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ENERGY - A Continuing Bibliography {Suppl. 01}
NASA SP-7043(01)
May 1974

" Please substitute these abstracts on page 24 of NASA SP-7043 (01) as indicated.

N74-13759 Polytechnic Inst. of Brooklyn, N.Y.

THE SYNCHRONOUS EFD DEVICE Ph.D. Thesis

Erank Richard Honigsbaum 1873 110p

Avail: Univ. Microfiltns Grder No. 73-24769 .

A survey of the literature revesls that the major objection
to the use of electrofluiddynamic devices for direct energy
conversion has been that of low output per stage. This objection
does not apply to the synchronous EFD device, because it pafmits
simple and affective muMistaging. Since the synchronous EFD
Device fis .a recent develcpment. sfforts directad  toward:
{1) describing the basic concept: {2) validating it experimentally;
(3] assaying its potential: and (4} deriving & simple circuit model.
All of these objectives were met. Dissert. Abstr.

{This abstract reptaces N74-12759 on page 24)

N74-13766§ Energy Research Corp.. Bethel, Conn,
HYDROGEN GENERATOR Final Technical Report
Edward 5. Tiliman, Jr, Aug. 1973 66 p rafs
(Contract DAAKQ2-71-C-0397; DA Proj. 1GB-63702-DG-10)
{AD-767402; ERC-0397F) Avail: NTIS CSCL 10/2

A compact hydrogen generater for small Liquid hydrogarbon
fueled fuel calls was designed, built and partially tested. The
basic generator embodies the steam reforming of liguid fuels
available ta the military. Provisions have been made for sutfur
removal and hydrogen purification can be achieved with a
pelladium-silver hydrogen separator. Extensive testing on the
reforming unit was conducted and resulis reported. An electronic
control system for startup and steady state operation was designed .
and built but was nat fully integrated with the reformer.
Emphasis throughout the study was placed on miniaturizing
components. ' Author {GRA}

{This abstract replaces N74-12766 on page 24}

»

The index entries refer to the substitute abstracts (N74-13758 and N74-13766)
instead of the originally printed abstracts (N74-12759 and N74-127866). Thus,
no change in the indexes will be necessary.
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INTRODUCTION

This supplement to Energy: A Continuing Bibliography with Indexes (NASA SP-7043)
lists 405 reports, journal articles, and other documents announced between April 1, 1974 and
June 30, 1974 in Scientific and Technical Aerospace Reports (STAR), or in International
_ Aerospace Abstracts (IAA4). The first issue of this continuing bibliography was published in
May 1974 and supplements are issued quarterly. ’

The coverage includes regional, national and international energy systems; research and
development on fuels and other sources of energy; energy conversion, transport, transmission,
distribution and storage, with special emphasis on use of hydrogen and of solar energy. Also
included are methods of locating or using new energy resources. Of special interest is energy
for heating, lighting, for powering aircraft, surface vehicles, or other machinery.

Each entry in the bibliography consists of a standard bibliographic citation accompanied in
most cases by an abstract. The listing of the entries is arranged in two major sections, IAA
Entries and STA R Entries in that order. The citation, and abstracts when available, are repro-
duced exactly as they appeared originally in /44 or STAR including the original accession
numbers from the respective announcement journals. This procedure, which saves time and
money accounts for the slight variation in citation appearances. '

Five indexes-subject, personal author, corporate source, contract number, and report |
number are included. The indexes are of the cumulating type throughout the year, with the
fourth quarterly publication containing abstracts for the fourth quarter and index references for- .

- the four quarterly publications. :
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AVAILABILITY OF CITED PUBLICATIONS

tAA ENTRIES (A72-10000 Series)

All publications abstracted in this Section are avadable from the Technical information
Service. American Institute of Aéronautics and Astronautics, Inc . [AIAAL as follows:
Paper copies are available at $5.00 per document Up t a maximurn of 20 pages. The
charge for each additional page is 25 cents. Microfiche " are avajlable at the rate of
$1.50 per microfiche for documents identified by the # symbol following the acce_ssion
number. A number of publications. because of their special characteristics, are available
only for reference in the AIAA Technical Information Service Library. Minimum airmail
postage ta forsion countries is $1.00 Please refer 10 the accession number. e.9.. A74-11072,
when requesting publications. :

STAR ENTRIES (N74-10000 Series)

A source from which a publication abstracied in this Section is available to the public is
ordinarily given on the 1ast line of the citation. e.q. Avail: NTIS. The following are the
most commonly indicated sources (full addresses of these organizations are hsted at the
end of this introduction) '

Avail: NTIS. Sold by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements ot to NTIS. Beginning with
documents announced in Issue 21, 1973. “stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregr '~ from $2.75 for a 1-t0-25
page report to $11.00 for 576 to 600 pages N.00 for each additional
100-page increment. Demand print repons {the iacsimile reproduction
will be made to fill orders} are priced at $4 ° \‘S‘%‘ . 20 pages plus 25 cents
for each five pages or portions thereof, T° d:}f‘ 4 not applied retroactively;
i.e., reports previously announced at \)a . continue to be sold at that
price. If “Avail: NTIS” without a pr " . the citation of a NASA report
(asterisked) it is sold at $3.00 > .ed copy or facsimile is supplied.
Because of price changes and Q‘_\ arges, it is recommended that for any
document announced in ST NS . 1970, NTIS be queried as to the price.
Document prices are subi QS\ +ithout notice. See “Avail: SQD" below for
documents available fr- @ perintendent of Documents and NTIS
Microfiche. Microfi r,@ 4 from NTIS at a standard price of $2 25
(regardless of ar Q(& «<cuments identified by the § sign following the
accession numr ;;5 0036§) and having an NTIS availability shown in the
citation, Star. « microfiche of (1) the full collection of NTIS-available
documents annc + STAR with the § symbol. (2) NASA reports only (ident-
ified by an asterisk ), (3) NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche file of aerospace documents by the
“N" accession number), or {4) any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title leg.
45 cents) over individual requests. Inquiries concerning NTIS Selective Research

1] A microfiche is a transparent sheet of film, 105 x 148 mm in size. containing as many
23 60 to 88 pages of information reduced to micro images (not 10 exceed 26: 1 reduction).
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in Microfiche should be addressed to the Subscription Unit. National Technical
Information Service: ] _ . ‘
Deposit Accounts and Customers Outside U.S. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly. '

NTIS customers outside the United States are reminded that they should add the
following handling and postage charges to the standard or announced prices:
hard (paper) copy. $2.50 each document; microfiche, $1.50 each document. For

_ subscribers outside the United States who receive microfiche through the Selective

" Avail:

- Avail:

Avail:

Avail:

Research in Microfiche program, NTIS will add 15 cents for each title shipped.
'SOD {or GPO). Sold by the Superintendent of Documents, U.S. Government
Printing Office. in hard copy. The price is given following the availability line.
(An order received by NTIS for one of these documents will be filled at the SO0
price if hard copy is requested. NTIS will also fill microfiche requests, at the
standard $2.25 price. for those daocuments identified by a § symbol )

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the National Aeronautics and Space Administration. Public
Documents Reom {Room 126), 600 Independence Ave.. S.W.. Washington, D.C. -
20546. or public document rooms located at each of the NASA research centers,
the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion
Laboratory. ' ' o
NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,

-are listed in Nuclear Science Abstracts. Services available from the USAEC and its

© depositories are described in a booklet. Science Information Available from the

Avail:

Avsil.

Avail:

Avail:

Avail:

Avail:-

-Atomic Energy Commission |TID-4550), which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfilms. Documents so indicated are dlssanatlons selected from
Dissertation Abstracts, and are sold by University Microfims as xerograpmc
copy (HC) at $10.00 each and microfilm at $4.00 each, regardless of the length
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation. -
'HMSO. Publications of Her Majesty's Stationery Office are sold in the U.S. by
Pendragon House. inc.. {(PHI}, Redwood City, California. The U.S. price lincluding a
service charge) is given, or a conversion table may be obtained from PHI.

BLL (formery NLL): British Library Lending Division, Boston Spa, Wetherby York-
shire,  England. Photocopies available from this organization at the price shown
{If none is given, inquiry should be addressed to BLL}.

"ZLD1 Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Munich, Federal Repubhc of Germany. at the price shown in deutschmarks (DM).
Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as
10 the availability of these documents should be addressed to the organization -
shown in the citation as the corporate author of the document. ‘

U.§. Patent Office. Sold by Commissioner of Patents. U.S, Patent Office. at the

. standard price of $.50 sach, postage free.

Olher

availabilities: H the publication is available from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line,



GENERAL AVAILABILITY

All publications abstracted in this bibliography are avaiiable to the public through the sources
as indicated in the STAR Entries and 144 Entries sections. It is suggested that the bibliog-
raphy user contact his own library or ather loca! libraries prior 10 ordering any publication
inasmuch as many of the documents have been widely distributed by the is5uing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY

This publication is available on subscription from the National Technical information
Service (NTIS).The annual subscription rate for the monthly supplement is $15.00. All
questions relating to subscriptions shouid be referred to the NTIS.
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Technical Information Service
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New York, N.Y. 10017
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Washington, D.C. 20231
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ESRO/ELDO Space Documentation Service
European Space Research Organization
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of an engine fuel control employing liguid pumping of cryoganic cE

CONTRACT . fuels, gasification of the fuals at supercritical pressura, and gaseous
OR GRANT meteting and control. Acceptably stable and responsive control cosar
of the engine was demonstrated throughout the sea lavel power cone

range for liquid gas fusl and up 10 BA percent engine spead

AEPORT ——————— using liquid hydrogen fuel. Author

NUMBER
TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED AVAILABLE ON
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o

ACCESBION ————=- A 74.27772 * 4 Swatus of wind-energy conversion. R L.

MUSIBER f~—>Thomas and J, M. Saving {NASA, Lewis Research Center, Claveland, —-—
Ohiol.  National Science Foundation, RANN Symposium,
AUTHORS Washington, D.C., Nov. 1820, 1973, Paper. 89,

The utilization of wind energy
evidenced by the many past demonstrations of wind generators, The
cost of energy from the wind has been high compared to fossit fuel
Systems. A sustained development effort i needed 'to obtain
economical systems, The varigbility of the wind makes it an
unreliable source on a short-term basis. However, the effects of this
variability can be reduced by storage systems or connecting wind
generators to fossil fuel systems, hydrostectric systems, ar dispersing
them throughout a large grid network. The NSF and NASA-Lewis
Research Center have spansored programs for the utilization of wind
erergy. -F.R.L.
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A Listing of Energy Bibliographies Contained In This Publication:

1. A Bibliography of Non-Technical therature on Energy
N74-16641 p0051

: 2A Bibliography of Congressional Pubhcanons on Energy from the
89th Congress to 1 July 197] ,
N74-16642 p0051

3. Bearings for Power ‘Station Plant. A Selective Bibliography,1960 -
September 1973
S N74-19113 p0073

4. Air Pollution Aspects of Emission Sources: Petroleum Refineries;
A Bibliography with Abstracts S .
E . N74-19228 p0073

5. Energy Sources - Citations from the Early DDC Collections
N74-20705 p0081



IAA ENTRIES

A74-19363 # Hydrogen - Make-sense fuel for an American
supertonic transport. W. J. D. Escher (Escher Technology Associates,
St, Jobns, Mich.) and G. D. Brewer {Lockheed-California Co.,
Burbank, Calif.). American Institute of Asronautics and Astro-
nautics, Aerospace Scisnces Meeting, 12th, Washingten, D.C.. Jan.
30Feb. 1, 1974, Paper 74-163. 11 p. 21 refs. Members, $1,50;
nonmembers, $2.00. '
Arguments in favor of the use of liquit-hydrogen fuet-for power

supersonic transport aircraft are presented, with a view toward the

‘better and faster' SST the U.S. will eventually build. It is seen that,
in addition to the economic and operstional advantages, the use of
hydrogen will establish a sound basis for evolving out of the present
self-limitad petroleurn gra into tomorrow’s hydrogen economy. VP,

A74-18464 # Relaxation phenomena in an MHD generator
with pre-ionizer. J. H. Blom. Eindhoven, Technische Hogeschool,
Doctor in de Technische Wetenschappen Dissertation, 1873, 146 p.
59 refs,

A theoretical and experimental study was made of relaxation
processes in MHD generators, From the calculations of the relaxation
process in a two-dimensional geometry the configuration of pre-
ionizers with respect to the maximum efficiency has been derived.
The time-dependent behavior of discharges in preionizers and ina
periodic generator segment have been studied using two-dimeansional
_ time-dependent calculations. A model for the calculation of the
power output and efficiency of MHD generators has been developed.
To study the relaxation processes in an MHO generator with an
shthalpy input of § MW a shock tunnel was built which delivered a
plasma with the desired parameters. The experimental results are
explained by means of a theoretical analysis. The increase in the
electron density due to preionization was in agreement with a

guasi-one-dimensional theory. The experimental efficiencies for .

preionization ranged from 10 to 30%. Current- distributions detar-
mined from measurements with alectrostatic probes and high-speed
photography showed a qualitative agreement with the theoretical
rasults. T F.R.L.

A74-19455 # Loss mechanisms in an MHD generator. I W,
M. A. Houben. Eindhoven, Technische Hogeschool, Doctor in de
Technische Wetenschappen Dissertation, 1973, 16d p. 73 refs.

This doctaral thesis deals with loss mechanisms which reduce
the efficiency and power output of nonequitibrium Faraday-type
MHD generators. Particular attention is given to losses in the
boundary region, The interaction of the losses is studied on the basis
of an aquivalent resistance mode! (whose development is described).
Here, the losses are represented by resistances which are loads for 'the
bulk of the MHD generator. Equations governing the processes
responsiple for the losses are derived and are used to calculate
numarically the influence of the electrode configuration on generator
performance. 1t is shown that rod electrodes placed in the flow
perform batter than flat electrodes st the ,wall, Experiments
performed with cesium-seeded argon plasma are described, showing
that voltage drops are by far the most dominant loss mechanism. The
origin of the voltage drops is studied. . VP,
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A74-19473 ¥ The usa of the prassurized balloon for detect:
ing Bnergy resources {L'impiego del pallone pressurizzato der il

‘rilevamento delle risorse di energial, A. Castsllani (CNR, Rome,

1taly) and . Vetrella (Centro. Applicazioni Tecnologie Aerospaziali,
Naples, 1taly}. /stituto Internazionale delle Comunicazioni, Convegno
Internazionale delle Comunicazioni, 21st, Genoa, fealy, Oct 8-13,
1973, Paper. 20 p. In Vtalian, .
Discussion of the use of pressurized plastic balloons for the
detection of energy resources, The balloon systam to be employed is
compared to aircraft, sounding rocket, snd satellite systems. The
remote sensors which could be used with a balloon system for earth
resources survays are described. The physics of pressurized balloons
gre analyzed 1o determine their performances. (Author)

AT4-19478 # Enargy problems in air transportation. G. E.
Lundquist (FAA, Washingtan, D.C.), istituto Internazionafs deile
Comunicazioni, Convagno interazionale delle Comunicaziond, 21at,
Genoa, Italy, Oct 8-13, 1973, Paper. 26 p. G refs.

Energy development and usage are worldwide problams. The
prospects of energy supply gnd demand over the fong term indicate &
critical impect on sir transportation. Unless ensrgy ls conserved
through various altarnative actions, air transportation will suffer,
This paper analyzes options: for reducing demand, for improving
efficiency, and for divarsifying, bath through shernative fuels and
transportation modes, for the near term {one to 16 years) and the
15-year plus time frame. These options offar a 30 to B0% reductlon
in projected fuel requiremeants. {Author)

A74-19481 # Airports evolution and " quslification ({Evo-
luzions e gqualificazions degli aeroporti). G. Pezzanl, flstituto
Internazionale delle Comunicazioni, Convegno Internazionale delle
Comunicazioni, 21st, Genos, italy, Oct. 8-13, 1873, Paper. 27 p. 14
refs, In ltalian. ) :

The years 1960s and 1960s which mark the beginning of the air
transportation industry, were decisive for alrport structure through
the realizetion of suitable flight and operational infrastructure
capable of assuming practicability and recaptivity. The 1870s with
jumbe jets have new problems of dimensions and qualification for
large airports together with problems of accessibility and ecology.
Thus it is necessary to consider if the way followed until now, which
leads to the superairport, does not have to be reexamined for a
different solution to the.problem of qualified airport systems. In the
1980s and thersafter, in addition to the use of atomic energy in air
transportation, a new and unforeseeable leap will be made with
marcantile aircraft, (Author]

AT4-19485 §# Prospects of energy conversion and storage
derived from space systems technology. P. L. Bargeliini (COMSAT
Laboratories, Clarksburg, Md.), Istituto Internazionate delle Comuni-
cazioni, Convegna Internazionale delle Comunicazioni, 21st, Genoa,
Italy, Oct. 8-13, 1973, Paper. 36 p. 11 refs, : :

A review of the state of the art in the energy conversion field
indicates that the photovoltasic conwerter is now the most commaon
and efficient type of energy converter. 11 iz anticipated that recent
improvements in silicon salar cells will benefit the development of
terrestrial solar power plant technology. Solar power plants in space
are alsp considered as al?possibiliw in the future, v.Z



A74-19486

A74-194R6 # The implications for air transportation of
energy shortage. L. A. Mountford and R. E. Williams (Shell
International Petroleum Co., Ltd., London, England). /stituto
Internazionale defle Comunicazioni, Convegno Internazionale delle
Comunicazioni, 21st, Genoa, ftaly, Oct. 8-13, 1973, Paper. 25 [
After referring 10 the enormous increase in air transpart during
the last twenty years, encouraged by the considerable availability of
low cost fael, the authors discuss the problems and difficulties which
may in the near future affect the aviation market’s oil supplies, The
more demanding quality requirements ard the ever growing needs of
light distitlates by ail the other markets are taken into consideration,
Attention is given, moreover, to the possibilities open: to the oil
companies, aircraft manufacturers, and airline operators in order to
maderate and alleviate this critical situation. [Author]

A74-19559 Characteristics and applications of the solar
furnaces of the Central Laboratory of Armament (Caractéristiquos et
objectifs des fours solaires dv Laboratoire Central de I'Armement],
R.-M. Meunier {Délégation Ministérielle pour FArmement, Labora-
wire Central, Arcueil, Val-de-Marne, France). Revue Intemationale
des Hautes Températures et des Réfractaires, vol. 10, Oct.-Dec. 1973,
p. 297-302. 5 refs. In French. '

Two solar furnaces are described that have been designed and
built for the purposes of testing materials for resistance against
thermal shocks characterized by steep and sudden rises in surface
temperature, and for studying the phenomena associated with such
thermal shocks. The tests are applied, particularly, to materials liabte
by the nature of their service (e.g., protective shielding against the
thermal effects of nuclear explosions, certain spacecraft or aircraft
compaonents) to be subjected to thermal shocks., The design and
performance characteristics of these sofar furnaces are reviewed, and
they are shown to make possibie the application of thermal shocks
over wide ranges of several parameter values. M.V.E.

A74-19690 Helicopter applications at saa (Les applications
maritimes de I"hélicoptire). A. Reraud. (Association Technique
Maritime et Asronautigue, Session, 73rd. Faris, France, May 14-18.
1973.) Asseciation Technique Maritime et Aéronautigue, Bulietin,
no. 73, 1973, p. 621-832; Discussion, p. 633-638..in French.

Current and future applications of the helicopter at sea are
reviewed for both military and commercial service tasks. Discussed
missions include rescue, antisubmarine warfare, mine sweeping, the
deposition of pilots on merchant ships at sea or of personnel and
supplies on bil-drilling ocean platferms. Some of the navigation and
safety prablems involved are examined. ' M.V.E.

A74-19724 Gas-heated “heat pipe’ vacuum furnace {Gasbe-
heizter “Warmerihren'-Vakuumofen). M, Stadelmann  {Fotos
Hutchins Photography, Inc., Belmont, Mass.). Schweizerische Tech-
nische Zeitschrift, vol. 71, Jan. 17, 1974, p, 4043, 5 refs, In
German, '

The heat pipe is a very efficiant device for the transpaortation of
heat at high temperatures on a thermoionic basis, One of the
applications of the heat pipe is conhected with the development of a
vacuum furnace which utilizes natural gas for heating. In the new
device the heat pipe is used for the transfer of heal from a
high-temperature burner 10 a vacuum chamber, The vacuum furnace
provides temperatures up to 10375 C at a vacuum of & microtorr,

G.R.

A74-19726 The' fuel crisis and the controller. 4, E.
McNamara {Air Transport Association of America, Washington,
D.C.). Journal of Air Traffic Contral, vol. 16, Jan.-Feb, 1974, p. 5.9,

The effectiveness of the use of optimum flight profiles as a
means of reducing the fuel crisis is studied on the basis of selected
‘performance data for the B-727-200 series aircraft. It is shown that
the success of airline fuel conservation programs will depend on the
controller and the facility planner. A discussion of a method af
measuring fuel savings shows that a descent profile must be applied
to existing procedures to determine where these savings can be
realized. V.P.
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A74-20067 ¥ Effect of dry friction on the response to a
symmetric harmonic signal of an energy converter producing
machanical energy (Vliianie sukhogo treniia na otklik reguliarnogo
préchirazovatelia energii v tnekhanicheskuiu, otrabatyvaiushchego
simmetrichnyi garmonicheskii signat). V. N. Prokot'ev,. lu. E.
Zakharov  {Moskovskoe Vysshee Tekhnicheskoe Uchilishche,
Maoscow, USSR), and E. A. Musatov, Mashinostroenie, no, 12, 1973,
p. 60-68. 10 refs. in Russian. -

AT74-20166 # The airship can meet the energy challange. J,
G, Vaeth (NOAA, National Environmental Satelljte Servica,
Washington, D.C.}. Astronautics and Aeronautics, vol. 12, Feb, 1874,
. 25-27,

It is suggested that lighter-than-air craft, in the form of very
large airships, can be developed using nuclear propuision. Such an
airship can be designed to move carge pieces weighing a million
pounds and more into difficult-to-reach Paces at energy expendi-
tures matching available resources. Inherent environmental cleanli-
ness and quiet would be important fringe benefits, F.R.L.

A74-20213 Clean, bright, and dry. J. C. Bradley (Gulf
Research and Development Co., Pittsburgh, Pa.). In: Manyat on
requirements, handling, and quality control of gas turbine fuel.

Philadelphia, Pa., American Society for Testing
and Materials, 1973, p. 5772,

It is the purpose of this Paper to pinpoint some of the sources
and types of fuel contamination and 1o outline precautions and
procedures currently in use by the industry to preclude the
possibil_ity of contaminated fuel from reaching the turbine, In this
connection, practices used in the aviation sector of the industry will
be explored in detail since millions of gallons of jet fuet daily are
being supplied to aviation turbines clean, bright, and dry with vimost
reliability of product quality. Simitar procedures applied to ground
and marine units can assure dependable and economical operation,

{Author)

AT4-20216 Purification of fue! oils by centrifugal foree, F.
H. Hilts {De Laval Separator Co., Poughkeepsie, N.Y.). in: Manual on
requiramants, handling, and quality controi of gas turbine fuel,

Philadelphia, Pa., American Society for Testing
and Materials, 1973, p, 121-132. 5 refs.

Discussion of the means and merits of centrifugal purification of
tuel oils, i.a., for the removal of water, solids, and other contami-
nants heavier than fuel oil, The optimal centrifuge types are defined
depending on the oil 1o be purified, and the purifying performance is
discussed in terms of processing cost efficiency. M.V.E

A74-20627 Power sources 4: Research and development in
non-mechanical electrical power sources; Proceedings of the Eighth
international Symposium, Brighton, Sussex, England, September
24.26, 1972. Symposium sponsored by the Joinl Services Eiectrical
Power Sources Committee of England. Edited by D, H. Collins.
Newcastle-upon-Tyne, England, Oriel Press, Led., 1973. 606 p.
$24.560.

Topics discussed include a lithium/sulfur battery, & reversibie
negative electrode for atkaline storage batteries based on hydrides of
the Ti-Ni system, high-discharge-rate long-life nickel/zine cells, a
bipoter NiO{OH}-K3BO3-Zn accumulator with a zinc ion repetling
separator, separators for silver/zinc atkaline cells, the effect of KOM
on sintered silver electrodes, a silver oxide/zing battery, sintered-
plate nickel hydroxide . electrodes, a hot-pressing technique . for
fabricating cadmivm and nickel electrodes, a laser interferometric
method of measuring the current distribution at nickel and cadmium
electrodes, the thermal behavior of sealed nickel/cadmium batteries,
the nickel/cadmium cells used on the OAQ spacecraft, a two-layer
oxygen elegtrode with a hydrophilic porous nickel layer and a
hydrophobic carbon layer, the electrochemical behavior of mixed



oxides in agueous media, the use of charge-transfer complexes as

electrodes in rechargeable batteries, and a rechargeable lithium

. honagueous battery which utilizes Yamellar transition metal dichal-
cogehides as ‘host” structures for cathodic nonmetals.
. Individual items are announced in this issue.

ABK.

A74-20628 A high rate primary lithium-sulphur battery.
B. A. Askew and R. Holland (Admiralty Materials Laboratory, Poole,
Dorset, England). In: Power sources 4: Research and development in
non-mechanical electrical power sources; Proceedings of the Eighth
International . Symposium, Brighton, Sussex, England, September
24.26,. 1972, " Newcastle-upon-Tyne, England,
Origl Press, Ltd., 1973, p. 21-30; Discussion, p. 31. 7 refs.

A primary version of the lithium-sulfur cell has been developed
in which the two parallel electrodes operate in close proximity in a
sealed system. The cell uses a foam metal matrix for lithium
retention and compressed graphite felt for the cathode current
collector, separated by a thin laver of fused salt electrolyte. This
three-liguid system was shown to be stable even when operated in
vertical plane. Cells with B.3 sg cm electrodes have been discharged
for periods of 20 min at a curfent density of 0.BA/sq cm at an
average voltage of 1.8 V. A short-term power density capability of
over 1.5 W/sq cm has been demonstrated. - {Author)

A74-20630 Sealed, rechargeable nickel-zinc nells.‘ A,
Charkey [Energy Research Corp,, Bethel, Conn.}. In: Power sources

4: Reseatch and development in non-mechanical electrical power.

sources; Proceedings of the Eighth International Symposium,

. Brighton, Sussex, England, September 24.26, 1972,
Mewcastle-upon-Tyne, England, Oriel Press, Ltd.,

1873, p. 93-101. Grant No, DAABDZ7-71-C.0134.

Progress report on the development of a new generation of
seated, rechargeable nickel-zinc cells consistent with long life
operation and economic construction. The cells. discussad have
nonsintered type active nickel electrodes. and inorganic separator
systems. Cyclic performance data obtained show that these cells are
_at present capable of 300 cycles and could be improved to a typical
performance of at least 400 cycles. Truly long-life nickel-zine
batteries capablé of 1000 cycles appear tobe a distinct possibitity in
the near future. ' M.V.E.

AT74-20631 Nickel-zinc cells with non-sintered alsctrodes.
D. P. Boden and €. Pearlman (ESB, !nc, Yardlpy, Pa.). In: Power
sources 4; Research and development in non-machanical slectrical
.power sources; Praceedings of the Eighth |nternational Symposium,
Brighton, Sussex, England, September 24-26, 1072, '
o .Newcastle-upon-Tyne, England, Oriel Prass, Ltd,,
1973, p. 103-112; Discussion, p. 112, 113, 9 refs.

Nicket-zinc celts have been fabricated from positive electrodes
prepared by 8 unique, low-cost milling tschnique. These cells are
capable of being discharged at the AC rate with little capacity loss. At
veduced temperatures no capacity loss is ohserved down to -18 C,
white at -30 C approximately one-half of the room temperature
capacity is obtained. One hundred and sixty full depth cycles have
heen obtained, provided that a simple conditioning procedure is
applied pericdically, {Author)

A74-21028 Schottky-barrer sclar-cell caleulations. D. L.
Pulfrey and R. F. McOuat (British Columnbia, University, Vaitcouver,
Canada). Applied Physics Lettars, vol, 24, Feb. 16,1974, p. 167-169.
11 refs. " :

The. maximum theoretical conversion efficiency of Schottky-
barrier soiar cells is calculated in order to asceriaih their possible
utifity. It Is shown that Schottky-barrier solar oells are theoreticatly
capable of 3 maximum solar-energy conversion efficiency very simitar
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to that of conventional homojunction solar cells. Furthermare, the
greater simplicity of fabrication of the former makes them an
attractive consideration for use inm both space and terrestrial
environments. - F.R.L.

A74-21316 High energy radiography - A new technique in
the development of efficiency and integrity in aerc gas-turbine
engines. 0. A. W. Pullen (Atomic Energy Research Establishment,
Mondestructive Testing Centre, Harwell, Berks., England}. fAmerican
Society for Nondestructive Testing, National Spring Confererice, Los
Angeles,-Calif., Mar. 12-15, 1973.) Materials Evaluation, vol. 32, Feb.
1974, p. 25-30, 37. G refs, .

Discussion of the use of radiography far measuring seal
clearances between rotating and stalic components and for deter-
mining the position and shape of various components in a full range
of static and dynamic conditions in gas turbine engines. A linear
accelerator with its great output of high energy X rays has for the
first time made possible such applications of radiography. The
various parameters are veviewed. which must be adhered to in order
to obtain optimal results. ' M.V.E.

Lefebvre and R. §. Fletcher (Cranfield Institute of Technology,
Cranfield, Beds., England}. In: Symposium on the Environmentand
Transport Technology, Loughborough University of Technology,
Loughborouh, Leies., England, Septermber 10-13, 1873, Proceedings.
Volume 2. Loughborough, Leics., England, Loughborough University
of Technology, 1973, p. 0.17.1-D.17.25. 18 refs.

The major pollutants produced by gas turbines and the manner
and extent to which their exhaust concentration varies with
combustor design and engine Operating conditions are discussed.
Various techniques for reducing emission levels are described,
including rich and lean primary zones, water injection, compressor
air bleed, vatiable geometry, and staged combustion. 11 is suggested
that the 1979 U.5. EPA emission standards for aircraft can be'met by
relatively straightforward madifications to the combustor comhined
with tha use of campressor air bleed at idling. Refarence is mate to
the contribution made toward essing the emissions problem by a
reduction in engine specific fual consumption. F.R.L.

AT74-22071 # Aviation turbine fuel and its lubricating qual-
ities. 11 (Flugurbinenkraftstoff und ssine Schmierelgenschaft, ). H.
Ebert {Staatliche Luftfehrtinspektion, Berlin, East Germany), Tech-
nisch-Okonamische Informationsn der zivifen Luftfahrt, vol. 9, no. 6,
1873, p. 322-324, In Garman. '

Specifications for aviation turbine fuels prescribe a very low
sulfur content because of highly unfavorable effects of sulfur
admixtures on tha nickel-containing structural materials employed in

the aircraft prapulsion systems. The available resources of mineral oil -

with the reguired low amounts of sulfur, however, are steadily
decreasing. The aviation fuel needed must, therefore, be obtaihed by

refining mineral oil which ocours naturally with higher sulfur

contents, The refining process destroys unfortunately surface active
substances which enhance the lubricating qualities of the oil,

Approaches for overcaming these problems are considered. G.R.
W . C
ATA-22272 ¥ The Dolphin sirship with undulating propul-

sion systam’- A new form of the evaluation factor {Delphintuftschiff

mit Wallantriei - Neue' Form der Wertigkeitszaht), W. Schmidt
{KdT-Arbeitsausschuss zum Studium der Luftschiffahrt, Dresden,
East Germaiy}. Technisch-6koncvaisha Sukirmationan derivilen
Luftfahrt, vol. 9, no. 6, 1973, p, 351-364. 7 refs. (n German. '

" The airship evaluation factor due to Jaray and reported by
Pleiffer (1935} is considered, The evaluation factor is the ratio ",

The environment and the gas turbine. A. H.'

-
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between propulsion efficiency and air resistance coefficient. In the
case of the Dolphin airship, the evaluation factor in its present form
cannot be used due to the impossibility of a separate determination
of the two parameters invalved in the ratio. A new evaluation factor
is, therefore, derived and used for the evaluation of a number of
airships. G.R.

AT4-22279 # The mation of a conducting piston in a
channel with variable inductance ({Dvizhenie provodiashchego
porshnia v kanale s peremennoi induktivnost'iu). V. V. Poliudov, V.
M. Titov, and G. A. Shvetsov. PMTF - Zhurnal Prikladnoi Mekhaniki
i Tekhnicheskoi Fiziki, Nov.-Dec. 1973, p. 41-46. 7 refs. In Russian.
Consideration of the motion of a conducting piston in a
conduction-type  MHD generator channe! with solid electrodes.
Formuias are obtained for calculating the power characteristics of a
pulsed MHD generator under various operating conditions. It is
shawn that in an MHD generator at values of the magnetic Reynolds
number much greater than 1 the power transferred to an chmic load
can substantially exceed the values obtained by Pain and Smy {1961)
and Conger {1867). The conditions for abtaining a high coefficient
of conversion of piston kinetic energy into efectrical energy at a
maximum value of the ratio of the electrical energy ta the energy of

the initial magnetic field in the generator channel are discussed.
AB.K.

AT4-22365 Design of high-temperature solid-electrolyte
fuel-cell batteries for maximum power output per unit volume. E. F,

Sverdrup, C. I Warde, and R. L. Eback (Westinghouse Research

Laboratories, Pittsburgh, Pa.). Energy Conversion, vol. 13, Dec.
1973, p. 129141, 11 refs. Research supporied by the US.
Department of the Interiar and Westinghouse Electric Corp.

A high-temperature, salid-¢lectrolyte battery design study is
reported for an integrated fuel-celt power systemn that makes possible
power densities exceeding 8 kW per cu ft of power-cell volume. The
cost of the battery raw materials is expected to fie in the range of
$10-20 per kilowatt of generating capacity. An approximate treat-
ment, and atso & distributed-parameter treatment, are presented.

M.V.E.

A74-23051 * Aircraft symmetric flight optimization. M.
Falco {Grumman Aerospace Corp., Research Dept., Bathpage, N.Y.)
and H. J. Kalley (Analytical Mechanics Associates, Inc., Jericho,
N.Y.). In: Control and dynamic systems. New
York, Academic Press, Inc., 1973, p. 88-120. 16 refs. Contracts No.,
AF 20(600}-2671; No. AF 49(638)-1207; No. NASS- 11532,

Review of the development of gradient techniques and their
application to aircraft optimal performance computations in the
vertical plane of flight. Results obtained using the method of
gradients are presented for attityde- and throttle-control programs
which extremize the fuel, range, and time performance indices
subject to various trajectory and control constraints, incfuding
boundediness of engine throttie control, A penalty function treat-
ment of state inequality constraints which generally appear in
aircraft performence problems is outlined. Numerical results for
maximum-range, minimum-fuel, and minimum-time elimb paths for a
hypothetical supersonic turbojet interceptor are prasented and
discussed. In addition, minimum-fuel climb paths subject to various
tevels of ground overpressure intensity constraint are indicated for a
representative supersonic transport. A variant of the Gel'fand-Tsetiin
‘method of ravines’ is reviewed, and two possibilities for further
development of continuous gradient, processes are cited - namely, a
projection version of conjugate; gradients and a curvilinesr search,

AB.K.

A74.23221 # Effect of finite chamical reaction ratas on-heat
transfer to the walls of combustion-driven supersonic MHD generator
channels, J. W, Daily (Stanford University, Stanford, Calif.), J,
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Raeder, and G. Zankl (Max-Planck-institut fiir Flasmaphyéi_k, GmbH,
Garching, West Germany), AIAA Journal, vol. 12, Mar, 1974, p. 403,
404, Contract No, F33815.72-C-1088,

.

A74-23376 Fluid power for aircraft: Modern hydraulic
technology /2nd edition/. S. W. Merrill {Utah State University of
Agriculture and Applied Science, Logan, Utah). Preston, Idaho,
Intermountain Air Prass, 1873, 286 p. 14 refs, $9.00.

This book summarizes in a simple descriptive form the state of
the art in sircraft applications of advanced hydraulic technology. The
principles of hydraulic power generation, accident prevention and
maintenance techniques, housekeeping practices, fluid supply in
hydraulic units, direction and volume control, and hydraulic fluids
are discussed. Hydraulic units, maintenance tools, plumbing cpera-
tions, pressure-limiting, regulating and unloading devices, braking and
landing gear systems, hydraylic system actuation, emergency
prewdraudic systems, hydraulic testing, and support systemns are
described. Attention is given to the troubleshooting of & complete
hydraulic system. A glassary of the terms used is appended. V.2

A74-23364 ¥ Airline airplanes for the eighties - A responise.
J. Steiner (Boeing Commercial Airplane Co., Renton, Wash.}.
Astronautics and Aeronautics, vol. 12, Mar. 1874, p. 42-b1.
Considerations of airline airplane selection for the 1980s are
discussed in response to a recent British appraisal. M is pointed out
that more system efficiency can be gained, and fuel saved, by solving
the scheduled-vs-charter situation than by any other means, including
airplane and engine design. The total commercial passenger-airplane
market is.expacted 10 continue to require large, medium, and smalt
aircraft in both short- and long-range applications. M.V E.

A74-23839 ¢ Lockhead S-3A Viking - With low fue! con-
sumption over a wide power range the TF34-GE2 has high thrust to
weight. Aircraft Enginsering, vol, 46, Feb, 1974, p, 18-21.

A74-23842 ¥ Photo-alectric generators. W. Palz (Centre
National o Etrdes Spatiales, Paris, France). /nduystries Atomigues et
Spatiales, vol. 18, Jan.-Feb. 1974, p. 21-35, .
This is an introductory article covering the field of solar
photoelectric generators. A description is first given of the various
semiconductor materials which can be used in the manufacture of
solar batteries. It is then given some insight into the technology
currently used in the making and the installing of solar batteries. And
finally a summary is given of the principal fields of application of the
photoelectric converters. It is to be borne in mind that space vehicles
are almost exclusively powered by solar photoelectric generators. On
the other hand, earthside uses are in an incipient stage of
develapment. In the context of today"s international energy crisis, it
can be predicted that they will have a brilliant future. (Author}

A74-24054 Cost effiei- - . ";ngtunqnan carbida-carbon fusl
cells {Zur wirtschaftlichn A.m\:srﬂb'ameit von Wolframcarbid/Kohle-
Braonwwolirellen). H, Xirl, H. Bohm, and F. A. Pohl. Wigsen-
schaftliche Berichté AEG-Telsfunken, vol. 46, no. 3-4, 1973, o
108-116. In German? Ressarch supported by the Bundesministerium
fiir Forschung und Technologie. - :

tt is shown that the WC-C fuel cell offers for many applications
an excallent alternative to conventional power sources. For illustra-
tion, thres demonstration examples are presented: {1} electric trucks
for industrial warehouse and plant applications; (2) fork Fift trucks;
and (3) power supply for radio link stations, M.V.E,



~ ATA24313 ¥ Onboard energy sources and propulsion sys

. f“t‘qm:s“iﬁt ‘Balloons (Sources d'énergie de bord et systémes propulsifs
pour Hallons). P Balaskovic |ONERA, Chatillon-sous-Bagneux,
Hauts-de-Seine, France). fAssaciation d’Etude et de Recherche sur
slgs Adronefs Alldgds, Cofloque, Paris, Francs, Nov. 12-14, 1973.)
ONERA, TP no. 1311, 1973, 9 p. 6 refs. In French.

N The significant characteristics and merits of the various energy

‘ ’glourges and propulsion systems are reviewed that present-day

_1échiology makes available for the propulsion of dirigibles or
airships. 1t is shown that the highest cruising velocity achievabie by
modern means for a transatlantic airship of 1,000,000 cu m could
hardly exceed the moterate figure of 215 km per hour. M.V.E.

A74-24897 _ Astafan - A new concept from Turbomeca. N.
Williams. Shell Aviation News, no. 421, 1974, p, 22-27,

Stemming from the basic design concept -of the Turbomeca
Astazou, the Astafan is a constant speed ducted fan engine. It is a
martiage between the low bypass engine and the wrboprop. tn
effect, the propeller was remaoved from an Astazou and & high bypass
fan was fitted. The Astafan 111 has a bypass ratio of 8:1..The
constant engine speed goes a kong way toward preventing surge and
flame extinction, and the airflow behind the fan is assisted by a
double set of stator blades before reaching the miain 8as generator
-intake. Specific fuel consumption is anly 0,365 Ib/Ib/hr, and takeoff
thrust is 1740 Ib, which with water injection increases to 1870 ib.
The Astafan can make use-of its reverse capability as an airbrake.
Handling characteristics and procedures are discussed in detail.

F.R.L.

AT4-24901 Photovoltaic power and its applications in
.space and on earth; International Congress on the Sun in the Service

of Man, Paris, France, July- 2:6, 1973, Proceedings [L'énargie

phetovoitaic et ses applications dans I'espace et sur terre; Cangris

International sur fe Soleil au Sarvice de 'Hamme, Paris, France, July

26, 1973, Compie Rendul. Congress sponsored by UNESCD.

Brétigny-sur-Qrge, Essonne, France, Centre National d'Etudes Spa-
. tiales, 1973. 662 p. In French and English. $26.15.

Becent advances in silicon and Cu2S soler cells are reported in
papers dealing with improved device fabrication processes, factors
participating in degradation mechanisms, design details of spacecraft

t'solar cell arrays, and prospects of econopmically justified terrestrial
applications. Some particular’ topics include details of integrated
solar eell panels, design features of flexible and deployable large
arrays, fabrication methods for thin-film solar cell structures, and the
performance of protective coating materials,

. T.M.

A74-24902 The ESTEC technology programme in solar
anérgy conversion. K, K. Reinhartz (ESAO, European Space Re-
search and Technology Centre, Noardwijk, Netherlandst. In: Photo-
voltaic power and its applications in space and on earth; interna-

_ tional Congress on the Sun.in the Service of Man, Paris, France, July
26, ; 1973, Proceedings. ) Brétigny-sur-Orge,
Essonne, France, Centre National d’‘Etudes Spatiales, 1973, p. 27-34.
14 refs.

Feview of the current status and future prospects of a program
of applied research on photovoltaic solar  energy conversion
sponsored by- the Eurcpean Space Rasearch and Technology Center.
The rizsearch carried out deals with- solar cells {mainly silicon solar
cells and onty to ‘a minor extent the Cu25-CdS-cell), silicon solar cell
modules, inctuding: the use.af welding for the jinterconnection of
solar cells and the development of a process for the deposition of
integrat covers for solar ‘celis- by cathode sputtering of glass, and,
finally, design studies of rigid and flexible deployable solar panels. A
basic program of future aspplied research and technology in the field
of photavoltaic energy conversion is autlined. : ABK.
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. A74-24803

AT4-24906

Solar call development in the, Fedaral Republic
of Germany. H, R. Losch (Geselschaft fir Weltraumforschung mbH,
Porz-Wahn, West Germany). In: Photovoltaic power and its applica-
tions in space and on earth; International Congress on the Sun in the
Service of Man, Paris, France, July 2-6, 1973, Proceedings.

. *Brétigny-sur-Qrge, Essonne, France, Centre National
d'Etudes Spatiales, 1973, p. 35-44, 11 refs.

Development work conducted with gallium arsenide was discon-
tinued because the results made it appear that it would not be
possible to meet the original design goa! of a more economical and
more reliable solar cell of lighter weight on a GaAs basis. Itis pointed
out, however, that GaAs.cells might have possibifities for large power
plants on earth. Work for the development of nuclear reactors was
also terfninated. The two reasons for this decision were the high
development costs and new advances in enhancing the power of
silicon cells. Since 1970 studies have been conducted to improve
jurther solar cells by raising their efficiency, reducing cell thickness,
and improving the radiation stability. Activities in the field of solar
generators are also reported. G.R.

A74-24804 Results and future prospects on photovoltaic
power development in France. W. Palz {Centre National d'Etudes
Spatiales, Paris, France), in: Photovoltaic power and its applications
in space and on earth; international Congress on the Sun in the
Service of Man, Paris, France, July 2-6, 1973, Proceedings.

Brétigny-sur-Orge, Essonne, France, Centre National
d'Etudes Spatiales, 1973, p. 45-52.

A flexible array with silicon celis has been built at SNIAS. (tisa
fold-up array with an end-of-lifa power of 7 kiW. The actuator is a
pantograph. n parallel, MATRA has developed an advanced rigid
array. The comparison of both arrays shows that for typical missions
such a5 telecommunications it would be preferable 1o use rigid arrays
instead of flexible arrays as long as the mission power is to be {ower
than 1 kW. The main results and objectives of the CdS activity are
presented. Tests on ground and in space have shown that the stability
problems have been resolved. An analysis of the economic prohfems
shows that the CdS cell is a promising device for terrestrial
applications. {Author}

AT74-24905 Analysis and improvement of silicon solar cells
{Analyse et ameliorations das cellules solaires au silicium). D.
Amingual, C. Motte, T. Nguyen-Ouy {Société Anonyme des Télécom-
munications, Paris, Francel, S. Mottet, A. Raoizes, R. Schuttler

. {ONERA, Département d'Etudes et de Recherches en Technelogie

Spatiale, Toufouse, France), and W. Palz (Centre Nationa) d'Etudes
Spatiafes, Paris, France}. in: Photovaltaic power and its apphications
in space and on earth; tnternational Cangress on the Sun in the
Sarvice of Man, Paris, France, July 2-8, 1973, Proceedings.

) Brétigny-sur-Orge, Essonne, Francs, Centre National
d'Etudes Spatiales, 1973, p. 61-77. 10 refs. In French.

Both thearetical considerations and recent experimental results
‘have demanstrated possibitities of improving standard solar cell
perfarmance, The analysis of limiting factors has led us to define
three directions of study: the N type layer, the basic material, and
the rear electrade. The ion implanted-N-ayer has allowed a better
spectral response at short wavelengths. Otherwise, a double diffusion
process has solved the problem of contacts on 2 thin N layer. An
increase of both open circuit voltage and filt factor has been obtained
by lowering the basic material resistivity. A gridded rear electrode
results in a lower opersting temperature and an enhancement of the
spectral response at long wavelengths. {Author)

A74-24806 The optimization of silicon photocell operatad
in conjunction with solar radiation concentrators. V. M. Evdokimov
and A. F. Mitovanov, In: Photovoltaic power and its applications in
space and on earth; international Congress on the Sun in the Service
of Man, Paris, France, July 2.6, 1973, Proceedings.
Brétigny-sur-Orge, Essonne, France, Cantre National
d'Ecudes Spatiales, 1973, p. 79-87.
A mathematical method is described for determining the
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dependence of the efficiency of a silicon photocell on the doping
level of the rear fayer. Consideration is given to a cell with uniform
exposure and to a celt ilumingted perpendicularly to the pn
junction. For photocells with uniform exposure, the optimum
doping levef is found to increase as the light intensity increases.
Intensity increase is accompanied by photocel heating with con-
sequent rise of opposite saturation current and decrease of photo-
voltage. Therefore, the creation of a cooling system is seen as a
means of abtaining greater efficiency. For photocells illuminated
perpendicularly to the p-n junction, it is found necessary to reduce
the front layer series resistance to obtain greater efficiency.  P.T.H.

AT4-24908 Technology end performanee characteristics of
intagral diode solar cells. H. Fischer and W. Pschunder {Tetefunken
AG, Heilbronn, West Germany). In: Photovoltaic power and its
applications in space and on earth; International Congress on the Sun
in ihe Service of Man, Paris, France, July 2-6, 1973, Proceedings.

) Brétigny-sur-Orge, Essonne, France, Centre
National d'Etudes Spatiales, 1973, p. 99-110. 6 refs. Research
supported by the Gesellschatft fiir Weltraumfarschung,

This paper summarizes the possible technical approaches for the
realization of integrated diodes. Part of an expeiimental optimization
program is presented which leads to the innovation of a Schottky-
type integral diode. Path resistance of the lateral diode on the rear
side of the solar cell bady is minimized by the introduction of a
multifinger geametry. The influence of photo- and transistor effect
which occur at a diode-salar cell structure was analyzed. Electrical
characteristics of various integral diodes are presented. {Author]

A74-24900 Low-cost siticon solar cells for tervestrial ap-
plications, P. H. Fang {Boston College, Chestnut Hill, Mass.). in:
Photovoltaic power and its applications in space and on earth:
Intarnational Congress on the Sun in the Service of Man, Paris,
France, July 2-6, 1973, Proceedings. Brédtigny-
sur-Orge, Essonne, France, Centre National o Etudes Spatiales, 1973,
2. 111-116. NSF-supported research, -

To realize a larga-scale application of the phatavaltaic genera-
tion of electricity as a terrestrial power source, a thin layet silicon
solar celt structure is proposed, The silicon layer is grown on a
stainless steel substrate with a titanium layer of about 1 micron in
between to provide shmic contact. The availability and the economy
of staintess steel is recognized. The methods to grow the semican-
ductor silicon layer by evaporation, by chemical vapor depasition,
and by sputtering are reported. [Author}

A74-24910 New technology for CdS-Cu2S solsr colls of
high reliability. J. Besson, J. Fremy, T. MNguyen-Duy, G, Pichard
{Société Anonyme des Télécommunications, Paris, France), and W.
Paiz {Centre Naticnal o'Etudes Spatiaies, Paris, France), In: Phato-
voltaic power and its apptications in space and on aarth; Intsr-
nationai Congress on the Sun in the Service of Man, Paris, France,
July 2-6, 1873, Proceedings. . " Brétigny-sur-Orge,
Essanne, France, Centre National d'Etudes Spatiales, 1973, p.
117-131. 7 refs.

Since the '9th Photovaltaic Specialists Conference’, very im-
haortant pragress has been made. The final phenomena of electro-
chemical instabilities have been ruled out, even for cells being
operated in open circuit conditions, The technology has been
qualitied by a combined test program in space and on ground,
Moreover, the technology has been simplified; the coilecting grid is
now laid down by an electroplating process. Owing to these
advancements, it has been considered that the starting of mass
fabrication was justified. At this moment a 70 W geneator for
balloons is being completed. {Authar)

A74-24911 The present potential of CdS solar cells as a
future contender for photovoltaic space and terrestrial powaer

38

"AT4-2402

applications. R. J. Mytton {International Research and Development
Co., Ltd., Newcastle-upon-Tyne, England). {n: Photovostaic power
ang its applications in space and on earth; International Congress on
the Sun in the Service of Man, Paris, France, July 26,1973,
Proceedings. Brétigny-sur-Orge, Essonne, France,
Centre National d'Etudes Spatiales, 1973, p. 133-150. 12 refs.

A lorief assessment is given of the current position regarding the
relative merits of CdS and silicon solar cells for both space and
terrestrial applications, Having drawn attention to the present
absence ¢f any known major stability problem with CdS celfs, twa
other important criteria are adopted for drawing a compatison
between the two ceils. The first of these is the expected cost in
medium scale production of solar modules required for remote ang
portable terrestrial applications. Brief details are given of an
integrated appreach to the CdS medule construction which uses
cureent technology but results in significant cost savings. The other
eriterion is the power-to-weight ratio For space arrays, In both of

"these cases CdS cells are shown to possess significant potential

advantages, {Author)
Possibilities of the thin solar battery applica-
tions for the terrestrial use units. |, V. Karpenka and &. N. Tykvenko
{Ministry of Electrical Engineeringl Industry, Moscow, USSR). In:
Photovoltaic power and its applications in space and on earth:
tnternational Congress on the Sun in the Service of Man, Paris,
France, July 2.6, 1973, Proceedings, | Brétigny-
sur-Orge, Essonne, France, Centre National d'Etudes Spatiales, 1973,

_P. 151-1567,

* Thin film photoconverters an the basis of cadmium sulphide and
telluride are considered. The 'photavoltaic effect is realiged in
Cu28-CdS, Cu2$-CdTe, and Cu2-Te-Cd2Te heterojunctions where
Cu2S or Cu2Te layers are produced by a chemical mode or ty
discrete spraying in vacuum, The base thin film photoelectiric
characteristics are given. Thin film module constructions in glass
sealed tubes and the results of their ests under terrestrial conditions
are considered. [Author)

A74-24914 Partial results concerning CdS solar cells, J.
Bernard, S. Mottet (ONERA, Département d'Etudes et de Re.
cherches en Technologie Spatiale, Toulouse, France), and J. Martin
{Centre National d'Etudes Spatiales, Toulouse, France). In: Phote-
voltaic power and its applications in space and on earth; Inter
rational Congress on the Sun in the Service of Man, Paris, France,
July 28, 1973, Proceedings. Brétigny-sur-Orge,
Essonne, Framce, Centre National o'Etudes Spatiales, 1973, p.
173-182.

For several years the CNES has devefoped thin-film solar cells
using Cd8 as the basic material, This material possesses good
photoelectric qualities and has the advantage of having physical
properties in the form of thin polyerystalline films almost identical
to the material mass. Efficiencies of 7 per cent are reqularly obtained
with solar cells covered with Aclar, and one hss the right to ask if
space or earth uses might be possible. In this paper, we make a
synthesis of the main results we obtalred during the fast years in
order 10 foresee the different Uses of this new type of solar cells,

A {Author)

A74-24916 Terrestrial utilization of CdS-Cu2$ solar pho-
tocéils in the south of France {Utilisation terrestre des phnltopiles
solaires aux Cds-Cu2S dans le sud-est de la France). S. Marginuzzi

“(Aix-Marseille, Wniversité, Marseille, France). In: Photovaoltaic power

and its applications in space and on earth; nternational Condress on
the Sun in the Service of Man, Paris, France, July 2-6, 1973,
Proceedings. Brétigny-sur-Orge, Essonne, France,
Centre National d'Etudes Spatiales, 1973, p. 183-188. & refs. In
French,

The performance of photovoltaic conversion of solar energy by
means of CdS-Cu2S thin fitms photacells is examined, in the French
east south, for the 18BD-1990 peried. It seems that this production
mode of electric energy could be competitive, around 1988, if the



conventional kWh price is three times increased because of the
antipollution stresses and the increase of fuel price. {Author)
. )

A74-24918 ~ On inhomogeneities of thin fitm solar cells. G.
H. Hewig and P. Pfisterer (Stuttgart Universitdt, Stuttgary, West
Germany}. in: Photovoltaic power and its applications in space and
on earth; International Congress on the Sun in the Service of Man,
Paris, France, July 2-6, 1973, Proceedings. e
Brétigny-sur-Orge, Essonne, France, Centre Natiopal d'Etudes Spa-
tiaies, 1973, p. 207-216. 13 refs.

The local distribution of surface potential, photovoltaic effi-
ciency, and’ temperature undes forward and reverse cufrent con-
ditions of Cu(x)5-CdS thin film solar celts have been studied. The
methods employed were a scanning electron beamn, a scanning fight
beam, and a cholesteric liquid crystal. All cetls investigated by the
above methods show inhomogenaities in both local domains and
larger areas. Special forms of degradation were investigated by a

flying-spot tube, and the buildup of local defects can be proved.
{Author)

A74-2492'1 The RAE fightweight sofar array. F. C. Treble
(Royal Aireraft Establishmeny, Space Dept., Farnborough, Hants.,
England). in: Photovoltaic power and its applications in space and on
earth; tnternatianal Congress an the Sun in the Service of Man, Paris,
France, July 2-6, 1973, Proceedings. - Brétigny-
sur-Orge, Essonne, France, Centre Natianal d'Etudes Spatiales, 1973,
p. 239-260.

This paper traces the development af the RAE lightweight
flexiple fold-up solar array, culminating in the recent successful tests
on 2280 W prototype which have qualified the design for s5i% years in
geostationary orbit, The array embodies a number of unigue
features, including 126 micron silicon solar cells with wraparguhd
contacts, 100 micron ceria-stabilized glass coverslips, cementiess
mounting of celis on the flexible substrate, ggd deployment by &
prieumatically actuated telescopic mast, A emall version of the array
is 10 be flown on the Sritish X4 sateflite in 1874, and a 300 W

derivative is planned tar the Geostationary Technology Satellite.
{Authort

AT4-24924 QOptical coatings for semiconductor photo-
voltaic converters and solar energy concentrators. M. M. Koltup
{Ministry of the Electrical Engineering Industry, Moscow, USSR). n:
Photovoltaic power and its applications in space and on earth;
International Congress on the Sun in the Service of Man, Paris,
France, July 2-6, 1973, Proceedings. Brétigny-
sur-Orge, Essonng, France, Centre National d’Etudes Spatiales, 1973,
p. 273-282. 11 refs. .

“The results of investigations performed on the optical coating
properties for solar energy semiconductor photoconverters and
concentrators are given. It is shown that with the aid of optical
coatings the problems of reduction of salar radiation reflection from
the semiconducter surface, improvement of the heat balance,
protection of the conductor photoconverter from space radiation,
and protection of the solar energy concgntrator fratm atmospheric
_effects can be solfved. {Authar)

A74-24928 Current delivered by the solar array of the
D2A-Tournesol sateflite {Courant délivré par le générateur solaire dut
satallite D2A-Tournesol}, M. Audibert {Centre Nationa) d’Eiudes
Spatiales, Paris, France}. In: Photovaltaic power and its applications
in space and on earth; Internationa) Congress on the Sun in the
Service of Man, Paris, France, July Z:6, 1973, Proceedings. (A74-

' Brétigny-sur-Orge, Essonne, France, Centre National
d'Etudes Spatiales, 1973, p, 327.350. & refs. In French. -

The current-valtage characteristics of the silicon solar cell array
of D24 were measured under labioratory conditions of an air mass of
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1, an iflumination of 100 mW/sq e, and a celt temperature of 28C.
1t was calculated that the value of the current obtained {2.38 Al
would have to be multiplied by a factor of 1.18 to obtain the value
of the current that the solar array would have delivered under
standard operating conditions of air mass zero, illumination equal to
one solar constant, and cel} temperature of 28 C. The current was
then measured during the first orbit and was found g be 1.14 times
the labaratory vatue, A different value for the sokar constant would
have obtained the cotrect correction factor. In the firgt ten months
of arbit, the degradation of the array was found to be greater than
predicted, but after the twelfth _manth the predicted and actual
degradation were in ¢lose accord. Bombardment of the cells by low

energy protons is discussed asa principal cause of degradation.
PTH.

AT4-24929 Description and interpretation of the results
ohservad concefning the technological solar ceil satellite. J. Bernard,
5. Mottet (ONERA, Départerent d'Etudes et de Racherches en
Technologie Spatiale, Toulouse, France), and M, Le Metayer (Centre
National d'Etudes Spatiales, Toulouse, Francel. In: Photovoltaic
power and its applications in space and on earth: International
Congress on the Syn in the Service of Man, Paris, France, July 2-B,
1973, Proceadings. - , Brétigny sur-Orge, Essonne,
France, Centre National d’Etudes Spatiales, 1873, p. 351-359. 8 refs,

Within the framework of the Franco-Soviet cooperation agree-
ment, a technological sateltite was launched in April 1972 with the
aim of studying solar cells. Several experiments CONCerning new
technological aspects of solar cells were undertaken 1o examine thin
film CdTe sofar cells, thin film CaS solar cells, and siticon solar cells
|preirradiated and nonirradiated). The effects observed on silicon
solar cells and on other thin-film sofar cells made of CdS angd CdTe
are described. The observed short-cireuit degradations are compared

with those previously obtained under laboratory cohditions,
: {Author)

A74-24933 The sofar generator of the telecommunication
satellite Symphonie. W. Kirchhof (Cenire National «'Etudes Spa
tiales, ‘Brétignv-sur-Orge, Essonne, Francei. in: Phatovoltaic powver
and its applications in space and on earth; International Congress on
the Sun in the Service of Man, Paris, France, July 2.6, 1973,
Proceedings. Brétigny-sur-Orge, Essonne, France,
Centre National d'Etudes Spatiales, 1973, p. 417-431.

During the project detinition phase, three different salar
generator concepts for the three-axis stabifized satetlite Symphoonie
were investigated - one version with three rigid arrays, the other with
two semiarientable arrays, and the third with two orientable arrays.
The major prablems and constraints are examined and discussed.
This study led to the choice of the fixed version with three
nonariented and body-fixed arrays spaced at 120 deg. hts perfor
mance is described. \n this configuration, the solar generator will
supply the power for a tifetime of & years. [Author)

AT4-24936 Photoefectric power engineering. N, 5. Lido-
reaka and A. P. Landsman [Ministry of Electrical Engineering
industry, Moscow, USSR}, In: Photovoltaic power and its applica-
tions in space and on earth; International Congress on the Sun in the
Service of ‘Man, Paris, France, July 2-8, 1973, Proceedings.

Brétigny sur-Orge, Essonne, France, Centre National
d"Etudes Spatiales, 1973, p. 477-490. . .

Advances and improverments in the field of solar-batteries are
considered. The damage in solar batteries caused by corpuscular
radiation can be significantly reduced by increasing the resistance of
the siticon base. Other advances ave connected with the thermal
annealing of radiation damage and the implantation of lithium as 2
doping ingredient. improvements in thermal cycle stability ave
discussed together with high-temperature solar batteries and high-
volta:ge photovoitaic solar convertars. G.A.



A74-24937

ATA-28937 Direct energy conversion by means of solar
calls. M. S. Erlicki, N. Friedman, D. Schieber, and S, Gavril {Negev,
University, Baersheba, lsrael). In: Photavoltaic power and its
applications in space and on earth; International Congress on the Sun
in the Service of Man, Paris, Francs, July 2-B, 1873, Proceedings.
Brétigny-sur-Orge, Essonne, France, Centre
National d'Etudes Spatiales, 1973, p. 491-501,

Results for the first two years of work on direct conversion of
solar into electrical energy, carried out by our research group, are
“presented. The study was -undertaken with a view to examining the
potentialities of solar-cell energy conversion under earth canditions
in general, and in lsrael in particuiar, Automatic measurements and
recordings in stations dispersed throughout the country are processed
by a central system. The design of the stations, and original design
techniques for single-cel! measurement units and multiple arrays are
described. The experimental part of the paper includes a description
of the special processing of the metscrological observations, with a

view to data on the desion of power supplies based on solar cells.
{Author}

A74-24938 Investigation of photovoltaic applications. B.
P. Kelly, J. A. Eckert (ES5() Research and Enginesring Co., Linden,
N.JJ), and E. Berman [Solar Power Corp., Braintree, Mass,; £550
Research and Engineering Cao., Linden, N1}, In: Photaveltdic power
and its applications in space and on earth; International Congress on
the Sun in the Service of Man, Paris, France, July 2.6, 1973,
Proceedings, Brétigny-sur-Orge, Essonne, France,
Centre Nationai d'Etudes Spatiaies, 1973, p. 511-518, .
Photoveltaic energy systems are described which competes
sconomically with ather power sources for terrestrial applications, A
detailed description of @ silicon solar cell module specifically
designed ta meet the cost and environmantal requirements of variaus
applications is described, inciuding a description of the power
conditioning, power storage, and powered equipment and the results
of tests and installations in service during the last two vears.
(Author)

A74-2494¢0 Solar penerators for sounding balloons
(Géndrataurs solaires pour ballon sonde). Y. Salles (Radiotechnique-
Compeleg, Caen, France). 1n: Photovoltaic power and i1s applications
in space and on earth; International Congress on the Sun.in the
Service of Man, Paris, France, July 2-6, 1973, Proceedings.

Brétigny-sur-Orge, Essonne, France, Centre National
d’Etudes Spatiales, 1973, p. 581-586. In French.

Silicon sotar arrays provide an excellent means of stpplyving
on-board energy for electronic devices in sounding balloons which
must remain some time Jn the atmosphere. The environmental
stresses to which the generators are subjected, are examined. Three
types of solar arrays are described together with the technologies
developed for their applications and the results obtained.  {Author}

A74-24941 * Conclusions and recommendations of the
Uniterl Statas Sclay Cnergy Panei. W B, Cherry {NASA, Goddard
Space Flight Center, Greenbelt, Md.} and F. H. Morse {Maryland,
University, College Park, Md.}. In: Photovoltaic power and its
applicatians in space and on eacth; International Conaress o the Sun
in the Service of Man, Paris, France, July 2-6, 1973, Proceedings.

‘Brétigny-sur-Orge, Essonne, France, Centre
National d’Etudes Spatiales, 1973, p. 587-597. 12 refs.

The United States Solar Energy Panel was charged with assessing
the potential of solar energy as a national energy resource. Three
areas evolved where solar energy could supply significant amounts of
the U.5. future energy needs: {1) energy for heating and cooling of
buildings, {2} the production of fuels, and (3) the genmration of
elactrical power, 1t was concluded that with adequate R&D support
aver the next 30 years, solar energy could provide at least 35 percent
of the heating and cooling of future buildings, greater than 30
percent of the methane and hydrogen needed in the U.S. for gaseous
fuels, and greater than 20 percent of the electrical power needs of
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the U.5. All of this could be done with a minimal effect on the
environment and a substantiat savings of norirenewable fuels.

(Authori
A74-24942 Space soler power. P, &, Glaser .[Ar}hur 0.
Little, Inc., Cambridge, Mass.), In: Photgvoltaic power and its

applications in space and on earth; internatianal Congress an the Sun
i the Service of Man Paris, France, July 2-8, 1973,  Proceedings.
Bréngny sur-Orge, Essonne, France Centre

Mational d'Etudss 5 patmus, 1873, p. 689-618. 47 refs. ‘
The resuits of work carried out on a satetlite solar power station
{SSPS} since the concept was presented at the 1968 Solar Energy
Canfaerence are reviewed. The abfective of this ,concept is to supply -
electrical power on the earth to provide an econommally viable ang
environmentally and socially acceptable alternative to other energy '
production methods The princip!e on which the. 8SPS is haséd relie"

praoduce EIEGtrIC'.W This electricity is fed to microwave genefators
arranged to form an antenna which directs a beam to a receiving
antenne on earth, where the microwave energy is efficiently and
safely converted back to electrigity. {Authaor}

A74.24943 Current prospects for solar cells {(Perspectives
actuelles des photopiles solaires). M. Rodot and G. Cohen-Solal
(CNRS, Laboratoite de Physique des Solides, Meudon, Hautsde-
Seine, France). In: Phatovoltalc power and its applications in space
and on earth; International Congress on the Sun in the Service of
Man, Paris, France, July 2-6, 1973, Proceedings. :
Brétigny-sur-Orge, Essonne, France, Centre National
Spatiales, 1973, p. 819-832, 12 refs, In French,

Review of the currant performances and limitations of two
generations of solar ceils which have been successfuily developed.
The technical and economic factors which have contributed to the
succass of both the silicon single-crystal solar cell and the CdS
polycrystalline film solar cell are outlined. It is shown that CdS cells
make it possible to envisage a large range of applications where an
energy cost of the order of 0.01 10 0.1 doHar/watt-hour is admissible.
{t is concluded that cells with variablz forbidden bards, the theory
and initisl prototypes of which have been developed by Marfaing and
Cohen-Solat (1968}, should make possible an improvement in.the
efficiency {up to 25 percent} and cost of photoelectric energy in the
not too distant future, A.B.K.

d'Etudes

A74-22988 ¢ Spateborne sowrces of elsctnc power (Bor-
tovye istochniki elektrichaskogo pitaniia). N. |. Sizov and V. K.
Shablovskii. Moscow, Voenizdat, 1973. 100 p. 20 refs. In Russian,
The state of the art of power generation systems carried by
spacecraft and rocket stages Is revigwed, covering solar cells, fuet
cells: chemical, biochemical, thermoelectric and thermionic cells,
atomic power batteries, and MHD generatars. Vatious electric pawer
converter designs used in spacecraft technology are also eonsiderad.

- Further developments in the field are visualized to meet the growing

chatlenges of spaceflight technology. V.Z

A74-26217 Modelling of combustors - The effects of
ambient conditions upon performance. D. Kretschmer and J. Odgers
{Université Laval, Quebec, Canadz). In: Combustion Institute,
European Sympasium, Sheffield, England, September 16-21, 1973,
Proceedings. Lendon, Academic Press, Ine.
{London}, Ltd, 1873, p. 451.456. Research supported by the
National Research Council of Canada.

The attainability of the very low limits which have been set for
1976/76 autamaobiles and 1979 gas turbines is studied on the basis of
a theoretical model developed to comprise a simple premixed
two-stage comblistor, with a stirred reactor as the first stage and a
dilution zone as the second stage. The performanca of the combus-
tion section is calculated from an equation derived by Kretschmer
and Odgers (1972), with the aid of which the air and fuel loadings



can be related to the equivatence.ratio and combustian efficiency. It
is. shown that attainment .of the low. pollution levels will be
extremelv difficult, Changes in inefficiency due to ambient condi-
%ions ars very significant at these levels, so that corrective techniques
_ will be #ssential. Test rig rapeatability is aiso in doubt, V.P,

s

A74:26221 Oxidation of carbon monoxide in diluted
combustion products at engine idling conditions. F. H. Holderness
.(Nationa{ Gas Turbine Establishment, Farnborough, Hanis,
Englend): {n: Combustion Institute, European Symposium,
Sheffield, England, September 18-21, 1973, Proceedings. (A74-
‘25178 10-33] London, Academlc Press Inc. {Londaon), Ltd. 1873,
p. 499-504.

. The rate of CO burnout under conditions simulating operational
engine idling downstream ‘of tha dilution plane was determined from
a simple study of combustion. tn general, the results indicete that for

‘|dhng conditions, CO is uniikely to be e[lmmated effectively by

oxidation in the fully diluted gas. V.P,

A74.25362 # New frontiers ot civit seronautics (Les
nouvelles frontidres de I'adronautique civile). C. Abraham (Trans-
ports Aériens Réunis, Aéraport de Nice, Nice, France). Association
Adronautique et Astronautique de France snd Union Syndicale des
“Industries Adronsutiques et Spetiafes, Congrés Internationsl Adro-
nautique, 11th, Ecole Nationale Supdriours de Technigues Avancées,
Peris, France, May 21-23, 1973, Paper. 16 p. In French,

The future development of civil aviation is discussad from the
viewpoint of new constraints dictated by considerations of the
quality of life and the economic environment. Factors considersd
include reduction of noise levels, sonic boom hazards, engine exhaust
and toxic emission regulations, the availabitity of aircraft fuels,
transport time intervals, availability of airspace, and airport capacity
and access probiems. The nature of problems posed by each of thase
factors is discussed along with promising solutions. T.M.

A74-25481 ~ Trapping of solar energy at Bamako with the
aid of a silicon salar cell pane! {Sur le captage d'énergte solaire 4
Bamako & I'sids d'un panneau de cellules solaires au silicium). J.
Fléchon (Nancy |, Université, Nancy, France) and L. Keita (Ecole
Normale Supérieure, Bamako, Mali}. Acaddmie des Sciences (Paris),
Comptes Rendus, Série 8 - Scrences Physigies, vol. 2?8 na. 8, Feb.
18, 1974, p. 303-306. In French.

Investigation of the optimal use conditiors for a solar panel of
photovaltaic celis designed 1o make available directly usable electric
energy for the locai needs of Sahara-near Sudanese regions lacking
electric utility supplies, The tests and studies were conducted at the
laboratory of physics of the Bamako Ecale Normale in the Sudan.

M.V.E.

A74-25723
future (Hat die Luftfahrtforschung noch eine Zukunftl. G. Brining
and K. Gersten. DGLR Mr’tter'fungen, wol, 7, Feb, 1974, p. 2.6, In
German.

Sincé aviation technology has attained such a high degree Df
development, the question is raised concerning remaining possibitities
for further growth. Clearly, much effort will be devoted to cost
reduction and- the refinement of present technology. However, many
néw fields of research are just veginning to be opened up. These
‘include contrelled cunfigura'ticn vehicles, the application of com-
puters to engmeermg problams the uss of computers in navigation
svs’tems noise reduction, atomic fuals, and composite materials. 1t is
stressed that cooperation betwaen European nations will be neces-
sary for overcaming cost limitations in European research, P.T.H,

Does research in the fieid of aeronautics have a-

a1

- Electrical Enginesrs, 1973, p. 82.93.

A74-27320

A74-25901 * Nuclear Science Symposium, 20th, and Nu-
clear Power Systems Symposium, 5th, San Francisco, Callf,, Novem-
ber 14-18, 1973, Proceedings. Symposia sponsored by |EEE, NASA,
and AEC. IEEE Transactions on Nuclear Scienca, vol. NS-21, Feb.

1974, 1012 p.

Subjects consndered are in the areas of posntmn sensmva
detectors, semiconductor detector materials, semiconductor detector
technology, biomedical instrumentation, reactor instrumentation,
nuciear instrumentation, and data acquisition and processing. Topics

. refated to photon detection are discussed together with methods for

environmental radiation measurement, aspects of enviropmantal
pamma-ray analysis, and nuclear techniques for elemental analysis.
Attention is also given to operation and design axparlence W|th
systarns at nuclear power plants.

Individual items are announced.in this issue. G.H.

A74-26324
(Sofargensratorsimulation fiir Satallitenprojekta). A. Schreger, AEG-
Telefunken, Technische Mitteilungen, vol 64, no. 1, 1874, p, 10-15.
In German,

The operation of a solar cell power source as used on ertificial

-gatellites is outiined. Knowledge of the following parameters of the

solar ganarator is considered necessary for the design of 8 simulator

‘which will be able to reproduce its voltage-current behavior: the

shart-gircuit current, the discharge voltage, the power output, and
the impedance. Both digital and analog simulations are possible,
though less problems are connectsd with anatog simulation, The
design end operation of an analog simulator are described which can

amploy eithar a single solar celt or a Zener diode as a reference -

alement.  PT.H,

A24-26817
Treble {Royal Aircraft Establishment, Space Dept., Farnborough,
Hants., England). In: Electric propulsion of space vehicles; Proceed-
ings of the Conference, Abingdon, Berks.,
1873, {A74-26801 11-28) Stevenage, Herts., Engtand, Institution of

The design and performance characteristics of modern solar
arrays whose basic element is a slice of single-crystal silicon, typically
measuring 2 by 2 cm and 300 or 128 microns thick, are discussed. In
the n-on-p canfiguration, a shallow junction is farmed by diffusing
‘phasphorus into the boron-doped crystal. Metal contacts are plated
or evaporated on the front and back of the cell, and the active
surface is coated with an Si0 or TiOx antireflective fayer. The cell

_ tesponds to wavelengths between 0.4 and 1.1 micran, peaking at 0.8
10 0.85 micron. The bebavior of efficiency as a function of the-
temperature is examined: Recent developments in large. arrays ‘..

constructed .of folded rigid panels or of rolled or folded flexible

panels are illustrated and discussed. VP

A74-27136 Turbo-actuators turn flow into ~mechanical
output. P, H, Stahthuth (Philco-Ford Corp., Newport Beach, Calif.).
Hydraufics ard Preurnatics, vol. 27, Apr. 1974, p. 89-92,

The design characteristics, principies. of operation, and per-
formance of a nove! high-force turbine-driven actuator are discussed.
Intended for thrust vector control, the actuator converts the power
from hot or coid gas flows or from bleed air into mechanical output,
and provides a rotary or linear output force in response to input
commands. The actuator will operate directly on hot dirty solid-
propellant gases, using the same hot-gas control valves which are
being used for thrust vector control systems on Minuterman and
Poseidon missiles. VP

A74-27320 Nuclear aclectic power. D. J. Rosa (MIT,
Cambridge, Mass) Scisncs, vol. 184, Agr, 18, 1974, p. 351 359 23
refs,

Solar gansrator simulation for atellite projects -

Solar. anergy conversion for spaececraft. F. C. .

England, April 1012,

'



A74-27321

Assessment of the prospects of nuclear electric power produc-
tion in the context of other power sources and of the current energy
demands and resources. The properties, economic costs and demands
of nuclear plants, the U.S. uranium resources, nuclear hazards and
waste disposal, breeder reactors, controlled fusion, and nuclear vs
fossil power are discussed. It is pointed out that there are some
reasons, both technological and social, to expect that the increase af
nuciear power application for electric power generatipn will bg eve.n
greater than had been hitherto anticipated, The impact of th,s
increase on the economy, skilled labor, and capital investments is
visualized. v.Z

A74-27321 Geothermal electricity production. G, R.
Robson (United Nations, New York, N.Y.). Science, vol, 184, Apr.
19, 1974, p. 371-375. 11 refs, ) _

An attempt is made 1o evaluate the economic, ingtitutional andh
tachnotogical factors which will influence the production of geo-

tharmal electricity in the near future. Dry steam end hot water-

geothermal fields which may be available for electric power
generation are assessed. Emphasis is on the U.5, prospects mvthze
field. 2.

AT4.27322 Solar energy by photosynthesis. M. Calvin
{Califarnia, University, Berkeley, Calif.), Science, vol. 184, Apr. 19,
1974, p, 375-381. 32 refs. AEC-sponsored research.

Discussion of the chemical, energetic and economic aspects of
solar-to-glectric energy conversion by photosynthesis. Seversl model
systens of photosynthetic solar energy conversion are described in

" detail, including photochemical hydrogen production, carbohydrate
and palyisoprene production, and oxygen production by photolysis
of binuctear mangangse compound. The photoetectric membrane is
considered as an agent in the primary quantum conversion event in
the green plant. It is anticipated the conversion of carbohydrates
from cane ot beets through zlcobol-to-hydrocarbon fermentation
may become economic due to improved fermentation technology
and increasing costs of hydrocarbon recovery from tossil sources.

V.Z.

A74-27323 Solar energy utilization by physical methods,
M. Wolf (Pennsylvania, University, Philadelphia, Pa.). Scierrce, vol.
184, Apr, 19, 1974, p, 3B2-386. 16 refs, :

Wind power, ocean thermal gradient power, solar heat, and
solar-to-electric power conversion are consideved as means of solar
energy ufilization by physical methods. An evaluation is made of
total solar energy delivery on the projected LLS. energy economy. It
is estimated that the potential sales in photovoltaic arrays alone can
exceed $400 million by 1980 to meet the projected capacity
buildup. V.2

AT74-27466 # A model of convex programming for turbojet
main parameter selection optimization. C. Turcanu (institutul de
Mecanica a Fluidelor si Constructii Aerospatiale, Bucharest,
Rurnania). American Society of Mechanical Engineers, Gas Turbine
Conference and Products Show, Zurich, Switzerland, Mar, 30-Apr. 4,
19724, Paper 74.GT-79. 6 p. Members, $1.00; nonmembers, $3.00,

A mathematical modeting of well-known methods used ta define
turbojet main parameters, aiming at solution optimization, is
described. The parameters considered include; compression ratio,
maximum temperature for turbine, compressor efficiency, turbine
efficiency, and others. A function representing a sum of the ratios
describing specific thrust and SFC deviations against maximum
specific thrust and minimum SFC, respectively, is derived. Main
parameter salection criteria pending on engine operation conditions
and aircraft category are introduced. Mathematical analysis for main
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parameter selection optimization leads to a cornvex programming
model for which both the function and the constraints aré conivex
functions defined by convex fieids. {Author}”

AT4-27611 Complete mechanical energy utilization in”
aeronautical propulsion systems (O iskorishchenju ‘mekhanichke
energije vazdukhoplovnikh pogonskikh grupa). S. Pivko.” Srpsks
Akademija Nawks | Umetnosti, Glas, Odeljenje Tekhnichkikh Nauks,
no. 10, 1973, p, 91-108. In Serbian. s
Energy losses during useful power production in reéiprocating
piston engines and turbojet engines are discussed. Mechanical
friction, propeller blade drag and slipstream turbulence and rotation
are considered as the causes of energy [osses in the former.
Mechanical friction, incomplete kinetic-to-pressure energy con-
version, air compression in the compressor, incomplete fuel burning,
gas flow turbulence, acceleration and drag, combustion product
expansion, and incomplete gas-to-kinetic energy conversion in the

- hozzle are considered as the causes of energy losses in the latter. V.Z.

AT74.27252 # Photoelectric converters based on various Cd5
heterojunctions (Fotoelektrichni preobrazovateli na osnovata na
razlichni kheteroprekhodi k'm kadmiev sulfid). S. K'nev, E. Kon-
stantinova, V. Stoianov, and R, Stefanov, Blgarska Akademiis na
Naukite, Fizicheski Institut s ANEB, lzvestiia, vol. 24, 1873, p.
23.33. 16 refs. In Bulgarian, : .

The properties of solar-to-electric energy converters are
discussed with particular attention to photoelectric converters using
CuS-CdS, CuTe-CdS, BiS-CdS; and CrS-CdS junctions, Techniques
for obtaining such heterojunctions by electrochemical treatment of
respective sulfide materials are described, with details concarning the
formation of players. The parameters arnd performance character-
istics of junctions prepared by these technigues are included,
Photoconverters produced by these technigues perform steadily in
time and have an efficiency of 4 to §%. ) V.Z,

AT4-27772* # Status of wind-energy conversion. R. L,
Thomas and J. M. Savino [NASA, Lewis Research Center, Cleveland,
Qhio).  Mational Science Foundation, RANN  Symposium,
Washington, D.C., Nov. 18-20, 1973, Paper. 8 p.

The utilization of wind energy is technically feasible as
evidenced by the many past demonstrations of wind generatars. The
cost of energy from the wind has been high compared to fossil fuel
systems. A sustained development effort is needed to obtain |
economical systems. - The variability of the wind makes it an
unreliable source on a short-term basis. However, the effects of this
varishility can be reduced by storage systems or connecting wind
generatars to fossil fuel systems, hydroelectric systems, or dispersing
them throughout a large grid network. The NSF and NASA-Lewis
Research Center have sponsored programs for the utilization of wind
energy. F.R.L.

AT4.27775 * ¢ H2-02 combustion powered steam-MHD
central power systams. G. R. Seikel, J, M, Smith, and L. D, Nichols
{MASA, Lewis Research Center, Cleveland, Ohiol. University of
Miami, Hydrogen Economy Miami Energy Conference, Miami Beach,
Fia., Mar. 18-20, 1974, Paper. 13 p. 9 refs.

Estimates are made for both the performance and the power
costs of H2-02 combustion powered steam-MHD central power
systems. Hydrogen gas is assurned to be transmitted by pipe from a
remote coal gasifier into the city and converted to electricity in a
steam MHD plant having an integral gaseous oxygen plant. These
steam MHD systems appear to offer an attractive alternative to both
incity clean fueied conventional steam power plants and to remote
coal fired power plants with underground electric transmission into
the city. {Author)



A'iﬂ 27833 ¢ Solar vi. nuclear power - 15 there a choice, B.
Haab and J. J. Karlin {Fairchild Space and Electronics Co.,
Germantnwn Md.l. American Instituite of Aeronautics and Astro-
nautics, Communications Satellite Systems Conference, 5th, Los
Angelas, Calif., Apr. 22.24, 1974, Paper 74-489. 14 p. 12 refs.
Members, $1.50; nonmembers, $2.00. Contract No. AT(48-15)-3063.

_ .The ‘anticipated development of advanced high-performance
radigisotope power systems has motivated a new evaluation of their
possible utility in earth-arbit missions. These have been compared, in
c‘le',tailed spacecraft design studies, with current and improved
oriented-solar-array/battery  systems in commercial synchronous-
orbit application. It is concluded that the nuclear systems would be
economically supetior to current solar systems, including violet cells,
and potentially competitive with systems employing nickel-hydrogen
batteries, This resufts in part from significant reductions in house
keeping power, and in the weights of other subsysterns, which can be
achieved with nuclear power. ~ {Author)

AT4-27842 4 -Reduction: of TACV power requiremants by
multiple-stage air cushions. W. R. Eberle {Purdue University, Lafay-
ette, Ind.}. Journal of Aircraft, vol. 11, Mar. 1974, p. 154169, 5
refs. NSF Grant No. GK-2773.

One of the problems asspciated with tracked aly cushion vehicles
(TACVs) is their high power requirement, It is shown that the power
required for levitation for such vehicles can be significantly reduced
by the use of multiple-stage air cushions. A mathematical mode! for
these air cushions is developed, and the air cushion pressures
obtained fram the madel are compared with experimental pressures.
It is shown that one of the most signifitant features of multiple.stage

air cushions is their inherent rol| stability as opposed to an inherent .

instability for conventional air cushion designs. This inherent roll
stability allows a significent reduction in the power required for
“levitation for tracked air cushion vehicles. (Authar}

AT4-28311 Engine sensory. requirements for- energy
management. |. A. Carnegis {USAF, Flight Dynamics Laboratory,
Wright-Pattersan AFB, Ohio). In: Instrumentation for airbreathing
propulsion; Proceedings of the Symposium, Montersy, Calif,
September 19:21, 1972 " Cambridge, Mass,, MIT
Prass, 1974, p. 419.436.

Advanced high-performance military fighter and bomber sys-
tems must.use an advanced technigue of energy management. Energy
maragement in terms of optimum throttie and flight path will yield
significant improvements in fuel, time, and distance over conven-
tionally operated sircraft, Nominal flight path performance for
cartain missian segments Is compared to fixed throttle optimum
flight path performance and to variable throttle optimum flight path

performance. Mission throttle control parameters are identified that
can be measured in the engine and on the airframe during flight, -

These parameters are used to serve as indicators of the optimum
throttie position.” This avoids the necessity of carrying extensive
throttle position data on board the eircraft. Sensors and trensducers
that may be used in the flight contrnl!englne thrattle control system
are dlscusted {Author}
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STAR ENTRIES

. N74-16734%§ Kanner tieo) Associates, Redwood City. Calif. ‘

WIND ENERGY: ITS VALUE AND THE CHOICE OF SITE
FOR EXPLOITATION

P. Aillerst Washington NASA Jan. 1974 20 p Transl. into
ENGLISH from Rev, Gen. Elec. (Paris), v. 55, Mar. 1946
p 103-108

{Contract MASw-2481} . )
{NASA-TT-F-15311} Avail: NTIS HC $3.00 CSCL 10A .

The problem of wind powser utilization is discussed, including
determination of wind power par square meter obtained yearly
from surfaces subjected to wind action, and systematic prospacting
for favorable sites using a simple anemometric device which
calculates wind speed with the aid of & special electric meter.
‘A dascription is given of a program for site selection which will
make it possible 10 determine the enargy which can be produced
by the wind engines used. Author

N74-15739*§ Scientific Translation Service. Santa Barbara,
Calif.
HIGH POWERED ELECTRICAL POWER GENERATION BY
WIND MOTORS
M. Kioss Washington NASA Feb. 1974 11 p raf Transl.
into ENGLISH from Elektrotech. Z. (West Berlin}, v. 72, no. 7,
t Apr. 1951 p 201-202
(Contract NASw-2483)
{NASA-TT-F-15303) Avail! NTIS HC 83.00 CSCL 10A

The development of a wind whee! for electric power generation
is discussed. The interaction between the wind wheel and the
generator is accomplished with @ power control device to prevent
‘overloading the generator when the wind velocity increases. The
self-controlled running wheel of the wind motor adjusts the blade
angle of attack to compensate for the wind velocity. The generator
must be dimensioned for the greatest wind intensity in order to
accept the entire wind wheel powar. The wind genersticn
‘installation detivers all of the produced enargy to the network
so that other generating stations operating, in parallel and the
storage units must adjust the power level to the consumars.

Author

N74-15740%§ Techtran Corp.. Glen Bumnie, Md.
NEUWERK WINDMILL POWER GENERATION PLANT
W. Mackenthun Washington NASA Jan. 1974 12 p refs
Transl. into ENGUSH from Etektriziteetswirtschaft (Frankfurt am
Main), no. 11, Noy, 1951 p 322-325
{Contract NASw-2485} . :
(NASA.TT-F-15306) Avail: NTIS HC $3.00 CSCL 10A

The installation and characteristics of a windmill power
generation plant are discussed. The meteorclogical parameters
of the German North Sea Coast which influenced the location
of the windmill power generating system are analyzed. The
regulating devices for compensating for changes in wind velocity
are described. Results of the powsr genssetion operation for the
year 1950 are tabulated. Author

N74-16741%§
Calif. .
ECONOMY AND PRACTICAL APPLICATIONS OF LARGE
‘WIND-DRIVEN POWER PLANTS, PART 1

H. Witte Washington MNASA Feb. 1974 14 p refs - Transl
into ENGLISH from Elektratech. Z. {Berlin}, v. 59, no. 51, 22 Dec.

Scientific Translation Service, Santa Barbara,
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N74-15746

1938 p 1373-1376
{Contract NASw-2483)
{NMASA-TT-F-15308} Avail: NTIS HC $3.00 CSCL 10A

The question of the economy of large scale wind electrical
generating stations is investigated based on present findings. By
exploiting wind energy for producing. electrical power, large
amounts of coal could be made available for other uses. and
would also ease our foreign cumency situation. The practical
aspecty of large scale wind electrical powes generating plants
are discussed. Tha construction of a ring generator is described.

Author

N74-15742%¢ Kanner (Leo) Associates, Redwood City, Calif.
WIND-POWERED MACHINES
Ya. |. Shefter Washington NASA Jan. 1974 279 p  refs
Transl. into ENGLISH of the book “Vetrpenergeticheskiye
Agregaty” Moscow. Mashinostroyenive Press, 1972 288 p :
(Contract NASw-2481)
{NASA-TT-F-15149) Avail: NTIS HC $16.00 CSCL 10A

The basic problems connected with the selection of layouts
and calculation of parameters of wind machines, their energy-
producing characteristics and technical and sconomic indices are
presented. Methods of optimal matching of wind engines with
working machines, calculators for strength, and construction and
automation of wind machines are analyzed in detail. A description
is given of the setup of domestic and foreign wind installations
for various purposes. Basic characteristics of wind as a source
of energy, brief information from asrodynamics. the theory, of
the wind engina and calculation of its agrodynamic characteristics
are presented. In conclusion, recommendations are presented
for use of wind machines according to zone. Tha book is intended
for enginesrs, designers and workers of scientific and research
institutes connected with creation and utilization of wind
machines and for engineers and mechanics in agriculture.

Author

N74-15743%§ Kanner {Leo} Associates, Redwood City. Calif.

WIND POWER PLANTS IN AUSSIA

Th. Sauer Washington NASA Feb. 1974 7 p refs Transl

into ENGLISH from VDI (Ver. Deut. Ing.} Z. {West Germany),

v. B1, no. 32, 7 Aug. 1937 p 947-348

{Contract NASw-24B81)

(NASA-TT-F-15331) Awvail: NTIS HC $3.00 CSCL 10B
Saveral measures reistive to wind power plants have baen

taken ‘by the Soviet government, and are outlined. The large

Balaklava wind power plant is described briefly. The wind power

experimental facility in Moscow is illustrated in a diagram and

its operation discussed in some detail. Author

N74-15745%§ Kanner {Lso} Associates, Redwood City, Calif.
OBSERVATIONS ON MODERN WIND-ELECTRIC POWER
PLANTS ) : -
G. Serragli - Washington NASA Feb, 1974 22 p refs Transl
into ENGLISH from Elettrotecnica |ltaly), v. 34, 10-25 Dec. 1947
p 494-498
[Contract NASw-2481} ’ :
(NASA-TT-F-158357) Avail: NTIS HC $3.25 CSCL 10B
Development of the aeronautical type windmill design and
the installation of wind-powered electricity plants is held feasible
for Italy undergoing post-war reconstruction. It is shown to be
‘possible to build from 200 10 300 small capacity. powsr plants
for a total output of 10,000 to 15000 kW in areas of ltaly
which have the minimum necessary wind speed of 6.5 m/sec.
Among the designs required for such wind electricity plants are
windmill blades with variable pitch, automatic pitch control system
which does not use the costly servomator, and reversible wheals.
These featuses enable a windmill of limited orientability to function
with high efficiency. The effect of wind rose patterns, the surface
araa of the blade, and some possibie iocal uses of the electricity
produced by such plants are also discussed. Author

N74.15746%§ Scientific Translation Service, Santa Barbara,
Calif.

IMPORTANCE AND PROGRESS OF WIND POWER
UTILIZATION IN DENMARK

1
e

\ preceding



N74-16747

Dimitry Stein Washington NASA  Feb. 1874 11 p refs

Transl, inta ENGLISH from Elektrizitaetswirtschaft (Frankfurt am

Main}. v. 41, no. 17, & Sep. 1942 p 390-382

(Contract NASw-2483)

{NASA-TT-F-15363} Avail: NTIS HC $3.00 CSCL 10B
Experience derived in opesating wind power systems in

Denmark is described, A study is made of the efficiency of the

Danish powar plants. . Author

N78-15747%%  Scientific Transtation Service, Santa Barbara,

Calif.

CHARACTERISTIC LINES (YEARLY PERMANENT LEVEL

LINES) AND CHARACTERISTIC WIND VARIABLES FOR

WIND ENERGY PRODUCTION

H. Pigge Washington MNASA Feb. 1974 256 p refs Transl

into ENGLISH from Elektrizitagtswirtschaft (Frankfurt am Mainl,

v. 54, no. 20, Oct. 1955 p 704-70%

{Contract NASw-2483)

{NASA-TT-F-15354) Avail: NTIS HC $3.25 CSCL t0B
Qptimum  desian methods for wind driven elactrical gen-

erating plants are presented, based on yearly permanent wind

level lines for selectad eraction sites. Wind conditions at any

site are divided into five classes, of which only a few can be

explpited by a2 given system. General purpose design cuives #re

given. Author

N74-1574B%¥ Linguistic Systems. Inc.. Cambridge, Mass.
METHOD OF CALCULATION OF ANNUAL OVERALL
EFFICIENCY OF MODERN WIND-POWER PLANTS
F. D. Pigeaud Washington NASA Feb. 1874 13 p refs
Transh. into ENGLISH from Ingenieur {The Hague), v. 63, no. 47,
23 Nov. 1971 p-WI137-W140
{Contract NASw-2482}
(NASA-TT-F-156310] Avail: NTIS HC $3.00 CSCL 10B

A method of calculating the annual overall efficiency of modern
wind power plants equipped with asynchronous generators is
reported that takes into account the amnual velocity duration
curve at Den Helder, Holland. A comparison is made between
variable pitch windmotor and fixed blade windmotor equipped
with movable flaps. A careful calculation is recommended in
viaw of rather smell differences in efficiency for both systems.

Author

N74-16749%) Kanner {Leo} Associates, Redwood City, Cahf.
PROBLEMS IN THE ELECTRICAL EQUIPMENT OF WIND
POWEHR FLANTS
M. Kloss Washington NASA Feb. 1974 42 p refs Transl.
into  ENGLISH from Technik {Berinl. v. 2. Nov. 1947
p 471-479 '
{Contract NASw-2481|
(NASA-TT-F-15312) Avail: NTIS HC $4.25 CSCL 10B
Problems encoumered in electric installations of wind power
plants are discussed. Difficulties involved necassitate close
cooperation of aerodynamic and electrical engineer in imple-
menting wind power plants for d-¢ and a-c currents. Examples
of actual installations in Germany are presented: a present task
is erection of small wind power plants for farms. Author

N74-18750%4
Calif.
THE LARGE SCALE WIND DRIVEN ELECTRICAL GENERAT-
ING STATION
H. Mayer Washington NASA Feb. 1974 10 p refs Transt
into ENGULISH from Technik (Berlin). v. 2, no. 12, De¢. 1947
p 527-528
{Contract NASw-2483)
{NASA-TT-F-15313) Avail. NTIS HC $3.00 CSCL 10B

Large wind power plants and their use to alleviste coat
shortage in Germany are discussed. It is stipulated that there is
no economic necessity for development of large scale wind power
plants before possible improvements in steam power plants, such
as combined heating and power plants, high pressure plants,
stc. have been exhausted. A table gives comparisan of costs
and efficiency of wind and steam power plants. Authar

Scientific Transtation Service, Santa Barbara.
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N74-16751*%§  Scientific Translation Service, Santa Rarbara,
Calif.
UTILIZATION OF WIND POWER WITH WARD-LECNARD
TYPE CIRCUIT IN {INVERTED GPERATION
A, Carrer Washington - NASA Feb. 1974 13 p Transl. into
ENGLISH from Elsttrotecnica (italy). v. 36, 10-25 Aug. 1949
p 383-385 .
{Contract NASw-2483)
(NASA-TT-F-15352} Avail: NTIS HC $3.00 CSCL 108

An electric circuit is describad comprising two direct current
machines and one three-phase synchronous or an asynchronous
induction maching suitaple for transforming and feeding the enargy
from the wind into a three-phase conventional electric powef
netwark. Author

N74-16752%f Kanner {Leo) Associstes, Redwood City. Calit
UTILIZATION QF WIND POWER IN AGRICULTURE N THE
USSA
D Stein Washington NASA Feb. 1974 13 p refs Trangl
inte ENGLISH from Elekirizitoetswinischatt {(West Germany). v. 40,
no. 4, 5 Feb. 1941 p K4-56
(Contract NASw-2481)
(NASA-TT-F-15345) Awvail: NTIS HC $3.00 CSCL 108

Wind motors ara baing used in Russian agriculture for milling
and pumping water. Plans call for rapid expansion of the utilization
of such power plants. The extent of present wtilization, problems,
and forecasts are outlined. ’ Author

N74-15753%¢ Kanner (Leo) Associates, Redwocd City. Calif
PROGRESS IN THE UTILIZATION OF WIND POWER
G. W. Meyar Washington NASA  Feb. 1974 14 p  refs
Transl. into ENGLISH from Elektrizitastsverwertung (Switzerland!,
v. 16, no. 6/7, Sep.-Oct. 1941/42 p 109-133
{Contract NASw-2481)
{NASA-TT-F-15346) Avail: NTES HC $3.00 CSCL 10B

Wind power continues to be of interest as a source of energy
for isolated locations. In order to distribute the capital cests
over many service hours, the wind motors should ba able to
exploit low wind speeds, Low speed wind motors can be used
only for driving slow machinery. High spesd wind motors to
drive small dynamos are now available which ara self starting
at low wind speeds. Large scale wind power stations have not
yet passed the experimental stage. Author
N74-16764%4 Scientific Transiation Service. Santa Berbara,
Calif
IMPORTANCE AND PROGRESS OF WIND POWER
UTILIZATION IN DENMARK
Dimitry Stein  Washington NASA Feb 1974 13 p Trans!
into ENGLISH from Elektrizitastswirtschaft (Frankfurt am Main!
v. 41, no. 16. 20 Aug. 1942 p 370-374
{Contract NASw-2483) .
[(NASA-TT-F-15349) Avail: NTIS HC $3.00 CSCL 10B

The designs of various wind power planis in Denmark are
discussed. Price lists for the plants are given along with prices
for direct current genergtors for wind power plants Author

N74-15755%# Kanner (Leo) Associates. Redwood City Calif
MEDIUM CAPACITY AIR MOTOR PILOT PLANT WITH
HYDRAULIC ENERGY ACCUMULATION BY PUMPING
Aenzo Vezzani Washington WNASA Feb 1974 72 p  refs
Transl. into ENGLISH From Elettrotecnica (ltaly). v. 37. 15-25 Sep
1950 p 383-418 :
{Contract NASw-2481)
(NASA-TT-F-152893) Avail: NTIS HC $5.75 CSCL 108

An air motor power plant is 10 be erected on the island of
Giglia, Italy. Slow speed orientable windmill designs are replaced
by hgh speed air motors. protected and fixed in space. The
entire air motor is placed in a tubular system similar to a Ventun
tube. The operation of the enclosed air motor may be regarded
as similar to that of a Kaplan turbine. Author

N74-18766%F Techtran Corp.. Glen Burnie. Md.
UTILIZATION OF WIND POWER

J. W, VanHeys Washington NASA Feb. 1874 1%\ p refs
Trens!. into ENGLISH from Etektrotech. Z. (Berlin), v. 64, no. 34



22 Aug. 1940 p 787-790
(Cantract NASw-2485)
- [NASA-TT-F- 16300) Awail. NTIS HC $3.00 CSCL 108

The possible power of wind in a wind turbine-is determined.
‘Fram”available wind measureménts the wind fraquency fine is
platted 1o provide the basis for the design of a wind turbine.
Favorable results are not obtained if work is continued on the
prswous principle of mill construction. There are only two ways
of achieving adequate power. enlarging the circumference
‘described by the vane and utilizing higher wind velocities. The
latter are present at an altitude of about 200 meters above the
ground. Satisfactory performance is attained with a vane length
of 60 meters. Thus it is recommended that tests running. at
" least ‘one year be instituted with these dimensions. Author

N74-16757%} Sclentlflc Translation Service, Santa Barbara,
Calif”
THE DIRECT DRIVING OF SYNCHRONOUS GENERATORS
BY LARGE SCALE WIND ELECTRICAL POWER GENERAT-
‘ING PLANTS IN PARALLEL OPERATION- W‘ITH A SYN-
CHRONIZING NETWORK, PART 1 ’
Max Kloss Washington NASA Feb. 1974 27 p ref Transi
into ENGLISH from Etektratech. Z. {West Garmany}, v. 63, 13 Aug.
1842 p 362-367
(Contract NASw-2483)
(NASA-TT-F-15301) Avail: NTIS HC $3.50 CSCL 108

The damped eigen oscillation of a synchronous generator
connacted with a fixed network is investigated. It is assumed
that the generaior is driven by a wind propefler wheel. The
influance of the varsiation of the characteristic of the propeller
wheel- on the variation of the transient oscillatory behavior is
investigated. First the wind velocity increase occurs suddenly
and then in a continbous fashion. The power control measures
including propeller pitch displacament are invaestigated for
prevanting overoads on the generator. The danger of resonance
is pointed out. This depends on the number of propellers. The
question .is discussed of whether it is better to use an asyn-
chronous generator instead of a synchronous genarator.  Author

.N74-15758%§ Kanner {Lea} Associates, Redwood City. Calif.
THE IMPORTANCE OF AND PROGRESS IN THE UTILIZA-
TION OF WIND POWER IN DENMARK .

Dimitry Stein  Washington NASA  Feb, 1974 17 p refs
Transl. into ENGLISH from Elektrizitastswirtschaft {Germany),
v. 41, no. 15,5 Aug. 1842 p 346-349 )

* {Contract NASw-2481} .

INASA-TT-F-15333) Avail: NTIS HC $3.00 CSCL 108

Denmark was one of the first courtries to turn its attention

to generating electric ‘energy from wind power, because it” has
to import all oil and coal it uses, and it has virtually no hydroelactric
power. A large number of wind power stations were built in
the early years of World War | when fuel was scarce. The total
production of wind power was estimated at approximately 18
milion kWh in 1941, The installation of wind power stations
was generally considered to be a lemporary measure. Author

N74-16759%} Kanner {Lea} Assoctates, Redwood City, Calif.
APPLICATION OF WIND POWER TO RATIONAL GENERA-
TION OF ELECTRICITY

J. Juuis Washingtonn NASA Feb. 1974 28 p refs Transl
into ENGLISH from Elekuroteknikeren (Denmark}). v. 43. 7 Aug.
1947 p 137-148

{Contract NASw-2481)

(NASA-TT-F-15334) Avail: NTIS HC $3.5C CSCL 108 -

The history and development of windmills in Denmark and
alsewhere is sketched. The costs and problems of generating
electricity by steam. water and wind pawer are compared. Pointing

" aut that the’ wind is Denmark's only major natural source of
power and dividing the application of wind power into an aconomic
and & technological part, it is discussed how the Danish wind
could be harnessed to supply power not only in the requisite
amounts and at the Jowest cost; but afso under ail circumstances,
£ as ] maks Denmark self-sufficient in the matter of energy.

Author
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- {the corresponding curves are given).-

N74-16764

N74-16760%§ Kannaer (Leo) Associates, Redwood City, Calif.

- INVESTIGATION OF THE POSSIBILITIES OF USING WIND

POWER
C. Kromann and . Juul Washington NASA Feb. 1974 11.p
Transl. into ENGLISH from Elekiroteknikeren (Denmark) v. 45
7 Dec. 1949 p 711-714
{Contract NASw-2481)
{NASA-TT-F-15336} Avail: NTIS HC $3.00 CSCL 108
Kromann's critique of several of Juul's articles in Efektrotekni-
kersn and of Jull's riposte is reported. For example, Kromann
argues that it should not be expected that wind tunnel experiments,
necessary as these are for finding the best vane design, will
yield the same results as real conditions: Juul counters that the
same efficiancy can be obtained in the open air as in a wind
tunnel and that, in any case, this point will be investigated in
greater detail in the near future. Kromann has misgivings about
building windmills on the west coast of Jylldnd because he fears
that the force of the wind thare is too variable; Juul' counters
that wind force measurements show that this fear is unfounded
Authar

N74-16761*# Kanner (Leol Associates, Redwood City, Calif.
AIR POWER PLANTS IN RUSSIA AND THE UNITED STATES
(FROM DIMITRY STEIN. ELEKTRIZITAETSWIRTSCH,,
VOLUME 40. NO. 16, 1941)
Washington NASA Feb. 1974 5 p . Transh into ENGLISH
from Bull. Assoc. Suiss Electriciens (Zurich), v.33, no. 1, 1842
p 17-18
(Comract NASw-2481) i
{NASA-TT-F-15338) Avail: NTIS HC $3.00 CSCL 104
Various types of wind power plants in the USSR and in the
USA are discussed. The VIME D-12 in Crimea, a large power
plant, is describad. Uses mentioned for the USA are running
farm machinery, protecting pipes from corrosion due to leakage
currents, and supplying powar to amplitiers for telephone wires.
Author

N74-15162*# Scientific Transiation Service, Santa Barbara,
Calif.

PARALLEL OPERATION OF A SYNCHRONOUS GENERA-
TOR AND AN INFINITELY HIGH-POWERED NETWORK
WHEN DRIVEN BY A HONNEF-GROSS WIND TURBINE
Ludwig Linner Washington NASA Feb. 1874 14 p refs
Transl. into ENGLISH from Elektrotech. Z. (West Berlnm) v. 69,

no. 8, Sep. 1948. p 793-296
[Contract NASw-2483)
{NASA-TT-F- 15302} Avail: NTIS HC $3.00 CSCL 10B

An' infinite high powered network is described as a network
whose voltage is independent of the load states of the connected
machines, and whoss voltage amplitude and angular velocity is
always the same. The three-phase generator operating in
conjunction with this network must operate ‘at a copstant ratation
rate. as must the wind whee! according to the number of its
poles and the frequency of the retwork. The variation in the
power output of a wind wheel is discussed for constant rotation
rata as a function of wind wvelogity in arder to evaluate the
operational characteristics of a synchronous machine.”  Author

N74-15763"§
Calif.
ANTENNA TOWERS AS WIND TOWER GENERATION
PLANTS

H. Pigge Washington NASA Feb. 1974 10 p refs Transl

Scientific Translation Service, Santa Barbara,

. into ENGLISH from Elektrotech. 2. (West Berin}, v. 73, no. 4,

16 Feb. 1952 p 95-86

{Contract NASw-2483}

{NASA-TT-F-16304) Awvail: NTIS HC $3.00 CSCL 108 :

A vanety of wind power generating plants are considered

to be installed on FM antenna masts. These include: Savonius
rotor, -horizontal axis wind wheaels, multi-rotor configurations.,
Power levels very between 10-20 kW for 100 meter mast
heights, " Author

N74-15764*# Kanner {Leo} Assaciates, Redwood City, Calif.
WIND ENERGY
G. Lacroix Washington NASA Feb. 1974 28 p refs Transl.



N74-16765

into ENGLISH from Tech, Mod. {Paris). v. 41, nos. 5 and 6, 1 and
15 Mar. 1949 p 77-83
{Contract NASw-2481)
{NASA-TT-F-15342) Avail: NHIS HC $3.50 CSCL 108

The technical and economic problems involved in the use
of-wind engines as a source of power are discussed, with detailed
descriptions of the operative principles behind several basic

1ypes. Author

N74-15766%§ Kanner (Leo] Associates, Redwood City, Calif.
USING LARGE WIND POWER PLANTS TO DIRECTLY DRIVE
SYNCHRONOUS GENERATORS IN PARALLEL OPERATION
WITH A GOVERNING NETWORK

Max Kioss Washington NASA Feb. 1974 19 p Transl into
ENGLISH from: Elektrotechn, Z. (West Germany), v. 63, 27 Aug.
1942 p 388-392

{Contract NASw-2481}

{NASA-TT-F-15343) Avail: NTIS HC $3.00 CSCL 10B

Various aspects of wind powered synchronaus generators |

are described. The influence of the fan whasl charactsristic on
damping of transients is slight. Altering vane position is the
only feasible methaod for regulating power in arder to avoid
overipading the generator, In designing the fan wheel, and
choosing the number of vanes. the operating behavior of tha
genserator and the dangsr of resonance must be considerad ahaad
of efficiency. Practical operating characteristics of the fan wheel
must ba known to the electrical enginesr if he iz to calculate
-the tourse of svents during a transient, Author

M74-16788%) Kanner (Leo) Associates, Redwood Gity, Calif.

PROSPECTS FOR THE UTILIZATION OF WIND ENERGY

IN CZECHOSLOVAKIA :
F. Sembere Washinpton NASA Feb. 1974 25 p Transl
into ENGLISH from Elgktrotechnicky Obzor (Czechaslovakia),
v. 38, Sep. 1948 p 477-484
(Coantract NASw-2481)
{NASA-TT-F-15308) Avall: NTIS HC 53 25 CSCL 10B
Tachnical and acenomical conditions for the utilization of
airstreams in Czechoslovekia are considered. The probable mean
wind walocities in various districts of the country, their number
and the probable daily and yearly charis at various altitudes,
the most windy districts, the possibilities and extent of utilizing
the airstreams by powar stations equipped with prima movers
with a8 50 m propeller digmeter and a 30-35 m.high tower are
invastigated and presented on the basis of many years of
obeervation. It is determined that the power stations in

K74-16767*§# Kanner (Lso} Associetes, Redwood City, Calif.
NEW WIND POWER STATION
E. Roggs end 0. Stain Washington MNASA Feb, 1974 21 p
refs  Transl. into ENGLISH from Elektrizitastswirtschaft (Waest
Germany), v. 42, no. 14, 5 Nov. 1943 p 358-383
|Contract NASw-2481)
{NASA-TT-F-156332) Avail: NTIS HC $3.25 CSCL 108

A wind power plant_is described which was used during
tha fuel shortage that occurrad in World War 2. Unlike ordinary,
wind power plants which produced usable power only at wind
velacities above 4 or 5 m/s, this power plant was designed 1o
oparate over a wide ranga, chemging s batteiy at low wind
speads, delivaring usable power from generator and discharging
battary at intermediate speeds, and delivering power and charging
its batteries at high wind speeds. The result was exploitation of
the wind for a larger number of hours per year and tower costs
par kWh af output. Author

N74-16768"§ Kanner (Leo} Associates, Redwood City, Calif.
WIND-POWER BUPPLY FOR THE DECIMETER RANGE
DIRECTIONAL RADIO SITE AT SCHOEMEBERG (EIFEL)
AND THE EXPERIENCE GAINED :
G. Rogseler Washington NASA Feb. 1974 29 p refs Transl
into ENGLISH from Nachrichtentech. Z. (West Germanyl, v. 12,
Jul. 1968 p 352-360
[Contract NASwW-24B1)
(NASA-TT-F-16337) Avail: NTIS HC $3.50 CSCL 10B

The Schoeneberg directional radio station is located far from
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. public power lines on a hilltop where the average wind velocity

is 5.6 m/sec. Ths station, as first designed, required 26 kWh/day
of dc power. 1t uses two Aligaier wind power systermns, Dr. Hutter
type WE/G B, with a nominal output of & kW at 9 m/sec and
1 kW at 4.2 m/sec wind velocity mounted on two 10-m high
tubular poles. The dc generators are differentially compaunded,
shunt-wound. Lead storage batteries of 110 celis and 2168 Ah

gt usaed to stabilize the output and store the energy. A diesel

generator gystem is available as an emergency system. Tests
show that more than 90% of the power required for the initial
unmodified communications system could probably have been
supplied by the wind power system. The results wers completaly
positive. Wind power stations are economically advantageous
where it is very expensive 10 conneact to the public power system,
where adeguate wind is available and especmtlv when only a
modarate amount of power is required. Author

N74-16769%¢ Scientific Transiation Service, Santa Barbara,
Calif, '
THE UTILIZATION OF THE WIND ENERGY
Ranzo Vezzgni Wasghington NASA Feb, 1974- 11 p Transl
inte ENGLISH from Elettrotecnica (Milan), v. 34, MNov, 1847
p 463-4684
{Contract NASw-2483)
{NASA-TT-F-15344} Avail: NTIS HC 5300 CSCL 108

Wind energy exploitation by very large wind power generat-
ing stetions is discussed. This aystem ia compated to other types
of power generation. Authar

&7:-18770‘# Scientific Translation Servica, Sarta Barbara,
lif.
SMALL WIND-ELECTRICAL INSTALLATIONS FOR EX-.
PORT -
G. R. Seidel Washington NASA Feb. 1874 11 p refs
Trensl. into ENGLISH from Elektrotechn. Z. (West Germanl, v. 70,
no. B, May 1948 p 168-180
{Contract NASw-2483) -
{NASA-TT-F-15350) Awvail: NTIS HC $3.00 CSCL 108

The design &nd oparationsl problems are reported that are
associated with wind power generating plants similar to the
American wind charger. The potential market for such devices
is discussed. Author

N74-16776# Informatics, Inc.. Rockville, Md.
SOVIET GEOTHERMAL ELECTRIC POWER ENGINEERING,
REPORT 2
V. A. Stevovich- Dec. 1972 86 p rafs .
{Contract F44820-72-C-0063: ARPA Order 1622 3)
(AD-754947; AFOSR-73-0034TR) Avail: NTIS CSCL 10/2
information i provided on Soviet geothermal research and
enginesring associated with the design, construction, and
maintenance of geothermal power plants and related facilities.
Besides a general outline of geothermal characteristics, emphasis
in this repon is on Soviet geothermal research and development,’
intluding enginearing data on existing powar piants, as wall as
those under construction and in the planning stages. Other actual
and potential applications of geothermal water such as for
space heating, hotwater supply, mining and canstruction jn
permafrost regions, refrigeration, air conditioning, agricuiture,
medical and health applications, etc., are discussed, ’
Author {GRA)

N74-16777§ Army Foreign Science and Technology Canter,
Chatlottesville, Va.
SOME RESULTS OF TESTING OF A SOLAR WATER
HEATING INSTALLATION OURING THE HEATING SEA-
BON
G. ¥e. Umarov, R. A. Zakhidov, and R. R. Avezov 31 Oct.
1872 4 p Transl. into ENGLISH from Gellotekhnika (USSR),
no. 4, 1970 p 85-88
{AD-764828; FSTC-HT-23-1011 721 Avail: NTIS CSCL 13/1
An experimental investigation of solar water heating plant
with operating surface 2 sqm, mounted at the angle 50 dagrass
with the harizon are given. The possibility and’ expediancy of
solar energy application es o low potential heat source for the
heating pump in heating regima are described.  Author (GRA)



i

.\' (BM-TPR-76) Avail:

‘N74-16808§ Bureau of Mines, Pittsburgh, Pa.
Canter.,

Enargy Research

. ANALYSES OF TARS, CHAR, GASES, AND WATER FOUND

IN.EFFLUENTS FROM THE SYNTHANE PROCESS Technical
Progreas Aeport

'Albert J. Fornay, Willism P. Haynes Stanley J. Gasior, Glenn E.
- Johnson: and Joseph P. Strakey, Jr. Jan. 1974 12 p refs
NTIS HC $3.00 CSCL 07D .
Extensive studies were made of the various effluents found

: _"-in the synthane coal-to-gas process. Analyses wera made of the

waters; gases, and trace elements prasent in some of the streams.

Analysas resufts show that the water efffluent area needs furthar -

resaarch Authar

NT4—15817# Armv Coating and Chemical Lab., Aberdeen Proving
Ground, Md. ,

THEAMAL-OXIDATIVE STABILITY OF AUTOMOTIVE
DIESEL FUELS Interim Repont

Maurice E. LePera Feb. 1973 42 p rels

‘(DA Proj. 1T0-62105-A-106)

(AD-758146: CCL-321} Avail: NTIS CSCL 21/4

" The tharmal oxidation characteristics of diessl fuels are studied.

Because of the abisence of any laboratory bench-scale techniques .

designed to predict these fuel filter plugging and/ ar injector fouling
tendencies, initial experimentation was directed towards develop-
ing &n accelergted thermal-oxidstion technique. To establish valig
tast conditions actual diesel fuet system temperatures wera
obtained from engineering end service (E and S) test programs
and also monitored cnder road dynamometer testing. A second

.attemnpt- involved the use of an ASTM-CRC fusl coker which

was cperated in a recycle mode to simulate the geometry of
automotive diesel fuel systems. initial experiments with this
technique have revealed its capability to differentiste diesel fusl
quality in terms of thermal-oxidation stability.  Authar (GRA)

N74-15908 Rensselaer Polytachnic Inst. Troy. N.Y.

- LONG RANGE TRENDS iN THE CHARBACTER OF ELECTRIC
POWER. 5YSTEMS. Ph.D. Thesis
Charles A. Falcone 1973 388 p
Avail:  Univ. Microfilms Order No. 73-27204
Long range trends in the development af slectric power

systems in the United States are discussed. emphasizing tha

Midwaestarn ragion. Tha: historical growth of energy consumption
in the United States is examined, along with present status and
.naar-tarm prospects. Damographic and societal trends are
discussed, and energy and electric powar consumption are
projected to year 2100, basad on a scanario of future American
society, The fuel resources of the United States are examined,
.85 wall a5 current and developmental enargy conversion
technology. A foracast of fuel use is developad. A history of
.enargy systems is apitomized, with particular attention to electric
powar systems. Alternative energy systems are compsred, and

, an examination of a hydrogen-electric system is included.

Dissert, Abstr.

N74.16007*# Indiana Geological Survey, Bloomirigton.  Coal

APPLICATION OF ERTS-1 IMAGERY TO FRACTURE
RELATED MINE SAFETY HAZARDS IN THE COAL MINING
INDUSTRY Progress Report. 1 Jul. 1973 - 1 jan. 1874

Charlas €. Wier, Frank J. Wobber, Principal Investigators, Omville
R. Russell. Roger V. Amato, and Thomas V. Leshendok Jan.

1974 27 p ref Prepsred in cooperation with Earth Sstsllite

Corp., Washington, D. C. ERTS

{Contract NAS5-21795)

(E74-10238: NASA-CR- 138538) Avail: NTIS 'HC $3.50 CSCL
o8l .
The uulhur has identified the following significant results.
New fracture detail of Indians hes been observed and mapped
from EATS-1 imagery, Studiss so far indicate & close relationship
between the directions of fracture traces mapped from the imagery,
fractures. measured on bedrock outcrops, and fractures measured
in the underground mines. First hand observations and discussions
with underground mine operators indicata  good correletion of
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. [E74-10258;

N74-16264

mine hazard maps prepared from ERTS-1/aircraft imagery and
actual roof falls. The inventory of rafuse pilas/slurry ponds of
the coaf fiald of Indiana has identified over 225 such sites from
past mining operations. These data will serve the State Legislature
in making tax decisions on coal mining which take on mcreasad
importance because of the energv Crisis.

N74-16019%# Indiana Geological Survey. Bloomington, .
APPLICATION OF EREF IMAGERY TO FRACTURE-
RELATED MINE SAFETY HAZARDS AND ENVIRONMENTAL
PROBLEMS IN MINING Quanery Progress Report, 20 Oct.
1973 - 20 Jan. 18974

Charles E. Wier, Frank J. Wobber, Roger V. Amato. and Orville
f. Russell. Principal investigators 22 Jan. 1974 14 p  ref
Prepared in cooperation with Earth Satellite Corp.. Washington,

- D. C. Original contains imagery. Originat photography may be

purchased from the EROS Data Center. 10th and Dakota Avenue,
Sioux Falls. §. D. -57198 ERTS
{Contraci NASS-13358} .
NASA-CR-138586:
HC $3.00 CSCL 081 . .
The author has identified the following significant results.
All Skytab 2 imagery received to date has been analyzed manually
and data raiated to fracture anslysis and mined land invantories
has been summarized on map-overlays. A comparison of the
relative utility of the Skylab image products for fracture detection.
soil tone/vegetation contrast mapping, and mined land mapping
has been completed. Numerous fracture traces were detected
on both color and black and white transparencies, UniGue fracture
trace data which will contribute to the investigator's mining
hazards mnalysis were noted on the EREP imagery; thase data
could not ba detected on ERTS-1 imagery or high aititude aircraft
color infrared photography. Stream segments controlled by
fractures of joint systems could be idantified in more detail than
with ERTS-1 imagery of comparabie scale. ERTS-1 mine hazards
products will be modified to demonstrate -the value of this
additional data, Skylab images were used successfully to update
8 minad land map of Indiana made in 1972. Changes in mined

QPR-3) Avail: "NTIS

. area as ‘small as two acres can be identified. As the Energy

Crisis increases the demand for coal, such demonstrations of
the apphcation of Skylab data to coal rasources will take on
new importance, .

H74-18049# Geological Survey, Washington, D.C.
CLASSIFICATION OF PUBLIC LANDS VALUABLE FOR.
GEQTHERMAL STEAM AND ASSOCIATED GEOTHERMAL
RESOURCES
L. H. Godwin, L B. Haigler. R. L. Rioux, D. €. White,- L, J. P.
Muffler, and R. G. Wayland 1971 21 p refs
{CIRC-647} Avail: NTIS HC $3.25

The classification standards for determining which Federal
lands are classifiable as geothermal steam and associsted
geotharmal resources lands under the Geothermal Steam Act of
1970 (B4 Stat. 1666) are presented. The concept of a geother-
mal resources province is astablished for classification of lands
for. the purpose of retention in Federal owrership of rights to
pecthermal resources upon disposal of Fedaral lands. A geothermal
resources province s defined as an area in which higher than
normal temperatures are likely to occur with depth and in which
there is @ reasonable possibility of finding reservoir rocks that
will yield steam or heated fluids to wells. The determinaticnh of

. 8 known geoctharmal resources area is. made aftar careful avaluation

of tha available geclogic. geochemical, and geophysical data gnd
any evidence derived from nearby discoveries, compamwe
interests, and other indicia. Authar

N14-16284# Honeywall. Inc., anaapolls Minn, Svstams and
Research Center,
APPLICATION AND DURABILITY OF SOLAR ABSORBER
COATINGS Final Report
R. E. Patarson and J. W. Ramsey Jul, 1973 50 p refs
{Contract F33616-73-C-B074: AF Proj, 7360) -
(AD-769449; Rept-2817-3001; AFML- TR-73- 167)
NTIS CSCL 11/3

The suitability of solar absorber coatings for use as the

‘ Avail: -



N74-16332

thermal power sturce to. drive spaceborne Vuilleumier cycle
cryogenic refrigerstors was evaluated. The coating tested consisted
of layers of A1203-Mo-A1203 (AMA} on various substrates.
The coating was thermally cycled from 1500 to 1600F about
10,000 times. simulating conditions for three years in orbit. Rasults
are discussed. GRA

Bureau of Mines, Bartlesville, Okla. Energy

N74.16332#
Research Center.
ALDEHYDE AND REACTIVE ORGANIC EMISSIONS FROM
MOTOR VEHICLES. PART 1: ADVANCED AUTOMOTIVE
CONTROL SYSTEMS VEHICLES Final Raepont

Mar, 1973 92 p refs Sponsored by EPA

{PB-224251/9GA; APTD-156BA-P1-1} Avail: NTIS HC 8675
CSCL 138 '

Aldehyde and reactive organic emissions as well as carbon
monoxide and oxides of nitrogen emissions from automobiles
equipped with various types of advanced prototype emission
control systems including both catalytic and thermal reactor type
systems were measured. The aim was to characterize aldehyde
and reactive organic emissions from vehicles with prototype
advanced emission control systems to provide data necessary to
help determine if thera is a need for aldehyde and/or reactive
organic motos vehicle regulations, and to determine on a
preliminary basis, the effect of ambient temperature on the
amission charactenstics of advanced emission control systems.
(Medified author abstract) GRA

N74.16333§ Bureau of Mines, Bartlesville. Okfa.
Aesearch Center,
ALDEHYDE AND REACTIVE OQRGANIC EMISSIONS FROM
MOTOR VEHICLES. PART 2: CHARACTERIZATION OF
EMISSIONS FROM 1970 THROUGH 1973 MODEL VEHi-
CLES Final Repont
Mar. 1973 50 p refs Sponsored by EPA
{PB-224252/7GA; APTD-15688-P1-2) Avail: NTIS HC $4.50
CS5CL 13B

Aldehyde and reactive organic emissions as well as carbon
monoxide and oxides of nitrogen emissions were measured from
1970 through 1973 model vehicles. The aim was to characterize
such emissions and to provide data to compare exhaust
hydrocarbon reactivity for exhaust from 1870 through 1973
vahicles with that of exhaust from prototype low-emission systems.
{Modified author abstract) GRA

Energy

N74-1633%9% Hittman Associates, Inc., Columbia, Md.
ASSESSMENT OF S02 CONTROL ALTERNATIVES AND
IMPLEMENTATION PATTERNS FOR THE ELECTRIC
UTILITY INDUSTRY
Mar. 1973 145 p refs
(Contract OS5T-40)
(PB-224119/8GA; HIT-550) Avail: NTIS HC $4.50 CSCL
138

Four cases were investigated with the computer model
developed by Hittman Associates to determine the natura of
implementation plans for sulfur oxide control at the regional
and national levals. In 1975 demand for low sulfur fuels will
havz sxceadzd the available supply. The four cases studied will
achieve compliance with the state and Federal emission regulations
by 1986 (one by 1983). All are based on the timely development
of solvent refined coal and the availability and utilization of
altemative stack gas cleaning and control processes. Control
alternatives are summarized and discussed inctuding nuclear powar
and other advanced energy conversian systems such as
hydroelectric and geothermal. ’ " GRA

N74-16424§
Va.
EXPERIMENTAL RESEARCH ON MODEL MHD GENERA-
TOR U-02 (STAGE 2). SCIENTIFIC AND TECHNICAL
REPORT 17,/73.

11 Jan. 1974 305 p refs Transl. into ENGLISH of the book
“Eksperimentalnyye lssledovaniva Modsinoy Enargeticheskoy
MGD Ustanovke U-02 {2 Etap), Nauchno-Tekhnicheskiy Otchat

Joint Publications Research Servics, Arlington,
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17/73" Moscow, May 1973 306 p
(JPRS-60972) Avail: NTIS HC $17.25

The basic results are presenmted of stage 2 of research'on a
madel combined MHD power plant (the U-02 instaliation). The
regearch was ¢onducted in order to investigate the basic physical
processes that take place in parts of the open-cycle MHD
genarator. Author

N74-16483§ Pran and Whitney Aircraft, West Paim Beach,
Fla.

INFLUENCE OF FUELS AND LUBRICANTS ON TURBINE
ENGINE DESIGN AND PERFORMANCE, FUEL AND
LUBRICANT ANALYSES Final Technical Report, 30 Mar.
1971 - 30 Mar. 1973

Richard L.-Bucknell Wright-Patterson AFB. Ohio AFAPL Jun.
1973 273.p

{Contract -F33615-71-C-1470; AF Proj. 3048}

(AD-769309; PWA-FR-b673; AFAPL-TR-73-62-Vol-2) Avail:
NTIS CSCL 21/4 '

. An analytical study was conducted to determine the
requirements for future fuels and lubricants research based on
design studias of a high Mach numbar aftarburning turbojet and
& higher Mach number advanced multicycle turboramijet. Fuel
and lubrication systems were defined. and computer models were
develgped for their thermai analyses. Fuel and lubricant stream
temperature profilas were compuoted, and the sffects of design
modifications on these temperatures were evaluated. Fuel and
lubricant tamperatures were calculated for baseline missions, for
staady-state flight envelope points, for alternate aircraft/engine
interface fuel tamperatures, and for trangient maneuvers. [Modified
author abstract) GRA

N74-16493%¢ General Electric Co. Cincinnati, Ohio. Flight
Propulsion Div.

HYDROGEN-METHANE FUEL CONTROL SYSTEMS FOR
TURBOJET ENGINES Final Report

J. 5. Goldsmith and G. W. Bennett Oct. 1973 162 p refs
(Contract NAS3-14318}
{NASA-CR-121247; R74AEG153: TM-73-489) Avail: NTIS

HC $10.25 CSCL 21E

Oesign, development, and test of a fuel conditioning and
control system utilizing liguid methane lnatural gas} and hiquid
hydrogen fuels’ for operation of a J85 jet engine were parformed.
The experimental program evaluated the stability and response
of an engine fuel control employing liquid pumping of cryogenic
fuels, gasification of the fusls at supercritical pressure, and gaseous
metering and control. Acceptably stable and responsive control-
of the engine was dempnstrated throughout the sea level power
range for liguid gas tuel and up to 88 percent engine speed
using liquid hydrogen fuel. Author

N74-16513§ Little (Arthur D}, Inc,
Engineering Sciences :

ENERGY CONSERVATION WITH SOLAR CLIMATE CON-
TROL

Peter E. Glaser 34 Nov. 1973 9 p Presented to Subcomm.
on Energy of the Comm. on Sci. and Astronaut., US House of
Representatives, Washington, 14 Nov. 1973

Avail: NTIS HC $3.00.

The use of solar energy for climate control is discussed.
with emphasis on solar heating and cooling of buildings.
Govarnment/industry ralations are discussed in terms of taking
d@ction and supplying the market for solar climate control systems.
The components of these systams are listed. K.M.M.

Cambridge, Mass.

N74-165144 " Little (Arthur D.}, Inc., Cambridge. Mass.

A NEW VIEW OF SOLAR ENERGY
Peter E. Glaser and James E. Murphy 1971 12 p refs Presented
at Intersoc. Energy Conversion Eng. Conf, Boston, 3-6 Aug.
1971
Avail: NTIS HC $3.00

The use of solar energy as a comprehensive national energy
policy is discussed in terms of its social, economic, and
environmental effects. Also considered are the nature of solar
energy, practical considerations, and research needs. K.M.M.



N74-16620§ Bureau of Mines, Pittsburgh. Pa. Energy Research
Center.
AN ECONOMIC EVALUATlON OF MHD STEAM POWER

PLANTS EMPLOYING COAL GASIFICATION

P. D- Bergman, K. D. Plants, J. J. Demeter, and D. Bienstock
1973 37 p refs
{BM-RI-7796) Avail; NTIS HC 5400

To assess the efficacy and sconomics of producing power
from coal, four open-cycle magnetohydrodynamic (MHD}
processing schemes were selected for study. Each involved a
different mode of coal combustion and level of gas cleanliness.
The options considered were: (1) coal burnad in a slagaing
combustor; (2} suspension gasification with slag removal prior
to combustion; (3} parallel cyclone combustors, one operating
fuel rich and the other operating with excess air; and (4}
suspension gasification by the hot exhaust gases from the MHD
duct with ash ramoved prior to combustion. Option 1 has the
highest ash content in the combustion plasma and as a result
would have the greatest operational difficulties associated with
it. Options 2 and 4 have the cleanest MHO combustion plasma.
For coal priced at $4/ton, the powar genarating cost of
Option 4; 11.78 mills/kW-hr, is the highest, with Option 1. at
9.04 mitls/kW-br the lowest. These costs may be compared
with a conventional power cost of 9.92 mills/ kW-hr for the late
seventies. Capital costs of three of the four options wers

.compstitive . with those of conventionsl thermal power plants

employing . stack gas SO2 cleanup systems. Option 2 has the
most favorable combination of operating characteristics and power
cost. It was concluded that a clean, high-temperature working
fluid can-probably be produced from coal without leading to
depressed system efficiencies and exorbitant capital cost.

. Author

N74-16627§ National Environmental Research Canter, Research
Triangle Park, N.C. Control Systems Lab.

PROCEEDINGS, COAL COMBUSTION SEMINAR .
Robert E. Hall and David W. Pershing Sep. 1973 305 p refs
Seminar held at Res. Triangle Park. N. C. 19-20 Jun. 1973
(PB-224210/5GA;  EPA-650/2-73-021) Avail: NTiS
HC $7.00 CSCL 21B :

The proceedings document the 10 presestations made during
the Seminar, which dealt with subjects related to EPA's research
and development activities for control of air poliutant emissiors
fram the combustion of pulverized coal. The Seminar was divided
in two parts: participating in the portion on fundamental rasearch
were Rockwell International’s Rocketdyne Division, KVB Engineer-
ing. Inc. and Southern Caiifornia Edison Co., EPA Hofland's
International Flame Research Foundation. and Jet Propulsion
Laberatory; and taking part in the portion on pilot- and full-scale

tests were Babcock and Wilcox (Alliance Research Center), U.5.

Bureau of Mines, Esso Research and Engineering Co., Combustion
Engineering, Inc.. and Tennessee Valley Authority. Purpose of
the Seminar was to provide contractors and industrial represaenta-
tives with the latest information on coal combustion research.

' GRA

N74-16641 Committee on Interior and Insutar- Affairs (U}, S
Senate).

A BIBLIOGRAPHY OF NON-TECHNICAL LITERATURE GN
ENERGY

Flora Dean. comp. Washington GPO 1971 104 p refs
Presentad to Comm, on interior and Insular Affairs, 92d Congr.,
1st Sess., § Nov. 1971 Prepared by Library of Congr.

Avail: Comm. on Interior and Insular Affairs

A bibliography of non-technical literature on enargy sources .

and problems was prepared for the Committee on Intarior and
Insular Affairs of the United States Senate. The reports cover
the period of time from 1 July 1969 to 1 July 19773. The
subjects coyered include the following: {1} national energy goals,
(2} energy policy issues, [3) projections for future demands, (4)
resource base for all energy sources, |8) management of faderally
owned resaurces, {6) production of fuels. {7) transportation of
anergy and fuels, {8) utilization (including conservation measures),
and (9} environmental effects (refation of environmental policy
to energy poficy). ' ‘ P.NF.
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N74-16653

N74-16642 Committee on Interior and 'Insular Affairs (U. 5.
Senste).
A BIBLIOGRAPHY OF CONGRESSIONAL PUBLICATIONS
ON ENERGY FROM THE B89TH CONGRESS TO 1 JULY.
1871
Dana C. Ellingen. comp. and William E. Towsey. Jr. comp.
Washington GPO 1971 63 p refs Presented to Comm. on
Interior and Insular Affairs, 92d Congr., 1st Sess., 5 Nov. 1971
Avait: Comm. on Interior and Insular Affairs

A bibliography of Congressional Publications .on Energy
Resources and Requirements is presented. The documents cover
the period of time from 1 January 1965 to 30 June, 1969.
The subjects included in the bibliography are: {11 national enargy
goals, {2) energy policy issues, (3} projections of future demands,
{4} resource base for all types of energy sources, {5} management
of federally owned resources, {8} production of fuels lincluding
storage). {7} transportation of energy and fuels, {8} utilization
{including conservation measures), (§) environmentat effects, {10}
research and development of resources. and (11} changing and
improving regulatory practices. P.NF.

N74-16661§ Denver Univ., Colo. Petroleum Economics Inst
BALANCING SUPPLY AND DEMAND FOR ENERGY IN THE
UNITED STATES
1972 166 p refs
Avail: NTIS HC $1050

The procsedings of a confarance on the problem of balancing
supply and demand for energy in the Unjted States are presented.
The time span considered is from 1972 to 1985. The subjects
discussed are: (1) U.S. energy demands based on population
and economic growth, (2) government policies, national objectives,
and the energy industries, {3) long run cost trends for energh
sources, and (4) supply and demand aspects of oil. natural gas,
coal, electricity, nuclear fuels, and other energy forms. Ona paper
is' directed toward the environmental protection and long run
supply of crude oil in the United States. For individual titles.
see N74-16652 through N74-16661.

N?74-166852 Gonzalez (Richard J.}, Houston. Tex.

FUTURE UNITED STATES POPULATION, ECONOCMIC.
GROWTH, AND ENERGY DEMARNDS }
Richard J. Ganzalez /n Denver Univ. Balancing Supply and
Damand for Energy in the US 1972 p 1-8

The impact of United States population and economic ‘growth
on energy demands is discussed. The need for reasonably rational
analyses based on correct inforimation and on realistic assumptions
with respact 10 the future energy requirements is stressed. The
subjects considered are: (1) the outlook for U.S, population, {2}
the potential for U.S economic growth, (3} probable U.S. energy
requirements. and {4} perspective on Jang term energy problams. -
The authof concludes that the future welfare of mankind requires
that energy problems receive the bast possible rational study as
the basis for intelligent decisions about afl poficies and actions
that affect energy availability, cost, and use. Authar

N74-16663 Stanford Research Inst, Menfo Park, Cafif. Energy
and Resources Economics.

GOVERNMENT, POLICIES. NATIONAL OBJECTIVES, AND
THE ENERGY INDUSTRIES

Sherman H. Clark /n Denver Univ. Balancing Supply and Dermand
for Enargy in the US 1972 p 9-27 refs

The requireménts for the developm-m of a nanonal policy
on energy sources and utilization are discussed. The economic
factors which influence the availability of natural gas and petralaum
are analyzad. The impact of energy availability on the national
goals of economic growth and employment is examined. The
most immediste issues to be resolved are identified as oit and
gas pricing and the security of the supply of these resources.
Tables of data are included to show: {1} free world oil production
from 1970 to 1980, {2} energy demands -and oit imports from
oil producing and exporting countries, (3) tha importance of
offshore oil imports, and M-} U.S. anergy consumption patterns
for 1968. Author



N74-16654

N74-16654 First National City Bank, New York.

CAPITAL REOQUIREMENTS OF THE ENERGY INDUSTRIES
Edward Symonds /n Denver Univ. Balancing Supply and Demand
for Emerav in the US 1972 p 28-37

The econcmic factors which influence the investrents which
should be made in developing natural resources for snergy
putpoges ara discussed. Capital outlays for the energy industries
of the U.§. invclving electricity. oil, gas and other are tabulated
for 1970 and estimated for 1980. A similar tabulation is presented
for nations of the non-Communist world. Energy demands for
tha U.S. and non-Communist countries from 1960 to 1980 are
analyzad. Factors, other than aconomic which influence the
amounts and types of energy available are examinad. Author

N74-16666 Massachusetts Inst, of Tech., Cambridge. Dept.
of Economics.

LONG RUN COST TRENDS: PERSIAN GULF AND UNITED
STATES
M A Adsiman fp Denver Univ. Balancing Supply and Demand
for Engrgy in the US 1972 p 39-72 refs

The production costs of crude ol and natural gas in the
U.5. are compared with those for the Persian Gulf nations. A
- theory of petroleumn production costs is presanted to show the
relationship between production, development. and exploration
of petrotaem supplies. The effect of changing sources of reserves
on the development costs of new petroleum resources is analyzed.
The expected supply from the North Shore Alaska petroleum
field is reported. Tables of data are included to show tha following:
(1) development investment in Persian Gulf petroleum, {2) cost
projection of Parsian Gulf resources from 1965 to 1969, (3}
exploration activity and expenditures in North American patroleum
development from 1956 to 1970. and {4) significant discoverigs
of oil and gas from 1945 to 1964, Author

N74-18656 Texas Univ.. Austin. College of Social and Bahavioral
Sciences.

BALANCING THE DEMAND AND SUPPLY OF OIL

James W. McKie /r Denver Univ. Balancing Supply and Demand
for Energy in the US 1972 p 73-30 refs

The economic factors which influencs the supply and demand
of crude oil in the U.S. are discussed. Estimates are made of
the projected availability of petrofeurn from domestic sources
through the year 1980. The availability of petroleumn supplias
basad on the predictions of exploration and development is
analyzed. Tables of date are provided to show the following: {1}
projections af the oil supply-demand balance fram 1980 to 1985,
and (2} estimates of domestic U.S. production in 1975, 1980,
and 1985. The nesd for a Federal energy policy is strassed and
approaches to such a policy are submitted. Author

N74-18857 North Carolina Stata Univ., Raleigh.
BALANCING THE SUPPLY AND DEMAND FOR NATURAL
GAS
Edward W. Erickson and Robert M. Spann /1 Denver Univ.
Balancing Supply and Demand for Energy in the US 1972
p H1-106 refs

An analysis of the supply and demand factors involving natural
gas as an energy sourca was conducted. The need for a warkable
policy for natural gas production and use is stressed. Factors
which have contributed to the lessening supply are reported,
Measuras for improving the situation are proposed, Tables of
data are inctuded to show: (1) predicted and actual discoveries
of crude ol and natura! gas from 1853 10 1967, (2} wrends in
wall head price of natural gas compared with guantity of natural
gas discoveries, (3) effects of oil and gas prices and other variables
an oil and pas discoveries, and (4] projections of non-
associated natural gas prices and required discoveries for the
peried of 1872 to 1985, Author

N74-16668 Peabody Coal Co. St. Louis, Mo.
BALANCING THE DEMAND AND SUPPLY OF COAL
Thomas M. Lydon /n Denver Univ. Balancing Supply and Demand
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for Energy in the US 1872 p 107-114

An anslysis of coal supplies for energy applications was
conducted to determine methods of obtaining a balance between
supply and demand. The problems faced by the coal producer
and those of the cosl user are examined to show the environmental
impacts. Mathods for meeting the energy shortages through
improved coal utilization are proposed. A table is included to
show the total demand for U.S. coal (including exports). - Author

N74-186669 Kerr-McGee Corp.. Oklahoma City.

BALANCING THE DEMAND AND SUPFLY OF ELECTRICITY
AND NUCLEAR FUELS

Dean A. McGee /n Denver Univ. Belancing Supply and Demand
for Epergy in the US 1972 p 116-130 refs

The problem of obtaining a balance between demand and
supply of nucltear fual for elactric power generation in the United
States to 1885 is discussed. !t is stated that the baiance wiii
depend on economic rather than geologic considerations, Proven
resarvas of uranium and the quality of the resource base that
offers potential for new discoveries assure that uranium ore
deposits available for developmeant and production will be sufficient
to meet demand. Projections are made in the growth of the
huclear powered alectric energy field. The operation of the nuclear
reactors and the nuclear fuel cycle involved in elactric power
production are described. Charts are included to show the projected
utilization of nuclear fuels and the mix of coal, hydro. gas, thermal,
and nuclear fuels to the year 2000. Author

N?74-16860 Sun 0il Co. Philadslphia, Pa.
Industry Affairs.

BALANCING THE DEMAND AND SUPPLY OF OTHER
ENERGY FORMS

James 5. Cross /n Denver Univ. Batancing Supply and Dsmand
for Energy in the US 1972 p 131-143

Economics and

Methods for balancing the demand and supply of various.
energy farms are discussed. A graphic presentation of the US.
energy balance for the five ysar periods beginning in 1970 and
extending to 1985 is developed. The aconomic and environmentat
factors involved in using hydroelectric. geothermal, synthetic gas,
and tar sands for energy sources are examined. Other sources
of energy from agricultural products and tidal energy are analyzed.
The potential for using more of the energy available from the
sun is proposed. Author

N74-166681 Texas Univ., Austin.

ENVIRONMENTAL PROTECTION AND LONG RUN SUPPLY
OF CRUDE OIL IN THE UNITED STATES

Stephen L. McDonzld /» Denver Univ. Balancing Supply and
Demand for Energy in the US - 1972 p 145-158 refs

A study was conducted 10 datermine the effects of energy
conversion on the environment. The effects of various types of
energy sources were examined and examples of legislation 10
reduce environmental poliution are presented. Tha subjects
discussad are: {1} protection of the environment and national
income, (2) allocation of environmental protection costs, (3)
ehvironmental protection problems in the petroleum industry, and
{4) progress in developing new environmamql protection
techniques. Author

N74-16682¢ Committee on Interior and Insular Affairs (U. 'S
Senate}.

ENERGY EMERGENCY LEGISLATION, PART 1

Washingtori GPO 1973 364 p refs Hearing on S. 2589
before Comm. on interior and Insular Affairs, 93d Congr. 1st
Sess., B Nov. 1873

Avail: SOD HC $2.3%

A Congressional heating concerning emargency enargy
legislation was conducted. The purpose of the legislation was
as follows: {1} to declare by congressional action a nationwide
energy emergency, (2} to authorize the prasident to immediately

‘undertake specific actions to conserve scarce fuels and increase



£ =

supply, 13} to initiate the development of local, state. national,
and international contingency plans, and {4) 1o assure the
continuation of vital public sarvices. " P.NF.

N74-16684# Commlttee on Interior and Insutar Affgirs (U. 5.
Senate).
FUEL SHORTAGES, PART 1
Washington GPO 1973 530 p refs Hearings before Comm.
on_Interior and insular Affairs, 93d Congr.. 1st Sess, 1 Feb.
1873 2 Vol.
Avail: Comm. on Interior and Insular Affairs

A Congressional hearing was conducted to investigate the

factors contributing to current shortages of natural gas, residual

oil, and other refined products. Testimony from the Senators of
various states is submitted to show the extent of the energy
crigig and thair understanding of the basic causes. Communications
from various segments of the economy are included to define
the scape of the shortages and the impact on industry, public
utilities. and homsa use. Tables of data are developed to show
the resources available and the anticipated problem areas. The
actions to be taken by Federal organizations to improve the

-.energy situation are recommended. . P.N.F.

N74-16868§ Committes on .Interior and Insular Affairs (U. S
Senate}:

FUEL SHORTAGES, PART 2

Washington GPO 1973 270 p .refs Hearings before Comm.
on Interior and Insular Affairs, 93d Congr., 1st Sess., 22 Feb.
1973 2 Vol

Avail:  Comm. on Interior and Insular Affairs, 93d Congr., 1st.
Sess. 22 Feb. 1973

N74-186688f Committee on Interior and Insular Affalrs {u. 8.
Senate).
THE EVOLUTION AND DYNAMICS OF NATIONAL GOALS
IN THE UNITED STATES
Franklin P. Huddle Washington GPC 1971 66 p refs Presented
to Comm. on Interior and Insular Affairs, 82d Congr., 1st Sess..
16 Aug. 1971 Prepared by Library of Congr.
Avail: Comm. gn Interior and Insutar Affairs

A Congressional hearing was conducted to examine the
evolution and dynamics of the National Goals in the U.S. The
study reviews the history of national goal formation beginning
with the Preamble to the Constitution of the United States. The
process and spamflcs of mational goal formation during several
administrations are described. The background information
provided by the study is considerad useful in identifying tha
role of the energy policy in the implementation of national goals.
The subjects contained in the study are: {1) historical evalution
of the goals of the U.S. (2} maturation of early constitutional
goals. {3} succession of national_}goa!s in the past half-century.
[4) the interaction of science and technology with national goals,
and (5} recent attempts to chart new goals for America. P.N.F.

N74-166674# Committee on Interior and Insular Affairs {U. S.
Senate}.
A REVIEW OF ENERGY ISSUES AND THE 391S8T CON-
GRESS
washington  GPO 29 Jan. 1971 41 p refs
Comm. on Interior and Insular Affairs, 92d Congr.,
15 Dec. 1970 Frepared by Library of Congr.
Avail: Comm. on-interior and Insular Affairs

A review of the energy crisis issues considered by the U.S.
Congress was conductad. The purpose of the review is to examina
the inetrelationships batween energy supply. the environment,
resource consarvation, economic growth, and the attainment of
important national goals. The policy issues in the energy field
involve the following: (1) oil imports, {2) trans-Alaska pipaline.
{3) outer continental shelf, (4] natural gas supply, {6} shortages
and movement toward an overall energy policy. (6} electric powser
genaration and transmission. and {7} nuclear energy developmant
and environmental effects. . P.N.F.

Presented to
ist Sess.

53

N74-16673

N74-16668§ Committee on Interior and Insular Affairs (U. 5.
Senate).
COMPACT TO CONSERVE OIL AND GAS
Washington GPD 1971 30 p Hearing on S. J. Res. 72
before Comm. on Interior and Insular Affairs, 93d Congr. 1st
Sess, 17 Jun. 1971
Avail:  Subcomm. on Minerals, and Fuels

A Congressional haaring concerning an extension of the
Interstate Compact to Consarve Qil and Gas was conducted.
The purpose of the compact is to prevent physical waste of
natural resources within the states which ratify the compact.
The states are expected to accomplish the legislation 1o prevent

‘the following: {1) operation of any oil well with an inefficient

gas-oil ratio, {2} drowning with water of any stratum capable of
producing oil or gas. or both oit and gas. in paying quantities,
(3) avoidable escape into the open air or the wasteful burning
of gas from a natural gas well, (4} the creation of unnecéssary
fire hazards, (5) the drilling, equipping. locating, spacing, or
operating a well or wells so as to bring about physical waste of
oil or gas, and (B) the inefficient, excessive. or improper use of
raservoir energy in producing wells. Author

N74-16669§ Committee on Interior and Insular Affairs {U. 5.
Senate}.
FEDERAL ENERGY ORGANIZATION: A STAFF ANALYSIS
Washington GPO 1973 B6 p refs Presented to.Comm. an
Interior and tnsular Affairs, 93d Congr., 1st Sess., 5 Mar. 1973
Avail: Comm. on Intarior and Insular Affairs

A Caongressional staff anmalysis was prepared to provide
infarmation on the significance of energy organization and the
prasent organization structure for handling energy matters. A
history of the Faderal Energy Otganization is provided and the
functions in various areas of resources management are defined.
The deficiencies in existing Federal Energy Organizations are
analyzed. A tabulation of the Federal Energy Agencies is provided.
Summaries of proposed Federal reorganization for energy- ard
developed. P.NF.

N74-16670f . Committee on Interior and Insular Affairs (U, S.
Senate).

" GEOTHEAMAL ENERGY RESOURCES AND RESEARCH

Washington GPO 1972 472 p refs Hearings bafors Comm.
on Interior and Insular Affairs, 92d Congr. 2d Sess.. 15 and
22 Jun. 1972
Avail: S0D HC $2.75

A Congressional hearing was conducted to discuss the role
of geotharmal energy resources in the nation's econgmy. The
proposed costs of research and developmaent projects far
geothermal enargy exploitation are discussed. The rasearch
projects to be conducted are defined. Information is provided
on the subjects of: (1) assessment of geothermal energy resources,
{2} a theoretical study of geothermal energy extraction, (3}
.classification of public lands valuable geothermal steam and
associated geothermal rasources, and (4} environmental impact
statement for the geothermal leasing program. P.NF.

N74-16673¢ RAND Corp, Senta Monica. Calif.

A METHODOLOGY FOR PROJECTING THE ELECTRICAL
ENERGY DEMAND OF THE MANUFACTURING SECTOR
IN CALIFORNIA

W, E. Mooz and-C. C. Mow Jan. 1973 75 p refs

{Granmt NSF GI1-44)

{R-991-NSF/CSRA) Availl NTI5S HC $5.75

-The methodology reported is one part of a total electrical
energy demand estimating methodology developed for use in
California. Separate methodologies were developed for each sector
of the econaomy, which comprises the following: residential:
industrial {consisting of manufacturing and mining}. commercial:
governmental; and agricultural. In place of quantitative, determin-
ant-based relationships, the methodology described relies on the
projection of individual trends in electrical energy use for each
of 20 manufacturing industries identified by the Standard Industrial
Code, Data on these trends are presented, and reasonable
projections are suggested. In addition, the roles of each of the

da;arminants of electrical energy use ara explored qualitatively



N74-16674

for the benefit of analysts required to apply judgment in selecting
inputs for the methodology. Author

N74-16674# RAND Cormp., Santa Monica, Calif,

FUEL FROM ORGANIC MATTER: POSSIBILITIES FOR THE

STATE OF CALIFORNIA

Doris J. Dugas Qct. 1973 19 p refs

{P-5107) Avail: NTIS MC $3.00 .
The amounts of organic material that might be made available

for enaergy purposes in the State of California. its potential fuel

value, and the estimated cost are investigated. Sources of

organic material that are considered are: {1) crops grown’

specifically for energy, (2} natural forests. and (3) wastes from
the urban, agricultural, and industrial sectors. Preliminary results
indicate that about 19 percent of California's gas supply could
be derived from organic sources. Author

N74-18676§ RAND Corp., Santa Monica, Calif.
THE SOVIET UNION, THE MIDDLE EAST, ‘AND THE
EVOLVING WORLD ENERGY SITUATION

" Amald L. Horelick Oct. 1973 10 p rel Presented at Conf.
on Choices for Europe and Am. The Middle East and the Energy
Situation, 19731986, Ditchley Park, Engl.; sponsored by Ditchley
Found., Intern. Inst. for Strategic Studies, Middle East Inst. and
the World Peace Found.
{P-5109) Avail: NTIS HC $3.00

The U.S.5.Rs position on the world oil crisis is discussed
with special attention given to the limits of Soviet influence in
global politics and a Saoviet-prefarrad future world energy
scenario. . K.M.M.

N74-16676§ RAND Corp.. Santa Monica, Calif.
MEASURES FOR SLOWING GROWTH IN ELECTRICITY
CONSUMPTION
Ronald D. Doctor Apr. 1973 16 p refs Presented at Hearing
of Subcomm. on State Elec. Energy Palicy of Calif. State Assembly
Comm. on Planning and Land Use, Sacramento, 23 Feb, 1973
Sponsored by NSF .
{P-5017} Avail: NTIS HC $3.00

Methods for reducing the growth rate of electricity demand
are exarmined. The greatest opportunities for slowing growth were
found in the residential and commercial sectors. Measures for
conserving energy are presented. such as improved insulation,
solar energy, gas substitution, increased air conditioning efficiency,
decreassd slectricity for lighting. and low energy buildings.

JAM,

N74-16677§ RAND Corp.. Santa Monica, Calif.
ENERGY CONSERVATION IN PUBLIC AND COMMERICAL
BUILDINGS
Richard G. Salter and Deane N. Morris
Sponsored by NSF
(P-5093) Avail: NTIS HC $5.25

A discussion is presented of the preliminary results of an
ongoing study of the use of energy in public and commercial
buildings. The effects of building tocation, design and operation
altarnatives are developed, together with initial estimates of the
conservation potential in the sector. Author

CGot. 1973 61 p

N74-16678§ RAND Comp.. Santa Manica, Calif.
A METHRDOLOGY FOR PROJECTING THE ELECTRICAL
ENERGY DEMAND OF THE COMMERCIAL SECTOR IN
CALIFORNIA .
W. E. Mooz and -C. C. Mow Mar. 1973 46 p refs
{Grant NSF Gi-44)
{R-1106-NSF/CSRA} Avail: NTIS HC $4.50

Methodology was developed for the electrical energy demand
of commercial sectors, mining portion of the industrial sector.
and other smali sectors of California economy. Methodologies
were based upon the output of the sector. measured in terms
of dollars of value added or dollars of contributed to gross state
product. on the electrical anergy intensiveness of the sector:
and upon the price of electricity and natural gas. In small sectors,
such as agriculture and railroads, the use of alectticity was found
to be sither constant or the result of fairly simple forces. J.AM.
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N74-15680§ RAND Corp., Santa Monica, Calif. )
CALIFORNIA’S ELECTRICITY QUANDARY. 3: SLOWING
THE GROWTH RATE
R. D. Doctor, K. P. Anderson, M. B. Berman, S. H. Dole, M. J,
Hammer, P. T. M¢Clure, and €. B. Smith Sep. 1972 158 p
refs '
{Grant NSF GI-44
(R-1116-NSF/CSA) Avail: NTIS HC $10.00 .
Results are presented of one part of a broad study effort
on the underlying cause of the conflict between energy and the
environment-the rapid increase in demand far energy in all its
torms-and on the implications of this conflict for govarnmental
policymaking, The objectives are: (1) to examine the need for
new state policies that would slow the growth of electricity
demand: {2) to estimate the potential effectiveness of policies
designed to slow the growth rate; and {3) to evaluate the
potentially important side effects of slowed electricity growth.
Author

N74-18684) Committee on Science and Astronautics (U, 5.
House).

GEDTHERMAL ENERGY

Washington GPO 1973 390 p refs Hearings on HR. 8628
and H.R. 9658 before Comm. on Sci. and Astronaut., 93d Congr.,
1st Sess., No. 21, 11, 13, and 18 Sep. 1973

Avail:  Subcomm. on Enargy .

The hearings are reponed concerning the economic and
technological feasibility of developing geothermal energy sources.
Two bills are presented and discussed which would ostablish a
Geotherma! Energy Development Corporation to canstruct two
or more geothermal demonstration installations and to develop
ahernate technology for generating steam and electric power
from geocthermal sources. Othar topics include: the state of
geothermal energy technotogy: anvironmental problems; the status
of R snd D activities; and international and foreign policy
considerations. K-M.M.

N74-16690# Massachusetts Inst. of Tech., Cambridge. Energy .
Lab.

MODELING OF ELECTRIC POWER DEMAND GROWTH
Final Reaport
J. B. Woodard. Jr, M. L. Bavghman, and F. C. Schweppe Feb
1973 20 p refs Presented at MIT Conf. on Energy: Demand,
Conservation and Institutional Probl., 12-15 Feh, 1973
(Grant NSF GI-32874)
(PB-224045/5GA; MIT-EL-73-015)  Avail: NTIS HC $3.00
CSCL 108

The paper describes a modeling approach, presently under
development, directed at tha growth in demand for electric power.
The emphasis is to develop a mathematical model which can
be used for the analysis of detailad questions, such as: How
will changss in air conditioning power demand, electric rate
structures, populatios, etc., affect the daily load shapas (MW vs
time} as well as the peak power and tha averall alectric energy
conpsumption. Detailed answers to these ' questions are needed
for generation planning of capacity and plant mix (nuclear, fossil.
and pumped-hydro} as well as for the evaluation of the resulting
environmental and economic impacts. These issues require detailed
models combining economic modals with engineering considers-
tions affecting tha dynamics of load behavior. Modsling of this
kind can be limited by the data available, and an important
aspect of this effort is to identify the data required for a detailed
understanding of the Ioad. The approach 10 be employed is a
combination of state dynamic models driven by stochastic
processes with economic models. ) GRA

N74.16691§ Army War Coll., Carlisls Barracks, Pa.
UNITED STATES PETROLEUM SITUATION THROUGH
1980 :
Robert W. Huebner 14 Mar. 1973 54 p refs
(AD-761576) Avail: NTIS CSCL 10/2

The current and projected United States petrateurn and natural
gas requirements through 1980 are examined. These two
resources’ account for three-fourths of all the energy consumed
in the United States. The unprecedented rate at which they are
being consumed has caused an imbalance between demand and



supply and presents the Nation with an energy problem of serious
and growing proportions. Domaestic praduction is now unable 1o
supply the needs of same consumer sectors and shortages of
certain fuels exist. During the next three to five years, a further
devenoration of the domestic supply position is anticipated and
a sharp increase in imporis is projected. The long lead times
required 19 provide new domestic supplies make this development
virtually ceriain. The United States also faces a serious balance
of trade deficit as a result of our growing need for imports. In
‘ short, our petroleum position will become more severe in the
longer term if present trends and policies continue.

Author (GRA)

N74-16697F Amy War Coll., Carlisle Barracks, Pa.
THE US ENERGY CRISIS, THE MULTINATIONAL olL
CORPOAATIONS AND THEIR RELATIONSHIP TO US.
FOREIGN POLICY IN THE MIDDLE EASY
John G. Pappageorge 28 Feb. 1973 59 p refs
{AD-780868] Avail: NTIS CSCL 05/3

America’s current energy crisis consists of a growing
dependence on foreign oil brought about by a continuing
diminution in known domestic petroleum ‘resarves and aggravated
by a host of domestic anomalies that cry out for some sont of
unified engrgy policy. Yet any steps taken domesticatly will have
far reaching international effects, particularly in the Middle East.
Eight giant cosporations {five of them American) discover and
pump most of the oil out of the ground in the producing countries.
Hence, they have a powerful influence in the Middle East and
are a contributing factor in the stability of that pofitically volatile
part of the-world. Modified author abstract {GRA)

N74-16766%f Linguistic Systems, Inc., Cambridge, Mass.
EXPLOITATION OF WIND ENERGY
Hans Christaller Washington MNASA Feb. 1974 12 p refs
Transl. into ENGLISH from Elektrizitaetswirtschaft (West
Germany), v. 60, no. 11, Nov. 1951 p 320 322
{Contract NASw-2482}
(NASA-TT-F-15308) Avail: NTIS HC $3.00 CSCL 108

The utilization of wind power s discussed A measurement
is made of the energy available from air currents. Wind turbulence
is calculated together with the average power. The structural
features of windmills are discussed in relation 1o possible industrial
applications. Author

N74-16757*§ National Aeronautics and Space Admmnstratlon
Lewis Research Canter, Cleveland, Ohio.

WIND ENERGY CONVERSION SYSTEMS

Jospeh M. Savino, ed. Dec. 1973 270 p refs Workshop
Proc. held. at Washington, D. C., 11-13 Jun. 1973

{Grant NSF AG-466)

{(NASA-TM-X-69786; NSF,-’RA/’W 73-006) Avait NTIS
HC $15 50 CSCL 10B '

Econormic faasibilities and energy conversion efficiancies are
considered for various alternative enargy sources that utilize wind
forces. For individual titles. see N74-16758 through N74-
16799,

N74-16768% Allis-Chalmers Mfg. Co., York, Pa.
SMITH-PUTNAM WIND TURBINE EXPERIMENT
Beauchamp E. Smith fn MASA. Lewis Res. Center Wind
- Energy Conversion Systems. Dec. 1873 p 5-7

CcsCL 108
A brief outline of the many problems encountered during
testing of a wind turbine generator prototype unit is given. fts
feamblltw was demonstrated by the generation of electricity in
commercial guantities with defivery ta a wutility transmission
" network. The experiment was terminated after blade failure
occurred. G.G.

N74-16759%  Allis-Chalmers Mfg. Co.. York, Pa.

MOTION PICTURE HISTORY OF THE ERECTION AND
OPERATION OF THE SMITH-PUTNAM WIND GENERA-
TOR

Carl Wiilcox ft NASA. Lewis Res. Center Wind Energy Conversion
Systems Dec. 1973 p B-10
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scenes are shown of the wind generator in operation.

N74-16764

CstL 108

A color movie presentation is discussed that presents the
various stages in assemblying the major subsystems. of a
synchronous wind generator, such as installing the rotor blades
and the rotating platform at the top of the tower. In addition
Author

N74-16760% Faderal Power Commission, Washington, D.C.
PERCY THOMAS WIND GENERATOR DESIGNS

Charles W. Lines /n NASA. Lewis Res. Center Wind Energy
GConversion Systems Dec. 1973 p 11-18 ’

CsCL 108 .

The technical and economic feasibilities of constructing a
windpowered generatos with a capacity of 2,000 1o 4.000 kilowatt
are considersd. Possible benefits of an integrated wind genarating

_electric energy source in an electric utility network are slaborated.

Applications of a windpowered waterpump, including its use as
a pumping source for hydroelectric pump storage Opetauons
are also mentioned. It is concluded that the greatest potential
of the wind generator i$ to generate heat directly and not
conversion to eiectricity and then to heat. GG

N74-16761% Stuttgart Univ. (West Germanyl.
PAST DEVELOPMENTS OF LARGE WIND GENERATORS
IN EUAOPE .
Ulrich Hutter /n NASA.. Llewis Res. Center Wind Energy
Conversion Systems Dec. 1973 p 19-22 :
C5CL 10B

Physical size, maximum power output, and other characteris-
tics of various windpower systems ara shown in picture form.

G.G.

N74-16762* Tompkin {Joseph), Salem, Ore.

INTRODUCTION TO VOIGT'S WIND POWER PLANT
Joseph Tompkin /i NASA. Lewis Res. Center Wind Energy
Conversion Systams Dec. 1973 p 23-26

CsCL 108

The dasign and operation of a 100 kllnwatt wind driven
generator are reported. its high spoed threa-bladed turbine
operates at a height of 50 metars. Blades are rigidly connected
to the hub and turbine revolutions change linearly with wind
velocity, maintaining a constant speed ratio of blade tip velocity
to wind velocity over the full predeterminad wind range. Three
generators installed in the gondoia generate either dc or ac
current, Based on local wind conditions, the device has a maximum
output of 720 kilowatts at a wind velocity of 16 maeters per
second. Total electrical capacity is 750 kilowatts, and power
output per year is 2.135,000 kilowatt/hours. GG.

N74-18783* National Asronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

WHERE THERE IS A WIND, THERE 1S A WAY

Charles A. Mosher /n its Wind Energy Conversion Systems
Dec. 1973 p 27-32

. CSCL 10B

A shift in USA ensrgy policy from oil or natural gases to
tharmonuclear fission and solar energy is predicted. A massive
diversified energy research and development effort to productively
harness the energy in the winds is outlined to develop commaercially
faasible wind energy conversion systams - considered 2 form of
solar energy - in the near future. GG.

N74-16764"% - West Texas State Univ., Canyon.
NEED FOR A REGIONAL WIND SURVEY
Vaughn WNeison and Ead Gitmore {Amarillo Coll} /n NASA.
Lewis Res. Center Wind Energy Conversion Systems Dec.
1973 p 33-40 ‘
CSCL 10B

Accurate measurements for the purpose of estimating wind,
energies are proposed in those regions of the USA where the
greatest potentials exists. Freliminary wind characteristic
calculations from weather station data ara provided far the



N74-18765

Southom Grest Plains region; wind enargies from 1563 10 212
kW-ht/lft squared-par yearl far 1970 to 1972 are datermined.
It Is concluded that a wind erergy survey based on data compiled
from weather service stations is feasible for determining the
dnérgy potential of s windpowered integrateéd ener’g‘-,r"ﬁbiwdi'k.s
G.

N74-16786* Okishoma Univ., Mormsn. .
WIND POWER DEMONSTRATION AND SITING PROB-
LEMS .

Karl H. Bergey fn NASA. Lewis Res. Centsr Wind Energy
Conversion Systems Dec. 1973 p 41-45 refs

CSCL 108

Tachnical and aconomic feasibility studles on a small
windmill to provide overnight charging for an electrically driven
cer are reported. The auniliary generator provides pawer for heating
and cooling the vehicle which runs for 25 miles on batiery
powaer alone, and for 50 milee with the onboard charger operating.
The biadas for this windmill have a diamever of 12 feet ond are
. coupied: through to .o conventional automobite shtemator so that
they are ablta to completely recharge car hetteries in 8 hours,
Optimization of a windmill/storage system requlres detailed wind
welocity information which permits rational siting of wind powar
gystam stations. G.G.

N74-16786* Aleske Univ., Fairbanks.

BURFACE WIND CHARACTERISTICE OF BOME ALEUTIAN .

JISLANDS €20
Tunis Wentink, Jr. /n NASA. Lewls Res, Conter Wind Energy
Convorslon Systems Dec. 1873 p 46-62 refs

CSCL 048

The wind power potentisl of Algske is ssseszed In order to
dotermine promising windpower sites for construction of wind
machings and for shipment of wind derived anergy. Analyses of
near gurface wind data from promising Aleutian sites accessibls
by ocean transport indicate probable velocity regimes and alao
present deficiencies In available data. It is shown that winds for
soma degree of power generation are avallable 77 percent of
the time in the Alautians with pesk velocities depending on
locetion, G.G

N74-16787* Oregon Stete Univ.. Corvallis.

WIND POWER RESEARCH AT OREGON STATE UNIVER-
SITY

E. Wendoll Hewson /n NASA, Lewis Res. Canter Wind Energy
Comversion Systerns Dec. 1973 p 53-61 refs

CSCL 108

Thare have been two primary thrusts of the research effart
to date, along with severs! supplementary ones. Qna primary
ares has been an investigation of the wind fields along coasta
areas of the Pacific Northwest, not only at the shoreline but
also Yor @ number of miles inland and offshore as well. Estimates
heve been made of the influsnce of the wind turbulsnce as
measurad at coastal sites in moditying the pradicted dependence
of power genersted on the cube of the wind speed. Wind flow
patterns in the Calumhbia River vallay heve also been studied.
The second primary thrust hos bean to substantigly modify and
improve an existing wind tunne! to permit the build up of n
boundsty layer in which varlous model studies will be con-
ducted, Ons of the secondary studies involved astimating the
cost of bullding an aerogenerator. Author

N74-18768" Eloctrical Ressarch Association, Surrey (England).
WIND DATA FOR WIND DRIVEN PLANT c20
Arthur H. Stodhant /n NASA. Lewis Res. Center Wind Enargy
Conversion Svstems , Dec. 1973 p 62-89

CSCL 04B

Simple, averaged wind velocity data provide information on
energy availability, facilitate generator site selsction and sneble
8ppropriate operating renges to be established for windpowered
plams. They also provide a basis for the prediction of extreme
wind speeds. Author
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N74-16788* Princoton Univ., N.J,

AN INTRODUCTION YO THE PRINCETON SAILWING
WINDMILL

T. E. Sweeney and W. B, Mixon /n NASA. Lewis Res. Conter
Wind Engrgy Conversion Systems Dec. 1973 p 70-72 refs

CSCL 108 :
Specifically discussed is the seilwing windmill. The serody-
namic characteristics of the sailwing itself arm presented in
condensed form and its natural application to the wind machine
is discussed. Past znd present sallwing windmill configurations
are shown and their relative merits ave compared, A section on
a future promising configuration is presented and its compatibility
to advenced technology alectrical machinery is briefly discussed.
Also ingluded is & short bibliography. Authar

N74-16770* Windworks, Inc.. Mukwanage, Wis,

TME USE OF PAPER HONEYCOME FOR PROTOTYPE
BLADE CONSTRUCTION FOR SMALL TO MEDR|UM. SIZED
WIND DRIVEN GENERATORS ’ ¢18
Hans Meyer /n NASA. Lewis Res. Center Wind Enargy
Convargion Systorqs Dec. 1873 p 73-74

CSCL 11D :

Paper honeycemb is used for the construction of conventional,
propeller-type, windmill blades. Using fairly’ simple tachniques -
and conventional power togls, It is possiblo to shape both gimpla
foile and more complex folls with or without tapered plan forms
and with or without varying proRlles. A block of honsycomb, In
fts comprogesd form, s mounted on a wadge and run through
@ bandsew with the table 8t an appropriata tilt angle. it is the
combination of the wadge angle and the table angle that pives
the tapored planform and profile shape. MNext the honeycomb ls
expanded on the shaft and jigged to give the desired angles of
attack. With the honeycomb fixed in position, the blade Is coversd
with @ fine weave fiberglass cloth, Any surfoce quality can then
be achieved with filling and sanding. Author *

N74-16771* New Alchomy Inst., Woods Hole. Mass.

THE SAIL WING WINDMILL AND ITS ADAPTATION FOR
USE IN RURAL INDIA

Marcus M. Shorman /n NASA. Lewis Res. Center Wind
Energy Converslon Systams Dec. 1873 p 76-79 refs
CSCL 108 .

An 8 meter-diamater prototype aaii wing windmill is reported
that uzes & one meter-diameter bullock cartwhael to which three
bambioo poles are fatched in @ triangular pattern with overtapping
ends, to form the sifrome for cloth sails. This device litts 300
pounds 10 & height of 20 fest in one minute in & 10 mph
wind, G.G.

N74-16772° Army Air Mobility Resesrch and Davelopment
Lab., Moffett Field, Catif.

RCTOR DYNAMIC CONSIDERATIONG FOR LARGE WIND
POWER GENERATOR SYSTEMS

Robert A. Ormiston /n NASA. -Lewis Res. Canter Wind Energy
Conversion Systems Dec. 1973 p 80-88 rof '

CSCL 108 i .

Successful {arge, reliable, low maintenance wind turbines
must ba designed with full consideretion for minimizing dynemie
response to eerodynamic, inertigl, and gravitations! forces. Much
of exiating helicopter rotor technology is applicabla ta thia problem,
Comparsd with heiicopter rotors, large wind turbines are likaly
to be relativoly lesa fiexibie with higher dimenslonless natural
trequencies. For very large wind turbines, low powsr output per
unit weight and stresses due to gravitational forces are limiting’
factors. The need to reduce rotor complexity to a minimum favors
the use of cantilevered (hingeless) rotor configurations whers
stresses are relieved by elastic deformations. Author

N74-16773* Eoeing Vertol Co., Philadéighia, Pa,
THE EFFECT OF AERODYNAMIC PARAMETERS ON
POWER QUTPUT OF WINDMILLS -



W Wiesner /i NASA. Lewis Res, Center Wind Energy Conversian
Systams Dec. 1973 p 89-96

CSCL 108

Asrodynamic results for @ study on windpowsr generatioh
are raported. Windmill power output is presented in terms that
are commonly used in rotary wing analysis, namely. power cutput
BS & fusiction of drag developad by the windmill. EHfect of tip
speed ratio, solidity, twist. wind angle, blade setting and airfoil
characteristics are given, : Author

N74-16774* Science Applications, Inc., La Jolla, Calif, Advanced
Concepts Div. '

VERTICAL AXIS WIND ROTORS: STATUS AND POTEN-
TIAL

W. Vance /A7 NASA.- Lewis Res. Center Wind Energy Conversion
Systems Dec. 1973 p 96-102

€SCL 108

The design end application of a vertical axis wind rotor is
reported that operates as a two stage turbine wherein the wind
impinging on the concava side is circulated through the center
of the rotor 10 the back of the convex side, thus decrassing
what might otherwise be & high negative pressure regicn.
Successiul applications of this wind rotor 10 water pumps, ship
propulsion, and building ventilators are reported. Also shown |s
tha feasibility of using the energy In ocean waves to drive the
rotor. An analysis of the impact of rotor aspect ratio an rotor
accelergtion shows that the smaount of venting botween rotor
venes has @ very significant effect on rotor speed for 8 given
wind speed. G.G.

N74-18776* Grumman Aerospace Corp., Bethpege, N.Y.
. Research Dept. .

ADVANTAGES OF THE DIFFUSER-AUGMENTED WIND
TURBINE :
R A. Oman and K. M. Foraman /7 NASA, Lawis Res. Center
Wind Energy Conversion Systems Dec. 1873 p 103-108 rafs

CSCL 108

Performance optimization for 8 wind turbine is realized by
using a shrouded diffuser to produce up 1o twice the pawer of
unshrouded turbines of the sama dismeter. The diffuser canvarts
. the kinetic energy of the Row downstream of the rotor into &
pressure rise and thus makes it possible for the rotor 10 capture
airffiow from o free stream tube 8res that is greatar than thet
from the rotor itsell. Tha flow velogity through the shrouded
rotor is 20 to BO percent greater than the free wind velogity as
opposad to 67 percent less for the unshrouded case. The diffusar
also makes if possible to accommodate very high wind speeds
without the nead of variable pitch in the rotor blades. G.G.

N74-18776" California State Univ., Sen Diago.

BUCKET ROTOR WIND-DRIVEN GENERATOR

Howard H. Chang snd Horace McCracken (Sunwater Co.) In
NASA. Lewis Res. Center Wind Energy Convarsion Systems
Dac. 1973 p 107-108

CSCL 108 .

- As comparad with the ordinary propefier type rotar, the bucket
_rotor is limited in rotations! speed since the tip rotor speed cen
_ ‘nevar exceed the wind spesd. However, it does not present the
blads fatigue problem that the ordinary ratar has, and it perhaps

" ceusée less’ sight pollution. The defisctor venes also provide a
venturi passage 10 ‘capture grester wind flow. The bucket rotors
can be strung tagather end-to-end up to thousands of feot long

16 produce large amounts of power. Author

N74-18777% Wiscangin Univ., Madison.
WIND-POWERED ASYNCHRONOUS AC/DC/AC CONVERT-
ER SYSTEM ) .
D. K. Reitan ./ NASA. Lewis Res. Center
Conversion Systems Dec. 1973 p 109-114 refs

Wind Enargy

CSCL 10B
" Two asynchronous ac/dc/sc systems are modelled that utilize
wind power to drive a variable or constant hertz altemator. The

. 87

N74-16781

first systom employs a high power 80-heriz inverter tie to the
larga backup supply of the power company to either supplement
them from wind anargy. storage. or from a combination of both
at @ preset desired current; rectifier and inverter are ideantical
and operate in either mode depending on the silicon control
rectifier firing angle. The second system employs the same
ractification but from a 60-hertz alternator arrangemant; it provides
mainly dc output. soma sinuscidal 60-hertz from the wind bus
and some high harmonic content 60-hertz Trom an 800-watt
inverter. . . G.G.

N74-16778* Okiahoma State Univ.. Stillwater.
AN ELECTRICAL GENERATOR WITH A VARIABLE_ SPEED

INPUT: CONSTANT FREQUENCY OUTPUT

H. Jack Allison /i NASA, Lewis Res, Center Wind Snargy
Conhversion Systams Dec. 1873 p 116-120 {For -~

CSCL 10B

A new type of rotary energy conversion device far obtaining
a desired constant frequancy output independent of the speed
of the prime mover has been developed and tested using the
tachnique of field modulation and solid state altarnator output
processing, A 10-kilowatt prototype fisld modulated frequency

 down convarter system was designed, built, and successfully

tested. Experimentally obrained performance characteristics are
prasanted. Author

N74-16778* Tompkin (Joseph), Salem, Ore.

VOIGHT VARIABLE SPEED DRIVE :
Jogeph Tompkin /n NASA. Lewis Res. Center Wind Enargy
Convarsion Systems Dec. 1873 p 121-122

CSCL 108

. The veriable speed, drive transmission {8 mounted within the
gondola and connected with the wind turbine blades and the
hub. This unit is designed for the production of ac power. The
turbine tums by means of the varlable speed drive and a sot of
synchronous three phase genarators. This motion is controlied
sutomatically by two wind rosattes in such a way that the wind
turbine elways opposes the wind direction. The Voight variable

" gpsod drive is a mechanical variable positive drive gear transmis-

sign. It has an unlimited power and torque transmission, a constant
ratio with high degree of accuracy. @ speed varlation over a
wide range, and a nonslip drive. Author

N74-18780" Oklahoma State Univ.. Stillwater,

ENERGY STORAGE USING HIGH PRESSURE ELECTROLY-
§18 AND METHODS FOR RECONVERSION' .
William L. Hughes /n NASA. Lewis Res. Centar Wihd Energy |
Convarsion Systems -Dec., 1973 p 123-128 .

CSCL 10C

- Theoretical snd experimental studies on high pressure
glectrolysis producing hydrogen and oxygen for energy storege
and reconversion are reported. Modarate temperature. high
pressure hydrogen/oxygen fusl cells with nicke! slactrodes are
investigated for effects of pressure. temperature, and membrane
porosity, Test results from an aphodid burner turbine ganerator
combination obtained 40 percent kilowatt hours out of the fuel
call divided by kilowatt hours into the atectrolyzer. It is eoncluded
that high pressurs hydrogenstion of organic materials cen be
used to synthesize hydrozenes and methanes for making
synthetic vehicular fuels. . G.G.

N74-18781" General Electric Co.. Santa Barbara, Clif.

USE OF MYDROQGEN AND HYDROGEN-RICH COMPQO-
NENTS AS A MEANS OF STQRING AND TRANSPORTING
ENERGY . ' '
Walter Heusz /7 NASA. Lewis Res. Centar
Conversion Systems -Dec. 1973 p 130-134 -,

Wind Energy

CSCL 10C ' :

A pne-megewatt wind energy source is assumed that uses
half of its output to sarve customers as alectricity, and stores
the other half by conversion to kydrogen. to liquid hydrogen. to
stored LH2, and back to electricity. Energy costs and capital



N74-16782

costs of the conversions escalate unit costs to 12.9 cents per
kilowatt hour. High conversion costs can be reduced by using
Mg2NiH4 and FeTiH2 storage. or by using a 100- or 1000
megawatt system. G.G.

N74-16782" General Electric Co., Lynn, Mass.

STATUS AND APPLICABILITY OF SOLID POLYMER
ELECTROLYTE TECHNOLOGY TO ELECTROLYTIC HY-
DROGEN AND OXYGEN FRODUCTION ‘

W. A. Titterington /n NASA. Lewis Res. Canter Wind Energy
Conversion Systems De¢ 1973 p 135-136

CSCL 108

The solid polymer electrolyta (SPE) water electrolysis
technology is presented as a potential energy conversion method
for wind driven generator systems. Electrolysis life and perform-
ance data are presented from laboratory sized single cells (7.2 sq
in active area] with thigh cell current density selected
{1000 ASF) for ngimal operation. Author

N74-16783% Applied Physics Lab., Jehns Hopkins Univ., Silver
Spring, Md. ‘
SUPERFLYWHEEL ENERGY STORAGE SYSTEM

David- W. Rabenhorst fn NASA. Lewis Res. Center Wind
Energy Conversion Systems Dec. 1973 p 137-145 refs

C5CL 108 .

A windpowsrad system using the suparflywheel configuration
for energy storage is considered. Basic elements of superflywheels
are thin rods assembled in pregrooved hub lamina so that they
fan out in radial orientation. Adjacent layers of hub lamina are
assembled 90 degree in rotation to each other so as to form a
circular brush configuration. Thus stress concentrations and rod
failure are minimized and realistic failure containment for a high
performance flywheel is obtainsed. 5.G.

N74-16784% National Aeronautics and Space Administration.
tewis Research Center, Cleveland, Chio. '
BATTERIES FOR STORAGE OF WIND-GENERATED
ENERGY
Harvey J.- Schwartz /n its Wind Energy Conversion Systems
Dec. 1973 p 148-151
CSCL 10C

Cost effectiveness characteristics of conventional-, metal gas-,
and high energy alkali metal-batteries for wind generated anergy
storage ars considersd. A tead-acid battery with a power dansity
of 20 to 30 watt/hours per pound is good for about 1500
charge-discharge cycles at a cost of about $80 per kilowatt
hour. A zinc-chiorine battery that stores chioring as solid chiorine
hydrate at temperatures below 10 C eliminates the need to
handte gaseous chiorine; its raw material cost are low and
inexpensive carbon can ba used for the chlorine electrode. This
system has the best chance to replace lead-acid. Exotic alkaii
metsl batieries are deemed too costly at the present stage of
development. G.G.

N74-18785% InterTechnology Corp.. Warrenton, Va.

ENERGY STORAGE BY COMPRESSED AIR

Gagrga T, Széyo /v NASA. Lewis Res. Center Wind Energy
Conversion Systems -Dec. 1973 p 152-164

CSCL 10C

The feesibility of windpower energy storage by compressed
air is considered. The system is comprisad of a compressor, a
motor, and a pump turbine to store ait in caverns or aquifiers.
It is proposed that starage of several days worth of compressed
air up to 650 pounds per square inch can be used to push the
aquifier up closer to the container dome and thus initiate piston
action by simply compressing air more and more. More snergy
can be put into it by pressure increase or pushing back_the
water in the aquifier. This storage system concept has reheat
flexibility and lowest cost effactiveness. G.G.

N74-16786* Jacobs Wind Electric Co., Inc., Fort Mayers, Fla.
EXPERIENCE WITH JACOBS WIND-DRIVEN ELECTRIC
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GENERATING PLANT, 1931 - 1957
Marcalius L. Jacobs /7 NASA. Lewis Res. Centar Wind Energy
Conversion Systems -Dec. 1973 p 155-158

CSCL 108 . .

Engineering, construction, performanca, electric output, and
different uwses of the wind electric 2500- to 3000-watt plant
are outlined. After several years of testing cifferent types of
windmills, the three blade aeroplane type of propelier was found
to be far superior in power output. By means of a flyball governor
operated, veriable pitch speed control, the maximum speed of
the propeller was accurately and easiy controlled, to prevent
excessive speeds in high winds and storms. The three blade
propeller was found to be necessary to pravent excessive vibration
whenever the shift of the wind direction required the plant to

change its facing direction on the tower. Author
N74-16787* McGill Univ., Montreal {Quebec). MacDonald
Coll.

REVIEW OF THE WINDPOWER ACTIVITIES AT THE BRACE
RESEARCH INSTITUTE '
T. A. Lawand [n NASA. lewis Res. Center

Convarsion Systems Dec. 1973 p 159-184 refs.

Wind Energy

CSCL 108 .

A chronology of windpowaer studies at the experimental station
on Barbados is presented that includes the various development
activities on wheeling windmilis whose power output is utilized |
through electrical and slectronic systems, A list of institute
publications on windpower is included. G.G.

N74-16788* Solar Wind Co.. East Holden, Maine.

WIND POWER SYSTEMS FOR INDIVIDUAL APPLICA-
TIONS

Henry M. Clews /n NASA. Lewis Res. Center Wind Energy
Conversion Systems Dec. 1973 p 165-169

CSCL 108

A small windpower system is described which is suitable
for electrifying a house. The self-contained unit consists of a
1wo kilowsatt wind driven generator. a set of 19 storage batteries,
a small dc to ac inverter, and a gasoline generator for use as
an emergency backup system in case of prolonged cslm periods.
Cost effectiveness of the electricity generated by this windmil!
system comes out to about 15 cents per kilowatt hour -
assuming a 10 year life for the batteries and a 20 year lifa for
the other components. Some other small windpower systems
are also describad, and it is shawn that 2 windpowered generator
in the 15- to 25-kilowatt output range coupled to a direct heated
water storage system is able to heat a typical New England
home, . G.G.

N74-16789* Pennwatt Corp.. Houston, Tex.

ECONOMIC CONSIDERATIONS OF UTILIZING SMALL
WIND GENERATORS

Robert Dodga /n NASA. Lewis Res. Center Wind Energy
Conversion Systems Dec. 1973 p 170-173

CSCL 0B

The economic feasibility of smal! wind generators is compared
ta that of solar cells. primary batteries, thermosglectric generators,
and engine generators. It is shown that small wind generator
plants offer an attractive alternative to primary battery systems
and constantly running engihes to generate power in remote
areas., The limitation is an annual average wind velocity of at
least 9 to 10 mph. Presently avsaitable units are most usefuf in
the average load range of 10 to 1000 watts, GG,

N74-16790" Hydro-Quebec Inst. for Research, Varennes.
WIND UTILIZATION IN REMOTE REGIONS: AN ECONOM-
IC STUDY -

James H. VanSant /n NASA. Lewis Res. Centsr Wind Energy
Conversion Systems Dec. 1873 p 174-176

€scCL 10C



A wind driven generator was considered as a supplemant
to a diesal group, for the. purpose of economizing fuel when
wind power is available. A specific location on Hudson's Bay.
Povognituk, was selected. Technical and economic data availabie
for a wind machine of 10-kilowatt nominal capacity and available
wind data for that region were used for the study. After subtracting:
the yearly wind machine costs from savingg in fusl coOsts. a net
savings of $1400 per ygar is realized. Thess values are approxim-
ate, but are though to be highly conservative. Author

. N74-16791* Montana State Univ., Bozeman.

.. GENERAYING SYSTEM
- Raiph E. Powe

TECHNICAL FEASIBILITY STUDY FOR THE DEVELOPMENT
OF A. LARGE CAPACITY WIND POWERED ELECTRICAL

in NASA. Lewis Hes. Center Wind Energy
Conversion Systems -Dec. 1973 p 177-179 v
CSCL 10C )

The sngineering feasibility of developing a basic mechanical
systern necessary for extracting large amounts of power {on the
order of 10 to 20 MW) from the wind is considered using the
concept of vertical airfoils maving along a closad horizontal track
systemi. Attention is focused on those componentis nacessary
for the conversion of wind energy to mechanical energy. although
tha general characteristics and critical aspects of other componanis
are also considered. The four phases of this program are: (1}
Establishment of component specifications and interface require-
ments for major system components; (2) formutation of alternative
sets of conceptual designs for major systern components: {3)
enginesring analysis of various components and sysiems; and
(4) -re-examination of basic concept and identification of any
desirable follow-up work. Authar

N74-18792* Oregon State Univ., Corvallis.

THE OREGON STATE UNIVERSITY WIND STUDIES

Robert E. Wilson /n NASA. Lewis fles. Center Wind Energy

- Conversion Systams Dec. 1973 p 180-185

" C8CL 10C

The esconomic feasibility of commercial use of wind generated'
powsr in selectad areas of Oregon is assessed. A number of
machines for generating power have bean examined. These include

" the Savonius rotor. transiators, conventional wind turbines, the
_ girculation controfled rotor and the vertical axis winged turbine.

. Of these machines, the conventional wind turbine and the vertical

axis winged turbine show the greatest promise on the basis of
the power devefoped per unit of rotor blade area. Attertion has
been focused on the structural and fatigue analysis of rotors
since the economics of rotary winged, wind generated power
depends upon low cost, long lifetime rotors. Analysis of energy
storage systems and tower .design has also been undertaken.
An economic means of energy storage has not been fournd to
date. Tower design studies have produced cost estimates that
are in general agreement with the cost of the updated Putnam

110-foor tower. . . . Authar
N74-16793* Aerowatt Comp., Paris (France).

FRENCH WIND GENERATOR SYSTEMS

John M. Noel /n NASA. Lewis Res. Center Wind Energy

Conversion Systems -Dec. 1873 p 186-196

CSCL 10B-

 The experimantal design of a wind driven gensrator with a
rated power of- 800 kilovolt amperes and capable of being
connected .to the main electrical network is reported. The rotor
is. o .three bladed propeller; each blade is twistad but the, fixed
pitch is adjustable, The asynchronous 800-kilovolt ampere

- generator is driven by the propeller. through a gearbox. A

dissipating resistor regulates the machine under no-load condi-
tions. The first propeller on the machine lasted 18 months;

. replacement of the rigid propeller with a flexible structure resulted

in breakdown due to flutter effects. Author
N74.16794* Massachusetts Univ., Amherst.

A PROPOSED NATIONAL WIND POWER R AND D
PROGRAM
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'N74-16798

William Heronemus /7 NASA. Lewis Res. Centar Wind Energy:
Conversion Systems .Dec. 1973 p 197-203 ~

CSCL 108 ) .
An offshore wind powar system is described that consists
of wind driven electrical dec genarators mountad on floating towers
in offshore waters. The output from the generators supplies
undsrwater electrolyzer stations in which water is converted into,
hydrogen and oxygen. The hydregen is pipad to shore for
conversion to electricity in fuel cell stations, it is estimated that
this system can produce 159 x 10 to the ninth power kilowatt-
hours per year. It is concluded that solar energy - and that
includes wind energy - is the only way out of the US enargy.
dilemma in the not too distant future. Author

N74-16795* Budgen and Associates. Pointa Claire (Quebec).
A COMMENT ON TOWERS FOR WINDMILLS

Harry P. Budgen /m NASA. 'Lewis Res. Center Wind Energy
Conversion Svstems -Dec. 1973 p 204-205

CSCL 108 .

Design’ considarations for windmill tower structures include
the effects of normal wind farces on the rotor and on the tower.
Circular tabular or masonry towss present a relatively simple

" aerodynamic solution. Economic factors establish the tubular tower

as superior for small and medium sized windmills. Concrete and
standard concrete block designs are cheaper than rafabricated
stesl structures that have to be freighted. G.G.

N74-16796* Stuttgart Univ, {Wast Germany).
SOME EXTEMPORANEOUS COMMENTS ON OUR EXPERI-
ENCES WITH TOWERS FOR WIND GENERATORS

Uirich Hutter /7 NASA. Lewis Res. Center Wind Energy
Convarsion Systems Dec. 1973 p 208-207 ‘

csCL 108 ) : :

A wind genarator tower must ba designed to withstand fatigue
forces and gust winds loads. Optimur tower height depends on
the enargy cost to the custdmer bacause an increase in_height
results in an increase in the cost of the plant. It is suggested
that costs are minimum for the shortest tower possible and
that the rotor should be as jarge as possible. "G.G.

N74-18797* AercVirgnment, Inc., Pasadena, Calif.

WIND MACHINES <20
P. B. 5. Lissaman /7 NASA, Lewis Res. Center Wind Energy
Conversioh Systams Dec. 1973 p 208-239

CSCL 048

The basic elements. of the air/ water momentum exchange
are described by the environment, the potential, the air and.
water subsystems, the total system, and tha rule. Many of these
topics mave direct analogues in aerogenerator design. Aspects
of optimal sail design and of waveless hulls are kriefly outlined.
A wind driven vehiclé capable of moving directly downwind faster
than the wind, is reported. The lecture is illustrated with slides
and movie clips showing surfing catamarans. land and water
versions of the Bauer vehicle, hang gliding. land sailing, and
wind surfing. Author

N74-16798*  National Science Foundation, Washington, D.C.
NSF PRESENTATION '

Frederick H. Morse /7 NASA. Lewis Res. Center Wind Energy
,Conversion Systems Dec. 1973 p 240-243

CSCL tUB
Wind energy conversion research is considered in the
framawork of the national energy problem. Aesearch and
development efforts for the practical 'application of solar energy
-+ including wind energy -- as alternative energy supplies are
d in: {1} Heating and cooling of buildings: {2) photovoliaic
energy conversian: (3} solar thermal energy conversion; {4) wind
energy conversion: (5) ocean thermal enargy corwersion; (6}
photosynthatic production of organic matter; and (7} conversion
‘of organic matter into fuels. LG.G.




N74-16799

N74-16798*% National Aeronautics and Spaca Administration.
Lewis Rasearch Center, Cleveland, Ohio.

NASA PRESENTATION

Ronald L. Thomas /n jts Wind Energy Conversion Systems Dec.
1973 p 244-253

CsCL 10B .

The development of a wind energy systern is outlined that
supplies reliable energy at a cost competitive with other anargy
systems. A government directed industry program with strong
university support is recommended that includes metecrolagical
studies to estimate wind energy potentials and determines
favorable regions and sites for wind power installations. Key
phases of the overall program are wind energy conversion systams,
metecrological wind studies, anergy storage systems, and
environmental impact studies. Performance testing with a
prototyps wind energy conversion and storage system is projected
for Fiscal 1977. G.G.

N74-16800%# National Aeronauties and Space Administration.
Lewis Research Center, Cleveland, Ohio.
rHe-02 COMBUSTION POWERED STEAM-MHD CENTRAL
POWER SYSTEMS
G. R. Seikel, J. M. Smith, and L. D. Nichols 1974 14 p refs
Presented at Hydrogen Economy Miami Erergy Conf. Miami
Beach, Fia., 18-20 Mar. 1974; sponsared by Univ. of Miami
(NASA-TM-X-71512; E-7830) Avail: NTIS HC $3.00 CsCL
108

Estimates are made for both the performance and the power
costs of H2-02 combustion powerad stearm-MHD cantral power
systems. Hydrogen gas is assumed to be transmitted by pipe
from a remote coal gasifier into the city and convertad to electricity
in a steam MHD plant having an integral gaseous oxygen plant.
These steam MHD systems appear to offer an attractive alternsative
to both in-city clean fueled conventional steam power plants
and to remote coal fired power plants with underground electric
transmission into the city. Authar

N74-16801*¢ Linguistic Systems. Inc., Cambridge, Mass.
USING THE ENERGY OF THE WIND FOR ELECTRIFICA-
TION
V. R. Sektorov Washington NASA Feb. 1974 18 p Tiansh
inte ENGUISH from Elektrichestve, (USSR), no. 3 March 1953
p 11-16
{Contract NASw-2482)
{NASA-TT-F-15307) Avail: NTIS HC $4.00 CSCL 10A

The utilization of wind energy for generating electric powsr
is discussed. Existing power generators utilizing wind energy are
described and their use in agriculture is indicated. Author

N74-18802"} Scientific Translation Service. Santa Barbara,
Calif.
THE ECONOMY AND PRACTICALITY OF LAAGE SCALE
WIND GENERATION STATIONS (CONCLUSION)
H. Witte Washington NASA Feb. 1974 15 p refs Transl.
into ENGLISH from Elektrotech. Z. {Berlir-Charottenburg), v. 59,
no. 52, 29 Dec. 1938 p 1404.1407
{Contract NASw-2483}
(NASA-TT-F-15348) Avail: NTIS HC $4.00 CSCL 108

The design and operationa! problems of wind power generating
stations are discussed. Wind power genarating stations are found
to be economical for opgration in conjunction with existing
generating stations. Very jarge ring denerator stations are
described. Author

N74-16803%§ Linguistic Systems. Inc., Cambridge, Mass,
A WIND PLANT TO POWER SEA SIGNALS
F. Baumeister Washington NSA Feb. 1974 17 p Transi.
into ENGLISH from elektrotech. Z. (Berlin-Charlottenhurg), v. 7,
no. 12, 21 Dec, 1955 p 437-441
(Contract NASw-2482) .
(NASA-TT-F-15356) Avait: NTIS HC $4.00 CSCL 10B

On the basis of the axpetience with the Schlgimunde
windpower plant, it may be said in conclusion that BCONOMIC
operation of such a windpower plant is feasible whenaver, on
the ane hand, the cost of connecting the consumars to the

80

public network is prohibitive, and on the other hand sufficient
wind is available. The planning of long term duration and force
raading is of particular value, It is advantageous to erect windpower
plants in ¢toastal and mowntain regions. Author

N74-16807%)  Arizons Univ.. Tucson.
Engineering.
INVERSION LAYER SOLAR CELL FABRICATION AND
EVALUATION Final Report
R. L Call Sep. 1973 95 p Prepared for JPL
{Contracts NAS7-100; JPL-953461)
{NASA-CR-136932) Avail: NTIS HC $8.00 CSCL 104
Silicon soclar cells operating with induced junctions rather
than diffused junctions have been fabricated and tested. Induced
junctions were created by forming an inversion laver near the
surface of the silicon by supplying a sheet of positive charge
above the surface. This charged layer was supplied through
three mechanisms: {1} applying a positive potentiai to a transparent
electrode separated from the silicon surface by a dielectric, [2)
contaminating the oxide iayer with positive ions, and (3) forming
donor surface states that leave a positive charge on the surface.
A movable semi-infinite shadow delineated the extent of sensitivity
of the cell due to the inversion region. Measurements of the
response of the invarsion layer cell to light of different wavelangths
indicated it to be more sensitive to the shorler wavelengths of
the sun’s spactrum than conventional cells. The graater sensitivity
occurs because of the shallow junction and the strong electric
field at the surface. Author

Dept. of Electrical

N74-16809§ Brookhaven National Lab., Upton, N.Y.
HYDROGEN ECAONOMY
V. L Sailor 1973 23 p refs Presented at Seminar on Novel
Powar Sources for a Power Hungry World, Baltimore Sponsorad
by AEC
(BNL-18224) Avail: NTIS HC $3.25

A brief discussion is given of the possibilitias of synthatic-fuel
energy conversion cycles. The advantages and disadvantages of
using codl and oil shale products are indicated. Environmental
and economical problems which remain during the product of
synthatic fuels from coal and oil shale, and the advantages and
disadvantages of hydrogen as a synthetic fuel are outlingd.
Technical problems involve storage and on-board tankage for
vehicles and aircraft. Safety problems ara also discussed. NSA

N74-16810§ Sandia Labs., Albuguergue. N.Mex.
ECONOMIC COMPARISON OF TWO SOLAR/HYDROGEN
CONCEPTS
W. H. McCulioch, R. B. Pope. and D. 0. Lee Oct. 1973 12 ']
refs
{Contract AT(29-1)-789)
(SLA-73-900) Avail: NTIS HC $3.00

Two concepts for producing hydrogen from solar energy are
axamined. The utilization of solar energy and the concept of a
hydragen fuel both have drawbsacks. Solar energy is intermittant,
interrupted by the diurnal cycle of available sunlight ‘and by
weather conditions. Most systems designed to use solar energy
include an expensive energy storage mechanism to meat demands
during pariods when there is ng incident solar radiation. Hydrogen
generation plants would require large amounts of energy input,
The concepts described utilize parametars typical of operation in
Albuquerque, New Mexico. It is assumed that the collectors are
positioned with the axes in & northsouth plane, tilted 35 deg
from the horizontal toward the south, with  spacing betweean
colisetors equal to the collector dimensions. NSA

N74-16815{ Systems Research Labs. Inc., Dayton. Ohio.
KIVA-i MHD GENERATOR MODIFICATIONS AMD TESTS
Tachnical Report, 28 Feb, 1972 - 31 Mar. 1973
Lester W. Buechler and Robert A. Nimmo Aug. 1973 241 p
refs
(Contract F33615-71-C-1425)
(AD-770083; AFAPL-TR-73-71) Avail: NTI§ CSCL 10/2

The AFAPL-MHD Facility {KIVA-1} was used 1o conduct an
extensive series of tests on the pegwall diagonally connacted
generator. Extensive knowledge was gained in the areas of



conductivity, oxygen-to-fuel ratios, interelectrode connection
angles, seed particle geometry. and optimum loading conditions.
A peak power of 210 KW was achieved. A BGC-to-DC Inverter
was successfully operatagd on the MHD generator. providing an
outplit of B3 KW at 50 KV dc.  Numerous madifications waere
made to the KIVA-l facility, including @ new high-speed data
acquisition systam, a close circuit television system. a puise-control
network for the main burner, a new set of pols faces for the
mapgnet. a digina) display panel, and an instrumented copper
electrode assamnbly. Author {GRA]}

h7&18818# Army 'Foreign Science and Technology Center,
Charlottesvilla, Va.
DIRECT ENERGY CONVERSION METHODS

B. P. Nesterov and V. [. Rydnik 24 Jul. 1873 31 p Transl.

into ENGLISH from Izv. Vyssh. Ucheb. Zaved., Fiz. {Tomskl. no 7.

1971 p 32 - .

{AD-770000; FSTC-HY-23-131-73) Avail’ NTIS CSCL 10/2
" Magnetohydrodynamic generatars, thermoelactric and

tharmion generatars ere discussed. Dote ars presented for

sxparimantal installations of thess generators in the Soviet

Union. GRA

' N74-168184# Armmy Construction Engineering Research Lab.
Champaign, Il ’
ADVANCED ELECTRICAL POWER GENERATION AND
DISTRIBUTION CONCEPTS FOR MILITARY FACILITIES
Jun. 1273 134 p refs
{DA Proj- 4A0-62112-A-891)

(AD-766476; CERL-PR-E-13} Avail! NTIS CSCL t0/2

The report describes probable technical advancement of
alectrical power generation systems in the 1980-1990 time period
for application in-fixed or semi-fixed military facilities in the
power range of 250 kw to 50,000 kw. Subjects covered
include commetrical power reliability, uninterruptible power system,
conventional steam, diesel, gas turbine {open and closed 'cycle)
genarators and distribution systems far currently available
equipment. Advanced power systems include, nuclear reactors,
batteries and fuel cells, magnetohydrodynamic systems, fusion
systems, solar power systems and direct conversion systems of
the thermoelectric and thermionic type. (Modified author
abstract) GRA

N74.16996§# Rocket Propulsion Establishment, Westcott
{England). . ) .
THE PRODUCTION OF LIQUID HYDROGEN AT THE
ROCKET PROPULSION ESTABLISHMENT
R. Bainbridge and T. R. Horton Dec. 1971 60 p refs
{RPE-TR-71/17; BR36685) Avail: NTIS HC $6.00

The design, development and aperation of a liguid hydrogsn
plant with an hourly output of 100 litars of normal liquid hydrogen
ar 70 liters of B5-90 per cent parahydrogen are dascribed. In 8
period of six months aver 40.000 liters of B5-90 per cent
parshydrogen was produced, most of which was used in
support of ELDO projects. The petformance of a pre-cooled Linde
cycle is examined and the major design concepts requirad to
snsure a safe reliable production facility are discussed, ESROQ

N74-17190 Brigham Young Univ., Provo, Utah,
KINETICS OF COAL GASIFICATION IN A LOW PRESSURE,
LOW RESIDENCE TIME, ENTRAINED ‘FLOW REACTOR
Ph.D. Thesis '
Chiang-Liu Chen 1973 192 p
Avail:  Univ. Microfilms Qrder No. 73-31405

Expetimantal studies were made with a small entrained raactor
in which the finaly-ground coal entrained in carrier gas was
rapidly mixed with oxidizing combustion gases. A maximum of
668.5 percent coal was gasified in 0.012 seconds. The char
formation was an overall zero. orider while the acetylene
decomposition was a second order rgaction with a frequency
factor of 4 times 10 to the Tth power and an activation anergy
of about 12 Kcal/mole, The residence time of less than 0.050
seconds is sufficient for hydrocarbon gas production. Higher
residence time resulted in lower gasification because of partial
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N74-17642

decomposition of hydracarbons ta elementary carbon.
Dissert. Abatr.

N74-17454§ Paris Univ. Orsay (France). Lab. of Plasma.
Physics. . T, ’
OESCRIPTION OF THE ENERGY SOURCE -PROJECT
DELWERING 1 MEGAJOULE IN 1 MICROSECOND [DE-
SCRIPTION DU PROJET D'UNE SOURCE D'ENERAGIE
DELIVRANT * MEGAJOULE EN 1 MICROSECONDE]
. Damidau and C. Rioux Apr. 1972 17 p refs in FRENCH
{LF-3) Avail: NTIS HC $4.00 '
The projact for a high energy source delivering one MJ in orié
microsecond using a unipolar autoexcited ironless Totating
gererator is presented. Three subsystems are detailed: {1} the
primary source mentioned above, delivering one MJ in 0.1 second
with one MA current coupled to a magnetic storage coil, (2) 8
primary transfer coil with high efficiency (transfer time 100
microsecond and associated switching gear: and {3} a secondary
trangfer coil to reach one microsecond. Circuit breakets requirad
for the various connections are detailed with regard to mechanical
devices and exploding wire technigues. Mutually coupled
inductances used for high efficiency transfer are described and
the sequence of switch operations ‘detailed. ESROQ

N74-17623f Southwest Research Inst. San Antonio, Tex. Army
Fuels and Lubricants Research Lab. -
PERFORMANCE OF ARMY ENGINES WITH LEADED AND
UNLEADED GASOLINE. PHASE 1: LABORATORY TESTING
Interim Report
. A Russell, J. D. Tosh, A. A. Johnston, J. V. Moffitt, and C.
A. Moses Jan. 1973 1356 p refs
{Contract DAADO5-72-C-0427}
(AD-766760: AFLRL-21) Avail NTIS CS5CL 21/7

Six differert types of Army enginas were endurance tasted
on dynamometers for 125 hr each, using three grades of military
Federal specification gascline having typical conventionally
leaded. low-lead. and unigaded concentrations of lead antiknock
additives, respectively. All six engine types performed satisfactorily
on all gasoline blends from the standpaints of (1) catastrophic
failure. (2} excessive vaive or cylinder wear, {3} engine power
output and fuel and oil consumption, and {4) emissions degradia-
tion. |Modified author abstract) Author .

N74-17627# Argonne National Lab., lit.
SOLAR ENERGY EVALUATION GROUP REPORT
Aug. 1973 48 p refs
{Coentract W-31-109-eng-38}
{ANL-8045) Avail: NTIS HC $4.00

A partial reviews of the status of various phases of
solar-energy utilization and of some of the areas of potentially
profitable research is reported. The review covers the biological
and in vitro aspects of the photochemical conversion of solar
energy; the photovoitaic, photothermal, and thermoslectric studies
of the physical-copversion process: the use of solar anergy for
haating and cooling buildings; and the central-station power
approach. Author {NSA)

N74-17642%§ National Aaronautics and Space Administration.
Lewis Research Center, Claveland, Ohio.
EMLSSIONS OF NITROGEN OXIDES FROM AN EXPERI-
MENTAL HYDROGEN-FUELED GAS TURBINE COMBUS-
TOR
Carl T Norgreri and Robert D.. Ingeba Washington Feb. 1974
22 p refs
(NASA-TM-X-2897; E-7745) Avail: NTIS HC $3.00 CSCL
21E

The effect of operating variables of a hydrogen fueled
combustar on exhaust concentrations of total oxides of nitrogen
was determined at inlet-air temperature levels up to 810 K,
pressure of 414 000N/ sa m, and reference velocity of 21.3 m/sac.
The combustor, which was originally designed for hydrocarbon
fuel produced a NOIx) concentration of 380 ppm with hydrogen
at 810 K inlet-air témperature. A reduction in NO(x) of about
30 % was obtained by modification o a fean or rich primary



N74-17660

zone. The lowest NO(x) levels obtained with hydrogen were
equivalent to those of the refererce combustor buming hydrocar-
bon fuels. . Authar

N74-17660 Central Electricity Generating Board, London
{England). :
ECONOMETRIC MODELS: THEIR APPLICATION TO THE
ECONOMIC AND ENERGY SECTORS
G. G. Kinnane, comp, Dec. 1973 26 p refs
{CE-Bibl-220} Avail: lssuing Activity ‘ )

A bibliography of abstracts on econometric models and their
application 10 the sconomy end energy sectors is presented.
The bibliography has 101 references. EHW.

N74-17661§ Joint Publications Research Service, Arlington,
Va. .
TRANSLATIONS ON EASTERN EUROPE SCIENTIFIC
AFFAIRS, NO. 383
30 Jan. 1974 28 g reis Transi. into ENGLISH from vatious
East Europesn periodicals
(JPRS-81101) Avail; NTIS HC $3.50

Romanian research is reported in the areas of: (1) digital
processing and transmission of information, and {2) fuel savings
with thermoenergetic equipment.

N74-17863 Joint Publicetions Ressarch Service, Arington, Va.
ROLE OF THERMOENERGETIC RESEARCH IN SAVING
FUEL c33
Toofil Popovici and D. Marian /n its Transl. on* Eastern Europe
Sci. Affgirs, No. 3B3 (JPRS-61101) 30 Jan. 1974 p 24-26
Transl. into ENGLISH from Romanie Libera (Bucharest), 18 Nov,
1973 2p

A question and answer interview with the director of the
Romanian Research and Design institute for Thermoensergetic
Equipment is reported. The interview involves proposals of concrate
mathods by which researchers and designars of thermoenergstic
equipment can help 1o better use the fuel in the national
BCONOITYY. . Author

M74-17668)
Economic Analysis. -
DETERMINING THE EFFECTS OF GASOLINE PRICE ON
USE OF METALS IN AUTOMOBILE MANUFACTURE
Phillip N. Yasnowsky and Donald S. Colby 1874 18 p refs
(BM-RI-7871} Awvail: NTIS HC $4.00

An Bttempt was mede to relate the size of automobiles to
the price of gasoline, and the use of minerals in automohila
manufacture to the size of sutomobiles. Only ons of tha many
plausible scenarios of public reaction to higher gasoling prices,
a switch to economy size automaobifes, is developed. No account
is taken of other potential impacts such as improvements in
public trensportation or increased occupancy per vahicle.
Futhermore, 8 gasaline price increase Is tha only incentive to
the greater utilization of economy cars that is considered. A
gasoline price increase to $0.60 per gallon wouid reduce the

Bureau of Mines. Washington. D.C. Office of

amount of minerals requited to produce the automobiles sold in -

the United States bv an setimatsd 15 percent. Gasoline prices
of $0.80 and $1 per gallon would cause declines in mineral
requirements for U.5, automobile saies estimated at 26 percent
and 35 percent, respectively. ' Author

N74-17689¢ Committes on Interior and Insular AHairs u. s
Senate}.

A REVIEW OF ENERGY POLICY ACTIVITIES OF THE 920

CONGRESS
1973 87 p refs Presentad to Comm. on Interior and Insular
Aftairs, 93d Congr., 1st Sess., 30 Dec. 1972 Prepared by Library
of Congr.
Avail:  Comm. on Interior and Insular Affairs

The pravision of an adequate supply of ail needed forms of
energy at reasonable and stable prices, with incentive for their
continued adequate provision. without degradation of the
environment or jsopardy to the national security. and with
minimum waste is discussed. Three basic areas are discusssd:
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the legisiation that was enacted; the legislation that was proposed
but not enatted; and the hearings that were held by the various
committees and subcommitiees of the Congress. In .addition,
reports concarning energy that were issued are included. Author

N74-17880#  Oak Ridge Mationa) Lab., Tenn. ‘ :
NSF-RANN ENERGY ABSTRACTS: A MONTHLY AB-
STRACT JOURNAL OF ENERGY RESEARCH
M. P. Guthrie. ed. Sep. 1973 24 p refs Sponsored in part
by NSF
{Contract W-7406-ang-26) : .
(ORNL-EIS-73-52-Vol-1-No-9)  Avail: NTIS HC $3.25
One-hundred abstracts are presented of recently published
afticles an energy resources. energy conversion; enargy produc-
tion. consumption, economics, and policy; slectric power
production consumption, and transmission; and environmental
studies felated to power production and use. Each abstract is
accompanied by the following infermation: title; author; corporate
author with address: publication description; publication date:
resaarch sponsor; and availability. NSA

N74-17685§ Technische Hogeschool, Delft (Netherlands).
AVIATION NEEDS AND PUBLIC CONCERNS

Emile Vanlennep {(Organ. for Econ. Co-operation and Develop.,
Paris) 1873 39 p Presented at 7th Dr. Aloert Plesman Memorial
Lecture, Delft, Roth, 29 QOct. 1973 ’ ;

. Avail: NTIS HC $5.00

The geventh Dr. Albert Plesman Mamarial Lacture deals with
the problems of aviation needs and pubfic concerns. The problems
of aircraft noise, and its reduction, are discussed. The growing
demands on energy resources Bre coupied with the rising fvel
prices. The growing scarcity of land suitable for airport sites is
ilustrated. Some background data is provided from related OECD
studies. ESRO

N74-17779§ Battells Columbus tabs.. Ohio. :
GENERAL AVIATION COST IMPACT STUDY. VOLUME 1:
EXECUTIVE SUMMARY Final Repart
J. W. Chadwick, T. W, Hall. E. T. Yeagar, and R. W. Cote Jun.
1973 38 p refs
(Contract DOT-FAT72WA-3118)
(AD-771603) Avail: NTIS CSCL Q1/3

The repart in four volumes presants the results of an anglysis
of the effects of cost changes on genaral aviation activity, The
major objectives of the study were to investigate ownership and
operating costs in each segment of general aviation, and to
deveiop methodelogy for evaluating the cost impact of regulatery
changes on general avistion activity. The study effort included
compilation of a cost and activity date basa, definltion of fixed
and variable cost centers. determination of cost sensitivity
relationships and determination of cost impact relationships.
Volume 1 provides a summary of the overall study. [Moditied
author ghstract} GRA

N74-17780# Battslle Cotumbus Labs.. Ghio,
GENERAL AVIATION COST IMPACT STUDY. VOLUME 2.
REBEARCH METHODOLOGY Final Report .
J. W. Chadwick, T, W. Hall, E. T. Yeager, and R. W, Cote Jun.
1873 133 p
{Contract DOT-FA72WA-3118)
{AD-771608) Aveil: NTIS CSCL 01/3

The report in four volumes presents the results of an analysis
of the effects of cost changes on general aviation activity,
Yolume 2 presents the rationale and mathodology used in the
analysis. (Modified author abstraci) GRA

N74-17781§ Battelle Columbus Labs., Ohio.
GENERAL AVIATION COST IMPACT STUDY. VOLUME 3:
PLANNING GUIDE Final Raport
J. W. Chadwick, T. W. Hall, E. T. Yeager, and R. W. Cote Jun,
1973 218 p
(Contract DOT-FA72ZWA-31 18}
{AD-771759) Avail: NTIS CSCL 01/3 i
The report in four volumes presents the results of an analysis



of tha effects of cost changss on general aviation acitivity. The
major objectives of the study ware 10 invastigate ownership and
operating costs in each segment of general aviation, and to
devalop methodology for evaluating the cost impact of regulatory
changes on general aviation activity. The study affort included
" compilation of a_cost and activity data_base. definition_of fixed

and veriabia cost centers, determination of cost sensitivity
relationships and determination of cost impact relationships. The
results are presented in graphical form in Volume 3 of this
report to facilitate easy use. (Modified author abstract} GRA

N74-17784%§ Little {Arthur D), Inc., Cambridge, Mass.
FEASIBILITY STUDY OF A SATELLITE SOLAR POWER
STATION Final Report . .
Pater E. Glassr, Owen £. Maynard (Raytheon Co., Sudbury, Mass.},
John Mackovciak. Jr. {Grumman AZrospace Corp.), and Eugene
L. Ralph {Spectrolab., Inc., Sylmar, Calif) Washington NASA
~ Feb. 1974 188 p refs

{Contract NAS3-18804} :
(NASA-CR-2357: ADL-C-74830} Avail: NTIS HC $5.50 CSCL
10A .
A feasibility studv of a satellite solar power station (S5PS)

whs “conducted: (1) to explire how an SSPS could he “flown™

and controfled in orbit; (2) to determine tha technigues neaded
to aveid radio frequency interference (RFl): and (3) to determine
the key anvironmental, technological, and economic issues

involved. Structural and dynamic analyses of the SSP5 structure:

waera performad, and deflections and internal member loads were
determined. Desirable material characteristics were assessad and
technology developments identified. Flight contral performance
o of tha SSP$ baseling design was avaluated and parametric sizing
studias were parformed. The study of RF1 avoidance technigues
.coverad: (1) optimization of the microwave transmission system;
(2) deviceé design and expected RFI; and (3) SSPS RF| effects.
The idemtification of key issues involved (1) microwave genera-
tion, transmission, and rectification and solar enargy conversion;
{2) environmental-scological impact and biological effects; and
{3} econamic issues. The feasibility of the SSPS based on the
paramaters of the study was established. Author

N74-17786*j§ Linguistic Systems, Inc.. Cambridge, Mass.
DC GENERATOR FOR KOLKHOZ WIND POWERED
GENERATORS : ] :
K. |. Shenfar and A, fvanov Washington NASA  Mar. 1974
11 p refs Transl. into ENGLISH from Elektrichestvo {USSH).
v. 61, 1940 p 14-186 '
{Contract NASw-2482)
(NASA-TT-F-15347) Avail: NTIS HC $4.00 CSCL 10A

The use.af carborundum-graphite resistors to control the
voltage output from small wind-powered generatots is described.
Experiments were parformed for devising methods of regulating
dc genaratars to supply constant voltage, and a new type of
nonlinear resistor was developed for use as a regulator. Author

N74-17787%§ Linguistic Systems, Inc., Cambridge. Mass.
THE PRESENT STATUS OF HONNEF WIND POWER
PLANTS
P.-Juchem Washington NASA Feb. 1974 19 p refs Transl.
imo ENGLISH from Electrotech. Z.. (West Germany). Ausgabe
8, v. 7.no. 5. 21 May 1955 p 187-191
(Contract NASw-2482)
{NASA-TT-F-15355) Awvail: NTIS HC $4.00 CSCL 10A

The most impostant energy sources on garth, next to the
sun and wataer. are coal and oil. Howevar, it seems that these
deposits will ba exhausted in"the forseeable future. Large
windpower plants ‘ara destined to play an important role in the
tapping of new ensrgy sources. Their viability must be judged
from the research and development work carried out in the
U.SSA. the UK, the U.5A. and Germany. Author

N74-17788*§ Boeing Aerospace Co., Seattls, Wash. Kent
Space Center. .

HIGH VOLTAGE SOLAR ARRAY EXPERIMENTS Final
Report

K. L. Kennerud Mar. 1874 136 p refs

{Contract NAS3-14364)
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N74-17792

[NASA-CR-121280) Awvail: NTIS HC $10.00 CSCL 10A

The interaction betwean the components of a high voltage solar
array and B simulated space plasma is studied to obtain data
for the design of a high voltage sclar array capable of 16kW at
2 to 16kV. Testing was cenducted in a vacuum chamber 1.5-m
long by 1.5-m diameter having a plasma source which simulated
the plasma conditions existing in earth orbit betwaen 400 nautical
miles and synchrongus altitude. Test samples inctuded solar array
segments pinhales in insulation covering-high-voltage electrodes,
and plain dielectric samples. Quantitative data are presentad in
the areas of plasma power [osses;, plasma and high voltage
induced damage,” and dielectric properties. Limitations of the
investigation are described.. Author

N74-17789%} Scientific Translation Service, Santa Barbara.
Calif. - ’ : ’

. THE dc GENERATORS FOR UTILIZING WIND POWER

Antonio Carrer Washington NASA  Mar, 1974 26 p vels
Transl. into ENGLISH from Elettrotecnica {Milan}. v. 36, ~
10-25 Aug. p 376-383 ) :
(Contract NASw-2483) :
{NASA-TY-F-15351) Avail: NTIS HC $4.50 CSCL }DA
Theoretical considerations are explained and experimantal
findings pertaining to tha possibility of utilizing wind power with
electromechanical units comprising various types of direct currant
machines. Author

N74-177904 Little (Arthur D.}, Inc., Cambridge, Mass.

NEW SOURCES OF POWER: SQLAR ENERGY

Peter £ Glaser Sep. 1973 13 p Presented at the World
Energy Supplies Conf.. London, 18-20 Sep. 1973

Avail: NTIS HC $4.00 )

Two obstacias to harnassing solar énergy. storags and
collection, are discussed in terms of solar heating and cocling
systams for buildings. The cost ranges for heating with solar
energy are compared with the use of conventional fuels.
Photovoltaic conversion of solar enargy is discussed along with
solar energy conversion in space, solar heat engine power plants,
wind energy. and ocean therma! gradients for powering large
heat engines. ’ K.M.M.

N74-17791*§ Yardney Electric Corp., Paweatuck. Conn. .
DEVELOPMENT AND FABRICATION OF SEALED SILVER-
ZINC CELLS, PHASE 1 Final Raport ’ .
lvan C. Blake and C. Philip Donnel, Ill Dec. 1873 56 p refs
{Contract NAS3-16805}
(NASA-CR-134591) Avail: NTIS HC $6.00 CSCL 10C

A facility was designed, constructed and squipped for the
production of prismatic alkaline rechargeable battery cells using
inorganic {ceramic) separators. This unique facility is environmen:
tally controlied and contains seaparate areas for electrods
fabrication, separator processing, cell assambly, cell finishing and
testing. An initial production run of 125 sealed silver zinc cells,
using inorganic separators, was made in the facility in order to
provide samples for baseline performance tests. Ten ‘of these
celis were givan performance characterization’ and lita cycle
tests. . - Author

N74-17792%# Kanner {Lec) Associates, Redwood City, Calif.
WIND POWER, PART 2 - ECONOMIC FEASIBILITY, 1949
G. Lacroix Washington NASA Mar. 1974 23 p refs Transl
into ENGLISH from Tech. Med.. (France), v. 41, nos. 7. 8, 1-5 Apr:
1949 ) -
{Contract NASw-2481)
{NASA-TT-F-15419} Avail: NTIS HC $4.25 CSCL 10A

Both classical and theoretical methods for preventing wind
engines from ovarspeeding are describad. The greatest drawback
in the use of these davices is seen to be their inability to compete
with other powar sOurces on an economic basis. In this connection
there is a detailed description of the failure of the Grandpa's
Knob experiment conducted in Vermont in the early 1940's:
the tuchnical defects were minor in comparison to the lack of
economic feasibility. Russian efforts and Danish projects ara
discussed briafiy. ' © Author



N74-17796

N74-1779B§ Mitro Corp., Melean, Vo. Systems Devalopmant
Div.
SOLAR ENERQY SYSTEMS3
Frank R Eldridge Mar. 1872 100 p refs
{M73-28) Avpilh NTIS HC $8.00

Alterngtive solar enargy cystems thot eon ba used for
genarating =lectricity and praducing hydrogen fuals are raviewad.
Porticular attentlon is given to the possibility of employing
photovoltaic cells to collect the eolar energy. Differant eystem
tizes are explorad, ranging from amail household nystema of a
few kilowetta output, to lorge systems capable of producing.
trangmitting, storing, and distributing a major portion of the U.5.
anergy requiromsnts by the year 2000, Author

N74-17797§ Purdue Univ, Lafayette, Ind, Schoal of Electrical
Engineeting.
NOVEL MATERIALS FOR POWER BYSTEMS Semiannual
Technical Repon, 1 Jun. - 30 Nov, 1873
R. J. Bohwartz, €. A. Angeil, and H. G. Squires Dec. 1973
E6 p mfs
{Gramt DAHC15-73-G0011;: ARPA Order 2338)
{AD-771338) Availl: NTIS CSCL 10/2

The second project is aimed at doveloping an undemstanding
of glassy materisls which conduct electricity by the movemsnt
of protons throuph structure, The long range objective of the
third research program is to medify the distribution of oxidation
states which aro atablg at the aurface of a meatal oxida catalyst
by controlling the dispersion of the catalyst on its inart support,
Proliminary kinetic studies of the oxidation of carbon monoxida:
A maximum rate oxists @t about 3% Cr. Thers seems to be
little, if any, effect of the dispersion on activity at chromium
contonts leas than ono porcent.  {Modified author abstract) GRA

HN74-17798) Molsculer Energy Corp., Murray Hill, N.J.
CONSTRUCTION OF BG0 AND 4.000 AMPERE-HOUR
SILVER-2INC CELLS USING INORGANIC SEPARATOR Final
Repert, Jul. 1972 . Oct. 1973 :
Chartes Grun Dec. 1973 32 p
(Contract NOOO24-73-C-5043)
{AD-771397; MEC-10-73) Awail: NTIS CSCL 10/2

A 30 smpere-hour {A.H} Silver-Zinc cell using government
supplisd inorganic separstor 3420-25-Fh was constructed and
cycled for 120 50% cycles. Test results are discussed. - Two
850 AH. cslis (NR-1 typel and twe 4.000 AH. {Dolphin type)
Sitver-Zinc cells were constructed using the inorganic 3420-25-
M separator. Testing of these cells will be carried out by the
govemment for use in submersible vehicles. (Modified author
abstract) GRA

N74-17799§ Edo Comp., College Point, M.Y. Government Products
Div. :
EXPERIMENTAL REEL RESPONSE SYSTEM FOR HIGH
PERFORMANCE SIMPLIFIED AERIAL HEFUELING STORE
Final Engineering Report
R. J. Mike. L. Pino, and H. Schwartz Apr. 1973 56 p
(Contract NQQO19-70-C-0498)
(AD-771389; EDD-9972) Avail: NTIS CSCL 01/2 .
The report presents the results of a program to verify th
feasibility of innovations to a high performance aerisl refusling
store desipned under a previous contract. Operational tests of
an axperimental hose reel assembly and control systam
demonstrated the simplicity of system operation and contiol,
Tha test program demonstrated that the hydrostatic trensmission
and controls could achieve the desired hose extension. fesponse
and. retraction accelarations and velocities. and that the hose
“.could be wound onio a. 17-inch diameter reel positioned with
its axis parallel to the store centerline. Author (GRA)

N74-17B00F Environmental Protaction Agency, Washington,
D.C. Office of Research and Monitoring.

ENERGY CONSERVATION STRATEGIES

Marquis R. Seidel. Steven E. Plotkin, and Robert O. Reck Jul.
1973 122 p refs

&4

{PB-224493/7GA; EPA-RS.73-021} Avall: NTIS BMF $1.48;
$00 HC $1.28 as EP1.23/3-74-021 CSCL 21D
Strategies for reduaing natlonat energy demondo are examingd.
It is necassary to flnd out, for gach petential enargy oaving,
how much enargy is involved and how coatly the akornatives
would be. Meny users got much of thelr energy ot rolotively
low prices, end ore thus encouragod to waste It: thie peonomist
calis this prico distortion, & form of market failure. Tho gtudy
analyzen the kinds of market fallure which goam to couso the
present energy crisle, tho kinds of govornment action which coyld
rectify these failures, and tha likaly response of the CCONOMY to
maderate prico increoses. Wumorous actions, ‘somo "large and
some small, would be roguired to rostora o moro efficient
functioning of the morket for onergy. In an efficiom market,
anergy price Increasaa of 26% would prompt a halving of the
growth of anargy domand; thraugh 1890, onargy noede would
grow 40% rether then tha 100% projected at current prices.
Authar (GRA)

N74.1780% Celifornia Univ, Rivorside.
and Planetary Physlcs. .
FEABIBILITY 8TUDY FOR DEVELOPMENT OF HOT-WATER
GEOTHERMAL SYETEMS Final Technicat Repon
James B. Combs Mar. 1973 128 p rofs
{Grant AF-AFOSR-2393-72; ARPA Ordar 2184) ‘ '
(AD-771018: IGPP-UCR-73-18; AFOSR-73-2070TR) Avail:
NTIS CSCL 10/2 ) .
The investigation has been directed toward o fansibility study
for tha dovelopmant of hot-water geothermal systems for potential
Bapartment of Defense uze as on enorgy source. The ressarch
effort has included the gathering of koth sciontific cnd anginegring
data. Tho world-wide occurrence of both known end probablg
sites of hot-water (water-dominated) geothermal gystams
particulardly in relotion 10 United States Department of Oefense
installations are reviewed gnd discussed. (ncluded sre the
geological settings and the types of detaction techniques that
are nocessary te dalinesta geotharmal systoms. GRA

Inst. of Geophysics

N74-17864{ Enargy Research Corp.. Bathel, Conn.
HIGH POWERED FLAME HEATED THERRIONIC POWER
SOURCE MODULE Final Report. 1 Jun, 1971 - 1 Jun
1973
Richard E. Engdahi. Joseph F. Engelberger. and B. S. Baker
Dec. 1973 71 p refs
{Contract DAABO07-71-C-0222: DA Proj. 177-82705-A-053}
{AD-771959; ECOM-0222-F-71} Avail: NTIS CSCL 10/2
Drawing upon technology acquired in the davelopment of a
100 watt lame-heated thermionic diode, the contractor addressed
the development effort toward a scale up to 1300 watis. The
design concept called for a muitiplicity of diodes serially
connected in a single module. This was deemed nacessary to
minimize losses in power extraction and in power conditioning.
Accomplishments included fabrication of SiC flame barrers in
the size required and development of mulliple layer refractory
metal and insulation assembly technigues using chemical vapor
deposition. {Modified author abstract) GRA

N74-17806§ Energy Research Corp., Bathel, Conn.
SECONDARY ZINGC-OXYGEN BATTERIES Final Report, Jun.
1972 - Jun. 1973
M. Kiein Nov. 1973 46 p refs
ann!raqt DAABD7-72-C.0272)
(AD-71-1361: ECOM-0272-F-72) Avail: NTIS CSCL 10/3

The veport describes research and development leading to
the construction of a long life high energy density sealed
zinc-oxygen secondary battery which is capable of operating over
tha range of temperaturas and rates compatible with Army
cemmunicetions and surveillance equipment. It in¢ludes
investigations and screening of inorganic separator materials,
optimization of tha rechargeable zinc slectrodes, investigation of
various rechargeable oxygen electrode schemes, including
hifunctionsl and monofunctional electrodes, and design, fabrication
ond testing of a lightweight sesled 6:voit, 26 ampere-hour
zinc-oxygen battary. GRA



N74-17871# Los Alamos Scientific Lab., N.Mex, .
SODIUM: CLEAN-ENERGY STORAGE MEDIUM FOR
VEHICULAR POWER

W. K. Brown Sep. 1973 10 p refs

{Contract W-7408-sng-36) .

 {LA-5406-MS) Avail: NTIS HC 8$4.00°

. ' Metallic scdium is proposed ga an energy storage madiurn
. 19 provide pollution-fres power for virwally all forms of land,
seu, and air transportation, ideally, electrical energy from efficiant,
central, nuclear-powerad plants would be used in the reduction
of ardinary salt to sodium, which would subssguently be carriad
in vehicles and reactad with weter 10 produce mechanicel snargy
" In & hydrogen-fusied engine. Lye. the sole combustion product,
would ba recycled for continuing use. The schame appesrs to
offér a compatitive alternative to the use of cryogenic hydrogen
for vohicular power. . Author (NSA)

N74-18007*§ Eason Oil Co., Oklahoma City, Okla. .
EVALUATION OF THE SUITABILITY OF SKYLAB DATA FOR
THE PURPOSE OF PETROLEUM EXPLORATION Quartery
Report, Oct. - Dac. 1973
Robert J. Collins, Principal Investigatoar Dec. 1573 4 p EREP
{Contract NASS-13297)

(E74-10331; NASA-CR-136842} Avall: NTIS HC $4.00 CSCL
086G

There are no author-identified significant results in this
rapon. : :

N74-18012*f Earth Satsliite Corp., Washington, D.C.
S§TUDY OF APPLICATION OF ERATS-A IMAGERY TO
‘FRACTURE-RELATED ' MINE SAFETY HAZARDS IN TME
COAL MINING INDUSTRY Progreas Report, 1 Jah. - 1 Mar.
1974
Charles E. Wier. Frank J. Wobbar, Principal Investigators, Orville
R. Russell, Rager V. Amato, and Thomaos V. Leshandok 26 Feob.
18974 5 p Prepared in cooperation with Indiana Geol. Survey
ERTS .
{Cantract NAS5-21795) -
{E74-10336; NASA-CR-136847) Avail: NTIS HC 5400 CSCL
0Bl : -

The author has identified the following significant results.

" The mina refuse inventory maps were preparad in response to a

need by both the State and the coal industry. The lack of
‘information on the scope of the problem handicapped all people
concemed in drafting realistic legistation for a saverance tax on
coal production to raise tunds for restoration of refuse sites.
The inventory was conducted rapidly and economically, and
demonstrated the benefits which can be derived through remote
sensing methods,

N74-18073§ Woods Hole Oceanographic Institution, Mass.
REVIEW OF THE RESULTS FROM THE EASTERN ATLANTIC
CONTINENTAL MARGIN PROGRAM OF THE INTERNA-
TIONAL DECADE OF OCEAN EXPLORATION

K. O. Emary Dct. 1973 34 p refs

{Grant NSF GX-2B8193)

{PB-225036/3GA; WHOI-73-75; WHOI-Contrib-3218)  Avaif:
NTIS HC $3.75 CSCL 084 .

One of the programs of the Intenational Decade of Ocean
Exploration is a large geophysical and geological study of the
eatemn Atlantic continenta! margin. Excellent results were obtained
aboard ship with a computerizad system of gravity, magnetics.

" and seismic reflection and. refraction. The cruises mapped farge

sadiment filled basins and belts of sah diapitic structures. Some
of the basins and diapirs are the ‘sites of present petroleum
production. In addition, smafl pagoda structures discovered on
the deep ocean floor may have some promise as sources for
gos. Lastly, areas of cosstal upwelling, large river discharge.
" and open-ocean divergence were outlined as areas being exploited
for fish. ’ Author {GRA)

N74-18184§ RAND Corp.. Santa Monica, Calif.
PETROLEUM: A PREDICTION MADE IN 1960
James H. Hayes Dec. 1973 11 p .refs
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N74.18289

{P-6135) - Avail: NTIS HC $4.00 CSCL 11H

An outling of the world petroleum situation 2 it relates 1o
the United States is presantad. The various geographical areas
where petroloum fa found are examined with amphasis on the
longavity of the sources as well as how political situations affact
the accessibility of the gources. The nesd for replacing in-
accessibla sources by alternate sources And synthetic processes
is sxaminad. - SEW

N74-18287§ Nationsl Academy of Sclences - National Ressarch
Council, Washington, D.C. Committee on Motor Vehicle
Emissiona. .

NAS REPORT ON TECHNOLOGICAL FEASIBILITY OF
1976-1976 MOTOR VEHICLE EMISSION STANDARDS. A
CRITIQUE OF THE' 1978-1978 FEDERAL AUTOMOBILE
EMISSION STANDARDS FOR HYDROCARBONS AND
OXIDES OF NITROGEN

May 1973 78 p refs ‘

. (Contract EPA-8B-01-0402)

(PB-224863/1GA) "Avail: NTIS HC $3.756; HC aiso available
fr;g\ NTIS $28.00/set of & reports as PB-224866-SET CSCL
1 h

This report covers the results of a study, by the Panels on
Emission Standards and Atmospheric Chamistry, Committes on
Motor Vaehicle Emiasions, NAS, into the basis for the Fadaral
Motor Vehicle Emission standards for hydrocarbons and oxides
of nitrogen for 1975 and later modsl year vehiclas. The study

covars the relationship batwean fevels, amission sources, growth
factors and computation of emission standards. GRA

N74-18288j Nationel Acedemy of Sciences - National Research *
Council, Washington, B.C. Gommittee on Motor Vehicle
Emissions. ; ]

NAS REPORT ON TECHNOLOGICAL FEASIBIUTY OF
1976-1976 MOTOR VEHICLE EMISSION STANDARDS.
AUTOMOTIVE SPARK 1GNITION ENGINE EMISSION
CONTROL SYSTEMS YO MEET THE REQUIREMENTS OF
THE 1970 CLEAN AIR AMENDMENTS

May 1973 115 p refs
{Contract EPA-68-01-0402) :
(PB-224852/36AI Avail: NTIS HC $4.25;- HC also available
from NTIS $26.00/set of a reporis as PB-224866-SET CSCL
138 ’ ! ’

This repart summarizes the data available on the perfarmance
of emission control. systems for spark-ignition engines that

. approach the degres of control required vo meet the 1975 and

1976 automobile emission standards as required by the 1970
Clean Air Amendments. Emission control for conventional engines

" and also unconventional approaches for spark-ighition engines

are discussed. The lead time necessary for production is also
discussed. . GRA

N74-18289¢ National Academy of Sciences - National Research

Council, Washington, D.C. Committee on Maotor Vahicle
Emissions. . : T
NAS REPFPORT ON TECHNOLOGICAL FEASIBILITY OF
1975-1976 MOTOR VEHICLE EMISSION STANDARDS. A
CRITIQUE OF THE 1975 FEDERAL AUTYOMOBILE EWIS-
SION STANDARD FOR CARBON MONOXIDE. NATIONAL
ACADEMY OF SCIENCES ' . :
May 1973 70 p mafs
{Contract EPA-68-01-0402) -
(PB-224861/5GA) Awvail: NTIS HC $3.50; HC also available
fram NTIS $26.00/s6t of 8 reports as PB-224866-SET CSCL
138

_ This report covers the results of a study, by tha Panel on
Emissions Standards, Committee on Motor Vehicle Emissions,
NAS. into the basis for the Federal mator vehicle carbon monoxide
emission standard for 1975 and later model year vehicles. The

:study covers the measurament of ambient CO levels, health effects,

growth factors, sources, air quality models and computation of
emission standards. | GRA



N74-18291

N74-18291f National Academy of Sciences - National Research
Council, Washington, D.C. Committee on Motor Vehicle
Emissions.

NAS REPORT ON TECHNOLOGICAL FEASIBILITY OF
1975-1976 MOTOR VEHICLE EMISSION STANDARDS Fina!
RAepart, Jan. 1972 - Fab, 1973

15 Feb. 1973 156 p refs

{Contract EPA-68-01-0402)

(PB-224858/ 1GA) Avail: NTIS 'HC $4.75; HC also avaitable
from NTIS $26.00/set of 8 reponts as PB-224866-SET CSCL
138 :

Pursuant to Section 202(c) of the Claan Air Act, the
Environmental Protection Agency contracted with the National
Academy of Sciences to study the technological feasibility of
the 1975-76 Federal Motor Vehicle Emission Standards. This is
a report on that study a5 carried out by the Committea on
Motor Vehicle Emissions and covers various topics including test
procedures and certification, conventional control technology,
alternative engines, in-use emissions and manufacturing, cost
and producibility. GRA

N74-18292§ National Academy of Sciences - National Research
Council, Washington, D.C. Committee on Motor Vahicle
Emissions. .
NAS REPORT ON TECHNOLOGICAL FEASIBILITIES OF
1975-1976 MOTOR VEHICLE EMISSIONS STANDARDS.
MAMNMUFACTURARBILITY AND COSTS TO PROPDSED
LOW-EMISSION AUTOMOTIVE ENGINE SYSTEMS
Jan. 1873 81 p refs
(Contract EPA-68-01-0402)
{PB-224864/9GA) Awvail: NTIS HC $3.75; HC also available
from NTIS $256.00 set of 8 reports as PB-224865-SET CSCL
138

The Panel examined and reported ths status of four domestic
auto manufacturers’ catalyst manufacturers’ production plans for
1875-78 emission control system. Alsc sxamined was the
potential production status of rotary, Diessl. and stratified charge
engines. The Panel also provided an estimatsd resourca impact
of 1876 emission control systems. GRA

N74-18224# Dow Chemical Co., Midland. Mich,
CHARACTERIZATION OF PARTICULATES AND OTHER
HNON-REGULATED EMISSIONS FROM MOBILE SQURCES
AND THE EFFECTS OF EXHAUST EMISSIONS CONTROL
DEVICES ON THESE EMISSIONS :
James E. Gentel, Otto J. Manary, and Joseph C. Valenta Mar.
1973 217 p .
{Contract EPA-70-126)
{PB-224243/6GA; APTD-1567) Avail: NTIS HC $1300 C5CL
138

The effect of emission control devices on the particulate
emigsions of an automotive power plant was investigated.
Particutate mass emission rates were measured. as wall as particle
mass size distribution, carbon and hydrogen, tract metal, and
benzoa-pyrena content of the particulate. Ammonia and aldehydes
were measuted in the exhaust gas condensate. and gaseous
emigsions were determined as a routine check on engine operating
conditions, GRA

N74-18300§ Environmental Protection Agency, Research

Triangle Park, N.C. -

COMPILATION OF AIR POLLUTANT EMISSION FACTORS

{SECOND EDITION) .

Apr. 1973 288 p refs Revised

(PB-223996/0GA; AP-42) Avail: NTIS MF §1.45: 50D

HC $3.55 as EP4.9:42 CSCL 138

Emission data obtained from source tests, materigl balance

studies. enginearing estimates, etc., have been compiled for use

by individuals and groups responsible for conducting air pollution

emission inventories. Emission factors given cover most of the
© tommon erission categories: fuel combustion by stationary and
. mobile sources; combustion of solid wastes; evaporation of fuels,

solvents. and other volatile substances: various industrial

processes; and miscellaneous sources. When no source test data

66

are available. these factors can be used to estimate the guantities
of primary pollutants (particulates, carben monoxide, sulfur
dioxide, nitrogen oxidas, and hydrocarbons) being released from
a8 source OF S0Urce group. Author {GRA)

N74-18303§ National Academy of Sciences - National Research )
Council, Washington, D.C. Committes on Motor Vehicle _
Emissions. ]
NAS REPORAT ON TECHNOLODGICAL FEASIBILITY OF
1975-1976 MOTOR VEHICLE EMISSIONS S5TANDARDS.
FEASIBILITY OF MEETING THE 1975-1978 EXHAUST
EMISSION STANDARDS IN ACTUAL USE
Jun. 1973 2B1 p refs
{Contract EPA-68-01-0402)
(PB-224865/6GA) Avail: NTIS HC $6.25 HC also available
from NYIS $26.00/set of B reports as PB-224866-SET CSCL |
138

It is examination of feasibility the panel considered the -
durability of proposed contral systams, deterioration of cOmpo-
nents and adjustment, contamination of catalysts by fuels and
labels, adequacy of the service industry, adequacy of replacement
parts, the level of emissions from cars with inoperative control
systems, and the availability of state programs for ensusing proper
maintenance. The document also contains a Minority Report on
analytical investigation of feasibility of meeting the 1975-1978
exhaust emission standards in actual use. GRA

N74-18304§ Washington Univ., Seattls.
A CRITICAL REVIEW OF MATHEMATICAL DIFFUSION
MODELING TECHNIQUES FOR PREDICTING AIR QUALITY
WITH RELATION TO MOTOR VEHICLE TRANSPDRTATION
Final Report
Donna V. Lamb, Franklin L. Badgley. and August T. Rossano
Jun, 1973 98 p refs Sponsored by Wash, State Dept. of
Highways, Olympia .
{PB-224656/9GA: RPR-12.1} Avail: NTIS HC $3.7% CSCL
13B

At the requsest of the Washington State Department of
Highways a literature review was undertaken to assess the
Stats-of-the-art in air quality modeling as related to motor vehicle
transportation problems. In addition to reviewing the published
literature several private companies and govermmental agencies
with available modets wete contacted as were individuals working
in the field. Models which were available for review are described
and examined with respect to identification of latest State-of-the-
art characteristics, model applicability, and limitations, Recom-
mandations on the use of air quality diffusion models ars
offered, Author {GRA)

N74-1B3054# Nationai Environmental Research Center, Research
Triangle Park. N.C. Control Systems Lab.
ATMOSPFHERIC EMISSIONS FROM THE PETROLEUM
REFINING INDUSTRY Final Report
L. L Laster Aug. 1973 5B p refs
(PB-225040/5GA;  EPA-650/2-73-017) Avail:  NTIS
HC $3.50 CSCL 07A

This report summarizes the air pollution problems of the
petroleum refining industry, with amphasis on gaseous emissions.
A general Qutline of the refining processes, sources and types
of pollutant emissions, and present and needed control rmethods
is provided. GRA

.

N74-18313§ Esso Research and Engineering Co., Linden, N.J.

" Government Research Lab.

POTENTIAL POLLUTANTS IN FOSSIL FUELS
E. M. Magee. H. J. Hall, and G. M. Varga, Jr. Jun. 1973
292 p refs
(Contract EPA-68-02-0629) :
{PB-225039/7GA; GRU-2D.-73; EPA-R2-73-24%8) Avail: NTIS
HC $6.50 CSCL 138

This survey presents the composition of typical U.S. fossil
fuels by source location, and the extent to which the selection
of coals and crude cils by geographic source can be expected
to affect their composition in trace elements. The first section
deals with coals produced and consumed in the United States.



A section on petroleum and shale oil includes domestic crudes

and crudes from nations which export to this country. The.

\ number of elements for which statistical data on composition
\and geographical location exist is entirely different for crude oil
and for coal. Good data and useful correlations with source
focations "are available for petroleum, for sulfur. nitrogen and
nickel/vanadium, but not for other potential pollutants. A large
bodv‘ of data is available for trace elements in coal. and is
examined hersin. For both coal and petroleum, however, the
level of trace alements present is relatively low sot that methods

of sample selection and sample handing, prior to analysis, can

and do present major complications in the interpretation of
rasults. ’ ’

N74-18328§ Max-Planck-Institut fuer Plasmaphysik. Garching
{West Germany).
DESIGN STUDY OF SUPERCONDUCTING 5 TESLA DIPOLE
MAGNETS FOR MGD GENERATORS .
W. Elsel and H. Muntenbruch Dec, 1972 99 p refs In
GERMAN; ENGLISH summary
{IPP-IV-53) Avail: AEC Depository Libraries HC $7.00

A general design concept for a 5 tesla dipole magnet to be
used in 2 10 MW MHD generator was developed. The solution
allows the linear dimensions of the magnet to be increased or
decraased by a factor of about 2 without need of “major
modifications. The sequired dimensions and properties of the
magnet are: rated field strength = & tesla;* magnetic length =
2 m; uniformity-in a volume 50 cm in diameter and about 2m
in length deviations from the rated field strength should be less
than 5%; room temperature bore-Gircular with a. diameter of
70 ¢m or square with sides B0 c¢m long. The. investigations
provided the basic caltulations and drawings for designing the
magriet systam, powers supply system. cryogenic system and the
control and safety facilities. Various conductors, coil geometries,
winding concepts, and design principles were compared. The
forces in the coils as well as in the structure were calculated
and estimates concerning the gquench behavior were made.

" Author {NSA)

N74-18403§ Stevens inst. of Tech., Hoboken. N.J.
THE HYDROGEN IC ENGINE: ITS ORIGINS AND FUTURE
IN THE EMERGING ENERGY-TRANSPORTATION-
ENVIRONMENT SYSTEM
Kurt H. Weil [1973] 9 p refs
(Rept-729212} Avail: NTIS HC $4.00

A historical review of the intarnal combustion engine is
presented. The use of hydrogen based fuels instead of hydrocar-
bon fuels are discussed as a fuel source for controlling air poliution
both in automobiles and in electric utilities. S.K.W.

N74-1B408f Natiunal Academy of Sciences - National Research
Council, Washingtan, D.C. Committes on Motar Vehicle
Emissions. .

NAS REPORT ON TECHNOLOGICAL FEASIBILITY OF
1976-1976 MOTOR VEHICLE EMISSION STANDARDS. AN
EVALUATION OF ALTERNATIVE POWER SOURCES FOR
LOW-EMISSION AUTOMOBILES, NATIONAL ACADEMY OF
SCIENCES

Apr. 1973 181 p refs

{Contract EPA-88-01-0402}

(PB-224859,/9GA} Avail: NTIS HC 54.75; HC also available
from NTIS $26.00/set of 8 reports as PB-224866-SET CSCL
21E : L -

The panel has evalugted several near and long term alternative
power systems including diesel. gas turbine Rankine cycle and
§iirling engines. In addition electric vehicies and alternative
fuelé were studied. Various aspacts of each engine-system was
considered including emissions, fuel economy, hoise, cosl size
and weight. produceability and driveability. The report also
discusses the lead time necessary 10 begin limited and mass
production of each system. GRA

N74-18407# National Academy of Sciences - National Research
Councit. Washington, D.C.  Committee on Motor Vehicle
Emissions.

GRA
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N74-18557

NAS REPORT ON TECHNOLOGICAL FEASIBILITY OF -

1976-1978 MOTOR VEHICLE EMISSION STANDARDS.
EVALUATION OF CATALYST AS AUTOMOTIVE EXHAUST
TREATMENT DEVICES, NATIONAL ACADEMY OF SCI-
ENCES . s
Mar. 1973 856 p refs
{Contract EPA-68-01-0402) ' ‘
(PB-224BB0/7GA) Avail: NTIS HC $3.75 HC also avaitable
from’ NTIS $26.00/set of 8 repoits as PB-224866-SET CSCL
3B

The report covers investigations into the availability of
catalyst for oxidation and NOx reduction with sufficiant activity
and stability, the causes of aging, and the interaction of catalysts
with hardware modifications. The report also examines the raw
material availability. manufacturing gnd maintenance problems,
and the toxicology of debris. The panel also discusses several
remaining problam areas. GRA

N74-1B414§ AiRessarch Mig. Co., Phoenix. Afl.
LOW NOx EMISSION COMBUSTOR DEVELOPMENT FOR
AUTOMOBILE GAS TURBINE ENGINES Final Report,
11 May 1971 - 30 Nov. 1872 . .
D. W. Dawson, K. A. Hanson, and R. C. Holder Feb. 1973
273 p refs
(Contract EPA-68-04-0014)
(PB-225133/8GA: AT-B037-R12: APTD-1374)
HC $15.76 CSCL 21E - :

Thirty-five combustor configurations ware tested to detarming
emission characteristics. Chemical kinetics of emissions formation

are discussed. A dasign technigue that achieved significant NOx.

reductions in a gas turbiné combustor was demonstratad. Fhis
technique involved the application of racuperator (or regenerator)
bypass air directly inte the combustor primary zone. The vaporizar
combustor resultad in the most significant improvement by the

use of bypass flow. The optimum low emissions engine would.

use an-engine c¢ycla and variable bypass flow that have been

matched to provide the best balance between fusl economy
. and related emissions. Varigble recuperator bypass is a simple

and conveniant altemative to variable combustor geomatry. The
requited control systam is simpler and has the potential of. lower
cost; higher raliability; and bettsr maintainability. GRA

N74-184174 Systems Research Labs.. inc., Dayton, Ohio.
INVESTIGATION IN ENERGY TRANSFER AND ENERGY
CONVERSION FOR ADVANCED POWER AND PROPULSION
SYSTEMS Final Report, 16 Mar. 1970 - 16 Mar. 1973 '
C. Calvert and J. Watson Oct. 1973 120 p refs
(Contract F33615-70-C-1515; AF Proj. 7116}
(AD-771581; ARL-73-0122) Avait: NTIS CSCL 10/2

The report covars the work done in three areas of energy
conversion and. transfer involving fluid dynamic procasses;
slectrofluiddynamic energy conversion, multicomponant flow

research, and gerodynamic energy transfar research. The effort’

under itam one was an exploration of diract energy conversion
of fiuid dynamic energy inte electrical power using slectrofluid-
dynamic (EFD} processes. The objective here wag to identify
workable and practical processes and daesigns for superior,
lightwaight, reliable, electrical generators. Itam two covars studies
of mathads by which heat enargy from reactions of solid particles
or droplets contained in a combustion or reaction chamber can
be used to produca fiuid dynamic enargy. The principal objective
of this work was to assess wall erosion,. paricle suspension,
and. related fluid dynamic processes and components germang
to practical thrust augmentation ejectors. The objective was 10

identify appropriata design concepts applicable to future vertical

or short-fisld take-off-and-landing “aircraft.

[Modified author
abstract) ‘

GRA

N74-18567*§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio. :

LIGHT BULB HEAT EXCHANGER FOR MAGNETCHY-
DRODYNAMIC GENERATOR APPLICATIONS PRE-
LIMINARY EVALUATION

J. Marlin Smith, Charles C.-Hwang (Pittsburgh Univ}, and George
Seikel, R. Washington Mar. 1974 29 p refs :

Avail: NTIS -

-



M74-18582

(NASA-TN-D-7534; E-7593)
20M )

The fight-bulh heat-exchanger concept is investigated as a
possible means of using a combustion hest source to supply
energy to 8n inert gas MHD power genarator system. In this
concapt, combustion gases- flow through a central passaga which
consists of a duct with transparent walls through which heat is
transterred by radiation to a radiation receiver which in tum
heats the inert gas by convection. The sffects of combustion-gas
emissivity, transparent-wall-transmissivity, radiation-receiver
emissivity. and the use of fins in the inert gas coglant passage
are studied. The results indicate that inert gas outlet temperatures
of 2500 K are possibie for combustion temparatures of 3200 K
and thaz sufficient energy can be transferred from the combustion
gas to reduce its temperature to approximataly 2000 K. At this
temperature more conventional heat exchangers can be usad,

Author

Avail: NTIS HC $3.25 CSCL

N74-18582§# Mitre Corp.. Mclean, Va.

SYMPOSIUN ON ENERGY, RESOURCES AND THE

ENVIAONMENT. VOLUME 1: SESSION ON !NTERNA-

TIONAL ISSUES

12 Apr. 1972 227 p Conf. held at Mclean, Va., 12 Apr.

1972 Revised 3 Vol

{(M72-69-Val-1-Rev-2} Avail: NTIS HC $14.50 -
Technological and capital requirements to meet the growing

international storage in enargy by better and axpanded exploitation

of resources is discussed. Interwovan aspects of limited growth

versus full scale growth societies are considered. For individual

titles. see N74-18583 through N74-18590.

N74-18583 Mitre Cotp.. McLean. Va.
INFTRODUCTORY REMARKS

Charles A. Zraket /n jts Symp. on Energy, Resources and the
Environment. Vol. 1 12 Apr. 1972 p 1-12

The interrelationships or linkages between economic growth,
environmental impact. international problems, and dsfinition of a
consensual ethic in the wordwide ensrgy sources development
are discussed. It is stipulated that the increasing real costs of
energy have a decisive impact on all policies of decision makers
and that aiternatives need to be daveloped on research in resource
exploration and extraction, GG

N74-18584 Hudson inst., Inc., Croton-on-Hudson, MY,
CONTEXT OF THE SESSION THEME, INTERNATIONAL
ISSUES

Robert B. Panerc /r Mitre Corp. Symp. on Energy, Resources
and the Environment, Vol. 1 12 Apr. 1972 p 13-28

A study framework is projectad that considers the context
for intermationat issues on energy demands, energy sources, and
environmental values. Various possible prospective views are
explored that project growth on resource depandence for various
economic areas of the globe. G.G.

N74-18585 Massachusatts Inst. of Tech., Cambridge.
COMPUTER SIMULATION OF WORLD DYNAMICS AND
IMPLICATIONS FOR POLICY DECISIONS

Jay Forrester /n Mitre Corp. Symp. on Energy, Aesources and
the Environment, Vol. 1 12 Apr. 1972 p 29-48 .

1t is stiputated that energy and resourca policies are coupled
to social issues. The effects of technology in social breakdown
ere stressed and it is suggested that energy demands shquid
not-be fuily met for the long term good of society. Instead, tha
growth rate in the use of energy and rasources should be gradually
raduced so that demands no lenger rise. The inevitable slowing
of growth requires adjustmant of our system policies on ethics,
rightness, and humanitarianism to new concepts of human
aguality. GG

N74-18588 Hudson Inst.. Inc., Croton-on-Hudsan, NY.
ECONOMIC BASIS FDOR ENERGY AND RESOURCE USE
Herman Kahn /n Mitre Corp. Symp. on Energy. Resources and
the Environment, Vol. 1 12 Apr. 1972 p 48-104
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An aconomic basis for ensrgy and resource use to solve
international societal problems in the futere s presented. G.G.

N?74-18587
Lab.

ENERGY IN GENERAL
Glenn €. Werth /rn Mitre Corp.  Symp. on Energy Resourcas
and the Environment, Vol. 1 12 Apr. 1972 p 105-136 rafs

California Univ., Livermore. Lawrence Livermorg

Y

Technical aspects of providing energy and utilizing resources
for world-wide demand are considered. Projected energy flow
patterns recognize growth demands fossil fuel reserves that requite
definite economic and technological adjustments. Bettar ytilization
of the coal and oil shala resources can be obtained by secondary
and tertiary racovery methods such as water fiood and fire flood,
or nuclear explosions, 2 move to gasefying coal underground
also seems to be feasible. Muclsar breader teactor developmem
is technically proven but economic feasibility must be considered.
Solar energy source developments require storage facilities in
principle; hydrogen seems to be the best product to be used as
a fuel and possible for transportation markets, Emphasis is placed
on making all these fuel resources available at acceptable prces
for the world’s community. . G.G.

N74-18588 Mitra Corp., McLean, Va.

THE INTERNATIONAL ASPECTS OF IMPORTING NATURAL
GAS

Robert A. Charpie /» its Symp. on Energy. Resaurces and the
Environment, Vol. 1 12 Apr. 1872 p 136-1562

Imporntation of liquefisd natural gas from Algeria to sliminate
the expected natural gas shortage in the USA. raquires the
adjustment of regulatory limitations to foreign currencies, the
building of cryogenic tankers to transport liquid mathane, .and
the building of terminal facilities in the east coast of the United
States. G.G.

N74.1858B9 Massachusetts Inst. of Tech., Cambridge.
REMARKS

Jay Forrester /n Mitre Corp.  Symp. on Energy. Resources and
the Environment, Voi. 1 12 Apr. 1972 p 154-157

The guestion whether or not the required capitat will be
avaitgble if technology did manage to meet energy and resource
shortages, mounting pollution, and food shortages, is considered.
Solving this real problam by a computer simulation mods! dermnands
internal consistancy between present assumptions and future
expectations in technology, sociology, valua structures, and long
term versus short term confiicts. G.G.

N74-18690 Hudson Inst., Inc., Croton-on-Hudson, N.Y.
REMARKS

/

!

Herman Kahn /7 Mitre Corp. Symp. on Energy. Resources and

Environmant, Vol. 1 12 Apr. 1872 p 157-170
World capital reguitements to meet energy and resources
shontages in 2100 relative to GNP will be about five to one. In
otder to maintain this projected prowth to the year 2100 an
accumulation of about two quadrillion dollars worth of capital is
necessary. It is stipulated that capital accumulation of five
parcent a year does not seem to be a problem for the U.S.A.
GG,

N74-18591§ Mitre Corp., McLean, Va.
SYMPOSIUM ON ENERGY, RESOURCES AND THE
ENVIRONMENTY. SESSION ON ETHICS AND ENVIRON-
MENTAL ASFECTS OF THE DEMAND FOR AND USE QF
ENERGY. VOLUME 2
13 Apr. 1972 253 p  Conf. hetd at Mclean, Va., 13 Apr
1972 Revised 3 Vol,
(M72-69-Vol-2-Rev-1}  Avail: NTIS HC $16.75

Environmental ethics affect research and development of
alternative energy sources as well as the more efficient exploitation
of existing resources leading to a more equal distribution of



~ Environment, Val.

waalth and the sociceconomic burden in a population.

- N74-18592 \Virginia Univ., Charlottesville.

NATIONAL ENERGY POLICIES

WFred ‘Singer /7 Mitre Corp. Symp. on Energy, Resources and

he Environment, Vol 2 13 Apr, 1872 p 2-27

it is stressed that sociogconomic ‘considerations requira the
devalopmem of abundant and low cost ensrgy in a national
polncy The enargy should he environmanial clean and reasonable
salf-sufficient {0 insure long term national security. Public policies
and regulations and a lead agency are required to assume these
responsibilities and to find the Varicus sources of energy
axploration. ) G.G.

N74-18593 California Univ., Livermore. Lawrence Livermore
Lab.

‘AN ENERGY ETHIC

Marvin R. Gustavson /n Mitre Corp. Symp. on Energv Resources
and the’ Environmant, Vol. 2 13 Apr. 1972 p 28-67

The develcpmant of a consensual energy athic is. projected
that Jeads to public agreemeni a5 to what is fair in respect 1o
the various aspects of source development. Key issues are: Source
developmant -- particularly of fossile fuel: enargy use -- as affected
by education, advertising, and legislation; {3} nationafism -- in
the national security sense as seen by a citizen of a consuming
nation; {4) pollution - as a negative factor in the quality of life;
{5] Federal funding -- as an element of public support; and {6}
fusion reactors -- as an example of a possible technoiogical key
to abundant energy. G.G.

N74-18694 Mitre Corp., Mclean, Va,

1SSUES INVOLVED IN DEVELOPING AN ENVIRONMENTAL
ETHIC

S. David Fregman In jts Symp. on Energy. Resourcgs and the
13 Apr. 1972 p 68-89

1zsuas involved in developing energy and environmentai gthi;:s
rest on a basic collision of values between a society that is

. built on an abundant supply of energy ard & socisty that has

adopted an environmental concem. It is shown that the U.S.
consumes thinty to thirty-five percent of the world's resources
each year with six percent of the world's population and_ that
the rest of the world is two-thirds in-a perpetual blackout. A
policy of consarvation and saving. and a more even distribution
of the world's resources necessitates inharent redistribution of
wealth until research and development efforts produce more
environmentally compgtible sources of anergy. G.G.

N74-18596 Mitre Corp., Mclean, Va.

ENVIRONMENTAL ISSUES AND INSTITUTIONAL AR-
RANGEMENTS !

John F. Oleary /7 its Symp. on Energy, Resources and the
Environment, Vol. 2 13 Apr. 1972 p 90-135

A comprehensive set of energy, resource and environmental
issues is presented. Some changes to governmental institutions
for dealing with the energy crisis are described that encompass
pricing, depletion aIIOvvances oil |mpons ard environmental
regulauons a G.G.

N74-185698 Harvard Univ., Cambridge, Mass.
MECHANISMS FOR ACHIEVING CLEANER POWER,
PRICES. REGULATIONS

Marc Roberts /n Mitre Corp.” Symp. on Energy, Resources and
the Environment, Vol. 2 13 Apr. 1972 p 136-187

The tfollowing three policy mechanisms to achieve c|aanér
power are appraised: prices, regulstion, and direct public provision.

It is shown that the resource-environmental-energy linkup at the

current favel of poliution is due to multiplicative interaction of
the amount of output per capita. the number of peopls. and the
amount of pollution pet unit output. The need for shifting some

69

N74-18602

of the distribution impact of the projected financing burden from
the poot population is emphasized. GG

N74-18597 Mitre Corp., Mclesn, Va.

ENVIRONMENTAL ISSUES. AN OVERVIEW

Richard S. Greeley /n jts Symp. on Energy. Resources and the
Envirpnment, Vol. 2 13 Apr. 1972 p 188-208

The environmental issues discussed are: {1) Waste heat and
its effect on temperature of the earth; (2} air poliution by scoot,
sulfur and auto emissions: (3) radioactivity in catastrophic accident
and joca) release, Bt background Jevels. and in the foraver problem;
{4) power plant and industria! facility siting: (5) strip and open
pit mining; (6) offshore exploration and drilling; {7) wilderness
and remote area exploitation: and (8) zero growth projection. It
is concluded that in the long run the congervation of energy in
ordar to conserve the environment canpot be overlooked and
that research and development to find aiternative resources will
increase the anergy cost factor markediy. G.G.

N74-18698§ Mitre Corp., Mclean, Va.
SYMPOSIUM ON ENERGY. RESOURCES AND THE
ENVIRONMENT. VOLUME 3: SESStON ON CPTIONS FOR
THE FUTURE AND THEIR RESOURCES. ECONOMIC, AND
ENVIRONMENTAL EFFECTS
14 Apr. 1912 9198 p refs Conf hald at MclLean, Va. 14 Apr.
1972 Revised 3 Vol.
{M72-69-Vol-3-Rev-1} Avail: NTIS HC $13.00

Energy demands and sources are considered and economic
and environmantal aspects of futura resource developments are
discussed. For individual titles, see N74-18599 through N74-
18604,

N74-18699 Atomic Energy Commission, Washington, B.C.
ENERGY OPTIONS FOR THE FUTURE

Clarence E. Larson /n Mitre Corp. Symp. on Energy, Resources.
and tha Environment, Vol. 3 14 Apr. 1972 p 1-20,

New technologies in energy conversion and new enhergy
resources are considerad that range from electric cars, solar energy -
conversion, magnetahydrodynamic power, geothermal energy, and
nuclear fusion processes. The dominant role of the liquid matal
cooled bresder reactor for providing future energy is empha-
sized. GG

N74-18600 Institute of Energy Economics of Japan.

ENERGY DEMAND IN JAPAN, 1876 TO 1985

Masao Sakisaka /n Mitre Corp. Symp. on Energy, Resources
and the Environment, Vol. 3 14 Apr. 1812 p 20-31.

The outlook on Japanese demand for energy and supplies
for meeting this dermand until 1985 is discussed. Indigenous
sources of enargy will meet only seven paercent of the total
energy demand; this neccessitates the development of electric
nuclear power plants in Japan and of uranium resources in
overseas countries. Disposai of radioactive wastes poses a serious

anvironmental problem. G.G.

N74-18602 Citizens’ Advisory Committee on Environmental
Quality, Washington, D.C.

MAJOR RAD PAOGRAMS TO MEET THE ENERGY CRISIS
Lelan F. Sillin, Jr. /n Mitre Corp. Symp. on Energy. Resources
and the Environment, Vol. 3 14 Apr. 1972 p 68-80 ref

The review of restrictive environmental protsction laws and
regulations is advocated in order to construct and operate neéw
powar facilities that insure increased electric energy dernands
for future econamic growth in the U.S. Long term payoffs for
society raguire power supply systems which produce and transmit
abundant, raliable and cheap power without depletion of natural
resources. Research on the use of solar energy, fusion power,
large scale production of hydragen, or an optimum blending of
several of these concepts is projected for future energy supply
syslems. GG



N74-18603

N74-188603 Sierra Club. Washington, D.C. -Enetgy Policy
Commitiee.

MAN VEASUS HIS INSTITUTIONS

Keith Roberts /» Mitre Corp. Symp. on Energy, Resources and
the Environment, Vol. 3 14 Apr. 1972 p 83-103 ref

The goals of a rational energy policy encompass: {1} limitation
of total energy consumption to those amounts necessary for a
quality of life compatible with the carrying capacity of the
environmant; (2] use of a combination of energy sources for
maximum efficiency: (3} minimization of scological disruption,
aesthetic harm, or damage to human and animal health; (4}
public policy making procedures to achieve above goals: and
(5] elimination of undue special interest propaganda based on
one-sided facts. G.G.

N74-18604 Office of Science and Technology, Washington,
D.C

ENERGY OrTiONS

Richard E. Balzhiser /r Mitre Corp. Symp. on Energy. Resources
and the Envitonment, Vol. 3 14 Apr. 1972 p 109-129.

Tachnological options to solving the energy problem consti-
tute development of the liquid metal gas breeder reactor to
produce nuclear snergy; coal gasification to produce a synthetic

natural gas; and S02Z removal technology from stack gases to -

parmit high sulfur coal buming. Fusion, solar, and geothermal
energies are prime candidates for suppiementing above primary
needs. : Author

N74-18606§ Committee on Aeronautical and Space Sciences
{U. S. Senata). .
ENERGY-RELATED AESEARCH AND DEVELOPMENT
Washington GPO Mar. 1974 95 p refs Presanted to Comm.
on Aeron. and Space Sci. 93d Congr, 2nd Sess. Mar. 1974
Prepared by NASA, Washington, D. C.
Avail:. SOD HC $1.00

Technology developed for space and aesonautics has useful
applications to energy needs and problems on earth. The specific
rasearch and development projects include waork in solar energy
utilization, including wind energy systems. energy conversion,
transmission and storage; transporiation systems; and anergy
and environment conservation. Programs in aeronautics and speca
which are directly relevant to anaergy include remote sensing
applied to energy resources, fuel conservation in aeronautics,
enargy consversion and storage, and space and nuclear technology.
The transfer to the private sector of aaronauticel and space
tachnology applicable to energy neads is gnother way in which
significant contributions are made in energy research and
development. Author

N74-18806§ RAND Corp., Santa Monica, Calif.
THE POTENTIAL FOR ENERGY CONSERVATION IN
COMMERCIAL ALR TRANSPORT
James J. Mutch Oct. 1973 90 p refs
(Grant NSF Gl-44}
(R-13B0-NSF) Avail: NTIS HC §7.50

The patential is sxamined far raducing the energy requirements
of the U.S. commercial airines, with emphasis on the certificated-
route air carriers. Measures stressed are indspendant of the leval
of traffic demand. They are intended to reduce energy requitements
by decreasing the enargy intensity of air transpott. The possibility
is examined of substituting more efficient transport modes for
aviation in short-hau! routes and the attendant nat ene/gy savings
is assesed. Measures that yield benefits in both the short and
long term are considered and their conservation potentials ara
quantified relative to present and fu!ura enargy reguiremants,
The results should be of interest ta those involved in gifine
activities, including governmantal reguistory and policymaking
bodias, industry groups, and the airlinas themselves. Author

N74-18807§ RAND Corp., Santa Monica. Calif
TRANSPORTATION ENERGY USE IN THE UNITED STATES:
A STATISTICAL HISTORY, 19565 - 191

James J. Mutch Dec. 1973 54 p refs

70

.

(Grant NSF Gl-44)
{R-1391-NSF) Awvail: NTIS HC $5.75

Total transportation energy consumption is considarad in view
of increased travel per person and an increasing use of morg
energy intensive modes. Energy distribution for modes and markets
is shown from 55 10 71 in graphical form. Freight and passangag
transportation on highways. aircraft, railroads, and watarwayl
are also reviewed. ' JANM,

N74-1860%94 United Nations, New York. Economic and Socia!
Council. !
NATURAL RESOURCES DEVELOPMENT AND POLICIES
INCLUDING ENVIRONMENTAL CONSIDERATIONS.
ADDENDUM: CHANGING PATTERNS IN THE WORLD
ENERGY SITUATION .

12 Jan. 1971 40 p refs

(E/C.7/2/Add.1} Awvail: NTIS HC $5.00 .

The consumption and production of energy wordwide are
cited. Special attention was given to the close intarrelationship
between energy use and economic development. Energy demand
as affected by industrialization, urbanizstion, and mechanization
ara disucssed. Statistical tablas covering consumption and energy
supplies from 1950 to 1968 are included. EHW

N74-186104 Cranfield Inst. of Technology {England).

THE ASSESSMENT OF AN AIR-SUPPORTED ANO PRO-
PELLED URBAN TRANSFORT SYSTEM Final Report
Roger Slevin Dec. 1972 115 p refs

(Cranfield-CYS-1) Avail: NTIS HC $8.7%

The results are reparted of a one-year study intended to
assess the usefulness of 3 new transport technology; that of an
urban sir-supported and propelled systam. The techrology is
described and its qualitative and quantitative assessment is
reported in both absolute and comparative terms. It is concluded
that the proposaed sysiem has several features which make its
application unlikely; in patticular there are safety problems, and
there is no positive evidence that oversll costs would be lower
than existing competing modes in conventional circumstances.
As a rasult it is not recommended that any further davelopmant
of the technology should take place. The raport is written a8 an
account of the work undertsken. In this way it provides a guide
to the process for future studies of this typa. Author

N74-18622§ Committes on Interior and Insular Affairs (U. S.
Sanate).
ENERGY CONSERVATION AND S. 2176, PART 2
Washington GPD 1973 845 p tefs Hearing on §. 2176
befare Comm. on Interior and insular Affairs, 93d Congr., st
Sess.) 1 Aug. 1973 .
Avail: Comm. on Interior and Ingular Affairs

Hearings are reported describing the role of energy consarva-
tion in national energy policy. Conservation in transportation,
housing, and in the industrial sector are emphasized. Ways to
educate consumers to use energy more efficisntly especially
regarding motor vehicles and home appliances are oullined.

SKwW

N74-18823§ Decision Sciences Corp., Jankintown. Pa.
QUANTITATIVE ENERGY STUDIES AND MODELS: A
STATE OF THE ART REVIEW .

Dilip R. Limaye, Aobaert Ciliano, and John R. Sharko [1973]
60 p refs Sponsored by Council on Enviranmantal Quality,
in that demianstration can be applied to several araas of technotogy.
Even if there is uncertainty about some of the underlying data,
military goods and services should be expressed in terms that
uniformly reflect Soviet rather then U.5. manufacturing methods
and input guantities. Author {GRA)

z74-18633# Transportation Systems Center, Cambridge,
888,
ENERGY STATISTICS: A SUPPLEMENT TO THE SUMMARY

OF NATIONAL TRANSPORTATION STATISTICS Final
Report, Jun, - Jul. 1973

Gill V. Hicks Sep. 1973 94 p rafs .

(PB-225331/8GA; DOT-TSC-0ST-73-34) Avail:  NTIS



HC $3.76 CSCL 05C

The raport is a compendium of selected time series data
describing the transportation, promotion. processing, and
onsumption of enetgy. The report is divided into three main
sections. The first contains such jtems as the revenues and
expanses of oil pipaline companies., number and capacities of
U.S: tank ships, and the total crude oil transported in the U.S.
by methods of ‘transportation. Thae second section raveals the
grawth over time of tha U.S. oil and natural gas reserves, rafinery
capacity, and yields. Trends in demand for fuel and power ara
displayed in the third section. Throughout this part, the transports-
tion sector is emphasized. Included are the gasoline and oil
costs: of automobiles of different sizes. the consumption of
patroieum by typa of product, the energy intensiveness of the
air ‘carriers, ‘the electrical energy consumed by the local transit
industry, and other important statistics describing. the supply and
demand for energy. GRA

N74-18834# Kentucky Univ. Lexington. Coll. of Enginearing.
PRDCEEDINGS: ENERGY RESOURCE CON FEREN CE
{ZND}
Aug: 1973 659 p Conf held at Lexington. Ky., 24-25 Oct.
1972 .
- {PB- 224750/0GA UKY-TR-70- 73 CEED4] ‘Avail: NTES
HC $5.00 CSCL 10A

Recent available information on the rapldly changing energy

resource picture, fuel policies and consumer-demands is presented. -

Papers by ‘knowledgeabls government officials and industrial
representatives are included. Topics covared- include new
developments in the extraction of natural gas and crude oil,
interfuel conversion (coal to gas and oil. coal to gas by the
Lurgi process. SNG and cil}, the role of the Federal Government
to insure an adequate, reliable energy supply, and the transmission

and transportation of energy. GRA .

N74-1B638f Defense Documentation Center. Alexandria, Va.
ENERGY CONVERS!ON Report Bibliography, Jan. 1974 -
Aug. 1973
Jan. 1974 409 p . refs
{AD-771750; DDC-TAS-74-2) Avait. NTIS CSCL 10/2

The bibliography is a compifation of 287 references on Energy
Conversion. Citations are sequenced numerically within each of
the following categories: (1) -Fuei Celis; {2) Mineral Fuels; (3}
Nuclear Energy: (4) Solar Energy; {5} Steam Power; (6} Thermionic
Generators. (7] Thermoelectric Generators: {8} Geopolitical Engrgy
Studies, and {9) Miscellansous Studies. Corporate Author-

Monijtoring Agency, Subject; Title, Personal Author, Contract’

Number, and Report Number Indexes are included.
. Author (GRA}

N74-18720 Tularie Univ., New Orleans. La.

INVESTIGATION OF ENERGY CONVERSION IN RAPIDLY

CYCLING FUEL CELLS. 1. A SYSTEM FOR STUDYING
THE SURFACE DIFFUSION OF HYDROGEN ON METALS, 2
Ph.D. Thesis :
Vasudev Dayanand Pragbhu 1873 268 p
Avail:  Univ. Microfilms Order No. 74-320

. By rapidly cycling the fuel cell, energy conversion techniques

can be applied to design a mechanical device called an electro- -

chemical pump. The cycle efficiency and. parformance of the
slectrochamica! pump is studied by means of transient fue! cedl
and electrolysis operation of the ion exchange membrane . fuel
cell. Performance characternsncs of the cell during rapid cycling

operatson are prasentad and critically analyzed. A system for

experimentally. measuring surface diffusion is designed and

constructed. The surface diffusion of tritium can be obtained by .

monitoring the radioactivity of adsorbed tritium versus distance
_along a matal surface with the help of a low energy beta detactor.
A critical analysis of results in terms of anergies of tritium and
noise level encountered during experiments is presented.

Dissart. Abstr.
N74-18721%# Georgia Inst. of Tech. Atlanta. —School of
Machanical Engingering.
COMPARATIVE EVALUATION OF SOLAR. FISSION,
FHSION AND FOSSIL ENERGY RESDURCES PART 1
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N74-18727

SOLAR ENERGY Final Report
J. R. Williams 23 Jan. 1974 122 p refs
{Grant NGR-11-002-1686)
[NASA-CR-137242) Avail: NTIS HC $9.25 CSCL 10A

The utilization of solar ensrgy to meet the anergy needs of
the U.S. is discussed. Topics discussed include: availability of
solar enargy, solar enargy collecters, haating for houses and
buildings. solar water heater, electric power generation. and ocaan
thermal powet. F.0.S.

N74:18723§ Joint Publications Research Service. Arlington,
Va. ’

THERMAL CYCLE AND EFFICENCY OF A VERSATILE
POWER UNIT WITH A MAGNETOHYDRODYNAMIC
GENERATOR AND THERMOELECTRIC GENERATOR

V. A. Kirilin, A. Ye. Sheyndiin, Ye. M. Shelkov, Ye. V. Shishkov,
S. A. Pashkov, and V. M. Latyshev 1 Mar. 1974 B p refs

. Trangl. intc ENGLISH from Teplofiz.- Vysokikh Temperatur, Akad.

Nauk S5SR {Moscow). v. 11, no. 5, 1973 p 1088-1091
(JPRS-513589} Avail: NTIS HC $4.00
A MHD generator circuit is described with an overload maode
capacity making operation possible in a wide range of loads.
Author

N74-18724§ National Bureau of Standards, Washington, D.C.
Building Eavironment Div.
TECHNICAL OPTIONS FOR ENERGY CONSERVATION IN
BUILDINGS Final Report
Jul. 1973 186 p refs Preparad for Nati. Conf. of States on
Building Codes and Standards and NBS Joint Emergency
Workshop on Energy Consenv. in Buildings, Washingtan, D. C.,
19 Jun, 1973
{NBS-TN-789) Awvail. S0D HC $2.35 Domestic Postpaid or
$2.00 GPQ Bookstore as C13.46:789

Actions pertinent to existing buildings and new buﬂdmgs
are describad. Regarding existing bulldings. principal topics include
summer cooling, winter heating. and other energy conserving
features--i.e., insulation, fenestration, lighting, appliances, domestic
hot water, and human comfort. Suggested actions include thoss
which can be accomplished voluntarily or without expense, and
also actions which require some modest effort or expense aon
the part of the building owner or occupant. Regarding new
buildings. energy consarvation actions are described that deal
with building design and mechanical systems. The report concludes
with a summary of mechanisms for implementation of such actions
and criteria for usa in evaluation' of them, Author

N74-187256§# WUnion Electric Co., 5t. Louis. Mo,
RECYCLING SOLID WASTE FOR UTILITY FUEL AND
RECOVERY OF OTHER RESOURCES
Earl K. Dille and David L. Klum 1873 17 p refs Presented
at 1973 Frontiers of Power Technol., Stillwater. Okia. Sponsored
by City of St. Louis
Avagil. NTIS HC $4 0D

Full scale prototype testing to determine the feasibility of
processing municipal solid waste 10 produce supplamantary fuel
for electric utility boilers and to recover recycleable, non-
combustible materials has been conducted. QOperation of tha
prototype was satisfactory during the first year with the exception
of milled solid waste mechanical handling problems. Crushed
glass in the solid waste resulted in excessive wear and mainte-
nance of solid waste pneumatic transport piping bends and elbows.
Metals and oversize pieces of wood caused fragquent stoppages
of solid waste transport system mechanical feeding equipment.
The mechanical handling problems were identified soon after
the initial operation and it appeared clear that the matarial
prasented no other operating problems at the processing phant
ar in furnace combustion. Consequently, enginesring design and
puichase of a mechanical air separator (air classifier) was initiated
1o provide for the ramoval of glass. metals. and other unburnable
materials. Author

N74-18727*# Nstional Asronautics and Space Administration.
Lewis Rasearch Center, (laveland. Ohio.
COMPUTER PROGRAM FOR THERMODYNAMIC ANALYSIS



N74-18729

OF OPEN CYCLE MULTIBHAFT POWER SYSTEM WITH
MULTIPLE REHEAT AND INTERCOOL

Arthur J. Glaseman Washington Mar. 1974 66 p ref
(NASA-TN-D-7689; E-7518) Avail: NTIS HC $3.76 CSCL
10A '

A computer program to analyze power systoms having any
number of chafts up to @ maximum of five i presented. On
aach shaft tharo con bo aa many ag five compressors and five
turbines. along with any specified number of intervening
intercoolers and reheaters. A recuperator can bs included. Turbine
coolent flow can be accounted for. Any fugl consisting entirely
of hydrogen and/or carbon. cen be used. The program ls valid
for maximum temporatures up to about 2000 K (3800 R). The
aystem description, the analysia methad, a datailed explanation
of program Input and output including en illustrative exemple, a
dictionary of program varlables. and the progtam listing are
axplained. Author

NY4-187285 Los Alemos Scientific Lob., N.Mex,
AND WHAT IF WE WERE TO BWITCH TO HYDROGEN?
Yu. Medvedev and E. Muslin 1873 28 p Transl into ENGLISH
from Izobret. izobrat. i Rataionalizatelya, Iekutskil (irkutek), no. 318,
1973 p 40-44
(LA-TR-73-40) Avail: NTIS NC$3.26

The use of ordinary water as a fuél S0Urce from which to
derive hydrogen is proposed. The production of hydrogen by the
raactions of the Mark-1 proceas and the protess with iren-carbon
catalyzers is discussed. Tho pipalines and transport of hydrogen
with ita applications to fusl sourccs or everyday life are discussed.
It is predicted that it will be possible to astablish a powerful
food chain depending neither on agricuiture nor on oil roserves
and based only on atomic chorgy. Seientists have been trying,
with tho aid of hydrogen yeast to obtain food from tarbon dioxide,
minaral salts, and hydrogen obtained with alectrolysis of water
by current from solar batteries. The seme hydrogen and oxygen
could serve as on energy source for fuel cells. Author {NSA)

MN74-187304 Elactricity Commission of New South Wales, Sydnay
{Australia).
ELECTRICITY: THE CONVERSION INDUSTRY
N. B. Heal 1973 10 p refs
(NP-19837) Awvpil: AEC Depository Libratas HC $3.00
Planning of future electric power supplies is considered with
specific reference to Australia. Topics covered include fual resarves,
fuel costs. electricity supply today, planning future supplies, energy
transport. and the effect of changes on the consumar. Coal.
uranium, and possibly natural gas coal reserves ate clearly
adequate to provide a supply of fuel at reasonable costs for
powaer gznzration for well into the next century. In comparison
with uranium and coal, known reserves of crude oil and natural
gas in Australia are relatively small. NSA

N74-18731§ Atomic Energy Commission, Washington, D.C.
PROCESS FOR THE SIMULTAMEOQOUS UTILIZATION OF
GEDTHERMIC AND HYDRODYNAMIC ENERGY
J. E Tavip [1974] 7 p Transl. into ENGLISH from the
Spanish
IAEC TR-2475) Avail: NTIS HC $3.00

A process is described for the wtilization of hydrodynamic
energy produced by water falling through a pipe inserted deeply
inte the earth’s crust at & point where the high temperature
will produce steam and is returned to the earth surface through

-another pipe as steam. The waterfall created by this perforation

is utilized by turbines suitable for the production of electric
enerpy white the stearn produced spuns from the surface of the
earth and can be used as a2 source of energy with multiple
applications. NSA

N74-18737§ Enargy Research Corp., Bathel, Conn,
HIGH ENEAGY SEALED NICKEL-ZINC BATTERIES Final
Annual Report, 1 Mar. 1972 - 1 Oct. 1973
Allen Charkey Nov, 1973 44 p
{Contract DAABD7-72-C-0114; DA Pmj. 1T7-62705-A-053)
(AD-772944; ECOM-C114-F) Avail: NTIS CSCL 10/3

A sealad 7 Ah/6.5 volt nickel-zine battery has been devaloped
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which is copoble of 180-200 cyclos of operation at approximately
60% dopth of discharge ot the C/4 rate. Initial energy density
obtainod was 28 Wh'?lb at the 0/4 discharge rato. The battary

will deliver about 40% of its onergy at -20F at the C/4 rate.
With silver amalgam oxygen recombingtion electrodes tha bamryf

is capable of continuoug ovarcharge at 0.6 amperes at a safe
steady otate pressure below BOQ pai. Improved inorgenic
saparators (ERC-2002) hgve been doveloped which are chemi.
callyinert in XOH, have o uniform porg size distribution and
stop the occurrance of zinc dendrites. The primary cause of
fallure of the battery was found t¢ be from the zinc electrode
fallure. |Modifiad guthor abstract) - GRA

:74-18133# Army Eloctronics Command, Fort Monmouth,
J

ZING-AIR (OXYGEN] CELL S8TUDIES
Otto C. Wagnar Nov. 1973 20 p refs
{DA Proj. 1T7-82706-A-083) '
{AD-772903; ECOM-31668) Avail: NTIS CSCL 10/3

Shorting by zint ponetration through the separator layers
was prevanted in zinc-gir and zing-oxygen cells by inserting a
10 mil thick partiglly wetpraofed porous nickel layer within the
layers of saperatar material. Excellent capacity maintenance was
attalned for 6O cycles from a zinc-gir coll by; (a) containing
the zinc anode within a plastic frame onto which the separator
layore wara epoxy-sealed, (b} blocking the edgos of the anode
with o thin plastic shield, and {¢) providing a 20 to 30 mil
thick slectrolyte channal between the charging electrodes ond
separator clad anode. Preliminary results from sealed zing-oxygen
cell Investigations indicate that good capacity maintenanca can
bo sttained by: (o) sealing the charging olectrode within a
plastic frame onte which o layer of potassium titanate paps! I3
opoxy-sealed to the edge of the electrolyte face and 8 thin
porous teflon loyer is cemented to the gaa face. (b} using
silver-amalgam catalyzed oxygen electrodas, and (c) adding 5%
potassium litenate powder to the 2inc oxide mix. Author (GRA)

N74-18816} Bursau of Mines, Washington, D.C.
ENERGY POTENTIAL FROM ORGANIC WASTES: A
REVIEW OF THE QUANTITIES AND SOURCES
Larry L Anderson 1972 19 p rafs
(BM-1C-B548) Avail: SOD HC 3.30

The quantities and sources of moisture- and ash-fres organic
material contzinad in manure, urban refuse, industrigl wastas,
sowage solids, and agricuitural wastes in the United States are
itamizad and evaluated. Furthermore. estimates are presentad
for amounts of organic wastes collected or concantrated. The
potential for fuel. either oil or gas. from both the total organic
wastes generated and those collected or concentrated is slso
estimated. Author

N74.18888 Ouke Univ.. Durham, N.C,

PERFORMANCE CHARACTERISTICS OF A PNEUMATIC
TUBE TRANSPORTATION SYSTEM Ph.D. Thesis
Joseph John Cudlin 1973 182 p
Avail: Univ. Microfilms Order No. 74-112%9

The limitations and deficiencies of the conventiona! models
of graund trgnspaortation have prompted the proposal of a number
of innovative high speed systems for future urban and interurban
mass transit. Those which appear to offer the most desiable
oparating characieristics ara systems which utilize an anclosed
guideway. The powsr requirements for high speed ground
transporiation are, however. potentiafly high. Since the power
required for propuision of surface vehicles at higher speads is
largely that needed to overcome aerodynamic drag. enclosed
guideway systems, operated at reduced internal pressures. are
proposed to offer a more practical means for high speed ground
transportation. A pneumatic tube transportstion systam would
propel carier vehicles through tube puideways by the combined
affects of continuous evacuation of the guideway langth ahead
of the vehicle and the admission of air at a higher pressure to
the guideway behind the vehicle. Dissart. Abstr.

N74-18882§ Cranfield tnst. of Technology (England).
for Transport Studies.

Cantre

Ll



(NRL Proj. RO2-33)
{AD-T72630; NRL-7616) Avail; NTIS CSCL 09/6

A conformel array on & aurface of small curvature can be
approximated by & number of planar arrays, sevaral of which
may ba sxcited simultanecusly so as to achisve a psrformance

¢ similar to that of & conformat array. Since the main beam of a

splanar array can be steered to any dirsction In visible space,
sevaral arrays. esch oriented in s diffarent direction, cen be
staerad cooperatively ta form g single beam in a desired direction.
A general formulation of the radiated fisld of such a configuration
of arrays js develnped with the ald of formulas which relate the
components ' inte which u vector is resoived in one orthogonsl
coordinate systam with thasa inte which the same vector is
tesolved in B second orthopona) coordinate system. {Modifisd
author abstract) - GRA

N74-18897§ Southwest Research Inst., San Antanio, Tex. Army -

Fuels end Lubricents Research Lab.

tNSTALLATION OF TURBINE-FUELS RESEARCH COMBUB
TOR LABORATORY Fina! Report

C. A. Moses Dec. 1873 28 p

{Contract DAADOS-70-C-0007}

{AD-772945; AFLAL-27) Avall: NTIS CSCL 21/4

A ‘aboratory especially designed for the study of fuel-related

problams in the operation of turbine engines has been instalied
at the US. Amny Fuels and Lubricents Research I.abotatorv
‘The air supply system provides a clean, smooth flow of air to
"the combustion test celi at retes up 1o 2.5 Ibs/sec; pressures
“to 16 atm and temperatures to 1500F are possible ot all flow
‘rates. The fuel delivery systemn is capable of pumping fusis
renging in properties from gasoling to No. & diesel a1 flow ratas
ol over 1 gpm and prassures over 1000 psi. Up to BO channels
of thermocouple and transducer signals are sempled; the data
_reduction is performed on-line with tast results availabie
immediately. The system has baen ,designed for maximum
flexibility and growth. Congeivably, any combustion chambar
and associated rig can be plugged-in. instrumanted, and oparated
within the air flaw capabilities of the faboratory. Authar (GRA)

N74-19047§ Sandia Lsbs.. Atbuguergqus, N.Mex.

FRACTURE OF COAL AND OlL SHALE FOR IN SITU
PROCESSING OR REMOTE REMOVAL: A PROPOSAL
SUPPORT DOCUMENT .

L 'D. Tyler and W. D. Waan Oct. 1973 17 p refs

{Contract AT(29-1)-789)

{SLA-73-946) Avail: NTIS HC $3.00

The proposal sets forth the concapt of using the synergistic

affects of a combination of hydiaulic and explosive technigues
to fracture these formations in a controlted manner.
Author [NSA)

NT4- 19113 Central Electricity Generatmg Board, London
{Engtand).
BEARINGS FOR POWER STATION FI..ANT A SELECTIVE
B8LUIGGRAPHY, 1960 - SEPTEMBER 1373
E. F. Hansford, comp. Feb. 1974 28 p refs
{CE-Bib-288.1) Avail: Issuing Activity

Setected abstracts of 108 articles concering rasaatch on
bearings are pressnted. Areas reported include materigls,
lubrications, vibration, and failure. FO.5.

N74-19177§ SBureau of Mines. Morgantown, W.Va.
Research Center,

NONCANKING COAL GASIFIED IN A STIRRED-BED
PRODUCER Technical Prograss Report N

A. V. Aahfuse, G. B. Goff. and A. J. Liberatore Mar, 1974
11 p_rafs ‘ '
ABM-TPR-77) Avail: NTIS HC $4.00

~ Noncaking - by 2-inch subbituminous A cocal fram New
© Mexico was gasified with air and steam at 205 psig using a
stirred-bed producer to determine coal losses by entrainment in
the gas for this fow sulfur, high ash coal which contained 20
parcent particies smalter than 1/16-inch sieva size. The use of
fine sized coal has particylar importance bacause most production

Energy
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N74.19268

from mechanized minas is smaller than. 2-inch size. This Initial
sttempt showed technical feasibility for pasifying Naw Mexico
subbituminous coal conteining small sized particles in fixed-bad

‘producers without excessive coal loss by antrainment. -Dust loss

evaraged sbout 2 parcent of moisture free coal, most of which
waa recovered from the gas. Ash clinkering was comruliad by
adding 1,010 Ib/hr steam to reduce temperaiures in the
combustion tone, Yisid of low-Btu fuel gas, 160 Btu per sef,
dry, amounted to 89,800 scfh from 1,490 1/ hr coal (s raceived)
and 3.450 tb/hr gir ldny). ! Authar

N74-19228B Environmental Protection Agency, Resserch Triangle

Park. N.C. Air Pollution Technical Information Center,

AIR POLLUTICN ASPECTS OF EMISSION SOURCES:

PETROLEUM REFINERIES: A BIBLIOGRAPHY WITH

ABSTRACTS

Jut. 1872 73 p rels

IAP-110) Aveil: SOD HC $1.25 :
Salected abstracts are presanted of articles cnncarnmg air

poliution by petrolaum refineries. Subiect and author Indexss

are included. ' " Author

N74-19229 California inst. of Tech., Pasadena.
DETERMINATION OF OPTIMAL AIR POLLUTION CONTROL
STRATEGIES Ph.D. Thasis
Chan Pain Kywan 1 Apr. 1874 213 p
Avall: Univ. Microfilms  Grdar No. 73-31047

One of the important environmental problems facing urban
officials today ia the selection and enforcement of air poliutant -

- amission control measures. Thess measures tske two forms:

long-term contrals {multiyear legislation, such as the Fadaral new

- car emission standards through 1976} and shon-term controls

{action taken over e pericd of hours to deys to evoid an air
pollution episade}. For the long-term control problem, it is assurmad
thet smission control procedures ate changed on a yeardo-yesr
basis. The problem considered is 10 determing the sst of control
magsures that minimizes the total cost of contral whila maintaining
specified lavels of air quality each year. The problem of determining
real-time (short-tarm} air pollution control strategles far an
urban airshed is posed as salecting those contral meusures such
that air quality is maintsined et @ cartain lavel over a given
nma period and the total control lmposed is & minimum,
Dlssarl Abstr.

N74-19240# National Academy of Sclences Nagtional Research
Courncil, Washingtan, D.C.

‘REPORY BY THE COMMITTEE ON MOTOH VEHICLE

EMISSIONS

15 Fsb. 1973 155 p

Avail: NTIS HC $1D?5 :
" The technological femsibility of meeting the motar vehicle
emissions standards prescribed by law was investigated. The
design, performance, and costs of emission control systems are
discussed along with the standards, certificatian snd testing. The
potantial of spark-ignition intaral-combustion éngines for passing

_emission cortification for 1975 is analyzed. ‘F.O.S,

N74-19268§ TRW Systems Group, Redondo Beach, Calif.
A STUDY OF MANDATORY ENGINE MAINTENANCE, FOR -

- REDUCING VEHICLE EXHAUST EMISSIONS. VOLUME 7:

A USER'S MANUAL AND GUIDE TO THE ECONOMIC
EFFECTIVENESS COMPUTER PROGRAM Final Report

‘Jul. 1973 385 p refs Sponsored by EPA and Coordmatm;j

Res. Council, Inc. 8 Vol.
{PB-225161/9GA; 'CRC-APRAC- CAPE 13-68-15-Voi-7] * Avaik:

- NTIS HC $8.00 CSCL 13B

This manual presents a detailed description of xha Economic
Effoctiveness Computer program. The progtam provides a
peneralizad mathodalogy for simulating the dynamic behavior of
alternative vehicle inspection and maimtenance procedures. The
modal has been coded in FORTRAN 4 and is currently operating
on a CRC 6500 System. The mianual describas for the program-
mer/user the operating instructions required 1o use the program
in & variety of oparating modes. It is composed of five sections
and two appendices which provide a discussion of the modal's -



N74-19269

mathematical framework, input requirements and data formats.
program debugging and output options, and a complete list of
fow schematics and computer lstings. GRA

N74-19289§ TRW Systems, San Bernardino, Calif. Transpona-
tion and Envirgnmentat Operations.

A STUDY OF MANDATORY ENGINE MAINTENANCE FOR
REDUCING VEHICLE EXHAUST EMISSIONS. VOLUME 8:
EXPERIMENTAL CHARACTERIZATION OF VEHICLE
ERISSIONS AND MAINTEMANCE STATES Final Report
Jul. 1973 203 p refs Sponsored by EPA and Coordinating
Res. Council, Inc. "8 Vol

(PB-225026/4GA; CRC-APRAC-CAPE-13-68-16-Vol-8)  Avail
NTIS HC $5.50 CSCL 13B ’

Data are presented which describe the rate of engine
adjustment and exhaust emission deterioration with time and
mileage. Three classes of vehicles are described which inciude
pre . 1566 cars without axhaust ermission controls, 1868-1970
cars with HC and CO exhaust controls and post 1970 cars that
are eguipped to control HC, CO and NOx. The resuits of additional
experiments o determine the repeatability of amissions measure-
mants and the effect of cold suak temperature upon measured
axhaust emission are also presented. Mass emission measure-
ments were made using the 1872 Federal Tast Procedure and

- concentration measurements were made in selected engine
operation modes. GRA

M74.19220§ Flinders Univ., Badford Park (Austraiia). School
of Physical Sciences.
CONTROLLED FUSICN RESEARCH Progress Report
M. H. Brennan $Sep. 1973 21 p refs
(FUPH-G-4} Avail: AEC Depository Libraries HC $3.25

Tha current status of the international research program
directed towards developing a fusion reactor for alectricity
production is assessed. Information is obtained mainly from
meetings of the International Fusion Research Council [July 29
and Aug. 1. 1973) and the Sixth European Conference on
Controlled Fusion and Plasma Physics held in Moscow from
July 30 to August 3, 1973. The major items of business discussed
gt the meeting of the International Fusion Research Council are
prasented and the various national rasearch programs are outlined.
Finaily, the Australian program is considered. NSA

N74-19375f Los Alamos Scientific Lab., N.Mex.
DESIGN OPTIONS AND TRADEOFFS tN SUPERCONDUCT-
ING MAGNETIC ENERGY STORAGE WITH |IRREVERSIBLE
SWITCHING
‘H. L. Laquer, J. D. G, Lindsay, E. M. Little, J. D. Rogers, and
0. M. Waldon 1973 21 p refs Fresented at Symp. on
Technol. of Controlled Thermonugl. Fusion Expt. and the Eng.
Aspects of Fusion Reactfors, Austin, Tex., 20 Nov, 1973 Sponsored
by AEC )
{LA-UR-73-910; Conf-731102-11 Avail NTI5. HC $3.25

A program is presently under way at Los Alamos to
determine how superconducting magnetic .enefgy storage in
conjunction with normal-going superconducting switchas canh be
made to deliver the enargies of the order of 200 MJ that will
be needed for plasma compression in a pulsed theta-pinch
scientific feasibility experiment. After a review of the circuit
configurations, the properties of commercially available and of
some developmental superconductors relevant to both the snergy
starage coil and to the switch are discussed. Critical current
densities at low fields and stability requirements both with respect
to rapidly changing external fields and 10 seff fisids are of panicular
jmportance in determining optimum operating fields and tempera-
tures. The tradeoff between eddy current losses in the stabilizing
material and the need for coil protection if @ coil normalcy should
occu7 is described. Problems in potting or cthar forms of
mechanical stabilization for both superconducting elements are
pointed out. Author [NSA)

N74-18391§# Michigan Univ., Ann Arbor. Dept. of Physics.

LIQUID HYDROGEN AS A FUEL FOR MOTOR VEHICLES; -

A COMPARISON WITH OTHER SYSTEMS

74

Lawrehce W. Jones [1973] 4 p
Avail: NTIS HC $4.00 .

The pros and cons are explored of liquid hydrogen fuei,
aspecially for smaber systems (automobiles and trucks). The
alternative methods of liquid hydrogen fueling, whether by
replaceabls tanks of pumping from a sworage vessel are also’
discussed. Author

N;14-19405"# National Aeronautics and Space Administration.
Lewis Research Center; Cleveland, Ohio. .
A SIMPUFIED LIFE-CYCLE COST COMPARISON OF

' VARIOUS ENGINES FOR SMALL HELICOPTER USE

Kestutis C. Civinskas and Laurence M. Fishbach Feb. 1974
29 p refs Prepared in cooperation with Army Air Mobility R
and O Lab., Cleveland. Qhio
(NASA-TM-X-715617; E-7908) Avail: NTIS HC 5450 CSCL
21A

A ten-yeat, life-cycle cost comparison is made of the following
engines for small helicopter use: {1) simple turboshaft: (2)
regenarative turboshaft; {3} comprassion-ighition reciprocator: (4}
spark-ignited rotary: and (5} sperk-ignited reciprocator. Basad
on a simplified analysis and somewhat spproximate data. the
simpie turboshaft enging apparently has the lowest costs for
mission times up to just under 2 hours, At 2 hours and above,
the regenerative turboshaft appears promising. The reciprocating
and rotary engines are less attractive, requiring from 10 percent
1o BO percent more aircraft to have the same total payioad
capability as a given number of turbine pawered craft. A nomogram
was developed for estimating total costs of engines not covered
in this study. Author

N74-19408§  Army Foreign Science and Technology Center,
Charlottesville, Va.
MULTIFUEL DIESEL ENGINES
1, §. Gershman and A. P. lLebedinskiy 30 Qct. 1973 221 p
refs Transl. inta ENGLISH of the book “Mnogotopliviyye Dizeli”
Moscow, Mashinostr., 1971 224 p
(AD-771198/9GA; FSTC-HT-23-1981-72) Avail:  NTIS
HC $13.25 CSCL 21/7

Soviet research and develapment-in the field of creating
multifuel motor vehicle diesel engines. is described. Possiblé
technical solutions directed at adapting the internal’ combustion
engine to operation on various types of fuels are considered.

GHRA

N74-19413§ Air Force Systems Command, Wright-Patterson

AFB, Dhio. Foreign Technology Div.

BY-PASS ENGINES

G. Pradiechenskii 3¢ Nov. 1973 14 p Transl intoe ENGLISH

from Grazhdanskaya Aviats, (USSRE no. 8. Jun. 1973 p-24-25

{AD-772723; FTD-HT-23-537-74} Avail: NTIS CSCL 21/5
The report describes the design and performiance of Soviet

designed jet aircrafi bypass engines, GRA

N74-19584*} National Aeronautics and Space Administration.
Pasadena Office, Calif. :

METHOD OF FORMING A WICK FOR A HEAT PIPE Patent
Application

Frank G. Arcella (Waestinghouse Elec. Corp.). Ernest C. Phillips
{Westinghouse Elec. Corp.), and Richard P. Sprecace. inventors
{to NASA) {Westinghouse Elec. Corp.} Filed 27 Feb. 1974
10 p Prepared for JPL :

(Contracts NAS7-100; JPL-953074)
{NASA-Case-NPO-13381-1; US-Patent-Appl-SN-4465667) Avail:
NTIS HC 3400 CSCL 20M

A mathod for forming a tebular wick for heat pipes is
presented. The msthod consisis of steps involving forming the
wick blank of a predetermined thickness from multiple layers of
stainless steel screen mesh. The process makes it possible to
reduce the pore size of the wicks by approximetely fifty
parcent, " NASA

N74-19586f Federal Power Commission, Washington, D.C.
Planning and Developmant Div.



NATURAL GAS SUPPLY tN THE DECADE OF THE
SEVENTIES .
Gordon_ K. Zareski Mar. 1873 19 p refs Presented at the
74th Natl. Mesting of the Am. Jnst. of Chem. Engr. New Orleans,
13 Mar. 1973 '
Avau NTIS HC $4.00

The enargy situation with raspect to natural gas as an enargy
source was studied. Factors which contributed to the currant
shortage of natural gas supplied are analyzed. Federal actions
to develop the policies necessary to increase the supply of natural
gas and-to encourage optimum use of this energy source are
reportéd.. Possible future sources of natural gas to supplement
the shortage ara identified. Tables, maps. and graphs are included
to show the naturai gas supply. P.NF.

N74-19687§ Federal Power Commission, Wash:ngton b.C.
Anatysis and Procedures Div.
NATURAL GAS AVAILABILITY: PRESENT AND FUTURE
Gordon K. Zareski May 1972 13 p Presented at Symp. on
Gaseous Fueled Vehicles and the Environ., Washington, D. C.
24-26 Mav 1872
Avgil: NTIS HC $4.00

An analvms of the avaitabitity of natural gas and gas.reserves
in the United States is presented. The actual and projected demand
for'gas during the 1950 to 1990 time period is analyzed. Historical
trends in natural gas production and reserve additions are
iltusirated,” & graph of the annual demand for natural gas is
. plotted to show the levels of domestic productive capacity with
annuai reserve addmuns of 30. 25. and 20 trilion cubic feet.

P.NF.

N74-18604F Commitiee on Science and Astronautics (U 5.
Housa).
H.R. 11864: SOLAR HEATING AND COOLING DEMON-
STRATION ACT OF 1974. BACKGRDUND AND LEGISLA-
TIVE HISTORY
Washington GPJ  Feb. 1974 306 p refs Presented to
Comm. on Sci. and Astronaut., 93d Congr., 2d Sess. Fab.
1974
Avail! NTIS Avail: Subcomm, on Energy

‘The responses are reparted of selectad Federal agencies to
requests. by the Committee, for information on current research
in aress of solar energy. The nature of ongoing solar energy

research, funding levels, and recommended areas for development .

are discussed. The legisative history of solar energv for haating
and coaling, H.R. 11884 is included. F.0.5

N74.19605# Select Committes on Small Business (U, S
Housel.
CONCENTRATION BY COMPETING RAW FUEL (N-

DUSTRIES IN THE ENERGY MARKET AND ITS IMPACT

'ON BMALL BUSINESS. VOLUME 2; TENNESSEE VALLEY
AREA :
Washington GPO 1972 20 p Presented by Select Comm.
on Small Business to tha Comm. of the Whole House on the
State of the Union, 92d Congr., 2d Sess., 8 Aug. 1972
{H-Fepi-92-1313) Avail: U.5. Capitol. House Pocument Room
Hearings investigated the monopolistic impact of the
growing ecohomic concentration in the energy field and the
reasons undedlying the recent increases in electric rates in the

Tennessee Valley Ares. Eiectric rates have ingressed 25% and

coal prices have risen 100% between 1971-72. Findings and
racommendations concerning the causes and sclutions 10 the
ascallating energy costs are included. KM.M,

N74-1960684 Joint Committe on Atomic Energy {U. S
Congrass}.
ATOMIC ENEHGY COMMISSION 1 DECEMBER 1873
REPORT ON ENERGY RESEARCH AND DEVELOPMENT
Washington GPO 1974 783 p refs Mearing before Joint
Comm. on Atomic Energy, 93d Congr 18t Sess., 11 Dec.
. 1973 .
Avail: SOD HC $5.20

Congressional reports on future energy research and
development programs are presented. Policies to regain and
maintain national energy self-sufficiency are outlined: (1) the
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-THE GASOLINE SHORTAGE:

N74-19624

cansarvation of energy by decreasing consumption and increasing
the technical efficiency of conversion processes; {2] increase the
domaestic production of oil and natural gas; (3) increase the use
of coal: {4} expand the production of nuclear energy; and (5}
promote the use of gltermnate “enerly soufces Such as hydie,
geathermal, and solar. SKW.

N74-18614§ Geological Survey, Washington, D.C.

ENERGY RESQURCES OF THE UNITED STATES

P. K. Theobald, 5. P. Schwainfurth, and D. €. Ouncan 1972
30 p refs

[Circ-650) Avail: NTIS HC $4.60 )

Diagrams present the U.5. Geological Survey estimates of
the Unitad States resources of coal, pstroleum liquids, natural
gas. uranium, geothermal energy, and oil from oil' shade. The .
short text accompanying each diagram outlines the imethod of
astimation or the source of the gstimate and defines the
characteristics of each. estimata. Where approptiste, comparisons
with other astimates are also given. . Author

N74-19616¢ Mitre Corp., Mclean, Va.
ENERGY. RESOURCES AND THE ENVIRCNMENT: A SET
OF PRESENTATIONS )
Richard S. Greeiey Jun. 1973 79 p Presented at the US
inform. Agency Exhibit on Progr, and the Environ., Poland Intern.
Trada Fair, Lodz, 18-22 Jun. 1973
{(M73-51) Avail: NTIS HC $7.00

The fuel resources available to the world are described,
including solar, nuclear fusion, nuclear fission, geothermel, tidal,
hydrp, and fosslt energy sources. These resources are compsared
with astimgted fuel consumption rates in the future. Solar, fusion,
and fission with breeding are shown to represent essentially

-infinite energy sources. Methods are describad for improving the

efficiency and economy in the ways we use fuels. Savings of
10-15% appear possible in the near term. An energy sthic is .
described which involves changes to governmaent regulations and
tax policies and other institutions ta promote efficiency and
conservation in the use of fuels. The taechnology of advanced
energy systems is described including automaobile engines, 'mass
transit systems, polution contrel devices, fuel celis, and’
magnetohydrodynamic production of electricity. The need for a
vigarous, international research and development program is
discussed to provide assurance for continuad supplies of clean,
sbundant energy. - Author

NTM 196174 Commmee on Commerce (U 5. Senate)
COUNCHL ON ENERGY POLICY

Washington GPO 1973 228 p refs Hearings on 570 and
S. 419 befare Comm. on Com:, 93d Congr., 15t Sess., 7-8 Fab.
1873 :
Avgik:  Comm. on Com,

Hearings an the establishment of & natioral energy resources
advisory board are presented. Measures to coordinate energy
policies and improve managemsent of energy resources ara
outlined. S.KW.

N74-19618] Committee on Intertar and Insular Affairs {U. 8.
Senate).
A NATIONAL PERSPEC-
TIVE -
David M. Lindehl Washington GPQ 18973 9B p refs Prasented
to Comm. an Interior end Insular Affairs, 93d Congr., 1st Sess.,
19 Jun. 1973 Prepared by Library of Congr. '
Avsil: Comm, on interior and Insular Affairs

An ovarview is presented of factors contributing to the gasoling
shortage, the extent of the shoriage. and its impact on the
country. Emphasis is placed upan prablems of supply and demand
and remedial actions taken to alleviate the problem. Author

N74-19624# Mitre Corp., Mclean, Va. Transportation Systems
Engineering Dapt.

US TRANSPORTATION: SOME ENERGY AND ENVIRON-
MENTAL CONSIDERATIONS

W. E Fraize Sep. 1374 49 p refs



N74-19629

{M72-164) Avail: NTIS HC $5.50

The role of transportation in air pollution and consumption
of energy. especially petroleum. is reviewed, with emphasis on
the U. 5. situation. Both technologica!l and control measures for

each proplem area are discussed. Technological measures focus
‘on the automobile, high speed ground transportstion modes, and
non-petreleum fuels, while control measures. which encourage
tha use of the more efficient transpartation modes, are sean to
offer significant benefits. The near future is discussed with respact
to the impaci of the L. S. Amended Clean Air Act of 1970.
Transportationh evolution over the next few decades is projected.

Author

N74-19629§ Stanford Research Inst., Menlo Park, Calit.
MEETING CALIFORNIA'S ENERGY REQUIREMENTS,
1975-2000
May 1973 412 p refs Sponsored by Los Angeles Dept. of
Water and Poveer, Pacific Gas and Elec. Co., Sacramento Municipal
Utility District, San Diego Gas and Elec. Co., and Southerm Calif.
Edison Co.
(SRt Proj. ECC-2355}
Avail: NTIS HC $22.75

A study was conducted to determing various aspects of the
present and futore energy requirements for the State of California.
The specific objectives of the study are as follows: (1) to assess
the ecanomic framework and related dermand for energy, (2) to
determine means for altering the projected demand pattern,
requirements far implementing each of these damands, and
appraisal of their significance, (3] to analyre the future supply
from each source of energy and the factors affecting availability
and use, and (4) to predict probable future trends in price.

Author

NT4-19683% Noational Aeronautics and Space Administration.
Pasadena Office, Calif.
STORAGE BATTERY COMPRISING NEGATIVE PLATES OF
A WEDGE SHAPED CONFIGURATION Patent
Richard 5. Bogner {ESB, Inc., Raleigh, N. C\} and Chares D.
Farris, invantors {to NASA) {ESB, Inc..- Raleigh, N. C) Issued
5 Feh. 1874 6 p Filed 22 Feb. 1972 Supersedes N72-22048
{10 - 13, p 1695) Sponsored by MASA Preparad for JPL
{NASA-Case-NPO-11808-1; US-Patent-3.790.409;
US-Patent-Appl-SN-228163; US-Patant-Class-136-20;
US-Patent-Class-136-30} Avail: US Patent Office CSCL 10C
An improved silvar-zing battery particularly suited for use in
an environment whare battery operation is subjected to multiple
charge/dischatge eycling over extended periods is tdescribed. The
battery seperator sysierm, containing 8 highly absorbent material
continguous with the surfaces of the plates and multiple
semi-permeabls membranes interposed between the plates, is
also characterized. Official Gazette of the U.S. Patent Office

N74-19694 E£schar Technology Associates. St Johns, Mich,
A PROBLEM STATEMENT: OCEAN BASED SOLAR-TO-
HYDROGEN ENERGY CONVERSION MACRO SYSTEM
William J. D. Eschar and Joea A. Hanson {Qceanic Inat.} Nov.
1973 25 p rafs
Copyright. Aveil: Issuing Activity CSCL 10A

An ocean based solar to hydrogen energy conversion facitity
is proposed that uses hydrogen as an energy carrier to be delivered
1o the spectrum of the energy using sector, instaad of electricity,
because of hydrogen's advantages of transportability and
storability. The solar to hydrogen canversion process is conducted
on the open ocean, and not in the traditional desert location. A
aumber of coproducts that cap aiso ba supplied by the pro-
posed ocean complex includes sea foods, salts, Tertilizers,
magnesium, and aluminum materials, Author

N74-19695 Oregon State Univ., Corvaliis.
OPTIMIZATION OF STAGED RANKINE ENERGY CONVER-
SION CYCLES FOR HIGH EFFICIENCY Ph.D. Thesis
Larry Deant Simmons 1974 183 p
Avail: Univ. Micrafims Order No. 74-4206

The patentiat of staged Rankine cycle systems for substantially
highar efficiancy was studied. It was necessary to optimize the
cycles to determine maximum potential efficiency, and the
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sequential unconstrained minimization technique of nonlinear
progremming was impiemented on the CDC 3300 computer for
this purpose. Binary. ternary, and quaternary Rankine cycle
configurations were optimized for maximum efficiency under a
set of realistic constraints. Liquid metal working fluids were used
for the highar temparature stages with water for the low

temparature stage fluid. Maximum afficiencies are prezentad for,

the best cycle configurations with peak temperatures from
900 F to 3000 F. Sensitivity of the results to certain critical
assumptions is also included. Dissert. Abstr.

N74-19696%F Florida Univ., Gainasville.
Industrial Experiment Station.
MASS TRANSFER IN FUEL CELLS Semiannus! report,
1 Mar - 31 Aug. 1973
Aobert D. Walker, Jr. 14 Dec. 1973 93 p refs
{Grant NGL-10-005-022)
{NASA-CR-137359; SAR-16) Avail: NTIS HC $7.75 CSCL
0B

Davelopmants in tha following areas are reported: surface
area and pore size distribution in electrolyte maetricas, electron
microscopy of electrolyte matrices, surface tansion-of KOH
solutions, water transport in fuel caells, and effectiveness factors
for fuel cell components. Author

Engineering and

N74-196897%# National Aeropautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

NASA LEWIS H2-02 MHD PROGRAM

Martin Smith, L D. Nichols, and G. R. Seikel 10 Apr. 1974
8 p refs Presented at the 14th Symp. on Eng. Aspects of
Magnetohydradynamics, Tullahoma, Tenn., B-10 Apr. 1874 »
(NASA-TM-X-71520; E-7207} Avail: NTIS HC $4.00 CSCL
10A .

Performance and powar costs of H2-02 combustion powered
steam-MHD central power systems are estimated, Hydrogen ges
is assumed to be transmitted by pipe from a ramote coal gasifier
into the city and converted to electricity in a steam MHD plant
having an integral gaseous oxygsn plant. Thase steam MHD
systemns appear 1o offer an ettractive alternative 1o both in-city
clean fueled conventiona! steam power plants and to remote
cogl fired power plants with underground electiic transmission
into the city. Status and plans are outlined for an experimental
avaluation of H2-02 combustion-driven MHD powear generators
at NASA Lewis Research Center. Author

N74-19698*§ Jet Propuision Lab., Calif. Inst. of Tech,
Pasadena.
OPTICAL PROPERTIES OF THIN GOLD FILMS APPUED
TO SCHOTYKY BARRIER SOLAR CELLS
Y. -C. M. Yeh 15 Mar. 1874 22 p refs
{Contract NAS7-100) .
(NASA-CR-137981; JPL-TM-33-678) Avail: NTIS HC $4.25
CSCL 10A

The Schottky barrier solar celi is considered a possible
candidate for converting solar to electrica! anargy both for space
and terrestriai applications. Knowledge of the optical constants
of the ultrathin metal film used in the cell is essential for-analyzing
and designing higher efficiency Schottky barrier cells. The
optical constants of 7.5 -nm {75-A) gold films on pallium arsenide
hava been obtained. in addition, the absolute coliection efficiency
of Schottky barrier solar cells has been determined from measured
spectral response and optical constants of the gold film. "Author

N74.19899¢ City of 5t Louis, Mo.

ENERGY RECOVERY FROM WASTE: SOUD WASYE AS
SUPPLEMENTARY FUEL IN FOWER PLANT 80OILERS
Interim Report

Robert A. Lowe 1973 29 p refs

{Gram EPA-5-B02255}

(SW-28d.ii; IR-2) Avail: SOD HC $0.40

. The process of convarting municipat solid waste into energy
for powar plant boifers is describad. The process involves cellecting
the waste from residential aress, grinding the material, and
air-classifying the shredded wastes to find the light combustibla
fraction. Magnetic metals are recovered from the heaviar, mostly
noncombustible, wastes. Other topics of discussion include: the



processing system and its operation; boiler modification end'
operating experience: air pollution considerations, markets; and
8CONOMICS, KM.M.

N74: 19100'# National Aeranautics and Space Administration.
Marshail Space Flight Center, Huntsville. Ala.
A PANEL FOR SELECTIVELY ABSORBING SOLAR THER
MAL ENERGY AND THE METHOD FOR MANUFACTURING
THE PANEL Patent Application
James R. Lowery. inventor (to NASA}
21 p
{NASA-Caga-MFS5-22562-1; US-Patent-Appl- SN-458484) Avail:
NTIS HC $435 CSCL 10A

A panel for selectively absorbing solar thermal energy is
reported that consists of a metallic substrate, a layer of bright
metallic materig! carried on.the substrate, and 2 solar thermal
energy absorbing coating carried on the bright metallic matarial.
A layer of zinc is interposed between tha metal substrata and
the layar of bright material, or the metallic substrate can be
anodized for receiving the layer of bright metallic material. Also
disclosed is the method for producing the coating which selectively
absorbs solar thermal enetgy. - . NASA

Filed 5 Apr. 1974

N74-18701%} National Aeronautics and Space Administration.
Pasadena Office, Calif.

HEAT OPERATED CRYOGENIC ELECTRICAL GENERATDR
Patent Application

Tayler G. Wang (JPL), Melvin M. Saffre, and Daniel D. Elleman.
inventors {to NASA} Filed 1 Apr. 1974 19 p

{Contract NAS7-100)

(NASA-Case-NPO-13303-1; US-Patent-Appl-SN-457285) Avail: -

CNTIS HC $4.00 CSCL 10A

An alectrical generator useful for providing electrical power
in deep space. is disclosed. The generator utilizes Jiquid helium
conversion to and from a superfluid state to cause opposite
directions of rotary maotion for a rotor cell to move 8 magnetic
field provided by a changed supssconductive coil mounted on
the exterior of the cell. An electrical conductor interacts with
the moving magnetic field provided by the superconductive coil
and thereby generates electricel energy. A heat control arrange-
ment causes thae liquid helium to be partially converted to and
from @ superfluid state. NASA

N74-18702%# National Aeronautics and Space Administration.
Fasadena Office, Calif.
ELECTRIC POWER GENERATION SYSTEM DIRECTLY
FROM LASER POWER Patont Application
Katsunori Shimada, inventor {to NASA) (JPL)
1974 17 p
{Contract NAS7-100} :
{NASA-Case-NPO-13308B-1; US-Patem-Appl-SN- 455164) Avail:
NTIS HC $4.00 CSCL 10A

A system is reported in which laser power is directly converted
into electric power. Liquid cesium is ionized by a laser beam
with a colisctor spaced apart from the cesium to collect sither
the cesium ions or free electrons; -thus, a potential difference
between the collector and the cesium liquid is produced. NASA

Filed 27 Mar.

N74-19706%f National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

STATUS OF WIND-ENERGY CONVERSION

Robert L. Thomas and Joseph M. Savino 1873 9 p refs
Presented at the RANN Symp.. Washington, D. C., 18-20 Nov.
1973; sponsored by NSF

{NASA-TM-X-71523; E-7912) Avail: NTIS HC $4.00 CSCL
10A .

The utilization of wind energy is technically feasible as
evidenced by the many past demonstrations of wind generators.
The cost of energy from the wind has been high compared to
fossil fuel systems. a sustained development effort is naeded to
obtsin economical systems. The variability of the wind makes it
an unraliable source on a short term basis. However, the effects
of this variability can be reduced by storage systems or connecting
wind generators to: (1) fossil fual systems; {2) hydroslectric
systems; or (3} dispersing them throughout a large- grid
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N74-19710

natwork. Wind energy appears to have the potential to mest a
sngmﬁcam amount of our energy_needs. Author

N74-19706%§ National Aeronautics and-Space Administration.
Lewis Research Center, Cleveland, Ohio.
CLEAN FUELS FROM BIOMASS
Y. Y. Hsu 1974 23 p refs Presented at the 10th Scutheastern
Seminar on Thermal Sci., New Orleans, 11-12 Apr. 1874
(NASA-TM-X-71538; E-7945} Avail: NTIS HC 8428 CSCL
20M

The feasibility of converting biomass to portabls fuels is
studied. Since plants synihesize biomass from H20 and CO2
with the haip of solar engrgy, the conversion methods of pyrolysis,
anaerobic fermentation, and hydrogenation are coasidered. Cost
reduction methods and cost effectiveness are emphasized. G.G.

N74-19707%§ Kanner {lLec} Associates, Redwood City, Calif.
SYNCHRONOUS-FLOW GENERATOR
S. V. Zwaygbergk Washington NASA Apr, 1974 8 p Transl.
into ENGLISH of “Synkronflode-Generator”. Chalmers Tech. Univ..
Inst. for the Study of Elec. Machinery, Geteborg, Sweden, 16 Jan.
1974 2p
(Contract NASw-2481)
{NASA-TT-F-15440} Awvail; NTIS HC 34.00 CSCL 10A

A gynchronous flow generator is described. The results
obtained from an investigation into direct frequency reversal with
the aid of semiconductors have been used as a basis for designing
a synchronous-fiow generstor. Hs uses are foressen as resarve
powar plants for hospitals, power supplies on large ships, etc.,

. Author

N74-19708%} Kanner |Leo) Associates, Redwood City, Calif.
ANALYSIS OF THE POSSIBLE USE OF WIND POWER IN
SWEDEN. PART 1: WIND POWER RESOURCES. THEORY
Of WIND-POWER MACHINES, PRELIMINARY MODEL 1
AND 10 MW WIND GENERATOAS
Bengt Soedergard Washington MNASA Apr. 1872 55 p refs
Transl, into ENGLISH of “Utradning om Vindkraftens Moejligheter
i Sverige. Etapp t:  Vindkraftresurser - Teori foer Vin-
dkraftmaskiner - Preliminaera Vindgeneratormopelier 1 och 10
MW", Swed. Board for Tech. Develop., report, 18 Dec. 1973
44 p
(Contract NASw-2481) '
{NASA-TT-F-15441) Avail: NTIS HC $5.75 CSCL 10A
Aspects ars discussed that must be considered in respect
to the possible use of wind power in Sweden. such as availability
and nature of wind resources, cost of this type of anergy, eic.
The basic theory of calculating the power of wind-power machine
are presented with tables and diagrams. Data for several large
wind-powet machines constructed in the USA., Great Britain,
etc ate given. The conclusion is reached that the use of wind
power in Swaden is not feasible, primarily because of its high
cost per kWh. . Author

N74-19709%)  Scientific Translation Service. Santa Barbara,
Calif.
HIGH WIND POWER PLANTS
H. Honnef Washington NASA Apr. 1974 19 p refs Transl,
into ENGLISH from Elektrotech. Maschinenbau {Bertin), v. 57,
no. 41 and 42, 13 Oct. 1939 p 501-506 .
{Contract NASw-2483)
{NASA-TT-F-15444) Avail: NTIS HC $4.00 CSCL 10A

In comparison 1o the usual power plants in which the machines

‘are installed in special buildings. the high wind power plant is

described as a power source in which the structure as a whole
makes up the machine. New large structures are supports for
generators with large diameters but with the other dimensions
small. The use of the advantageous high wind flow leads to
unusually high structures, but these are completely storm safe
and stahble, as well a5 economical. Details of the counter-rotating
turbine and some expaedimental results are presented, Author

N74.19710*§ Kanner {Led) Associates. Redwood City, €alif
REPORT OF THE WIND POWER COMMITTEE OF 1962
E. Volmer Nielsen Washington NASA Apr. 1974 32 p Transl.



N74-19711

into ENGLISH of "Uddrag af Vindkraftudvalgets Betenkning af
1862", Danish Assoc. of Etec. Supply Undertakings, report, 1962
26 p
{Contract NASw-2481)
{(NASA-TT-F-15442) Avail: NTIS HC $4.75 CSCL 108

Tha Danish Wind Power Committee’s experiments with
propeller windmilis are described, specifically the 25-m-high
windmill at Gedser. Wind measuring stations were estgblished.
and the wind energy available and optimum locations deter-
mined. A cost comparison was made of eleclicity from wind
and stsam power, and the committea concluded that wind

power plants were economically unfeasible to develop at that

time, Author

N74-19711§ Chicago Univ., IIl.
SOLAR CONCENTRATORS OF A NOVEL DESIGN
Roland Winston Mar. 1974 25 p refs
{EF1-74-21) Avail: NTIS HC $425 CSCL 10A

A new principle for collecting and concentrating solar energy,
the ideal eylindrical light collectar has been invanied. The coilector
is a rrough-like reflecting wall light channel of a specific shape
which concentrates radiant energy by the maximum amount
aliowed by phase spaca conservation. The ideal cylindrical light
collector is capable of accapting solar radiation Over an average
8-hour day and concentrating it by a factor of approximately 10
without diurnat tracking of the sun. This collector has & large
acceptance for diffuse tight. In fact. the efficiency for collecting

and concentrating isotropic radiation, in comparison with a fiat

plate collector, is just the reciprocal of the concentration factor.
Author

N74-19717§ MNaval Ship Research and Development Center,
Annapolis, Md.
PROCEEDINGS OF WORKSHOP ON NAVY ALTERNATE
ENERGY SOURCES RESEARCH AND DEVELOPMENT
J. R. Belt, ed. and H. V. Nutt, ed. Jan. 1974 97 p rafs
Conf. held at Annapolis, 18-20 Sep. 1973
(AD-773746; NSRDC-4195) Avail: NTIS CSCL 21/4

A workshop was held to examine the Navy's energy
requirements and the directions that Navy Research and
Development should take to minimize the impact on the Nawy
of projected national petroleum fuel supply shortages. The current
state of research and davelopmant on liquid fuele from coal and
oil shale, as well as the ability to extract from them fueis that
are reasonably similar to currently used petroleum products, make
it approprigte for the Navy to concentrate first on these,
Demonstrations of compatabitity of Navy power plants with fuels
derivad fromn coal or oil shale, and definition of minimum fuel
quality requirements, are needed. For the longer term, efforts
to harness environmental energy sources, such as winds, currents,
and thermal gradients in the earth and in the oceans. appear to
have considerable potential payoff. particularly fer nonmobile
applications. [(Modified author abstract) GRA

N74-19975§ interior Dept.. Washingtan, D.C.
FINAL ENVIRONMENTAL STATEMENT FOR THE GEQOTHER-
MAL LEASING PROGRAM. VOLUME 2: LEASING OF
GEOTHERMAL RESO l.'l RACES IN THREE CALIFORNIA
AREAS :
1873 517 p refs 4 Vol
Avgil: S0D HC $5.85

Individual environmental statements are presanted for the
leasing of federally owned geothermal resources for development
in thrae specific areas: {1} Clear Lake geysets; {2) Mono Lake-Long
Valley: and {3) Imperial Valley. Also included is a summary of
comments and responses relative to tha draft environmental impact
statament issued in 1977 Author

N74-19978# Interior Dapt., Washington, D.C.

FINAL ENVIRONMENTAL STATEMENT FOR THE GEOTHER-
MAL LEASING PROGRAM. VYOLUME 3: PROPDSED
GEOTHEAMAL LEASING AND OPERATING REGULA-
TIONS

1873 687 p refs 4 Vol

Avail: SO0 HC $5.60
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Proposed leesing and operating regulations to implement the
Geothermal Steam Act ara presented. Included are a study
comparing vapor dominated hydrotharmal systems with hot water
systems, and a classification of public lends valuable for
geothermal steam and associated geothermal resources. - G.G.

N74-19977§ interior Dept., Washington, D.C.

FINAL ENVIRONMENTAL STATEMENT FOR THE GEOTHER-

MAL LEASING PROGRAM. VOLUME 4: COMMENTS ON

DRAFT IMPACT STATEMENT AND PRAOPOSED REGULA-

TIONS

1973 726 p refs 4 Vol

Avail: SOD HMC $5.65 ,
Comments received from Federal, State, toca), and individual

inferesis on the leasing and operating regulations, the drafi

environmental impact statement for the Geothermal Leasing

Program. and the supplement to the draft statement are

presanted. Author

N74-20069}
Ressarch Center.
WASTE LUBRICATING OIL RESEARCH: AN INVESTIGA-
TION QF SEVERAL RE-REFINING METHODS
M. L. Whisman, J. W. Goetzinger, and F. O. Cotton 1974
29 p refs
{BM-RI-7884) Avaii: NTIS HC $4.50

Several commercial processes for reclaiming used lubricating
oil ware duplicated on a laboratory bench ascale. Laboratory tests
were selected and in some instances medified to detarmine the
physical properties of sach oil produced. In addition, the
hydrocarbon composition of some samples was determined using
a liguid chromatographic technigue, and compared with the
composition of new oil in order to determine the severity. of the
re-refining additive package for further estimates of quality as
determined by wear, corrosion, foaming, and oxidation stability

Bureau of Minas, Bartlesville, Okla; Energy

‘tasts. Additionally, §evera| samples of commercially re-refined

oil and new oil were obtained and physical properties wera
determined for comparative studies. Author

N74-20238%§ National Aeronautics and Space Administration.
Lewis Resaarch Center, Cleveland, Ohio.
DEVELOPMENT CONCEPT FOR A SMALL SPUT-CORE,
HEAT-PIPE-COCLED NUCLEAR REACTOR
Edward Lantz, Roland Breitwisser, and George F. Niederauer
Washington Apr. 1974 35 p refs
{NASA-TM-X-2996; E-7542) Avail: NTIS HC $3.26 CSCL
18K

Yhere have been {wo main deterrents to the development
of semiporiable nuclear reactors. One is the high development
costs; the other is the inability to satisfy with assurance the
guestions of operational safety. This report shows how a split-core,
heat-pipg cooled reactor could conceptually eliminate these
detierrenis, and examines and summarizes recent work on
split-core, heat-pipe reactors. A concept for a small reactos that
could be developed st a comparatively low cost is presented.
The concept would extend the technology of subcritical radio-
isotope thermoelectric generators using 238 Pu02 to the evolution
of critical space power tegotors using 239 PuQ2. Authos

N74-20406 Motoren- und Turbinen-Union Muenchen G.m.b.H.
(West Germany),

INVESTIGATION OF THE RELATIVE MERITS OF DIFFERENT
POWER PLANTS FOR STOL-AIRCRAFT WITH 6LOWN FLAP
APPLICATION

H. Grieb, W. Klussmann, and G. Weist /1 AGARD V/STOL
Prapulsion Systems Jan. 1974 19 p refs

The relative merits of different air supply systems for
STOL-aircraft with blown flap application are investigated, Under
consideration are self-sustained supply units, such as gas turbine
driven compressors, remote compressors driven with hot gas
from the cruise engines and 2 possibilities for off-take of
compressed air from the cruise engines. The air supply systems
reviewed ate compared with respect to the design requirements,
the operating behaviour including any reactions on the cruise



'ahginas. the sensitivity to component failure and the weight
penalty 1o be axpected. -Author

N74-20408 Fiat S.p.A,. Turin {italy). Div. Aviazione.
ENGINE CYCLE SELECTION FOR COMMERCIAL STOL
AIRCRAFT

Giorgio Feo and Alfredo Capuani (Societa Aeritalia, Turin} /n -

AGAHD VfSTOL Propulsion Systems Jan. 1974 11 p

. The cycle and design parameters pertinent to a turbofan o
be used for STOL short haul applications have bsen studied.
For the chosen aircraft configuration, the criteria that condition
the choice of the cycle, listed in decreasing importance, have
besn determined as follows: (1) Jow noise level, [2) high specific
thrust to obtain low-weight and reduced-size engines, and (3}
low specific fuel consumption (sfc.). 1t is concluded that the
controlling factor is the noise level requirement for airports in
congested areas. In order to satisfy this and the mission operational
requirements the turbofan engine is driven towards medium bypass
ratios and high thrust weight ratios bul with less emphasis on
sfe. Author

N74-20444 Eumpaan Space Research 0rgan|zahon Paris
{Franca).
THE INFLUENCE OF INDIVIODUAL COMPONENTS AND OF
THEIR MECHANICAL ARRANGEMENT ON THE STATION-
.ARY OPERATING BEHAVIOUR OF DUAL CYCLE PROPUL-
SION ENGINES
Hurbert Grieb . /n its Behaviour of the Turbine Engine Feh.
1974 p 4-45 Transl. into ENGLISH from “Verhalten des
Turbotriebwerks”, DGLR, Calogne report DLR-Mitt-73-05, Jan.
1973 p 7-50
Tha influence of combustion chambers, compressors and
anterburners, and their mechanical configuration, on the static
performance of two-cycle turbojet engines with a high bypass
ratio, was investigated. As a hasis for comparison of the
thermodynamic cycling processes, maximal thrust with and withaut
afterburning. at sea gititude and a flight Mach number of 0.9
were chosen. The following conclusions were drawn with regard
to the type of engine investigated: (1) within certain limits, a
desired performance can be obtained with several thermodynamic
designs; (2) the influence of the mechanical configuration of the
static perfarmance is small; (3) the technological state-of-the-art
of the compaonents is essential for the guality of stationary
operating characteristics; {4} the optimal turning of the compressor
characteristics to the expected load lines has considerable
influence on the operation, (5] the design of iow pressure
compressor transition to medium pressure compressor and (B)
bypass channel needs special attention besides mechanical
conceptian. . ESRO

N74-20453§ Air Force Systems Command, Wright-Patterson
AFB, Ohio, Foreign Technology Div.
PROBLEM OF THE APPLICATION OF TURBOFAN ENGINES
fN. AIR TRANSPORT. METHODS OF INCREASE IN
EFFICIENCY OF TURBOFAN ENGINE WITH HIGH BYPASS
RATIOS |
"A. L Klyachkinga 28 Nov. 1973 158 p refs Transl. into
ENGLISH from Tr. Rizhskii inst. inzh. Gradzhanskoi Aviatsii (USSR),
no. 174, 1971 p 1-163
{AD-773292; FTD-MT-24-661-73) Avail: NTIS C5CL 21/6
The report contains. Soviet generated articles telative to the
operating parameters of gas turbine engines, tharmodynamic
- functions, gas dynamics, and acoustic characteristics. . GRA

N74-20691%§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
JET ENGINE EXHAUST EMISSIONS OF HIGH ALTITUDE
COMMERCIAL AIRCRAFT PROJECTED TO 19590
Jack Grobman and Robert D. ingeho Washmgton Mar 1974
86 p rafs )
(ANASA-TM-X- 3007 E- 7822) Avaul: NTIS HC $4.00 CSCL
‘218

Projected minimum lavels of engina exhaust emissions that
may be practicably achievable for future. commercial aircraft
operating at high-altitude cruise conditions are presented. The
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forecasts are based on:{1} current knowledge of emission
characteristics of combustors and augmentérs; {2) the status of
combustion réseatch in emission reduction technology, and {3
predictable trends in combustion systems and operating conditions
as required for projected engine designs that are candidates for
advanced subsonic or supersonic commercial, aircraft fueled by
either JP fuel. liquefied natural gas, or hydrogen. Resulls are
presentad for cruise conditions in terms of both an emission
index {g constituent/kg fuel) and an emission rate {g constituent/
hr). Authcn'

N74-20613§ Office of the Whita House Press Sacretary
Washington, D.C.
[MATIONAL ENERGY POLICY FOR MEETING US ENERGY
REQUIREMENTS] )
Richard Nixon 18 Apr. 1973 19 p
Avail: NTIS HC $4.00

The President’s energy policy pruposals to Congress on Aprel 18.
1873 are prasented. Recommendations were made for the
increased production of energy as well as more judicious usa of
energy resources. The following specific actions were proposed:
{1) increased production and use 'of natural gas; {2) utilization
of the oil and gas resources of the Quter Continental Shelf; (3)
construction of the Alaska pipeline; {4} development of shale
oil; {B} increased utilization of geothermal resources; (6} expanded
develapment and utilization of coal resources: {7) rapid develop-
ment of nuclear power plants; and {8} exploration of domestic
mineral resources. The development of deepwater ports for
facilitating imports was also recommended. The establishment
of tha Federal Energy Organization was outlined. 5.K.W.

N74-20614ff New York State Office of Economic Research,
Albany.
CONSUMPTION DF ENERGY IN NEW YORK STATE: 1972
{WITH ESTIMATES FOR 1973)
Olaf Hausgaard Jan, 1974 32 p refs Supplement te QER-10
Supersedes OER-15
[DER-19; DER-10-Suppl; AER-15) Avail: NTIS HC $4.76
Revisions in the 1971 consumption data for fasszil fuels reveal
that energy consumption in New York State in 1971 was 4,239.3
T-BTU. a drop of 53.6 T-BTU from 1970 (-1.2%). The decline
was a result of an unprecedented drop in fossi! fuel demand by
the tndustrial section fram 577.8 T-BTU in 1970 10 4554 T-BTW
in 1871. tn 1972 the industrial sector consumed 4148 T-BTU
fram fossil fuels, a decline of 8.9% from the 1971 level. During
both 1971 and 1972 the other three major enargy consuming
sectors contmuad their upward trend in energy consumption..
Author

N74-20616§ Interior Dept., Washington, D.C.
FINAL ENVIRONMENTAL STATEMENT FOR THE GEOTHER-
MAL LEASING PROGRAM. VOLUME 1: PROMULGATION
OF LEASING AND OPERATING REGULATIONS
1973 485 p refs 4 Vol,
Avail:  SOD HC $4.20

Public lands potentailly available for geotharmal leasing are
described. These include principaily: (1] public, withdrawn, and
acquired lands administered by the Secretary of the Interior; {2}
national forests and other lands administered by the Forest
Service, Depaniment of Agriculture; and {3} lands containing a
reservation to the United States of the geathermal rescurces.
These lands total 638 million acres. The most promising
geothermal resource areas are located predominantly in the 11
western States and Alaska. Included in this proposed actien
are: (1) the promulgation of jeasing and oparating regulations .
pursuant to which the program would be administered; and {2)
the leasing of federally owned geothermal resources for
development in three specific areas: {a) Clear Lake-Geysers; (b)
Mono Lake-Long Valtey: and {c) !mperial Valey, ait in Califor-
nia, Author
N74-20617# Arkansas Univ., Fayettavilla. Dept. of Physics.
ENERGY IN THE NEAR TERM .
Otto Henry Zinke 21 Jun. 1973 67 p refs Sponsored by
Dept. of Commerce and Ford Found.
Avail: NTIS HC $6.00



N74-206819

The dependence of the United States on petroleum as a
primary energy source is discussed. Deta are presented which
outline snergy censumption and production astimates. Techniques
which would reduce energy cansumption are outlingd. Correlations
are mads betwsen energy consumption and employment.

N

N74-20619§ Bumeau of Mines, Barilosville, Okls. Energy
Rasaarch Canter. '
ENERGY PROGRAM, 1972
Bill Linvitle and John D, Spancer 1973 115 p refs
iBM-1C-B812) Avail: NTIS HC $8.75

Major araas of research by the Bureau of Mines in 1972
for tha devalopmant of new and improved efficient methods of
consarvation and utilization for petroleum end natural gas, oil
shala, and coal are describad. The major objective of the enargy
research program was to develop the tachnology for the wise
developmant and use of the nation’s enorgy /e@sources &s clean
fuels et & reasonable and compaetitive cost. Ermnphasis was placed
on studies of mothods of stimulating sroduction from. off and
ges roserveirs, Studies of the fracturing systems of reservoir
rocks and ofl recovery by water ar gas flooding ate included.

. Author

N74-20821§ RAND Corp. Santa Manica, Calif.
ENERGY ALTERNATIVES FOR CALIFORNIA: THE CUR-
RENT CRISIS. 1: THE IMPACT OF ARASB DilL EXPORT
POLICIES ON THE CALIFORNIA ENERGY SYSTEM
willlam R. Ahern Dec. 1873 22 p rebs
(P-6148) Avall: NTIS HC $4.26

The objectives of this presentation are: (1) to indicate the
impacts of the Arab embargo of oil shipmonts 10 the United
States on the Californis energy systam; (2} to show how these
impacts interrelate with the major trends in state anergy supplies
and uses; and (3} to idantify and measura the important shergy
shortage allecation problems facing Federal and State oﬁicill;.

Author

N74-20822§ RAND Corp, Santa Monica, Calif.
COPING WITH THE FUEL SHORTAGE: A GUIDE FOR
LO8 ANGELES RESIDENTS
V. H. Graubard and J, J. Mutch Jan. 1874 23 p
{P-5154) Avail: NTIS HC $34.25
Enargy uscs and consarvation maasures for the Los Angeles,

.Caifornia arsa are outlined. Cherts are presented which show: '

the consumption ratos for differant household eppliences; the
sources of energy. and cansumption of ensrgy by autemobiles.
Measures for voluntary enargy conservetion emong residents are
outlined clong with an emergency plan for alectric mmtlaaé KW

N78-20828§ Kernforschungsaniage, Juelich (West Germany).
Inst. fuer Aeaktorentwicklung.

APPROACH TO THE MOLISTIC ANALYS!S OF THE SYSTEM
MAN-ENERGY-ENVIRONMENT

A. Yoss Jul. 1873 193 p rmefs In GERMAN; ENGLSH
summary ‘
HUL-982-RG) Avaik  AEC Depository Libreries HC $11.76

A holistic enzlysiz for the svstem man-znoihy-snvirGnmant

regarding economical, ecalogical, and technical aspecis s

presented. The aim is to comprehend all sipnificant influence
factors and interactions as well as to compare and to evaluate
tha -positive and negative affacts of an increasing snargy
consumption and it protectioh by eltermetive enatgy supply
aystems. For such complex systams new mothods doveloped in
the fleld of gystam enginearing, especially cybarnetic simulation,
heve to be used for tha derivation of adeguate aid for dacision.

NSA

N74-20827¢ Ook Ridge National Lab. Tenn.

ENERGY RESEARCH AND DEVELOPMENT: A SELECTED
READING LIST

M. P. Guthrie, 8d, E. E. Huber, ed, and G. A. Norwood, ed.
Nov. 1873 237 p Sponsored hy NSF -

{Comttact W-7405-onp-28)

({ORNL-E15-73-85) Awvaii: NTIS HC $14.00
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A salected ligting of 1,219 publications is assambled for
the identification of promising aress for energy ressarch and
davelopmont. The document is designed to assist the layman.
The genssis of the reading list was a need to gain a perspective
on what has slready been done in energy research end
davelopment. The perspective was reguired to support the
development of e raport tg the President from the Chairman of
the AEC on long-ranga anergy ressarch end development needs
and policy as requested in the. President's June 29, 1973
statement on Energy and National Resqurces. The bibliography
emphasizea goneral publications on energy sources, slectric power,
generation, anargy uses, and references on energy supply and
demand studies. An gppandix includes an authar indax, a simple
title indsx, and a permuted index on titles, NSA

N74-20647 Escher Technology Associates. St. Johns, Mich,
PROSPECTS FOR LIQUID HYDROGEN FUELED COM-
MERCIAL AIRCRAFT

Wiiiiam J. D, Eschar Sep. 1973 39 p rels

(PR-37) Copyright. Avail. Issuing Activity )

The usa of hydrogen as a fuel fof asircreh propulsion is
discussed. The benefits of hydrogan with respsct to air pollution
reduction are anplyzed. Liguid hydrogen as a potentlal future
avigtion fual is considersd to be the only practicat chemical fual
producible from ultimate nonfossil energy primary sources. The
garodynamic configurations and alroraft systems involvad in
hydrogan propulsion are described and Wustrated. The facilities
and processes for commercial production of hydrogen are
rapofied, Author

N74-206B84%) Nationsl Asronautics and Space Adminiswation,
Langley Research Conter, Langley Station, Va. - )
AERONAUTICAL FUEL CONSERVATION POBSIBILITIES
FOR ADVANCED SUBSONIC TRANSPORTS
Albert L. Braslow snd Allen H, Whitehead, Jr. 20 Dec. 1973
15 p
{NASA-TM-X-71927) Avail; NTIS HC $4.00 C5CLOC

The anticipated growth of air transportation lg in dangar of
being constrained by incTeased prices and insecure sources of
patroleum-basad fuel. Fusl-conservation possibilities attainable
through the application of advances in geronautical technology
to alrcraft desipn are identifiod with the intent of stimulating
NASA R and T ond systems-study activities in the various
digciplinery areas. The material includes drag reduction: weight
reduction; increased efficiency of main and suxitiary power
systems; unconventional air transport of cargo; and operationat
changes. Author

N74-20887 Kanzas State Univ., Manhattan,
OPTIMAL ELECTRICAL ENERGY GROWTH STRATEGIES IN
AN ERA OF ENVIRONMENTAL CONCERN Ph.D, Thesis
Jorry William Steuder 1873 151 p
Avail: Univ, Microfitms Order No. 74-6881

A linear pragramming model of the United States’ expanding
alectrice! enorgy economy is presented. The modat finds tha
minimum cost compromisa among the three problems of rapid
growth of alectrical gnergy demand, @ marginal fug! supply, and
envitonmental protection. 1t was sssumed that the slsctrical energy
damand would be met primarlly with nuclear and coal fusled
pawer plents. Linear programming was selacted as the optimizing
too!. The objective was to minimize the total cost of generating
tha electrica) snargy demand in the time petiod of 1870 o
2000. The casts coneidered are capital, fuel, operating and
maintenence, storage tosts of certain fuels, end costs associated
with environmental protection, Dingert. Abstr,

#74-20899¢§ Stanford Research Inst.. Menlo Park Calif.
PATTERNS OF ENERGY CONSUMPTION IN THE UNITED
STATES )
Jan. 1972 236 p
Technol.
Avgil: SOD MC $2.25
The objlectives of the study are to determine: (1} what
significant purposes have fusls been used for in the United States;
{2} what portion of the nation's energy requirements for the

refs Sponsored by Office of Sci. and



~of each fuei;

various end uses have bsen met by each fuel; {3} what has
bean the rate of growth of consumption in the major and uses
(4} whet technical efficiency can be sxpected
when each futl is.used for those end uses for which it is suitable;
The emphasis of the study was on the residential, commercial,
and industrial sectors, the use of electric power has also been
incorporated. along with the transportation sector, in order to
arrive at a totsl energy balance. This report is strictly a factual
dacumaent; its purpose is to pravida the most detailed information
practicable on how the nation uses its energy. Author

N74-20700%# Kanner [Leo) Associntes, Redwood City, Calif.
SUPPLEMENT TO THE REPORT ON THE RESULTS
ACHIEVED WITH SEAS' EXPERIMENTAL MILL )
J.Juul Washington MNASA  Apr. 1974 40 ¢ refs Transl.
into ENGLISH from Elektroteknikeren (Copenhagen), v. 48, Feh.
1862 p 6%-79
{Contract MNASw- 2481!
{NASA-TT-F-15816) Avsil: NTIS HC $5.00 CSCL 10A
Results achiovad with an axperimantal windmil] are elaboratad
on: greatest efficiency af the mil wes obtained at & wingtip
velocity of 38 m/x: effects causad by wind pressure should not
exceed 800 kg/sq om in any pan of the wing or towsr, and
effects caused by gravity in the wings should not axceed 200-300
kg/sq cm. Experience has shown thet the optimal height of the
support tower should be from 1B-24 m. A history of the Dutch
windmill's uss and its construction, and also of various moden
axpearimgntal wind powsr statlons in varlous parts of the world

- la given, Costs of building wind power stations afe discussed,

Author

N74-20701*# Techtran Corp., Glen Bumie, Md.

LINES OF DEVELOPMENT OF RURAL WIND POWER-

- PLANTS
“K.'l. Shenfer and A. A, tvanov Washington NASA May 1874

T p refs Transl. into ENGLISH from Elektnchastvu {USSR),
no. 5, May 1941 p 21-22
{Contract NASw-2486)
{NASA.TT-F-16813) Avail: NTIS HC 3400 CSCL 10A

The use of wind power plants for rural elaectrification is
discussed. The application of verious atternative power supply
gsygtems involving wind power plants is examinad., and the
adventages and disadvantages of each alternative are presented.

) Author

N74.20702§ Stutigant Univ. {(West Germany). Inst. fuer
Plasmaforschung.

GENERAL ENERGY CONVEFISION AND THE ENERGY

MINIMUM PRINCIPLE [ALLGEMEINE ENERGIEWAND-
LUNG UND DAS ENERGIE-MINIMUMPRINZIP]
H. K. Messerle 1973 28 p refs In GERMAN
{IPF-73-4) Avail: NTIS HC $4.50

The interngl or stored energy of an open system was used
as a basis for the description of a gsneral enargy conversion
theory. The propertias of the anergy function es a stata fungtion
were determined by 4 postulates of which 3 were basic end
intuitive. This results in defining the antropy as en intensive
guentity with a reversibla property. The energy losses which
Isad to entropy increase in the interior should be treatsd
independenily. So-called inverse processes can be treated as
equalization of Row conditions. Thie resuit is a dynamic system

" representation .in which the methodology of systam theory is

uasd. ESRO

N74-20703# Air Force Systems Command, erght-PIttll'Boﬂ

AFB. Ohio. Foraign Technology Div.

STATE-OF-THE-ART AND PROSPECTS OF MAGNETOELEC-

TRAIC MACHINES FOR SELF-CONTAINED ELECTRICAL

SUPPLY BYSTEMS AND CONTROLLABLE ELECTRICAL

DRIVERS

V. A, Balagurov and N, T. Koroban 14 Jan. 1974 20 p rels

Trangl into ENGLISH from Tr. Energ. inst. (Moscow}, no, 139,

1872 p 6-18

{AD-773893; FTD-HT-23-26-74] Aveil: NTIS CSCL 10/2
The characterisitics and applications of magnetoelactric

machiras are discussed. The development of improved permanent -
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magnets for use with magnstoglectric machines hss made it
possible to broader the feld of application of the machings
with respect ta power and frequancv The spacific charactaristics
of the permament magnets for various epplications are defined.
1t is stated that the selection of one type of magnet system
and magnetoelectric generstor design over another is usually
determined by the magnatic and technological propertias of the
alloys and ths purpose, power, spesd, end frequency of the
generatar. Author

N74-20704§ Air Force Systams Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div. :
DEPENDENCE OF EFFICIENCY AND SPECIFIC CHARAC-

. TERISTICS OF FUEL CELLS ON DISCHARGE COND)-

TIONS

V. 5. Daniel-Bok 8 Jan. 1974 17 o refs Transl. into ENGLISH
trom Sb. Rab. Khim. Istochnikem Toka {(Leningradl, no. Z, 1967
p 165-163

" {AD-773264; FTD-HT-23.8-74) Avall: NTIS CSCL 10/2

An anelysis is given of the dependence of efficiency. specific -
powe!, and specific ensrgy of a fuel cell on the discharge
canditions, General principles for selecting optimum conditions
gre axamined, GRA

N74-20706# Delense Documentstion Center. Alexandria. Va.

-ENERQY SOURCES - CITATIONS FROM THE EARLY DDC

COLLECTIONE Report Blblicgraphy, Mar. 1833 - Jun. 1862
Jan. 1674 26 p refs
(AD-7733265; DDC-TAS 74-10) Avall: NTIS CSCL 21/4

This bibliography consists of 121 citations on Enargy Sources
dated March 19233 10 June 1982, These are not in the collection
of the DDC Automated Date Banks. They are arranged by AT!
{Air Technical Index} numbers, end are gvailable via regular DDC
dosument regquest procedures, GRA

N74-207094 Applied Physics Lab.. Johns Hopking Univ., Silver
Spring, Md.
DESIGN CONSIDERATIONS FOR A 100-MEGAJOULE/500-
MEGAWATT SUPERFLYWHEEL
David W. Raberhorst and Hoben J, Taylor
vafs
{Contract NODO17-72-C-4401%)
(AD-774736; APL-TG-1228} Aveil NTIS €SCL 10/1

The magnitude of stored enargy raquired in high powar bursts
for modarn experiments in physics has reached the point whers
capacitor banks previously usad for this pumpose ere na longar
practical, Although flywheels heve been proven to be less
expensive for this purpose and are one-hundredth the size, even
the practicality of future fiywhesl-powered systems is being
challenged by the magnitude of future experiment energy
requirements. An existing steel flywhes! capable of dalivering
100 MJ nt a rate of 100 MW costs $1,500,000 end waighs
60,000 pounds. Future experiments may require 20 times this
energy. The report describes a Superfiywheel having o design
goal of delivering 100 MJ at & rate of 500 MW, Its projected
cost is less than $60.000. Also. it appears to be readily scalable
to the larger size required for futurs experiments. Author {GRA}

Dec. 1973 B7 p

N74-20710§ Pratt and Whitney Aircraft, East Hartford, Conn.
THE 1.5-kW FUEL CELL POWERPLANT CATALYST IN-
VESTIGATION Supplement to Final Report, 1 Oct. 1972 -
30 Jun. 1973
Donald R, McVay Jul. 1973 29 p
(Contract. DAAK(O2-70-C-0518; DA Pro|. 1G6-63702-DG-10)
(AD-774274. PWA-4704A-Suppl) Avell: NTIS CSCL 10/2
The objective of this program was to improve the PC14
powsrplant thermal cracker catalyst and o define its performance
characteristics. Five areas were investigated: (1) the type of
cetalyst ceramic support and the level of nickel loading, (2} the
effect of shock and vibration on performance, {3) parformance
on leaded gasoline and JP-4, (4) the effect of high sulfur fusl
on performance, and {5) endurance on Jeaded gasoline. The
results of the study are given-in the report. GRA
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N74-20948*# Texas Instruments, Inc.. Dallas.
ERTS-1 IMAGERY USE IN RECONNAISSANCE PROSPECT-
ING: EVALUATION OF COMMERCIAL UTILITY OF ERTS-1
IMAGERY N STRUCTURAL RECONNAISSANCE FOR
MINERALS AND PETROLEUM Final Report. 20 Aug.
1972 - 23 Oct. 1973 :
0. F. Saunders. G. E. Thomas, Principal Investigators. F. E.
Kinsman, and D. F. Beatty Dec. 1973 162 p refs Original
contains imagery. Original photography may be purchased from
the EROS Data Center, 10th and Dakota Avenue, Sioux Falls,
S. D. 57198 ERTS
{Contract MAS5-21796)
(E74-10345: NASA-CR-1368567; U1-702700-F) Avail: NTIS
HC $11.25 CSCL 08G

The author has identifiedt the following significant rasults.
This study was performed to investigate applications of ERTS-1
imagery in commercial reconnaissance for mineral and hydrocar-
bon resources, ERTS-1 imagery collected over five areas in North
America {Montana; Colorado; New Mexico-Wast Texas: Superior
Province, Canada; and Narth Slope, Alaska) has been analyzed
for data content including linears. lineaments, and curvilinear
anomalies- Locations of these features were mapped and cormnpated
with known Iocations of mineral and hydrocarbon accumula-
tions. Results were analyzed in the context of a simple-shear,
block-coupling model. Data analyses have resulted in detection
of new lineaments, some of which may be continental in extent,
detection of many cuorvilinear patterns not generally seen on
aerigl photos, strong evidence of continental regmatic fracture
patterns, and realization that geological features can be explained
in terms of a simple-shear, block-coupling medel. The congulsions
are that ERTS-1 imagery is of great value in phatogeologic/
gaomorphic interpretations of regional features, and the simple-
shear, biock-coupling mode) provides a means of relating data
from ERTS imagery to structures that have controlled emplacement
of ore deposits gnd hydrocaron accumulations, thus providing
a basis for a new approach for reconnaissance for mineral, uranium,
gas. and oil deposits and structures.

N74-21391# Esso Research and Engineering Co., Linden, N.J.
COMBUSTION AND HEAT RECOVERY OF AIR FORCE
WASTE PETROLEUM OILS AND LUBRICANTS Final Report,
Aug. - Dec. 1973
Martin Lieberman Feb. 1974 73 p refs
{Contract F29601-73-C-0101; AF Proj. 683M}
(AD-774563; AFWL-TR-73-244) Avail: NTIS CSCL 21/4
The primary objective of this study was 10 evaluate the
technical feasibility of disposing of waste oils and contaminated
fusts generated at Air Force bases by burning them with fuel
oil and/or natural gas in a conventional beiler installation. Waste
avigtion piston-sngine oil, synthetic turbine lubricant, hydraulic
fluid, Stoddard solvent, crankcase oil, JP-4 jet fuel, and aviation
gasoline were bumed in No. 2. No. 6 fuel oils, and with natural
gas carriers. The results of combustion tests, conducted for as
long as 3 hpurs, indicatad that tha wasta oils could be burned
at as high as 5 percent by volume in the fuel oils without
producing any significant air pollution or boiler corrosion problems.
Each gallon of waste oil or corttaminated fuel burned savas
approximately a galfon of fusl oil. GRA

N74-21805§ Commitiee on Aeronautical and Space Sciences
{U. S. Senata).
NASA AUTHORIZATION FOR FISCAL YEAR
PART 1
Washingten GPQ 1974 538 p refs Hearings on S. 2855
before Comm. on Aeron. and Space Sci. 93d Congr., 2d Sess.
5, 26 and Feb. 1974 ’
Avail:  Comm. on Aeron. and Space Sci.

The Congressional haarings on the NASA authorization for
Fiscal Year 1975 are presented. The hearings concern -appropria-
non of funds for research and development, construction oOf

1975,

facilities. and program management. The projects discussed -

inctude: {1} aircraft noise abatement research, (2) civil and military
shart haut aircraft, (3} civil and military long haul aircraft, (4)
highly maneuverable aircraft technology, (5) aeronautics fuel

conservation, (6] exploration of space, and {7} energy technolagy
for civilian naeds, P.NF

82

N74-216194 Mitre Corp., Mciean, Va.
BACKGROUND MATERIAL FOR THE ENERGY POLICY
WORKSHOP, 11-12 JANUARY 1973
Richard 8. Greeley Feb. 1973 79 p
M73-12) Avail: NTIS HC §7.00

A specific set of energy policies focused on achieving
compatitive fual prices, increased domaestic fuel supplies, and
environmental protection is discussed. A set of charts containing
background information on current and projected fuels availabilities
and prices and a narrative discussion of each ane is presented.

Authaor

N74-21620# Committes on Interior and Insular Affairs {U. S
Senate}. _ ;
CONSERVATION OF ENERGY
Washington GPO 1972 121 p refs Presanted 1o Comm.
on Intericr and Insutar Affairs, 92d Congr.. 2d Sess., 1 Aug.
1972 Prepared by Library of Congr.
Avai: S0D HC 30.50

The foliowing topics refating to the conservation of snergy
rasources are discussed. {1} The dependence of the United States
on foreign supplies of oil and gas, and the extent to which
energy conservation can provide greater national security through
the reduction of imports. {2) The economic and technical feasibility
of extending the use of available fuel reserves over a longer
period of time through more efficient use of production and
controls. (3] The consequences of a comprehensive federal
program for anargy conservation, considering the fact that existing
policy is based on the premise that federal and state regulations
should encourage industry to meet whatever demands are created
in the marketplace. (4) The extent to which advances ‘in finding
new energy sources, i.e., solar, breeder, or contrglled thermonucle-
ar. will lessen the need for energy conservation. Author

*

N74-216244 Joint Economic Commitiee {UJ. S. Congress).
THE GASQOUINE AND FUEL OfL SHORTAGE From the
Subcommittee on Consumar Economics
Washington GPQ 13973 295 p refs Hearings before Joint
Econ. Comm., 93d Congr, 1st Sess. 1-2 May and 2 Jun.
1973
(GPO-89-740] Avail: SOD HC $2.00

A Congressional hearing on the gaseline and fuel il shortage
is presented. The impact of the shortages on the overall economy
of the nation is analyzed. The ocutlook for the fuel situation in
tha pericd 1972 through 1975 is examined. Methods for correcting
the fusl shortage are proposed. The government policy with raspect
to resgurces management and fuel allocations is discussed. The
economic condition and operating problems of various gasoline
and oil companies are reported by selected representatives from
these companias. P.N.F.

N74-21626¢f Committee on Interstate and Foreign Commerce
{U. 5. House).
TRANSPORTATION CONTROLS UNDER THE CLEAN AIR
ACT
Washington GPO Sep. 1973 64 p refs Presented to Comm.
on Interstate and Foreign Com.. 93d Congr. 1st Sess.. Sep.
1973
{GPD-20-345)
Environment

A Congressional investigation of the provisions of the Clean
Air Act and the effects on various parts of the economy, especially
the transportation aspects, was conductad. The subjects discussed
ara: {1} Environmental Protection Agency, (2} reaction to proposed
trangportation control strategies, (3) relationship between new
car emission standards and transportation centrol requirements,
and {4} energy implications of transportation controls. The majority
of the information consists of testimony from selected persons
with expertise in the environmental pratection subjects. P.N.F.

Avail: Subcomm. on Public Health and
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reducing vehicle ezhaust emissions. volume Bt
Experimental characterization of vehicle .
epissions and nmaintenance states
[ PE~225026/4GA }
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On the theory of alternating-current
electrofluiddynanic converters

01 p0O028 NT4-15070

01 pQ007 ATu-18988
BOUNDARY LAYER PLOW
Design considerations for the airframe-integrated
scramjet
{HASA-TM=-X-2895]
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01 p0OOT A7H-10691

CAEALISTS
Catalytic combustion ef carbon momoxide in
gasoline engine exbaust using wanganese catalystis
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01 p0028 N74=-15230
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[Fod-1-C~1442-A3] 01 p0022 W7u~12824
Low NOx eniesion combustor development for

autopobile gas turbine engines

[PBp-225133/86a) 02 pdDAT NF4~18414
The influence of individual components and of

their nechanical arrangement on the atationary

operating behaviour of dual eycle propulsion

engines

02 p0O79 R74~20449
CONDUSTIOR BFFICIRECY
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. 01 p0J27 H74-14691
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H.R. 11B64; Seclar Heating and Cooling
Demonstration Act of 1974. Background and
legislative history
02 p0075 W74=-19604
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