr-:,lytc. materials (battery materials), and rn2ta llic hydrid~s 
(hydrcgen stcrage materials} are currently b~ing worked ty severel 
data evaluation ce.nt~rs. A bibliographic da·a base for flywhsel Qn~rgy 
storage bas been created and is currently !n ths prccsss, cf 
publicaticn. In addition, a comprebensiv? biblicg::a FhY for rnolt;,,n 
salts and .TES materials is in preparaticr.. Pr£•liminary cottput;:,= 
printcuts which d~mcnstrate interactive aspec~s of th~ molten 
salts/TES material prcFertias data bas€ ari; Fart of this report. (ERA 
citaticr 03:C068~1) 

Cescriptors: *Electric batteries, *Flywhe~l 9~ergy storage, 
stcrage, *Hydrogen stor~ge, Ccmputers, Infcrmation systems 

* H"'at 

!dentifi~rs: ERC}./250EOC, EFDA/250500, ERDA/25C900, 
ERDA129(7CO, *Informatior. centers, *Data processtng, 
Metals, Composite ma~Erials, Energy stcrage, *~at~~ials, 
NTISr:E 

OCRL-80115 NTIS Prices: PC A02/MF AD1 
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Hydrcgen--Halcgen 
ApFlicaticns 

Energy 

Eroo kha ~,en 
~ilm:inqton, 
r«ich. * En<?rgy 
95C4174) 

National Lab., 
Mass.*Energy 
Research and 

?IUTHCB: Beaufrere, A.; Yeo, 
G. 

St era ge 

U f .. Or., 
D€v elo pmsnt 
revelq:ment 

for El~c":ric Utili~y 

N.Y.*G~c~ral Bl~ctric co., 
Associates, ~adiscr. He!qh•s, 
Administration. {C936f(Q 

P. ~.; Srinivasan, s.; ~cElrcy, J.; Har .. , 

EC623A1 Fld: 1CE, 9"70 GRAI18C7 
1977 5p 
Pept Ne: CCNF-77Ce04-7 
Contract: EY-76-C-~2-0016 
'1oni•cr: 18 
12. inter society en~rgy ccnversicn enginaering ccnfer=nce, W~shirgtc"., 
tistrict cf Cclurrtia, nnited States of America (TlSl,), 28 1\ug 1977. 

~bstract: A +echnc-economic assessment is made for a hydrcgsc-chlorir~ 
qner~y storage system fer electric utility load l?veling and peak 
shaving afflications. The proposed system ccr.sists cf a GE Solid 
Polymer Electrolyte C~ll, m~tal hydrid9 hydrogen storag~, and liaui1 
chlorite/hydrcchlcric acid stcrag~ sutsystgms, The elactroch~rnical 
cell operates under high Fressure, which facilitatss both hyi=ogEn 
uptake by the metal hydride and production of chlorine as a liquid in 
thP cell. Tbe waste h€at from the call is used fer d~ccrrpcsition of 
the hydride tc release the stcred hydrogen. Exp3=imants carried ou~ ~o 
date show that it should be ~cssible tc attain overall ~fficiencies 
(elgctric to electric) high€r than 7C% at high pew-er d~r.sities (at 
least a factor of 5 higher than that fer adva~c~d b~tteri=s) ~ Since 
<:l:e electrcchemical ftcc9ss is reve1;sitlE, the reac·ants fc::- ct.emical 
and al€ctrical ~eneraticn are stcred cutside the c~ll, this sys~~m 
appears guite sui~able fer ~lect~ic energy storag2 applicatic~s in 
both peaking and load l~veling cycles. (ERA citaticn G3:C01S57) 

Descriftcrs: *Hydrcgan fuel c 0 lls, *Cff-peak 9nEtgy storage, Chlc~!~s, 
Coet, Economics, Effici~ncy, Electric powsr, ?lectrclytic cells, 
F~asitility studies, Hydrides, Hydrcchlcric acid, Pydrcger storagE, 
R~ger~rative fuEl c2lls 

Identifiers: EPDA/3OO501, ERDA/3f05,'.)4, i;:RDl\./2508CC, E?DA/2001!"7, 
Assessments, NTISCE 

ENL-22820 N!IS Prices: PC AC2/MF AO1 
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Hy~rog~n in the Energy System cf th? N~th~rlands, a Possibili~y f0= 
the Future 

Nijverh€idsorganisatie TNO, Apeldcorn (Netl:erlani.s). (469230C) 
~C453C2 Fld: 1C~, 97 GR1!.I78f5 
s~p 75 23p 
Mcnitcr: 18 
u.s. Sa]es Or.ly. 

Atstract: The ccnseguences cf the shift frcm ~ossil to o~h 0 r an~rgy 
scurces to the extent that other resources are dcminant w~re 
inv~stigated. A scenario is presented en ths rat9 at which, during th? 
transition pericd, hydrogen-can be i~troduc~d into +he cu~ch eccncmy. 
Production, storage, •rar.srnissicn ar:d dis':ribu~icn, -?nvir:onm2n+ and 
saf~ty, and utilization in stationary units and v~hicl~s ar~ 
ccnsidersd. It eccl~ be concluded that there ara re serious obj8ctions 
in ccnnecticrc with the ~ransiticn tc th~ UEe of hydrog9n as fu:-1. (Z 0 A 
citatict 02:(58577) 

tescriptors: *Hydrogen-based economy, *Neth,;rlands, ristributior:, 
Electrclysis, Energy suppli~s, Environm;ntal effects, Hydrcge~ fuel~, 
Hydrogen pro auct icn, Hy drcgen s tcrage, Sa f .;~ y, Trans F crt, Us,? s 

Identifiers: EPDA/080000, Scenarios, NTISEFDAP 

NP-21230 NTIS Pric8s: PC A02/MF AC1 
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Alterrative Fcrms of Energy Transmission from OTEC Pla~•s 

!nstitut@ of Gas Technology, Chicagc, Ill, *En~rgy ?~snarch an~ 
Deve le p:ent Admir.istra tion. (950C 656) 
AUTFICF: Kcnopka, L; Eiedermar., r.; Talic, A.; Yudow, e. 
E026JI4 F+d: 101\, 97N GFAI7803 
1977 12P 
Contract: EX-76-C-01-2426 
~cnitcr: 18 
Ocean thermal eneigy ccnversicn confer,;,:ice, N9w Crl<?.ans, Louisiana, 
UnitEd !:tates cf Jlmetica (USJI), 22 Ma::-. 1977. 

1\bst:act: The transrrission cf OTEC-darived chemical and ~l~ctrical 
er.ergy is ccmFare.d. The chemical en.~rgy-cat'ri,~r:s consid~r:s-d ar2 •he 
following: gaseous and liquid hydrogen, liquid amrrcni!, m~thancl, 
gasoline, hydrazine hydrate, anhydrcns hydrazine, unsymm~trical 
dimethylhydrazir.E (HCME), 1,7-cc-+:adip.e, and ':.et:::ahydrcdicycloper:tadi
~n€. 1he assessment assumes that each cf th~ above en2rgy carrie:::s 
were transFcrted ty barge and/or pipeline. The delivere1 costs war~ 
th~n ccmfared with tracsmissicn cf el~ctricity by submarine catlss. 
Because chemical and electrical ~nergy arE net ~quivalJct, howev~r, 
their ccmFarison can only bB done after the cutputs aro, ccnv~rtsd t0 ~ 

ccmmcr fcrm. 1hcs, in additicn to prBser.ting the deliv9red ccst ar.d 
overall gnergy efficiency of the ch-amical E>nergy-c~rri~rs, wi:: r.ave 
prov:idad a discussicn cf the equipm~nt, costs, a!'ld efficier.cies of 
converting the hydrog~n and ammc~ia deliveied in~c glac~ricity, ar~ 
the electricity deliverEd intc hydrcge~ ~nd ammonia. A concise 
~echrical assessment and economic analysis of ccrrfcnents associa•ed 
with tha ccnversicn, storage, transfcrtation, ac~ shor~-tased 
receiving facilities for th~ conv~r~icn of OTEC mecharic31 en~rgy ~o 
chemical energy is frcvided and ccrrfared to th~ ccnvers!cn 2~d 
transnission cf el~ctrical power. Results conc~rcinq •he hydrogen a~d 
ammonia analysis w~re determined as fart of the o:Ec Frogram at !GT 
~rom ~ay 1975 through May 1976 under Contract No. NSF-C10C8 
IAFR-75-00033) with th~ National Science Fcundation and !FCA. 
Informaticn coccerning carbcnaceous fuels an1 high-energy fu~ls 
p:cduction was di:,velofed as part of t.he current IG'I O'IEC Fcgrarn ur.CT?r 
Cor.trac., No. E(49-18)-2426 with ERDA. (EFA citation r2:n56C89) 

nescriFtcrs: *Energy transport, *Ocean thermal fOw;?r flants, AH:yr.~s, 
Ammonia, Ccmparative evaluaticns, Ccst, Dier.Es, Economics, EfficiBncy, 
Electric Fewer, Feasibility studi~s, Gasclin-=, Hydra2ine, P.ydrcgen, 
F!ydrcg,;n prcduct:icn, Hydrogen s-:orage, Methanol, Powsr t::::ansrnissi,.,r, 
line£ 

Identifiers: EFCJ/140800, EPDA/20C30C, 
>_qTISFRD~ 

CONF-77C:331-~ NTIS Prices: PC A02;MF A01 
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Overvje~ cf Surface Related Protlems in the Nucl2ar E~~rgy Field 

Califcrria Dniv., Livermcre. Iawr~nce livermor~ Lab.*Enerqy ?csearch 
and revelcfment Administration. (95CCCC7) 
AUTHU: Colmenares, c. 1\. 
':'C104E2 F'ld: 18,:,, 77H, 97Q GRAI7801 
25 May 77 65 
Car.tract: W-74C5-ENG-48 
r.cni-1:cr: 18 

Abstract: An €Xtended s 0 t cf viewgraFhs us,~rl ir: a -1:alk on 
surface-related frcblems in the nuclear energy fi~!d is assemblerl ~n 
this-r~port. Materials problems in the ar~as of ~issi~n reactors, 
hydrcgen stcrage, catalysis, nucl~ar wt:apons, l:ull~ts, and c:uclea:r 
waste disposal and fu~l reprccessi~g are includ~d. ~h~ vie~qraphs ~=e 
::-eascnably self-contained; there is no text. 15 figures, :36 tatle~. 
(FFl\ citation 02:05247C) 

Descriptors: *Nuclear energy, Catalysis, Hydrog~n stcrag':!, Lectures, 
:'Jaterials, Nuclear engineering, Nuclear weapons, Fadicactive wasts 
disFcsal, Feactcr~, geFrocessing, Surfac~s 

Identifiers: ERDA;3600CO, NTISEFDA 

UCID-17541 N1IS Frices: PC AC4/MF A01 
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rytilizaticn cf cff-Peak Power to Frcduce Industrial Hydrog2~. Fi~al 
FEFOt:t 

Institut: of Gas '!echnclogy, Chicagc, Ill. {9S:'JC656) 
AUTHCR: Ei·ederman, N.; rarrow, K. Jr; KC!":.CFka,, A. 
ECC9212 Fld: 21D, 7A, 97K, 998 GP.AI78C1 
Aug 75 193F 
~cni tor: 18 

.~bstract: This study of the use of off-peak ~l"-lctricity to o:::-oduc~ 
industrial hydrogen was cccducted tc Ftcvide an analytical mcth;dology 
fer deterrrining th9 economic and t~chnical f?asibility of usir.g 
off-peak power tc generate hydrcgen that can then b3 scld tc ~rdu~try 
~s a fuel er ccmmodity. Such a scheme ll'ight r3pres 0 r:t an attrac+ive 
use of off-peak ~ewer and could provide the first st • F tcward buildirg 
a hyfrcgqn-enFrgy system. This r8pcrt ccrrfrises thrs~ majcr soctiors: 
(1) ~ark~t, which discusses the current and pr-ojactea. us2s cf hydrog 00 n 
along with the likely marke_t price situations. This ss,ctior. also 
preser:ts briefly th9 market oppcrtuni+:i'::s for oxyqer.. {2) Econcmics of 
Hydrcg~n Production, Stcrage, and TransEcrtaticn, which provides ~he 
baseline data rieguired for utiliti=s to calculat~ a ccst of 
electrolytic hydrcgen fer a Sfecific situaticn and tc ccwFar~ that 
with the ccst cf alternativB hydrcg~n producticn. Th!s secticn 
likewise briefly afdresses oxyger. storage and ~ransfcrtation costs. 
(3) l'J$;thodclcgy, which descrites, via several s-;:~cific e:xample:s, ->:he 
methcdclogy fer calculating a hyfrcgen Frcducticn ccst and matching 
tr.at with a likely market Frice. '!his sPction :c2cogniz-Ps the 
uniqueness cf individual utility situations and the necessity of 
providing tte jndividual utility with the ability tc p~rform i~s cwn 
1.nalyses. (EPA. citation <:l2:052071) 

Desc'tiptors: *Elec+.ric pcver, *Hydrcg3n p:cduct.:..0!1, *Yyd::-og~r,-b2s 0>'l 
eccncay, *Industrial plants, *Cff-peak energy s+orage, Ccmmcdities, 
Econcmics, Electrolysis, f~els, Hydrogen, Indus~ry, ~-:1rk"'!t, Pl2r.nir.g, 
Stcrag~, 'Irarspcrt, Us€s 

Identifiers: EFU/29500C, 
Feasitility, Cost analysis, 

EPRI-320-1 

ERDA/29600(', 
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Hydrcggn-via-Electricity: A Candida~€ 1ransiticnal Trar.sportation 
En~rgy System ccncect. Eta RefOit Ft-67 

En~rgy F?search and revelcpmect Administration, Washirqtcc, D.C. 
of Transportation En-argy Conservaticn. (95C'1446) 
!\lJ'1'HCR: Escher, w. J. r. 
C299LJE3 Fld: ~1D, 97 GRAI7718 
Sef iE 154 
Rept ~o: TFC-77 ;CC 1 
Moni+:cr: 18 

Di V. 

Abstract: ~here is an expresse<l need tc rrov8 ~ranspcrt~ticr. off oil. 
How~ver, the strategic altarnatives fer cr~ating a nor.-petrcleum 
ener~y base fer transpcrtaticr are all lcng-tsrrn, ~x~r2rrely ccs~ly 
systems (hydrccartcn synfuels, electricity, hydrog?r.. ~nergy), e:a.ch 
havirg tachnical and socio-econcmic limitations an~ ccnstraints which 
will govgrn their relative contributicns. Tc' •presErve th~ cp+icns'' 
while ccnducting positive steps to obviate •h~ possibility cf ec~rgy 
shortfalls affecting transportation in the meanwhil?, a • •transi~ior?l 
transfcrtaticn ecsrgy•• systems approach may be ne~ded. A ca~didata 
concEpt, "Hydrogen-via-El~ctricity" (HVE), is described in t,;rms of 
crit£ria for such a system, and alsc related tc each of th~ strategic 
alternatives to establish co1q:atibility. If itrFlemented, th; ·HVE 
Ccrcept has the nEar-term potential fer SUfporting a certain fract~on 
cf the energy needs of thA following transpcr~aticr subsectcrs: 
railroads, i~tercity trucking, urban and intercity buses, and sel~cted 
fleet vehicle syEtems. (EPJI. citation 02:C2SC68) 

Descriptors: *Hydrogen fuels, *Transfcrtation syst~ms, Autcmotiv~ 
fuels, Electrolysis, Hydrogen prcducticn, Hydroge~ stcrage, Lcaa 
managament, Fublic utilities, Usa, V€hicles 

Identifi':!rs: !RDA/C8·1600, ERDA/295O0O, NTISERDA 

ERDA-77-13 NTIS Prices: PC AOE;MP AQ1 
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Nevel Energy Scurces Ea.sea en Otilizaticn of Catalp, ... !: ir. Atomic 
Energy. Progrt:ss Report, JunE 1, 1975--~ay 15, 1976. 

Princetcn Univ., N.J.*Energy Fes9arch ana DEV"?lopm,er.t Adrrir:is<:::-a·icr. 
( 53C rcoq 
AUTHCF: 'Iurkevich, J. 
I:2914J3 Fld: 2H, 7t, ~7K, 9Sf GPAI7717 
May iE 15F 
Ccntract: E:(11-1)-3029 
Mor.itcr: 18 

Abstract: A prcgrarn of cons~rving energy by mere Bfficient us~ of 
catalysts and developing novel scurces cf energy consistsd in ~h~ 

preparaticn for this purpose of moncdisp~rse platirurr, palladium, 
~latinurn-gold and platirium-ralladium alloys in ccllcidal aqueous 
soluticn. 'Ihes~ were cr:.aracteriz~d ty optical arscrp ... icr., 
ultracentrifugatic:n, high-rescluticn electron micrcscq:y 3-::d catalytic 
activity for hydrogen 1=ercxide deccmpcsi~icn. The cPlloidal me+a! or 
alloy catalysts were moi:r:tea en plate like alumir:a acd characti:;riz2d 
ty elactrcn micicscc1=y, electrcn diffraction, ch~misorption cf 
hydrcger., number of activ~ sites in hydrog;;caticn cf ~thyl""r:E as 
deter~ined ty poison t~tration and the activity per site for e:hylen~ 
and bet.-zene hydrcg-anations. !t w:1s shown that for rarticlAs down to 
19A diameter the flatinum had metallic character and all surfac2 sit~s 
had equal catalytic activity. In the case of palladium +he activi~y 
per sit~ vas four times that cf platinum. Allowing cf small amounts of 
geld increased the activity cf the flatinum or ~ndowed catalytic 
activity to gold. Storage of hydrogen atcrrs (g~neratad in ... he gas 
phas~) in the fluoride lattice cf calcium fluoriie was inv~stiga~~d as 
a novel fcz:m cf en~rgy storage. (ERA citation O2:C3C371) 

tescriptors: *Catalysts, *Hydrogen storage, Aqueous solu~ions, C~lcium 
fluorides, Catalytic ~ff~c~s, Ch~mical pr::op3.ra1=.i.cr-, Geld alley::=, 
Palladium, Fallacium alleys, Platinum, Flatinu[ alleys, R~search 
progt:ams 

Identifiers: EBD~/400201, ERDA/C80200, N'IISERDA 
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rean Ccrntustion in Autcmctive Engines: As Assassmsnt of the Addition 
of Hydrcgen tc Gascline as Compared to c~tEr T~chniqu~s 

A<"rospace corp., El Segundo, 
Mhi!'jstraticn. (r:'069OOC) 
D2914A4 Pld: 21t, 21G, 97K, 
F€>b iE 234F 
Ccntract: E(C4-3)-1101-PHA-3 
Monitor: 18 

Calif.*Energy Research ar..d 

81J GRAI7717 

Abstract: An examination was rrade of ~he feasibility, p=acticatili+y, 
performance, fuel Pccromy, and emissions of the ccnc~rt of +~~ 
addition of hydrca~n to gasoline for use as an autcrobil~ fuel. The 
specific hydrogen aaaitior. concepts evalua+ed included onbcard storag~ 
of hydrcger. as a tcttlEd ~as, as a crycgt=>nic liquid, ar..d as a 
regererable gas in a metal hydride storage system, ~nd ~he onboard 
q<?nerat.ion of hycrcgen by the rzfcrmaticn 0f gasolin"' :r. a fual 
r:efou:e.r (er gas q':!nerator). Both pa::-tia.1 oxidaticr. ar.d steam 
rBforming fu€1 reformers wer€ ccnsidered. Fer persp~ctiv~, comparisons 
were rade cf the hydrcq~n addit1on conc~pt ~ith thE ccnverticr.al spark 
ignition engine tas~line and ether lean engine ccncafts, e.g., 
advanced lean carbureted engines and stratifi~a charg2 er:gir.;:,s. 
Hydrogen· addition via fuel reformation was fou~d tc be 3 feasihl~ 
methcd cf achieving ultralean engine Cferation. (ERA cita~icn 
02:0:30202) 

CFscriptors: *Autcmobiles, *Autcmotive fuels, *Hydrogen f 1rnls, carton 
monoxide, Ccmbrsticn products, Comparative ~v~luaticn,;, Energy 
conservation, Feasitility studies, Fuel economy, Gasoling, 
[fydrccarbcns, Hydrog8n storage, ~ixing, Nitroge.n oxides, Ferfcrmar.ce 
~esting, Spark ignition ergines, Stratified charge argine~, Uses 

Identifiers: EFCl/33O80O, EFDA/O8O6OC, 
EFBA/33C7t4, NTISERDA 
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Hydrcgen Energy. A Bitliograrhy with Abstiacts 

~ew ~exicc Univ., Albuquerque. T~chnology Applicatio~ c~~ta:. 

QuartE'rly repts. 
C2875E4 Fld: 21n. ,c~, 97K n7717 
1975 4 issues 
l"!or:itcr: 18 
(PC AOO) 
Paper copy availatle en subscrifticn, Ncrth Amarican conticent pr~ce 
$50.0C/year; single ccpy price PC$15.~0, MF$15.CC; all c•h~rE wri•e 
for guote. 

Abst1:act: The Hydrcqan Energy Quarterly Upd-3.te is a bibliographic 
series that contains citations and abstracts from ov 0 r 7CCn different 
scurces devcted to hydroqer: as a synthetic fu~l er 3n~ray carri3r, 
Foreign and domestic putlications are cited, abstract~1 and i~dexed. 
The series frcvides correct awareness to these ict~rest~a ~" hydrcgen 
energy. For easy reference the Hydrogen Energy Quarterly is divic~d 
into five secticns: general, production, utilizaticn, ccmbustio~, 
transmission, distribution and storage, and safety. 

D'c'scriptors: *Energy, *Hydrogen, *Biblicgraphies, Gas ~r:oduc+:icr., 
atilizaticn, Tran~Fortatic~, Distrituticn systems, Gas storage, Fire 
saf~•y, ~anufactured gas, !lec~rolysis, Fhctolysis, Pho~csynthcsis, 
9ehydrogenaticn, cryogenics, Fmtrittlement, Abst=acts 

Identifiers: NTISNIHNCI 

N'IISOE/A/023 WITS Prices: Subscription 
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Hydrcger. Energy. ~ Eitlicqraphy with Abstracts 

~Jew r-!€xicc Oniv., Altugue:rgue. 'Iechr.olcgy ApFlicatio,, Cie,n-:?r. 

Quart€:r ly :re Fts. 
I: 27 8 2E 2 Fl a : .2 1 D , 9 7 K * G F A I 7 7 1 6 
1976 4 issues* 
l!oni tor: 18 
(PC H 0) 
Pap:n copy availatle on sub.scrifticn, Ncr':h American Ccntinsr.t p:-icc 
$50.CC/y~a:r; single CCFY price PC$15.00, ~F$15.0C; all othars write 
fer guote. 

Abstract: The Hya:rcgen Energy Quarterly Opd~te is a bibliographic 
seri~s tha+ contains cita~ions and abstracts from over ?COO diffsrent 
sources devoted to hyarogcL as a synthetic fuAl or erergy carri~r. 
For~ign and domestic publica+ions are cit~a, abstract~d and i~dexca, 
The saries Frovides current awareness to thcs~ int~rest~a in hydrogen 
en~rgy. For easy reference the Hydrogen Energy Quarterly is d~vid€d 
into five secticns: general, production, utiliz3.t:.cn, ccmbus1:icr:, 
transmission, distribution ar.d storage, and saf;:;ty. r,uthcr, corrorat8 
source, title and key~ord itdexes are includ~d for 2asy access. ! 
current and histcric fil8 of documents containing ~ssentially ~11 
articles and putlications referer.ced in the s~riBs is maj.ntai~ed at 
the Technology Afplication CE~t~=. 

DPscriptors: *Bitlicgra;hies, *Hydrcg~n, Hydroq,;;n fuels, Hynridc::s, 
Prcducticn, Otilizaticn, Transmission, Cistributi.cr., Fu2l storage, 
Safety, Atstracts 

Identifiers: N!!S1AC 

NTISUE/E/C23 N1IS Prices: Sucscripticn 
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Modificaticn Techniques and EPrformance characteristic5 ct Hydrogc~ 
(Powered IC Er.gin~s) state oft~€ ABT, 197c; 

Idabc Naticnal E~gin~erinq lab., Idah0 Falls.*Fc~rgy ~esearct a~d 
C!"v,;:,Icpment 1\dministraticr. {<;502158) 
AUTHCF: ~impson, F. B.; lcfthcu:;e, J. H.: Swcpe, r. F.; 1-lccl.c:v, ::- L. 
I:2684E1 Fld: 21D, 21G, 97K, 81J GFA"!:7715 
Sep 76 26F 
Contract: E(1r-1)-1375 
Mcnitcr: 18 

Abstract: ever tho. fast quarter cf a century thEr:e has bE"°c. a 
significant amount of work on reodification of ir.ternal ccrrbusticr. (IC) 
engines to operate on hydrogen. However, ccmpariscns are ~ifficnlt 
t~cau~e of lar~e varia~ion in designs, engin~ pararr~ters, ard te5t 
cccditicns. A comparative summary of the r~catt work on 
hydrogen-powered engines is prgsent~d under a unifyina format. !his 
summaiy includ3:; mat~rial Extracted frcm published r~rorts ar:d 
obtain~d ty private ccmmunica+icn. It is int9nded that this su:v~y te 
cf value tc these beginning ~ork in the fi€ld, and will frcvide scme 
guidance in detern:ining ~he direction cf futm:· 0 re.s2ar:c~. Ir:clud'-'d ?.r2 
the fellowing: engin~ parametBrs, modifica~ic~s, cp~ratins ccnditicr.~, 
running characteristics, pe>rfcrmar,ce, and r9la1:f=d ccmmsnts. !'!ora 
detail~d discussicn is includ€d en the rrar.Fcw~r and mat~:ial ccs~s 
associated ~ith th~ mcdificaticn of cne cf the engines listed. (EPA 
citaticn 02:C22793) 

DescriFtcrs: *Hydrogen fuels, *Int9rnal combustion ~nginss, Cos•, 
resign, Hydrogen stcrags, Mcdificaticns, Operation, P~rfo=rnanc~, 
Revie~s, Technology assessm~nt, nses 

Identifiers: ERD~.;3308CC, ERDA/(80600, N'IISEEDA. 
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Cesulfurizatior. and Fefinir.g cf Gascline atd Jet Fu~1 ty Ms~ns cf 
Surfaca-Active Ager.ts in a Fluitized Bed 

Foreign rech~clcgy Div Wright-Patterson APB Ohio 

Edited ~ranslaticr. 
A UT H CF : we r n e r, K • 
C220~C2 Fld: ~1D d7712 
30 S~f E6 15p 
Rept ~o: FT D-'IT- E ~- 1 3 Q 3 
~cni tcr: 18 
't'ran~. of Acad~mia Scier.tiarun: Hungaricae, 
p289..-2S8. 
Distributicr limitaticn new remcved. 

(141 6Cr') 

Acta Chimica v36 "1 

Atstract: Inv€Etigaticns ~ith regard tc the simultanacus r?ruoval of~, 
o, ard f ccmpcunds from lcw-tciling hyaroca=hons ty means cf tr2atmEn~ 
with surtace-ac~ive agents are rapcrted on. It is sbowr. that th~ 
applicaticn cf fluidi2atior. techniquBs results ir. ccnsidEratle 
advantages cv 0 r ether known processes. !he ~xperirr8nts w~r? c2rri~d 
cut ~ithout the use of additional hydrcq€r. at t8mperatur9s atov~ tre 
boiling temperatures of the feed fractions. A gr~at vari~ty cf 
adsorl:ents ar:d adscrtents mix+ures 'lias t"lstad. It was faunc that th"' 
phenclic and tasic components could te removed with cc~sid?rably 
gr~ater ease thac in th~ known medium-fiessurs re:ining proc~ss~s. 
Desulfurization amounted to approximately 8D% in th~ experiments, 
which were conducted under normal fressure, the so-call~d aggress5.vs 
sulfur ccmfcunds, in their turn, being rsmovsd almost quantit~~ivaly. 
In ccnclusicn, a report is given en the development cf a continuo~s 
pilot flart fer atout 20 kg f~ed/hour, which is op~rat~d accordi~g ~c 
the principles of fluidizaticr. tcth in its refiring a~d r~g~n2raticn 
sections. Exferimental r"!sults from this plant a::-i:; qiv~rI. (Auther) 

Descriptors: (*Jet engine fuels, Furificaticn), (*fu!ific?tior., 
F luicize d tea prccesse s) , surf ace active substances, Hy drccar-tc r. s, 
Sulfur compounds, Oxygen, Nitrcqen, Ccrrcsion, Storage, Stabili+.y, 
Hydrcgan, · Prcceesing, Decompositicn, fyrclysis, Thermal statili+.y, 
Gasolin'=, Adscrpticn, CyclohExares, Sulfides 

Identifiers: 'Iransla-1:icns, N'!ISCCDXD 
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Assgssment cf Fnerqy Stcrage Systems Suitable fer Us3 by ?lectric 
Utilities. !inal Peport 

Public Service Electric and Gas Co., Newark, N.J.*E~ 0 ray R~search a~d 
revelopment Administraticr. (5336000) 
I:2261J2 fld: 10B, 971 GRAI7712 
Jul 76 4(1F 
Contract: E(11-1)-2501, EFRI-FRJ-225 
Mcnitcr: 18 
!lvailable from ERU., P.O. Box 62, Oak Fidc;e, TN 37830, Attn: '!IC. 

Al::stract~ 'Ihi:: is th!? fircal report cf tt"An Jl.ssEssrrEn+. cf Er:ergy 
st or a g ~ Sys t ems Su it ab 1 e for rr s e t y s 1 e ctr i c o t i 1 i ti ~ s. " .,.. + :. s 
s F par ate d i r: to ': hr e € v c 1 um es: Vo 1 • 1 cc n t ai n s t h ~ Exe cm: iv e summary 
and Chapter 1, Overall Suremary cf Ass€SSmEnt; Vol. 2 ccntairs Cha r:t~rs 
2 thrcugh 7 and associated appendices, ~he ess~ntial el~rnants of th~ 
repcrt; Vcl. 3 is a s~parate topical r~r:cr': on hydrc pumf2d s~oraq=!. 
Selected material frcm VoL 3 -is inclu~ed in Vol. L. The syst@ms 
include th~rmal, hydro pumped, ccmpressed air, flywh~9l, el~ctric 
batteries, hydrcsen, and superconducting magn?tic. (ERA c.:.t2+:.c-r. 
0 2: C 17 3 90) 

Cescriptors: *Off-peak energy storage, *Public utiliti~s, ~l?ct~:c 
bat~eries, Electric power, Feasibility studi?s, Flywh~~l energy 
storage, Heat storage, Fydrcgen stcrag~, PUmfeJ storag;, 
Superconducting magn~ts 

Identjfiers: EFCA/25000C, EFDA/C80200, E ?DA/200 100, * Fl-?ctri C 
utilities, N1ISEFCA 
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Hydrogen- Jp-4 Dual Fuel Concept for the c-SA Aircraft 

Air Force AERO Propulsion Lab Wright-Patterson APB Ohio (C11 57C) 

Technical rept. .,... 
Elrod, Charles w., Botteri, Benito P., Kelly, Larry G., Paulsot, Allen 
M., Quinn, Gordon F. 
D2044B1 Fld: 21D d7711 
Sep 66 67p 
Rept No: APAPL-TB-66-54 
Monitor: 18 
Distribution limitation now removed. 

Abstract: This volume limitation aspects of hydrogen havB precluded 
its use in subsonic aircraft. The possible inclusion of the c-5A 
aircraft in the Air Force inventory has aroused new in~erest in th~ 
application of hydrogen to a normally hydrocarbon-fualed aircraft. 
This report presents an over-all evaluation of the safety, ground 
handling, tankage, and use aspects of the dual use of hydrogen and 
JP-4 fuel. The report shows that the possibility of the dual-fuel 
concept for this aircraft definitely exists; the potential payoff may 
be doubtful, but the feasibility exists. An increase in rar.ge is 
possible, but some problems exist with the use of hydrogen. Redesign 
and care in handling would resolve most problems. (Author) 

Descriptors: {*Jet engine fuels, *Hydrogen) , Safety, 
Hydrocarbons, Flammability, Liquefied gases, Storage tanks, 
plastics, Handling, Aircraft, Heat of combustion, 
characteristics 
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Is Hydrogen Safe 

National Bureau of Standards, Boulder, Colo. cryog~nics Div. (400 
99 2) 

Technical 
Hord, J. 
01644D1 
Oct 76 
Rept No: 
Project: 
Monitor: 

note 

Fld: 21D, 131., 7A, 97K*, 99B*, 86V 
42p* 
NBS-TN-690 
NBS-2750900 
18 

GRAI7708 

Abstract: The safety aspects of hydrogen are systematically examined 
and co~pared with those of methane and gasoline. Physical and chemical 
property data for all three fuels are compiled and used to provide a 
basis for comparing the various safety features of the three fuels. 
Each fuel is examined to evaluate its fire hazard, fire damage, 
explosive hazard and explosive damage characteristics. The fire 
characteristics of hydrogen, methane and gasoline, while different, do 
not largely favor the preferred use of any one of the three fuels: 
however, the threat of fuel-air exflosions in confined spaces is 
greatest for hydrogen. Gasoline is believed to be the easiest and 
perhaps the safest fuel to store because of its lower volatility and 
narrower flammable and detonable limits. It is concluded that all 
three fuels can be safely stored and used; however, the level of 
safety risk for each fuel will vary from one application to another. 
Generalized safety ccmpar isons are made herein but detailed safety 
analyses will be required to establish the relative safety of 
different fuels for each specific fuel application and stipulated 
accident. The technical data supplied in this paper will provide much 
of the framework for such analyses. Hydrogen safety guidelines, 
regulatory codes applicable to the distribution of hydrogen, and 
safety criteria fer liquid hydrogen storage are compiled and 
presented. 

Descriptors: *Liquid hydrogen, *Safety, Fuel storage, Me~hane, 
Gasoline, comparisons, Physical froperties, Chemical froperties, Fire 
hazards, Flimmability, Forecasting, Manufactured gas 

Identifiers: Air fuel ratio, *Hydrogen fuels, Hydrogen storage, 
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Liquid Hydrogen Storage Parameters for a Lunar Voyage 

General Dynamics/Astronautics San Diego Calif (147 550) 
Love, Charles c. Jr 
D 160 1G4 Fld: 21I, 22A, 13D d77 08 
29 Aug 60 36p 
Rept No: GDA-AE600848 
Monitor: 18 
Report on Symposium on Ballistic Missile and Space Technology {5th). 
Distribution limitation now removed. 

Abstract: A preliminary design analysis of the lunar voyage heat loads 
to a liquid hydrogen tank and of methods for minimizing hydrog~n 
boil-off loss due to these heat loads is presented. The elements of 
space ·and lunar heating and the use of insulatior. for reduction of 
heat loads and extension of storage time are evaluated for typical 
hydrcgen tanks. The derived data of bcil-off and storage time are 
shown as a function of the insulation conduction parameter (k/1). 
Radical methods for negating bcil-off losses including thermoelectric 
cooling and hydrogen solidification are also examined. {Author) 

Descriptors: (* cryogenic propellants, storage) , (*Lunar environment, 
Cryogenic propellants), Lunar probes, Liquefied gases, Hydrogen, 
Propellant tanks, Thermodynamics, Thermal insulatioc, Thermal 
conductivity, Solar radiation, Cooling, Thermoelectricity 

Identifiers: Boiloff, NTISDODXD 

AD-829 050/4ST NTIS Prices: PC A03/MF A01 
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Hydrogen Economy: Its Potential Promises and Problems 

California Univ., Livermore Lawrence Livermore Lab. 
Sauter, G. D. 
C7231D4 Fld: 21D, 7A, 97G, 97H, 99B EBA0100 
31 DEC 75 10p 
Rept No: CONF-760304-2 
Contract: w-7405-Eng-48 
Monitor: 18 

(9500CC7) 

World hydrogen energy conference, Miami Beach, Florida, United States 
of America (USA), 1 Mar 1976 

Abstract: In recent years a number of new ~nergy technologies have 
been proposed for development on a large, commercial scale. Among 
these -are solar power, nuclear fission, nuclear fusion, geothermal 
power, and wind power. Hydrogen energy also has its proFonents. It 
differs from the others ~entioned inasmuch as the others represen~ 
primary sources of energy, while hydrogen represents a means for 
facilitating the transmission, storage, and utilization of energy 
which potentially can be coupled to a variety of primary sources. It 
is not clear what role, if any, these various technologies will play 
in the emerging energy scene. It is clear that no single technology 
will be ''the'' answer to the growing energy Frcblem. Fo:::- the 
foreseeable future, proponents of the hydrogen energy concept will be 
in competition for limited energy research and development funds with 
proponents of other energy technologies. Tc be successful ir. obtaining 
support, it will be necessary for them to carefully and ccmpletely 
develop and publicize a valid, rational, and ev~n compelling case for 
the hydrogen energy concept, a case that clearly delineates not only 
those areas where hydrogen appears to have an advantage over competing 
technologies but also those for which hydrogen may not be the best 
answer. (ERA citation 01:010374} 

Descriptors: *Hydrogen-based 
·effects, Hydrogen production, 
processes, Pipelines, Safety, 
Uses 

economy, Electrolysis, Environmental 
Hydrogen storage, Partial cxidation 
Steam reformer processes, Transport, 

Identifiers: ERDA/080000, ERDA/295000, NTISERDA 

UCRL-76850 NTIS Prices: PC$3.50/MF$3.00 
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Hydrogen Fuels: A Bibliography 

Energy Research and Development Administration, Oak Ridge, Tenn. 
Technical Information Center. (9500788) 
C7225G1 Fld: 21D, 7A, 97H*, 99B* ERA0100 
Feb 76 484p* 
Monitor: 18 

Abstract: The bibliography comprises 4544 citations or. th~ production, 
storage, transport, marketing and economics, safety, industrial and 
commercial use, and properties of hydrogen. (ERA citation 01:010375) 

Descriptors: *Hydrogen fuels, *Hydrogen production, *Hydrcgen storag~, 
*Bibliographies, Economics, Market, Safety, Transport, Uses 

Identifiers: ERDA/080100, ERDA/C80200, NTISERDA 

TID-3358 NTIS Prices: PC$12.50/MF$3.00 
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Production and Utilization of Alternative Secor.dary E~ergy Carriers 
Erzeugung und Nutzbarmachung von Alternativen Sekundaerenergietraegern 

Deutsche Forschungs- und Versuchsanstalt fuer Luft~ und Raumfahrt, 
Lampoldshausen (West Germany). Inst. fuer Chemische Paket?nantriebe. 
Nitsch, J. 
C7075D3 Fld: 21D, 10A STAR 1415 
24 Apr 75 34p 
Rept No: DLR-IB-456-75/5 
Monitor: 18 
Language in German. 

Abstract: Planned projects are outlined~ Hydrogen, the most promising 
and most universal energy carrier, is used as an example. Primary 
activities considered are: investigation of combined 
thermochemical-electrolytical cycling processes, storage of hydrogen 
in low temperature absorbers and hydrogen-oxygen fed cycling precess 
for energy storage and peak current generation. Supplementary 
activities are: the hydrogen aircraft, investigations of the liquid 
hydrogen tank/engine in an automobile, and safety investiga~ions with 
hydrogen. Planned research in the fields of alcohols and mineral oil 
processing is mentioned. 

Descriptors: *Alcohols, *Energy technology, *Hydrogen, *~ineral oils, 
Absorbers (Equipment), Aircraft fuels, Automobile fuels, Energy 
storage, Hydrogen percxide, Production engineering, Project planning, 
Safety 

Identifiers: Automotive fuels, West Germany, NTISNASAE 

N76- 24726/1 ST NTIS Prices: PC$4.CO/MF$2.25 
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Hydrogen as Energy Carrier. Future Possibilities in the N~therlands 
Waterstof als Energiedrager, Toekomstige Mcgelijkheden in ~ederland 

organization for Industrial Research, TNO, Th~ Hague (Netherlands). 
C7075C4 Fld: 21D, 10A STAR1415 
Sep 75 281p 
Monitor: 18 
Language in Dutch. 

Abstract: The application of hydrogen as carrier for th~rmal energy, 
produced by new energy sources such as nuclear reactors a~d wind and 
solar energy generators, is discussed. Topics dealt with include 
production, storage, transport and distribution of hydrogen, aspects 
of location bound use, application in transport vehicles, 
environmental and safety aspects, and problems in introducing 
hydrogen. Conclusions and recommendations for each of these topics are 
given and, as a general conclusion, the~e are thought to be wide 
persfectives for the use of hydrogen as carrier in the en3rgy supply 
in the Netherlands. The technological problems are considered 
surmountable. 

Descriptors: *Energy transfer, *Hydrogen, Netherlands, Energy policy, 
Energy requirements, Energy storage, Environmental control, Production 
engineering, Safety factors, Transportation 

Identifiers: Hydrogen Froduction, Heat transfer, NT!SNASAE 

N76-24723/8ST NTIS Prices: PC$9.25/MF$2.25 
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Hydrogen as Energy Carrier. Future Possibilities in the Netherlands.~ 
Summary Toekomstige ~ogelijkheden van Waterstof als Energiedrager in 
Nederland. Beknopt overzicht 

Organization for Industrial Research, TNO, The Hague (Netherlands). 
C7075C3 Fld: 21D, 10A STAR 1415 
Sep 75 41p 
Monitor: 18 
Language in Dutch. 

Abstract: The application of hydrogen as carrier for thermal energy, 
as discussed in the full report is summarized, with emphasis en 
production, storage, transport, and distribution of hydrogen, location 
bound utilization, application in transFort vehicles, environment, ar.d 
safety.-

Descriptors: *Energy transfer, *Hydroggn, Netherlands, Energy policy, 
Energy reguirements, Energy storage, Environmental central, Production 
engineering, Safety factors, Transportation 

Identifiers: Hydrogen production, Heat transfer, NTISNASAE 

N76-24722/0ST NTIS Prices: PC$4.00/MF$2.25 
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Recovery of Hydrogen Liquefaction Energy 

National Bureau of Standards, Boulder, Colo. cryogenics Div. (400 
002) 

Final rept. 
Parrish, William R. 
C 6 7 3 3G 3 Fl d: 21 D , 9 7 D , 8 6 V GR A I7 6 1 5 
1975 6p 
Project: NBS-2750154 
Monitor: 18 
Pub. in Proceedings cf Conference on Intersociety Energy Con version 
Engineering (10th), Newark, Delaware, Aug. 18-22, 1975, IECEC '75 
Record, p1352-1355 1975. 

Abstract: Liquid storage i& an attractive means for storing the large 
quantities of synthetic hydrogen that will be needad in the futur~. 
However, the actual energy required for liqu9facticn is roughly 30 
percent of hydrogen's lower heating valu€. This paper considers som~ 
ways of recovering part of the liquefaction ecergy. The emphasis is on 
utility applications. Results show that it is technically fEasible to 
recover 25 to 50 percent of the actual liquefaction energy if a ~HD 
generator is used; recovery factors of approximately 18 percent could 
be obtained with gas turbines and lower recovery factors of 8 to 20 
percent are possible if fuel cells are used. This energy recovery has 
the net effect of lowering the required liquefaction energy which 
makes liquid a more attractive means of storage. 

Descriptors: *Liquid hydrogen, Liquefaction, Storage, Energy storage, 
Electric power generation, Fuel cells, Materials recovery, Gas turbine 
power generation, Labcratory equipment, Liquefiers 

Identifiers: *Hydrogen storage, Hydrogen fuels, Synthetic fuels, MHD 
generators, NTISCOMNBS 

PB-252 393/4ST NTIS Prices: PC$3.50/MF$2.25 
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Atomic Hydrogen Storage Method and Apparatus 

National Aeronautics and Space Administration. Lewis Research CEnter, 
Cleveland, Ohio. 

Patent Application. 
woolam, J. A. 
C6911I1 Fld: 21D, 19A, 90B, 97H, 79A STAR 1413 
Filed 13 Apr 76 10p 
Rept No: PAT-APPL-676 432, NASA-CASE-LEW-12081-1 
Monitor: 18 
This Government-owned invention available for a.s. licansicg and, 
possibly, for foreign licensing. Copy cf application available NTIS. 

Abstract: Atomic hydrogen, for use as a fuel or as an explosive, is 
stored in the presence of a strong magnetic field in exfoliated 
layered compounds such as molybdenum disulfide or an elemental layer 
material such as graphite. The compound is maintained at liquid helium 
temperatures and the atcmic hydrogen is collected on th~ surfaces of 
the layered compound which are exposed during delamination 
(exfoliation). The strong magnetic field and the low temperature 
combine to prevent the atoms of hydrogen from recambinir.g ta form 
molecules. 

Descriptors: *Hydrogen fuels, *Magnetic fields, *Storage stability, 
*Patent applications, Graphite, Low temperature, Molybdenum disulfides 

Identifiers: Hydrogen storage, Explosives, Cryogenics, NTISNASA 

N76-22399/9ST NTIS Prices: PC$3.50/MF$2.25 
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study of Automotive Storage of Hydrogen Using Pecyclable Liauid 
Chemical carriers 

Exxon Research and Engineering co., Linde.n, N.J. Governrnsnt Po,search 
Lab. (9501227) 
Sultan, o., Shaw, H. 
C6621HJ Fld: 21D, 07D, 97H, 99 EBA0105 
Jun 75 102p 
contract: 68-02-2135 
Monitor: 18 

Abstract: The catalytic dehydrogenation of naphthen~s to their 
corresponding aromatic compounds was evaluated as a specific 
non-cryogenic approach for the on-board recovery of hydrogec for use 
as an-automotive fuel. The dehydrogenation of rnethylcycloh~xane (MCH) 
tc toluene was used in this study as representative of the 
contemplated storage system. Although not evaluated in detail, it was 
assumed that by-product toluene would be recycled to a central 
hydrogenation facility tc regenerate the MCH. Thus, in principle, MCH 
would not be consumed, but would act as a hydrogen storage medium. It 
was concluded, based en literature information, thermodynamic and 
kinetic analyses, engineering considerations, and cost es~imatss that 
this method cf hydrogen storage does not compare favorably with 
gasoline fueled automobiles. Apfroximately 16 times more volume of MCH 
than gasoline would he needed for the same mileage range, thus 
severely curtailing the range of an automobile with a reasonably sized 
MCH tank. In addition, an unreasonable amount of time (in excess of 20 
minutes). would be needed to bring the dehydroger.ation catalyst to 
operating temperature (589 exp OK) from a cold start. Other factors 
that make the system appear unfavorable when compared to present 
automobiles are excessive system weight, high cost, and general 
inflexibility. No detailed comparisons were made of the 
MCH/hydrogenstorage system with ether automotive hydroqen storage 
systems or other automotive propulsion systems. -

Descriptors: (*Automobiles, Hydrogen fuels), (*Hy-d roger. fuels, 
*Storage), {*Automotive fuels, Storage), {*Hydrogen storage, 
Feasibility studies), *Dehydrogenation, Comparative evaluations, Cost, 
Cyclcalkaned, Engineering, Gasoline, Thermodynamics 

Identifiers: ERDA/330800, Cyclobexane/methyl, NTISERDA 
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Energy Transfer and Energy Storage 
Heinz, w. 
C6611H1 Fld: 09A, 10C, 97E, 97D 
1974 2,p 
Monitor: 18 
Translation of VDI--208. 

ERA0105 

Abstract: The increasing consumption of electrical energy together 
with the growing proportion of nuclear energy as a primary energy 
source require new concepts both with respect to energy transfer as 
well as energy storage. Research on the use of low temperature 
technology is reported. Other advanced transfer and storage systems 
are compared. 

Descriptors: (*Power transmission, Cryogenic cables), (*Cryogenic 
cables, Cost), Comparative evaluations, Cooling, Design, Efficiency, 
Electric power, Energy storage, German federal republic, Hydrogen, 
Nuclear power plants, Performance, Power demand, Power generation, 
Power transmission lines, Pumped storage, Reliability, superccnducting 
cables, Superconductors, Transport 

Identifiers: ERDA/250000, ERDA/200300, Translations, NTISERDA 
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United States Lppsd Technical Information Exchange Document No. 2. A 
Summary Report of the Automotive Power Systems Contractors 
coordination Meeting, Ann Arbor, Michigan, May 13--16, 1974 

Environmental Protection Agency, Ann Arbor, Mich. Alternative 
Automotive Power Systems Div. (9501200) 
C6044A2 Fld: 13F, 21G, 21D, E5B, 68A, 81J ERA7507 
1974 371p 
Monitor: 18 

Abstract: In an effort to fromote the maximum rate of technical 
progress toward clean air objectives, the Alternative ~utcmctive Power 
Systems Division holds periodic coordination and progress meetings 
with all of its contractors, staff, consultants, prcsp<:>ct.ive 
contractors, and selected guests. The meetings fccus attenticn on the 
status of the programs and provides an opportunity for interaction 
between the participants on problem areas of mutual interest. The 
pres€ntations and discussions at the seventh such me~ting held on ~ay 
13-16, 1974, in Ann Arbor, Michigan are summarized, including: {1) the 
key issues under consideration in the AAPS Division; (2) the Gas 
Turbine Engine Program; (3) the Rankine Cycle Engine Programs; (4) the 
Diesel Engine Study, Alternative Fuel Investigations, Combustion 
Studies, Electric Vehicle Impact Study, and Hydrogen Storage 
Investigations. Wherever possible specific data, principle 
conclusions, and key illustrations are included. Additional 
supplementary material contained in the appendices include explanatory 
notes on the AAPS Division in the EPA organization {Appendix A) , a 
list. of attendees and representatives (Appendix B), a review- of t.he 
background and evolution of the new EPA Highway Test Cycle {Appendix 
C), a final repcrt on the health hazards of nickel oxide regenerator 
seal materials (Appendix D), and a bibliography of AAPSD reports 
released through May 1974 (Appendix E~. 

Descriptors: (*Automobiles, *Diesel engines), (*Environmental 
protection agency, *Research programs) , A utomo ti ve fuels, 
Bibliographies, Ccmbustion, Electric-powered vehiclest, Exhaust gases, 
Federal driving cycle, Gas turbines, Health hazards, Hydrogen storage, 
Nickel compounds, Rankine cycle engines 

Identifiers: EBDA/330102, ERDA/330103, ERDA/330202, ERDA/320203, 
ERDA/330300, NTISEPAG, NTISERDA 
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Hydrcgen Energy Economy 

USAEC, Washington, o.c. (6549500) 
A7241L1 Fld: 21D, 10A, 97G ERA7503 
11 Nov 74 26p 
Monitor: 18 

Ab~tract: For abstract, see ERA 75 03, number 00338. 

Descriptors: *Hydrogen fuels, •Hydrogen-based economy, Energy 
transmission, Hydrogen production, Hydrogen storage, Research programs 

Identifiers: ERDA/080000, NIISEBDA 

TID-26157 NTIS Prices: pc$4.CO/MF$2.25 

ABSTRACT: 

Research and development programs related to the technologies required if 
hydrogen energy delivery systems were to be introduced into the United States 
energy economy are considered. 
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On the T~ail of New Fuels: Alternative Fuels for Motor Vehicles 
C6333E3 FLO: 21D, 07A, 97H, 99B NSA0101 
1974 395p 
!'lONITOR: 18 
Translation of pp 1-282 from Neuen kraftstoffen auf der spur: 
alternative kraftstoffe fuer kraftfahrzeuge. 

ABSTRACT: A study is presented of motor vehicle alternate fuels which 
will alleviate the pollution and supply problems presantad by the use 
of gasoline. Topics include: (1) an index: of researchers; ( 2) 
properties of methanol and methyl fuel; (3) availability of th~ raw 
materials; {4) production of methanol: (5) ocean transport, storage, 
and inland distribution; (6) vehicle require men ts and safety problems; 
(7} · methanol operation of conventional vehicles; (8) methanol 
operation of other propulsion systems; (9) fuel cells and gas 
genera tors; and ( 10) a list of references. Likely prospects for 
alternate fuels are methanol in the short and intermediate term and 
hydrogen in the long term. For both these fuels, the manufacture does 
not depend on oil, combustion engines of known construction can be 
used, and these fuels can be substituted for gasoline in steps. 

DESCRIPTORS: (*Automotive fuels, Comparative evaluations) , *Hydrogen 
fuels, * Methanol, Automobiles, Engines, Exhaust gases, Fuel cells, 
Physical properties, Production, Resources, Safety, Storage, Transport 
, Vehicles 

IDENTIFIERS: ERDA/330800, ERDA/080600, ERDA/090200, EROA/300504, 
NTISERDA 

UCRL-Trans-10879 NTIS Prices: PC$10.75/MF$2.25 
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United States Lppsd Technical Information Exchange Document No. 2. A 
Summary Report of the Automotive Power Systems Contractors 
Coordination Meeting, Ann Arbor, Michigan, May 13--16, 1974 

Environmental Protection Agency, Ann Arbor, Mich. Alternative 
Automotive Power Systems Div. {9501200) 
C6044A2 FLD: 13P, 21G, 21D, 85B, 68A, 81J NSA7507 
1974 371p 
MONITOR: 1'3 

ABS TB.ACT: In an effort to promote the maximum rate of technical 
progress toward clean air objectives, the Alternative Automotive Power 
Systems Division holds p~riodic coordination and progress meetings 
with all of its contractors, staff, consultants, prospective 
con tr.actors, and selected guests. The meetings focus at tent ion on the 
status of the programs and provides an opportunity for interaction 
between the participants on problem areas of mutual interest. The 
presentations and discus~ions at the seventh such meeting held on ~ay 
13-16, 1974, in Ann Arbor, Michigan ar13 summarized, including: (1) the 
key issues und~r consideration in the AAPS Division; (2) the Gas 
Turbine Engine Program; (3) the Rankine Cycle Engine Programs; (4) the 
Diesel Engine Study, Alternative Fuel Investigations, Combustion 
Studies, Electric Vehicle Impact Study, and Hydrogen Storage 
Investigations. Wherever possible specific data, principle 
conclusions, and key illustrations are included. Additional 
supplementary material contained in the appendices include explanatory 
notes on the AAPS Division in the EPA organization {Appendix A), a 
list of attennees and representatives {Appendix Bl, a review of the 
background and evolution of the new EPA Highway Test Cycle (Appendix 
C), a final report on the health hazards of nickel oxide regenerator 
seal materials (Appendix D) , and a bibliography cf AAPSD re ports 
released through May 1974 {Appendix ,E). 

DESCRIPTORS: (*A utomo biles, *Diesel engines) , {*Environmental 
protection agency, *Research programs), Automotive fuels, 
Bibliographies, Combustion, Electric-powered vehiclest, Exhaust gases, 
Federal driving cycle, Gas turbines, Health hazards, Hydrogen storage, 
Nickel compounds, Rankine cycle engines 

IDENTIFIERS: ERDA/3 30 102, EilDA/3 30103, ERDA/330 20 2, ERDA/3 20 20 3, 
ERDA/330300, NTISEPAG, NTISERDA 
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Systems Study of Two Synthetic Transportation Fuel Options 

Brookhaven National Lab., 
AUTHOR: Sevian, i. A. 
C6043J4 FLO: 21D, 97H, 
1974 10p 
REPT NO: CONF-741013-4 
MONITOR: 18 

Upton, N.Y. (0936000) 

97B, 85 NSA7507 

ABSTRACT: The following fuel options are presented for detailed 
an~lyses of their potential resource, environmental, and economic 
impacts on the future development of the transportation sector of the 
nation• s energy system: (a) hydrogen, generated with available 
off-peak electricity, or produced from coal; and {b) methane, produced 
from,coal. For the purpose of evaluating the potential impact of these 
options on the energy system, attention was directed toward the year 
2000. The exten~ to which bydrogen produced with off-peak power can be 
exploited is limited by the central station electric capacity forecast 
for th~ year 2000. The projected availability of off-peak ~lectricity 
for hydrogen gen~ration should be considered an optimistic upper bound 
for the actual availability. The amount of hydrogen and methane 
produced from coal is set at this same limit so that the two cases may 
be reasonably compared. 

DES CPI PT ORS: {*Methane, ·Production), (*Transportation systems, 
*Environmental effects), (*Hydrogen, *Demand factors), {*Synthetic 
fuels, Production), Economics, Flowsheets, Market, Off-peak energy 
storage, Storage, Systems analysis 

IDENTIFIERS: ERDA/090100, ERDA/080600, ERDA/320200, ERDA/010500, 
*Manufactured gas, Forecasting, NTISERDA 
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Cryogenics and the Energy Crisis 

National Bureau of Standards, Washington, o.c. 

Final rept. 
AUTHOR: Birmingham, B. W., 
C5944C3 FLO: 10A, 86V 
Mar 75 4p 
PROJECT: NBS-2700915 
MONITOR: 18 

Smith, C. N. 
USGRDR7606 

Pub. in cryogenics, v15 n3 p115-118 Mar 75. 

{240 800) 

ABSTRACT: 
solve the 
LNG, . the 
separation 
electrical 
g?-ophysical 
economy. 

This paper reviews some· of the ways cryogenics can help 
energy crisis. Five specific areas are covered: the use of 

conversion of coal to fuel gas using oxygen from air 
plants, the use of superconductors in paver plants and 
transmission linP.s, superconducting instruments for 
exploration of new energy resources, and the hydrogen 

DESCRIPTORS: *Cryogenics, Energy shortages, Liquefied natural gas, 
Coal gasification, Superconductors, Superconductivity, Hydrogen based 
economy, Energy technology, Technology assessment, Reprint 

IDENTIFIERS: *Energy crisis, Reprints, NTISCOMNBS 

PB- 248 560/SST NTIS Prices: Not available NTIS 
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Utilization of Off-Peak Power to Produce Industrial Hydrogen 

Institute of Gas Technology, Chicago, Ill.*Electric Power Research 
Inst., Palo !lto, Calif. (181 350) 

Final rept. 
AUTHOR: Biederman, N., Darrow, K. Jr, Konopka, A. 
C5802H4 FLD~ 21D, 07A, 10A, 97H*, 99B* USGRDR7604 
Aug 75 195p* 
PROJECT: IGT-8793, EPRI-320 
MONITOR: EPRI-320-1-FR 

ABSTRACT: This study of the use of off-peak electricity to produce 
industrial hydrogen was conducted to provide an analytical mgthodology 
for -di;termining the economic and tee hnical feasibility of using 
off-peak power to generate hydrogen that can then be sold to industry 
as a fuel or commodity. Such a scheme might represent an attractive 
use of off-peak power and could provide the first step toward building 
a hydrogen-energy system. This report concentrates on those specialty 
markets that seem most susceptible to the use of off-peak-produced 
hydrogen, evaluates in more depth the economics of electrolytic 
hydrogen production, provides a techno-economic discussion of hydrogen 
storage and transportation, and demonstrates the methodology by which 
a utility can initially evaluate the possibilities of supplying a 
particular hydrogen user in its service area with hydrogen produced 
from off-peak electric power. As such, this report is a guide for 
electric utility companies in evaluating markets for off-peak-produced 
hydrogen. 

DESCRIPTORS: *Hydrogen, *Market research, *Cost engineering, 
*Electrolysis, *ritanufactured gas, Puel storage, Commercial 
transportation, Electric utilities, Capitalized costs, Utilization, 
Ammonolysis, Refineries, Methanols, Operating costs, oxygen, Liquid 
hydrogen, Availability, Comparisons, water, Process charting 

IDENTIFIERS: *Off peak energy use, NTISEPRI 
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Assessment of Fuels for Power Generation by Electric Utility Fuel 
Cells 

Little (Arthur D.), Inc., Cambridge, Mass.*Electric Power Research 
Inst., Palo Alto, Calif. 

Final reot. 
AUTHOR: ·s-1:ickles, R. P., Interess, E., Sweeney, G. c., Mawn, P. E., 
Parry, J. M. 
C5802H3 FLD: 108, 21B, 05C, 97D*, 97H, 96B USGRDR76C4 
Oct 75 320p* 
PROJECT: EPRI-318 
MONITOR: EPRI-318-FR 

ABSTRACT: The relative cost of fuel supply options for the production 
and distribution of fuels suitable for fuel cells was assessed, 
including the supply alternatives of hydrogen, synthesis gas 
(hydrogen/carbon monoxide), SNG, methanol, and naphtha, and raw energy 
sources for conversion to product fuels--petroleum, natural gas, c~al 
and municipal solid waste. Comparative economics of fuel cell power 
systems from raw of primary fuel to electricity were developed based 
on forecasted energy prices for 1978-1990. Alternative syst~ms costs 
were developed for both dispersed and base load fuel cell systems in 
Hartford, Dallas, Columbus, and Los Angeles. Where appropriate, 
integration of on-site fuel conversion with the fuel cell power 
section was considered to utilize waste heat ar.d water from the stack. 
For base load concepts, integration of coal gasifiers with fuel cell 
plants was investigated. In most cases second generation fuel call 
heat rates and capital costs were assumed. Capitol and operating costs 
for subsystems were ~repared to establish module costs combined to 
obtain total system costs. 

DESCRIPTORS: *Fuel cells, *Electric utilities, *Fuel cell power plants 
, *Raw materials, Supply{Economics), Econo~ic analysis, Capitalized 
costs, Hydrogen, Synthesis gas, Methane, carbinols, Carbon monoxide, 
Naphthas, Fuels, Operating costs, Cost estimates, Crude oil, Solid 
waste disposal, Liquefied petroleum gases, Byproducts, Reclamation, 
Energy management, Energy transport, Energy storage, Manufactured gas, 
Assessments, Electric power generation, Coal gasification 

IDENTIFIERS: Fuel demand, NTISEPRI 
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An Economic Study of Electrical Peaking Alternatives 

National Bureau of Standards, Boulder, Colo. (240 750) 
A UT HOR : Parr is h , W • R • 
C5742K1 PLD: 10A, 97C, 86V USGRDR7603 
1975 20p 
PROJEC'!': ~BS-2750154 
MONITOR: 18 
Pub. in Proceedings of conference on Hydrogen Economy Energy, Miami 
Beach, Fla. 18-20 Mar 74 Paper R889 p949-968 1975. 

ABSTRACT: Results are given of a feasibility study of alternatives for 
producing peak power. Fuel cells, · batteries, and superconducting 
magnetic storage are considered as well as gas turbines and pumped 
storage. The fuels considered are hydrogen, from coal or electrolysis, 
synthetic natural gas, and methanol. Fuel storage alternatives include 
liquid, compressed gas, and for hydrogen, metallic hydride. 

DESCRIPTORS: *Electric power generation, Fuel 
batteries, Superconducting magnets, Gas turbines, 
Hydrogen, Manufactured gas, Methyl alcohol, Fuel 
storage, Feasibility, Economics, Electric power demand 

cells, ElectLic 
Pumped storage, 
storage, Energy 
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Quarterly L~terature Review of Hydrogen Energy. A Bibliography with 
Abstracts 

New ~exico Univ., Albuquerque. Technology Application Center. 

Quarterly repts. 
C5655F4 PLD: 21D, 
197 5 4 issues 
MONITOR: 18 

97* USGRDR7602 

See,also PB-236 367. 
Paper copy available 
foreign, single copy 

on subscription $50.00/year domestic, $60.00/year 
PC$17.50, ~F$17.50. 

ABSTRACT: The report is a continuing 
abstracts of research and projections 
secondary fuel and as an energy carrier. 

bibliographic summary with 
concerning hydrogen as a 

DESCRIPTORS: *Bibliographies, Hydrogen, Production, Utilization, Gas 
distribution, Storage, Safety, Abstracts 
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vacuum Jacket for Cryogenic Insulation, Volume 2 

Boeing Aerospace Co., Seattle, wash. 

Pinal Contractor Report. 
AUTHOR: Barclay, D. L., Bell, J. E., Brogren, E. w., Straay~r I J. w. 
C5623K4 FLD: 21I, 81C, 94G STAR1323 
Apr 75 211p 
REPT NO: NASA-CR-134760, D180-18476-2 
CONTRACT: NAS3-15848 
~ONITOR: 18 

ABSTRACT: The feasibility is demonstrated of producing a 1. ight weight 
vacuum jacket using state- of-the-art technology and materials. Design 
and analytical st ud.igs were made on an orbital maneuvering system fuel 
tank. Preliminary design details were completed for the tank assembly 
which included an optimized vacuum jack~t and multilayered insulation 
sys.:.em. A half-scale LH2 test model was designed and fabricated and a 
force/stiffness proof test was conducted on the vacuum jacket. A 
vacuum leak rate of 0.00001 was measured, approximately 1500 hours of 
vacuum pressure was sustained, and 29 vacuum pressure cycles were 
experienced prior to failure. For vol. 1, see N75-26192, (Author) 

DESCRIPTORS: *Cryogenic fluid storage, *Fuel tanks, *Thermal 
insulation, •vacuum systems, Liquid hydrogen, Multilayer insulation, 
Space shuttle orbiters 

IDENTIFIERS: NTISNASA 
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Hydrogen ge and Transfer 

Stevens Ins Hoboken NJ Dept of Mechanical Engineering*Office 
of Naval Research, Arlington, va.•Advanced Research Projects Agency, 
Arlington, va. (334580) 

Semiannual technical rept. 1 Feb-31 Jul 75 
AUTHOR: Cole, R. B., Magee , R. S., Hollenberg, J. ll. 
C5454F1 FLO: 21D, 7D, 99F*, 97H* USGRDR7525 
25 Aug 75 89p 
REPT NO! M~-RT-75008 
CONTRACT: N00014-75-C-0220, ARPA Order-2615 
MONITOR! 18 . 
See also Semi-annual rept. dated 28 Feb 75, AD/A-006 984. 

ABSTRACT: Various modes of hydrogen storage are considered: compressed 
gas, liquid and solid ~ydride). Preliminary analysis of 
energy-storage densities and costs dictated more detailed 
consideration of hydrogen storage as a cryogenic liquid or metal 
hydride for (1) small-scale mobile storag~ and (2) large-scale 
stationary storage. Concentration was on these two modes in gathering 
and evaluating sufficient quantitative information to allow assessment 
of engineering problems and overall practicality. Liquid-hydrogen 
liquefaction, transfer and storage, and safety were explored. 
Liquid-cryogen pumping technology is reviewed with particular concern 
for application to airborne pumping of liquid-hydrogen. Pump types and 
performance are examined and technical problems identified. An 
examination of the state-of-the-art of metallic-hydride hydrogen 
storage is examinBd. 

DESCRIPTORS: *Hydrogen, *Fuels, Liquefied gas9s, Transfer, Storage, 
Pumping, Hydrides, Fire safety, 'Hazards, Pumps, Costs, Hydrogen 
embrittlement, Storage tanks, Cryogenics 

IDENTIFIERS: *Fuel storage, Liquefaction, Design, Hazardous materials 
spills, Liquid hydrogen, NTISDODN 
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Proceedings of the Corne 11 International Symposium and Work:shop on the 
Hydrogen Economy Held at Ithaca, N. Y. on August 20-22, 1973 

Cornell Univ., Ithaca, 
D.C. Research Applied to 
AJTHOR: Linke, Simpson 

N.Y.*National Science Poundatlon, iashington, 
National Needs. (098 550) 

C5261F2 FLD: 21D, 07!, 97H, 995 USGRDR7522 
Apr 75 44Jp 
MONITOR! NSF/RA/~-75-062 

ABSTRACT: This document contains the proceedings of a symposium on the 
hydrogen en~rgy economy conducted at Cornell University in August, 
1973. The participants included both advocates and sk:eptics, so that 
the pri~ciples in each camp would have direct intellectual contact in 
orde~ to achieve a better understanding of the potential of the 
hydrogen economy, either pro or con. Both viewpoints are amply 
represented in ~hese proceedings. Alternate proposals such as the all 
electric economy and the .methanol economy are also included. The issue 
of hydrogen economics remains uncertain despite the attention given it 
during the conference, but the continuing high cost of fossil fuels 
will make hydrogen economically feasible sooner than any participant 
would have dared predict in 1973. Subjects covered here include the 
following: an overview of the hydrogen economy, hydrogen production 
and economics, energy transmission and storage, thermochemical means 
of producing hydrogen, electrochemical problems of the hydrogen 
economy, hydrogen in the marketplace, prospects for hydrogen 
utilization, and the impact of hydrogen on transportation. 

DESCRIPTORS: *F11els, * l'leetings, 
transportation, Fuel storage, 
syn thesis (Chemistry) , Electric power 
alcohol 

IDENTIFIERS: *Hydrogen fuels, NTISNSPRA 
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Investigation of Hazards Associated with Using Hydrogen as a Military 
Fuel 

Naval Ship Research and Development Center Annapolis·Md 

Res ear ch and development re pt. 
AUTHOR: BowBn, Thomas L. 
C5212G3 FLD: 21I, 131, 97H USGRDR7522 
Aug 75 88p 
REPT NO: NSRDC-45ij1 
MONITOR: 18 

(387691) 

ABSTRACT: This hazards investigation was undertaken as part of an 
overall exploratory Navy program intended to examine the logistic 
implications, the engine~ring problems, and the potential hazards 
associated with hydrogen as a military fuel. Existing literature which 
is rel~vent to the hazards associated with hydrogen was surveyed and 
summarized. The hazards of certain alternative fuels including 
hydrog<:n, ammonia, hydrazine, ethyl and methyl alcohol, and 
representative conventional £uels including diesel fuel marine, 
gasoline, JP-5, and methane, were compared. The comparison covered 
leakage, volatility, dissipation, ignition, flammability, 
deflagration, radiation, detonation, and health hazards. 

DESCRIPTORS: *Liquid rocket fuels, *Liquid hydrogen, Hazards, Naval 
operations, Ammonia, Hydrazine, hlcohols, Diesel fuels, Gasoline, 
Methanes, Leakage(Fluid), Storage, Volatility, Ignition, Flammability, 
Deflagration, Detonations, Safety, Toxicity, Compatibility, J~t engine 
fuels, comparison 

IDENTIFIERS: Methyl alcohol, Ethyl alcohol, JP-5 fuels, *Hydrogen 
fuels, NTISDODXA, NTISDODN 
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Hydrogen Safety Manual: Advisory Panel on Experimental Fluids and 
Gases, Lewis Research Center 

National Aeronautics and Space Administration, Washington, D.C. 
400) 

Technical memo. 
C5035J1 FLD: 21D, 07A, 1JL, 99B, 97H 
1968 86p 
REPT NO: NASA-TM-X-52454 
MONITOR: 18 

USGRDR7519 

(240 

ABSTRACT: The 1968 manual is designed to cover most aspects of 
hydrogen handling and usage. Both personnel and equipment are 
concernad. It is the intent to present here acceptable hydrogen 
standards and practices for minimum safety requirements only. More 
extensive safety precautions should be employed when there is extra 
hazard, as in highly-congested areas or in operations with equipmant 
that has little safaty margin. The topics covered include; Nature of 
the hazard; design principles; elimination of ignition sources; 
protec~ion of personnel and equipment; storage and test locations and 
blast effects; operating procedures; and emergency procedures. 

DESCRIPTORS: *Manuals, *Hydrogen, *Liquefied gases, *Fuel storage, 
*Safety, Materials handling, Gas detectors, Ignition, Fire safaty, 
Leakage, Design, Explosion proofing, cryogenics 

IDENTIFIERS: Hydrogen fuels, Hazardous materials, Protective equipment 
, Emergencies, NTISNASA 
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Energy: A Continuing Bibliography with Indexes, February 1975 

National 
C4993A4 
Feb 75 
REPT NO: 
MONITOR: 

Aeronautics and Space Administration, Washington, 
FLD: 10A, 97 STAR1315 

260p 
NA S A - SP- 7 0 4 3 ( 0 3 ) 
18 

D. C. 

ABSTRACT: Reports, articles, and other documents introduced into the 
NASA scientific and technical information system from July 1, 1974 
through September 30, 1974 are cited. Regional, national, and 
international energy systems; research and development on fuels and 
other sources of energy; energy conversion, transport, transmission, 
distribution, and storage, with emphasis on the use of hydrogen and 
solar energy are included along with methods of locating or using new 
energy resources. Emphasis is placed on energy for heating, lighting, 
and powering aircraft, surface vehicles, or other machinery. (Author) 

DESCRIPTORS: *BibliograFhies, *Energy conversior., 
*Solar energy, Energy storage, Hydrogen-based 
(Documentation) 
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Hynrogen-Future 
T:;chnology 

Fuel- A. B ibliogra ph y (with Emphasis on Cryogenic 

National Bureau of Standards, Boulder, Colo. Cryogenics Div. 
99 2) 

Technical note 
AUTHOR: Olien, N. A., Schiffmacher, s. A. 
C4443P1 FLO: 21D, 97H, 46, 86V USGRDR7510 
Feb 75 134p 
REPT NO: NBS-TN-664 
PROJECT: NBS-2750123 
MONITOR: 18 

(4 co 

Paper copy also available from GPO as C13.46:664. Library of Congress 
catlog Card No. 75-600002. 

ABSTRACT: This NBS Technical Note is a compilation of references 
dealing directly and indirectly with the possible future use of 
hydrogen as a fuel. The r~ferences were selected using an automated 
information system operated by the cryogenic Data Center. This 
bibliography of references emphasiz~s the use of cryogenic technology 
in the hydrogen field. Articles are indexed under 40 subject headings 
and an author index is included. over 1600 references are included in 
this bibliography. 

DESCRIPTORS: *Hydrogen, *Fuels, *Bibliographies, *Cryogenics, 
Separation, Heat transfer, Fluid dynamics, Physical properties, Fuel 
storage, Materials handling, Production, Gas generators, Coal 
gasification, Natural gas, Liquid hydrogen 

IDENTIFIERS: NTISCOMNBS 
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Materials Requ~rements for Advanced Energy Systems - New Fuels. Volume 
3: Materials Research Needs in Advanced Energy Systems Using New Fuels 

Stanford Research Inst Menlo Park Calif*Defense- Supply Service, 
Washington, D.C.*Advanced Research Projects Agency, Arlington, Va. 
332 500) 

Final rept. 1 l'!ay 73-31 Jul 74 
AUTHOR: Daniels, N. H. G., Syrett, B. C., Jones, R. L. 
C4203C2 FLD: 21D, 97A USGRDR7507 
Jul 7 4 111 p 
CONTRACT: DAHC15-73-C-0313, ARPA Order-2484 
PROJECT: SRI-PYU-2580 
MONITOR: 18 

ABSTRACT: This program sought to identify materials-critical aspects 
of the use, production, transportation, and storage of new fu9ls 
derived from nonfossil sources. Hydrogen was the principal new fuel 
studied; hydrogen-derived fuels considered were ammonia, hydrazine, 
boranas, siianes, carbon monoxide, and methyl alcohol. The materials 
implications of the use of oxygen {produced as a by-product in 
hydrogen generation) as a fuel oxidizer and of the use of active 
metals in batteries were also examined. Volumes 1 and 2 are not 
available for public release. 

DESCRIPTORS: *Fuels, *Hydrogen, Ammonia, Hydrazine, Boranes, Silanes, 
carbon monoxide, Alcohols, Equipment, Production, Transport, Storage, 
Materials, Requirements, Manufacturing, Interaction-, Planning, 
Research management, Oxidizers, Battery components, Metals 
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Design, Fabrication, 
Acquisition Subsystem 

Assembly, and Test of a Liquid Hydrogen 

McDonnell-Douglas Astronautics Co., Huntington Beachj Calif. 
AUTHOR: Blackman, J. B. 
C4004G1 FLO: 13G, 94F STAR1224 
May 74 257p 
REP'I' NO: NASA-CE-120447, MDC-G5360 
CONTRACT: NASB-27571 
MONITOR: 18 

ABSTRACT: The development of a cryogenic fluid system to supply liquid 
hydrogen to a turbopump at flowrates up to 7.5 pounns per second for a 
period of approximately 5 seconds before refill, is discussed. Refill 
is accomplished in less than 10 seconds, during which a constant 
flowrate can be maintained to the pumps. Diagrams are provided to sbow 
the configuration of the system. Subsystem acceptance and functional 
tasts, including acquisition subsystem expulsion, pressurization, and 
ref ill were per formed. The tests included: { 1) thermodynamic vent 
system operation, ( 2) warm-gas pressurization effects, (J) hydraulic 
pressure surge effects, (4) screen device operational limitations, { 5) 
feedline vapor control, and (6) two-phase r~fill. (Author) 

DESCRIPTORS: *Cryogenic equipment, *Cryogenic fluid storage, *Fuel 
systems, *Liquid hydrogen, *Turbine pumps, Equipment specifications, 
Performance tests, Systems engineering 
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Hydrogen as a Navy Fuel 

Naval Research Lab Washington DC (251950) 

Special study 
AUTHOR:: Carhart, H. w., Affens, w. A., Boss, B. D., Hazlett. R. N., 
Schuldiner, s. 
C3171G3 FLD: 21D, 15E, 97H*, 74E USGRDR7418 
12 Jun 7 4 - 3 9 P* 
REPT NO: NRL-7754 
MONITOR: 18 

ABSTRACT: 7he report examines various factors relating to the possible 
use of hydrogen by the Navy as an alternate to conventional fuels. 
Properties, production, storage, hazards, handling, toxicity, and 
comparative costs of hydrogen in gaseous or liquid forms are 
discussed. 

DESCRIPTORS: *Hydrogen, *Fuels, Air pollution, Production, storage, 
Liquid hydrogen, Hazards, Handling, Transportation, Naval oper~tions, 
Navy, Fuel cells, Costs, Marine propulsion, Ships 
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Comprehensive Bibliography of Literature on Noncryogenic Storage and 
Recovery of Hydrogen 

Southwest Research Inst San Antonio Tax Army Fuels and Lubricants 
Research Lab (3 87 339) 
AUTHOR: Kuntz, P. A., Wimer, w. w., Weatherford, w. D. Jr, Quillian, 
R. D. 
C 3 1 1 4 D 3 FL D: 2 1 D, 7 A, 97 H* , 9 9 B 
Sep 73 103p* 
REPT NO: AFLRL-30 
CONTRACT: DAAKO2-73-C-O221 
MONITOR: 18 

USGRDR7417 

ABSTRACT: The chronological anno~ated bibliography has been compiled 
from- the scientific literature for the noncryogenic storage of 
hydrogen for use as a fuel in a mobile vehicle. The bibliography 
covers a period of sixty-eight years (1905-1973) and is organized into 
two separate chronological bibliographies, each arising from different 
sources. These two primary sources are Chemical Abstracts and the 
Defense Documentation Center -at Alexandria, Virginia. Topics covered 
include generation via decomposition and reaction of hydrides, metals, 
and other organic and inorganic compounds, biochemical generation, and 
various other storage means. (Modified author abstract) 

DESCRIPTORS: *Bibliographies, *Hydrogen, Hydrazine, Decomposition, 
Hydrides, Abstracts, Storage, Fuels, Chemisorption, Hydrocarbons, 
Ammonia, Gas generating systems, Metals, Biosynthesis, Production, 
synthesis(Chemistry), Industrial production, Fuel cells 
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The Reduct ion of Heat Flux into Cryogenic Storage Vessels by Use of 
Vapour-Cooled Support Tubes 

Rocket Propulsion Establishment, Westcott {England) •. 
AUTHOR: Horton, T. R. 
C2835H2 PLD: 2011, 46 STAR1209 
Sep 71 53p 
EEPT NO: RPE-TR-71/8, BR36745 
MONITOR: 18 

ABSTRACT: ~ethods of calculating the heat leak through a vapor cooled 
support tube of a cryogenic storage vessel were examined. A rigorous 
method of calculation was developed and its predictions were compared 
with limiting solutions and with experiments. The calculations 
performed for an existing high pressure liquid hydrogen storage vessel 
constructed of stainless steel lead to the conclusion that the heat 
leak through a vapor cooled support tube will probably be 
insignificant. Calculations for stainless steel and aluminum alloy 
vessels, containing the cryogens helium, hydrogen, nitrogen or oxygen, 
indica t~ that in a ve sse 1 constructed of an aluminum alloy the heat 
leak through the neck will be appreciable. (Author) 

DESCRIPTORS: *Cryogenic fluid storage, *Energy dissipation, 
*Evaporative cooling, *Heat flux, Heat transfer, Leakage, Liquid 
hydrogen, Pipes (Tubes}, Stainless steels 
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A Hydrogen Energy carrier. Volume 2: Systems Analysis 

Houston Univ., Tex. 
AUTHOR: Savage, R. L., Blank, L., Cady, T., Cox, K.,_!'lurray, R. 
C 2 2 5 4 A 1 FL D : 2 1 D, 9 7 A ST AR 1 2 0 2 
So.p 73 158p 
REPT NO: NASA-CR-136007 
CONTRACT; NGL-44-005-114 
MONITOR: 18 

DESCRIPTORS: *Energy requirements, *Energy sources, *Hydrogen, Costs, 
Energy storage, Fuel systems, Systems analysis 

IDENT:FIERS: NASA 

N74-11728/4 NTIS Prices: PC$10.00/~F$1.45 

: ' 
Sf -~ 



Reuseable Lightweight Modular Multi-Layer Insulation for Space Shuttle 

anion ca:bide corp., Tonawanda, N.Y. 

Final Report. 
AUTHOR: Burr, K. P. 
C1923H4 FLD: 22B, 84C 
Jul 73 152p 
REPT ~O: NASA-CR-121166 
CONTRACT: NASJ-14366 
MONITOR: 18 

STAR1121 

ABSTRACT: The adaptation of the Self Evacuating Multilayer Insulation 
System to the space shuttle orbiter liquid hydrogen tanks was 
investigated. Small scale material screening tests and subscale panel 
tests demonstrated the potential of the insulation 1:o withstand the 
anticipated 100 flight cycles. The composition of the material and the 
process for producing the finished insulation are described. Results 
of the various tests to determine the durability of the material are 
presented. ( Author) 

DESCRIPTORS: *Cryogenic fluid storage, *Liquid hydrogen, *Multilayer 
insulation, *Space shuttle orbiters, composite materials, Equipment 
specifications, Materials tests, Product development 
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Hydrogen and Other Synthetic Fuels. A Summary of the work of the 
Synthetic Fuels Panel 

Division of Reactor D-evelopment and Technology (AEC) , Washington, D. c. 
C1894K4 FLO: 21D, 81D, 97A* USGRDR7324 
Sep 72 139p* 
P.EPT NO: TID-26136 
MONI'I'OR: 18 
Paper copy also available from GPO $2.25 as Y~.AT7:22/TID 26136. 

ABSTRACT: The specific purpose of this panel's work may be summarized 
as follows: To assess the potential of an energy system based on 
nonfossil synthetic fuels, mainly hydrogen; to give special attention 
to the use of synthetic fuels for the dispersed, stationary generation 
of electricity; to examine all segments of a synthetic fuel system and 
make recommendations for performing any required research and 
development. The report ~overs all aspects of an energy system based 
on nonfossil synthetic fuels and includes discussions on the 
production of the fuels; their storage, transmission, and end uses; 
and an ov~rall systems anal~sis illustrating the role these fuels 
might assume in the future. A section on the use of coal to produce 
hydrog~n and methanol is also included to help define the interim time 
period hefor~ our dependency on nonfossil fuels occurs. 

DESCRIPTORS: (*Fuels, Reviews), (*Hydrogen, Fuels), Ammonia~ Methyl 
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Characteristics of a Gelled Li~uid Hyprogen Polyphenylene Oxide (Ppo) 
Foam Open-Call Insulation System, Phase 1 

General Dynamics/Convair, San Diego, Calif. 

Final Report 
C0794H1 FLD: 21I, 80C, 81G STAR1109 
15 Feb 73 93p 
REPT NO: NASA-CR-124114, GDCA-632-3-169 
CONTRACT: NASB-27203 
MONITOR: 18 

Aerospace Div. 

~BSTRACT: A large scale gel production and storage facility and a 
small seal~ facility, the latter used for detailed visual examination 
of t~e gel/PPO foam interface, were developed. A subcontract was given 
to investigate techniques for the production of gelled liquid 
hydrogen, develop a process design for scale-up to a 1.89en1 cum (500 
gallon} gel production. and storage facility, determine gel transfer 
characteristics, 1etermine the solubility rate of gaseous helium in 
the gel, and investigate the gross gel/PPO foam interfacial phenomena. 
An inside-tank process for scaled-up production of gelled liquid 
hydrogen was selected. No detectable gel structure degradation 
occurred during repeat~d shearing. Th~ viscosity of gelled liquid 
hydrogen at shear rates of 300/sec and higher is 2 to 5-fold greatgr 
than that of nBa t liquid hydrogen. No clogging problems were 
sncountered during the transfer of gelled liquid hydrogen through 
warmed transfer lines. !he solubility rate of helium in liquid 
hydrogen was significantly reduced by the presence of gel structure. 
Th~ boil-off rates from gelled liquid hydrogen were reduced from 25 to 
50 percent compared to those observed for the neat liquid hydrogen 
under compatible con di tic ns. The poly phenyle ne oxide ( PPO) foam 
insulation was found to be compatib~<: with liquid ethane. (Author) 
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Low Gravity Peorientation in a Scale-Model Centaur Liquid-Hydrogen 
'I' ar. k 

National Aeronautics and Space Admin~stration. Lewis Research Centar, 
Cleveland, Ohio. 
AUTHOR: Salzman, J. A., Masica, w. J., Lacovic, R. F. __ ..--
C0653K3 FLD: 20D, 80F STAR1107 
Feb 73 J3p 
RSPT NO: NASA-TN-D-7168, E-7098 
MONITOR: 18 

ABSTRACT: An experiment was conducted to investigate the process of 
liquid reorientation from one end of a scale-model Centaur 
liquid-hydrogen tank to the other end by means of low-level 
accelerations. Prior to reorientation, the liquid was stabilized at 
the ~op of the tank at a Bond number of 15. Tanks both with and 
without ring baffles and with tank radii of 5.5 and 7.0 centimeters 
were used in the study. Reorientation acceleration values vere variad 
to obtain Bond numbers of 200 a~d 450. Liquid fill levels of 20 and 70 
percent were used. From the data irr this study, relations were 
developed to estimate reorieritation event times in unbaffled tanks 
through thg point of final liquid clearing from the top of the tank. 
The insertion of ring baffles drastically changed the reorientation 
flow profiles but resulted in only minor differences in the times of 
tank-top uncovering and liq~id collection. {Author) 

DESCRIPTORS: *Centaur launch vehicle, *Cryogenic fluid storage, *Pluid 
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Support of Energy Program Planning 

Stanford Research Inst Menlo Park Calif 

Final r,?pt. 
AUTHOR: Schmid~, Richard A. 

(332500) 

C0423J3 FLD: 21D, 81D, 67B, 97A USGRDR7307 
Sep 72 256p 
REPT NO: SRI-1878-1 
CONTRACT: N00014-72-C-0445, ARPA Order-2195 
PROJECT: SRI-1878 
MONITOR: 18 

ABSTRACT: Principal energy problem areas of importance to the 
Department of Defense were identified and possibl~ approaches to 
advanced research projects directed toward solutions of these problems 
were suggest~d to provide partial source material in support of ARPA's 
research program planning. Topics regarding sources and application of 
energy, energy transformation, storage, and distribution, and energy 
utilization were included. For each topic, information was organized 
according to statement of the problem, state of the art, present 
activities and organization, implications for the DoD, and 
rgcommendations for further studies. (Author) 

DESCRIPTORS: (*Department of Defense, *Fuels}, (*Energy management, 
Department of Defense), Management planning, Sources, Energy, Natural 
resources, Recovery, Energy conversion, Production, Transportation, 
Storage, Vulnerability, Fuel consumption, Distribution, Petroleum, 
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Development of Adianced Materials Composites for Use as Insulations 
for LH2 Tanks 

Mcdonnell-douglas Astronautics co., Huntington Beach, Calif. 

Summary Report, 1 Jul. 1971 - 29 Apr. 1972 
A!JTHOP.: Lemons, c. R., Watts, C. R., Salmassy, a. K. 
C0294J1 FLD: 21H, 81C STAR1102 
Jun 72 176p 
REPT NO: NASA-CR-123928, MDC-G3677 
COJTRACT: NASB-25973 
MONITOR: 18 

ABSTRACT: A study of internal insulation materials and fabrication 
processes for space shuttle LH2 tanks is reported. Emphasis was placed 
on an insulation system capable of reentry and multi?le reuse in the 
Shuttle environment. Results are given on the optimization and 
manufacturing process scale-up of a 30 fiberreinforced foam 
insulation, BX-251- 3D, derived from the Saturn S-4 B in tern al 
insulation. It is shown that BX-251-3D can be satisfactorily installed 
in large-scale tanks under conditions tha~ will permit a significant 
cost saving over the existing S-4 B technology. (Author) 

DESCRIPTORS: *Cryogenic storage, *Fuel tanks, *Liquid hydrogen, *Space 
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Compilation of Lasl n-1 Documents as of October 1963. Volume II 

Aerojet-General corp., Azusa, Calif. { 003 6 COO) 
A 7 2 5 2G 1 FL D: 1 8 N , 7 7 C NS A 3 3 0 2 
Oct 63 217p 
MONITOR: 18 

ABSTRaCT: For abstract, see NSA 33 02, number 04795. 

DESCRIPTORS: {*Kiwi reactors, *Fuel elements), (*Hydrogen, *Corrosive 
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M~chanical properties, Physical properties, Pyrolytic carbon, R~search 
programs, Specifications, Storage, Testing, Thermal conductivity, 
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ABSTRACT: 

Methods of fuel element testing and of chemical analysis used in the 
Research and Development Program for Pyro-Coated, Uranium Dicarbide
Loaded, Graphite Fuel Elements at LASL have been bound together in this 
document. 
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Hydrogen Energy Economy 

USAEC, Washington, D.C. (6549500) 
A7241L1 FLO: 21D, 10A, 97G NSA7503 
11 Nov 74 26p 
MONITOR: 18 

ABSTRACT: For abstract, see ERA 75 03, number 00338. 
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transmission, Hydrogen production, Hydrogen storage, Research programs 

IDENTIFIERS: ERDA/080000, NTISERDA 

TID-26757 NTIS Prices: PC$4.00/MP$2.25 

ABSTRACT: 

Research and development programs related to the technologies required 
if hydrogen energy delivery systems were to be introduced into the United 
States energy economy are considered. 
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Government-Wide Report to Offica on Management and Budget on Energy 
Storage Rand D Program Strategies and Implementation Plans 

USAEC Division of ~pplied Technology, Washington, n.c. 
A7241J3 FLD: 10A, 97G NSA7504 

(6553500) 

1 Jun 74 91p 
MONITOR: 18 

·ABSTRACT: For abstract, see ERA 75 04, number 00620. 

DESCRIPTORS: (*Energy st or age, * Budg-ets) , Electric batteries, Electric 
power, Flywheels, Fuel consumption 1 Fuels, Governm~nt policies, 
Hydroelectric power, Hydrogen, Management, Petroleum, Power plants, 
Power transmission, Public utilities, Research programs, Storage 

IDENTIFIERS: ERDA/297500, ERDA/250000, ERDA/080200, NTISERDA 

TID-26751 NTIS Prices: PC$5.00/MF$2.25 

ABSTRACT: 

A vigorous program to develop energy and fuel storage is proposed. 
Energy storage R and D has applications to electric utilities systems, trans
portation systems and commercial and industrial uses. This program includes 
major R and D efforts on battery development, hydrogen production, storage 
and reconversion, flywheels and magnetic energy storage. Smaller efforts on 
other storage techniques such as thermal, compressed air, underground pumped 
hydro and fuel storage are also important elements of this program. 
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Test C~ll a Gas Storagg Requirements 

Westi~ghouse Electric Corp., Pittsburgh, Pa. Astronuclear Lab. 
6920000) 
AUTHOR: Poindexter, A. M. 
A 7 1 4 5 K 2 FL D : 1 8 N , 7 7 C NS AJ 2 0 5 
29 Aug 62 2p 
!10~ITOR: 18 

ABSTRAC!: For abstract, see NSA 32 05, number 13324. 

DESCRIPTORS: (*Nerva reactor, *Test facilities), Helium, Hydrogen, 
Nitrogen, Specifications, Storage 

IDENTIFIERS: NTISERDA 

T,H.N L-TME-111 NTIS Price~: PC$4.00/MF$2.25 
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Facility Fluid Additions for Various Operating Times of Nrx Reactors 
Up to 20 Minutes of Equivalent Full Power Operation 

Westinghouse Electric corp., Pittsburgh, Pa. Astronuclear Lab. 
69200CO) 
AUTHOR: Goldberg, s. 
A7075L4 FLD: 18N, 77C NSA3112 
2 5 May 64 11p 
MONITOR: 18 

ABSTRACT: For abstract, see NSA 31 12, number 35465. 

DESCRIPTORS: (*N~rva reactor, *Test facilitiBS), H<?lium, Hydrogen, 
Nitrogen, Storage, Testing 

IDENTIFIERS: NTIS ERDA 

WANL-TME-790 NTIS Prices: PC$4.00/MF$2.25 

ABSTRACT: 

The additional storage requirements of gaseous and liquid hydrogen 
needed for 20 minutes of NRX engine testing at test cell A are estimated. 
Existing storage capacities for gaseous helium and nitrogen at 500 R and 
of gaseous nitrogen at 200 Rare adequate for 20 minutes of engine testing. 
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cryogenics for Nuclear Rocket Application. A Course for Technical 
Personnel Concerned with the Nerva Program. Book 2. Course Notes 

NERVA Test Operations, Jackass Flats, Nev. (950044 7) 
A7042B4 FLD: 21F, 81I NSA3111 
15 Jun 62 174p 
MONITOR: 18 

ABSTRACT: For abstract, see NSA 31 11, number 29393. 

DESCR!PTORS: {*N.arva reactor, Test facilities), {*T~st facilities, 
Hydrogen), (*Hydrogen, *Storage}, Education, Lasl, Liquids, Manuals, 
Materials handling, Personnel, Safety, Transport 

IDENTIFIERS: NTISERDA 

TID/SNA-1334 NTIS Price~: PC$11.75/MF$2.25 

ABSTRACT: 

A manual is presented for the safe handling and storage of liquid hydrogen 
at the Los Alamos Scientific Laboratory. 
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~nstrumentation for Storage and Transfer of Hydrogen Slush 

National Bureau of Standards, Boulder, Colo. {2 40 750) 

Final rep~. 
AUTHOR: Weitzel, D. H., Cruz, J. E., lowe, L. T., Richards, R. J., 
Mann, D. B. 
A44 33K3 FLD: 148, BOC, 7 3D, 86V USGRDR7213 
1970 11p 
PROJECT: NBS-2750464 
Proceedings 1970 Cryoganic Engineering Conference June 17-19, 1970, 
Colorado Univ., Boulder, Colorado. Chapter in Advances in Cryogenic 
Engineering, K. D. Timm Timmerhaus, Ed., v16, Paper No. F-1, p230-240. 

ABSTRACT: A program for development and testing of density and flow 
instrumentation for use in hydrogen liquid and liquid-solid mixtures 
{slush) is reviewed. Performance criteria are indicatad along with 
exp8rimental and analytical results which provide some basis for 
choices among the various candidate systems. The density WOLk is 
nearing completion: the flow studies have net yet provided data beyond 
the demonstration of feasibility. {Author} 

DESCRIPTORS: (*Cryogenics, *Flowmeters), (*Slush, 
Density(Mass/volume), Liquid hyd=ogen, Solidified gases 

IDENTIFIERS: Slush hydrogen 

co~-72-50465 NTIS Prices: Not available NTIS 
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Hydrogen for !nergy Transport and Storage in Solar Energy Systems 

B=ookhaven National Lab., Upton, N. Y. 
AUTHOR: Hoffman, Kenneth c., Winsche, Warren E. 
i\4071K3 FLD: 10B, 67P NSA2605 
1970 6p 
R!PT NO: CONP-711035-1 
From 3. Conference On Large Scale Solar Energy Conversion For 
Terr~strial Use- Newark, Del. (9 Oct 1971). 

ABS~RACT: For abstract, see NSA 26 05, number 11432. 

DESCRIP~ORS: *Hydrogen, 

ENL-l6259 NTIS Prices: PC$3.00/MF$0.95 
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Instrumentation for Storage and Transfer of Hydrogen Slush 

National Bureau of Standards, Boulder, Colo. Cryogenics Div. (400 
992) 
AUTHOR: Weitzel, D. H., Cruz, J. E., Lowe, L. T., Richards, R. J., 
Mann, D. B. 
l\3785J2 FLD: 148, 73D, BOC, 86V USGRDR7207 
1(n1 12p 
REPT NO: NBS-R-673 
PROJECT: NBS-2750464 
Proceedings of the Cryogenic Engineering Conference Boulder, Colo., 
17-19 Jun 70. 
Pub. in Advances in Cryogenic Engineering, v16 p230-240 1971. 

ABSTRACT: A program for development and testing of density and flow 
instrumentation for use in hydrogen liquid and liquid-solid mixtures 
(slush) is reviewed. Performance criteria are indicated along with 
experiment3l and analytical results which provide some basis for 
choices among thg various candidate systems. The density work is 
nearing completion; the flow studies have not yet provided data beyond 
the demonstration of feasibility. (Author) 

DESCRIPTORS: (*Liquid hydrogen, Physical properties} , (*Density 
measurement, *Cryogenics), {*Plowmeters, Cryogenics), Ultrasonic tests 
, Microwave equipment, Gamma ray spectroscopy, Acoustic velocity, 
Density(Mass/volume), Slush 

IDENTIFIERS: Slush hydrogen 

COM-72-10209 NTIS Prices: Reprint 
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Hydrogen Economy: l atility Perspective 

Brookhaven National Lab., Upton, N.Y. (0936000) 
AUTHOR: Lotker, 11., Fein, E., Salzano, P. J. 
i\6795J4 FLD: 07A, 97H NSi\3103 
1974 9p 
REPT NO: CONF-740108-2 
MONITOR: 18 

ABSTRACT: For abstract, see NSA 31 OJ, number 07948. 

DESCRIPTORS: (*Hydrogen, *Transport}, Economics, Electrolysis, 
Hydrogen storage, Hydrogen-based economy, Market, Partial oxidation 
processes, Pipelines, Steam reformer processes, Thermochemical 
proce-sses 

IDENTIFIERS: NTISAEC 

BNL-1326 7 NTIS Prices: PC$4.00/MF$2.25 

ABSTRACT: 

Presented is an overview of the "Hydrogen Economy," a concept in which 
sources of primary energy such as. coal, uranium, deuterium, and sunlight, 
are used to make hydrogen, which serves as a synthetic fuel in many sectors 
of the energy consuming market. Specific techniques for the production, 
transmission, storage, and utilization of hydrogen are described. • Theim
pact on the entire energy economy in general and the utility industry specif
ically is discussed. 



External Pr~ssurization Systems for Cryogenic Storage Systems Design 
Reference Manual 

Airasearch Mfg. co., Los Angeles, Calif. 
AUTHOR: Wapato, P. G., Keeley, A. W., Jew, L. N., Young, C. F. 
A3644I1 FLD! 13D, 81C STAR0924 
10 Sep 71 224p 
REPT NO: NASA-CR-115204, REPT-71-7535 
CONTRACT: NAS9-10453 

DESCRIPTORS: *Cost estimates, *Cryogenic storag~, *Liquid hydrogen, 
*Liquid nitrogen, *Liquid oxygen, *Pressurizing, *Weight analysis, 
Circulation, Fluid flow, Systems analysis 

N71-3-80 2 1 NTIS Prices: PC$3.00/MF$0.95 

ABSTRACT: 

The tools and techniques needed by system planners for estimation 
of the weight and cost of recirculation-type external pressurization systems 
for hydrogen, oxygen, and nitrogen storage are provided. Characterization 
information and design procedures are presented for all major system ele
ments. These include energy addition devices, fluid-moving devices, trans
fer lines, and controls. 
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Lightweight Modular ~ultilayer Insulation Final ~eport 

Union caroide corp., Tona~anda, N. Y. 
AUTHOR: Nies, G. E. 
A2541C3 FLD: 11G, 71M STAR0913 
26 Feb 71 257p 
REPT NO: NASA-CR-72856 
CONTRACT: NASJ-12045 

Linde Div. 

DESCRIPTORS: *Fuel tanks, *Insulation, *Liquid hydrogen, *Mylar 
(trademark), *Polyurethane foam, Aluminumr Cryogenic fluid storage, 
Dynamic tests, Flight simulation, Radiation shielding 

N71-2544 7 NTIS Prices: PC$3.00 MF$0.95 

ABSTRACT: 

Toe design of a Self Evacuating Multilayer Insulation (SEMI) system 
for a 10 ft diameter by 20 ft long liquid hydrogen tank is described. Toe 
design, fabrication, and testing of a model system simulating the full size 
insulation system is also presented. Model system testing included both 
thermal and structural evaluations. Thermal tests, using liquid hydrogen 
and structural tests were performed. The SEMI system was subjected to 
a combined launch vacuum profile to simulate a typical launch profile. The 
system performed as designed. 
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Experimental Evaluation of a Purged Substrate Multilayer Insulation 
Syst~m for Liquid Hydrogen Tankage 

National Aeronautics and Space Administration. Lewis Research Cente~, 
Clgveland, Ohio. 
JI.UTHOR: Dewitt, R. L., Mellner, M. a. 
A.2533B2 FLD: 13D, 21I, 81C, 81G STAR0913 
May 71 65p 
REPT NO: NASA-TN-D-6331, E-6036 
CONTRAC'I': 180--31 

DESCRIPTORS: *Cryogenic fluid storage, 
hydrogen, *Space storage, *Thermal cycling 
Conductive haat transfer, Nitrogen, 
degradation, Thermocouples, Vacuum chambers 

N71-24822 NTIS Prices: P.C$3.00 ~F$0.95 

ABSTRACT: 

*Heat shielding, *Liquid 
tests, *Thermal insulation, 
Spherical tanks, Thermal 

Seven space-hold and six ground-hold tests were conducted to determine 
the thermal performance of a GHe purged substrate multilayer blanket insula -
tion system on a 7 ft (2. 134 m) diam spherical LH2 tank. Space-hold tests 
were made using 30, 40, 50 and 60 insulation shields. No serious degradation 
of the space-hold thermal performance of the 30 layer system was observed 
over consecutive cyclic tests. 
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Reliability Tests Conducted on Five (5) Crye-Formed Spheres 

Ogden Technology Labs., Inc., Beaumont, Calif. 
A2435H2 FLD: 21:, 81C STAR0912 
A.ug 69 36p 
REPT NO: NASA-CR-61343, B-20415 
CONTRACT: NAS8-3C029 

DESCEIPTORS: *Cryogenic fluid storage, *Environmental tests, *Helium, 
*Pressur9 vessels, *Saturn s- 4b stage, Liquid hydrogen, Reliability 
engineering, Spherical tanks, Titanium 

IDENTIFIERS: NASA subject code 31 

N71-2.4179 NTIS Prices: PC$3.00 MF$0.95 

ABSTRACT: 

A test program was carried out to verify the reliability of the manu
facturing technology used in the production of the cyro-formed spheres, and 
to determine their suitability for use as replacements for the titanium 
Helium storage bottles currently installed in the liquid Hydrogen tanks in the 
S IV-B stage of the Saturn 1B vehicle. Each test is summarized and the re
sults given at the end of the test write-up. 
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Ext~rnal Insulation systems for cryogenic Storage Systems Interim 
Study Report 

Col span, Inc., Boulder, Colo. 
AUTHOR: Flynn, T. M., Kirgis, J. B., Wilson, J. R. 
A 1904G 1 FLO: 11G, 20M, 81C, SOP STAR0906 
2 IIJOV 70 109p 
REP!' NO: NASA-CR-114827 
CONTRACT: NAS9-10583 

DESCR~PTORS: *Cryogenic fluid storage, *Fuel tanks, *Mathematical 
models, *Thermal insulation, Hydrogen oxygen engines, Liquefied gases, 
Sur face layers 

N71-16600 NTIS Prices: PC$3.00 MF$0.95 

ABSTRACT: 

Investigated were high perlormance external insulation systems for use 
on flight weight cryogenic gas storage systems. The fluids stored are hydro
gen and oxygen. Preliminary thermal analysis, support analysis, produci
bility, operability and other factors were considered for five systems. Three 
systems, a shingle with substrate, fiberglass and blanket, were chosen for 
detailed analysis. Development work on mathematical models for the analy
ses is nearly completed, and summaries of the mathematical models and 
programming are presented. 
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DEV~LOPME~T OF METHODS POR APPLICATION OP POLYURETHANE SPRAY FOAM 
INSULATION SYSTEMS TO LIQUID HYDROGEN TANKS 

National Aaronautics and Space Administration. Marshall Space Plight 
Csnter, Huntsville, Ala. 
AUTHOR: Cart~r, J. M. 
A 11 0 1 B 2 FL D: 1 3 H , 6 9 I ST ARO 8 2 0 
12 S~p 69 62p 
REPT NO: NASA-TM-X-53897, MSPC-IN-ME-69-3 

DES CR I PTO RS : 
*Spraying, 
Insulation, 

N70-37499 

ABSTRACT: 

*Liquid hydrogen, *Methodology, *Polyurethane foam, 
*Storage tanks, Coatings, Equipment specifications, 

Materials tests 

CFSTI Prices: HC$3.0C MP$0.65 

The methods are presented for insulation of a liquid hydrogen container 
with polyurethane spray foam. The spray foam equipment and its operation, 
the methods and techniques for application of spray foam to the surface of the 
tank, and the sealing of the external surface of the foam are described. Sev
eral test items which were insulated with polyurethane spray foam and general 
results of cryogenic testing of the insulation system are discussed. 
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IRRADIATIONS AT LOW TEMPERATURES. PART 1 - DEVICE DESIGNS 

Commissariat A L ~nergie Atomique, Fontenay- Aux-roses (France). 
Centre D'etudes Nucleaires. 

les Irradiations Aux Basses Temperatures. Premiere Partie - Conception 
des nisposit ifs 
A UT HOR: Conte, R. R. 

7291A1 FLD: 13A, 13D, 18.J, 939, 916 STAR0803 
Oct 69 38p 
REPT NO: CEA-R-3910 
Lang- in French, English summary 

DESCRIPTORS: *Cryogenic fluid storage, *Cryogenics, 
*Reactor design, *Refrigerators, cryostats, Electron 
Liquid helium, Liquid hydrogen, Liquid oxygen, Low 
Neutron irradiation, Thermal conductivity 

N70-13879 CFSTI Prices:. HC$6.00 MF$0.95 

NO ABSTRACT AV A IL ABLE 

74 

*Irradiation, 
irradiation, 
temperatur-e, 

-~ .• 



1. .......... ~ , - - -

DETERMINATION OF PHYS I CAL AND TECHNOLOGICAL P ROP3R TIES OF 
SUPERIN$ULI\TION 

Boelkow G. l'I. B. H., Ot+.obrunn Bei l'!uenchen (West Germany). Space Dept. 

Bestimmung Von Physikalischen Und Technologischen Eigenschaften Von 
Super iso lieru ng 
A UT HO~: Mueller, E. 
714511 FLD: 201, 934 STAR0801 

Jul 69 40p 
RERT NO: BMWF-FB-W-69-24 
Lang- in German, English Summary Span- Sponsored By sundesmin. Fuer 
Wiss. Forsch. 

DESCRIPTORS: *Aluminum compounds, *Cryogenic fluid storage, *~ylar 
(tr ademarkl , *Super con due ti vit y, *Thermal insu la ti on, Aerospace 
engineering, Liquid hydrogen, Liquid nitrogen, Product development, 
Spacecraft structures, surface properties 

N70-11236 CFSTI Prices: HC$6.00 l'!F$0.95 

ABSTRACT: 

Several properties of NRC-2 superinsulation, of interest for its use 
as insulation on cryogenic spacecraft tanks, were determined. The experi
ments were concerned with longitudinal and transversal heat conductivity, 
specific heats, surface properties, gas permeability, content of gases, 
humidity, and inflammability. The measurements were carried out at diff
erent temperatures. The cryogenic liquids used were liquid nitrogen and 
hydrogen. · · 
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STODY OF LIQUID HYDROGE~ AND L!QUID DEUTERIUM COLD NEUTRON SOURCES 

commissariat A L Energie Atomique, Grenoble (France). 
D'etudes Nucleaires. 

cent re 

Etude de Sources de Neutrons Froids A Hydrogene Et Deuterium Liquides 
AUTHOR: Harig, H.-D. 

6641LJ FLD: 2CH, 933 STARC718 
Jan 69 85p 
REPT NO: CEA-R-3505 
Lang- in French, English summary 

DESCRIPTORS: *Cold neutrons, *Cryogenic equipment, *Liquid hydrogen, 
*Moderators, *Neutron sources, *Nuclear power reactors, Bibliographies 
, Cr-yog enic flu id storage, Deuterium, Heavy water, Liquefied gases, 
Neu trcn spectra, Reactor cores, Thermalization (energy absorption) 

N69-32432 CFSTI Prices:. HC$6.00 MF$0.95 

NO ABSTRACT AVAILABLE 
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THE PRODUCTION OF LIQUID HYDROGEN 

Foreign Technology Div Wright-Patterson AFB Ohio 
AUTHOR: Rozhkov, I. V., Almazov, O. A., Ilinskii, 

6612F1 FLD: 7A, 13H, 909, 916 USGRDR6921 
9 Jul 69 162p* 
RSPT NO: FTD-HT-23-1291-68 

(141600) 
A. A. 

Edited trans. of mono. Poluchenie 
p1-198. 

Zhidkogo Vodoroda, Moscow, 1967 

ABSTRACT: The production of liquid hydrogen, its liquefaction and its 
crtho-para-conversions, as well as specific features involved in the 
storage and transportation of this material are covered in detail in 
this report compiled from recant Soviet and other publications. The 
report deals specifically with the s~ructural materials used in the 
fabrication of industrial installations, pumping and ston.ge 
facilities. cryogenic thermal insulation is covered, as are the rules 
of safety in connection with the handling of liquid hydrogen. A list 
of refer•,mces, containing 170 entries, is provided. (Author) 

DESCRIPTORS: (*Liquefied gas11s, Manufacturing methods), (*Hydrogan, 
Liquefied gases), {*Cryo genies, Chemical engineering), Handling, 
Storage, Thermal insulation, Transportation, Safety, USSR 

IDEN~IFIERS: *Liquid hydrogen, Translations 

AD-693 4 80 CFSTI Prices: HC$6.00 MF$0.95 



LOW-D!NSITY FOAM FOR INSULATING LIQUID- HYDROGEN TANKS 

National Aeronautics and Space Administration. Lewis Research Center, 
Cleveland, Ohio. 
AUTHOR: Summer, I. E. 

606314 FLD'! 11I STAR0710 
Mar 69 52p 
REPT NO: NASA-TN-D-5114 
CONTRACT: 180-31-08-06-22 

DESCRIPTORS: *Aerospace vehicles, 
, *Storage tanks, *Thermal 
Performance tests, Sy s'i:ems 
Thermodynamic prop~rties 

*Liquid hydrogen, *Polyurethane foam 
insulation, Censity (mass/volume), 

engineering, Thermal stresses, 

N69-20790 CFSTI Prices: PC$6.00 MF$0.95 

ABSTRACT: 

A lightweight polyurethane form insulation for liquid hydrogen tanks of 
space vehicles was developed that (1) could be foamed in place, (2) did not 
crack when chilled to liquid hydrogen temperature, and (3) had a thermal 
conductivity of 0. 0137 W /(m)(K) (0. 0079 Btu/(hr)(ft)(0 R) at a mean tempera
ture of 136 K (342 R). Thermophysical properties of the foam were deter
mined and thermal stress profiles throughout a layer of insulation were cal
culated. 
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HYDROGEN GAS PRESSURE VESSEL PROBLE.MS IN THE M-1 FACILITIES 

Aerojet-g~neral Corp., Sacramento, Calif. 
AUTHOP: Prick, V. , Laws, J. S., !'ic Connell, J. 

6003A1 FLD: 13D ST AR0709 
Mar 69 65p 
REPT NO: NASA-CR-1305, REPT-8800-67 
CONTRACT: NAS3-2555 
Coll- 65 P Refs 

DESCRIP~ORS: *M- 1 engins, *Storage tanks, *Structural failure, 
Cryogenic equipment, High pressure, Hydrogen, Laminates, Metallurgy, 
Stresses, Welded structures 

N69-19831 CFSTI Prices: PC$6.00 MF$0.95 
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DEVELOPMENT OF AN SPS/DPS HYDROGEN SHROUD~D CRYOGENIC HSLIUM STORAGE 
SYSTEM PINAL REPORT, JUL. 1967 - SEP. 1968 

Bendix Corp., Davenport, Iowa. Instruments and Life Support Div. 
AUTHOR: Bald, w. B. 

5651D3 FLD: 21H STAR0704 
9 Oct 68 135p 
R:::PT NO: NAS A-CR-92 441, PUB L-4019-68 
CONTRACT: NAS9-7337 

DESCRIPTORS: *Cryogenic fluid 
*Prelaunch tests, *Spherical 
Lunar module, Space storage 

storage, *Helium, *liquid hydrogen, 
tanks, Buckling, Cryogenic equipment, 

N69-1.4774 CFSTI Prices: PC$6.00 MF$0.95 

ABSTRACT: 

The feasibility of using the concept whereby a primary cryogenic fluid 
is surrounded by a secondary refrigerant fluid was demonstrated earlier. The 
development of an SPS/DPS hydrogen shrouded cryogenic helium storage sys
tem is described which is sized to the approximate lunar module descent 
propulsion system requirements. Extensive testing performed on the com
pleted system demonstrated its ability to meet the anticipated LM mission 
profile requirements. Methods for considerably extending the standby capa
bilities of a shrouded dewar are discussed. 
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STRUCTURAL PROSPECTS FOR HYPERSONIC AIR VEHICLES 

National Aeronautics and Space Administration. Langley Reseacch 
Center, Langley Station, Va. 
AUTHOR: Heldenfels, R.R. 

4922E4 FLD: 1C STAR0616 
1%6 46!? 
REPT NO: NASA-TM-X-59063 
conf- Presented At the 5th Congr. of the Intern. Council of the Aeron. 
Sci. {Icas) , London, 12-16 Sep. 1966 

DESCRIP~ORS: *Air breathing engines, *Aircraft configurations, 
*Hyp~rsonic aircraft, *Structural design, Air intakes, Aircraft design 
, Aircraft structures, Commercial aircraft, Cryogenic fluid storage, 
Heat.shielding, Liquid hydrogen, Transport aircraft 

N68-27447 CFSTI Prices: ~C$6.00 MF$0.95 

ABSTRACT: 

Proposed missions, configurations, and design requirements of hyper
sonic air vehicles with air-breathing propulsion are reviewed to determine 
the important structural design problems. High external surface tempera
tures and internal storage of cryogenic fuel in a vehicle with a structural 
weight fraction comparable to current subsonic aircraft put stringent require
ments on the selection of materials and structural configurations resulting 
from research on fuselage liquid hydrogen tankage, wings, heat shields, and 
air inlets are reviewed to indicate their applicability to a future hypersonic 
commercial air transport. 
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HYDROGEN SAPETY MANUAL 

National A~ronautics and Space Administration. Lewis Research Canter, 
Cleveland, Ohio. 

4865F2 FLD: 131 STAR0615 
1968 84p 
REPT NO: NASA-TM-X-52454 

DESCRIP~ORS: *Hazards, *Hydrogen, *Manuals, *Safety, cryogenic storage 
, Emerg9ncies, Eguipment specifications, Flammable gases, Gas mixtures 
, Leakage, Liquid hydrogen, ~aterials handling, Personnel 

N68-2 570 4 CFSTI Prices: PC$6.CO ~F$0.95 

NO ABSTRACT AVAILABLE 
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FROM EARTH GAS TO SUN GAS 

Technische Hogeschool, Eindhoven {Netherlands). 

Van Aardgas Tot Zonnegas · 
AUTHOR: Gijsman, H. M. 

3474F3 FLD: 7A STAR0513 
11 ~a:- 6 6 1 6p 
M0N!T0R: 18 
in Dutch Presented At Eindhoven, Netherlands, 11 l"!ar. 1966 

DESCRIPTORS: *Cryogenics, *Liquafaction, *Liquid gas, *Low temperature 
physics, Gas, Helium, History, Hydrogen, Liquid, Low temperature, 
~ethane, oxygen, Physical, Physics, Production, Property, Storage, 
Ther~al, T=ansport, Utilization 

N67-26111 CFSTI Prices: ~C$3.00 MFS0.95 

ABSTRACT: 

The development, production, and utilization of liquefied gases and 
their role in cryogenics is presented in form of a lecture. Physical and 
thermal properties are given for methane, liquid helium, liquid hydrogen, 
and liquid oxygen. Transport and storage problems are briefly covered. 
Mentioned are the uses of liquefied gases in rocket propulsion, reactor 
technology, superconductivity, computer elements, cooling machinery, in
frared detectors, and parametric amplifiers. 
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LOi-TE!PERATURE TECHNOLOGY. PACILITIES AND CONSTRUCTION MATERIALS FOR 
CONDUCTION, T1ANSPORT AND STORAGE OF LIQUID HYDROGEN. LOW-TEMPERATURE 
PROPERTIES OF METALS, ALLOYS, AND NON-METALLIC MATERIALS A 
BIBLIOGRAPHY 

Kernforschungsanlage, Juelich (West Germany). Zen~ralbiblio~hek. 

Tieftemperaturtechnik. Anlagen Und Baue+emente Fuer Leitung, Transport 
Und Lagerung, Speziell Von Fluessigem Wasserstoff, Sovie 
Tieftemperatureigenschaftan Von Metallen, Legierungen Und 
Nichtmetallischen Werkstoffen. Eine Literaturzusammenstellung 
AUTHOR: Freyschmidt, E. , Paul, E. , Wittenberg, M. 

331311 FLD: 11G, 20M STl\R0510 
Sep 64 64p 
REPT.NO: JUL-BIBL-4 
i10NITOR: 18 
in German and English 

D~SCRIPTORS: *Cryogenic storage, *Liquid hydrogen, *Low temperature 
env i:ronment, Alloy, Cryogenic, Environment, Facility, Handling, 
Hydrogen, Liquid, Lov temperature, ~aterial, ~etal, Nonmetallic, 
Storage, structure, Transportation 

N67-21096 CFSTI Prices: PC$6.00 MF$0.95 



Selected Topics on Hydrogen Fuel 

National Bureau of Standards, Boulder, Colo. Inst. for Basic 
standards. (401 979) 

Final rept. 
AUTHOR: Parrish, w. R., Voth, R. o., Hust, J. G., Flynn, T. M., Hord, 
J. 
C4774D2 FLD: 21D, 97A*, 97H, 86V USGFDP7515 
May 75 215p* 
REPT NO: NBS-SP-419 
PROJECT: NBS-2750154 
MONITOR: 18 
Library of Congress Catalog Card no. 75-8798. Paper copy also 
avai~able from GPO as C13.1C:419. 

ABS TRACT: This report is a su 111mar y re port on selected hydrogen- fuel 
topics and was prepared to identify cost and technical barriers to the 
commercial use of hydrogen fuel and to generate reference data for 
policy-planning, decision- making and design. Cryogenic hydrogen fuel 
tee hnolo gy is emphasized in the economic ar.d systems analyses. 
Research and development needs within selected areas of NBS competence 
are identified and future research plans are outlined. 
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ABSTRACT: HYDROGE~ ENERGY is a continuing bibliographic summary with 
abstracts of research and projections on the subject of hydrogen as a 
secondary fuel and ~s an energy carrier. 
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ABSTRACT: HYDROGEN ENERGY is a continuing bibliographic summary with 
abstracts of research and projections. on the subject of hydrogen as a 
secondary fuel and as an energy car~ier. 
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SLUSH HYDROGEN PRODUCTION, STORAGE, AND DISTRIBUTION STUDY PROGRAM 
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LIQOID HYDROGEN TRANSFER TEST REPORT 

Douglas Aircraft c Inc Santa ~onica Calif 
AOTHOR: Brincka, D. R. 

1455E3 USGRDR 
7 Jun 60 2p 
REPT NO: sm-375CO 

(000000) 

ABSTRACT: The feasibility of transferring liquid hydrogen at high flow 
rates was verified. The transfer rate for this test was in the range 
of 2500-3000 G.P.M. into an ambient {temperature} pipe line and 
missile tank. Pipe line bow did not exceed six (6) inches at the 
beginning of transfer and returned to approximately the original 
position shortly afterwards. This hew compares favorably with our 
previous experience flowing liquid oxygen at rates up to 1500 GP~ 
wher~ the maximum bowing reached zero (0) to tvo (2) inches on the 
same type tr ans fer system. 11issi le tank top pressure r.?ached a peak of 
24 PSIG approximately 6.5 seconds after transfer was initiated. It 
decayed thereafter to a minimum of 1 PSIG at termination of flow. rhe 
integrity of the WS-315A designed seals and joints were verified at 
liquid hydrogen temperatures and ncminal pressures (not exceeding 40 
PSIG). The standard ASA raised face {Serrated) flanges using Kel-F 
gaskets proved adequate as a sealing means on the pipe line 
configuration. The flexatallic seals used on the vent valves, 
emergency drain valve and the main lox tank exit cone all provided 
satisfactory sealing at liquid hydrogen temperatures. The 
applicability of cryogenic design practices in relation to valves was 
demonstrated. 
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ABSTRACT: While titanium has proved to be a good material for 
containers for liquid hydrogen, calculations of the rates of diffusion 
of hydrogen through titanium indicate that there may be practical 
limits of temperature, pressure, and time that must be recognized in 
designing containers for hydrogen. These calculations are presented. 
On the basis of the reported data, it is not believed that titanium 
and its alloys can be recommended as a container material for hydrogen 
for long-term service much above 200 F. For short-term service, the 
permeation to hydrogen may be low up to temperatures near 500 F and at 
low pressures. 
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AUTHOR: Steinhoff, E. A. 
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Jun 62 2p 
REPT NO: p-2604 
Presented before the Working Group on 'Use of Indigenous Resources for 
Manned Extraterrestrial Bases,• held at The RAND Corp., 22 Jun 62. 

ABSTRACT: An analysis of the support requirements for manned Mars 
missions is presented. Considered in the discussion are the costs and 
problems of life support which would be involved in the establishment 
of e~traterrestrial bases. 
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ABSTRACT: 

In the development of an advanced, lightweight, fuel-tank pressuriza -
tion system for use in the Apollo service propulsion system, three candidate 
systems were designed and analyzed; a single system was selected as a pro
totype for subsequent testing. Experimental results showed that gas molecu
lar weight could be reduced from 4 to 2 by replacing helium with hydrogen. 
It was found that systems utilizing hydrazine monopropellant gas generator 
gases as fuel tank pressurants are very efficient from a weight standpoint. 
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ABSTRACT: 

This report is an evaluation, on a cost comparison basis, of the economic 
aspects of two possible insulation systems, powder type (Perlite) and multi
layer aluminum foil reflective type (Quilted Super Insulation). The analysis 
applies to 370000 and 575000 gallon liquid hydrogen storage dewars rated at 
50 and 100 psig designed for the M-1 Engine Program. 
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ABSTRACT: 

The liquid hydrogen fuel system that supplies the S-IV (second stage) 
propulsion system is described. The storage facility and its operation, the 
fill operations, flight requirements, liqui::l hydrogen drain, secure operations, 
and the liquid hydrogen system interlocks are discussed. A mechanical 
schematic drawing of the liquid hydrogen system is attached. 
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ABSTRACT: The purpose of this study is to provid9 engineering data 
concerning the most adequate, safe, and economical procedures and 
equipment for liquid hydrogen storage, transfer, and ground servicing 
systems. our investigations have centered on the requirements for (1) 
storage vessels, (2) tra·nsfer lines, (3) pumping systems, (4) valves, 
(5) inst.rumsnts, and (6) recondensing systems. Results, conclusions 
and recommendations are reported in separate chapters classified in 
accordance vith the above-listed hardware items. (Author) 
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ABSTRACT: 

An inevitable world-wide shortage of fossil fuel and concern for environ
mental pollution have aroused interest in hydrogen as a synthetic clean fuel. 
The storage, shipment, and use of hydrogen in a cryogenic fluid have already 
been demonstrated to be feasible and safe. To make liquid hydrogen a uni
versally attractive fuel requires only an extension of existing technology. 
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formation Center & Bookstore or at our 
Springfield Operations Center within 24 
hours for a $6.00 per item charge. 

Quantity 
UNIT .. AIRMAIL• TOTAL 

Micro• Other PRICE SERVICES PRICE 
fiche (specify) 

• Add $2.00 p•r item far First Cl~ss Delivery in North America: 

.. :~~ ~i~d•sJ':~J;• T't\~~~r?itt•ry outside North America. , , 
Enter 
Grand $ ... If ordering by title or if item ordered -is a magnetic tape. plea-se see reverse sicle . Total 



USER ROUTING CODE: NTIS can label each item for routing within your organization. If you want this service put your 
routing code in the box marked USER ROUTING CODE (Limit eight cbaracters). 

SHIP & BILL SERVICE: Prepayment helps to expedite your order and can be accomplished through the use of an NTIS 
Deposit Account, check, money order, or American Express Card Account Number • For "Ship 
and Bill", NTIS charges $5.00 extra for each order (regardless of the number of items); $5.00 
extra for each Published or On-line NTlSearch; and $2.50 extra for each subscription • NTIS 
does not "Ship and Bill" for magnetic tapes, or for orders outside North America. 

ORDERING MAGNETIC TAPE: 
(check mode) 

O 7 track 
0 200 BPI 
0 556 BPI 
0 800 BPI 

O odd parity 
O even parity 

O 9 track. 
0 1600 BPI 

0 800 BPI 
(odd parity) 

ORDERfNG BY TITLE: If ordering without an item number (by title only) allow a.n additional two weeks. 

TITLE #1 

Sponsor's Series # f Contract or Grant Number of Report j Date Published 

i 
Originator (Give specific laboratory, or division and location.) 

I 

Personal Author 

Turn to other side. Write "l" in the Item Number block and complete the rest of the line. 

TITLE #2 

Sponsor's Series :;;: I Contract or Grant Number of Report I Date Published 

Originator (Give specific laboratory, or division and location.) 

I 
Personal Author 

Turn to other side. Write "2" in the Item Number block and complete the rest of the line . . 
TITLE #3 

Sponsor's Series ::1: I Contract or Grant Number of Report I Date Published 

Originator (Give specific laboratory, or division and location.) j Personal Author 

' 
Tum to other side. Write "3" in the Item Number block and complete the rest of the line. 

TITLE #4 

Sponsor's Series # I Contract or Grant Number of Report I Date Published 

Originator (Give specific laboratory, or division and location.) 

I 
Personal Author 

Tum to other side. Write "4'' in the Item Number block and complete the rest of the line. 

TITLE #5 

Sponsor's Series :I: I Contract or Grant Number of Report I Date Published 

Originator (Give specific laboratory, or division and location.) 
I 

Personal Author 

~ ·-
Turn to other side. Write "5" in the Item Number block and complete the rest of the line. 

-· 
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