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INTRODUCTION

This issue of Energy A Continuing Bibliography with Indexes (NASA SP-7043(20)) hsts
1250 reports, journal articles, and other documents announced between October 1, 1978 and
December 31, 1978 1n Scientific and Technical Aerospace Reports (STAR) or n International
Aerospace Abstracts (IAA). The first issue of this continuing bibliography was published in
May 1974 and succeeding issues are published quarterly.

The coverage includes regional, national and international energy systems; research and
development on fuels and other sources of energy; energy converston, 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 1s energy
for heating, ighting, for powering aircraft, surface vehicles, or other machinery.

Each entry 1n the bibliography consists of a standard bibliographic citation accompaned
1n most cases by an abstract. The listing of the entnes is arranged 1n two major sections, /44
Entries and STAR Entries n that order. The citation, and abstracts when avaiable, are
reproduced 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 shight variation 1n 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 contaiming abstracts for the fourth quarter and index references
for the four quarterly publicatidns.



AVAILABILITY OF CITED PUBLICATIONS

1AA ENTRIES (A78-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
Amernican Institute of Aeronautics and Astronautics, Inc (AIAA), as follows Paper copies of
accessions are available at $6 00 per document up to a maximum of 20 pages The charge for
each additional page i1s $0 25 ¢ Microfiche "' of documents announced in /44 are available at the
rate of $2 50 per microfiche on demand, and at the rate of $1 10 per microfiche for standing
orders for all JAA microfiche - The price for the /AA microfiche by category is avallable at the rate
of $1 25 per microfiche plus a $1 00 service charge per category per i1ssue Microfiche of all the
current AIAA Meeting Papers are available on a standing order basis at the rate of $135 per
microfiche

Minimum air-mail postage to foreign countries 1s $1 00 and all foreign orders are shipped on
payment of pro-forma invoices

All inquines and requests should be addressed to AIAA Technical Information Service Please refer
to the accession number when requesting publications

: £
STAR ENTRIES (N78-10000 Series)

One or more sources from which a document ann;ounced in STAR s available to the public s
ordinanly given on the last line of the citation The most commonly indicated sources and their
acronyms or abbreviations are listed below If the publication 1s available from a source other than
those listed, the publisher and his address will be displayed on the availability line or in combuﬁatlon
with the corporate source line

Avail NTIS Sold by the National Techmcal Information Service Prices for hard copy (HC)
and microfiche {(MF) are indicated by a price code followed by the letters HC or MF in
the STAR citation Current values for the price codes are given in the tables on page

\ '
VHI

Documents on microfiche are designated by a pound sign (#) following the accession
number The pound sign is used without regard to the source or quahty of the
microfiche

Inihally distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) is
available at greatly reduced unit prices For this service and for information concerning
subscription to NASA printed reports, consult the NTIS Subscription Section, Springfield,
Va 22161

NOTE ON ORDERING DOCUMENTS When orderning NASA pubhcations (those followed
by the * symbol), use the N accession number NASA patent applications {(only the
specifications are offered) should be ordered by the US-Patent-Appl-SN number
Non-NASA publications {no asterisk) should be ordered by the AD, PB, or other report
number shown on the last lhine of the citation, not by the N accession number. It s
also advisable to cite the title and other bibliographic identification

Avail SOD (or GPO) Sold by the Supernntendent of Documents, US Government Printing
Office, in hard copy The current price and order number are given following the
avallabiity line  (NTIS will fill microfiche requests, at the standard $3 00 price, for
those documents identified by a # symbol )

(1) A microfiche 1s a transparent sheet of fiim 105 by 148 mm in size containing as many as 60 to 98 pages of
information reduced to micro images (not to exceed 26 1 reduction)



Avall NASA Public Document Rooms Documents so indicated may be examined at or
purchased from the National Aeronautics and Space Admimistration, Public Documents
Room (Room 126). 600 Independence Ave, SW, Washington, DC 20546, or public
document rooms located at each of the NASA research centers, the NASA Space
Technology Laboratories, and the NASA Pasadena Office at the Jet Propulsion
Laboratory

Availl DOE Depository Libraries Organizations in U S cities and abroad that maintain collections
of Department of Energy reports, usually in mi¢rofiche form, are listed in Energy Research
Abstracts  Services available from the DOE and its depositories are described in a
booklet, DOE Techrical Information Center - Its Functions and Services (TID-4660),
which may be obtained without charge from the DOE Technical Information Center

Avail Univ Microfilms Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm
All requests should cite the author and the Order Number as they appear in the
citation -

Avall USGS Onginals of many reports from the US Geological Survey, which may contain
color illustrations, or otherwise may not have the qualty of illustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the hbranes of
the USGS field offices whose addresses are listed in this introduction The libranes
may be queried concerning the availabiity of specific documents and the possible
utiization of local copying services, such as color reproduction

Avall HMSO Publications of Her Majesty’s Stationery Office are sold in the U S by Pendragon
House, Inc (PHI), Redwood City, Califormma The U S price {including a service and
mailing charge) Is given, or a conversion table may be obtained from PHI

Avall BLL (formerly NLL) Brnitish Library Lending Division, Boston Spa. Wetherby, Yorkshire,
England Photocopies available from this organization at the price shown (If none 1s
given, inquiry should be addressed to the BLL) '

Avail ZLDI Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information, Mumich,
Federal Republic of Germany, at the price shown in deutschmarks (DM)

Avail Issuing Activity, or Corporate Author, or no indication of avallabiity Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document )

Avall US Patent and Trademark Office Sold by Commissioner of Patents and Trademarks,
U S Patent and Trademark Office, at the standard price of 50 cents each, postage free

Other avallabiities If the publication is available from a source other than the above, the
publisher and his address will be displayed entirely on the avaiiability line or in combination
with the corporate author hine



GENERAL AVAILABILITY

All publications abstracted in this bibliography are available to the public throdgh the sources
as indicated in the STAR Entries and IAA Entries sections It 1s suggested that the bibliography
user contact his own library or,other local libraries pnor to ordering any publication inasmuch as
many of the documents have been widely distributed by the 1ssuing agencies, especially NASA
A listing of pybhc collections of NASA documents i1s included on the inside back cover

.
t

SUBSCRIPTION AVAILABILITY

This publication 1s available on subscription from the National Technical Information Service
(NTIS) The annual subscription rate for the quarterly supplements is $40 00 domestic, $80 00
foreign All questions relating to the subscriptions should be referred to NTIS, Attn Subscrnp-
tions, 5285 Port Royal Road, Springfield Virginia 22161

v

vi



ADDRESSES OF ORGANIZATIONS

Amencan Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave

New York, N.Y. 10017

British Library Lending Division,
Boston Spa. Wetherby, Yorkshire,
England

Commussioner of Patents and
Trademarks

U S Patent and Trademark Office

Washington, D C 20231

Department of Energy
Technical Information Center
PO Box 62

Oak Ridge, Tennessee 37830,

ESA-Information Retneval Service
ESRIN

Via Gahleo Galle)

00044 Frascati (Rome) Italy

Her Méjesw's Stationery Office
PO Box 569, SE 1
London, England

NASA Scientific and Technical Information

Facility
P O Box 8757
B W | Asrport, Maryland 21240

National Aeronautics and Space
Administration

Scientific and Technical Information
Branch (NST-41)

Washington, D C 20546

National Technical Information Service
5285 Port Royal Road
Spningfield, Virginia 22161
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Pendragon House, Inc
899 Broadway Avenue
Redwood City, Califorma 94063

Superintendent of Daocuments
U S Government Printing Office
Washington, D C 20402

University Microfilms
A-Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Ltd
Tylers Green
London, England

U S Geological Survey

1033 General Services Administration
Building

Washington, D C 20242

U S Geological Survey
601 E Cedar Avenue
Flagstaff, Anzona 86002 _

U S Geological Survey
345 Mlddlpfleld Road
Menlo Park, California 94025

U S Geological Survey
Bldg 25, Denver Federal Center
Denver, Coloradg 80225

Zentralstelle fuer Luft Raumfahrt
Dokumentation U Information

¢/o Fachinformationszentrum E P M

Attn  Library

Kernforschungszentrum

7514 Eggensten Leopoldsaffen

Federal Republic of Germany



° NTIS PRICE SCHEDULES

Schedule A '
STANDARD PAPER COPY PRICE SCHEDULE
(Effective October 1 1977)

Price Psge Rangs North American
Code Price
AO1 Microfiche $ 300
A02 001 025 400
A03 028 050 450
AO4 051 075 526
A0S 076 100 600
A08 101 128 850
A07 126-150 728
A08 151 175 800
A09 s 178200 900
A0 201 225 825
AN 226 250 ~ 950
A2 251 275 1075
A3 278-300 100"
Al 301-326 R
A1B 326-350 1200
A6 351-375 . 1250
A7 376-400 1300
A18 401 425 1325
A9 426 450 ' 14 00
A20 451-475 1450
A2Y | . 478 500 1500 3000
A22 §01 525 1525 3050
A23 526-550 1550 3100
A24 551.575 1825 3250 ¥
A26 576-600 18 50 3300 <
A99 601 up - . - 2f
1/ Add $250 for each 100 page from B01 pages up 4
2/ Add $500 for esch 100 page from 601 pages up
.
Schedule E .
) EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche
Price North American Foreign
Code Pnce Price j
EO1 $ 326 $ 650
E02 475 950
€03 626 - 1250
E04 750 . 1500
EO5 900 1800
€068 1050 2100 i
€07 1250 2500 ‘
£08 15 00 3000 “
EO9 1750 3500 J
E10 2000 4000
. ] i
Et? 2250 4500 |
E12 25 00 §0 00 ‘
€13 2800 ' 56 00
E14 3100 .t 6200
£15 34 00 ) 6800
E16 3700 7400
E17 4000 8000
‘E18 4500 9000
E19 50 00 10000
€20 6000 12000

E99 Wnite for quote
NO1




TABLE OF CONTENTS

IAA Entries . ... ..... s e e e e e e e 469
STAREntries .. ... ...... e e e e e e e e e 541
SUDJECt INA@X .eeeeeeeerrsereeeernn e eeeeeeree s eee et eeeeeeae s aee et anneeeneseeeanaserees e AS1
Personal Author Index .......... erreererernnaee e teeetare et rna—ann emeernreenes rrnreeerneaenns ... B-1
Corporate Source Index ........ et teersereaennetanetaaaeieretretetataneaarteansennnars tereeerrnrerreerens ... C-1
Contract Number Index ........... ererennes eerrreerrrnn e errtreeneraes rrrrerennreen, erereerreerens e D-1
Report/Accession Number Index ............cccooerinnneee. crerreerrens e creeerrenns E-1
TYPICAL CITATION AND ABSTRACT FROM STAR
NASA SPONSORED
DOCUMENT Vi AVAILABLE ON

MICROFICHE

N78-10036*§ Douglas Aicraft Co Inc Long Beach Calf
’ r——’COST/BENEFIT TRADEOFFS FOR REDUCING THE ENERGY [ \
ACCESSION CONSUMPTION OF THE COMMERCIAL AIR TRANSPORTA- CORPORATE

NUMBER TION SYSTEM Summary Report. 5 Nov 1974 - 30 Jun
1976 SOURCE
—E F Kraus and J C VanAbkoude Jun 1976‘U p
TITLE — —s=(Contract NAS2-8618) I
re(NASA-CR-137925 MDC-47340) Avail NT| S «—— PUBLICATION
HC AO05/MF AO1 CSCL 05C - DATE
AUTHORS The fuel saving potential and cost effectiveness of numer-

ous operational and techmcal options proposed for reducing the
fuel consumption of the U S commercial airline fleet was examined
and compared The impact of the most promising fuel conserving AVAILABILITY
© CONTRACT options on fuel consumption passenger demand operating costs SOURCE
OR GRANT and arrhne profits when implemented in the US domestic and
international airline fleets was determined A forecast estimate
was made of the potential fuel savings achievable in the U S
scheduled air transportation system Specifically the means for
reducing the jet fuel consumption of the U S scheduled airlines —————— COSATE
REPORT i domestic and international passenger operations were CODE
NUMBER ———— investigated A design analysis was made of two turboprop aircraft
as possible fuel conserving derivatives of the DC-9-30  Author

TYPICAL CITATION AND ABSTRACT FROM /44

NASA SPONSORED
DOCUMENT AVAILABLE ON
! r MICROFICHE
—»A78-11391 * # _wEvaluation of wmtial collector field per-
formance at the Langley Solar Building Test Facility R J Boyle, R ‘———L—
ACCESSION H Knoll (NASA, Lew:s Research Center, Cleveland, Chioland R N AUTHORS
NUMBER—————J Jensen {NASA, Langley Research Center, Hampton, Va) Inter-
national Solar Energy Society, Annual Meeting, Orlando, Fla , June <a~—— AUTHORS
6-10, 1977, Paper 20 p 6 refs AFEILIATION
The thermal performance of the solar collector field for the
NASA Langley Solar Building Test Facility 1s given for October 1976
TImE through January 1977 An 1180 square meter solar collector field CONFERE’:$:

with seven collector designs helped to provide hot water for the
building heating system and absorption airr conditioner The col-
lectors were arranged in 12 rows with nominally 51 collectors per ‘“—————CONFERENCE
row Heat transfer rates for each row are calculated and recorded
along with sensor, insolation, and weather data every 5 minutes using
a mini-computer The agreement between the expernimental and
predicted collector efficiencies was generally within five percentage
points {Author)
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A Listing of Energy Bibliographies Contained In This Publication:

10.

I

12.

13.

14.

15.

16.

17.

Incineration studies, volume 2 Citations from the engineering index data base --- waste
disposal p0556 N78-28999

. Pipeline corrosion. Citations from the NTIS data base p0557 N78-29229

. Pipeline corrosion, volume 1. Citations from the engineering index data base

p0557 N78-29230

. Pipeline corrosion, volume 2. Citations from the engineering index data base

p0557 N78-29231

. Synthetic fuels from municipal, industnal, and agricultural wastes. Citations from the

NTIS data base p0558 N78-29266

. Synlhetlc fuels from municipal, industrial, and agnicultural wastes. Citations from the

American Petroleum Waste Institute data base p0558 N78-29267

. Underground coal gasification. Citations from the NTIS data base p0558 N78-29268

. Underground coal gasification. Citations from the engineering index data base

p0558 N78-29269

Desulfurnization of coal and petroleum, volume 2. A bibhography with abstracts
' p0SS8 N78-29270

Coal tar technology. A blbhography with abstracts p0558 N78-29271

O1l shale mining, processing, uses, and envnronmcntal impacts, volume 2. Citations from
the NTIS data base .p0560 N78-29551

Oil shale mining, processing, uses, and environmental impacts, volume 2. Citations from
the engineering index data base p0560 N78-29552

Energy conservation: Buildings, volume 1. A bibhography with abstracts ‘
p0564 N78-29617

Energy conservation Buildings, volume 2. A bibliography with abstracts
p0564 N78-29618

Appropriate technology for natural resources development: An overview, annotated
bibhography, and a guide to sources of information --- organizations and information
sources for technology utihzation 1n developing countries p0566 N78-29981

Hydrogen storage. Part 2: Hydrogen as a hydride. A bibhography with abstracts
p0568 N78-30267

Hydrogen storage. Part 1: Storage as a gas or hquid. A bibliography with abstracts
p0569 N78-30270



18.

19.

20.

21.

22.

23.

24

25.

26

27

28.

29

30.

31.

32

33.

34.

35

36.

37.

38.

Thermionic energy conversion, volume 1. A bibhiography with abstracts

p0585 N78-30705
Thermionic energy conversion, volume 2. A bibliography with abstracts

p0585 N78-30706
Microwave electric power transmission. A bibliography with abstracts p0590 N78-31379
State-of-the-art reviews and bibliographies on energy. A bibliography with abstracts

p0598 N78-31586
Physical properties data compilations relevant to energy storage. 1. Molten salts
Eutectic data --- bibliography p0598 N78-31589
Hydrogen use as a fuel. A bibliography with abstracts p0602 N78-32292
Natural éaS' Supply, demand and utihzation, volume 2. A bibliography with abstracts

p0602 N78-32293
Hydrogen production. A bibliography with abstracts p0602 N78-32294
Electric power consumption, volume 1 Citations from the NTIS data base

p0603 N78-32359
Electric power consumption, volume 2. Citations from the NTIS data base

p0603 N78-32360
Electric power consumption Citations from the engineering index data base

p0603 N78-32361

>

Energy conservation Industry A bibliography with abstracts p0608 N78-32585
Energy supply and demand modeling. A bibhography with abstracts  p0609 N78-32586
Fuel cells, volume 2 Citations from the NTIS data base p0609 N78-32591
Fuel cells, volume 3 Citations from the NTIS data base p0609 N78-32592
Hydrocarbon fuel cells. Citations from the American Petroleum Institute data base

p0609 N78-32593
Alcohol fuels. Citations from the NTIS data base p0612 N78-33262
Alcohol fuels. Citations from the engineering index data base p0612 N78-33263
Biomass energy success stories A portfolio illustrating current economic uses of renewa-
ble biomass energy p0623 N78-33598
Fuel consumption: Transportation, volume 1 A bibliography with abstracts

. p0623 N78-33599

Fuel consumption: Transportation, volume 2 A bibhography with abstracts

p0623 N78-33600
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39.

40.

41.

42.

43.

45.

46.

47.

M 48 .

49.

Fuel consumption: Industnal, residential, and general studies. Volume 1. A bibllography'

with abstracts p0623 N78-33601
Fuel consumption: Industnal, residential, and general studies. Volume 2. A bibilograi)hy
with abstracts p0623 N78-33602
Lithium batteries, volume 2. Citations from the NTIS data base p0623 N78-33603
Lithium batteries. Citations from the engineering index data base p0623 N78-33604
Lead batteries. Citations from the NTIS data base p0624 N78-33605

. Heliostat systems design and operation. Citations from the engineering index data base

p0624 N78-33608

Flat plate solar collector design and performance. Citations from the engineering index
data base p0624 N78-33610

Geothermal energy. Part 1 Exploration, volume 3. Citations from NTIS data base
p0625 N78-33881

Geothermal energy. Part 2: Corrosion and equipment, volume 3. Citations from the
NTIS data base ! p0625 N78-33882

Geothermal energy. Part 3: Technology and general studies, volume 3. Citations from
the NTIS data base p0625 N78-33883

Geothermal energy, volume 3. Citations from the engineering index data base .
p0626 N78-33884
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ENERGY

/A Continuing Bibliography (Issue 20)

IAA ENTRIES

A7843325 # Detection of heat loss from buildings through
aerial thermography - Applications and methodology G R Law-
rence {Ontario Centre for Remote Sensing, Toronto, Canada) In
Canadian Symposium on Remote Sensing, 4th, Quebec, Canada, May
16-18, 1977, Proceedings Ottawa, Canadian
Aeronautics and Space Institute, 1977, p 220-226 5 refs

The article discusses the application of aenal thermography for
the identification of buifding heat losses The following necessary
oconditions are identified (1) the overflight should begin 3 hours
after sunset or 1 hour after the expected nighttime tow, (2) daytime
temperature should be about 5 C and nighttime temperature should
be about 3 C, (3) the air should be relatively calm, (4) the sky should
be relatively clear, (5) there shpuld not be a temperature nversion
between the ground and the aircraft, (6} the dew pomnt should be at
least 3 C, and (7) the aircraft should be flown at an altitude in the
360-540 m range Building heat loss 1s related to the apparent
roof-top temperature sensed by the scanner This temperature 1s
translated into grey tones on the film Information gathered by field
checking has indicated that the technique yields reasonably accurate
measurements of building heat loss SCS

A78-43357 * # Planning a new era in arr transport efficiency
J J Kramer (NASA, Office of Aeronautics and Space Technology,
Washington, D.C} Astronautics and Aeronautics, vol 16, July-Aug
1978, p 26-28

The current status of the NASA Aircraft Energy Efficiency
(ACEE) program is briefly reviewed with reference to CTOL aircraft
Attention 1s given to four basic technologies turboprop, advanced
aerodynamics and active controls, lammar flow control, and com-
posites BJ

A78-43358 * # CTOL concepts and technology development
D W. Conner (NASA, Langley Research Center, Systems Analysis
Branch, Hampton, Va) Astronsutics and Aeronautics, vol 16,
July-Aug 1978, p 29-37 11 refs.

Various developments in the Aircraft Energy Efficiency (ACEE)
program are discussed Terminal-area operations are considered with
emphasis on the Terminal Configured Vehicle program Considera-
tion 1s also 5 sen to aircraft systems studies and economucs (including
noise reduction programs), coal-derived fuels for aviation systems
{(including LH2-fueled aircraft), and transport-aircraft concepts (-
cluding laminar flow controt). 8.

A7843359 * 4 Airframes and aerodynamics R W Leonard
{(NASA, Langley Research Center, Hampton, Va )} Astronautics and
Aeronautics, vol 16, July-Aug 1978, p 38-46

The first part of the paper discusses the Energy Efficient
Transport program of the Awcraft Energy Efficiency (ACEE)
program, giving attention to the development of active aerodynamics

469
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and actve controls The secorid ‘part of the paper deals with two

other portions of the ACEE program Composite Primary Structures

and Laminar Flow Control B.J
A78-43360 * # Propuision D L Nored (NASA, Lewis Re-
search Center, Energy Conservative Engines Office, Cleveland, Ohio)
Astronautics and Aeronautics, vol 16, July-Aug 1978, p 47-54,
119 14 refs

NASA aims at developing propuision technology to reduce the
fuel consumption of present engines by 5%, that of new engines of
the late 1980s by at least 12%, and that of an advanced early 1990s
turboprop by an additiona! 15% This paper reviews three separate
NASA programs which take up these aims They are, respectively,
Engine Component Improvement, Energy Efficient Engine, and
Advanced Turboprops B.J

A78-43388

May 25-27, 1977 } Journal of Vacuum Science and Technology, vol
15, May-June 1978, p 1155-1165 133 refs

The application of photoelectrochemical devices for solar energy
conversion 1s considered Problems associated with performance
degradation when illuminated n an aqueous environment have been

overcome by the addition of stabilizing redox 10ns to the electrolyte

In such devices conversion efficiency 1s a function of the Schottky
barrier at the interface, the semiconductor bandgap and affinity, and
the electrofyte redox level Conversion efficiencies of 7-9% have been
SCS

achieved

A78-43402

Switzerland), and H J Janssen (Senvico AG, Langnau, Switzerland)
Brennstoff-Warme-Kraft, vol 30, June 1978, p 255-257 In German

A description s presented of an investigation which was
conducted in connection with the further development of an
industrial burner Heavy and very light fuel o1l fractions were used in
the investigation The burner design with respect to air and flue gas

supply makes a variation of the operational conditions possible

Changes In the operational conditions were found to have a
pronounced effect on the formation of nitrogen oxide Reactions
occurning under four different sets of operational conditions were
investigated It was found that the process of air and flue gas mixing,
the njection location, and the entrance velocity of the gaseous
mixture in the combustion chamber are important factors which
determine the characteristics of the combustion process The
conditions for a mimmization of nitrogen oxide formation are

discussed G.R

Solar energy conversion using semiconducting
photoanodes W A Gerrard and L M Rouse (Matenals and Energy
Research Centre, Teheran, Iran) (American Vacuum Society and
Institute of Electrical and Electronics Engineers, Symposium on
Electron, lon, and Photon Beam Technology, 14th, Palo Alto, Calif ,

The reduction of nitrogen oxide emission in
oil-burning installations (Stickoxid-Emissionsverringerung ber Oi-
feuerungen). M Buzina, E Petro (Gebr Sulzer AG, Winterthur,



A78-43403

A78-43403 Coal processing technology Volume 3 New
York, Amertcan Institute of Chemtcal Engineers, 1977 200 p $20

Clean fuels from coal are considered along with uses for
fluidized bed coal combustion, coal-fired MHD power generation, the
environmental influence of coal hiquefaction, presulfiding coal hquid
hydrodesulfurization catalysts, removing micron size particles from
coal ltquids, the evaluation of coal carbonization processes, alterna-
tives to stack-gas scrubbing, effluents from Synthane gasification of
Iignite, pressurized feed for coal gasification, purification processes
for coal gasification, and experimental studies of gas-soltds transport
Attention 1s also given to high-rate coal gasification, the influence of
environment on coal conversion sites, jet fuels from synthetic crudes,
gas turbine engine fuel from synthetic crude, an evaluation of
coal-derived JP-5 fuels, environmental aspects of coal gasification,
coal-based ammonia plant operation, and design concepts for a coal
hydrocarbonization plant GR

A7843404 Clean fuets from coal £ P Siambaugh, J F
Miller, S S Tam, S P Chauhan, H F Feldmann, H E Carlton, H
Nack, and J H Oxley (Battelle Memorial Institute, Columbus,
Ohio) 1h  Coal processing technology Volume 3
New York, American Instritute of Chemical Engineers,
1977,p 1-4
A description s presented of a new coal desulfunization process
which 1s based on heating a water coal slurry and a leaching agent at
moderate temperatures and pressures The technology invotved
promises to be an excellent process for reducing the sulfur level of
high-sulfur coals to meet Federal sulfur emission standards The
eported process has successfully extracted up to 99% of the pyritic
ulfur and up to, 70% of the organtc sulfur in both batch laboratory
xperiments and small-scale prepilot plant continuous operation to
woduce a clean solid fuel for electric utihties, industrial boilers,
chools, and any facility using coal as the source of energy The
wimary end products of the process are clean solid fuel and
demental sulfur, which can be marketed or easily stored Sodium
wdroxide and calcium hydroxide have been dentified as the most
yromising leaching agents GR

178-43405 Uses for fluidized bed coal combustion, A P
“raas {Oak Ridge National Laboratory, Oak Ridge, Tenn) in Coal
Jrocessing technology Volume 3 New York,
American Institute of Chemical Engineers, 1977, p 5-11 18 refs

it 1s pointed out that burning coal 1n a fluidized bed offers an
intriguing means of obtaining electricity as weli as high-temperature
process heat from many types of coal fuels, and with no need for
costly air pollution control systems in the stack emission Coal fuels
which can be used employ hgrute and high sulfur bituminous coal
The thermodynamic cycles that appear most attractive are a closed
cycle gas turbine and a ceswum- or potassium-steam binary vapor
cycle The former has the advantage that it 1s more conventional
whereas the latter gives a higher efficiency for the production of
electricity The potassium {or cesium) cycle has the additional
advantage that 1t makes clean process heat available at any given

constant temperature up to 1540 F GR
A78-43406 Coal-fired MHD power generation A J
Kumnick (Montana State University, Bozeman, Mont)} In Coal
processing technology Volume 3 New York,

American Institute of Chemical Engineers, 1977, p 12-15 12 refs
The first MHD generator, which became a laboratory reality in
1959, produced 11 5 kW of electric power The interest in MHD
generators s related to thewr potential of converting fossil fuel
{particularly coal) to electricity at a higher efficiency than existing
technologies In an MHD generator of the considered type, the metal
armatures of a conventional turbogenerator are replaced by a very
hot conducting gas moving at a high velocity perpendicular to a
magnetic field 1n the operation of an open cycle coal-fired MHD
generator, the gas s combustion gas which 1s obtained by burning
pulverized coal with preheated air The electrical conductivity of the
gas is increased by the addition of a ‘seed’ material such as
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potassium Critical problem areas regarding the development of a
commercially feasible MHD system are examined GR

A78-43407 The enwvironmental infiuence of coal lique-
faction E M Magee, C E Jahnig, and C D Kalfaldelis {(Exxon
Research and Engineering Co, Linden, NJ) In Coal processing
technoiogy Volume 3 New York, American
Institute of Chemical Engineers, 1977, p 16-22 20 refs

The coal-processing plants required to replace a significant
fraction of the US o1l consumption by synthetic hquids derived
from coal could potentially represent a formudable source of
environmental pollution An investigation was n this connection
conducted regarding the environmental influence of coal liquefaction
processes Effects on the environment are related to the natural
resources consumed and the effluents emtted Water 1s required for
the processing operations The requirements for water are a very
critical factor in many western areas where coal 1s abundant but
water s scarce The principal emissions of concern are huge
quantities of gaseous, liquid, and solid effluents, as well as waste
heat The composition of stack gases from the processes depends on
the fuel which 1s used GR

A78-43408
catalysts

Presulfiding coal liguid hydrodesulfurization
M M Ahmed and B L Crynes (Okiahoma State
University, Stillwater, Okla) In Coal processing technology
Volume 3 New York, American [nstitute of
Chemical Engineers, 1977, p 23-27 11 refs
Some coal liquefaction processes under consideration may
require secondary hydrotreatment with hydrodesulfurization (HDS)
as an Iimportant step In upgrading the coal-derived hquids A
specialized program developed for HDS s discussed A trickie bed
reactor 1s used in the conducted experiments The significance of the
obtained results is considered It 1s found that the total amount of
H2S supplied during catalyst presulfiding has an effect on the
catalyst activity A relatively small amount of H2S results in a lower
activity of the catalyst The activity of the catalyst decreases also
when the sulfided catalyst 1s treated with pure hydrogen GR

A78-43409 Evaluation of coal carbonization processes J
M Holmes, H D Cochran, Jr, M S Edwards, D S Joy,and P M,
Lantz {Oak Ridge National Laboratory, Oak Ridge, Tenn) in Coal
processing technology Volume 3 New York,
American institute of Chemical Engineers, 1977, p 40-46 8 refs
The reported survey shows that a number of processes for the
carbonization and hydrocarbomzation of bituminous coals are
available However, only the development of the Lurgi-Ruhrgas
process has currently reached the commercial stage The others are in
various stages of development, including the Coalcon process, which
1s currently being scaled for a use in a demonstration plant A wide
range of yields can be obtained by these processes which are
primarily dependent upon coal rank and process operating condi-
tions Agglomeration of the coal during carbomization can be
prevented by a variety of methods An attractive approach appears to
be the bed recirculation method Desulfurization of the liquid and
char products can be achieved by additional treatment with
hydrogen GR

Alternatives to stack-gas scrubbing J M
Evans (Enviro Control, Inc, Rockville, Md) in Coal processing
technology Volume 3 New York, American
Institute of Chemical Engineers, 1977, p 47-52 25 refs

Physical coal beneficiation processes considered include a
coal-agglomeration process, a multistream coal cleaning system,
two-stage froth flotation, electrophoretic separation, and magnetic
separation Chemical processes investigated are related to a hydro-
thermal process, an oxygen leaching process, ‘sulfur oxidation’,
chemical comminution, and chemical cleaning A description Is
presented of the approaches used to obtain accurate specific gravity
control In a multistream technique Physical and chemical methods
employed to reduce particle size are discussed along with the

A78-43410



concepts involved in chemical leaching The important parameters of
chemical coa! cleaning processes are presented 1n a table GR

A7843411 Effluents from Synthane gasification of lig-
nite. M J Massey (Carnegie-Mellon University, Pittsburgh, Pa.), D
V. Nakles, A J Forney, and W. P Haynes (U.S Department of
Energy, Pittsburgh, Pa) In Coal processing technology Volume 3.

New York, American institute of Chemical
Engineers, 1977, p 53-59 8 refs.

An extensive experimental program was imtiated to study
quantitatively the nature of effiuent production and the various
gasifier process variables which affect it The investigation included
studies of the rates of production of various gasifier effiuents as a
function of time from gasifier startup to shutdown and the effects of
changes In selected process variables on the rate of production of
various effluents The associated effects of changes in these variables
on yields of total product gas and equivalent methane were also
examined along with the impacts of changes in selected process
variables on the composition and physical properties of char and tar
produced Attention 15 given to the equipment arrangement for
gasification trials, the effect of coal injection geometry, and the

mechanisms responsible for the observed results G.R
A78-43412 Pressunized feed for coal gasification A H
Furman (General Electric Co, Schenectady, N.Y) In Coal pro-
cessing technology Volume 3 New York,

American institute of Chemical Engineers, 1977, p 60-65 Research
sponsored by the Electric Power Research Institute

A description is presented of a continuous ‘cold’ coal extrusion
process to compact and feed coal fines directly into a pressurized
gasifier This process Is to make 1t possible to utilize coal fines which
cannot be processed in conventional fixed-bed gasifiers Such a
utihzation of fines Is economically important because mine coal can
contain as much as 30%-40% fines In the described process, screened
coal fines are mixed with a tar binder and fed into the hopper of the
extruder The mix 1s conveyed down the barrel by a screw and
compressed into a sohid continuous rod of extrudate in the die area
A two-inch extruder was employed 1n the first scale-up of the
process It was found that the screw component was subjected to
much wear A screw/ram device was designed in an effort to
overcome these difficulties Other problems which had to be solved
were related to pressure maintenance and variations in the charac-
teristics of the coal GR

A78-43413 Purification processes for coal gasification. D
K Flemmg and H S Primack {Institute of Gas Technology, Chicago,
HE) In Coal processing technology Volume 3 {A78-43403 19-44)
New York, American Institute of Chemical Engineers, 1977, p
66-78 47 refs

A review 1s conducted of purification processes for gas streams
generated |n'h|gh-Btu coal gasification processes Particular attention
1s gven to systems for sulfur removal and recovery from the raw
product gas and for cleaning the Claus plant tail gas Certain
problems are created by the variations in the coal properties
Therefore, the coal gasification facility has a feedstock that cannot
be adequately characterized, but i1s known to vary widely The group
of systems that remove sulfurous compounds and carbon dioxide
from gases are generically catled acid-gas removal processes The
selection of an acid-gas removal system will depend, in part, upon the
process chosen for treating the off-gas for sulfur recovery in general,
it 1s economically preferable to process as much of the gas through a
Claus process as possible Attention Is given to selectivity in acid-gas
removal, the use of alkanolamines, the employment of physical
solvents, and details regarding the Claus process GR

A7843414
(Eyring Research Institute,
technology Volume 3
Institute of Chemical Engineers,
E(49-18)-1548

High rate coal gasficaton R L Coates
Provo, Utah} In Coal processing

New York, American
1977, p 8994 Contract No
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A78-43417

Studies of pressurized gasification of coal in experimental
entrained flow gasifiers conducted between 1953 and 1962 by the
US Bureau of Mines has demonstrated that the reactieq_ of
pulverized bituminous coal with oxygen and steam could be
efficiently carried out at gasifier coal throughput rates as high as 500
tb/hr/cu ft of reaction-zone volume. This rate 1s more than an order
of magnitude greater than the volumetric throughput rates of
existing commercial stirred-bed gasifiers A description 1s presented
of an experimental gasifier simifar to the Bureau of Mines design, but
with provisions for recovering sensible heat from the product stream
Recent results are also reported in which efficient gasification has
been achieved at throughput rates of 1000 Ib/hr/ft The pulverized
coal, entrained In a recycled stream of product gas and a mlxture of
preheated oxygen and superheated steam are fed to the top of the
gasifier Attention 15 given to a design employed to prevent slag
solidification, results obtained with Utah bituminous coal and a
comparison with prior data GR

.7

A78-43415 * Jet fuels from synthetic crudes A C A‘mome
(NASA, Lewis Research Center, Cleveland, Ohio) and J P Gallagher
(A*'antic Richfield Co, Harvey, Il } In Coal processing technology
Volume 3 New York, American institute of
Chemical Engineers, 1977, p 107-114 Contract No NAS3-19747
An investigation was conducted to determine the technical
problems in the conversion of a significant portion of a barrel of
either a shale oll or a coal synthetic crude o1l into a surtable aviation
turbine fuel Three syncrudes were used, one from shale and two
from coal, chosen as representative of typical crudes from future
commercial production The material was used to produce jet “fuels
of varying specifications by distillation, hydrotreating, and hydro-
cracking Attention I1s given to process requirements, hydrotreatmg
process conditions, the methods used to analyze the fmal p?'oducts
the conditions for shale o1l processing, and the coal ||qmd processmg
conditions The results of the investigation show that jet fuéls of
defined specifications can be made from o)l shale and coal syncrudes
ustng readily available commercial processes ” " :’( 8
A78-43416 Gas turbine engine fuel from synthetic crude
F S EisenandJ D Tice (Suntech, Inc, Marcus Hook, Pa) In Coal
processing technology Volume 3 New' 'York
American Institute of Chemitcal Engineers, 1977, p 115-121 7 refs
In an effort to expand the domestic supply base for hquud fuel
a program was Initiated to evaluate the suitabihity of synthetuc fusls
(from coal, ol shale, and tar sands) for DOD needs In this
connection a contract was awarded to an American company o
produce jet fuel from coal-derved synthetic crude o1l The objectnve
was to provide JP-5 type jet fuel samples for testing In the furst
phase of the project four 10-gal lots of jet fuel were prepared from
coal syncrude During the second phase 250 gal were produced of
one of the fuels The investigation shows that gas turbine engine fuels
having 2-25 vol % aromatics, which meet most current JP.5
specifications, can be produced from the coal syncrudes tested
Severe hydrogenation conditions are required to reduce the aromatic
content of the coal syncrude kerosine fraction to 20-25 vol % in one
stage Meeting the current JP-5 smoke point specification will be
difficult for coal-derived fuels with aromatics greater than 20 vol %
or so AR o] ‘R*

A78-43417 Evaluation of coalderived JP-5 fuels C Y
Nowack, J Solash, and R J Delfosse (US Naval Air Propulsion
Test Center, Trenton, NJ) In Coal processing technology Volume
3 New York, American Institute of Chemical
Engineers, 1977 p 122-126 5refs

On the basis of an evaluation of the data obtained 1n the pilot
plant experiment of an American company, 1t 1s concluded that it
will be difficult to convert coal syncrudes from the Char Oil Energy
Development process into a jet fuel having all the properties of the
present MIL-T-5624K specification for grade JP-5 fuel Thosé
properties which will not be acceptable fo a wide boiling range fuel:
having an end point of 575 F, are specific gravity, viscosity, and
smoke point on a 25% aromatic level Development work on refining
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ooal syncrudes should be conducted to improve process variables
This work should aiso include the development of catalysts that are
resistant to those compounds in coal syncrudes which are responsible
for deactivation Both high and low aromatic fuels dertved from Utah
and Western Kentucky coals had acceptable storage and thermal
oxidation stability GR

A7T8-43418 Environmental aspects of coal gasificaton, C
E Jahnig and R R Bertrand (Exxon Research and Engineering Co ,
Linden, NJ) in Coal processing technology Volume 3
New York, American Institute of Chemical Engineers,
1977, p 127-132 17 refs
It would take about 80 large plants for converting coal to
synthetic ndtural gas to provide clean fuel equivalent to 20% of the
U S current o1l consumption Required new supplies of coal will be
over 300 million ton/yr compared to current production of about
600 mullion ton/yr Detailled evaluations have been conducted
concerning the impact of this new coal conversion industry on the
environment Specific areas of concern are related to solids disposal,
emissions to the air, water effluents, and trace metals The area of
trace elements warrants special mention because a large number of
toxic trace elements have considerable volatility in the gasifier and
become concentrated in the raw gas clean up system Specific
methods will have 1o be developed for their recovery or proper
disposal Approaches for environmental controls are discussed, taking
into accournt cooling and scrubhing, water clean up, acid gas removal,
and solids disposal GR

AZ&43419 The Exxon donor solvent process L E
Furlong, E Effron, L W Vernon, and E L Wilson (Exxon Research
and Engineering Co , Baytown, Tex) In Coal processing technol-
ogy Volume3 New York, American Institute of
*Chemical*Engineers, 1977, p 145-151 B refs

"In the present paper, Exxon'’s research work on coal liquefaction
1s reviewed, and the currently envisioned commercial EDS process is
outhined Particular attention 1s given to the donor solvent, the
currently operating 1-ton/day pilot plant, and the nature of the
hguid products The principal steps of the EDS process directed
‘toward production of naphtha blending compoﬁents and low-sulfur
fuel o1l are discussed, and the basic requirements and specifications
for a 250-ton/day pilot unit are established VP

f

‘A78-43420 “Fluid bed processing of agglomerating coals J
Yerushalm) {New York, City University, New York, NY) In Coal
processing technology Volume 3 New York,
American Institute of Chemical Engineers, 1977, p 156-165 36 refs

,.Fluid bed technologies for processing coal may benefit sub-
stantially if a caking coal could be fed directly to the bed without
pretreatment In the present paper, a number of techniques that
might be employed to process a caking coal in flmdized beds are
discussed, and a techmcal basis for each of the techmiques s
developed Particular attention s given to means of achieving
effective dispersal of raw particles of coal in the dry char that
comprises the bed VP

A7843421 A fluidized-bed ash-agglomeration gasifier W
A Sandstrom, A G Rehmat, and W G Barr (Institute of Gas
Technology, Chicago, Hl') In Coal processing technology Volume
3 New York, American Institute of Chemical
Engineers, 1977, p 180-186 Research sponsored by the American
Gas Association and ERDA

The test program described has provided conclusive evidence
that high-ash-content agglomerates can be selectively removed on a
steady-state long-term basis from a dense-phase fluidized bed of high
carbon content Carbon utihzation s further improved by fines
recycle, so that carbon gasification efficiencies over 95% are
obtainable In tests at near atmospheric pressure, it proved possible
to obtain agglomerates of 65 to 95 percent ash content from a
dense-phase fluidized bed with an average ash content between 22
and 28 percent Fhigher bed temperatures were found to produce
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higher ash-content agglomerates for a given feed particle size range
The average feed particle size appears to affect the bed temperature
at which agglomerates begin to form The required bed agglomerating
temperature increases with decreasing particle size Ferrous alumi-
num silicate eutectic was found to promote the formation of ash
agglomerates ve

A78-43422 The ADL extractive coking process S A
Reber, R M Nadkarni, R W Hyde, A H Schutte, and R P Stickles
(Arthur D Little, Inc, Cambridge, Mass) In Coal processing
technology Volume 3 New York, American
Institute of Chemical Engineers, 1977, p 187-193 15 refs

Coal hiquefaction processes are considered and a description is
presented of an extractive coking coal liquefaction process, called the
ADL process The process involves the use of a hydrogen-donor
solvent under mild conditions to achieve the liguefaction and the use
of cracking and coking to separate the product as an overhead vapor
from the coal ash and the heavy portion of the coal extract
Pittsburgh seam coal 1s ground to 80% minus-200-mesh and dried
Coal s crushed and ground, then added to the coke drum along with
mildly hydrogenated recycled solvent whose botling range 1s approxi-
mately from 450-700 F The coal and soivent react in the drum at
about 750 F The yield structure for the ADL process depends
heavily upon process conditions, i particular, upon the coking
pressure Attention s given to process development unit and
bench-scale data, a preliminary economic analysis, and the advan-
tages of the ADL process over other processes GR

A78-43492 ¢ Operatton of an electrohydrodynamic heat
pipe against gravity (O rabote elektrogidrodinamicheskor teplovoi
truby protiv sil tiazhest)) V D Shkilev Akademna Nauk Moldavskot
SSR, lzvestua, Serua Fiziko-Tekhnicheskikh 1 Matematicheskikh
Nauk, no 1, 1978, p 89-91 7 refs In Russian

The paper describes an expertmental study of the possibility of
achteving high efficiency heat transfer with an EHD heat pipe, with a
high-voltage electrode situated only above the evaporation zone (an
area of 20 sq cm) The working fluid was Freon-113, refrigerator
temperature was maintained at about 16 C during the experiment
Consideration 1s given to the dependence of mean temperature of the
evaporator on the specific heat flux and on the heat power of the
pipe, the temperature profile along the pipe Is presented It 15 shown
that the use of EHD effects s an efficient way to improve the
performance of heat pipes that operate agatnst gravity BJ

A78-43504 * # Design approaches to more energy etricient
engines. N T. Saunders, R S Colladay, and L E Macioce (NASA,
Lewis Research Center, Cleveland, Ohio) American Institute of
Aeronautics and Astronautics and Saciety of Automotive Engineers,
Jomnt Propulsion Conference, 14th, Las Vegas, Nev., July 25-27,
1978, AIAA Paper 78-931 10 p 5refs

In 1976 NASA initiated the Aircraft Energy Efficiency (ACEE)
Program to assist in the development of technology for more
fuel-efficient aircraft for commercial airline use The Energy Effi-
cient Engine (EEE) Project of the ACEE program 1s intended to lay
the advanced-technology foundation for a new generstion of
turbofan engines This project, planned as a seven-year cooperative
government-industry effort, is aimed at developing and demonstrat-
ing advanced component and systems technologies for engines that
could be introduced into airline service by the late 1980s or early
1990s In addition to fuel savings, new engines must offer potential
for being economically attractive to the airline users and environ-
mentally acceptable A description is presented of conceptual
energy-efficient engine designs which offer potential for achieving all
of the goals established for the EEE Project GR

A78-43505 * # General aviation internal combustion engine
research programs at NASA-Lewss Research Center E A Wills
(NASA, Lewis Research Center, Cleveland, Ohio} American Institute
of Aeronautics and Astronautics and Society of Automotive Engr-
neers, Joint Propulsion Conference, 14th, Las Vegas, Nev, July
25-27, 1978, AIAA Paper 78-932 15 p 17 refs



An update 1s presented of non-turbine general aviation engine
programs underway at the NASA-Lewis Research Center in Cleve-
land, Ohio The program encompasses conventional, hghtweight
diesel and rotary engines Its three major thrusts are (a) reduced
SFC’'s, (b) improved fuels tolerance, and (c} reducing emissions
Current and planned future programs in such areas as lean operation,
improved fuel management, advanced cooling techniques and ad-
vanced engine concepts, are described These are expected to lay the
technofogy base, by the mid to late 1980, for engines whose life
cycle fuel costs are 30 to 50% lower than today’s conventional
engnes {Author)

A7843530 # An overview of the Sateilite Power System -
Transportation system. G M Hanley and R P Bergeron {Rockweil
international Corp, Space Div, Seal Beach, Calif )} American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Joint Propulsion Conference, 14th, Las Vegas, Nev , July
25-27, 1978, AIAA Paper 78-975 11 p 6 refs

A key element in the overall feasibility of the Satellite Power
System (SPS) 1s the transportation concept either avallable or
projected to be avallable in the time being considered Since
transportation costs contribute significantly to the total SPS hfe
cycle cost, methods of reducing transportation cost or simphfying
transportation operations greatly enhance the acceptance of the SPS
concept Major elements of the SPS transportation systermn consist of
heavy lift launch vehicle (HLLV), Space Shuttle, cargo and personnel
orbit transfer vehicles (COTV and POTV), and on-orbit mobihty
system (QOOTV) A major driver in transportation system selection is
the COTV concept used for transfer from low earth orbit (LEQ) to
geosynchronous equatorial orbit {GEQ) Depending on COTV
concept selection, two of every three launch vehicle flights to LEO
may be required for OTV propellant resupply Trade studies were
conducted on SPS construction site {LEQ or GEOQO) and COTV
concepts {chemical, nuclear, and electric self powered or dedicated)
A preferred system concept was selected on the basis of cost,
operational complexity, and environmental considerations  (Author!?

A78-43603 # Parameter optimization for engine control
systems. W R Seitz (Bendix Research Laboratories, Southfield,
Mich ) and S J Citron (Purdue University, West Lafayette, Ind )
American Institute of Aeronautics and Astronautics and Society of
Automotive Engineers, Joint Propulsion Conference, 14th, Las
Vegas, Nev , July 25-27, 1978, AIAA Paper 78-1105 8 p 11 refs
This paper describes the steps followed in optimizing the design
of an automotive engine control system Adjustment of design
parameters allows the contrcl to be adapted to a particular engine,
but the complexity of system interactions may hmit the designer's
ability to achieve optimum performance by intuitive feel alone The
system may be represented 1n the design process by an analytical
model, a computer simulation, or indeed may be the actual engine
hardware Three techniques of parameter optimization are described,
two of which have intuitwe justification The design approach s
applied to the calibration of an electronic fuel injection and ignition
control system {Author}

A78-43613 # Study of solar energy systems for warm water
production with natural circulation (Studie van zonneenergie-
systemen voor warmwaterproduktie met natuurlyke cirkulatie} C
Van Geit and H Vasseur Leuven, Katholicke Universiteit, Fakulteit
der Toegepaste Wetenschappen, Burgerlijk Werktuigkundig Ingenieur
Dissertation, 1977 150 p 22 refs in Dutch

The performance of a solar energy system for household warm
water, tn which the solar energy not only heats the water but 1s also
responsible for the flow of the water, is analyzed with atmosphenc
conditions taken into account First a theoretical study of the
thermal losses of a flat-plate collector is carried out These results are
compared with some expenmental data A model of a complete
system 1s developed, that permits one to calculate the temperature
variation 1n the storage vat as a function of time This model gives
accurate resuits (f the solar radiation varies in a regufar manner
FORTRAN computer programs for ali calculations are given P T H
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A78-43725

A78-43615 # Design of a measurement facility for determin-
ing the losses of a solar collector under standard conditions (Ontwerp
van een meetopstelling voor het bepalen van de verliezen van een
zonnekollektor onder standaardvoorwaarden) J Kegels and J
Tiebout Leuven, Katholieke Universitert, Fakulteit der Toegepaste
Wetenschappen, Burgerlyk Elektrotechnisch-Werktuigkundig Inge-

nieur Dissertation, 1977 119 p 14 refs In Dutch
A measuring facility 1s described in which 1t s possible to
calculate the various kinds of {osses in a flat-plate collector under
controlled conditions The basic part of the facility is a test chamber
consisting of a box of small height The bottom surface of the box 1s
formed by the glass of the collector, the upper consists of perforated
strips and slots Cold air 1s blown through the holes in the strips
perpendicular to the glass The air is then sucked up along the slots
In this way convection losses are simulated The strips also serve as
counter upper surface in radiation exchange Extensive loss measure-
ment results are presented, and accuracy evaluations are carried out
PTH

A78-43618 # The PERICLES project {Le projet
PERICLES) B Authier L’Astronome, vol 92, June 1978, p
265-275 5refs In French

The use of spherical solar receptors in a simply constructed
device and in the PERICLES project 1s examined (PERICLES 15 an
acronym derived from the French words for energy production in
solated regions by limited concentration of solar energy) The
optimum position, form, and size of a boiler associated with a
spherical solar receptor is determined for an installation with a
200-400 kW peak The efficiencies of spherical solar receptors of
different types or locations are surveyed, and 1t is thought an exit
temperature of 350 C can be obtained by use of this design ML

1A "

A78-43700 Controlled nuclear fusion, a challenge for the
engineer IV - Systems and components for fusion reactors {Kon-
troflierte Kernfusion, eine Herausforderung an den Ingenieur. IV -

Systeme und Komponenten fur Fusionsreaktoren). H Frey
(Leybold-Heraeus GmbH und Co, Hanau, West Germany) VD/-Z,
vol 120, no 13, July 1978, p 641-645 In German ¢oung

The design and the functions of the reactor blanket are
discussed along with the electrical systems and components of the
reactor The blanket, a complex envelope structure surrounding the
thermonuclear plasma, has important functions These functions are
related to the transformation of the kinetic energy of fusion
neutrons into thermal energy, the breeding of tritium, and, “in the
case of reactors using magnetic containment, also the shielding of the
superconducting coils Tritium 1s produced n connection with
processes involving the nuclear reaction of Li-6 and Li-7 with
neutrons The high diffusion rate of tritium through niobium can be
utihzed for its separation Details concerning the fuel cycle of a
fusion reactor, the tritium separation system, the ithium-potassium-
steam cycle (direct cooling), and the lithium-helium cycle (indirect
coohing} are iilustrated with the aid of diagrams Attention s also
given to the structure of a Tokamak reactor with a thermal power of
5 GW, the design of a blanket module, the stored energy of
magnetic-field coils with superconducting material as a function of
mean current density, measurement and control technology, and
power supply systems GR

A78-43706 Organometallic-soutced VPE AlGaA/GaAS
concentrator solar cells having conversion efficiencies of 19% N J
Nelson, K K Johnson, R L Moon, H A Vander Plas, and L W
James {Vanan Associates, Inc, Palo Alto, Calif) Applied Physics
Letters, vol 33, July 1, 1978, p 26, 27 7 refs Contract No

A78-43725 Work function and Auger measurements of the
nitial oxidation of hydrogenated amorphous Si and of single<crystal
Si. B Goldstein and D J Szostak (RCA Laboratories, Princeton,
N J) Applied Physics Letters, vol 33, July 1, 1978, p 85-87 13
refs

We have monitored the change in work function during the
initial oxidation of discharge-produced amorphous Si(H) and corre-
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lated this change with the amount of adsorbed oxygen as measured
by ‘Auger spectroscopy With exposure to oxygen, the work function
first inereases {explained in terms of a dipole layer on the surface)
and thén decreases (explained in terms of penetration of oxygen
below the surface) The explanation appears to be confirmed by
similar measurements on the three primary crystallographic faces of
singlecrystal St Initial sticking coefficient and dipole strength of
oxygen adsorbed on amorphous Si are given {Author)

A78-43748 Emussion control technology for sulphur
oxides and nitrogen oxides from flue gases in Japan T Ohtsuka and
Y Ishihara {Central Research [nstitute of Electrical Power industry,
Tokyo, Japan) (Institute of Fuel, Conference on Advancing Energy
Technology, Eastbourne, Sussex, England, Oct 31-Nov 2, 1977 )
Institute of Fuel, Journal, vol 51, June 1978, p 82-90 31 refs
Flue-gas desulfurization plants installed 1n Japan total approxi-
mately 1000 units having a capacity of 93 x 10 to the 6th normal cu
m/h as of late 1976 The 30 large-capacity plants installed in the
electric power industry process flue gases of about 22 x 10 to the 6th
normal’ cu m/h {equivalent to 7188 MW of power generation) To
reduce emissions of nitrogen oxides, combustion modification
systems have been installed n most of the bailers in the electric
power industry Many organizations have been developing various
flue gas denstrification processes to reduce emissions of nitrogen
oxides further The catalytic reduction process has reached the
commercial stage for processing ‘clean gas’, but for ‘dirty gas’,
technical problems remain Wet processes for flue gas denitrification
have’the' advantage of removing both nitrogen oxides and sulfur
oxides, simultaneously Therefore, various processes have been
developed at pilot plants but several technical problems have not yet
been solved these are described (Author)

FIRTLANES-13 IR
A78-43749 Photosynthesis in vitro M D Arcner (Cam-
bndge University, Cambridge, England) fInstitute of Fuel, Confer-
ence on Advancing Energy Technology, Eastbourne, Sussex,
England, Oct 31-Nov 2,.1977 ) Institute of Fuel, Journal, vol 51,
June 1978, p 100-108 47 refs

Various methods of direct conversion of solar energy to
electrical or chemical energy are reviewed The principles that
underlie photovoltaic cells, and the mechanism of photosynthesis in
vivo are.discussed, and loss factors which describe the operational
efficiency 'of these two direct converters are defined Newer, less
highly developed photoelectrochemical and photochemical methods
of solar energy conversion are described and therr efficiencies are
discussed In terms of the same loss factors (Author)

A78-43750 The future of geothermal energy H C H
Armstead (/nstitute of Fuel, Conference on Advancing Energy
Techndlogy, Eastbourne, Sussex, England, Oct 31-Nov 2, 1977)
Institute of Fuel, Journal, vol 51, June 1978, p 109-118 9 refs

A review of present and potential geothermal energy sources 1s
presented noting hyperthermal and semithermal fields and large
masses of hot rocks Methods for rock fracturing, drilling, and
deep fracture dilation are outlined Estimates are made of the order
of magnitude of extractable heat and s qualitative value It 1s
observed that geothermal heat causes the least pollution of all energy
sources and that 1t 1s a relatwvely economical procedure SCS
A78-43752 # Critena for choosing a regression model for
the analysis and prediction of fuel-supply processes with a seasonal
component {Obosnovanie vyhora regressionnot modelt dha analiza 1
prognozirovaniia protsessov tophvosnabzhenua s sezonnos sostavlaiu-
shcher) V | Zorkal'tsev Akademua Nauk SSSR, Izvestua, Energeti-
ka1 Transport, May June 1978, p 135-143 7 refs In Russian

Two methods of time series analysis - the sliding mean formula
and the regression equation - are compared with respect to their
ability to predict trends and seasonal fluctuations on the basis of two
critenia  {1) deterrmination of a priort requirements placed on the
method of computing components, and {2} determination of the
maximum power of the polynomial with respect to the tume which
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represents the, trend The regression model does better according to
both criteria As an example, the regression model is used to predict
seasonal volumes of coal consumption BJ

A78-43771 On photo fuel J O Bockris and L Handley
(Fhnders University, Adelaide, South Australia, Australia) Energy
Conversion, vol 18, no 1, 1978, p 18 24 refs

The process of direct solar conversion of water into hydrogen
and oxygen gas 1s chscussed The most important research goal i1s the
attainment of a stable photoanode with a small energy gap (0 75-15
eV) Recent advances in cladding, stable photocathodes, and a stable
working photodriven cell are characterized Examined topics related
to the optimization of photoelectrolysis include thermodynamic
requirements, band bending, the reduction potential value, surface
states, and doping of semiconductors Photocorrosion and 1ts
possible prevention 1s considered Present hydrogen generation
efficiencies are only 0 1% with at least 5 10% needed for commercial
utihity ML

A78-43772 Economic analysis of heat transmission from
low temperature geothermal ,sources H E Kler (Connecticut,
University, Storrs, Conn} Energy Conlersion, vol 18, no 1, 1978,
p 17-23 9 refs Contract No E(10-1) 1628

The costs of transmitting low-temperature geothermal water
(150-300 F) were evaluated as a function of wellhead temperature,
distance betweerll‘ the geothermal field and the energy usage site, and
total energy demand of the system It was found that transmission
was not practical beyond 2-3 miles and that economies of scale are
very important Energy demand should be above 50,000,000 Btu/hr
For drying operations located within a three mile radius of a 270 F
geothermal source, energy costs are within the $1 50-$3 00 per
1,000,000 Btu range and could become competitive (Author)

A78-43773 On the relation between insolation and cli-
matological vanables V - Estimation of availabihty of solar energy
D Rapp (Texas, University, Richardson, Tex ) and A A J Hoffman
(Texas Christian University, Fort Worth, Tex ) Energy Conversion,
vol 18,no 11,1978, p 31-37

A new procedure (s developed for estimating avaitability of solar
energy 1n localtties where adequate data are not available The hourly
variations in solar intensity with, day of the year during clear weather
{essentially no clouds and unhimited visibility) are shown to follow
regular repeatable patterns These patterns have been determined for
four southwestern locations From these data, 1t 15 posstble to
estimate the maximum possible available solar energy for perfectly
clear weather The effect of clouds and reduction in visibility 1s to
reduce the solar intensity below the value appropriate to any hour of
any day in clear weather A study of the dependence of reduction in
solar intensity on cloud cover and visibility 1s now being conducted
for several southwestern locations A model for the dependence of
direct normal solar ntensity on total insolation 1s also being
developed . {Author)

A78-43774 On the relation between global insolation on
horizontal and tidted surfaces D Rapp and D Oxley (Texas,
University, Richardson, Tex ) Energy Conversion, vol 18, no 1,
1978, p 39-43 6 refs
Global insolation has been measured at many Sites on 2
horizontal surface, but 1s needed on a tilted surface A study has
been made of patterns of global insolation for 12 months at Fort
Hood, Texas, where measurements are made on both horizontal and
tilted surfaces The results indicate that, during clear weather, use of
a geometrical formula for converting horizontal to tilted insolation
for direct rays result in values 3 3% high For the twelve month
period March, 1976-February, 1977, including all weather, but only
hours where the insolation on the tited surface is greater than 22
Langleys/hr, the geometrical formula 1s 4 6% gh it 1s concluded
that the geometrical formula can be used with smali corrections
(Author}




A78-43775 Two-phase flow n geopressured geothermal
wells S K Gargand J W Pritchett {Systems, Science and Software,
La Jotla, Calif } Energy Conversron, vol 18, no 1, 1978, p 45-51

13 refs Contract No EY 76-C-5040-1S
The production charactenstics of two-phase (free methane and
hguid water with dissolved methane) geopressured geothermal wells
are analyzed The flud flow in the aquifer 1s treated as single-phase
(hquid water with dissolved methane} unsteady radial Darcian flow,
two-phase flow 1s assumed to occur only in the cased part of the
production hole The mathematical model aliows for different gas
and hguid velocities 1n the two-phase regime Sample calculations
ilustrate the effects on production of aquifer permeabwity and
compressibidity, the depth of the geopressured aquifer, the reservoir
temperature, and the dissolved methane content of the aquifer fluids
(Author)

A78-43795 Long-term energy program related to regener-
ative sources {Langzent-Energieprogramm aus regenerativen Quellen)
H Seitz Sonnenenergse, vol 3, May June 1978, p 7,8, 11,12 14
refs In German

It 1s pointed out that with respect to historical dimensions the
epochs of fossile and nuclear energy generation are very brief time
periods In order to satisfy energy requirements on a long term basis,
it 15 necessary to utihze existing natural energy streams The huge
potential of solar energy 1s 1n this connection considered The
question whether solar energy can satisfy human energy require-
ments leads to another question regarding the quantity of energy
needed for the current standard of hife An investigation 1s conducted
regarding the approaches which can be used to reduce energy losses
as much as possible, taking into account conditions refated to the use
of low temperature heat, process heat and electric power, and fuels
The generation of low-temperature heat with the aid of solar energy
1s considered along with the various approaches avalable for the
generation of electric power It 1s proposed to combine wind-energy
installations with solar cells at a ratio 4 1 for the generated energy
The yearly distribution of the supplied energy would n this case
optimally approach the distribution of yearly energy demands and
energy storage requirements would be low Attention is also given to
energy related to refuse and biological sources and the production of
hydrogen GR

A78-43796 Low-temperature heating systems and solar
energy (Niedertemperaturheizungen und Sonnenenergie) A
Urbanek Sonnenenergie, vol 3, May-June 1978, p 16-18, 21 7 refs
In German

It has been generally recognized that an economical supply of
heat for buiidings 1s only possible with the aid of low-temperature
systems. An nvestigation s, therefore, conducted regarding the
central significance of low-temperature heating for future residential
heating apphcations It 1s pointed out that for the utihzation of solar
energy, directly via solar collectors or indirectly via heat pumps, a
warm-water fow-temperature heating system 15 a necessity for an
ontimal economical operation The low-temperature system (+50/25
C) operates with lower heat losses than the customary central heating
system {+90/70 C)} and even the medum-tempetature system
{+70/50 C) Attention I1s given to a reduction of heat losses related to
a utilization of low operational temperatures, advantages of floor
heating, economical operational temperatures for collectors, a
limiting temperature for heat pumps, and aspects of solar heating
technology GR

A78-43825 Unit helium requirements for superconductive
energy applications in the USA M A Hilal (Wisconsin, University,
Madison, Wis}, G E Mcintosh (CTI, Denver, Colo}, E L Stone,
and S W Van Sciver Cryogenics, vol 18, July 1978, p 415422 36
refs US Bureau of Mines Contract No P0480374

The paper provides estimates of the helwm inventory and
annual makeup needed for commercial size units of several high
technology energy systems under study and development The study
considers superconductive magneuc energy storage, magnetically
confined fusion reactors, superconducting power transmission lines,
magnetohydrodynamic units, superconducting motors and genera-

47%

A78-43008

tors, and particle accelerators Estimates are based on published
system studies and private information provided by various experts.
Simple scaling laws are developed and used to calculate héhum
inventory where appropriate Helium loss rates are discussed and
used in estimates of annual helium makeup ML.

A78-43881 A baseline of logistic and power requirements
for fullscale manufacturing of metallic materials in earth orbst H
Bloom {General Electric Co , Space Dwv, Valley Forge, Pa) In The
industriahization of space, Proceedings of the Twenty-third Annual
Meeting, San Francisco, Calif, October 1820, 1977

San Diego, Calif, American Astronautical Society,
Univelt, inc , 1978 22 p 11 refs (AAS 77 237)

A number of preliminary surveys have been carried out to
identify potential space processed materials that might be of suffi-
cient worth tn earth-based applications to warrant thewr fullscale
production in space From these surveys, this paper extracts those
quantities ‘of matenals to be transported and stored, physical
parameters of production equipment and facilities, on-orbit operat-
Ing needs, crew needs, and power requirements that are upper hmits
of space processing requirements These data are then developed into
a representative baseline of the logistics and power requirements of a
future mature space manufacturing program BJ

A78-43922 Planar solar energy convertor and concentrator
based on uranyl-doped glass R Reisfeld and S Neuman (Jerusalem,
Hebrew University, Jerusalem, [srael} Nature, vol 274, July 13,
1978, p 144, 145 7 refs

The paper describes the use of a fluorescent plane uranyl-doped
glass to convert and concentrate the UV and blue part of the solar
spectrum The device 1s able to dissipate the heat energy coming
directly from the sun over the large area of the glass so that only the
energy In the wvisible part of the spectrum will reach the solar cell
The excess between the absorbed energy and the band-gap energy
which s evolved as heat in the solar cell can be dimimished by
decreasing the difference in wavelength between the useful and
excess energy When a rectanguiar siab of uranyl-doped glass is
couplea to a silicon cell and excited by a high pressure mercury
source, a considerable increase of current and voltage 1s obtained
The fumimescence of uranyl does not fall in the spectral range of
maximum sensitivity of silicon cells, energy transfer from the urany!
ton to an (on emitting closer to the maximum spectral sensitivity of
silicon 1s recommended ML

A78-43926 Solar-cell design based on a distributed diode
analysis J L Boone and T P Van Doren (Missouri-Rolia,
University, Rolla, Mo ) /EEE Transactions on Electron Devices, vol
ED-25, July 1978, p 767-771 Srefs

The front surface of a p-n junction solar cell has resistive losses
associated with the diffused layer, the metal-semiconductor contact,
and the grid structure These losses are analyzed by considering the
spatially distributed nature of the p-n junction and the gnd
conductors This distributed diode analysis 1s especially usefui for
solar cells operated under concentrated sunhght conditions The
results show the dependence of the V-l characteristics and the
maximum power output per unit cell on the ratio of the diffused
layer resistance to the junction dynamic resistance This ratio can
assist the designer n establishing proper grid structure geometries
and should typically be less than 0 1)f the power output per unit cell
1s to be within 3% of that for the lossiess case Experimental
measurements are reported which confirm the theoretical calcula-
tions An analysis of the gnid conductor losses associated with
multiple-connected unit cells shows the disastrous effect that the grid
header resistance can have on the perfornance of a solar cell A
tapered header conductor to decrease the metal coverage may
actually worsen cell performance (Author}



A78-43958

A78-43958 Railroad etectrification and energy conserva-
tion. W D Middleton (US Marnine Corps Air Station, Iwakum,
Japan) Traffic Quarterly, vol 32, July 1978, p 383-397 10 refs
The history, use, and prospects of ratlroad electrification in the
U S are discussed with reference to the costs and oil consumption
assoctated with the use of diesel engines Capital investment
requirements are considered the mamn obstacle to electrification
Factors improving feasibility of electrification are examined, poten-
tials for operating economies, impact of otl price increases, impact of
national energy policy, and energy savings In freight movement are
considered A table which hsts existing raiiroad electrifications 1s
presented The outlook for government assistance on electrification
1s examined with attention to the provisions of the 1976 4-R Act
ML

A78-43968 Solar cooling and heating" Architectural, engi-
neering, and legal aspects, Proceedings of the Forum, Miami Beach,
Fla, December 13-15, 1976 Volumes 1, 2, & 3. Forum supported
by the Energy Research and Developgvent Administration and
University of Miami Edited by T N Veairogiu {Miami, University,
Coral Gables, Fla) Washington, D C, Hemisphere Publishing Corp ,
1978 Vol 1, 328 p., vol 2, 382 p, vol 3, 398 p Price of three
volumes, $120

Architectural considerations and solar buildings are discussed
along with flat plate collectors, concentrating tracking collectors,
concentrating passive collectors, aspects of energy storage, cooling
systems, heating systems, cooling and heating systems, questions of
system simulation and control, and economic and legal aspects
Attention is given to the suntrap insolator/insulator, solar aesthetics
and incentives, the solar energy research facility at the University of
Texas at Arlington, an integrated wind/solar dwelling project, solar
energy for the Hotel/Motel industry, an investigation into solar
heating ‘with some methods for convection suppression, the com-
parativé performance of several flat plate designs, the characteristics
of a subatmospheric distributed flow flat plate collector, the
performance of fow cost solar panels, a laboratory solar pond,
heliostat structural stability as a function of solar heating and
ambient temperature changes, the optimization of heat exchangers
for.solar concentrators, long duration earth storage of solar energy,
the geothermal storage of solar energy for electric power generatton,
and a field study of a solar energy assisted heat pump heating system.

. GR

A78-43969 Invesugation nto solar heating with some
methods for convection suppression A A M Sayigh (Riyadh,
University, Riyadh, Saud: Arabia) In Solar cooling and heating
Architectural, engmeenng, and legal aspects, Proceedings of the
Forum, Miarm Beach, Fla, December 13-15, 1976 Volume 1.
Washington, D C, Hemisphere Publishing Corp ,

1978, p 85-98 16 refs
This paper deals with convection suppression in flat plate
collectors Seven 50 x 50 cm flat plate collectors made of 0 5 mm
copper plate with copper pipes 10 cm apart carrying water and 4 mm
glass covers were tested in Riyadh, Saudi Arabia Three of the
collectors were filled with a honeycomb structure made of cylin-
drical, rectangular and square copper honeycomb Three of the
remaining four were filied with different diameter of glass pyrex
cylindrical honeycomb structures The seventh collector was left as 1t
was {Author)

A78-43970 Comparative performance of several flat plate
designs. M W Rupp (Olin Brass, East Alton, tl} In Solar cooling
and heating Architectural, engineering, and legal aspects, Pro-
ceedings of the Forum, Miami Beach, Fia, December 13-15, 1976
Volume 1 Washington, D C, Hemisphere Pub-
lishing Corp , 1978, p 99-112 8 refs

Tests were run to experimentally determine the collector
efficiency factor for several flat plate absorber designs The tests
were performed outdoors using methods proposed by the National
Bureau of Standards The resuits indicate good correlation between
experimental and theoretical values The resuits also indicate that
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commercially avaiiable absorber plates can achieve effncnency—factors
in the range of 98to 99 {Author)

A78-43971 Thermal, fluid fliow and mechanical charac-
teristics of a subatmospheric distributed flow flat plate collector. D
L Spencer, C A Foster, J W.J Robinson, and R L Suiter (lowa,
Unwversity, lowa City, lowa) In Solar cooling and heating
Architectural, engineering, and legal aspects, Proceedings of the
Forum, Miami Beach, Fla, December 13-15, 1976 Volume 1

Washington, D C, Hemusphere Publishing Corp ,
1978, p 113-135 5 refs Research supported by the lowa Energy
Policy Council .

A78-43972 A design criterion on flat solar collectors based
on thermal efficiency measurements S  Lin (Concordia Unwersity,
Montreal, Canada) In Solar cooling and heating Architectural,
engineering, and legal aspects, Proceedings of the Forum, Mianmi
Beach, Fla, December 13-15, 1976 Volume 1
Washington, D.C, Hemisphere Publishing Corp, 1978, p 151-158
National Research Council of Canada Grant No A-7929

An experimental nvestigation of the effect of the geometric
configuration of flat solar collectors on thermal efficiency has been
conducted Three different solar collectors having the same surface
area of 086 x 1 18 sqg m have been designed, manufactured and
tested Experimental results provide a general guideline for the design
of flat solar collectors {Author)

A78-43973 Analytical mode! of flat plate solar collectors.
R K McMordie (Martin Marietta Aerospace, Denver, Colo} In
Solar cooling and heating Architectural, engineering, and legal
aspects, Proceedings of the Forum, WVham Beach, £la, December
13-15, 1976 Volume 1 Washington, DC,
Hemisphere Publishing Corp, 1978, p 195-224 Contract No
E(40-1}-4941 °

The described model accounts for solar and IR radiation,
conduction and convection losses to the ambient air, forced
convection between the collector working fluild and the absorber
plate, and conduction along the absorber plate between the fluid
channels The model i1s based on an employment of the Martin
Marietta interactive Thermal Analysis System (MITAS) Attention is
given to the solar collector thermal network, the transmissivities of
the glass plates, the solar collector computer program nput listing,
the correlation of analytical and experimental data, analytical
predictions regarding two aspects of collector design, collector
performance as a function of solar absorptivity, and collector
performance for two transparent covers GR

A78-43974 Optimal combinations of flat plate collector
configurations P C Lobo, P | F Almeida, and E G O Nobrega
{Paraiba, Universidade Federal, Jodo Pessoa, Brazil) In Solar cooling
and heating Architectural, engineering, and legal aspects, Proceed-
ings of the Forum, Miami Beach, Fla, December 13-15, 1976
Volume 1 Washington, D C, Hemisphere Pub-
hshing Corp, 1978, p 225-251 Research sponsored by the
Financiadora de Estudos e Projetos
Flat plate collector configurations are compared on the basis of
efficiency and economy for thermal and power plant applications.
The performance 1s evaluated through numencal solution on a digital
computer of the set of equations constituting a mathematical model
of each collector configuration The performance envelopes that
describe optimal collector combinations are expressed in terms of
both efficiency and economy Three different absorber materials are
considered, each with 1, Z or 3 glass covers Two glass prices are used
for calculations of collector economy Results demonstrate that the
optimum coilector design 1s a function of solar radiation flux, water
outiet temperature desired, ar temperature, absorber matenat and
cost It 1s therefore very much a function of local conditions
{Author)

A78-43975 The FMSC collector subsystem for the Sandia
Solar Total Energy Facility G H Eggers and J L Russell {General
Atomic Co, San Diego, Cahf) In Solar cooling and heating



Architectural, engineering, and legal aspects, Proceedings of the
Forum, Msami Beach, Fla, December 13-15, 1976 Volume 1
Wastungton, D C, Hemisphere Publishing Corp,

1978, p 255-271
The “Fixed Mirror Solar Concentrator (FMSC) concept can
possibly provide an alternative to the use of high-cost steerable solar
concentrators The concept s related to the discovery that there 1s a
particular trough-hke shape which will reflect light to a sharp line
focus regardless of the direction of the incident sunhght. The
construction of the required large fixed structure would be less
expenstve than a comparable large moveable structure With the
mirror in a fixed position, it I1s necessary to move the receiver to
track the focal line as it moves In response to the sun’s dally and
seasonal movements Development work conducted for an implemen-
tatton of FMSC concept s discussed. A metal frame-mounted
working mode! 1s now delivering heated o1l A picture is presented of
a cast concrete mirror with a 3 05-m aperture, recently cast to
demonstrate this novel and potentially very inexpensive construction
method GR

A78-43976 Heliostat structural stability as a function of
solar heating and ambient temperature changes F M Cutting
(Honeywell, Inc, St Petersburg, Fla) In Solar cooling and heating
Architectural, engineering, and legal aspects, Proceedings of the
Forum, Miam: Beach, Fla, December 13-15, 1976 Volume 1
Washington, D C, Hemisphere Publishing Corp ,

1978, p 287-313 6 refs
There are indications that thermal expansion or distortions in
heliostat elements may create poinung errors of the order of
accuracy required for efficient heliostat operation A numerical
evaluation 1s, therefore, conducted regarding the effectiveness of
various approaches intended to minimize such thermal expansion and
distortion, taking into account the painting of machine elements
with a white cellulose lacquer, the use of insulation, and the
employment of solar shielding {t1s found that a solar shield for each
machine element offers the most effective solution to unsymmetrical
heating However, the cost of the louvered sheet metal panels,
support framework, and brackets, may represent a significant cost
impact GR.

A78-43977 * A vacuum tube vee-trough collector for solar
heating and air condrtioming applications. M K Selcuk {California
Institute of Technology, Jet Propulsion Laboratory, Pasadena,
Calf) in Solar cooling and heating Architectural, engineering, and
legal aspects, Proceedings of the Forum, Miami Beach, Fla,
December 13-15, 1976 Volume 2 Washington,
D C, Hemisphere Publishing Corp, 1978, p 317-339 5 refs
Contracts No E{49-26)-1024, No. NAS7-100

An analysis 1s conducted of the performance of a vee-trough
vacuum tube collector proposed for use 10 solar heating and cooling
applications The vee-trough reflector 1s a trianguiar sectioned, flat
surfaced reflector, whose axis 1s laid in the East West direction A
vacuum tube recewver placed at the bottom of the vee-trough collects
solar heat most efficiently since convection is completely elminated
Radiation losses are reduced by use of selective coatings on the
absorber Owing to its high temperature capabihities (300-400 F), the
proposed scheme could also be used for power generation applica
tions in combination with an organic Rankine conversion system it
15 especially recommended for unattended pumping stations since the
reflectors only require reversal once every six months GR

A78-43978 A solar collectar based on an array of linear
‘clipped-V’ channels F A Bynum, R L Donnelly, and K C
Bordolor {Louisville, Unwversity, Louisville, Ky ) In Solar cooling
and heating Architectural, engineering, and legal aspects, Proceed
ings of the Forum, Miami Beach, Fla, December 13-15, 1976
Volume 2 Washington, D C, Hemisphere Pub-
hshing Corp , 1978, p 341-349

An absorbing type air heating sotar collector of clipped-V
geometry is studied in terms of the effect of the variation of two
geometric variables namely, the ratio between the width at the
bottom of the channe! and the width at the top of the channel and
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the angle between the two side panels The results indicate that there
is a trade-off between the heat loss coefficient and the collector
efficiency tactor when these are considered as functions of the two
above mentioned geometric variables The studies were done assum-
ing as fixed another set of variables such as those which determine
the toploss coefficient and the radiative heat loss coefficient Other
variables which were held fixed were the width of the channel and
the ratio between the flow length and five times the spacing between
the glass covers and the bottom of the channel Further studies need
to be done in order to ascertain whether different assumptions made
in modeling relations between the variables would praduce signifi-
cantly different results (Author)

A78-43979 Design and operational evaluation of a non-
tracking solar concentrator. J Villanueva and H V Truong (Florida
Atlantic University, Boca Raton, Fla} In Solar cooling and heating
Architectural, engineering, and legal aspects, Proceedings of the
Forum, Miams Beach, Fla, December 13-15, 1976 Volume 2
Washington, D C, Hemisphere Publishing Corp ,

1978, p 351-365 9refs
This paper 1s concerned with the design, construction and
operational evaluation of a truncated nontracking concentrating solar
collector of the type proposed by Winston (1975) The collector
design was optimized for operation in the range of temperatures
required to fire an absorption air-conditioning system with reason-
able efficiency The equilibnum temperature of the collector was
measured with the solar radiation beam at angles of 0,5, 10, and 15
deg with the optical axis of the collector and a solar intensity of 270
BTU/sq ft-hr The measured equilibrium temperatures were 248 F at
10 deg of incidence and 230 F at 15 deg of incidence The tests
performed on the collector were in a temperature range of T(out)
from 110 F to 194 F which can be considered moderate However,
the equilibrium temperatures measbred (around 250 F at a solar
intensity of 270 BTWU/sq ft-hr) indicate that higher outlet tempera-
tures are possible with better insulation around the storage tank and
over the circulation system (Author)

A78-43980 A moderately concentrating solar collector H
S Robertson (Miami, Unwersity, Coral Gables, Fla) In Solar
cooling and heating Architectural, engineering, and legal aspects,
Proceedings of the Forum, Miami Beach, Fla, December 13-15,
1976 Volume 2 Washington, D C, Hemisphere
Publishing Corp , 1978, p 377-381

The collector described and analyzed in this paper has the
properties that 1t collects radiation from the whole sky while
concentrating the beam radiation by a factor of 13-16 Its
performance, at worst, equals that of a comparable flat-plate
collector, and when the sun is shining 1t provides significantly higher
output temperatures and efficiencies In a typical example, if the
comparable flat-plate collector produces flud at 180 F and 40%
efficiency, the collector described will give 204 F at 50% effictency
and the same flow rate or 210 F at reduced flow rate and 40%
efficiency The gains in output temperature occur in a range of
considerable importance to the performance of solar absorption ar
conditioners, and appreciable improvement should result from the
use of this collector {Author)

A78-43981 Optimization of heat exchangers for solar
concentrators P R Damshala and J R -Wilhams (Georgia Institute
of Technology, Atlanta, Ga) In Sofar cooling and heating
Architectural, engineering, and legal aspects, Proceedings of the
Forum, Miami Beach, Fla, December 13-15, 1976 Volume 2
Washington, D C , Hemisphere Publishing Corp ,

1978, p 383-407 9 refs ERDA-supported research
A parametric study i1s done on heat exchangers to be used for
cylindrical fixed mirror concentrators The operational parameters,
such as inlet fluid temperature, sofar insolation, fluid flow rate,
ambient temperature and wind velocities, are varied The geometrical
parameters, the absorber plate width and the diameter of the
embedded copper tubes are also varied The results of vanation of
these parameters and their effect on thermal efficiency of the heat
exchanger are presented in graphical form A mathematical expres-



A78-43982

sion for predicting the thermal efficiency or exit fluid temperature 1s
developed for a given solar data and inlet fluid temperature The
Rankine fluid (Toluene or Benzene) vaporized by the collector fluid
(Therminol 66) 1n a heat exchanger is passed through a Rankine
turbine to produce shaft power The collector mean fluid tempera-
ture i1s optimized to produce the maximum power for a given solar
mnsolation and ambient conditions The overall efficiency of the solar
system vs the mean collector fluid temperature are presented in
graphical form for series and parallel connections of solar collectors

{Author)

A78-43982 Geothermal storage of solar energy for electric
power generation R E Collins (Houston, Unwversity, Houston, Tex )
and K E Dawis (Subsurface, Inc, Bellare, Tex ) in Solar cooling
and heating Architectural, engineering, and legal aspects, Proceed-
ngs of the Forum, Miam Beach, Fla, December 13-15, 1976
Volume 2 Washington, D C, Hemisphere Pub-
Iishing Corp , 1978, p 411-424 14 refs

An investigation s conducted of a system for storing solar
energy i the form of heat in permeable subsurface rock formations
The system envisioned consists of a well bore penetrating a deep
lying porous permeable aquifer of considerable thickness High
pressure hot water or superheated steam would, when injected into
the aquifer, displace the resident brine away from the well bore
After an initial pertod of 12 days for the establishment of the
required conditions, about one third to two thuds of each day's
production of solar energy would be injected during daylight hours
for retrieval at night Attention s given to a theoretical analysis of
the thermal losses, the well system, aspects of well design, site
selection, environmental considerations, and economics On the basis
of the investigation 1t is concluded that the considered method of
solar energy storage might have the potential for providing a solar
energy system for baseline electric power generation GR

A78-43983 Some experimental data for thermal pile ener-
gy storage A A M Sayigh and M R Shaalan (Riyadh, University,
Riyadh, Saudi Arabia) In Solar cooling and heating Archutectural,
engineering, and legal aspects, Proceedings of the Forum, Mami
Beach, Fla, December 13-15, 1976 Volume 2
Washington, D C, Hemisphere Publishing Corp , 1978, p 425 444
3 refs

A description s presented of a theoretical analysts and an
experimental investigation regarding the possibility to use rocks for
thermal storage applications in connection with the utilization of
solar energy The theoretical analysis reported 1s concerned with the
mathematical relations governing the flow of air through packed
beds In the expenimental investigation a number of matenals were
tested separately concerning their suitabihity for storing a given
amount of heat Twenty-four thermocouples were used to record the
temperatyres at vartous locations in the employed container It was
found that the best therma! storage material avalable in Saudi Aranta
is himestone Other materials studied include sandstone, petrified
wood, concrete, water bottles, bricks, glass balls, and steel balls

GR

A78-43984 Long duration earth storage of solar energy S
W Yuan, A M Bloom, and M Nazli (George Washington University,
Washington, DC) In Solar cooling and heating Architectural,
engineering, and legal aspects, Proceedings of the Forum, Miami
Beach, Fla , December 13-15, 1976 Volume 2
Washington, D C, Hemisphere Publishing Corp , 1978, p 445 457 5
refs

This investigation analyzes the heat transfer characteristics of
fong-duration storage of solar energy in an earth reservoir The heat
input to the earth storage i1s provided for by the operation of solar
collectors A water pipe heat exchanger 1s used to (1) distribute the
solar collected heat throughout the earth storage and (2} extract heat
from the earth storage for space heating The solar collection process
1s performed each day and 1s shut off during thejnight Solar energy
15 collected 1n this manner throughout the entire‘year and stored in
the earth reservoir For space heating applications house load data 1s
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apphied to the earth storage during the winter months It s
demonstrated that year round solar collection and approximately
400,000 cu ft of earth storage are adequate to provide space heating
for twelve average size houses n most areas of the Uruted States
{Author)

A78-43985 On the prediction of melting rate 1n a solar
energy storage subsystem utilizing latent heat M N Ozisik and K J
Mody (North Carolina State Unwersity, Raleigh, NC} In Solar
cooling and heating Architectural, engineering, and legal aspects,
Proceedings of the Forum, Miami Beach, Fla, December 13-15,
1976 Volume 2 Washington, D C , Hemusphere
Pubhishing Corp , 1978, p 471-479

A method of analysis s presented for the determination of the
rate of melting in a solar energy storage subsystem tn which a phase
change material in the form of a slab 1s heated with channel flow
over its bounding surfaces The results of the analysis are presented
in dimensionless form for the thickness of the melt layer and the
temperature of the flurd along the channel asa function of time and
position over a range of parameters of practical interest {Author)

A78-43987 Field study of a solar energy assisted heat
pump heating system S F Gidman, E R McLaughlin (Pennsylvania
State Unwversity, Unwversity Park, Pa), and M W Widin (New
Mexico, University, Albuquerque, N Mex ) in Solar cooling and
heating Architectural, engineering, and legat aspects, Proceedings of
the Forum, Miami Beach, Fla, December 13 15, 1976 Volume 2
Washington, D C, Hemisphere Publishing Corp ,
1978, p 577 614 NSF ERDA supported research
A description 1s presented of a portion of a project involving a
field evaluation of an existing solar energy assisted heat pump in a
commercial office bullding The Solar Building has a solar-heated
floor area of 5000 sq ft, thar 1s separated from a conventionally
heated and cooled portion by means of fixed partitions and doors
equipped with door closers The performance of the solar collector
used s comparable to currently available hguid types It 15 found
that the relative amounts of direct heating and heat pump heating
have considerable influence on the seasonal performance factor
These amounts are dependent on many variables, such as the .
building, 1ts use, and the local climate The completion of a
computer model will permit studying the influences of these
variables as well as predict the energy consumption over the entire
winter period GR

A78-43988 Second-law assessment of solar heating and
cooling systems J E Lay (Michigan State Unmversity, East Lansing,
Mich )} In Solar cooling and heating Architectural, engineering, and
legal aspects, Proceedings of the Forum, Miami Beach, Fia,
December 13-15, 1976 Volume 3 Washington,
D C, Hemusphere Publishing Corp , 1978, p 701 722 15 refs

Service hot water and residential heating and cooling are the
first ssgmificant applications of solar energy in the latter part of the
twentieth century The technology 1s well developed, the systems are
known to be viable, and the costs of solar heating are competitive
with conventtonal fuels in many parts of the country This paper
presents a thermodynamic analysis of present solar systems and
proposes a second-law efficiency rating in lieu of the standard
first law efficiency rating for the evaiuation of the performance of
energy conversion devices The second law efficiency 1s defined as
the ratio of the least available work to perform an energy transfer to
the actual available work to perform the transfer All the second law
efficiencies presented are extremely low, proving that present
systems are fat from deal (t 15, however, within reach of present
technology to achieve higher second law efficiencies {Author)

A78-43989 * Alternate working fluids for solar air condi-
tioning applications R D Evans and J K Beck (Florida Tech
nological University, Orlando, Fla) In Solar cooling and heating
Architectural, engmeering, and legal aspects, Proceedings of the
Forum, Miami Beach, Fla, December 1315, 1976 Volume 3



Washington, D C, Hemisphere Publishing Corp ,

1978, p 737-746 9 refs Contract No NAS8-30756
An experimental investigation of sixteen dhiferent refrigerant-
absorbent fluid pairs has been carried out in order to determine therr
suitability as the working fluid in a solar-powered absorption cycle
.arr conditioner The cnteria used 1n the initidl selection of a
refrigerant-absorbent pawr *included high affinity (large negative
deviation from Raoult’s {aw}, high solubility, low specific heat, low
wviscosity, stabihity, corrosive properties, safety, and cost For
practical solar considerations of a fluid pair, refrigerants were
selected with low boiing points whereas absorbent fluids were
selected with a boiling point considerably above that of the
refrigerant  Additional restrictions are determined by the operating
temperatures of the absorber and the generator, these temperatures
were specified as 100 F {39 C) and 170 F {77 C) Data are presented
for a few selected pressures at the specified absorber and generator
temperatures (Author)

A78-43990 Solar energy powered domestic air conditioner
for sofar day operation A F Romero and G Best (Unwersidad
Nacional Autonoma de Mexico, Mexico City, Mexico) In Solar
cooling and heating Architectural, engineering, and legal aspects,
Proceedings of the Forum, Miami Beach, Fla, December 13-15,
1976 Volume 3 Washington, D C, Hemisphere
Publishing Corp , 1978, p 771-778

A solar air conditioning unit has been designed based on an
NH3-H20-H2 cycle which requires no moving part except the air fan
at the evaporator The system was a two ton evaporator and the
design operating conditions are those of the city of Mexicali, Baja
Califorma Norte, Mexico, where temperatures of more than 308 K
are not uncommon, but where an average of 272 sunny days per year
and a mean annual daily radiation of 500 cal/sq cm per day permit a
theoretical coefficient of performance (COP) of 0609, even at
generating temperatures as low as 3563 K {Author)

A78-43991 Stirling cycle sofar cooling system R |
Pedroso (American Industrial Systems, Inc, Miami, Fla} In Solar
cooling and heating Architectural, engineering, and legal aspects,
Proceedings of the Forum, Miami Beach, Fla, December 13-15,
1976 Volume 3 Washington, D C, Hemusphere
Publishing Corp , 1978, p 793-799 8 refs

The Stirling cycle engine 1s considered for application to solar
powered caoling systems Two approaches are possible First, the use
of a Stirling engine transmitting mechanical power to any-type of
cooling urit, and the integral design of a Stirling engine and cooling
system The first approach offers more flexibihty in the design of the
engine and allows for a broader selection of cooling systems The
integrai design would use a single drive mechamism for both the
engine and cooling units, thereby, reducing total mechanical friction
and possibly offering a better efficiency The integral design would
be self contained using the same working fluid 1n the cooling cycle as
In the engine {Author)

A78-43992 Dynamic simulation of a solar powered
Rankine cycle/vapor compression cycle /RC/VCC/ R W Allen, D
K Anand, and A N Egncan (Maryland, University, College Park,
Md} In Solar cooling and heating Architectural, engineering, and
legal aspects, Proceedings of the Forum, Miami Beach, Fla,
Decemper 1315, 1976 Volume 3 Washington,
D C, Hemisphere Publishing Corp, 1978, p 803-8t14 9 refs
Contract No E(40 1)-4976

A simple solar air conditiomng system incorporating a Rankine
cycle vapor compression cycle (RC/VCC) cooling subsystem 1s
simulated by means of eguations RC/VCC overall (heating-to-
cooling} cycle coefficient of performance (OCCOP} 1s reported as a
function of input temperatures for sample design point models and
for sample off-design models Off-dessign capacity performance of a
sample RC/VCC subsystem 1s reported Sample RC/VCC subsystems
with selected design and off-design OCCOP characteristics are
coupled to high and moderate performance collectors and the
hourly, dally, and weekly performance 1s determined in terms of the
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, absorption-cycle 1s examined by a computer program to account for

A78-4399¢

system (insolation to-cooling) coefficient of performancé (SCOP)
Selected parametric effects are described (Author)

A78-43993 Dynamic modelling of solar energy systems
using DYNSYS A | Johnson and H N Nwagha (Western Ontario, .
Unwersity, London, Canada} In Solar cooling and heating Archi
tectural, engineering, and legal aspects, Proceedings of the Forum,
Miam Beach, Fla, December 13-15, 1976 Volume 3
Washington, D C, Hemisphere Publishing Corp , 1978

p 815-830 14 refs

DYNSYS, an acronym for DYNamic SYstems Simulator, 1s a
modular problem-oriented executive program based on matrix
combination structure to allocate streams and equipment mforma-
tion A main executive program performs all the control operatuons
for the computer system such as printing and graphics, calls for input
data reading, calculations, and checking and writing output results
Various matrices are used 1o store information which describes the
simulation network, the equipment parameters and component
properties, and the state of the various streams at the predictor and
corrector steps In solar energy systems modeling, different modules ,
describe the collector, heat exchanger, storage tanks, valves, con-
trollers, absorption systems (comprising the generator, evaporator, _
condenser, absorber and cooling tower) The modeling so far |s
confined to home heating and cooling (Author} .

A78-43994 Study on parameter vanations for solal:
powered lithium bromde absorption cooling W F Bessler and'C N
Shen (Rensselaer Polytechnic Institute, Troy, NY) In Solar
cooling and heating Architectural, engineering, and legal aspects,
Proceedings of the Forum, Miami Beach, Fla, December 13-15,
1976 Volume 3 Washington, D C, Hemlspheré
Publishing Corp , 1978, p 847 864 6 refs
This paper investigates methods of improving the performance
from an economic and performancy standpoint of a solar sys\em by
varying the pertinent parameters Use of solar energy is considered to
provide a low temperature heat source to power an absorption cycle
refrigeration to be used in the cooling of burldings The variables that
are investigated are mass flow rate, temperature of condenser
absorber, evaporation to determine the effect on the coeffiaent of‘“
performance, to study the system sensitivity and to optimize system“'"
performance The concept of latent heat storage within “tHE

S

&

all important temperature and flow parameters so that sensitivity and
optimization studies can be made with respect to temperaturé' flows
and storage requirements (Author) «*

A78-43995 Simulation of a solar assisted and open cycle
cooling/system using air as the transport medium R L Gamb|e
{Ohio State Unwersity, Cincinnati, Ohio) In Solar cooling and’
heating Architectural, engineering, and legal aspects, Proceedings of
the Forum, Miami Beach, Fla, December 13-15, 1976 Volume 3
Washington, D C, Hemisphere Publishing Corp .

1978, p 865-893 10 refs

This paper presents the formulation of a model of a sofar-
assisted ar-transport conditioning system for a typical residential
home The model simulates five major equipment components and
two supportive units The operation of the system depends basncally
on the functioning of the transfer of heat between rotary a:r heat
exchangers Cooling effect 1s provided to circulating air by the
transfer of moisture from one wheel to another, as does the Munter's '
Environmental Unit (MEC) now being tested i prototype by the
Institute of Gas Technology Results of the mathematical formula-
tion of the model are analyzed using actual solar and weather data
The results 1dentify the operating ranges, constraints, and thermal
effictency of the system Operating curves are presented, and the |,
performance of this and other systems are compared The vahdity of
the model and the feasibihty of the cooling apparatus within various
operating and ambient temperature ranges are discussed (_Author’),
A78-43396 Comparison of simulated solar cooling systems ‘
in Saudr Arabia R L Jenks, A Kremheller (Petroleum and Minerals
University, Dhahran, Saudi Arabia), and R W Jones {South Dakota,



o At

A78-43997

University, Vermillion, S Dak) In Solar cooling and heating
Architectural, engineering, and legal aspects, Proceedings of the
Forum, Miam: Beach, Fla, December 13-15, 1976 Volume 3

Washington, D C, Hemisphere Publishing Corp ,
1978, p 907-920 15refs .

Solar-powered space cooling of buildings in the Gulif region of
Saudi Arabia 1s simulated by digital computer The cooling 1s
achl,eved by a hithwm bromide-water absorption air conditioner
powered by hot water supphed by flat-plate solar colliectors The
Gulf region has a cooling season which combines high temperature
and high relative humidity This extreme climate provides a rigorous
test of the feasibility of space cooling under severe conditions Two
different systems of energy storage are simulated one in which hot
water from the solar collectors 1s stored and used to drive the air
conditioner which directly cools the building, and the other in which
the air conditioner is operated as a water chiller, the cold water being
stored and used, as required, for cooling Present results indicate that
a combined system appears desirable, since 1t will provide nearly the
total cooling load of a building with a solar-col'ector area of about
one-third of the floor area of the building {Author)

A78-43997 Solar energy coupled networks J R Marks, P
D Lonski, K M Casey, and L A Madonna (Widener College,
Chester, Pa) In Solar cooling and heating Architectural, engineer-
ing, and legal aspects, Proceedings of the Forum, Miami Beach, Fla
December 13-15, 1976 Volume 3 Washington,
D C, Hemisphere Publishing Corp , 1978, p 939-954

The paper [;resents an analysis of the coupling networks
associated with solar energy absorbing systems The networks are
treated as phase spaces, and, in the investigated problem, two phase
spaces are coupled through the use of a transduction element which
15 the turbine Matrix-type mathematical models for the phase spaces
are constructed by assigning every piece of equipment a number and
calling that piece of equipment a network node The transport
equation 15 transposed and subtracted from the original expression to
generate a generalized Kirchoff matrix equation which shows all net
energy or matter flows from each node in general, two Kirchoffian
expressions, one for energy and the other for matter, are required

ML

A78-43998 The differential cost of a solar energy system
completing the assessment. R H Rand (Ballinger, Architects and
Engineers, Philadelphia, Pa} In Solar cooling and heating Architec-
tural, engineering, and legal aspects, Proceedings of the Forum,
Miami Beach, Fla, December 13-15, 1976 Volume 3
! Washington, D C, Hemisphere Publishing Corp , 1978,
p 10051015
It 1s suggested that cost analyses of solar heating and cooling
should take related implementation costs, land and space costs, and
time-generated costs Into account in addition to costs directly
attributable to solar energy equipment and resultant changes in
energy consumption Related implementation costs include the
design and construction of structurat support, weathertignt Integrity,
and environmental controt systems Site configuration and onenta-
tion may Increase land cost, reduce building size, or introduce
structural complexity, 1t is estimated that any of these can generate a
premium equal to 1% of land plus building cost Time-related costs
include taxes, interest on construction loans, escalation, and delayed
return on investment An example cost analysis involving support,
land, space, and time costs s presented ML

A78-43999 Considerations in the development of a high
performance per unit cost solar collector W H Sims (Chamberlain
Manufacturing Corp , Waterloo, lowa) In Solar cooling and heating
Architectural, engineering, and legal aspects, Proceedinas of the
Forum, Miami Beach, Fla, December 13-15, 1976 volume 3
Washington, D C, Hemisphere Publishing Corp ,

1978, p 1017-1031
The paper describes the development of a flat-plate solar
collectar which s capable of energy output levels commensurate
with the requirements of driving an absorption refrigeration < n
while operating at efficiency levels in the 35-40% range S « ©
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absorber surfaces of black chrome over nickel and black copper over
copper were tested The primary consideration during development
was to ensure the cost effectiveness of each component selected
Comparative analyses were performed for many combinations of
collector components, with major emphasis being placed on the
glazing material and the absorber plate coating, both selective and
nonselective Comparison of performance per unit cost figures for
combinations of vaniables are presented ML

A78-44047 Buried impact craters in the Williston Basin
and adjacent area H B Sawatzky In Impact and explosion
cratering Planetary and terrestrial implications, Proceedings of the
Symposium on Planetary Cratering Mechanics, Flagstaff, Anz,
September 13-17, 1976 New York, Pergamon
Press, Inc, 1977, p 461-480 17 refs

Five subsurface structures, either within or adjacent to the
Williston Basin, reveal some of the essential ear-marks of terrestrial
impact craters One (Viewfield, Saskatchewan) 1s a simple bowl-
shaped crater and the remainder are complex models, which, n
addition to the structurally elevated outer rim, also display a posttive
highly, disturbed central core Two of these features appear to be
Late Cretaceous, or younger, in age and three are dated as
Jurassic-Triassic The Red Wing Creek, North Dakota and Viewfield,
Saskatchewan geophysical anomalies {interpreted as buried impacts)
have ytelded commercial 01l production, the former from the central
area and the latter from the outer nm Some interesting hydrocarbon
occurrences are indicated at the other sites These too may be
potential commercial oil producers but they have been tnadequately
explored to date (Author)

A78-44097 Photooxidation of aromatic hydrocarbons by
Europium/IIl/ salts G Levin (New York, State University, Syracuse,
N Y ) Journal of Physical Chenustry, vol 82, July 13, 1978, p
1584-1588 15 refs NSF-supported research

Rate constants for the photooxidation of tetracene, perylene,
coronene, and naphthalene in acetonitrile are reported Eu (3+)
perchlorate or nitrate 1s used to photooxidize the compounds to
their radical cations The reverse reaction occurs in the dark period
The rate constants satisfactorily correlate with the reduction
potential The rate constants for the oxidation of the excited singlets
of tetracene and coronene by Eu (3+) were determined, but the
tniplets of tetracene and coronene are not oxidized by Eu {3+),
which implies that the rate constants of these reactions are smaller
than 1,000,000/M per sec ML

A78-44107 Materials compatibility problems in_magnetic
fusion energy - A review E N C Dalder (US Department of
Energy, Div of Magnetic Fusion Energy, Washington, D C) National
Association of Corrosion Engineers, International Corrosion Forum
Devoted Exclusively to the Protection and Performance of Materials,
Houston, Tex , Mar 6-10, 1978, Paper 18 p 30 refs

A functional description of a tokamak power reactor 1s given,
and types of corrosion and materials compatibility problems are
discussed The structural material classes for fusion power are
identified as austenitic stainiess steels, heat-treatable N-Cr Fe alloys,
vanadium and Hs alloys, columbium and its alloys, molybdenum and
its alloys, and titanium and its alloys Corrosive attack caused by
impingement of energetic hydrogenous species from the plasma onto
the first-wall structural material 1s examined relative to chemical
reactions on metal surfaces, vaporization of the first-wall structural
matenal, bhstering and exfohation, and near-surface wall modifica-
tion One or more of the following changes in the first-wall structural
matenial may be expected to occur phase changes, alloy composition
changes, macrostructural changes, and changes in physical and
mechanical properties Corrosion caused by interaction between the
first wall/blanket structural material and candidate breeding-heat
transport materials s discussed along with nteraction between
magnetic fields used for plasma confinement and electrically conduc-
tive breeding-heat transport hquids SD



A7844108 * Hydrogen attack - Influence of hydrogen
sufide D Eliezer and H G Nelson (NASA Ames Research Center,
Moffett Freld, Calif ). National Association of Corrosion Engineers,
International Corrosion Forum Devoted Exclusively to the Protec-
tion and Performance of Materials, Houston, Tex , Mar 6-10, 1978,
Paper 9p 9refs

An experimenta! study s conducted on 12 5-mm-thick SAE
1020 steel (plain carbon steel} plate to assess hydrogen attack at
room temperature after specimen exposure at 525 C to hydrogen and
a blend of hydrogen sulfide and hydrogen at a pressure of 3 5 MN/sq
m for exposure times up to 240 hr The results are discussed In terms
of tensile properties, fissure formation, and surface scales It 1s shown
that hydrogen attack from a high-purity hydrogen environment is
severe, with the formation of numerous methane fissures and bubbles
along with a significant reduction in the room-temperature tensile
yield and ultimate strengths However, no hydrogen attack 1Is
observed in the hydrogen/hydrogen sulfide blend environment, 1e
no fissure or bubble formation occurred and the room-temperature
tensile properties remained unchanged It 1s suggested that the
observed porous discontinuous scale of FeS acts as a barrier to
hydrogen entry, thus reducing its effective equilibrium solubiiity in
the won lattice Therefore, hydrogen attack should not occur in
pressure-vessel steels used in many coal gasification processes. S D

A78-44109 Liquid metal cooling concepts in solar power
application P B Deegan, J D Mangus, and G A Whitlow
(Westinghouse Electric Corp, Advanced Reactors Div, Madison,
Pa) National Association of Corrosion Engineers, International
Corrosion Forum Devoted Exclusively to the Protection and Perfor-
mance of Materials, Houston, Tex , Mar 6-10, 1978, Paper 15p 7
refs,

The paper evaluates the application of hiquid-sodium cooling to
solar thermal power plant with appropriate comparisons with other
proposed coolant fluxds 1t 1s shown that the thermodynamic and
thermophysical properties as well as the proven technology of a
hquid sodium heat transport system provide numerous advantages
and benefits for application to a central recewver solar thermal power
plant concept Major advantages are (1) attainment of high
thermodynamic-cycle efficiencies, {2} reduced relative costs, and (3)
realization of the system concept by the mid-1980s through the use
of proven liquid-metal technology developed in the power industry,
without recourse to extensive development programs The overall
plant net efficiency 1s predicted to approach 40% for either storage
or receiver operation, which 1s beneficial for the size, cost and design
of pertinent subsystems, SD

A78-44112 Liquid metal requirements for inertial confine-
ment fusion. W R Meter and J A Manscalco {California,
Unwersity, Livermore, Calif ) National Association of Corrosion
Engineers, International Corrosion Forum Devoted Exclusively to
the Protection and Performance of Materials, Houston, Tex, Mar
6-10, 1978, Paper 21 p 22 refs Contract No W 7405-eng-48

The paper surveys and evaluates the possible applications of
liquid metals in laser inertial confinement fusion power plants and
describe a particular laser fusion reactor concept that uses hiquid
hthium for first-wall and blanket structure protection, tritwum
breeding, and heat removal The absence of magnetic fields makes it
easier to use liquid metals as coolants, and the lower fusion chamber
vacuum requirements make 1t possible to consider liquid metals as
first-wall and blanket structure protectors Lead, sodium, and lithium
are compared 1n performing these three functions, and lithium 1s
shown to adequately fulfill all the functions Lithium also serves for
tritium breeding The hiquid-tithium waterfall reactor is presented as
a concept in which hauid ithium acts as the coolant, tritium breeder,
and first-wall and blanket structure protector SD

A78-44119 Evaluation of the efficiency of a device which
uses solar energy to apply thermal shocks to gas (Evaluation de
I'efficacité d’'un dispositif permettant de realiser des chocs ther-
miques sur des gaz par concentration d’énergie sofaire} J Lede, C
Weber, and J Villermaux (CNRS, Laboratoire des Sciences du Genie
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A78-44150

Chimique, Nancy, France) Acadédmue des Sciences (Paris}, Comptes
Rendus, Serie B - Sciences Physiques, vol 286, no 22, June 5, 1978,

p 299-302 5refs in French
The thermal shock device described uses a conical njector
nozzle as an absorbing cawity for concentrated solar energy
Experiments with methane are reported, the gas flowing rapidly
through the nozzle 1s heated to nearly 1700 K by the walls which are
nearly 2500 K The methane was very rapidly chilled by contact with
jets of cold argon gas in a reaction chamber Four jets of argon assure
complete mixing Two methods in conjunction with two models are
used to analyze the results and determine the rate of heating One
method involves solution of heat equations and the other method 1s
concerned with the amount of acetylene formed Both methods
indicate that the methane s heated in the order of 1,000,000 deg/s
ML

A78-44122 Energy analysss, energy quality, and environ-
ment. H T Odum (Florida, University, Gainesville, Fla } In Energy
analysis A new public policy tool Boulder, Colo, Westview Press,
Inc {AAAS Selected Symposia Series, No 9), 1978, p 54-87 13
refs Research supported by the National Research Council, Contract
No E(40-1)-4398

The paper describes methods of energy analysis used to
characterize the energetics of man and the biosphere and to evaluate
alternative choices in energy utiization The basic energy diagram
and the preparation of relevant data are explained, energy quality, its
evaluation, and 1ts significance as a value measure are considered,
concepts of energy cost and energy quality are presented, and the
application of these concepts to natural and economic systems as
well as to alternatives of special interest in energy policy-making are
discussed ML

A78-44123 Energy analysis and energy RD&D - Planning
and decisionmaking R H Wilhamson (U S Department of Energy,
Office of the Assistant Administrator for Planning, Analysis and
Evaluation, Washington, D C) In Energy analysis A new public
policy tool Boulder, Colo, Westview Press, Inc (AAAS Selected
Symposia Series, No 9), 1978, p 88-96

The paper presents a status report on what ERDA has done in
the way of net energy analyses, summarizes the energy analysis
procedures and guidelines used within ERDA, reports a few insights
and findings from ERDA’s current work, and discusses how ERDA 1s
currently progressing towards the use of net energy analysis In
decision-making The goals of the ERDA net energy analysis are to
obtain an initial energy analysis for each of the generic technologies
under consideration, to improve the defimtional and computational
aspects of net energy analysis, and to establish some unmiform
guidelines for the sake of compatibility ML

A78-44149 Geothermal perturbations on the atmospheric
environment R E Kelly (Mississippt, University, University, Miss.}
Geothermal Energy, vol 6, June 1978, p 19-24 9refs Contract No
W-7405-eng-48

A simple but not precise procedure for using existing meteoro-
logical data to predict air quahity changes due to geothermal sources
1s explained Since geothermal sources emit large amounts of water
vapor and heat, the procedure 1s concerned with predicting changes
in relative humidity and temperature Modifications caused by
atmospheric inversions and nonzero stack heights are examined, and
the effects of particulate settling, chemical reactions, and radioactive
decay are studied The statistical Gaussian equation for dispersion i1s
applied in the mathematical method used to calculate pollution
concentration as well as temperature and relative humidity changes
by an emitted plume The procedure Is used to predict characteristics
of Imperial Valley, California, installations ML

A78-44150 The effect of the Broadlands Geothermal
Power Scheme on the Walkato River D J Willis (New Zealand
Electricity Department, Power Station Siting Section, New Zealand)
Geothermal Energy, vol 6, June 1978, p 25-34 6 refs

The Broadlands Geothermal Power Scheme which, in its first
full year of operation Is planned to provide 3% of the total energy



A78-44192

generated in New Zealand, i1s described, and procedures for disposing
of the hot and chemical-laden bore water without damaging the
Waikato River are considered Characteristics of the Waikato River
and of the bore water are reported Since river temperature increases
that would result from open cycle condenser cooling are unaccept-
able, condenser cooling alternatives are examined, and the use of
mechanical draft cooling towers 1s found to be most suitable While
chemical procedures for reducing ammonia and arsenic 1on levels in
the bore water could be established, the problem Is obviated by
injecting waste bore water directly  into the ground, this is the
recommended method for disposal , ML

A78-44192 A graphical approach to determine the eco
nomics of recovering resources from municipal sofid waste J G
Abert and R M Vancil (National Center for Resource Recovery,
Inc, Washington, D C) Conservation and Recyching, vol 1, no 3-4,

1977, p 299-314 43 refs
A rough determination of the economic feasibility of resource
recovery as a substitute in whole or in part for traditional forms of
solid waste disposal may be all that 1s necessary for a community to
embark on a course leading to the construction of a facility, or to
show a lack of economic viabihity in particular circumstances Often,
feasibility studies are commissioned which result n rather large
expenditures of time and money The purpose of this paper s to
offer a convenient method of evaluating recovery potential, given a
set of initial and locally determined inputs The evaluative tool 15 a
graphic device which combines in the form of a nomograph the
pertinent cost and revenue relationships The device answers the
question as to whether recovery Is economically competitive with the
alternatives for sohd waste disposal Put differently, the device will
help decide whether recovery i1s hkely to increase or decrease costs
{Author}

A78-44197 # The effect of fuel consumption on cost devel-
opments (Der Einfluss des Kraftstoffverbrauchs auf die Kostenen-
twicklung). B Glockner (Gesellschaft fur Internationalen Fiug-
verkehr mbH, Berhin, East Germany) Technisch-okonomische Infor-
mation der zivilen Luftfahrt, vol 14, no 2, 1978, p 80-83 In

German
In connection with the trends of increasing fuel costs, ap-
proaches for reducing fuel consumption have become very important
for the profitableness of airline operations The introduction of new
directions for refueling in conunction with an adherence to
favorable flight regimes has made it possible for INTERFLUG, the
airline of the German Democratic Republic, to save huge amounts of
fuels without wiolating the requirements of flight safety An
investigation 1s conducted regarding the connection between fuel
consumption and cost developments Differences in the fuel prices of
different countries are one of several factors which make it difficult
to optimize costs The cost of fuel as a part of the flight-time related
expenses depends to a very large extent on the route of the aircraft
In the case of great price differences, it is customary to obtain
additional fuel at places where the prices are low The transportation
of a greater amount of fuel, on the other hand, leads to a greater fuel
consumption, which has also to be taken into consideration Aspects
of fuel consumption In relation to air route and flight time are
studied and costs which depend on the time of flight are considered
GR.

A78-44220 Voltage transformers for solar elements {Span-
nungswandler fur Solarelemente} N Rohde (Neurologische Univer-
sitatskhinik, Dusseldorf, West Germany) Efektronik, vol 27, July
1978, p 76-78 7 refs in German

The design of solar generators must be based on the voltage
provided by the individual element This voltage does not exceed a
value of 05 V Approaches involving a voltage transformation with
the aid of germanium transistors were used to avoud series combina-
tion of many elements. The introduction of field-effect power
transistors has improved conditions significantly Certain limitations
are related to the voltage level required for the control of the
field-effect power transistors The design of self-starting transformers
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appears, therefore, difficult However, the solar generator employs
generally a buffer which provides energy during darkness Attention
1s given to the control of the transformer device in connection with
an operation during the times at which sufficient light 1s available,
taking into account design details involving the use of a photovoltaic
cell GR

A7844222 Sihcon solar cells in appliances and installa-
tions (Silizium-Solarzellen in Gebrauchsgeraten und Anlagen) P
Kipp {Ferranti GmbH, Munich, West Germany) Elektromk vol 27,
July 1978, p 95-99 In German

The use of silicon solar cells in devices and mstallatlons with
power requirements of several watts is considered, taking into
account, 1n addition to a use of solar radiation, also a utilization of
artificial hight sources, such as incandescent and fluorescent lamps
The spectral sensitivity of silicon cells 1s compared with the spectral
energy distnbutions of solar radiation, the light of an incandescent
lamp, and the hght of a fluorescent lamp The determination of the
required dimensions for a solar generator s tllustrated with the ad of
an example involving the design of a solar generator for a 100 W
radio relay station Applications of the considered solar generators
are related to radio beacons mounted on a buoy, a mobile recewing
station, a portable generator for a datly electrical energy consump-
tion of 3 Ah, a mobile home, a large clock, and a flashhght GR

A78-44226 A solar airship - More than a flight of fancy G
Khoury (Imperial College of Science and Technology, London,
England) and E Mowforth (Surrey, University, Guildford, England)
New Scientist, vol 79, July 13, 1978, p 100-102

The development of a solar-powered aircraft 1s considered The
design consists of an awcraft carrying an array of solar cells over most
of its surface The cells represent a weight of approximately one
third of the overall envelope A 20% efficiency in energy conversion
1s expected along with an airspeed of over 100 km/h for over six
hours during the day Potential energy storage systems include the
use of-electrolysis to produce hydrogen which would be stored in
pods and used to fuel gas turbines SCS

A7844333 # Solar water heater using heat pipes (Solnech-
ny1 vodonagrevatel’ na osnove teplovykh trubok) O Mukham-
metdurdyeva, R Bairamov, and K Toiliev {Turkmenskii Gosudarst-
vennyi Universitet, Ashkhabad, Turkmen SSR) Akademna Nauk
Turkmenskor SSR, lzvestia, Serua Fiziko-Tekhnmicheskikh, Khimi-
cheskikh 1 Geologicheskikh Nauk, no 2, 1978, p 111-113 In
Russtan

A solar water heater 15 described, the heat receiving part of
which consists of two heat pipes 1n a copper container 82 cm n
length and with an outer diameter of 17 mm Twenty Duralumin
plates measuring 8 x 8 cm are soldered onto the heated portions of
the heat pipes in order to increase the useful area The heated part of
the pipes Is located in a box measuring 65 x 21 5 x 10 5 cm made of
2-¢cm-thick boards The insulating matenial 1s covered by aluminum
foil By the use of heat pipes, not all of the heated water 1s contained
in the box, so that heat losses through the transparent coating are
reduced Lower working temperatures can be used, since the heat
pipes can transfer heat at low temperature gradients between the
evaporation and condensation zones Tests showed the heat-pipe
water heater to be as effective as conventional ones PTH
A7844334 # Analysis of the effect of mismatch of thermal
battery parameters and external factors on the operation of a solar
thermoelectnc generator (Analiz vinanu rassoglasovani parametrov
termobatarei 1 vneshmkh faktorov na rezhum raboty solnechnogo
termoelektrogeneratora /STEG/) Ch Agabaev, O Annaev, S Khan-
dovletov, and A Charykuhev (Akademna Nauk Turkmenskoi SSR,
Fiziko-Tekhnicheskil Institut, Ashkhabad, Turkmen SSR) Akade-
mua Nauk  Turkmenskor SSR, lzvestna, Serna Fiziko-
Tekhnicheskikh, Khimicheskikh 1 Geologicheskikh Nauk, no 2,
1978, p 113-115 In Russian

A78-44429 Comparative calculations for thin-film and
bulk singlecrystal Schottky-barrier solar cells. R J Soukup and L

'



A Akers {Nebraska, University, Lincoin, Neb ) Journal of Apphed
Phystes, vol 49, July 1978, p 4031-4034 11 refs
A mathematical anajysis of the expected short-circuit current
density in Schottky-barrier solar cells s presented For a solar cell
with the Schottky barrier on the bottom, back itluminated, the
active semiconductor matenal, GaAs for this example, must be a thin
film for maximum efficiency A comparison between this cell and a
singlecrystal sofar cell with the Schottky barrier on the top, front
Mluminated 1s made This comparison shows that solar cells made
from polycrystaline films could deliver the same short-circuit
current as a single crystal solar cell prowided that the minority-carrier
diffusion length in the polycrystalline films can be kept to within
one order of magnitude lower than that for the single-crystal
material The reason for this is that solar-reflection losses for the
back-lluminated thin-film cell can be minimized, whie for the
front-illuminated singlecrystal cell the losses must always be high
(Author)

A78-44451 # Energy resources - Revisited 1977 W B
Haidler (Southwestern Michigan College, Dowagiac, Mich) Arr
Unwversity Review, vol 29, May-June 1978, p 39-50 23 refs.

The energy crisis 1s presented as being real and immediate
Attention 15 given to the problem of dwindling reserves of oil and
natural gas (especially in the United States), coupled with energy
consumption at or above pre-crisis levels (before 1973) It s
emphasized that America must rely increasingly on imported o1l
from politically unstable areas, 1 e, the Middle East, and that for the
short term, conservation s essential to hold down imports Alter-
native sources of energy, eg, wind, solar, tar sands, and nuclear
fusion, are expected to make substantial contributions to the total
energy supply beginning only in the period around the turn of the
century Until then, coal and its derivatives (in sohd, liquid, and
gaseous form) can make up the shortfall if steps are tdken now to
develop the required technology DMW

A78-44472 # Thermoelectric efficiency of some composi-
tions from the /GeTe/x-/AgSbTe2/1-x system S K Decheva and §
K Dimitrova {Sofuski Universitet, Sofia, Bulgaria) Bulgarian Journal
of Physics, vol 5,no 1, 1978, p 94-100 14 refs

A78-44505 # An aerospace technology developer’s perspec-
tive T J Kelley {(Grumman Aerospace Corp, Bethpage, NY ) In
Aerospace technology transfer to the public sector, Proceedings of
the Conference, Crystal City, Va, November 9-11, 1977
New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 20-25
Various contributions of the Grumman Aerospace Corporation
to the public sector are discussed with reference to their origins In
high technology programs and thewr present use in everyday
applications Among the items mentioned are aluminum canoes and
truck bodies, windmilils for electricity generation, solar collectors for
homes, and advanced firefighting equipment, e g, a radio-controlled
nozzle pump, and hghter, more flexible protective clothing for
firefighters DMwW

A78-44535 Nonequilibrium processes under conditions of
T-layer formation. S S Katsnel’son and V S Slavin {Akademua
Nauk SSSR, Institut Teoreticheskor 1 Prikladnor Mekhanmiki, Novo-
sibirsk, USSR) (Teplofizika Vysokikh Temperatur, vol 15, Sept -
Oct 1977, p 1064-1070 ) High Temperature, vol 15, no 5, Mar
1978, p 899-905 9 refs Translation

The complete system of one dimensional MHD equations is
solved in the two-temperature plasma approximation for the forma-
tion of a current sheet in a rare-gas ptasma flow with a nonuniformily
distributed atkali-metal impurity 1t s shown that nonequilibrium
processes, leading to the detachment of electron temperature, have a
sigmficant effect on the dynamics of current sheet formation, and
this formation 15 initiated at the moment of establishment of
1omzation equilibrium  The theoretical analysis 1s compared with
experimental data on a flow of helium {with initial parameters of 3 2
atm, 33 km/sec and 1040 K) in an MHD generator channet It s
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noted that the current sheet effect can be used to rasse the energy
conversion efficiency of an MHD generator BJ

A78-44536 Method for taking account of the effect of
chemical kinetics on the thermodynamic properties of the working
body in supersonic MHD generators N M Prusova and N N
Pshenichnov  (Akademna Nauk SSSR, Energeticheskn Institut
Irkutsk, USSR) (Teplofizika Vysokikh Temperatur, vol 15, Sept
Oct 1977, p 1071-1076 ) High Temperature, vol 15, no 5, Mar
1978, p 905910 23 refs Translation

A78-44537 Indian experimental MHD umit V R Rama-
prasad (Indian Company for Heavy Electnical Equipment, Madras,
India) (Teplofizika Viysokikh Temperatur, vol 15, Sept -Oct 1977,
p 1077-1085) High Temperature, vol 15, no 5, Mar 1978, p
911917 15refs Transfation

A review 1s presented of the Indian MHD energy program with
emphasis on a detarled description {schematics are presented) of the
U-05 experimental MHD power plant Consideration s given to coal
gastfication processes (especially the Lurgt process) as one way to
fuel such power plants and to the basic operating parameters of the
U-05 plant Lab and stmulation studies tn the field of MHD energy
are discussed and attention 1s given to the reduction of nitrogen
oxide pollutants as a way to provide raw matenia! for MHD
enrichment processes BJ

A78-44538 Selection of the optimal configuration of the
frame and the form of the transverse cross section of a frame-type
MHD charnel V A 8itiunn and S A Medin (Akademua Nauk
8SSR, Nauchno-Issledovatel’sku Institut Vysokikh Temperatur,
Moscow, USSR) (Teplofizika Vysokikh Temperatur, vol 15, Sept -
Oct 1977, p 1086-1094 ) High Temperature, vol 15, no 5, Mar
1978, p 918-925 6 refs Translation

The variational problem of optimal distribution of current and
potential in the cross section plane of a MHD genérator channel 1s
solved In the case of a uniform distribution of velocity and a
two-dimensional nonuniformity of distribution of conductivity, the
potential distribution on the walls of the optimal channel 1s linear,
1e, the walis are formed of flat conduct'ng frames A numerical
solution of the direct problem of electrodynamics s used to
investigate the effect of the cross section shape of the channel with
flat frames on its characteristics It 1s shown that channels of
elliptical (or circular) cross sectton are more efficient than channels
of rectangufar cross section . BJ
A78-44569 Optical and infrared detectors Editedby R J
Keyes (MIT, Lexington, Mass) Berhin and New York, Springer-
Verlag (Topics in Applied Physics Volume 19), 1977 316 p $39 60

The volume 1s written for those who desire a comprehensive
analysis of the latest developments in infrared detector technology
and a basic insight into the fundamental processes which are
important to evolving detection techniques The photon detection
process is considered along with thermal detectors, photovoltaic and
photoconductive infrared detectors, and photoenmussive detectors
Attention Is also gwen to charge transfer devices for infrared imaging
and aspects of nonlinear heterodyne detection Charge-coupled
devices and nonlinear photon interactions represent new technigues
for extracting more information from weak infrared signals GR

A78-44572 Photovoltaic and photoconductive infrared
detectors D Long {Honeywell Corporate Research Center, Bloom-
ington, Minn)} In Optical and nfrared detectors
Berlin and New York, Springer-Verlag, 1977, p
101-147 88 refs
Photovoltaic and photoconductive infrared detectors offer very
high detectivities, although they must often be cooled The continu
ing improvement of detector performance (s related to the develop-
ment of highly purified, single-crystal semiconductors as their active
materials Aspects of basic theory are examined, taking into account
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direct photon detection, photocurrent, gain, responsivity, noise
mechanisms, detectivity, response time, and problems of electrical
power dissipation The important photovoltaic detectors use intrinsic
photoexcitation General relations regarding their theory are dis-
cussed Attention 1s given to suitable photovoitaic infrared detector
material, the theory and the materials used n the case of intrinsic
photoconductive detectors, and the charactenstics of extrinsic
photoconductive detectors GR

A78-44620 Material research with Spacelab R Hosten-
kamp and J Lorschiedter Dormer-Post (Enghsh Edition), no 2,
1978, p 54-58 ¢

The materials laboratory in the European Spacelab utiization
program will permit experimentation at virtually zero gravity in the
fields of metals, laminated matenrials, glasses, ceramics, and semicon-
ductors The equipment includes a central control console, consisting
of a computer system, a peripheral unit, and a data acquisition
system The central experimental facility i1s the murror heating
facility, designed primarily for hquid and gas zone pulling of crystals
The murror furnace uses the geometrical characteristics of an
enclosed ellipse of rotation to heat a sample positiored at one focus
point by a lamp at the second focus Details on the operation of this
urut are given PTH

A78-44752 Efficient amplification of a discharge-pumped
KrF laser S Watanabe, S Shiratori, T Sato, and H Kashiwag
{Ministry of International Trade and industry, Electrotechnicat
Laboratory, Tanashi, Tokyo, Japan) Applied Physics Letters, vol
33, July 15, 1978, p 141-143 6 refs

An output energy of 075 J has been obtained with a pulse
width of 40 ns and an efficiency of 0 8% by using a UV-preionized
KrF amphfication system The stored energy 1n an amphfier has been
improved by a factor of about 16 by control of self-breakdown
voltage with a change of electrode separation The measured
saturation energy for this device was 51 mJ/sq cm corresponding to a
KrF saturation intensity of 12 MW/sq cm The small-signal gain
coefficient reached 4 3%/cm at a charging voltage of 35 kV {Author)

A78-44759 * Emitter current suppression in a high-low-
Jjunction emitter solar cell ustng an oxide<charge-induced electron
accumulation layer A Neugroschel, F A Lindholm, S C Pao
{Florida, University, Gainesville, Fla), and J G Fossum (Sandia
Laboratories, Albuquerque, N Mex ) Applied Physics Letters, vol
33, July 15, 1978, p 168-170 17 refs Research supported by the
U S Department of Energy and NASA

A78-44762 Effects of pinholes, oxide traps, and surface
states on MIS solar cells M A Green (New South Wales, University,
Kensington, Australia) Applied Physics Letters, vol 33, July 15,
1978, p 178-180 16 refs Research supported by the Utah
Foundation and Austrahian Research Grants Committee

It 1s shown that the nsulating layer in metal-insulator-
semiconductor {MIS) solar cells by no means has to be perfect to
obtain optimum photovoitaic performance Oxide pinhole densities
as large as 1000/sq cm can be tolerated without degrading the device
properties Large densities of oxide traps at energies close to the
majority-carrier band edge 1n the semiconductor can reduce the cell
efficiency as can surface states in nonoptimal devices Devices
optimally designed with an inversion layer at the 1S interface are
virtually immune to these states, densities in excess of 10 to the
13th/sqg cm causing no degradation in properties {Author)

A78-44875 Magnetohydrodynamic energy for electric
power generation Edited by R F Grundy Park Ridge, N J, Noyes
Data Corp {(Energy Technology Review Series Volume 20}, 1978
239 p 77 refs $36

Aspects of Soviet MHD development are considered along with
details concerning open-cycle and closed-cycle MHD studies con-
ducted by American companies Liquid-metal MHD studies per-
formed by American compantes are also discussed, taking nto
account the selection of parametric study points, the study param-
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eters, the LM-MHD/steam binary cycte configuration, assumptzoni.
methodology, the results of a parametric study, cost methodology,
MHD duct and magnet costs, hquid-metal pumps and suE‘svitems
costs, heat transfer equipment costs, the costs of gas compressors and
motor drives, steam turbine/generator costs, the sizing and cost
algorithm computer program, component installation costs, a com-
parison of the cost of electricity for a LM-MHD/steam binary power
plant, and aspects of cycle description. Hydrogen-oxygen combus-
tion powered steam MHD systems are also examined GR

A7844988 # Improving the efficiency of high-temperature
power plants (O povyshenn effektivnosti vysokotemperaturnykh
energeticheskikh ustanovok) N A Miniailenko (Akademna Nauk
Ukrainskoi SSR, Institut Tekhnicheskoi Teplofiziki, Kiev, Ukrainian
SSR) Teplofizika + Teplotekhnika, no 35, 1878, p 53-63 Srefs In
Russian

It 1s proposed that the efficiency of high-temperature power
plants {1e, conventional and nuclear gas-turbine plants) can be
improved by intensifying radiative heat transfer in heat exchanger
channels This can be done by increasing the absorptivity of the
heat-carrying fluid (e g, helium) through the addition of optimal
{minimal) concentrations of minute (0 1-3 microns) graphite parti-
cles A heat-carrying fluid with a minimum concentration of graphite
particles s practically a clean gas, which assures reliability operation
of the plant 8J

A78-45076 The environment today R E Tramn (World
Wildlife Fund, Washington, D C) Scrence, vol 201, July 28, 1978,
p 320-324

Consideration s given to various aspects of current environmen-
tal research noting energy conservation programs associated with
space heating and cooling, automobiles, the industrial cogeneration
of steam and electricity, and commercial lighting Efforts aimed at
environmental protection are reviewed with reference to the Clean
Air Act, the national energy policy, and the planned World Climate
Conference Water quality projects are described such as waste-
treatment procedures for municipal and industrial wastes The 1976
Toxic Substances Control Act i1s discussed and' prospects for a '
worldwide system to protect representative e&psystems are pre-
sented SCS

A78-45090 Urban fuel economy - An alternate interpreta-
tion of recent computer simulation calculations L Evans and R
Herman (GM Research Laboratories, Warren, Mich } Transportation
Research, vol 12, June 1978, p 163-165 7 refs

Estimates of the effect of different traffic control scenarios on
vehicular fuel consumption 1n an urban network were obtatned in a
recent report using detailed computer simulation fn the present
work 1t 1s shown that these computer stmulatton results are
consistent with a previously developed model of fuel consumption in
urban traffic systems derwved by conducting expenments in street
traffic {Author)

A78-45097 * # Fuel consumption improvement i current
transport engines R W Hines (United Technologies Corp , Pratt and
Whitney Aurcraft Group, East Hartford, Conn)andJd A Ziemianski
{NASA, Lew:s Research Center, Cleveland, Ohio) American Institute
of Aeronautics and Astronautics and Society of Automotive Engi-
neers, Joint Propulsion Conference, 14th, Las Vegas, Nev, July
25.27, 1978, AIAA Paper 78-930 7 p 7 refs Contracts No
NAS3 20630, No NAS3-20632

A review is conducted of improvements which can be made with
respect to the fuel consumption of current engines and new
production verstons of current engines A description is presented of
an engine diagnostics program which has the objective to identify
and quantify the causes and sources of performance deterioration in
the JTID turbofan engine and to develop basic data which will be
applted to mimimize performance degradation of current and future
engines General areas where performaice losses occur are examined,
taking 1nto account seals, blades and vanes, and cases Potential
performance improvement concepts are related to improved compo-



nent aerodynamics, improved flowpath sealing, blade tip clearance
control, improved turbine coohing effectiveness, improved turbine
materials and coatings, duct and nozzle gerodynamic refinements,
nacelle aerodynamic refinements, forced exhaust mixers, advanced
nacelle matertals, and advanced fuel control GR

A78-45098 * # NASA/General Efectric Engine Component
improvement Program A J Albnight, O J Lennard {General
Electric Co , Cincinnati, Ohio), and J A Ziemianski (NASA, Lewis
Research Center, Cleveland, Ohio] American Institute of Aero-
nautics and Astronautics and Society of Automotive Engineers, Joint
Propulsion Conference, 14th, Las Vegas, Nev, July 2527, 1978,
AIAA Paper 78-929 7 p Contracts No NAS3-20629, No NAS3-
20631

The Engine Component tmprovement (ECI) Program has been
initiated 1 connection with projects designed to reduce the impact
of the world-wde energy crisis in the area of aviation The two parts
of the ECI program have the overall objective to identify and
quantify the sources and causes of CF6 engine performance
deterioration, and to reduce the fuel consumption of CF6 engines
through the development and the incorporation of various perfor-
mance improvement concepts The CF6 high-bypass turbofan engine
was selected as a basis for this effort, since it 1s expected to be a
significant fuel user in commercial revenue service for the next 15 to
20 years The first part of the ECI program represents the instial step
in an effort to achieve a goal of five percent reduction in fuel usage
for CF6 engines in the 1979-82 time period The first performance
improvement concept selected 1s an improved efficiency fan blade
Other improvements are related to a short core exhaust system and
an improved high pressure turbine GR

A78-45135 # The slagging MHD generator - A parametric
study 4 G Taylor (Sandia Laboratories, Albuquerque, N Mex }.
American Institute of Aeronautics and Astronautics, Fluid and
Plasma Dynamics Conference, 11th, Seattle, Wash, July 10-12,
1978, Paper 78-1174 11 p 11 refs Research supported by the US
Department of Energy

A coal combustion MHD generator 1s examined to determine the
influence of a liquid slag layer which coats the electrode walls The
slag layer is formed by vapor condensation from the gas stream and
maintained in equihbrium by shear flow along the wall Boundary
fayer theory I1s applied to give a self-consistent analysis of the core
flow, gas phase boundary layer, and liquid slag layer {Author}

A78-45136 * # High temperature solar photon engines A
Hertzberg, R Decher, A T Mattick (Washington, University, Seattle,
Wash }, and C V Lau (Boeing Commercial Awrplane Co, Seattle,
Wash ) American Institute of Aeronautics and Astronautics, Fluid
and Plasma Dynamics Conference, 11th, Seattle, Wash , July 10-12,
1978, Paper 78-1177 32p 30 refs Grant No NGL-49-002-044
High temperature heat engines designed to make maximum use
of the thermodynamic potential of concentrated solar radiation are
described Plasmas between 2000 K and 4000 K can be achieved by
volumetric absorption of radiation In alkalt metal vapors, feading to
thermal efficiencies up to 75% for terrestrial solar power plants and
up to 50% for space power plants Two machines capable of
expanding hot plasmas using practical technology are discussed A
binary Rankine cycle uses fluid mechanical energy transfer in a
device known as the ‘Comprex’ or ‘energy exchanger * The second
machine utilizes magnetohydrodynamics in a Brayton cycle for space
applications Absorption of solar energy and plasma radiation losses
are investigated for a solar superheater using potassium vapor
{Author)

A7845215 To bed bettmes W Patterson (Friends of the
Earth, Ltd, London, England) New Screntist, vol 79, July 20,
1978, p 180, 181

Fluidized bed combustion (which usually takes place at temper-
atures between 700 and 200 C) 15 discussed with reference to its
potential for energy production in coal-fired systems It 1s noted that
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even high-sulfur coal may be used without danger to the environ-
ment, because the sulfur combines with calcium 1n the himestone or
dolamite ash in the bed to form a precipitate of calcium suifate Two
types of fluidized beds are described one which operates at ambient
pressure, another which operates at pressures of ten atmospheres or
more Fluidized bed boilers are already tn operation, e g, a 25 MW
plant outside Enkoping, Sweden, which supplies the town’s heating
system, with other larger (up to 200 MW) plants either under
construction or In the design stage DMW

A78-45245 Wave interaction in a beam-plasma system n
presence of dispersion and higher order non-linear effects M Lisak
(EURATOM and Chalmers Unwversity of Technology, Institute for
Efectromagnetic Field Theory, Goteborg, Sweden) Physica Scripta,
vol 17, June 1978, p 577 581 11 refs

The third-order perturbation theory based on the method of
muitiple scales 1s applied in order to describe wave interactions in a
beam-plasma system The formalism includes simuitaneous effects of
dispersion and nonlinearities giving rise to self and mutual inter-
actions Some traveling wave solutions are obtained n special cases
of physical interest {Author)

A78-45251 A practical method for determining wind
frequency distributions for the lowest 200 m from routine meteoro-
logical data A -S Smedman-Hogstrom and U Hogstrom {Uppsala,
Universitet, Uppsala, Sweden) Journal of Applied Meteorology, vol
17, July 1978, p 942.954 8 refs Research supported by the
Nationa! Board for Energy Source Development

A simple model 1s described which 1n a crude way considers the
effects of variation of terrain characteristics and of stability on the
wind profile in the lowest 100 or 200 m of the atmosphere The
model Is not primanly intended for giving exact individual profiles
but rather for producing statistics of wind speeds at levels in the
height range below, say, 200 m The study i1s concerned with rural
conditions only The input to the model is routine meteorological
data and detailed information on the roughness characteristics as a
function of distance and direction relative to the measuring point
The results suggest that the general approach of describing the wind
profile in the various internal boundary layers as power laws with
exponents charactenstic of the origin of the respective boundary
layers s basically vald SD

A78-45321 CO2 and spaceship earth S Terra EPR/
Journal, vol 3, July Aug 1978, p 22-27

Carbon dioxide concentration in the atmosphere has been
steadily Increasing (from an estimated 293 ppm before 1860 to
about 334 ppm in 1877} Mainly responsibie for the increase is the
burning of coal, ol, and natural gas as fuel 1n tndustrial and
commercial applications It is suggested that the elevated levels of
atmospheric CO2 may be leading to a giobal warming on the order of
2-3 C, a 2% increase in average relative humidity, and 7% higher
average rainfall It 1s also suggested that the world’s forests may be a
source rather than a sink for CO2 Scenarios range from a disasterous
5 m rise in the mean sea level, resulting from the melting of the polar
caps, to a simple shift of rainfall patterns toward the more populated
areas of the northern hemisphere, thus opening up previously arid
areas to agriculture and settlement DMw

A78-45365 High-efficiency p/+/-n-n/+/ back-surface-field
sihcon sofar cells J G Fossum and E L Burgess (Sandia
Laboratories, Albuquerque, N Mex ) Appled Physics Letters, vol
33, Aug 1, 1978, p 238-240 9refs Research supported by the US
Department of Energy

The design and fabrication of mgh-efficiency p{+)-n-n{+) back-
surface-field sificon solar cells are descnibed The fabrication process
has been developed to yield maximum attainable carrier hfetimes
{about O 7 msec) in the base region of the cell, thereby allowing the
back n-n(+) junction to enhance effectively the cell performance A
surprising conclusion drawn from a study of the device physics
supporting the experimental development of the cell is that the
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front-surface recombination velocity controls the recombination in
the emitter That 15, the bulk p(+} emitter 1s ‘transparent’ to
minonty-carner {electron) flow The recognition of the significance
of the front silicon surface has led to process modifications that
result in improvements 1n both the short-circuit current density and
the open-circuit voltage of the cell With these improvements, the
cells exhibit AM1 conversion efficiencies of nearly 17% The
fabrication process 15 rehable and reproducible with exceptionally
hugh yield (Author)

A78-45435 * # Medwum power voltage multiphers with a large
number of stages W T Harngill and § T Myers (NASA, Lews
Research Center, Cleveland, Ohio) /nstitute of Electrical and
Electronics Engineers, Power Electronics Specialists Conference,
Syracuse, N'Y , June 13-15, 1978, Paper 7 p 13 refs
Volitage multiplier techniques were extended at medium power
levels to larger multiplication ratios A series of DC-DC converters
were built, with from 20 to 45 stages and with power levels up to
100 watts Maximum output voltages were about 10,000 volts
, {Author)

A78-45453 Thermal regimes in a primary fluid heated by
solar energy in a hinear collector O Barra, M Conti, L Correra, R
Visentin, and E P Caratelli {Calabria, Universita, Cosenza, ltaly)
Nuovo Cimento, Sezione C,vol 1C, Mar -Apr 1978,p 167-184 15
refs '

The steady-state heat transfer equation has been solved for the
determination of temperature profiles in a diathermic oif flowing
through a linear boiler placed on the focal line of cylindrical
parabolic solar concentrators Finite-difference methods have been
employed to solve the equation, by assuming Nikuradse velocity
profiles and available experimental data to supply boundary condi-
tions and to estimate equation parameters A set of solutions for
several physical and geometrical situations is shown and discussed in
order to give useful indications on the design of solar power plant

{Author)

AP8-45454 . Transient temperature variations in the pn-
mary network of a solar power plant O Barra, M Conti, L Correra,
R Visentin, and V Marinelli {Calabria, Universita, Cosenza, ltaly)
Nuovo Cimento, Sezione C, vol 1 C, Mar -Apr 1978, p 185-195 6
refs

The energy conservation equations are solved to determine the
transient behavior of a solar power plant, made of linear concentra-
tors The equations are solved by the fimte-difference method,
assuming typical project parameters and the avallable experimental
data Different physical and geometrical configurations are consid-
ered, the results are shown and discussed in order to supply useful
ndications for the dpmgn of a solar power plant {Author)

A78-45648 Conditions for near-electrode contraction of a
discharge 10 a combustion-product plasma A M Vink, N M
Zykova, T S Kurakia, and E V Mel'nikov (Akademna Nauk
SSSR, Nauchno-Issledovatel’sku Institut  Vysokikh Temperatur,
Moscow, USSR} (Teplofizika Vysokikh Temperatur, vol 15, Nov
Dec 1977, p 1148-1151} High Temperature, vol 15, no 6, May
1978, p 982-986 12refs Translation

The expenments described were carried out to study the
processes occurring at the electrodes of an MHD power generator
during the transition from a diffuse to a constricted discharge The
tests were performed with laboratory equipments simulating a
combustion product plasma n a space charge layer (flow tempera-
ture of 2600 K, conductivity of 15 to 9 mho/m) The threshold
current density of a diffuse discharge is plotted against the anode
temperature and the plasma conductivity vP

A78-45654 Electron heating in channel of nonequilibrium
magnetohydrodynamic generators N A Kruzhilin (Akademua Nauk
SSSR, Nauchno-lssledovatel’'ski Institut  Vysokikh Temperatur,
Moscow, USSR) (Teplofizika Vysokikh Temperatur, vol 15, Nov
Dec 1977, p 1262 1268 ) High Temperature, vol 15, no 6, May
1978, p 1082-1088 21 refs Translation
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in the present paper, avarable theoretical and experimental data
on the properties of discharges 1n a strong magnetic field are used as
a basis to arrive at certain conclusions concerning the calculation of
the electron temperature in the channel of a Faraday MHD generator
of nonuniform conductivity It 1s shown that to calculate Joule
dissipation 1n the channel, 1t 1s iImperative to take into consideration
such experimentally observed phenomena as ionization turbulence
and the presence of a mean Hall current VP

A78-45655 Near-cathode region of contracted discharge at
MHD-generator metallic electrodes | | Beihs {Akademua Nauk
SSSR, Nauchno-Issledovatel'skn Institut Vysokikh Temperatur, Mos
cow, USSR} (Teplofizika Vysokikh Temperatur, vol 15, Nov Dec
1977, p 1269-1275 ) High Temperature, vol 15,no 6, May 1978, p
1088-1094 21 refs Translation

The parameters of an arc-discharge spot are studied with
allowance of the processes in the cathode plasma, on the basis of a
mathematical model that takes into consideration the presence of a
film on the electrode surface It 1s shown that at mean electrode
temperatures above 900 K, the current density in the spot decreases
markedly while the spot temperature 1s hardly affected An electrode
erosion mechanism associated with melting and evaporation of the
electrode metal 1s proposed The phenomenon of constricted
discharge 15 analyzed for high electrode temperatures It i1s shown
that for cathode spot parameters characteristic of MHD generators,
the arc discharge at a steel electrode {contrary to that at a copper
electrode) 1s thermally unsteady VP

A78-45656 Switching of electrodes 1n the end zone of a
series MHD generator G P Bazarov, E N Kufa, and § A Medin
(Voronezhskn Politekhnicheskn Institut, Voronezh, Akademua Nauk
SSSR, Nauchno-Issledovatel'ski nstitut Vysokikh Temperatur, Mos
cow, USSR} (Teplofizika Vysokikh Temperatur, vol 15, Nov Dec
1977, p 1276-1283) High Temperature, vo! 15, no 6, May 1978, p
1094-1100 8 refs Translation

The influence of the technique of commutating segmented
electrodes at the end sections of an MHD channe! on the local and
integrated charactenistics of the power generator is studied A
numerical solution I1s obtained to the two-dimensional electro-
dynamics problem for the end section of a channel carrying a
homogeneous flow An analysis of the integrated characteristics
shows that maximum energy conversion efficiency is achieved when
short-circuited segmented electrodes are commutated at small angles
The current and potential distributions at the contact of a sohd
electrode are examined, showing that for any commutation tech-
nique, there exists a contact arrangement that eliminates current and
voltage buildup at a contact VP

A78-45657 Investigation of the temperature dependence
of the electrical conductivity of the working fluid of large MHD
generators N A Balashov, | A Vasileva, | M Gaponov, G P
Maliuzhonok, A P Nefedov, V B Novosadov, F M Oberman, L P
Proberezhski, and E M Shelkov (Akademna Nauk SSSR, Nauchno-
Issledovatel'ski  Institut Vysokikh Temperatur, Moscow, USSR}
{Teplofizika Vysokikh Temperatur, vol 15, Nov-Dec 1977, p
1284-1293) High Temperature, vol 15, no 6, May 1978, p
1101-1110 15 refs Translation

The paper deals with the results of a joint Soviet-American

experiment which was carried out to measure the dependence of the
electrical conductivity of the plasma of an open-cycle MHD
generator on the temperature, the plasma pressure, the degree of
oxygen enrichment, and the amount of tonizable addition The U-25
and the AVCO Mark VI facilities employed in the experiments are
described, along with the respective procedures An approximate
expression 1s derived which does not require a computer to calculate
the electron density, electron mobility, and the electrnical con-



ductivity of the combustion-product plasma over the entire range of
working-fluid parameters VP

’

A78-45658 Appearance of interelectrode arcs and electric
fluctuations 1in an MHD channel V | Kovbasiuk, N N Baranov, A
D lIserov, and | | Klmovskn {Akademna Nauk SSSR, Nauchno-
Issledovatel’sk tnstitut Vysokikh Temperatur, Moscow, USSR}
(Teplofizika Vysokikh Temperatur, vol 15, Nov Dec 1977, p
1294-1302 ) High Temperature, vol 15, no 6, May 1978, p
1110-1118 21 refs Translation

In the experiments described, the conditions leading to the
onset of Mall (electrode) arcs in diagonal MHD channels were studied
by recording and analyzing the fluctuations of the electrode
potentials The experiments were carried out with the U-25 facility,
employing induced electric fields It 1s shown that the onset of Hall
arcs (breakdowns) 1n an induced electric field 1s accompanied by the
onset of high-frequency {on the order of 100 kHz) noise in the
spectrum of electrode voltage fluctuations, and that the moment of
onset of Hall arcs depends strongly on the Faraday currents to the
electrodes and on the magnetic field induction VP

A78-45661 Efficiency of a pulsed Faraday MHD generator
m a scheme with a thermonuclear reactor V V Breev, V P
Panchenko, and V V Chernukha (Akademua Nauk SSSR, Institut
Atomno1 Energii, Moscow, USSR) (Teplofizika Vysokikh Tempera-
tur, vol 15, Nov -Dec 1977, p 1321-1323 ) High Temperature, vol
15, no 6, May 1978, p 1140-1142 Translation

The plasma-generating energy storage system examined in the
present paper 1s composed of a pulsed MHD power generator and a
pulsed thermonuclear reactor The system Is quasi-stationary In the
sense that its parameters vary in time The problem of defining the
optimal configuration of the MHD channel and the optimal mode of
operation s discussed, evaluating the efficiency of the system in
terms of the ratio of the electric energy generated to the thermal
energy of the source The pressure, total temperature, current vdltage
charactenistic, and effective conductance at the channel inlet are
plotted vs time It 1s shown that for operation at an active load the
system efficiency may approach 30 percent VP

b

A78-45735 Performance analysis and cost optimization of
a solar-assisted heat pump system J W MacArthur (Honeywell
Energy Resources Center, Minneapolis, Minn ), W J Palm,and R C
Lessmann {Rhode Island, Unwersity, Kingston, R | } Solar Energy,
vol 21,no0 1,1978,p 1-9 16 refs

A solar-assisted heat pump system with a conventional backup
unit was simulated for a 93-sq m (1000 sq-ft) house 1n Rhode Island
using quasi-dynamic computer models The performance of the
system as a function of collector area and thermal storage volume
was evaluated to determine the fraction of the space heating and
domestic hot water load that was supplied by the solar-assisted
system This information was used to compute the payback time,
based on cumulative costs, for each variation of the system’s
parameters when compared to a conventional system The optimal
combination of system components which had a payback time less
than the mortgage life was determined For the given initial costs of
solar panels and storage reservoir, thits optimal combination was
found to be insensitive to the variations in mortgage and fue! cost
growth rates presented in this report {Author}

A78-45736 The result of cooling operation of Yazaki
Experimental Sofar House ‘One’ T Ishibashi (Yazaki Buhin Co,
Ltd , Kosai, Shizuoka, Japan) Solar Energy, vol 21,no 1, 1978, p
11-16

The testing of a solar cooling system for a 127-sq-m residence s
described The refrigerating umit 1s a 6000 kcal/hr compact water
lithium bromide absorption unit, the solar collector, heat storage
tank, fan coll unit, floor panel heating, cooling tower, and four
pumps are characterized, and the Yazaki experimental house design
1s reported Data on the relation of total insolation to produced
energy, cooling load, temperature parameters, and solar utihzation
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are presented, and the data are discussed with reference to the design
of solar cooling systems for houses ML

A78-45737 Absorption of solar radiation in ponds. R
Viskanta (Purdue University, West Lafayette, Ind) and J S Toor
(Science Applications, Inc, La Jolla, Calif ) Solar Energy, vol 21,
no 1,1978,p 17-25 29 refs

Analysis is presented to predict the local rate of solar energy
absorption n a pond using the radiative transfer theory The physical
model considers absorption and scattering by the water and internal
reflection of radiation from the aw-water interface as well as the
bottom A forward scattering approximation and a dlsgrete-
coordinate approximation of the radiative transfer equation are
discussed Numerical results for the local volumetric rate of solar
energy absorption in the water are presented in the paper for a range
of parameters of physical interest The effects of the directional
distribution of solar radiation incident on the water surface, the
attenuation of solar radiation by the atmosphere during the diurnal
cycle and the modificatjon of the spectral radiation characteristics of
water by impurities and additives on the absorption and distribution
of the absorbed energy in the pond are investigated {Author)

A78-45739 PVSS - A photovoltaic system simulation
program L H Goldsten and G R Case {Sandia Laboratories,
Albuguerque, N Mex ) Solar Energy, vol 21,n0 1,1978, p 37-43
7 refs

A computer program has been developed to accurately simulate
the performance of a photovoltaic system Sixteen configurations
can be simulated, including systems with combinations of battery
storage, inverters, d ¢ -voltage regulators and maximum power point
trackers Models are presented for system components, and sample
runs 1llustrating various aspects of program performance are de-
scribed s (Author)

A78-45740 A solar-assisted heat pump system for heating
and cooling residences B W Tleimat and E D Howe {California,
Unwersity, Berkeley, Calif) Sofar Energy, vol 21, no 1, 1978, p
45-54 6 refs

It 1s proposed that heating and cooling of the ail-electric
residence unit be accomphlished by using a solar-assisted heat-pump -
system This system would make use of a, conventional air-
conditioning unit which would be modified by fitting controls to
reverse the flow of refrigerant for the heating mode and by changing
the outdoor heat exchanger from refrigerant-to-air to refrigerant-to-
water The system would also require a solar collector and two
insulated water-storage tanks The system s d,escrlbed, and the
energy output and costs are calculated it 1s concluded that the
solar-assisted heat-pump system with current fuel prices can provide
immediate economic benefit over the all-electric home and 1s.
possibly on par with residences using fuel or liquefied petroleum gas,
but would cost more than systems using natural gas ML

i

A78-45741 Determining typical weather for use mn solar
energy stmulations W R Petrie (Clark Unwversity, Worcester, Mass )
and M McClintock (Boston University, Boston, Mass ) Solar Energy,
vol 21, no 1,1978, p 55-59 10 refs

The use of simulation methods to predict the performance of a
solar energy system 1s considered The paper describes a method of
analyzing an optional number of years of weather data for a chosen
month resulting in a ‘typical week’” which is characterized in terms of
solar radiation, ambient dry bulb temperature, and wind speed The
‘typical week’ 1s allowed to vary in length between 5 and 10 days in
the analysis 1n order to enable selection of a period that best
represents a given month A comparative computer analysis is used to
verify the method, the differences between the averaging method and
the ‘typical’ weather method are less than 7%, and the ‘typical’
method requires less computer time ML

A78-45742 Eutectic mixtures for solar heat storage N
Yoneda and S Takanashi (Tokyo, Science Unwversity, Noda, Japan) *
Solar Energy, vol 21, no 1, 1978, p 61-63 11 refs Research '
supported by the lwtani Naop Foundation
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Several inorganic eutectic mixtures which have melting points in
a range most suitable for solar heat storage and which have high heats
of fusion were investigated Thermodynamic properties of LINO3-
NH4NO3-NH4CI, LINO3-NH4NO3-NaNO3, LiINO3-NH4ANO3-KNO3,
Mg(NO3}2 6H20-MgCi2 6H20, and Mg(NQ3)2 6H20-MgBr2 6H20
are reported Supercooling, corrosion, and other problems associated
with practical application of the eutectic mixtures are examined, the
heat content of one system s calculated, and the costs per kilojoule
are estimated ML

A78-45743 Units and symbols in solar energy W A
Beckman, J A Duffie (Wisconsin, Unwersity, Madison, Wis ), J W
Bugler {Capricornia Institute of Advanced Education, Rockhampton,
Austrahia), P | Cooper, R V Dunkle {(Commonwealth Scientific and
Industrial Research Qrganization, Melbourne, Australia}, P E Glaser
(Arthur D Little, Inc, Cambridge, Mass ), T Horigome {Minustry of
International Trade and Industry, Electrotechnical Laboratory,
Tokyo, Japan), T A Lawand {(McGill University, Montreal, Canada},
E D Howe, and P L Van der Mersch Solar Energy, vol 21,n0 1,
1978, p 6568

The application of Sl units to some common solar energy
quantities 1s discussed, and some interpretations are recommended
for particular cases The new system of units is based on metric
quantities but i1s not the same as any previous system of metric units,
v other words, both metric and imperial units must be changed to
conform to the new system Sl units for energy, power, force,
pressure, velocity, flow, and temperature are described, and hsts of
recommended symbols for material quantities, sun and related
angles, miscellaneous quantities, subscripts, and radiation quantities
are presented L

A78-45830 # Heat transfer in wicks of low-temperature heat
pipes (Teploobmin u gnotakh niz’kotemperaturnikh teplovikh trub)
V | Tolubins’kn, V O Antonenko, lu M Ostrovs’kiu, and E M
Shevchuk {Akademna Nauk Ukrains’kor RSR, Institut Tekhmchnol
Teplofiziki, Kiev, Ukraimian SSR) Akademna Nauk Ukranskor
RSR, Dopovidi, Serna A - Fiziko-Matematichni ta Tekhnichni Nauki,
May 1978, p 466-470 5 refs In Ukratman

Experiments were conducted to study heat transfer in Liquid-
saturated metal wicks In low-temperature heat pipes The cooling
hiquids used were distdled water at pressures of 01-04 MP3 and
butyl alcohol, normal heptane, benzene and acetone at atmospheric
pressure, 35 types of porous capillary wick structures were tested
Visualization experiments disciosed no boiling in the wick, but onty
evaporation of the liquid from the free surface of the meniscus The
evaporation is accompanied by the removal of liquid drops The
mechanism of this process I1s discussed and, as an illustration,
attention 1s given to the dependence of the heat transfer coefficient
on heat flux density for a perforated nickel wick and distilled water
at a pressure of 0 4 MPa BJ

A78-45902 # Is Europe’s space power technology competi-
tive J J Capart (ESA, Spacecraft Power Supplies Div, Noordwik,
Netherlands) E£SA Bulletin, no 12, Feb 1978, p 56-61

The evolution of spacecraft power systems and design require-
ments are discussed 1n terms of European development objectives
The economics of European bower-system development ts exammned
with attention to the limited scope of research and development
possibilities, market considerations, and prospects for reductions in
hardware costs The technology of solar arrays, battertes, and power
conditioning 1s considered, and mass, payload, and photovoltaic
requirements are described ML

A78-45914 Effect of economic development on climate
(L"influence du développement économique sur le chmat) R Gibrat
La Météorologie, Mar 1978, p 528 44 refs In French

The paper discusses the problem of the effect on world climate
of carbon dioxide gas emissions and thermal waste emisstons, and
then examines a proposal for using the world’s deep ocean waters as
a solutton to the problem of disposal of CO2 and thermal emissions
Vartous past estimates of the contribution by man to fluctuations in
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climate, both for the present and extrapolated to the future, are
examined The idea of direct introduction of CO2 into deep waters,
due to Marchettt, is studied The use of deep waters as a cold water
source calls for deeper understanding of ocean variability and the
formation of deep waters PTH

A78-45917 Simplified two-state Markov meteorological
model - The Odesllo example (Modéle Markovien simphfié de
météorologie & deux états - L'exemple d'Odeillo) R Lestienne La
Météorologre, Mar 1978, p 53-64 5refs In French

A simple meteorological model 1s developed, where the succes-
sion of days 1s regarded as a Markov chain of two states ‘good
weather’ and ‘bad weather’ A day’s weather 1s classified as good or
bad according as the ratio of length of time during which the sun
shines to the maximum possible 1t could shine that day Is greater or
less than 50 percent The model reproduces satisfactorily most of the
features of the phenomena considered, especially the proportion of
good weather days and bad weather days and the distribution of
lengths of sequences of the same type The model confirms the
importance of correlations between successive days which must be
taken nto account in predictions of yield and storage requirements
of solar power generating plants PTH

A78-45946 Fluorescent solar energy collectors - Operating
conditions wisth diffuse light A  Goetzberger (Fraunhofer-
Gesellschaft zur Forderung der angewandten Forschung, Institut fur
angewandte Festkorperphysik, Freiburg im Breisgau, West Germany)
Applied Physics, vol 16, Aug 1978, p 399404 6 refs Research
supported by the Bundesrmimisterium fur Forschung und Techno-
logie

The fluorescent energy conversion principle using several sheets
of transparent material doped with fluorescent molecules to con-
centrate radiation 1s extended to include diffuse radiation Two cases
are treated here diffuse radiation only and a composite spectrum
consisting of 40% direct and 60% diffuse radiation simulating the
average tllumination of a flat exposure in central Europe In both
cases photovoltatc conversion efficiency 1s significantly higher than
with the AM1 spectrum This 1s due to the blue shift and narrow
shape of the diffuse spectral distributions With realistic boundary
conditions the theoretical conversion efficiency s 1 56 times higher
than for the AM1 case The highest theoretical conversion efficiency
1s now 38% {Author)

A78-46023 Elemental particle-size emissions from coal-
fired power plants - Use of an inertial cascade impactor J M Ondov,
R C Ragaini, and A H Biermann (Califorma, University, Liver-
more, Calif ) Atmospheric Environment, vol 12, no 5, 1978, p
1175-1185 27 refs Contract No W-7405-eng-48

Coal-fly-ash particles coilected on coated and uncoated impac
tion substrates were analyzed by scanning electron microscope
techniques In combination with Instrumental neutron activation
analysis to verify the sizes and elemental composition of collected
particles The results were used to estimate the significance of
bounce-off and reentrainment onto back-up filters and to evaluate
wall and interstage losses for the University of Washington MK 11|
Source Test Cascade Impactor Particles were analyzed for a total of
39 elements Characteristics of particles collected downstream from
an electrostatic precipitator and of particles collected on back-up
filters are descnibed Wall and interstage losses of most elements were
estimated to be about 40% of mass A wet scrubber and coated
impaction substrates did not greatly reduce bounce-off and reentrain-
ment of small wet particles ML

A78-46025 An observation of cooling tower plume effects
on total solar raditation E Ryznar {Michigan, University, Ann Arbor,
Mich ) Atmospheric Environment, vol 12, no 5, 1978, p 1223,
1224 & refs Research supported by the Consumers Power Co
Measurements of total solar radiation were made on 7 March
1977 The sky was cloudless but a cooling tower plume occasionally
came between the sun and the pyranometer that was used These
measurements resulted in values that were greater than those
expected with a cloudless sky It 1s likely that reflections from the



plume, whose average position was slightly north of an imaginary
sun-pyranometer line, were responsible {Author)

A78-46028 Mathematical modelhing of dispersson and
chemical reactions in a plume - Oxidation of NO to NO2 in the
plume of a power plant O T WMelo (Ontario Hydro Research
Laboratories, Toronto, Canada), M A Lusis {Department of the
Environment, Atmospheric Environment Service, Downsview, On-
tario, Canada), and R D S Stevens (Ontario Ministry of the
Environment, Toronto, Canada} Atmospheric Environment, vol 12,
no 5,1978, p 1231-1234 24 refs

A78-4605% Visual impact of plumes from power plants - A
theoretical model O A Latimer and G S Samuelsen {Califorma,
Unwversity, lrvine, Cahf) Atmospherrc Environment, vol 12, no
6-7, 1978, p 1455-1465 25 refs

The impact of emussions on the wisiility and esthetic qualities
of the existing environment 1s an important issue in the evaluation of
the environmental effects of power plants The reported investigation
has the objective to present and to ilustrate the use of a
mathematical model for predicting the visual iImpact of emissions
from a power plant based on a knowledge of expected pollutant
emission rates and the visual effects of the polutants The model 1s
based on the physics of light scattering and absorption but differs
from previous models in two key aspects First, the present mode!
predicts both the impact of the plume on visual range and the color
and appearance of the plume Second, the present work takes into
account wavelength-dependent light scattering, scattering and absorp-
tion, size distribution and density of fly ash, chemical conversion of
nitnic oxide to nitrogen dioxide, formation of sulfates and nitrates,
and observer-plume geometry GR

A78-46069 A resonating transducer for the utilization of
sea wave energy. E Taschdpan Energy Communications, vol 4, no
4,1978, p 393-404 5 refs

A device for the utiization of the energy of sea waves i1s
described, consisting essentually of a narrowing channel, a swimmer,
a magnetized flever and a set of transducing wires The whole
arrangement is modelled upon and is analogous to the structure and
function of the mammalian ear It s proposed that the electricity
produced, after rectification, be used locally for the electrolysis of
sea water (Author)

A7846119 Advances in and prospects for the develop-
ment of solar power generation in the USSR S A Azimov
{Gehotekhnika, no 5, 1977, p 3-8 ) Appled Solar Energy, vo! 13,
no 5,1977,p 1-5 Translation

The article presents a broad survey of the development of sclar
power engineering in the USSR Attention s given to regional
programs utihzing solar energy for various everyday tasks, the
construction of solar-heated dwellings, the development of solar
distillers, and the construction of solar furnaces Plans for building
solar power stations are reviewed as are projects for the automatic
transformation of solar into mechanical energy using the Stirling
engine or Rankine cycles. Plans for the generation of energy from
solar power using conical and cylindrical concentrators and Fresnel
mirrors are proposed Particular consideration is given to research in
solar energy as applicable to agricultural projects SCS

A78-46120 Development and application of the mowré
method n solar engineering problems lu K Shcherbakov and L P
Tarova {Moskovskoe Vysshee Tekhnicheskoe Uchilishche, Moscow,
USSR) (Geliotekhmika, no 5, 1977, p 9-17) Appled Solar Energy,
vol 13,no 65,1977, p 6-12 10refs Translation

Consideration is given to the mouwé method o> applied to
measuring the angles of rotation of normals and the curvature of
reflecting surfaces of solar engineering apparatus Various procedures
for visualizing moiré maps are discussed with reference to circular
and hexagonal film facets The results indicate that the proposed
method 1s effective for defining the characteristics of flexble
concentrators having various types of supports, two-dimensional
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laminar reflectors of various forms, and for the form control of
reflecting surfaces during their manufacture and use SCS

A7846121 Comparative analysis of models of irradiance
field formation in wide aperture-optical systems | V Baum and S
O Mamednnazov (Akademua Nauk Tadzhikskot SSR, Fiziko-
Tekhnichesks Institut, Dyushambe, Tadzhik SSR) (Geliotekhnika,
no 5, 1977, p 26-36 ) Applied Solar Energy, vol 13,n0 5,1977,p
19-26 14 refs Translation

The arucle briefly discusses the development of wide-aperture
optical systems used for concentrating radiated streams, and
employed In devices such as optical furnaces with artificial sources,
high-temperature solar furnaces, and parabolic reflectors in radio-
telescopes. A comparative analysis 1s presented of various models of
the irradiance fields of such wide-aperture optical systems The
analysts s based on mathematical calculations of the primary
radiation source characteristics, concentrator parameters, and the
thermal regimes of the receiver SCS

A78-46122 Equalization of wradiation field on recewver
surface. | V Baum and S O Mamednnazov (Akademna Nauk
Tadzhikskor SSR, Fiziko-Tekhnicheskn Institut, Dyushambe, Ta-
dzhik SSR) (Geliotekhnika, no 5, 1977, p 37-43 ) Applied Solar
Energy, vol 13, no 5, 1977, p 27-32 Translation

For many types of equipment based on radial heating, the
homogenerty of the irradiance field of solar concentrators has been
emphasized The article presents a computational procedure for
evaluating the homogeneity of irradiance fields on the surface of
two-dimensional receivers Consideration is also given to losses in
boundary homogeneity caused by the finite angular dimensions of
the source SCS

A78-46123 Evaluation of deformation technique for form-
ing solar concentrator reflecting surfaces. R A Zakhidov, lu A
Dudko, O P Petrosov, G S Zmener, and L A Dubrovskn
(Akademia Nauk Uzbekskor SSR, Tsentral'noe Proektno-
Konstruktorskoe 1 Tekhnologicheskoe Biuro Nauchnogo Priboro-
stroentia, Uzbek SSR} (Geliotekhmka, no 5, 1877, p 44, 45)
Applied Solar Energy, vol 13, no 5, 1977, p 33, 34 Translation

A78-46124 On-the role of macrorelief of semiconductor
branches during thewr commutation in thermoelements E A
Malygin and M P Kozorezov (Voronezhskn Politekhnicheskn
Institut, Voronezh, USSR) (Geliotekhnika, no 5, 1977, p 46-48 )
Applied Solar Energy, vol 13,no 5,1977,p 35-37 Translation

“A study 1s made to determine the dependency of the mechanical
strength of a semiconductor on the degree of roughness of its
branches Low-temperature thermoelectric materials based on B), Se,
Te, and Sb are considered The branches were formed by a techmque
of compression followed by annealing Geometrical impurities of the
backing are found to significantly influence nucleation during
condensation Two types of impurities are identified macroscopic
and microscopic  Using microphotographs and corresponding pro-
filograms, the influence of macrodefects on the surface of semi-
conductor branches 1s studied SCS

A7846125 Classification of wind and solar power plant
output regulation modes R B Salieva (Tashkentskn Elektrotekhn-
cheskn Institut Sviazi, Tashkent, Uzbek SSR) (Geliotekhnika, no 5,
1977, p 49-60) Applied Solar Energy, vol 13, no 5, 1977, p
38-47 14refs Translation A

Consideration 1s given to monitoring the productivity of wind
and solar power stations on daly, seasonal, and many-year bases.
Methods for calculating the parameters of wind and solar energy
collectors are proposed, noting those based on data gathered over
many years, and those based on statistics and probability The
conditions under which each of the methods may be used are
identified Scs.
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A78-46126 .Polyurethane foam solar energy concentrato:
resistance to climatic influences B A Bazarov, A G Dement'ev,
and B A Kalimn (Akademiia Nauk Tadzhikskoi SSR, Fiziko-
Tekhnichesku Institut, Dyushambe, Tadzhik SSR, All-Umion Scien-
tific Research Institute of Synthetic Resins, USSR) (Geliotekhnika,
no 5, 1977 p 67-71 )App//edSa/ar Energy, vol 13,n0 5,1977,p
53-66 8 refs Translation

A78-46127 Intermittent-operation absorption solar refrig-
erator A T Vakhidov and T M Maksudov (Akademna Nauk
Uzbekskoir SSR, Fiziko-Tekhmichesku Institut, Tashkent, Uzbek
SSR} (Geliotekhnika, no 6, 1977, p 76-78 ) Applied Solar Energy,
vol 13,no 5, 1977, p 60-62 8 refs Translation

A study s made of an absorptmn solar refrigerator based on a
liquid Particular attention is given to a model solar refrigerator
having periodic operation and using ammonia as a cooling agent and
water as an absorber 1t s found that the apparatus’ thermal inertia 1s
a function of heat capacity, generator-absorber mass, and the
ammonia-water solution A numerical procedure s derived for
determining the necessary amount of this solutton, and optimal
concentrations are 'glvgn for various times of the year SCS

A78-46128 Structure of beam reflected by heliostat V K
Baranov (Geliotekhmika, no 6, 1977, p 3-10) Applied Solar
Energy, vol 13,no0 6, 1977, p 1-6 Translation

If a heliostat 1s situated at a considerable distance from the
iluminated target, the structure of the reflected beam will be
considerably, different from that of the original solar beam 1t is
shown that for a heltostat-target distance of about 107 times the
diameter of the heliostat aperture, there will be a central zone i the
form of a convergent cone within which the flux density 1s uniform
and varies little from the flux incident on the refiector Further on
there 1s a stretch, the central zone of which has the form of a
divergent cone, where the flux density decreases with the square of
the distance from the reflector PTH

s

s

A78-46130 Technological evolution of the quality of
facets produced by deformational forming R A Zakhidov, lu A
Dudko, and L A Dubrovskn (Akademina Nauk Uzbekskor SSR,
Tsentral‘noe Proektno-Konstruktorskoe 1 Tekhnologicheskoe Biuro
Nauchnogo Pniborgdstroenna, Uzbek SSR) (Geliotekhnika, no 6,
1977, p 19-22) Applied Solar Energy, vol 13, no 6, 1977, p
13-15 Translation ’

A mixed numerical-experimental method of evaluating the
quality of the facets of solar concentrators is proposed The method
15 such that the quality of a facet, by which 1s meant principally the
concentrating power of the facet, can be estimated during the
development of a processing method Hence 1t 1s based on results of
local monitoring of the concentrating power, with comparisons being
made with calculations for an 1deal concentrator PTH

A78-46131 « Automatic control of tower-type solar power
station optical system /Survey/ A M Khalykov and R R Apansi
{Gosudarstvennyi Nauchno-Issledovatel 'sku Energeticheskn Institut,
Moscow,, USSR} (Geliotekhika, no 6, 1977, p 23-31) Appled
Solar Energy, vol 13,n0 6, 1977, p 16-22 14 refs Translation
Two possible schemes for controlling the mirror reflectors
{heliostats) of the optical concentrator of a solar power station using
the concept of a solar tower are outiined The two schemes call for
individual controt and centralized control, respectively, of the system
of heliostats In the former concept, each heliostat has its own
servosystem providing independent angular displacement The latter
concept, suited for large systems, incorporates into an individual
control system the posstbility of feedback and monitoring control
PTH
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A78-46132 Photoelectric radiation densitometer B A
Bazarov, Kh Bazarov, and D S Strebkov (Akademuia Nauk
Turkmenskor  SSR, Fiziko-Tekhnicheskn  Institut, Ashkhabad,
Turkmen SSR) (Geliotekhnika, no 6, 1977, p 3234 ) Applied
Solar Energy, vol 13,no 6, 1977 p 23-25 Translation
A method allowing measurement of radiation flux at any point
of a region with high flux density is described The sensifive element
s a high-voltage matrix photocell Several of these devices are
displaced through the focal region of a concentrator at a velocity not
exceeding the velocity corresponding to the maximal critical frequen-
cy of the p-n junctions of the photocells If the energy flux exceeds
100,000 V/sq m, the'matrix photocells are cooled in a quartz tube
filled with circulating water PTH

A78-46135 Study of the physical and chemical processes
in fabricating reflectors from polymer materials O lu Sobrov, A M
Gafurov, S N Vil’kova, and G la Umarov (Akademua Nauk
Uzbekskoi SSR, Fiziko-Tekhnicheskil Institut, Tashkent, Uzbek
SSR) (Geliotekhnika, no 6, 1977, p 44-49 ) Applred Solar Energy,
vol 13,n0 6, 1977, p 33-37 Transiation

The study concerns the physicochemical processes involved in
the formation of a strong bond between the coating material and the
reflecting surface of a foam-film solar concentrator Attention Is
given to (1) formation of contact, 1e, physical approach of the
molecules of the vapor-deposited polymers and the substrate to the
proper distance for chemical reaction, (2} activation and chemical
interaction of the molecules, leading to a strong bond, (3) film
formation, and (4) relaxation processes such as recrystallization,
heterodiffusion, new phase formation, etc, which can either enhance
or diminish the bond strength The change in the contact surface
dunng coalescence of hke particles is analyzed, and the relation
between temperature, viscosity and surface tension of the materal 1s
examined Optimal process parameters are determined . PTH.

s

A78-46136 Influence of heat treatment on solar enérgy
collector optical properties A A Fattakhov, Sk A Faiziev, U Kh
Gaziev, and V S Trukhov (Akademua Nauk Uzbekskoi SSR,
Fiziko-Tekhnicheskn institut, Tashkent, Uzbek SSR) (Geliotekh-
mka, no 6, 1977, p 50, 51) Appled Solar Energy, vol 13, no 6,
1977, p 38, 39 8refs Translation

)

f

A78-46137 Thin-film black-and-white coatings for solar
energy collectors V V Li, Sh A Faiziev, U Kh Gazev,and V S
Trukhov (Akademia Nauk Uzbekskoi SSR, Fiziko-Tekhnicheskn
Institut, Tashkent, Uzbek SSR) (Gelrotekhnika, no 6, 1977, p
52-55 } Applied Sofar Energy, vol 13, no 6, 1977, p 40-42 8 refs
Translation

The paper describes the development of a high-temperature
selective coating for solar recewers using $102 and CeO2 for the
dielectric layers and a thin film of mc;lybdenum as the metallic layer.
Three different materials were used for the substrates stainless steel,
glass covered by an aluminum fim, and molybdenum foil The
thicknesses of the metallic and dielectric layers were optimized
experimentally From transmission and reflection curves 1t was
determined that the optimal thickness of the molybdenum film s
250-300 A By using two-layer antireflection coatings 1t was possible
to raise the absorption coefficient to 08509 When molybdenum
foil or Al-coated glass are used as substrate, the integral radiation
coefficient is lowered to 0 06-0 1 P.TH

A78-46138 Calculation of cylindrical pebble-bed hothouse
heat accumulator gasdynamic resistance B Khamtdinov, T A
Sadykov, and A B Vardiashvili {Akademna Nauk Uzbekskoi SSR,
Fiziko-Tekhnicheskn Institut, Tashkent, Karshinskin Gosudarstvennyi
Pedagogicheskn Institut, Karshi, Uzbek SSR) (Geliotekhnika, no 6,
1977, p 73-75) Applied Solar Energy, vol 13, no 6, 1977, p
59-61_8 refs Transtation

The paper describes an empirical method of determining the
hydraulic resistance of an underground heat accumulator consisting



of a cylinder filled with pebbles and wrapped tn a transparent
polyethylene film The method 1s based on measuring the flow rate
of water through the accumulator at various pressures The depen-
dence of hydraulic pressure on Reynolds number i1s determined The
results can be transferred to the case of air in order to determine the
proper power of the fan PTH

A78-46184 Axial feedback stabiization of flute mode 1n a
niulﬂple mirror. S L Wong and M A Lieberman (California,
University, Berkeley, Calif ) Plasma Physics, vol 20, May 1978, p
403-408 14 refs NSF Grant No ENG-75-02709, Contract Nc
£(04-3)-34-PA-215

Experimental results are reported for axial feedback stabiliza-
tion by line-tying the p = 1 flute mode in a multiple-mirror plasma
where the growth rate greatly exceeds the rotation frequency A
seven-cell multiple-mirror configuration was used and in steady state
the plasma was produced by constant 1onization of lithium vapor on
a tungsten plate at nomunally 2500 K Plasma density ranged from 10
to the 10th/cu cm near the hot plate to 10 to the 9th/cu cm near the
endwall Langmuir probes brased to -12 volts were used to sense the
plasma perturhation at the edge and in the center of the plasma It
was found that the p = 1 flute mode 15 developed in the absence of
feedback The gain amplitude versus the phase angle is plotted for a
600-microsec confinement time dunna which the plasma decays to
90% of the onginal level §C=<

A78-46185 Beta-dependence of the particle and energy
confinement times in the low collisionality regime in toroidal
systems R M O Galviao (Campinas, Universidade Estadual, Cam-
pinas, Sdo Paulo, Brazil} Plasma Physics, vol 20, May 1978, p
409 414 6 refs Research supported by the Financiadora de Estudos
e Projetos, Conselho Nacional de Pesquisas Grant No 8271/75

A78-46194 The theoretical energy conversion efficiency
of a high temperature fuel cell based on a mixed conductor D S
Tannhauser (Technton - Israel tnstitute of Technology, Haifa, Israel)
Electrochemical Society, Journal, vol 125, Aug 1978, p
1277-1282 7 refs Research supported by the Nationat Council of

Research and Development of lIsrael and Kernforschungsanlage

Julich

We have calculated the voltage vs current characteristic and the
energy conversion efficiency of a fuel cell based on a mixed
ionic-electronic conductor The transport equations for the electro
lyte are solved exactly and the material parameters which determine
the shape of the characteristic are determined The equations are
then appited to the special case of doped ceria, which becomes a
mixed conductor only at low oxygen pressures We then show that
for the purpose of efficiency calculations, the finite but small ratio
of tonic to electronic mobtlity valid for ceria can be safely taken as
zero, and we compare the resulting simpie equations with the
equivalent circuit approach to a fuel cell The characteristic 1s found
to be curved instead of being a straight line and for typical operating
conditions the best energy conversion efficiency 1s, for the transport
theory approach, 50% higher than for the equivalent circuit one We
conclude from the caiculated new values of conversion efficiency
that the equivalent circuit underestimates the conversion efficiency
of a mixed conductor seriously and that doped ceria as a sohd

electrolyte 1s a more sertous contender to doped zirconia than,

believed up to now (Author)
A78-46196 The possibility of black zinc oxide as spectral-
ly selectve coating for low temperature solar collectors M van der
Ley (Delft, Techmsche Hogeschool, Delft, Netherlands) Electro-
chemical Society, Journal, vol 125, Aug 1978, p 1361-1364 9 refs

The best spectrally selective surface, taking into account
corrosion resistance and thermal and UV stability, appears to be zinc
oxide on polished leaf-zinc prepared by anodic treatment of the
substrates in a solution containing 30 g/l NaOH, 20 g/t NaNO3, and 5
g/l NaCIQ2 at 40 C bath temperature with 20 {ac) A/sq dm for 1 min
or shghtly longer treatment time The present paper describes the
preparation of this spectrally selective coating for low temperature
solar collectors, and presents results of optical measurements (in the
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A78-48444

0352 5 micron range), and discusses the effects of temperature and
UV aging Normal hemispherical spectral reflectivity curves for the
coatiny « ~ nresented RJ

A78-46279 # Study of the thermophysical charactenstics of
cryogenic heat pipes with a metallic fibrous wick (Issledovanie
teplofizicheskikh kharaktenstik kriogennykh teplovykh trub s metal-
lovoloknistym fitdem) M G Semena and A | Levterov (Kievskn
Politekhnicheskn  Institut, Kiev, Ukrainian SSR) /nzhenerno-
Frzicheski Zhurnal, vol 35, July 1978, p 48-53 11 refs In Russian

The experiments described were carried out to study the
thermophysical characteristics of liquid-hydrogen heat pipes with
fibrous stainless steel and copper wicks The temperature fields and
critical heat fluxes are determined as a function of heat-transfer-
agent excess and heat-pipe angle of inchination The influence of the
thermophysical properties of the working fluid and transport
oroperties of the wicks on heat pipe performance 1s investigated Itis
shown that heat pipes of this type exhibit excellent heat transfer
characteristics VP

A78-46369 Assessing coal conversion processes J T Talty
{National Institute for Occupational Safety and Health, Cincinnate,
Ohio) Environmental Science and Technology, vol 12, Aug 1978,
p 890-894 7 refs

Consideration is given to the health hazards associated with coal
conversion processes The available coal-gasification unit operations,
coal-hquefaction processes, and gas-liquor treatment techniques are
dentified Procedures are suggested for the collection and analysis of
samples and for air monitoring at various workplaces Specific areas
for research and development are chscussed, including studies of trace
elements in coal-conversion plants, volatiles occurrnng in cooling
water through leakage, the composition of purge streams, and the
leachability of inorganic materials from coal ash ' SCS

A78-46371 Fhndized-bed combustion of coal with hme
additives - Catalytic sulfation of ime with iron compounds and coal
ash R T Yang, M-S Shen, and M Stemnberg (Brookhaven National
Laboratory, Upton, N Y} Environmental Science and Technology,
vol 12, Aug 1978, p 915918 19 refs Contract No EY-76-C
02 0016

A78-46443 Amorphous silicon as a selective absorber of
solar energy - A spectral emissivity study J O White (California
{nstitute of Technology, Pasadena, Calif }, T R Kirst, and J Tauc
(Brown University, Providence, R |} Applied Optics, vol 17, Aug
1, 1978, p 2427-2430 8refs NSF Grant No DMR-76-17443

A method for the measurement of the thermal emussivity of
films on substrates and for the subsequent determination of the
optical constants 1s described it s applied to spl’mered amorphous
sihicon films on saphire substrates The results, obtained in the 3-6 3
micron spectral range and at 400-800 C, confirm the existence of
residual 1r absorption in this region with an absorption coefficient on
the order of 100 {Author}

A78-46444 * Solar concentrating properties of truncated
hexagonal, pyramidal and circular cones D G Burkhard, G L
Strobel (Georgia, Unwersity, Athens, Ga), and D L Shealy
{Alabama, Unwersity, Birmingham, Ala ) Applied Optics, vol 17,
Aug 1, 1978, p 2431-2449 Research supported by the University
of Georgia, Contract No NAS8-32149

The solar concentrating properties of specularly reflecting
truncated pyramidal, hexagonal, and circular cones are evaluated
Pyramidal and hexagonal configurations are discussed with reference
to the concentration factor as a function of half apex angle and the
length of the side over the width, and to the irradiance distribution
Expressions are derived for the concentration factor and the
wradiance at the base of a circular cone when the sunhght 1s incident
normal to the aperture and for oblique incidence SCS



A78-48448

A78-46446 Effect of finite conductwvity on vertical sta-
bility of a tokamak plasma column with a noncircular cross section
without conducting shell. K Sakurai, T Okuda (Nagoya University,
Nagoya, Japan), and Y Tanaka (Japan Atomic Energy Research
Institute, Tokyo, Japan) Electrical Engineering in Japan, vol 97,
July-Aug 1977, p 15-19 9 refs Translation

v -

AT8-46474 Research challenge - Clean energy from coal
B. R Cooper (West Virginia University, Morgantown, W Va)
Physics Today, vol 31, Aug 1978, p 32-39 22 refs

Research approaches to reducing pollution from coal combus-
tion are discussed Technmiques for analyzing coal are considered,
procedures for removing impurities from coal are examined, and the
use of catalysts 1s surveyed Coal-fired MHD power generation is
descnibed with attention to problems cdused by erosion and
corrosicn The effect of the use of coal on the environment 1s
examined Problems associated with an increase in atmospheric CO2
levels are considered, and the need for innovative mining techniques
1s explained ML

A78-46488 The employment of the X-ray fluorescence
rad stope tech for the determination of sulfur in fuel oils
(Limprego della tecmca XRF radioisotopica per ta determinazione
dello zolfo neglt ol combustibii) M Salm {Calibria, Umversita,
Cosenza, Italy), L Storelli (Roma, Universita, Rome, Italy}, and F
Vicinanza (Metronik, Rome, ttaly) /nquinamento, vol 20, May
1978, p 41-43 6 refs In ttalian

The determination of the sulfur content in fuel oils 1s important
In connectton with an evaluation of the amount of air pollution due
to sulfur dioxide which might be caused as a consequence of the use
of the fuel Conventional standard techniques of analysis are too
complex for routine and line controls of the fuel, and a simple
analysis procedure i1s needed A description i1s presented of a
radioisotope X-ray fluorescence technique which satisfies the require-
ments for such a rapid and simple analysis method The conventional
analytical standard methods for the determination of sulfur concen-
tration are also discussed GR

A78-46490 Fiat has presented at Basel its proposal in the
field of recyching (La Fiat ha presentato a Bastlea la sua proposta nel
campo del riciclo) . Inquinamento, vol 20, May 1978, p 83-87 In
ttalian

The paper describes the Totem (Total Energy Module) system
which 1s based on the use of a Fiat 127 motor to produce heat for
water heating and electric energy from the combustion of methane,
alcohol, commercial gas, or other fuel The gas generated by the
fermentation of domestic, agricultural, or industrial wastes would be
a suitable fuel A umit would be capable of simultaneously producing
15 kW and 33,000 kcal/hr, and 1f the equivalent of 50,000 kcal/hr of
methane 1s consumed, only 10 percent of the heat would be lost The
noise level can be kept to less than 70 dB Networks involving Totem
and fue! sources from recycling are constdered ML

A78-46525 Thermal storage. T S Dean (Kansas, Univer-
sity, Lawrence, Kan) Philadelphia, Pa, Franklin institute Press,
1978 58 p 29refs $6 50

The problems of thermal energy storage are examined in terms
of the design characteristics of systems to be used with solar heating
units Among the systems considered are active and passive heating,
water, rock, and hybrid systems, and specially designed houses The
physics of heat storage are discussed with reference to heat
conduction and loss in storage, and 1n terms of storage materials and
the size and shape of storage containers DMW

A78-46579 Heat balance of earth {Teplovoi balans zemli)
M | Budyko, T G Berliand, N A Efimova, L | Zubenok, and L
A Strokina Leningrad, Gidrometeotzdat, 1978 41 p 51 refs In
Russian

Results of improved calculations of the heat-balance com-
ponents of earth’s surface are reported for yearly average conditions
The technique used to determine the heat-balance components from
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land- and sea-based actinometric observations as well as from satellite
data on the radiation balance of the earth-atmosphere system 1s
described in detail, with special attention given to short-wavelength
solar radiation on the continents, effective radiation from the land
surface, the radiation balance of the ocean surface, heat expended by
evaporation from the land surface, and heat expended by both
evaporation from the ocean surface and turbulent heat transfer
between the ocean surface and the atmosphere World maps of
heat-balance components are presented which show yearly average
values of total radiation, radiation balance, heat expended by
evaporation, the turbulent heat flow between earth’s surface and
atmosphere, and heat transfer between the ocean surface and
underlying waters The globat surface heat balance 1s estimated along
with global values of the vanious components and the heat balance
components for different latitude zones FGM

A78-46601 Distributed solar power systems - An option.
A B Meinel and M P Meinel {Arizona, University, Tucson, Anz)
{American Association for the Advancement of Science, Annual
Meeting, Denver, Colo, Feb. 21-26, 1977 ) Energy, vol 3, Summer
1978, p 23-25

The paper is concerned with the economics of a distributed
system of individual solar collector modules interconnected to a
single power producing unit by the means of a heat transfer medium
A distributive system can use fixed mirror collectors which have a
better survivability/cost relationship than heliostat or tracking
collectors, and some examples of modular concentrating collectors
are examuned The use of three large modules and the use of 100
small modules are compared A cost effectiveness study of solar
power collectors suggests that significant cost reductions are neces-
sary to equal the cost of power from conventional power plants
Ways of improving the cost effectiveness of solar systems are
considered ) ML

A78-46602 Production of medium pressure process steam
from low temperature geothermal flud C D Hornburg (DSS
Engineers, Inc, Ft Lauderdale, Fla) Energy, vol 3, Summer 1978,
p 29, 30 .

Procedures for utilizing large amounts of moderate-temperature
geothermal energy are examined, and the cost and profitability of
geothermal energy supply systems are discussed with reference to the
supplying of energy to a 1000-ton-per-day bleached kraft pulp and
paper mill, Steam compression 1s considered, and 1t is suggested that
a multieffect compression with desuperheating between effects
would give reasonable efficiency coupled with simplicity A simph-
fied geothermal energy self-beneficiation system is described, this
systemn, which uses only geothermal fluid after flashing to heat,
evaporates isobutane which passes through a turbine driving the
steam compressors it i1s thought that processes can be grouped
together at specific geothermal sites for synergic production of
products 1n an optimum economic manner ML

A78-46825 Solar energy satellites and satellites for energy
transmussion  {Sonnenenergie-Satelliten und Energie-Ubertragungs-
Satelliten) H Hartbaum (Telefunken AG, Backnang, West Ger-
many) (Verband Deutscher Post-Ingenieure, Post- und Fernmelde-
technische Tagung, Hanover, West Germany, Apr 22, 1977)
Astronautik, vol 15, no 3, 1978, p 78-83 In German

The possibility of using large geosynchronous satellite platforms
for the collection of solar energy to be transmitted in the form of
microwaves to earth antennas i1s examined in terms of available and
predictable advances in technology, and in terms of cost Three basic
design concepts are presented thermoelectric, whereby a large
parabolic reflector concentrates sotar energy onto an absorber for an
actual power capability in the 10 GW range, photoelectric, which
uses photovoltaic cells for the direct conversion of solar energy (a
simpler but less powerful technique than thermoelectric), and a
smaller {100 kW) modular concept employing characteristics of both
thermo- and photoelectric methods, whereby the matn advantage Is
ease of assembly Also briefly considerec 1s the possibility of a simple
microwave reflector in GEO, which could transmit energy generated
on earth to another earth receiving station DMW



A78-46872 Energy - A review and survey B F Williams
(RCA Laboratories, Princeton, NJ) RCA Engineer, vol 24,
June-July 1978, p 10-17 7 refs
It 15 noted that growth in US energy demand has up till now
been met by increased consumption of easily accessible supplies of
oil and natural gas {this availability also includes OPEC production,
which, though expensive, has allowed the West to rely on its
traditional energy sources) Even OPEC o1, however, will begin to
fall short of demand before the end of the century, and energy
supplies will have to be found elsewhere For the medium-term (untl
the first decades of the 21st century), this means conversion of o
and natural gas facilittes (mostly in industry) to coal, more nuclear
power plants are also required, and hydroelectric facilities can be
expanded Eventually, inexhaustible sources of energy, 1 e, solar and
nuclear fusion, will become economical Attention is given to both
natronal and RCA company strategy for dealing with the energy
cnisis, I.e, conservation, conversion to abundant indigenous North
American sources, and research into new energy technologies
DMW

A78-46873 Comparative numerical studtes of deal mag-
netohydrodynamic instabilitties M S Chance, J M Greene, R C
Grimm, J Manickam (Princeton University, Princeton, NJ), W
Kerner {Max-Planck-Institut fur Plasmaphysik GmbH, Garching, West
Germany), D Berger, L C Bernard, R Gruber, F Troyon
{Lausanne, Ecole Polytechmque Federale, Lausanne, Switzerland),
and J L Johnson Journal of Computational Physics, vol 28, July
1978, p 1-13 15 refs Research supported by the Swiss National
Science Foundation, Contract No EY-76-C-02-3073

Stabifity properties associated with a specific analytic equi-
Itbrium have been calculated to compare the accuracy of three large
computational programs that have been developed at Garching,
Princeton, and Lausanne All three use a Galerkin formulation of the
variational principle for determining spectra Good agreement 1s
found, verifying the efficacy of all three codes (Author)

A78-47187 # The concept of avallabiity for gas turbine
application evaluation T C Heard and R P Lang (General Electric
Co , Schenectady, NY ) (American Socrety of Mechanical Engi-
neers, Gas Turbine Conference, London, England, Apr 9-13, 1978,
Paper 78-GT-140 ) ASME, Transactions, Journal of Engineering for
Power, vol 100, July 1978, p 452-456

It 1s attempted to demonstrate that the productivity of different
gas turbine applications and arrangements can be relatively easily
estimated. The availability of a gas turbine or installation s the
portion of time the turbine or tnstallation 1s capable of normal
operation when 1t 1s needed A general probability formula which
indicates the fraction of the time which a specific number of units
can be expected to be shut down and unavailable 1s presented for an
installation with more than one gas turbine unit Attention 1s given
to single station expected power productivity, single station expected
flow productivity, a single station with one spare unit, and prpeline
Qroductlwty GR

A7847190 ¥ Hydrogen gas generation in water heat pipes
G F Pittinato (McDonnell Douglas Astronautics Co, Huntington
Beach, Calif.) ASME, Transactions, Journal of Engineering Materials
and Technology, vol 100, July 1978, p 313-318 13 refs NSF Grant
No GI-41310
Water heat pipes were fabricated from 316, 347, and 430
stainless steel, Monel 400, CDA 715, Inconel 600, and Incoloy 800
All of these matenals generated varying amounts of hydrogen gas
during the first few days of operation However, as the heat pipes
continued to operate, the amount of gas tn each heat pipe, excluding
430 stainfess steel, decreased by permeating through the heat pipe
walls Inconel 600 appeared to be the most acceptable material for
water heat pipes by returning to tsothermal operation over a short
time period An equation based on a diffusion dependent mechanism
was developed that predicts heat pipe performance recovery rates
{Author)

493

.Colo)

A78-47449

A78-47205 Oil-shale kerogen - Low temperature degrada-
tion 1n molten salts R C Bugle, K Wilson, G Olsen, L G Wade,
Jr, and R A Osteryoung (Colorado State University, Fort Collins,
Nature, vol 274, Aug 10, 1978, p 578-580 12 refs
Research supported by the US Department of Energy

The degradation of Green River oil shale, principally at 320 C,
with use of a sodium chloride-saturated tetrachloro-alumimate melt 1s
studied Yield data are presented, and it 1s found that, while aromatic
moteties are relatively inert to the solvent system, ahphatic materials
containing carbon n other than sp3 hybridization are especially
reactive It is suggested that the mechanism of degradation involves
intramolecutar disproportion catalyzed by the tetrachloroaluminate
melt’s ability to stabilize the resulting short-lived intermediates until
the participating macromolecules have been sufficiently reduced in
size to become soluble in conventional solvents ML

A78-47269 # Let’s put fuel efficiency into perspective J P
Dow (Grumman American Aviation Corp , Savannah, Ga ) Aircraft
Engineering, vol 50, July 1978, p 24 27

The paper discusses several measures of fuel efficiency and
examines the advantages of each as 1t applies to business aircraft The
measures of efficiency discussed are passenger miles, fuel consump-
tion per mile or speaific range, range factor (a measure of design
efficiency), and specific fuel consumption (a measure of engine
efficiency) Figures are presented illustrating changes of specific fuel
consumption for four different conditions of net thrust definition
Specific range comparisons are then presented for a mission of 500
nautical miles along with a range factor analysis for missions of the
same distance BJ.

A78-47295 Radial profile of dc toroidal current driven by
RF travelling field M Fukuda (Nagoya University, Nagoya, Japan}
Physical Soctety of Japan, Journal, vol 45, July 1978, p 283-288
20 rets
The radial profile of dc toroidal current driven by an RF
travelhing field 1s studied experimentally in a magnetized plasma, in
connection with the radial profile of RF field As the toroidal
magnetic field increases, the RF field penetrates the plasma and
becomes bell-shaped profile, while the dc current has a hollow
structure The hollow type structure of induced current Is inter-
preted on the basis of force balance ‘between the electromotive force
due to RF travelling field and the frictional force due to collisions,
where the former i1s proportional to the absorbed RF power
{Author)

A78-47423 The second generation of high-bypass turbo-
fans - A market clouded by uncertainty J F Brindley /nteravia, vol
33, Aug 1978,p 711714

Second-generation high bypass turbofan concepts for commer-
cial aviation are reviewed in terms of performance and fuel economy
The General Electric/SNECMA CFM56 is considered the most
advanced, offering fuel savings on the order of 30% per passenger
over older engines The CFM56 will be rated at 10,885 kp and could
enter service by 1981 Other engihes are also reviewed, including the
RB 211-635, the JT10D, rated at 14,515 kp, 1o be used in a new
Boeing tryet, and the CF6-32, which mamntains the core of the
Dash-6D2 while ncorporating a new LP turbine and turbine
mid-frame ) DMW.

A78-47449 A possible explanation for the photovoltaic
effect in indium tin oxide on InP solar cells. R Singh and J
Shewchun {McMaster University, Hamilton, Ontario, Canada). Jour-
nal of Applied Physics, vol 49, Aug 1978, p 4588-4591 29 refs
Research supported by the National Research Council of Canada,
Contract No E{04-3)-1203

Recently, Sree Harsha and co-workers reported a 14 4% efficient
n-indium tin oxide/p-InP solar cell in principle, 1t 15 difficult to
wvisuahize a high-efficiency photovoltaic device with this particular
structure because of large interfacial defects due to crystal structure
and lattice mismatch However, an explanation for the operation of



A78-47474

this solar cell based on the presence of a thin interfacial insulating
layer between the indium tin oxide and the InP i1s proposed The
operation 15 similar to tunnel MIS solar cells where the metal I1s
replaced by a degenerate wide-band-gap oxide (indium tin oxide)
semiconductor The calculations show that such semiconductor-
insulator-serniconductor solar cells can yield efficiencies as high as
26% {AM2) with InP as the base semiconductor (Author)

A78-47474 Advanced processing techniques for the manu-
facture of nickel-base alloy discs from powder G J Lewis, D M
Parkin, and F A Thompson {Henry Wiggin and Co , Ltd , Hereford,
England) In Forging and properties of aerospace matenals, Proceed-
ings' of the International Conference, Leeds, England, January S 7,
1977 London, Metals Society, 1978, p
399-416 15 refs

Powder metallurgical techmques used to obtain disk alloy
properties suitable for improving aero gas turbine efficiencies are
discussed Three approaches are examined - the processing of disk
alloys to obtain property improvements over existing materials, the
utilization of powder metallurgy to shorten disk production routes
and reduce costs, and future trends m powder metallurgy for disks
The importance of the ability to produce segregation-free billet 1s
considered, and the capabilittes of hot 1sostatic pressing and powder
canning techniques are described ML

A78-47485 Controlled fuston - Progress to date M P
Bachynski {(MPB Technologies, inc, Ste Anne de Beltevue, Quebec,
Canada) Engineering Journal, vol 61, July 1978,p 15-19 9 refs
The development of laser fusion for eventual commercial energy
production s reviewed in terms of the physical principies of the
deuterium reaction, and in terms of a comparison between the most
promusing concepts for fusion reactors, 1e, tokamaks and laser
fusion Attention s given to the Canadian research effort, and 1t 1s
noted that in spite of high quality research being conducted on a
small scale, the large scale effort necessary to help meet Canada’s
future energy needs s lacking A partial solution may be found in
increased Canadian cooperation in international fusion research
DMwW

A78-47596 * # Substitution of ceramics for high temperature
altoys H B Probst {NASA, Lewis Research Center, Cleveland,
Ohio) American Chemical Socrety, Federation of Materials Societies
and American Society for Metals, State-of-the-Art Symposium on
Scarce and Critical Materials, 14th, Washington, D C, June 5-7,
1978, Paper. 17 p 20 refs

Ceramics such as silicon nitride and silicon carbide are currently
receiving a great deal of attention as potential matenials for advanced
gas turbine engines The primary advantage offered by ceramics s
their high temperature capability which can result 1n turbine engines
of fmproved efficitency Other advantages when compared to the
nickel and cobalt alloys in current use are raw material availability,
lower weight, grosmn/corrosaon resistance, and potentially lower
cost The use of ceramics in three different sizes of gas turbine
engines is considered, the'se are the large utility turbines, advanced
aircraft turbines, and small automotive turbines The effects of
material substitutions are reviewed in terms of engine performance,
operating economy, and secondary effects {Author)

A78-47748 Progress in geothermal energy J D Garnish
{Departrent of Energy, London, England) Endeavour, vol 2, no 2,
1978, p 66-71 15 refs

Techniques for utilizing geothermal energy are discussed with
attention to French installations and the cracking of dry rock The
four geothermal heating installations already functioming in the Paris
region draw water {(between 57 and 75 C) from 1500-2000 m and
servé 13,000 dwellings The additional use of hot water as a heat
pump permits heat utilization until the water temperature is as low
as 7 deg, this water 1s then reinjected into the Dogger sandstone
stratum, the source of the hot water The rock cracking procedure,
tested at Los Alamos, involves the pumping of water under pressure
into a deep borehole in a uniform impermeable rock, in principle, a
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single vertical disk-shaped crack should be formed, and the growth of
the crack should be controllable If a second borehole 1s drilied to
intersect the crack of the first borehole, water circulated in the loop
can extract heat from the hot (granite) rock formation ML

A78-47749 Gasifying coal underground P N Thompson
{Nationa! Coal Board, London, England) Endeavour, vol 2, no *_2,
1978, p 9397 7 refs

The technology of underground coal gasification (UCG) ts
discussed Topics examined include combustion characteristics, the
construction of a linkage channel between boreholes, the use and the
upgrading of the gas, methods of underground gasification, and the
economics of UCG Upgrading to a clean fuel gas, to SNG, or 10
hydrogen as well as production of carbon monoxide are considered,
and the linked vertical well system being tested at Hanna, Wyoming
15 descnibed 1t is noted that UCG is not suitable for gasifying thin
poor-quality seams, that UCG has considerable environmental effects
since a borehole 1s required every 30 m that s, 20-50 hectares are
required for a 100 MW generating station, and that the gas produced
1s dirty and of low calorific value {4-5 MJ/cu m) ML

A78-48056 . A Be p-sihcon MIS solar cell Y Maeda (Hoxan
Corp, Sapporo, Japan) Applied Physics Letters, vol 33, Aug* 15,
1978, p 301, 302 9refs

An MIS solar cell, consisting of berytlium on p type silicon with
an interfacial oxide layer, has been found to have good conversion
efficiency and good reproducibiity  Sunhght conversion efficiency
appeared to be more than 9% without the use of an antireflection
coating {Author)

A78-48097 Modeling and evaluation of combustion pro-
cess of a three-valve stratified charge engine T Asanuma (Tokyo,
Unsversity, Tokyo, Japan), M K Gajendra Babu (Tokyo, University,
Tokyo, Japan, Indian Institute of Technology, Bombay, india), and
S Yagi (Tokyo, University, Tokyo, Honda Research and Develop-
ment Co, Ltd, Japan} Tokyo, Umiversity, Institute of Space and
Aeronautical Science, Report no 556, vol 43, Apr 1978, p 15 28
12 refs Research supported by the Japan Society for the Promotion
of Science

This paper describes the development of a mathematical model
for the compression, combustion and expansion process of a
stratified charge engine, consisting of an auxiliary combustion
chamber with an tnlet valve and a main combustion chamber with
both the inlet and exhaust valves After calculating the mixture
formation at the end of compression process, a ssmple combustion
model was developed to compute the gas temperature, gas pressure
and the rate of formation of NO and CO at each crank angle, using
the bastc energy equation and reaction kinetics for both the auxihary
and main chambers The above calculations were also extended for
the expanston process The evaluation of the model was carried out
by comparing the computed and expertmental data A satisfactory
correlation was observed between them {Author)

A78-48360 # In wvitro models for photosynthesis /The
Bakerian Lecture, 1977/ G Porter (Royal Institution of Great
Britain, Davy Faraday Research Laboratory, London, England)
Royal Society {London) Proceedings, Sertes A - Mathematical and
Physical Sciences, vol 362, no 1710, Aug 22, 1978, p 281-303 28
refs Research supported by the Science Research Councii, English
Electric Co , and General Electric Co

in vitro systems which perform photosystem Il reactions are
described The reactions which are modeled, which are probably the
principal stages of the process, involve (1) hght harvesting and
trapping, (2) electron transfer from chlorophylil to a quinone, and {3}
oxidation of water via an intermediate containing manganese For
the first reaction, kinetic studies in vitro are reported for porphyridi-
um cruentum as well as chlorophyll A in chiorella and chloroplasts
In vitro models of the hght harvesting unit and mechanisms of
concentration quenching are examined Models for the third reaction
are discussed with reference to the photochemical reactions of



The use of beta-alumina as a sofid 10nic conductor in a variety of
power sources Is now well established The properties of beta-
alumina with regard to these devices are discussed with particular
reference to the sodium-sulphur battery The relationships between
phase composition and microstructure with ionic conductivity and
mechanical strength are considered and the constramnts these proper-
ties place on cell design are outlined Recent experimental data on
the mechanical and electrical behaviour of beta-alumina are reported
and cntical problems for the successful application of beta-alumina
are 1dentified (Author)
M
A78-49328 # A program code and tables of analytical
solutions of the Helmholtz equation for toroidal coordinates M
Seki, | Kap, and T Honma. Hokkaido Unwversity, Faculty of
Engineering, Bulletin, Aug 1978, p 23-40 5 refs In Japanese, with
abstract in English

The Helmholtz equation s solved In toroidal coordinates The
soluttons are useful for analyses of a toroidal plasma and of other
problems to be solved in toroidal coordinates A FORTRAN program
for numerical calculation uses series representation of Legendre
functions. The solutions of the Helmholtz equation for toroidal
coordinates were computed by the FORTRAN program and tabu-
fated. {Author)

A78-49335 Nuclear process heat for coal gasification and
hydrogen production K. F Knoche {Rheinisch-Westfalische Tech-
nische Hochschule, Aachen, West Germany) Progress in Energy and
Combustion Science, vol 4, no 2,1978,p 63-72 14 refs

The basic concepts of nuclear coal gasification with steam and
with hydrogen are described, cost factors in the processes are
reviewed, and the status of hydrogen production with nuclear
process heat is discussed. Nuclear fatent heat transport 1s discussed,
and 1s shown to be a possible means of reducing gas consumption 1s
introduced into a general gas distribution system For countries
where coal mintng and coal production costs are quite high, nuclear
coal gasification can be competitive with conventional gasification
methods. Cost estimates for hydrogen production by thermo-
chemical and hybrnid cycles indicate that so far they are not
competitive with energy conversion processes using fossil fuels, but
they: do have potentiai to be competitive with direct water
electrolysis PTH

A78-49337 Fifty years of combustion research at General
Motors W G Agnew (GM Research Laboratories, Warren, Mich )
Progress 1n Energy and Combustion Science, vol 4, no 2, 1978, p
115-155 127 refs

This paper surveys the work and research carried out at one
automotive research laboratory since 1927 on the single problem of
the process of combustion during a cycle in an internal combustion
engine Broken down into the engine types on which the research
was focused, the studies embraced the following aspects (1)
conventional spark-ignition engines preflame reactions, pressure
development, halo-carbon effects, hydrocarbon emissions, NOx
formation model, fuel atomization effects, turbulent flame propaga-
tion model, (2) diesel engines additive effects on ignition lag,
scavenge ratio measurements, hyprex free piston engine movies,
diesel odor, emissions reduction, particulate formation, (3) uncon-
ventional Intermittent combustion engines 2 stroke U-engine, direct
cyhinder arr injection, stratified charge rotary engine, fuel spray/air
flow interaction, (4) continuous combustion engines T 56 turbojet
combustor probing, Stirling GPU combustor, swirl combustor,
Rankine engine combustor, catalytic combustion, methanol combus-
tion, and fuel bound nitrogen studies Research on hydrogen engines
15 also reported, and examples of some of the instrumentation
developed for many of the studies are described PTH

A78-49421 Observations on boron release from coal-fired
power plants E S Gladney, L E Wangen, D 8 Curtis,and E T
Jurney (Caiifornia, University, Los Alamos, N Mex ). Environmental
Scrence and Technology, vol 12, Sept 1978, p 1084, 1085. 24 refs
Research sponsored by the US Department of Energy, NSF Grant
No G!-36338X
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The boron content of coal and power plant process ashes is
investigated. Calculation of mass balances suggests that a large
fraction of the boron is betng released to the atmosphere  {Author}

A78-49603 Some results of researching the application of
magnetohydrodynamics in power engmneering. E M Shelkov, § 1
Pishchikov, M S Pinkhasik, and fu A Zakharko (Magnitnaia
Gidrodimamika, Oct.-Dec. 1977, p 87-97 ) Magnetohydrodynamics,
vol 13, no. 4, Apr 1978, p. 454-462 14 refs Translation

The results of studies conducted with the aid of various MHD
devices, including the U-02 and U-25, are presented Particular
attention is given to the preparation, supply, and heating of oxidants,
the intake and outlet of admixtures, combustion chamber pa-
rameters, MHD generators, magnetic and inversion systems, and
measurement and recording techniques SCS

A78-49604 Integral characteristics of induction-type MHD
machines with large efectromagnetic-interaction parameters R A
Valdmane, R R Krishberg, {a la Lielpeter, Ch K Mikriukov, and
L. la. Ulmanis (Magnitnaia Gidrodinamika, Oct -Dec. 1977, p.
107-109 ) Magnetohydrodynamics, vol 13, no 4, Apr 1978, p
471-474 Translation.

A78-49637 Degradation of solar cell efficiency by sheet
resistance. K Lehovec and A Fedotowsky (Southern California,
University, Los Angeles, Calif ) Sofar Erergy, vol 21,no 2, 1978, p
81-86 Contract No E{49-18)-2457

The efficiency degradation of solar cells due to sheet resistance-
generated losses 1s computed as a function of hight intensity and
electrode spacing The degradation derived by Heizer and Chu is
shown to be 33 per cent too large at small electrode spacing We give
an approximate analytic relation for the efficiency degradation and
derive from i1t the electrode spacing which minimizes the combined
losses due to sheet resistance and electrode shading An electrode
configuration which prevents extreme power loss by local short
circuits in the photoynction 1s described {Author)

A78-49638 The photochemical heat pipe B Carlsson and
G Wettermark (Kungl Tekniska Hogskalan, Stockholm, Sweden)
Solar Energy, vol 21,no 2, 1978, p 87-92 10 refs

The performance of a solar collector system for high tempera-
ture heat delivery based on a photochromic reaction 1s discussed The
system consists of a non-focusing collector and a reactor integrated
into a flow system In the collector, kept close to ambient
temperature, the chemical potential of the photochromic system 1s
increased through an endothermic photochemical reaction and (s
used to drive the reverse thermal reaction taking place in the reactor
at a high temperature No separation of the photoproducts is
involved Accordingly, the highest temperature at which heat can be
delivered from the reactor 1s determined by the maximum attainable
photostationary state in the collector and not, as in a conventional
flat-plate collector, by heat-loss from the collector to the surround-
ings Accordingly, the highest temperature at which heat can be
delivered from the reactor i1s determined by the maximum attainable
photostationary state in the collector and not, as in a conventional
flat-plate collector, by heat-loss from the collector to the surround-
ngs The functioming of the device 1s exemplified by calculations for
a model system utilizing the photodissociation of gaseous nitrosyl-
chlonde The results show that it should be possible to build a
system which, on a clear day, delivers about 100 W heat at
temperature above 200 C for each square meter of coliector area A
tenfold reduction In the radiation flux density of the incident light
will only shightly reduce output efficiency (Author)

A78-49639 ‘Wet-type’ solar cells with semiconductor elec-
trodes H Tsubomura, M Matsumura, K Nakatani, K Yamamoto,
and K. Maeda (Osaka University, Toyonaka, Japan) Solar Energy,
vol 21,n0 2, 1978, p 93-98 16 refs

The photovoltages and photocurrents arising from ‘wet’ solar
cells of the type, (semiconductor electrode/aqueous solution of
electrolyte/platinum electrode), have been measured and discussed
Eartier work by the present authors and others on such ‘wet’ solar



A78-49640

cells using a semiconductor electrode is bnefly and critically
reviewed. The effect of dyes, either dissolved in the solution or
coated on the electrode surface, was studied 1n detail including the
effect of reducing agents, which turned out to act as electron
supphiers. The photovoltatc effects in nonaqueous solutions were also
studied The photocurrent efficiencies of the dye-sensitized cells
were improved by increasing the quantities of dyes adsorbed on the
surface and reached 19 per cent for monochromatic sllumination at
the wavelengths of the absorption peaks of the dyes and under
sufficient anodic biases {Author)

A78-49640 Assessment of solar applications for transfer of
technology - A case of solar pump. J K Parikh {International
Institute for Applied Systems Analysis, Laxenburg, Austria}
(UNESCO, Conference on Solar Energy, London, England, May
1977 ) Solar Energy, vo! 21, no 2, 1978, p 99-106 8 refs

For the large and increasing rural population in the developing
countries, decentralized solar applications could be relevant How-
ever, new solar technologies being currently developed in the
laboratories have to be ultimately acceptable in the field The
conditions which have to be satisfied before the solar applications
could be acceptable are discussed The solar pump 1s examined In
detal A comparative techno-economic analysis ts carried out for
solar pumps and diese! pumps Attention is given to an escalation of
the diesel price and factors related to chimate, geography, locate, and
soctal and nstitutional environment, for two types of uses namely
for drninking water and for irngation it seems unlikely that a solar
pump could compete with the diesel engine before the costs are
brought down by a factor of 20-50 for irrigation purposes The issues
discussed for the case of a solar pump are also relevant for other solar
applications '

A78-49641 * Theory and applications for optimization of
every part of a photovoltaic system D Redfield (RCA Laboratories,
Princeton, NJ) Solar Energy, vol 21, no 2, 1978, p 107-112
ERDA-NASA-sponsored research

A general method 1s presented for quantitatively optimizing the
design of every part and fabrication step of an entire photovoltaic
system, based on the criterion of mimmum cost/Watt for the system
output power It is shown that no element or process step can be
optimized properly by considering only 1ts own cost and perfor-
mance Moreover, a fractional performance loss at any fabrication
step within the cell or array produces the same fractional increase in
the cost/Watt of the entire array, but not of the full system One
general equation s found to be capable of optimizing all parts of a
system, although the cell and array steps are basically different from
the power-handling elements Applications of this analysis are given
to show (1) when Si wafers should be cut to increase their packing
fraction, and (2) what the optimum dimensions for solar cell
metallizations are The optimum shadow fraction of the fine grid s
shown to be independent of metal cost and resistivity as well as cell
size The optimum thicknesses of both the fine grid and the bus bar
are substantially greater than the values in general use, and the total
array cost has a major effect on these values By analogy, this
analysis 1s adaptable to other sotar energy systems {Author)

A78-49642 An analytic evaluation of the flux density due
to sunlight reflected from a flat murror having a polygonal boundary
F W Lipps and M D Walzel (Houston, University, Houston, Tex )
Solar Energy, vol. 21, no 2, 1978, p. 113-121 5 refs Contract No
E(04-3)-1108

Computer algorithms for the flux density of reflected sunlight
from a heligstat become an essential part of the optical ssmulation
problem for the central receiver system An exact analytic result is
available for heliostats having polygonal boundaries An analytical
method for round heliostats 1s given in Appendix A, which s
extremely complex and requires quartic roots A useful numercal
method s given an Appendix B for heliostats of arbitrary shape A
comparison s made between the analytic method and the Hermite
function method, which 1s much faster but less accurate The
analytic method provides a basis for evaluating all other flux density
calculations {Author)

{Author)
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A78-49643 Thermal conversion of solar radiation - Theo-
retical performance of collectors furnished with an absorbent
selective surface R Pasquetts and F Papini (Aix-Marsestle |,
Université, Marseille, France) Solar Energy, vol 21, no 2, 1978, p
129-138 8 refs Translation

The present study is concerned with the determination of the
behavior of selective surfaces in thermal convertors of solar energy
By means ot an 1dealized model, the influence of various parameters
such as selectivity, concentration ratio and working temperature on
the efficiency of the collector i1s thus brought out The study leads to
an optimized selective surface for each condition of use, either by
constdering the instantaneous efficiency or, in a more realistic way,
by introducing the daily effictency of an installation Furthermore, a
‘temperature-concentration’ diagram allows us to make an a priors
estimation of the suitable value of the selectivity if the temperature
and the concentration ratio are externally determined It 15 also
shown how convective phenomena have to be taken into account in
the establishment of the characteristics of the collector {Author)

A78-49644 QOptical properties of compound circular arc
concentrators R E Jones, Jr and G C Anderson {Lakehead
University, Thunder Bay, Ontario, Canada) Solar Energy, vol 21,
no 2, 1978, p 149-151 8 refs

The chief disadvantages of focusing solar radiation concentrators
are that they require continual tracking to follow the sun, and that
they do not collect diffuse radiation The cyhindncal reflector-type
nonfocusing concentrators constdered do not have these disadvan-
tages The design of a compound circular arc concentrator {CCAC) s
discussed The cylindrical compound parabolic concentrator {CPC)
has two reflector surfaces A description s presented of approaches
for approximating the CPC by circular arcs A numerical ray tracing
technique is used to investigate the optical properties of the CCAC
for several concentration ratios It 1s found that the optical
properties of the CCAC are at a disadvantage in comparison with the
CPC, although less so for low concentrations |t s suggested that any
decision to use the CCAC rather than the CPC design should be based
on economic grounds GR

A78-49645 Metal hydrides as chemical heat pumps D M
Gruen, M H Mendelsohn, and | Sheft {Argonne National Labora-
tory, Argonne, Il ) Solar Energy, vol 21, no 2, 1978, p. 153-156
10 refs ERDA-sponsored research

Chemical heat pumps, as distinguished from other heat pumps,
rely on chemical equilibria rather than mechamical compressors for
their operation Gruen and Sheff (1975) have proposed a two metal
hydride chemical heat pump system using solar or any other
appropriate energy source for space heating and cooling, refniger-
ation, and power production A detailed description 1s presented of
the refrigeration mode of operation for a two metal hydrde chemical
heat pump system The derivation of general heat pump equations
which may be applied to any patr of compounds, which depend on a
linear relationship of In P vs 1/T for their heat pump utihity 1s also
given Attention 1s paid to basic physico-chemical properties of
metal-hydrides and thesr applicatton in an absorption refrigerator,
the considered cooling cycle compared to a standard absorption
refrigeration cycle, and the coefficient of performance GR

A78-49646 A novel solar collector Y Caounss, R
Rigopoulos, J Tripanagnostopoulos, and P Yianouhs (Patras, Uni-
versity, Patras, Greece) Solar Energy, vol 21, no 2, 1978, p
157-160 6 refs

In the proposed solar collector design, the working fluid (hquid)
circulates above the absorbing surface and absorbs the IR radiation
which s emitted by it There is, therefore, no need for the selective
black surface of the conventional flat solar thermal collector The
proposed collector consists of a number of plates, which are
transparent 1n the visible and near IR part of the spectrum and have
small thermal conductivity The last surface 1s black and absorbs the
solar radiation A working hiquid is uted which has hugh transmut-
tance in the visible and near IR part of the spectrum and nearly zero
transmittance at longer wavelengths The mathematical relations



manganese porphyrins and phthalocyanins with quinone While each
of the three processes has been reproduced to some extent in vitro,
light harvesting antenna efficiencies are lowered by concentration
quenching ML

A78-48401 # New models of solar components and pros-
pects of therr optimzation {Norye modeh solnechnykh elementov s
perspektivy tkh optimizatsul N S Lidorenko, V M. Evdokimov, A
K Zaitseva, M M Koltun, S V Riabikov, and D S Strebkov
{Vsesouzny! Nauchno-Issledovatel’sku Institut Istochnikov Toka,
Moscow, USSR) Gelotekhnika, no 3, 1978, p 3-17. 34 refs In
Russian

Consideration 15 given to the theory of solar cells with ‘built-in’
electric fields The development of a method for determining
impurity concentration profiles which would optimize the accumu-
lation of carriers from the doped tayer 1s discussed Attention s given
to infrared-transparent solar cells and to cells with two-sided
sensitivity The use of solar concentration techniques to increase the
efficiency of solar arrays 1s discussed Different types of matrix
multyunction cells with various p-n junction configurations are
described The possibility of producing solar cells on the basis of the
voiume photovoltaic effect 1s discussed B.J

A78-48402 # Photoelectric properties of the thin-film
pCdTe-nCdS heterojunction {Fotoelektricheskie svoistva
plenochnogo pCdTe-nCdS-geteroperekhoda) S A Azimov, Sh A
Mirsagatov, and D T Rasulov (Akademua Nauk Uzbekskoi SSR,
Fiziko-Tekhnicheskn Institut, Tashkent, Uzbek SSR) (Vsesowznaia
Konferentsua po Ispol’zovanuu Solnechnot Energn, Ashkhabad
Turkmen SSR, Sept 1977 ) Geliotekhnika, no 3, 1978, p 1824 13
refs In Russian

A study was performed to evaluate the spectral distribution of
the collection coefficient, Q, of the thin-film pCdTe-ﬁCdS hetero-
junction (a possible solar cell element) for different thicknesses of
the wideband upper layer of CdS, the photo-volt-ampere charac-
teristics were also determined for different levels of illumination Itis
found that Q increases with increase 1n thickness of the CdS layer, at
5 microns, a Q of 094-0 95 15 obtained in the 056-0 8 micron
wavelength region An analysis of photoelectrical and electrophysical
measurements has shown that there 1s an 1-region 1n the pCdTe-nCdS
heterojunction Ths 1-region appears to be due to the vaporization of
cadmium from the surface of sublimated CdTe films during cooling

BJ

A78-48403 # Optimization_and design calculation of a radi-
ative coTh_nﬁ system for a Stirling-engine energy unit (Optimizatsua 1
raschet sistemy teplosbrosa 1zlucheniem energoustanovki s
dvigatelem Stirlnga) G la Umarov, L M Drabkin, and V. S
Trukhov (Tashkentskn Institut Zheleznodorozhnogo Transporta,
Akademna Nauk Uzbekskor SSR, Fiziko-Tekhnicheskii Institut,
Tashkent, Uzbek SSR) Geliotekhnika, no 3, 1978, p 25-30 In
Russian

The paper presents a method of specific-area optimization for
the radiative cooling-fin system of a Suirling-engine solar energy unit
1n a planetary environment An expression i1s obtained which enables
optimization by means of the most eastly obtainable experimental
characteristics of the Surling cycle. A method for the design and
calculation of a one-dimensional radiator of tube-membrane type Is
developed on the basis of results of Stirling-cycle optimization B J

A78-48404 # Characteristics of silicon photovoltaic cells
with inversion layers (Kharakteristki kremmnievykh fotopreobra-
zovateler s inversionnym sloem) B | Gil'man, V V Kasatkin, lu V
Sorokin, lu B Skokov, and M B Zaks Geliotekhnika, no 3, 1978,
p 31-38 9refs In Russian

Experiments were performed to investigate the output charac-
teristics of silicon solar cells with doped inversion layers, the
function of these layers 1s to collect minority carriers in the space
charge region Output current and the shape of the volt ampere
characteristics are studied as a function of initial voitage, intensity
and wavelength of illumination, as well as the geometrica! dimensions
of inversion regions Spreading of the photocurrent in the inversion
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layer plays a dominant role in the conversion process Ways to raise
the energy conversion efficiency of this type of solar cell are
discussed BJ

A78-48405 # Composite heliostats of high-power sofar en-
ergy systems (Sostavnye geliostaty moshchnykh solnechnykh ustano-
vok) R A Zakhidov and A Sh Kholzhaev (Akademna Nauk
Uzbekskoi SSR, Tsentral’'noe Proektno-Konstruktorskoe 1 Tekhno-
logicheskoe Biuro Nauchnogo Priborostroenina, Uzbek SSR) Gelio-
tekhnika, no 3, 1978, p 39-44 8refs In Russian

A mathematical model has been developed for investigating the
mutual shading of individual heliostats in a paraboloidal muttihelo-
stat system On the basis of an analysis of shading effects, formulas
are obtained for the optimization of the dimensions and mutual
positioning of heliostats Computer calculations are used to deter-
mine optimization relations which can be used to establish oper-
ational modes and possible power losses for the solar system, The
model can be applied to the analysis and optimization of solar tower
systems BJ

A7848406 # Determtnation of contact thermal resistances
(Opredelenie kontaktnykh teplovykh soprotiviennt) Ch Agabaev and
N Obezsakhatov (Akademna Nauk Turkmensko: SSR, Fiziko-
Tekhnicheskn Institut, Ashkhabad, Turkmen SSR) Geliotekhnika,
no 3,1978,p 51.55 In Russian

An experiment was conducted to Investigate heat transfer
between copper plates for the following conditions (1) plates in
contact, {2) plates separated by thin air gaps (0 5-1 0 mm), (3) plates
separated by electrical insulation, and (4) plates separated by layers
of scale The heat source was an electric furnace and the test
temperature range was 300-1000 K Values of specific heat flux and
total thermal resistance are presented for the four schemes of contact
and for different temperatures Total thermal resistance and temper-
ature jumps are obtained for a heat flux of 130,000 W/sq m The
types of plate contact examined here are such that may be
encountered in different types of solar energy systems, and particu-
larly in solar thermoelectric generators BJ

A78-48407 # Dependence of the thermal engineering charac-
teristics of a glassed solar regenerator on the cross section of the arr
shit {Zavisimost’ teplotekhnicheskikh kharaktenistik osteklennogo
gelioregeneratora ot sechenna shcheh dha vozdukha) A Kakabaev,
A Khandurdyev, O Klyshchaeva, and O Tuiliev {Akademua Nauk
Turkmenskoi SSR, Fiziko-Tekhnicheskn Institut, Ashkhabad, Turk-
men SSR) Geliotekhnika, no 3, 1978, p 56-58 In Russian

The paper presents experimental results on the intensity of
evaporation and temperature of the solution in a solar regenerator
for different upper cross sections of the air slit between the covering
glass and the surface of the regenerator The amount of evaporated
moisture 1s studied as a function of solar irradiation intensity and air
gap width (0 08 and 0 05 m} Empirical relationships are determined
for the amount of evaporated moisture and for the temperature of
the solution at the end of the regenerator, These relationships can be
used to optimize the operation of this type of solar regenerator,
optimization s achieved by regulating the cross section of the air
gap BJ.

A7848408 # Principles of the mathematical modeling of the
energy structure of solar radiation regimes (Osnovy matemat:-
cheskogo modelirovaniia energeticheskoi struktury rezhima solnech-
nor radiatsn). R B Salieva (Tashkentsku Elektrotekhnicheskn
Institut Sviazi, Tashkent, Uzbek SSR) Geliotekhnika, no 3, 1978, p.
62-71. 11 refs In Russian

A statistical modeling procedure 1s presented for studying sofar
racdhation distribution on the earth surface The procedure 1s based on
periodic observations of normal-incidence insolation, but can also be
used to construct models for other components of solar radiation,
including total, scatte.red, and reflected The approach i1s a probabi-
listic one, viewing the influx of solar radistion as a stationary
stochastic temporal process The procedure can be used to evaluate
performance indices for various solar energy systems BJ



A78-48463

A78-48463 # The development of a low cost turbojet engine
in the 1 kN thrust class W C Elrod, H E Wnight (USAF, institute
of Technology, Wright-Patterson AFB, Ohio), and D B Wilkinson
(USAF, Aero Propulsion Laboratory, Wright-Patterson AFB, Ohio)
American Institute of Aeronautics and Astronautics and Society of
Automotive Engineers, Joint Propulsion Conference, 14th, Las
Vegas, Nev , July 25-27, 1978, AIAA Paper 78-966 9 p 5 refs
Turbojet engines in the 1 kN class were developed by the
conversion of two different sizes of turbosuperchargers into turboget
engines Each engine was run from idie to maximum allowable
turbine inlet temperature (1250K} The larger engine was derived
from a turbosupercharger typically found on diesel truck engines
while the smaller unit was from one used on the sports car size
nternal combustion engines The larger unit using JP-4 type fuel
produced 0 33 kN thrust dry and 0 483 kN thrust with afterburner
The afterburner was a dump type combustor using only the natural
ecirculation zone produced by the step change tn diameter as the
flame holder The smaller unit operating on gaseous hydrogen
produced 0 15 kN thrust The combustor was a conventional tube
type unit with a catalytic converter located at 1ts exit section
(Author)

A78-48486 # Propulsion for future supersonic transports -
1978 status G B Evelyn, P E Johnson, and A Sigalla (Boeing
Commercial Airplane Co, Seattle, Wash } American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Jomnt Propulsion Conference, 14th, Las Vegas, Nev, July 25-27,
1978, AIAA Paper 78-1051 14 p 13 refs

Results of several studies that have taken place since the
cancellation of the United States SST program in 1971 have shown
significant progress in the technology that may make such an
arplane eventually possible Advances in propuision technology have
been a strong element of this progress The state of propulsion
technology, as applicable to a future SST, 1s reviewed, with emphasts
on the progress and changes that have occurred since 1971 The
review Includes discussion of the basic technology that affects
thermodynamic and mechanical characteristics of supersonic engines,
competitive types of engine cycles, the state of supersonic intake
technology and candidate concepts, and supersonic engine nozzles
Emphasis 15 placed on the interactions of the propulsion system with
the rest of the arplane and on the assessment of the propulsion
system in terms of arplane performance and noise {Author)

A78-48505 Photovoltaic power generation. D L Puifrey
(British Columbia, University, Vancouver, Canada) New York, Van
Nostrand Reinhold Co, 1978 230 p 240 refs $16 95

The elements of photovoltaic power systems are examined,
taking into account Insolation, photovoltaic arrays for use in
unconcentrated and concentrated sunlight, power conditioning and

solar/nonsolar power plant interconnection, energy storage, present-/

day photovoltaic power systems, geosynchronous sateflite solar
power, and the institutional aspects of photovoltaic power develop-
ment Basic theory and present performance of solar cells are
considered along with solar cells for unconcentrated sunlight
systems, solar cells for concentrated sunhght systems, and the
economic aspects of photovoitaic power systems Attention Is given
to the solar cell equivalent circuit, the short circuit photocurrent, the
conversion efficiency In large area solar cells, silicon solar cells,
cadmium sulfide solar cells, inorganic semiconductors, organic
semiconductors, galllum arsemde solar cells, and the cost of
electricity from photovoltaic power systems G R.

A78-48519 Principles and applications of solar energy P
N Cheremisinoff (New Jersey Institute of Technology, Newark,
NJ) and T C Regino {Pandullo Quirk Assoctates, New York, N Y')
Ann Arbor, Mich , Ann Arbor Science Publishers, Inc, 1978 254 p
130 refs $15

Historical aspects regarding the utihization of solar energy are
considered along with questions concerning solar energy availabtlity,
thermal collection devices, thermal solar energy applications, the
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pnotovoltaic generation ot electricity, energy from the wind, ocean
thermal gradient power, chemical conversion of solar energy, and
biological conversion of solar energy Attention Is given toi@con-
centrating collectors of the flat-plate type, iquid-cooled fiat-plate
collectors, air-cooled flat-plate collectors, evacuated tube types of
nonconcentrating collectors, concentrating collectors, the heating of
buildings, air systems, hydronic systems, the cooling of buildings,
domestic water heating, solar irnigation, thermal generation of
electricrity, the Smith-Putnam wind turbine, photoelectrolysis, elec-
trochemical photovoltaic cells, hydrogen utilization, the production
of photosynthetic biomass, solid and animal wastes as biomass, and
the conversion of biomass to energy GR

A78-48535 # Free convection across inclined air layers with
one surface V-corrugated S M Elsherbiny, K G T. Hollands, and
G D. Raithby (Waterioo, University, Waterloo, Ontario, Canada}
ASME, Transactions, Journal of Heat Transfer, vol 100, Aug 1978,
p 410-415 26 refs Contract No EY-76-C-02-2597
Experimental measurements are presented for free convective
heat transfer across inchined air layers, heated from below, and
bounded by one V-corrugated plate and one flat plate The
measurements covered three values for the ratio A (averaged plate
spacing to V-height), namely, A = 1, 25 and 4 They also covered
angles of inclination with respect to the honizontal of 0, 30, 45 and
60 deg, and a Rayleigh number range of (10-4) million The study
proves, both theoretically and experimentally, that the free convec-
tive heat transfer 1s essentially the same, regardless of whether the
V-corrugated plate is above or below It was found that for the same
average plate spacing, L, the convective heat losses across air layers
bounded by one V-corrugated and one flat plate are greater than
those for two parallel flat plates by up to 50 percent for the range
studied Experimental resuits are given as plots of Nusselt number
versus Rayleigh number A correlation equation 1s given for Nusseit
number, Nu, as a function of the above-mentioned parameters
{Author)

A78-48550 # An assessment of overburden stability in the
in-situ gasification of Texas ignite T W Thompson, T F Edgar,
and K E Gray (Texas, University, Austin, Tex ) {American Society
of Mechanical Engineers, Petroleum Mechanical Engineering and
Pressure Vessels and Piping Conference, Mexico City, Mexico, Sept
19-24, 18976} ASME, Transactions, Journal of Pressure Vessel
Technology, vol 100, Aug 1978, p 285-290 14 refs Research
supported by the Texas Utilities Co, Atlantic Richfield Co,
Continental Oit Co, Dow Chemical Co, Du Pont de Nemours and
Co , Mobil Oil Corp, Shell Development Co , and NSF

In-situ gasification can be competitive with shaft mining for the
explortation of coal at depths too deep for surface mining The
lignite deposits in Texas may be well suited to this process because of
their high reactivity, comparatively high field permeabilities and
closeness to industrial demand centers Controlled operation of a
gasification facility demands a knowledge of the likely behavior of
the overburden and other surrounding rocks Fracture or collapse of
the roof rock can lead to excessive gas loss, water influx and
subsidence effects The overburden in much of Texas 1s weak and
poorly compacted Early roof collapse seems inevitable, and substan-
tial upward caving may occur Subsidence could be significant if high
extraction ratios are used {Author)

A78-48557 # Calculation of unsteady two-dimensional mag-
netohydrodynamic flows in a radial channel (Raschet nestatsio-
narnykh dvukhmernykh magmitogidrodinamicheskikh techenn v
radial’'nom kanale). N P Gridnev and S S Katsnel’'son Magnitnaia
Gidrodinamika, Apr -June 1978, p. 77-82 9 refs In Russian

The present analysis deals with the situation where the flow
generated in a cylindrical tube by the passage of a shock wave
through an inert gas with an alkali metal addition issues Into a
disk-shaped MHD channel The complex interaction of the expanding
plasma flow with the magnetic field 1s analyzed, and a finite-
difference scheme of third order accuracy, with a uniform time step,
1s proposed for calculating the shock interactions For ilustration,



the flow 1s calculated for conditions where both the magnetic
Reynolds number and the Hall parameter are small ve

A78-48558 Allowing for the action of the yoke of an
induction MHD machine by introducing new boundary conditions
{Uchet deistviia 1arma hneinoil mduktsionnot MGD-mashiny vvede-
niem novykh granichnykh uslovi) A la Vilmius Magnitnaa
Gidrodinamika, Apr -June 1978, p 87-96 19 refs In Russian

In the present paper, the action of the magnetic yoke of a hinear
MHD machine s expressed by introducing a new type of boundary
conditions in the form of a stepped normal induction component
This, together with the passage to a ‘thin’ working fluid at the hmit,
makes it possible to reduce the regions of both the working fluid and
the yoke to lines {traces) with specified boundary conditions,
assuming all the while that the Laplace equation 1s satisfied
everywhere else The new boundary conditions can be obtained by
Fourier transforms with respect to the longitudinal coordinate For
an infinite yoke, the solution 1s shown to be rational The case of a
finite yoke leads to an integral equation or to an infinite system of
algebraic equations VP,

A78-48559 # Optimization of a diagonal MHD-channel (Op-
timizatsiia diagonal’'nogo MGD-kanala) D A But, | | Doperchuk,
and § M-A Koneev Magmitnaia Gidrodinamika, Apr -June 1978, p
110-116. 13 refs 1n Russian

In the present paper, a diagonal MHD-channel 1s optimized with
aflowance for transient turbulent boundary layers and boundary
layer separation, placing constraints on the channel geometry, the
magnetic field, and some other parameters of the problem Optimiza-
tion s achieved by a nonlinear programming method, termed the
method of moving tolerances, modified to improve the convergence
of the sterations. 1t s shown that the value of the conversion
coefficient can be increased by 10 to 12% by rational profiling of the
channel and electrode walls, VP

A78-48733 Research conducted by Gaz de France on
hydrogen {(Les recherches menées par te Gaz de France dans le
domaine de I'hydrogene) G Donat, A Lecoanet, and J -P Roncato
(Gaz de France, Panis, France) [Assocration Techmque de I’Industrie
du Gaz en France, Congrés, Vichy, France, Sept 1977 ) Institut
Frangais du Pétrole, Revue, vol 33, May-June 1978, p 391-416 11
refs In French

The surveyed research suggests that thermochemical procedures
for generating hydrogen from water are not likely to be competitive
with electrolytic techniques, which are thought to show good
prospects for improvement Computer and economic studies of
thermochemical cycles are described The stockpiling of hydrogen in
caverns or in porous geological formations 1s constdered, and the
transport and utilization of hydrogen s examined ML

A7848813 Development co-operation and solar energy T
Thalhammer, G Prast, J Langerhorst (Philips’ Gloellampen
fabrieken, Philips Research Laboratories, Eindhoven, Netherlands),
and W Floor (Ministene van Buitenlandse Zaken, The Hague,
Netherlands) /nternational Journal of Energy Research, vol 2,
July-Sept 1978, p 211-228 11 refs

The energy needs of some developing countries are discussed
with reference to the possible use of solar energy n the period up to
1985 Varnious technologres are examined, and cooperative programs
between industnalized and developing countries for the purpose of
implementing the technologies are considered Some recommended
systems include small thermal electric generators powered by
concentrated sunhight at an operating temperature of about 300 C,
the pnncipal application being for irngation pumps in India and
Pakistan, small absorber cooling systems for India and Pakistan,
drinking-water punfication for Niger, Pakistan, Senegal, and Upper
Volta, battery-charging systems for Incha and Pakistan, reforestation
for firewood production in the Sahel countries ML

A78-48814 Solar wall performance J Cash (College of
Technology, Dubhin, lIreland} International Journal of Epergy
Research, vol 2, July-Sept 1978, p 229 245 9 refs
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A78-48910

The thermal behavior of small solar walls consisting of an
opaque inner leaf and a transparent outer leaf i1s characterized The
data support apphcation of one-dimensional heat transfer theory
which describes thermal behavior in terms of the wall thermal
transmittance, asolar gain factor, and an environmental temperature
Solar radiation measurements, environmental temperatures, and
determinations of the average solar gain and the instantaneous solar
gains are reported Limitations of data obtained from small test units
and modifications of solar wall design are considered ML

A78-48816 Effect of nomideal conditions on the efectrical
performance of Faraday MHD generators R Jayakumar, D K
Goyal, S Ghosh, and V K Rohatgt (Bhabha Atomic Research
Centre, Bombay, India} International Journal of Energy Research,
vol 2, July-Sept 1978, p 265-280 18 refs

A two-dimensional analysis of the current flow in a2 MHD
generator 1s used to characterize nonideal conditions 1n terms of
internal resistance, Hall voltage, and uniformity of current distribu-
tion In particular, the effects of (1} temperature profile dlong the
Faraday direction in the plasma, (2) current bunching on cathode
surfaces due 1o phenomena like arc spots, and {3) electrical leakage
between adjacent electrodes due to finite resistance of the insulator
segments are investigated it 1s found that cold boundary layers near
metallic electrode surfaces tend to relieve current concentration and
that the electrical performance of a MHD generator s not adversely
affected by current leakage along insulator segments for small
insulator conductivities The optimum resistivity of wedge-shaped
electrodes for obtaining uniform current distribution in the duct has
been calculated for vanous temperature profiles ML

A78-48817 Theoretical analyses of some simple wave
power devices N A Torngvist (Helsinki, University, Helsinki,
Finland) International Journal of Energy Research, vol 2, July-Sept
1978, p 281-294 14 refs Research supported by the Academy of
Finland

A theoretical analysis of the hydrodynamic properties of a few
ideal devices which utilize veruical energy-absorbing plates 1s present-
ed A proposed system which uses vertical elastic plates perpendic-
ular to incoming waves i1s described The system includes a rather
immobile wave reflector situated about a quarter of a wavelength
behind the first plate The opuimal force field s considered, the
spectrum of appropriate wavelengths can be broadened by adding
more swinging plates, so that efficiencies of 80-100% are theoreti-
cally attainable for a wavelength spectrum extending over an order of
magnitude ML

A78-48854 Possible simifanity solutions for free convec-
tion boundary layers adjacent to flat plates in porous media C H
Johnson and P Cheng (Hawat, Unwersity, Honolulu, Hawan)
International Journal of Heat and Mass Transfer, vol 21, June 1978,
p 709718 20 refs NSF Grant No Gi 38319, Contract No
EY-76-C-03-1093

The necessary and sufficient conditions under which similarity
solutions exist for free convection boundary layers adjacent to flat
plates in porous media are examined in this paper For steady free
convection 1t was determined that similanity solutions exist for
vertical plates when the temperature difference between the wall and
the environment varies according to power-law and exponential
forms and for horizontal plates according. to power-law forms Also,
several very specific solutions exist for unsteady free convection
about flat plates in a porous medium For a stable thermally
stratified environment similarity solutions exist only for steady free
convection about vertical plates {Author)

A78-48910 Magnetic confinement fusion energy research
H Grad (New York Uniwversity, New York, N Y ) International
Journal of Fusion Energy, vol 2, Summer 1978, p 3-38 31 refs
Contract No EY-76-C-02-3077

Controlled thermonuclear research and magnetic fusion energy
characteristics are surveyed The contribution of mathematical
analysis to an understanding of these processes 15 considered with
attention to the stimulatory effect generated by fusion problems for



A78-48975

the field of pure mathematics The present status and future
projections of the extent of understanding of magnetic confinement
fusion are discussed Mathematical examples include treatment of the
adiabatic problem and generalized differential equation in a simple
geometry, isolation and generalized adiabatic constraints, and rests-
tive diffusion ML

A78-48975 The ‘Windmill Case’ - Facing up to appropriate
technology T J Lodge (Department of Community Development,
Toledo, Ohio} Environmental Affairs, vol 6, no 4, 1978, p
491-510 79 refs

The 1977 NY Public Service Commussion decision concerning
the Windmill Case s discussed with attention to the organization of
the electric utility industry and the response of the industry to
innovative small-scale power-generation techniques The Windmill
Case involves generation of electricity sufficient for the inhabitants
of a NYC apartment house by means of a windmill located on the
building roof While the building inhabitants, who form a co-op, did
not object to the minimum demand charge imposed by the utility,
the co-op did object to the minimum customer charge The relevance
of the Gainesville Utility Case 1s considered, the imphications of the
three stages of the modern electricity market are examined, and the
consequences of windmill proliferation for utilities and windmull
owners are explored ML

A78-49000 Energy balance for ethyl alcohol production
from crops J G da Silva, G E Serra (Sfo Paulo, Universidade
Estadual, Sdo Paulo, Brazil), J R Morerra, J Goldemberg (S3o
Paulo, Universidade, S3o Paulo, Brazil}, and J C Congalves Scrence,
vol 201, Sept 8, 1978, p 903-906 18 refs

Energy requirements to produce ethyl alcohol from three
different crops in Brazil (sugarcane, cassava, and sweet sorghum)
were calculated Figures are presented for the agricultural and
industrial phases The industrial phase 1s always more energy-
intensive, consuming from 60 to 75 percent of the total energy
Sugarcane ts the more efficient crop for ethyl alcohol production,
followed by sweet sorghum and cassava from a net energy viewpoint
The utilization of sweet sorghum stems might increase the total
energy gain from this crop to almost the same level as sugarcane
Cassava has a lower energy gain at the present state of agriculture in
Brazi) {Author)

A78-49038 # Dynamic characteristics of a system consisting
of a free-piston diese!l and an MHD generator (Dinamicheskte
kharakteristiki svobodnoporshnevogo dizel’-MGD-generatora}). B M
Antonov, V A Bashkatov, lu M Kinllov, | N Postnikova, S S
Safonova, and E, E Shpil'rain {Akademuna Nauk SSSR, Nauchno-
Issledovate!l'skn  Institut Vysokikh Temperatur, Moscow, USSR}
Teplofizka Vysokikh Temperatur, vol 16, May-June 1978, p
611-619 5 refs In Russian

The paper proposes a method for calculating the dynamic
characteristics of a system consisting of a free-piston diesel engine
and a liquid-metal MHD generator Results of the computation of the
dynamic, thermodynamic and cost-efficiency characteristics of the
system are presented for the following initial conditions indepen-
dent excitation, a channel induction of 2 T, active electrical loading,
a load coefficient of 0 95, a rectangular cross section of the MHD
channel of 5 mm x 20 mm, and three different piston areas, 312,
467, and 623 sq mm BJ

A78-49039 # Construction of a mathematical model of the
arc-discharge operational mode of the electrodes of an MHD
generator {K postroenuu matematicheskor modeli dugovogo rezhima
raboty elektrodov MGDgeneratora). L P Poberezhskn Teplofizika
Vysokikh Temperatur, vol 16, May-June 1978, p 620-623 12 refs
In Russian

A7849155 # Attitudes and behavior of the general public
regarding different forms of energy production. C Krebsbach, J
Scharioth, and |-G Schmid-Jorg. Battelle Information (Frankfurt),
June 1978, p 20-25.
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The goals, organization, and some results of a survey to
determine the attitudes of the general public towards different forms
of energy production in West Germany are reported A checklist of
research topics such as ‘What are the main arguments given by
members of the pubiic to substantiate their attitude for or aganst
specific forms of energy production’ is provided The survey was
conducted 1n Voerde on the Lower Rhine, Mannheim/Ludwigshafen,
and the rural district of Emmendingen Expressed attitides towards
nuclear power plants, coal, oil, water, gas, and sun derived energy are
summarized, and factors affecting attitudes and the firmness with
which these attitudes are held are examined ML

A78-49158 # The heat distribution in the Stechlin Lake asa
result of anthropogenic effects (Die Warmevertellung im Stechlinsee
in Auswirkung anthropogener Beeinflussung) A Klamt (Meteorolo-
gischer Dienst, Forschungsinstitut fur Hydrometeorologre, Berhin,
East Germany} Zestschrift fur Meteorologre, vol 28, no 3, 1978, p
165-169 In German

With reference to a 7-year measuring serses the temperature field
at the water surface formed by the cooling water circuit of the
nuclear power plant 1s described From a comparison of the
measured and the theoretical cooling curves - calculated on the
assumption of the presence of heat exchange only between water
surface and atmosphere - the portion of the vertical heat flux can be
obtained The influence of the stratification inside the lake and of
the wind 1s investigated {Author)

A78-49170 The solar timetable D. Hayes (Worldwatch
Institute, Washington, D C) Environment, vol 20, July-Aug 1978,
p 6-13, 38, 39 36 refs

A timetable for introduction and development of solar, renew-
able, and electrical energy sources is presented as an attempt to
describe a feasible course for moving rapidly toward increased
reliance upon renewable energy Heating and cooling of homes s
discassed with attention to passwe and actwe systems Wood,
ethanol/methanol, and methanol are considered as examples of
renewable fuels The prospects for generating electricity by hydro-
power, wind power, and photovoltaic cells are examined Attitudes
and obligations required for meeting the timetable for these classes
of energy sources are indicated M.L.

A78-49171 The case for CASES. W R Powell (Johns
Hopkins Unwversity, Laurel, Md.). Environment, vol 20, July-Aug.
1978, p 14-20, 40, 41 Contracts No W-31-109-38-3995, No.
N00O17-72-C-4401

The paper describes the Community Annual Energy Storage
System (CASES), a computer-simulated thermal utihty plan for
providing the heating and cooling required by a whole community
through the storage of summer heat and winter cold for use tn the
opposite season Although CASES has not been put into operation,
all the necessary equipment already exists and i1s commercially
avallable CASES provides cooting and heating for buildings by
means of two water pipes which distribute water from cold and
warm water storage facilities Warm water produced during summer
can be stored in an aquifer or, if an aquifer is unavariable, the cold
water returned to the central CASES facility 1s heated and passed
back to the community, the needed heat can be obtained from a
separate water pond through the use of an ice machine M.L

A78-49245 Observation of a forbidden tine of Fe XX and
its apphcation for ion temperature measurements in the Princeton
Large Torus tokamak. S Suckewer and E Hinnov (Princeton
University, Princeton, N.J) Physical Review Letters, vol. 41, Sept
11, 1978, p 756-759 14 refs Contract No EY-76-C-02-3073.

A78-49288 The development of beta-alumina for use in
electro-chemical cells - A survey G J May (Chionde Silent Power,
Ltd, Astmoor, Ches, England) (Chemical Socrety, International
Symposium on Molten Electrolytes and High Temperature Batterres,
Brighton, England, Sept 22, 23, 1977 ) Journal of Power Sources,
vol 3, Aug 1978, p 1-22 64 refs



which describe the operational processes in the collector are
considered and the efficiency of the collector is calculated Attention
15 given to the possibility to use the descnibed principle of operation
also in other applications GR

A78-49659 O1! spill recovery with magnetically retrievable
sorbents - Prebminary performance report of MAG-I A 24-foot
magnetic type recovery vessel for hight oils J E Turbevitle In
Oceans ‘77, Annual Combined Conference, 3rd, Los Angeles, Calif ,
October 17-19, 1977, Conference Record Volume 2
New York, Institute of Electrical and Electronics
Engineers, Inc , Washington, D C, Marine Technology Society, 1977,
p 33E-1to 33E-6
A portable o1l spill recovery vessel which incorporates magnetic
principles for the retrnieval process was completed in the spring of
1977 An integral part of the project was the lab research required to
obtain the optimum formulation for a magnetically retrievable
_sorbent material The following properties were considered to be
essential for the ‘ferrofoam’ product (1) high magneuc force to

weight ratio, (2) positive flotation on water, (3} discriminative .

absorption of ol vs water even after extended periods of use, (4)
high percentage of oil retention in saturated foam prior to wringing,
low percentage of oil retention after wringing, (5) no significant loss
of physical characteristics after continued wringing, and (6) harmless
to marine life and ocean ecology Details of ferrofoam production
and of test procedures employed to analyze the essential operational
functions of the recovery unit are presented Sorbent requirements,
ol recovery rates, limitations, and a cost-to-benefit analysis are
discussed in detail BJ

A78-49662 Interpretation of oceanographic data for the
design of ocean thermal energy conversion plants. L F Lewis{US
Department of Energy, Washington, D C) and J. W Mavor, Jr
(Woods Hole Oceanographic Institution, Woods Hole, Mass) In
Oceans 77, Annual Combined Conference, 3rd, Los Angeles, Calif ,
October 17-19, 1977, Conference Record Volume 2
New York, Institute of Electrical and Electronics
Engineers, Inc., Washington, D C, Marine Technology Society, 1977,
p 41B-1to 41B-7 16 refs ERDA-supported research
The design of an OTEC plant requires oceanographic measure-
ments at the specific site to a fine degree of detall over a time
interval and with a frequency sufficient to assure optimum configura-
tion and performance A part of the design process is the continuous
evaluation of the oceanic data and matching 1t to the needs of design,
construction, and test The present paper describes a program
underway to assess available ocean data (pertaining to such parame-
ters and phenomena as temperature, extreme events, waves, internal
waves, biofouling, and corrosion and erosion), to design a plan and
schedule to match ocean data to OTEC design, to match existing
data to this plan, and to recommend a program of additional
measurements. BJ

A78-49663 OTEC - An emerging program of significance
to the marine community C E Rudiger, Jr and L O. Smith
{Lockheed Mussiles and Space Co, Inc, Sunnyvale, Calif} In
Oceans ‘77, Annual Combined Conference, 3rd, Los Angeles, Calif ,
October 17-19, 1977, Conference Record Volume 2
New York, Institute of Electrnicai and Electronics
Engineers, Inc , Washington, D.C, Marine Technology Society, 1977,
p. 41C-1 t0 41C-7 8 refs
ERDA intends to conduct a commercial demonstration of the
Ocean Thermal Energy Conversion (OTEC) concept in 1984. This
paper describes the ERDA program plan leading to the demonstra-
tion, discusses some commercialization considerations, and gives
special attention to two of the major steps in the plan - OTEC-1
{design of a closed-cycle power plant) and OTEC-100 [selection of
hull shape) Consideration 1s also given to cycle efficiencies and
several key marine-technology i1ssues Among the latter are biofouling
and its potential impact on heat exchanger performance, the cold
water pipe (OTEC’s major ocean structure), and the heavy marine
construction aspects of an OTEC plant B8.J
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A78-49664 Ocean thermal energy conversion heat ex-
changer biofouling - Strategies of control P. C. Springer {Lockheed
Ocean Laboratory, San Diego, Calif.) In Oceans ‘77, Annual
Combined Conference, 3rd, Los Angeles, Calif., October 17-19,
1977, Conference Record. Volume 2 New York,
Institute of Electrical and Electromics Engineers, Inc, Washington,
D C., Marine Technology Society, 1977, p 41D-1 to 41D-4 6 refs.

The potential effect of biofouling on OTEC heat exchanger
performance s considered A brief review is presented of some of the
candidate biofouling control systems, including chlorination, Amer-
tap {a continuous tube-cleaning system that circulates sponge rubber
balls), a shuttfe brush system, biocidai soak, toxic impregnation,
slurries, screening, and a number of experimental countermeasures.
Factors considered in evaluating the suitability of these counter-
measures for OTEC are described, and areas of research that must be
addressed are identified B8J

A78-49666 Deep ocean inflatable pipe A L James
(SEACO, !nc, Kailua, Hawan) and J G Blackinton {Hawa,
University, Honolulu, Hawan) In Oceans ‘77, Annual Combined
Conference, 3rd, Los Angeles, Calif , October 17-19, 1977, Confer-
ence Record Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc , Washington, D C, Marine
Technology Society, 1977, p POSTER-F-1 to POSTER-F-6 7 refs
Research supported by the University of Hawan

The concept of a farge-diameter infiatable pipe for open ocean
upwelling and OTEC apphcations s discussed The pipe s a
double-wall, honeycombed structure of flexible material Water fills
the cavity between the walls, pressurizing this water inflates the pipe
which produces a stiff structure Cold water 1s pumped to the surface
through the cavity bounded by the inner wall The inflatable pipe
offers the advantages of ease of installation and noncatastrophic
buckliing Pipe geometry and inflation-induced loads are analyzed,
and a preliminary bending analysis 1s performed Model tests are
compared with the analysis, substantiating the feasibility of the
concept BJ

A78-49669 Generation of thermonuclear neutrons by laser
action on a conical target V | Vovchenko, A S Goncharov, lu S.
Kaslanov, O V Kozlov, | K Krasiuk, A A Mahutin, M G
Pastukhov, P P Pashinin, and A M Prokhorov (Akademna Nauk
SSSR, Fizichesknn Institut, Moscow, USSR) (ZHETF Pisma v
Redaktsuu, vol 26, Nov 5, 1977, p 628-630 ) JETP Letters, vol 26,
Nov 5, 1977, p 476,477 Translation

Experiments were performed on laser-beam compression of a
deuterium-filled target consisting of conical cavities pressed into lead
and closed with a lavsan polyester shell 5 microns thick and radius of
curvature of 17 mm, the same as the dimension of the cone
generator The cone apex angle was 53 deg The radiation was
focused by a lens with f = 30 cm The largest neutron yield of about
26,000 neutrons was recorded when laser radiation of energy 70 J
and duration 25 nsec was focused on a target at 1 atm An estimate
shows that 8-14% of the laser radiation energy should be converted
into energy of the compressed ptasma Shortening the laser pulse
duration to 5 nsec while decreasing total energy to 30 J led to nearly
complete vanishing of neutrons PTH

A78-49731 # Use of a field bench for testing turbojet
engines (Utilizzazione di un banco campale per la prova di
turbomoton). A Russo, A Colantonio (Aeronautica Militare, Rome,
ltaly), and G Torella (Napoh, Unwersita, Naples, ltaly) Assocra-
2ione Italiana di Aeronautica e Astronautica, Congresso Nazionale,
4th, Milan, Italy, Sept 19-23, 1977, Paper 48 p 7 refs In ltalian
The paper describes the use of a field test bench for taking

measurements of the thermodynamic cycle of awcraft turbojet
engines The guiding concept n selecting the strumentation was to

use a minimum of sensors without sacrificing measurement accuracy
and rehabiity Two attached sensors were used, consisting of two
thermocouples, of which one furnished data on the static tempera-
ture downstream of the compressor and the second measured the
static temperature downstream of the turbine The test bench,
sensor, and other instrumentation are described, and the method of
determining the cycle from the measurements 1s explained PTH
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A78-49781 * # A laser-powered flight transportation system
A Hertzberg, K C Sun (Washington, University, Seattle, Wash ), and
W S Jones (Lockheed Missiles and Space Co, inc, Paio Alto,
Calif )} American Institute of Aeronautics and Astronautics, Aircraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21-23, 1978, Paper 781484 3t p 28 refs Grant No

NGL-49 002 044
Laser energy transmitted from a solar-power satellite via a set of
relay satellites 1s used to power a cruising ar transport, 1e, a
laser-powered awrplane The result 1s a nearly fuelless pollution-free
flight transportation system which 1s cost competitive with the
fuel-conservative arplane of the future The major components of
this flight system include a laser-power satellite, relay satellites,
laser-powered turbofans, and a conventional airframe The relay
satellites are orbiting optical systems which intercept the beam from
a power satellite and refocus and redirect the beam to its next target
{Author})

A78-49802 * # The solar power satellite concept - A space
program perspective. C C Kraft, Jr (NASA, Johnson Space Center,
Houston, Tex )} Journal of Energy, vol 2, July-Aug 1978, p
193-195

The Space Shuttle will reduce the cost of transportation to
space from thousands of doHars per pound to hundreds of dollars per
pound. Studies of future systems mdicate that these costs may be
further reduced to tens of dollars per pound by using large space
freighters, which would be required to build solar power sateliites it
1s pointed out that the Space Shuttle will provide a versatile tool in
the 1980's to support the exploration of the solar power satellite
concept as well as other space programs of the future Three
apparently different applications, related to materials processing in
space, advanced satellite communications, and solar power satellites,
have a number of common requirements These include the need for
large solar power arrays in space and/or the need to construct large
systems in space Consequently, a space program which includes
development of the techniques for flarge power supplies and
structural systems provides the basis for selecting and implementing
any or all of these promising applications GR

A78-49803 * # SPS cost considerations. G R Woodcock
{Boeing Aerospace Co, Ballistic Missiles and Space Dw., Seattle,
Wash ) Journal of Energy, vol 2, July-Aug. 1978, p. 196-202,
Contract No NAS9-15196,

Recent solar power satellite {SPS) system definition stuches have
emphasized cost estimation for the operational phase of an SPS
program, in order to assess economic practicality of SPS. A cost
analysis approach is described Cost results for asilicon photovoltaic
SPS are reported, showing SPS costs from $1700 to $2700 per
kilowatt and busbar power costs from 3 cents to 7 cents per
kilowatt-hour Rationales behind the estimates are discussed

{Author)

A78-49805 # Particle trajectories in swirling flows. R P.
Dring and M Suo (United Technologies Research Center, East
Hartford, Conn ). Journal of Energy, vol 2, July-Aug 1978, p.
232-237 8refs

The ability to utiize fuels which form particulate matter upon
combustion {eg., coal) in a gas turbine depends in part upon an
understanding of the nature of particle trajectories in swirling flows.
Although a number of investigators have studied specific flows or
developed specific computational methods for particie trajectories in
swirling flows, none have obtained solutions which are general in
nature In this paper a series of exact general solutions for
trajectories of spherical particles in free-vortex swirling flow have
been obtained in the absence of aerodynamic lift phenomena. As
would be expected from related works, it has been found that for
low particle Reynolds numbers {Stokes flow) the degree to which a
particle either follows the flow streamlines or is centrifuged out
across ;them s essentially described by a single dimenstonless
parameter, the Stokes number For higher particle Reynolds numbers
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the results can be presented in terms of two relevant parameters, one
of which may be the Stokes number Furthermore, even in this latter
case the results indicate that the Stokes number is the dominant
parameter Based on these resui.s a number of conclusions have been
drawn on the nature of particle trajectories in turbine airfoll
passages, and (n centrifugal separatars. (Author}

A78-49808 # Assessment of energy conservation using solar
energy in Kansas. J T Pytlinski {New Mexico State University, Las
Cruces, N Mex ). Journal of Energy, vol 2, July-Aug 1978, p
250-253 7 refs

The continuous depletion of fossil fuels has created a situation
which demands a gradual replacement of quickly depletable re-
sources by nondepletable resources such as solar energy Growth of
the use of solar energy systems 15 related to several factors such as
solar energy rights, system cost-effectiveness, availability of data
actually tested for construction costs, maintenance reguirements,
and system reliability, integration of solar energy facilities into
utilities load-management planning, and [ocal and federal incentives,
which when put together, control solar energy devices deployment
Several solar bills active in Kansas induce citizens in the state to use
solar energy. A study of energy conservation in Kansas by using solar
energy s conducted. lt 1s concluded that although solar energy
growth at present 1s impressive, solar energy will contribute hittle to
energy conservation In the state by 1980 {t s recommended to
consider steps related to a mandatory use of solar energy n new state
and federal buildings, and the mandatory use of solar energy in new
dwellings when technically feasible GR

A78-49838 Some preliminary results on the performance
of a small vertical-axas cylindrical wind turbine. G Ahmadi (Pahlavt
University, Shiraz, iran) Wind Engineering, vol 2, no 2, 1978, p
65-74. 20 refs Research supported by the Pahlavi University

The performance of a newly developed small vertical-axis wind
turbine with two sall blades i1s described The model design is
explained, and the effect of wind velocity and various blade angle
settings on the power coefficient s studied Maximum power
coefficients for various conditions are plotted Although the max-
mum efficiency of the mode! s only about 7%, it 1s suggested that
the use of this wind energy convertor in remote rural areas of
developing countries might be feasible due to the simplicity of the
blade design and the relatively low cost of construction, M L.

A78-49839 Model and prototype performance characteris-
tics of Savonius rotor windmidl. M H Khan (Hlinois, University,
Urbana, Il ) Wind Engineering, vol. 2, no 2, 1978, p 75-85, 7 refs.
Research supported by the Ford Foundation

Model tests were conducted in a wind tunnel to arrive at an
optimum configuration of Savonius rotor windmiil Effects of three
design parameters, namely rotor shape, overlap between rotor blades,
and separation gap between rotor blades, on the operating charac-
teristics were studied Rotor models with different combinations of
the variable parameters were tested under three wind velocities to
determine the configuration which would provide the best relative
performance From this study 1t was found that the optimum
configuration was different from the standard Savonws design not
only in the blade shape but also in the overlap distance between
blades. On the basis of the results obtained from mode! tests, a
prototype unit based on the optimum design configuration was built
and tested on an open site Results obtained from the tests of the full
scale design are encouraging The results have corroborated some of
the onginal findings of Savonius {Author}

A78-49840 Optimum design point geometry and perfor-
mance of propeller type wind turbines. N H Juul (New York, State
Unwversity, Buffalo, N.Y.). Wind Engineering, vol 2, no 2, 1978, p
86-102. 6 refs

The simple strip theory 1s used to develop the equations which
are required to determine the optimum design point geometry and
performance parameters of propeller type wind turbines. The
optimum design point 1s defined by the conditions which maximize
the power absorbed by each blade element along the blade. A




computer program s developed to calculate, for a given airfoil, the
dimensionless opttmum design point performance The behavior of
the important {ocal and total turbomachinery parameters are studted.
The range of tip speed ratios for which the strip theory 1s applicable
1s determined. The effects of viscosity, compressibility and tip losses
are investigated As an example, the results for wind turbines with
NACA 4312 blades are presented graphically These graphs may be
used to choose the design point best suited for a desired application
< N {Author)

A78-49841 Improvement of windmill efficiency by
boundary layer control J S Montes (Tasmania, University, Hobart,
Australia} Wind Engineering, vol 2, no 2, 1978, p. 103-114 7 refs.

The desirabihity of using boundary layer suction to increase the
efficiency of conventional windmills 1s discussed The rotation of the
windmill blades provides a source of internal flow which can be
utihzed as a simple pump for the boundary layer suction, and a
ssmplified mathematical model of the internal flow 1s presented.
Equations are integrated numerically for some assumed values of the
windmill geometrical parameters, and 1t 1s shown that, If certain
conditions are assumed, advantages of some 20% in the operational
efficiency of a vaniable pitch windmill and 33% for the fixed-pitch
windmill can be obtained ML

A78-49842 The application of small wind powered genera-
tors In telecommunications and other high reliability systems A_ J
A Hinsley and D A, D Smith (Pye Telecommunications, Ltd,
Cambrnidge, England) Wind Engmneering, vol. 2, no 2, 1978, p
115-126, 9 refs.

The use of 2.kW wind-powered generators of proven design to
provide a highly reliable source of power for radio communication I1s
discussed Australian experience in using wind generators to provide
power for remote sites i1s surveyed, and power requirements for
different purposes are calculated Engineering of systems is con-
sidered, and the total cost of wind-power generators, tower, energy
storage, control equipment, and necessary buildings and foundations
is esttmated to be n the order of 8500 British pounds to supply a
load of 200 watts. This form of wind-powered generation is
economically justifiable only (f the expenses involved in providing a
connection with a cheap electricity source are considered in
comparison M.L.

A78-49849 Potential lithium requirements for fusion
power plants. J. N Hartley, B F. Gore, and J. R. Young {Battelle
Pacific Northwest Laboratories, Richland, Wash.) Energy (UK), vol
3, June 1978, p. 337-346. 16 refs.

The use of ithium by fusion power plants is discussed, and it1s
estimated that a 1000-GWe generating capacity {twice current U.S
generating capacity) would require 400,000 to 1,200,000 metric tons
of natural hithhum, While U S, supplies of lithium are considered
sufficient, the rate of increase in U.S. production would have to be
accelerated to meet the expected demand. The fusion process Is
surveyed, and the fusion fuel requirements are examined with
attention to fuel consumption by fusion reactions, fuel consumption
due to blanket requirement, and blanket inventory requirements.
The economics and feasibility of increasing the rate of lithium
production are discussed ML,

A78-49948 Design of solar heating and cooling systems for
nonresidential buifdings in the east north central region of the United
States. R K Newman (Dayton, University, Dayton, Ohio} In
NAECON °78, Proceedings of the National Aerospace and Electron-
ics Conference, Dayton, Ohio, May 16-18, 1978 Volume 2.
New York, institute of Electrical and Electronics
_Engineers, Inc, 1978, p 862-867
Descriptions of various solar heating and cooling projects in an
area i1t which 60 percent of the US population lives are given with
emphasis on the Troy-Miam) County Library system which was put
in operation this past winter Instrumentation and control strategtes
for the various modes of operation are discussed for this system, the
Columbus Techmical Institute Phase V, and the Stark County Library
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buiidings which will provide both solar heating and cooling The use
of solar energy to provide a large quantity of domestic hot water,
swimming pool heat, and assistance to heat pumps 1s discussed with
respect to the Deer Creek Lodge solar project Brief descriptions of
solar heating systems for a Dayton Fire Station and a Mound
Laboratories building are also given {Author)

A7849949 Research in the electrofluid dynamic /EFD/
wind driven generator. J E. Minardi and M O. Lawson (Dayton,
University, Dayton, Ohio) In NAECON ‘78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, inc, 1978, p 869-873 8 refs
Contract No EY-76-S-02-4130

The Elfectrofluid Dynamic (EFD) wind driven generator directly
converts wind energy to electrical energy without moving parts
Conventitonal wind turbines are currently limited in size, with the
greatest diameter presently envisaged being 300 to 400 feet For the
EFD wind driven generator there are no fundamental reasons to
restrict the size, therefore, economics of scale and far larger powers
than conventional systems can be realized Analyses predict favorable
performance charactenstics for EFD wind generators, however,
specific experimental data have been lacking Research areas present-
ly being emphasized are discussed and performance of experimental
arrays being conducted in an Eiffel-type wind tunnel are also
discussed {Author)

A78-49950 A low cost aerodynamic heatsr representing a
fully matched load for wind energy systems. M O Lawson {Dayton,
University, Dayton, Ohio) In NAECON '78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 874-880

The aerodynamic heater described operates on fluid dynamic
principles as does the wind turbine This relation makes 1t possible to
operate the wind turbine at 1ts optimum tipspeed to wind velocity
ratio up to the wind turbines rate value. The heater resembles a
centrifugal blower shaped like a disk 12-inches in diameter by
4-inches thick A sketch 1s provided of a heater which consists of a
sheet metal case having an awr intake port at the center of one
circular face, and an air outlet along the perimeter An internal rotor
with blades around its circumference, an internal toroidal air passage
with stator blades, and a variable outflow butterfly-valve to regulate
terperature are the other components The aerodynamic heater
system may consist of a fixed-pitch wind turbine mounted on a
tower along with a step-up transmission to match the torque
characteristics of the wind turbine and the heater G.R

'

A78-49961 Modeling refinements for the rectified super-
conducting alternator T A Stuart (Toledo, Unwersity, Toledo,
Ohio) and M W Tripp (Detroit Edison Co, Detroit, Mich) In
NAECON '78, Proceedings of the National Aerospace and Electron-
ics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 1002-1009. 10 refs Grants No AF-AFOSR-
76-2997, No AF-AFOSR-77-3413
Certain characteristics of an earlier steady state model developed
by Stuart and Tripp (1977} for the rectified superconducting
alternator are examined The earlier approach involved the derivation
of a set of five nonlinear equations, these equations were then solved
via a standard Newton-Raphson algorithm, and the solution was used
to evaluate several other variables The present paper carries out an
analysis which shows that the earlier model can be improved by
ehminating an ambiguity associated with the ac field current and by
reducing the number of system equations from five to two Data are
included to show that the modified equations are consistent with the
earlier model 8J
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A78-50126 Pacific Chemical Engineering Congress, 2nd,
Denver, Colo, August 28-31, 1977, Proceedings Volumes 1 & 2
Congress sponsored by the Inter-American Confederation of Chemi-
cal Engineering and Asian Pacific Confederation of Chemical
Engineering New York, American Institute of Chemical Engineers,
1978 Vol 1,732 p,vol 2, 711 p Price of two volumes, $35

The Congress places emphasts on chemical processes of energy
development and pollution control Consideration Is given to reuse
and treatment of industrial waste water, utilization of cellulosic
materials in unconventional food production, SO2 stack gas scrub-
bing technology, environmental aspects of shale oll production and
processing, advances In petroleum and petrochemical technology 1n
the Pacific, forest residuals for the production of chemicals and
energy, and filtration and magnetic separation for hquified coal and
other liquids The foilowing topics are also examined biochemical
sources of energy, the environmental aspects of coal conversion,
status and prospects of unconventional fuels, environmental aspects
of tar sands processing, and the design and industrial apphcations of
fluidized bed reactors BJ

A78-50128 Potential and economics of energy production
by bioconversion E C Clausen, O C Sitton, and J L Gaddy
(Missourt-Rolla, Unwersity, Rolla, Mo} In Pacific Chemical Eng-
neering Congress, 2nd, Denver, Colo, August 28-31, 1977, Proceed-
ings Volume 1 New York, American Institute
of Chemical Engineers, 1978, p 183-186 16 refs

It 1s estimated that approximately one-fourth of the total energy
requirement of the United States could be met by using present
farming techniques on idle lands to produce biomass and by utihzing
blomass from agricultural wastes Conversion of biomass to methane
can be accomplished through the process of anaerobic digestion It s
concluded that bioconversion of plant matter to methane s
economically attractive at today’s fossil fuel prices Based on present
technology, a reasonable return could be expected with a gas price of
$2/MSCF BJ

A78-50130 Flue gas desulfurization and other options F
T Prnciotta {(US Environmental Protection Agency, Washington,
D C} In Pacific Chemical Engineering Congress, 2nd, Denver, Colo ,
August 28-31, 1977, Proceedings Volume 1
New York, American Institute of Chemical Engineers, 1978, p
256-260 6 refs

Present-day options for utihzing coal to produce electricity
consistent with, sulfur oxide emission reguiations are limited to
obtaining low-sulfur coal, employing flue gas desulfunization (FGD)
and in some cases physically cleaning the coal Other emerging
technologies which may be competitive with FGD in the early to
mid 1980 period include fluidized bed combustion {atmospheric
and pressunzed), coal gastfication (steam and combined cycles) and
coal liquefaction (Author)

A78-50133 Sulfur dioxide removal at Salt River Project’s
Coronado Generating Statton G E Palominog and A G Sasst
(Bechtel Power Corp, Los Angeles, Calif} In Pacific Chemical
Engineering Congress, 2nd, Denver, Colo, August 28-31, 1977,
Proceedings Volume 1 New York, American
Institute of Chemical Engineers, 1978 p 276-283

A78-50134 Critical analysis of sulfur dioxide removal
systems for power generation apphcations J M Slaminski (US
Naval Construction Battalion Center, Civil Engineering Laboratory,
Port Hueneme, Calif } and D W Chnistian (Public Service Company
of New Mexico, Albuquerque, N Mex) In Pacific Chemical
Engineering Congress, 2nd, Denver, Colo, August 28-31, 1977,
Proceedings Volume 1 New York, American
Institute of Chemical Engineers, 1978, p 284-294 7 refs

Seven commercial processes for extracting sulfur dioxide from
steam or steam-electric generating plants are analytically compared
The operation and economics of ime and limestone slurry scrubbing,
ditute and concentrated double alkali, and dilute sulfuric acid
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processes with gypsum disposal products, are contrasted with sodium
sulfite/bisulfite and activated char sulfur recovery systems Each
process 1s critically analyzed to yield system flow and “aperating
expenses, Including equipment power consumption, product disposat
costs or credits, reagent requirements and operating and maintenance
costs The laws for scaling these results to any given plant capacity
and coal sulfur content are developed and parametrically graphed
This information 1s an invaluable guide for the Navy or utility
engineer to perform accurate system evaluations with ease  (Author)

A78-50135 Interface design problems between coal fired
botlers and SO2 scrubbing systems. J D Ferrell and E W Stenby
(Stearns-Roger, Inc, Denver, Colo) In Pacific Chemical Engmneer-
ing Congress, 2nd, Denver, Colo, August 28-31, 1977, Proceedings
Volume 1 New York, Amercan Institute of
Chemical Engineers, 1978, p 295-302

For the past five to ten years, an accelerated engineering effort
has been expended for the purpose of developing sutfur dioxide
(SO2) removal systems capable of treating the flue gases produced in
coal-fired, steam/electric generating stations As a result of these
activities, there are now commercially avalable ten to twenty
systems which can meet the needs of the Utility industry Although
each of these systems is characterized by certain unique equipment
designs and operating parameters, they also have 1In common many
interfaces with the boiler system and operation This paper presents
an overview of the interactions of the bailgr operation on the
scrubber and vice versa Special emphasis IS placed on recent
developments in applying sulfur dioxide scrubbers to large coal-fired
steam generators Where possible, the adverse operations expernienced
In these systems are highlighted {Author)

A78-50136 Flue gas desulfunzation in ventun scrubbers
and spray towers F Bondor, J Englick, and A Saleem (Chemico Air
Pollution Control Co, New York, NY) In Pacfic Chem:cal
Engineering Congress, 2nd, Denver, Colo, August 28-31, 1977,
Proceedings Votume 1 New York, American
Institute of Chemical Engineers, 1978, p 303-307
One of the major contributors of sulfur dioxide emissions In the
atmosphere today s the combustion of sulfur-bearing fossi fuels,
such as those used in industrial boilers and power generating stations
These two sources account for approximately 77% of the total sulfur
dioxide emissions in the United States Enactment of sulfur dioxide
emussion regulations in the developed countries of the world in
recent years has spurred the development of the broad range of
systems for sulfur dioxide emission control Wet scrubbing with
alkalr chemisorbents 1n water has emerged as the most widely used
means of accomplishing this purpose This paper presents a review of
the commercial development of wet scrubbing processes for flue gas
desulfurization in the U S with particular emphasis on the use of
lime/limestone alkals sturries in venturi and spray tower absarbers
{Author}

A78-50137 A review of the preliminary operating results
of the flue gas desulfurization unit at the Valmont Generating
Staton S W Goering {(Public Service Company of Colorado,
Denver, Colo) and R E Nilan (Stearns-Roger, Inc, Denver, Colo )
fn  Pacific Chemical Engineering Congress, 2nd, Denver, Colo,
August 28 31, 1977, Proceedings Volume 1

New York, American Institute of Chemical Engineers, 1978, p
316322

A7850141 Design of a spray tower scrubber for Coal
Creek Station J R Martin {Combustion Engineering, Inc , Windsor,
Conn}, R W Dutton (Black and Veatch Consulting Engtneers,
Kansas City, Mo ), D C Kettner (United Power Association, Elk
River, Minn}, and W W Hickok (Cooperative Power Association,
Minneapohs, Minn ) In Pacific Chemical Engineering Congress, 2nd,
Denver, Colo, August 28-31, 1977, Proceedings Volume 1
New York, Amencan Institute of Chemical Engineers,
1978, p 389-394
Coal Creek Station 1s a two-urit 1000-MW generating plant
being constructed in N Dakota The present paper describes the



design and operational features of the spray tower scrubber system
designed to control sulfur dioxide emissions from the power plant,
which burns low-sulfur hgnite Plant design considerations which
influence the cleaning and dispersal of combustion gases are
presented Some of the features of the scrubber system designed to
meet the requirements imposed by the plant design are high-
efficiency spray tower absorbers, use of alkall in fly ash, and scale
control BJ

A78-50142 Factors that influence the teaching of organic
material from in situ spent shale G Amy and J Thomas (California,
University, Berkeley, Calif } In Pacific Chemical Engineenng Con-
gress, 2nd, Denver, Colo, August 28-31, 1977, Proceedings Volume
1 ' New York, Amenican Institute of Chemical
Engineers, 1978, p 398-402 Research sponsored by the US
Department of the Interior and ERDA

A series of batch and continuous flow experiments were run in
order to assess the potential for contamination of groundwater by
organic matenal leached from in situ spent shale The specific
objectives of these experiments were to (1) estimate the concentra-
tion of organic material present in leachate derived from various
types of in situ spent shale, and (2} identify vanables that affect the
concentration of organic material in leachate Concentrations of total
organic carbon (TOC) as high as 50 milligrams per liter were detected
during expenmentation Factors that significantly infiuenced the
concentration of organic material present in leachate included (1)
retorting conditions associated with spent shale, {2) spent shale
particle size, {3) water temperature, and (4} leaching time  (Author)

A78-50143 Sorption of SO2 on spent shale in packed
beds M A Hasanain, A L Hines, C L Murphy (Colorado School of
Mines, Golden, Colo), and J J Duvall (US Department of Energy,
Laramie Energy Research Center, Laramie, Wyo) In Pacific
Chemical Engineering Congress, 2nd, Denver, Colo, August 28-31,
1977, Proceedings Volume 1 New York, Ameri-
can Institute of Chemical Engineers, 1978, p 416-421 6 refs
Contract No E(29-2)-3780
Adsorption studies of SO2 have been carried out on spent shale
that was retorted at temperatures ranging from 300 to 1000 deg C A
chemical analysis and an X-ray diffraction analysis of all retorted
samples were made In addition, breakthrough curves of SO2 on
spent shale are presented along with the calculated isotherm
{Author)

A78-50144 Should anaerobic digestion - for methane gas
recovery - be included m a sludge treatment process utihizing
incineration L Hamer (Passavant Corp, Birmingham, Ala) In
Pacific Chemical Engineering Cangress, 2nd, Denver, Colo, August
28-31, 1977, Proceedings Volume 1 New York,
American Institute of Chemical Engineers, 1978, p 698-702

The paper examines the economic feasibility of using anaerobic
digestion and incineration in the treatment of a mumicipal primary/
waste-activated sludge stream It 1s shown that the process which
utihzes anaerobic digestion and i1ncineration has a cost per ton of
treated sludge considerably greater than either of those which do not
employ digestion Moreover, the sludge conditioning cost-reduction
realized by using the incinerator ash as an admix agent sufficiently
offsets other somewhat greater expenses BJ

A78-50145 Technical and economical feasibthty of bio-
mass utiization as energy source in Californta V Cervinka
(Cahiforma State, Dept of Food and Agnculture, Sacramento,
Calif) In Pacific Chemical Engineering Congress, 2nd, Denver,
Colo, August 28-31, 1977, Proceedings Volume 2

New York, American Institute of Chemical Engineers,
1978, p 752-758 11 refs.

The potential overall biomass resource of Cahiformia, including
crop residues, dawry and feedlot waste, food processing industry
waste, and municipal solid waste, 1s estimated to be 1570 x 10 to
the 7th dry tons per year The heat content value of this resource 1s
1 11648 x 10 to the 10th J/ton, the gasification efficiency 15 62, the
energy equivalent value of gas generated 1s 10861 x 10 to the 17th
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Jfyear To make Cafifornia agriculture self-supporting, the remaining
55% of total energy required for food production can be potentially
generated from crops grown as renewable energy resources BJ

A78-50146 Biochemical routes to energy recovery from
municipal wastes A J Klee and C J Rogers (US Environmental
Protection Agency, Municipal Environmental Research Laboratory,
Cincinnati, Chio) In Pacific Chemical Engineering Congress, 2nd,
Denver, Colo, August 28-31, 1977, Proceedings Volume 2
New York, American Institute of Chemical Engineers,
1978, p 759-764 15refs
After analyzing the weaknesses of the conventional process to
produce methane from the anaerobic digestion of municipal sold
wastes, three pretreatment approaches are descrnibed and compared
alkall pretreatment, enzymatic hydrolysis, and acid hydrolysis The
major findings are that alkall pretreatment is effective and holds
pronuse particutarly for small-scale operations, and that recent
advances in acid hydrolysis make 1t a significant and economically
attractive technology for energy, chemical, and food production
(Author)

A78-50147 Survey of pyroconversion processes for bio-
mass T B Reed (Synthetic Fuel Research Center, Concord, Mass }
In  Pacific Chemical Engineering Congress, 2nd, Denver, Colo,
August 28-31, 1977, Proceedings Volume 2
New York, American Institute of Chemucal Engineers, 1978, p
765768 12 refs

The chemistry, thermodynamics, and process steps of the
pyroconversion of biomass are descnbed Consideration s given to
chemical reacttons of biomass, char reactions and charcoal produc-
tion, pyrolytic oll production, and gasification, hydrogenation, and
combustion of biomass The biomass can be burned directly for heat,
or 1t can be converted to solid, liquid or gaseous synthetic fuels B J

A78-50148 Multi-stage digestion to fuel gas of municipal
solid waste D L Wise, R L Wentworth, D C Augenstein
(Dynatech R/D Co, Cambridge, Mass), and C L Cooney (MIT,
Cambridge, Mass ) In Pacific Chemical Engineering Congress, 2nd,
Denver, Colo, August 28-31, 1977, Proceedings Volume 2
New York, American Institute of Chemical Engineers,
1978, p 769-776 14 refs Research supported by the Consolidated
Natural Gas Service Co
Multistage digestion experiments on shredded municipal sohd
waste were carried out with the aim of developing improved practical
processing systerhs for solid waste The multistage digestion process
1s primarily one of separating two broad groups of microorganisms,
namely, the acid formers which solubilize cellulosic matenals to
organic acids, and the methane formers which convert the solubilized
materials to fuel gas The acid forming step was accomplished using a
plug flow digester system of up to 10 individual reactors in series
When solubilized breakdown products were used as feed matenal to
the second stage or methane forming reactor, conversion to fuel gas
at high methane content was achieved 8J

A7850149 Environmental factors for Fischer-Tropsch
coal conversion technology J B. O'Hara, B | Loran, A Bela, and N
E Jentz (Ralph M Parsons Co, Pasadena, Calif) In Pacific
Chemical Engineering Congress, 2nd, Denver, Colo, August 28-31,
1977, Proceedings Volume 2 . New York, Amert-
can Institute of Chemical Engineers, 1978, p 855863 8 refs
ERDA-supported research

The environmentai factors of a conceptual commercial Fischer-
Tropsch coal conversion plant are discussed The Fischer-Tropsch
process, which converts coal into gaseous and hquid hydrocarbons, 1s
briefly reviewed The removal of sulfur and particulates from the
syngas generated, the sulfur balance of the conversion process, and
the quantity and types of effluent streams projected to be released
are described Estimated air emissions and aqueous effluents are
compared with applicable standards and found capable of meeting
the present and projected regulations The fate of trace elements
present in the coal and occupational safety aspects are also briefly
constdered {Author)



A78-50150

1

A78-50150 Conversion of western US coals to hiqud
products. R H Wolk, H E Lebowitz, W C Rovesti, and N C
Stewart (Electric Power Research Institute, Palo Alto, Calif) In
Pacific Chemical Engineering Congress, 2nd, Denver, Colo., August
28-31, 1977, Proceedings Volume 2 New York,
American Institute of Chemical Engineers, 1978, p 900-907 15 refs

tnformatton 1s reviewed on yields and operating conditions
based on Wyodak, Amax, Kaparowitz, and Black Mesa subbiturm-
nous coals These are compared with results from eastern coals
Recent information on early reaction chemustry for Wyodak coal s
also presented and compared to similar results with bituminous coal
The formation of calcium-rich solids has been noted in several of the
test programs Several speculative flowsheets are presented which
combine hydrogenation, residue gasification, and solids separations
n new ways with the am of lowering liquid product cast BJ

A78-50151 The SRC-Il process B K Schmid and D M
Jackson (Gulf Mineral Resources Co, Denver, Colo) In Pacific
Chemical Engineening Congress, 2nd, Denver, Colo, August 28-31,
1977, Proceedings. Volume 2 New York, Ameri-
can Institute of Chemical Engineers, 1978, p 908915 5refs

SRC-Il 15 an improved version of the Solvent Refined Coal
process The primary product of this advanced process is an ashless
distillate fuel containing less than 0 4% sulfur, in contrast to the solid
fuel produced in the oniginal version of the process Additional
products of SRC-1{ are pipeline gas, LPG, a light distillate liquid,
phenols, and ammonia With the completion of pilot scale develop-
ment work, the SRC-Il process will be ready for commercial-scale
demonstration A demonstration program is proposed using full-scale
equipment In a single process module plant which could eventually
be incorporated in a commercial facility BJ

A78-50152 Recovery and utilization of extreme low tem-
perature geothermal energy in Korea H D Yoo (Korea Advanced
Institute of Science, Seoul, South Korea}) In Pacific Chemical
Engineering Congress, 2nd, Denver, Colo, August 2831, 1977,
Proceedings Volume 2 New York, American
Institute of Chemical Engineers, 1978, p 923-929 14 refs Research
supported by the Korea Advanced [nstitute of Science

The recovery of low temperature geothermal energy (40-80 C)
. Korea 1s nvestigated by injecting air seasonally for local
community heating without heat exchangers, when a gas storage
development 1s planned A p?ellmlnary design was conducted to
study the feasibility of the scheme Safety, economics, reserve
estimation, and aguifer dynamics were studied Other recovery
methods and power generation have been briefly reviewed Conver-
sion to a small gas storage system upon depletion of geothermal
energy, because of Korea's pressing need for underground storage
system and the overall economic advantage, plays a very sigmficant
role to make the energy recovery attractive {Author)

A78-50153 Impact of solar heating and cooling on electric
utilities R Llavina, Jr and J A Bonnet, Jr {Puerto Rico Water
Resources Authonity, San Juan, P R ) In Pacific Chemical Engineer-
ing Congress, 2nd, Denver, Colo, August 2831, 1977, Proceedings
Volume 2 New York, American Institute of
Chemical Engineers, 1978, p 1068-1075 _

The impact of solar heating and cooling on an electric utility
was assessed in terms of the effect of this load on the generating
system, transmission system, and corporate financial structure during
the next ten years Heating and cooling loads were defined in terms
of their number, their energy consumption, and their load pattern
Estimates of these loads were validated through load survey
measurements on a selected statistical sample of customers The
effect of solar heating and cooling on the utility was fodind to be
retatively minor although a revision of the existing rate structure will
probably be required within three or four years (Author)
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A78-50154 Evaluation of a commercial-scale hydrocarbon-
1zation process to produce clean char, od, and pipeline gas from coal.
J M Holmes, D A Dyslin, M S Edwards, D S Joy, G R Peterson,
C B Smith, and P M Lantz (Oak Ridge Nattonal Laboratory, Oak
Ridge, Tenn)} In Pacific Chemical Engineering Congress, 2nd,
Denver, Colo, August 28-31, 1977, Proceedings Volume 2
New York, American Institute of Chemical Engineers,
1978, p 1081-1087 17 refs ERDA-sponsored research
This preliminary design and an economic evaluation of a
hydrocarbontzation facility include (1} beneficiation of the coal
feed, {2) coal hydrocarbonization to produce char, oil, and pipeline
gas fuels, (3) fluid-bed combustion for steam and power generation,
{4) hguid product hydrotreating, and (5) treatment of all plant
effluents A discounted cash flow analysis assuming 100% equity
financing, 12% return on equity, and coal priced at $20/ton resulted
in a product fuel price of $3 15/million Btu An alternative system,
in which the char is utilized as fuel for a power plant and a coal mine
1s included, demonstrated that for a power cost of 30 mills/kWhr and
a gas price of $3 50/MSCF, the oil price would be $12 50/bbl using
utility financing {Author)

A78-50155 The Pacific area energy supply/demand out-
look - The next fifteen years versus now J A West (Federal Energy
Administration, Washington, D C) In Pacific Chemical Engineering
Congress, 2nd, Denver, Colo, August 2831, 1977, Proceedings
Volume 2 New York, American Institute of
Chemical Engineers, 1978, p 1092-1097

The Pacific region’s current and evolving energy situation 1s
evaluated and assessed In terms of its associated economic and
political imphcations The Pacific area is expected to continue as an
energy deficit area through 1990 Total primary energy requirements
(TPE) are forecast to grow at about 6 percent per annum and reach
26 6 million barrels per day of oil equivalent in 1990 Od, largely
from other sources, will remain the pnmary fuel consumed in the
area and account for nearly two-thirds of projected TPE As in the
past, Japan will remain the largest energy user and account for over
two-thirds of the region’s forecasted 1990 crude oil imports of 14
million barrels per day and about 57 percent of the region’s
forecasted TPE Higher world energy prices will dampen demand and
stimulate the development of alternative energy sources 1n the area
Steam coal and nuclear energy offer good supply prospects i1n the
post-1985 perniod {Author)

A78-50157 Application of best practicable technology in
ar pollution control for the Syncrude project R R Goforth
{Syncrude Canada, Ltd, Edmonton, Alberta, Canada) In Pacific
Chemical Engineering Congress, 2nd, Denver, Colo, August 28-31,
1977, Proceedings Volume 2 New York, Ameri-
can Institute of Chemical Engineers, 1978, p 1287-1294 9 refs

The Syncrude project in northeastern Alberta, requiring the
mining of 83,000,000 tonnes of tar sand feed per year, is designed to
produce 125,000 barrels a day of synthetic crude The air pollution
control facilities in the Syncrude project are reviewed in terms of
‘best practicable technology’ critenia, which involve three basic
requirements (1) environmental need, {(2) demonstrated technolog)-
cal and economic feasibihty, and (3) acceptable overall project
economics including consideration of energy and environmental
costs ' B.J

A78-50221 * # Attitude control of large solar power satellites
R E Oglevie (Rockwell International Corp, Downey, Calif) In
Guidance and Controt Conference, Palo Alto, Calif, August 7-9,
1978, Technical Papers New York, American
{nstitute of Aeronautics and Astronautics, Inc, 1978, p 571-578 14
refs Research supported by the Rockwell International Corp,
Contract No NAS8-32475 (AIAA 78-1266)

Satellite power systems are a promising future source of
electrical energy However, the very large size solar power satellites
{relative to contemporary spacecraft) requires investigation of the
resulting attitude control problems and of appropriate control
techniques The principal effects of the large size are a great increase




In sensitivity to gravity-gradient torques and a great reduction in
structural bending frequencies with the attendant likelihood of
undesirable control system interaction A wide variety of control
techniques are Investigated to define approaches that mimimize
implementation penalties. These techniques include space
constructed momentum wheels, gravity-gradient stabitization, quasi-
inertial free-drift modes, and various reaction control thruster types,
some of which reduce the implementation penalties 1o a few percent
of the spacecraft mass. The contro! system/structural dynamic
interaction problem 1s found to have a tractable solution Some of
the results can be applied to other large space structure spacecraft
{Author)

A78-50251 Chances for exotics - Regenerable energy
sources (Chance fur Exoten - Regenerierbare Energiequellen). U.
Kaler (Kraftanlagen AG, Heidelberg, West Germany) Energre, vol
30, July 1978, p 219-223 In German

Characteristics of several forms of regenerable energy - moving
water, earth heat, solar radiation, biochemical processes, and wind -
are briefly surveyed Other topics include energy storage and the
generation of electricity from sunlight Costs and prospects of
development are considered 1n some cases. ML

A78-50252 Oif shale - Power source and raw material
(Olschiefer . Energietrager und Rohstoff). Energie, vol 30, July
1978, p 224-227 In German

The ‘Rohrback’ direct combustion procedure for obtaining both
energy and a raw material for cement manufacture from ol shale 15
described Combustion occurs rapidly 1n a flusdized bed oven kept at
800-850 C Puiverization, preheating, role of the waste-heat botler,
and treatment of the clinker are described, and the economics of the
process 15 examined M.L

A78-50253 Cold energy (Die ‘kalte’ Energie). D Weber
{Gutehoffnungshutte Sterkrade AG, Oberhausen, West Germany)
Energre, vol 30, July 1978, p 238-241 in German

A procedure for obtaining low-cost electricity by using evapo-
rated LNG to drive gas turbines in a closed process is proposed The
gas turbine 1n conjunction with a diesel mator would be located at an
LNG termnal and 1s thought to be capable of providing 211 MW at
an efficiency of 60% The components and the circulation scheme of
the proposed gas turbine are considered, and characteristics of
existing gas turbines, LNG terminals, LNG evaporation, and cost
estimates are explained. ML

A78-50254 Pyrolysis Flameless competition - Gasification
of trash for the recovery of material (Pyrolyse Konkurrenz ohne
Flamme - Die Vergasung von Abfallen zur Gewinnung von Energie)
F Nowak Energie, vol 30, July 1978, p 243-247 In German
Pyrolytic procedures for obtaining energy from garbage are
discussed The procedures might be able to provide a higher energy
yield more economucally than s obtained from the burning of
garbage Attention 1s directed to the Kiener system which utilizes a
low-temperature procedure for gasification of the organic materal
from garbage The pyrolysis of household garbage by the Kiener
system is considered with attention to the material balance and
energy balance of the process ML

A78-50300 Back-reflection effect on the long-wavelength
spectral response of solar cells L A Hussain {Ibadan, University,
ibadan, Nigerta) Journal of Physics D - Applied Physics, vol 11,
Aug 1, 1978, p 1535-1537

In the present paper, the effect of back reflection on the
long-wave spectral response of solar cells is calculated on the basis of
a simple n-on-p solar cell model The effect 1s found to depend
primarity on the cell thickness and to be sufficiently strong to justify
consideration in solar cell design and manufacture and 1n the analysis
of spectral response data VP
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A78-50401 Solar cell materials and their basic parameters.
€ Bucher (Konstanz, Universitat, Konstanz, West Germany). Ap-
plied Physics, vol 17, Sept 1978, p 1-26 286 refs Bundes"ibiﬂ(\iste~
rium fur Forschung und Technologie Contract No ET-4007-A,
Deutsche Forschungsgemeinschaft Contract No BU-362/1

An extensive survey of solar cell materials and their basic
parameters is presented Various types of cells (homojunctions with«
elements, heterojunctions with elements, MIS and Schottky diodes
with elements) are classified according to cell structure, crystalline
state, gaps, open-ctrcuit voltage, dlumination condition, and the
constitution and thickness of antireflex layers Developments in the
silicon area, HI-V compounds, I1-VI compounds, binary compounds,
chaicopyrites 11-iV-V2 and {-({{-V(2, and organic semiconductors are
discussed An extensive bibliography 1s included SCS

A78-50423 Fossil fuel - Future shock. J Gribbin (Sussex,
University, Brighton, England) New Screntist, vol 79, Aug 24,
1978, p 541-543

The effect of an increased amount of atmospheric CO2 on the
climate 1s discussed The role of natural reservoirs of CO2 s
examined with attention to the question of whether the reservoirs
still retain unhmited capacity or are nearing the end of their
capacity It 1s syggested that the oceans, which now contain more
than ten times as much carbon as the biomass and atmosphere
together, might serve for longterm and massive storage of CO2 The
‘quahty of life’ likely to result if CO2-induced temperature increases
and changes in water/rain patterns occur i1s weighed, and it 1s
suggested that the changes should not a priori be judged undesirable
Limntation of model predictions and possible model accuracies are
considered ML

€

A78-50425 Sweden strides towards a solar society. G
Taylor New Screntist, vol 79, Aug 24, 1978, p 550-5562

The Swedish program for developing solar energy sources is
described and contrasted with the Briush approach to energy
research The Swedish program envisions a 37% larger supply of
energy n 2015 than was avalable in 1975, about 12% of the
increased energy would come from direct solar heating, 62% would
come from biomass-yielding solid, liquid, and gaseous fuels, and
approximately 26% would come from solar-generated electricity,
including hydroelectricity It 1s suggested that, in contrast with the
British approach, the Swedes have placed more emphasis on simply
apphed conservation practices, are lass interested In expensive
research programs, and have funded a more diverse group of
researchers The program for devel‘@pmg residential passive solar
heating in Sweden 1s described ML

A78-50568 # Combustor performance of high availabihty
fuels C A Moses and D W Naegeh (US Army, Fuels and
Lubricants Research Laboratory, San Antomo, Tex ) Combustion
Instritute, Spring Techmcal Meeting, West Lafayette, Ind, Apr 3, 4,
1978, Paper 10 p

In connection with shortages which might occur with respect to
currently used et fuels, investigations have been conducted regarding
the feasibility to employ other fuels, which are available in adequate
quantities The reported study ts concerned with the effect which the
substitution of such fuels will have on combustor performance A
2-inch diameter cylindrical research combustor designed for high
temperatures and pressures was used in the study {t was found,
however, very difficult to draw significant conclusions about the
effects of fuel properties on combustion efficiency This difficulty
was related to the geometry of the combustor which was such that «f
the flame could be stabilized in the primary zone, combustion was
very efficient Even the two fuels with the highest end points and
viscosities were not significantly different GR

A78.50569 # Vanabihty of emissions measurements on a
small gas turbine engme G Opdyke, Jr {(Avco Corp, Awvco
tycoming Stratford Div, Stratford, Conn) Combustion Institute,
Spring Techrical Meeting, West Lafayerte, Ind, Apr 3, 4, 1978,
Paper 15p



A78-50571

A turboprop engine, rated at 620 equivalent shaft horsepower at
takeoff, configured with a shaft engine gearbox for test convenience,
was tested twenty times in a one-month period for measurement of
emission levels Ten different fuel manifold and injector assemblies
were tested The obtained results show that changing fuel injectors
wili have an impact on emission levels The vanability which results 1s
larger than that caused by injector design differences or by the
chfferences in the physical characteristics between Jet A and DF-2
fuels The fuel injector effect could not be explained by the variation
of fuel flow between individual injectors It 1s concluded that the
fuel spray droplet spatial distribution, probably unique to each single
injector, 1s such that hydrocarbon emissions are significantly affected
by fuel droplet or vapor impingement in the wall cooling film, and
CO emissions vary because of reaction quenching in the mainstream
and in the cooling film GR

A7850571 # Alternative fuel effects upon combustion ef-
ficiency in continuous combustors D A Schmidt and A M Mellor
{Purdue University, West Lafayette, Ind) Combustion Institute,
Spring Technical Meeting, West Lafayette, Ind, Apr 3, 4, 1978,
Paper 8p 5refs Army-supported research

The ability of the gas turbine engine to burn a variety of fuels 1s
an important asset in connection with considerations which take into
account the undesirability of a dependency on foreign crude ot A
gas turbine engine will, therefore, power the next generation Army
main battle tank Effects related to the use of different fuels are to
be investigated A systematic study is in this connection conducted
of fuel volatility and wiscosity relationships with efficiency It 1s
found that an increase in combustion inefficiency with heavier fuels
15 due to the larger droplets in the spray penetrating through the
shear layer into the relatively cooler free stream air where CO and
HC oxtdation reactions are quenched Results to date show that Jet
A blended exhibits shightly higher combustion inefficiency then no 2
diesel fuel The 90% distillation point appears to be the important
distillation regime relevant to combustion ineffictency GR

A78-50587 The development of a regenerator seal for
vehicular use M Kitano, H Okano (Toyota Motor Co, Ltd,
Shizuoka, Japan), T Otam (Hino Motors, Ltd , Hino, Tokyo, Japan),
and Y Kondo (Nippon Denso Co, Ltd, Kariya, Aichi, Japan) In
Tokyo Joint Gas Turbine Congress, Tokyo, Japan, May 22-27, 1977,
Proceedings Tokyo, Gas Turbine Society of
Japan, 1977, p 97-103, Discussion, p 104, 5 refs

The development of a regenerator seal for the GT-21 two-shaft
regenerative gas turbine engine for the Hino RL bus i1s described It
was very important for seal durabiiity that the mean contact pressure
of the seal against the core should be small and that local contact
pressure should not be excessive Candidate matenals were surveyed
and graphite was found to be the most suitable for a cold side seal
and for the peripheral part of the hot side seal A modified seal,
whose peripheral part was made of graphite and a thin metal plate,
showed good performance and seemed to have good durabihty B J

A78-50588 Aluminous keatite - A durable ceramic mate-
nial for rotary regenerator cores D G Grossmanand J G Lanning
{Corning Glass Works, Corming, NY ) In Tokyo Joint Gas Turbine
Congress, Tokyo, Japan, May 22-27, 1977, Proceedings
Tokyo, Gas Turbwne Soctety of Japan, 1977, p
105-110 7 refs
Operating characteristics of rotary ceramic regenerator cores in
small gas turbmes are discussed Included In the discussion are
matenial, configurations and structural considerations Core perfor-
mance in several different engine designs 1s described {Author)

A78-50592 A study on a premixed combustor for a
vehicular gas turbime T Morishita {Toyota Motor Co, Ltd , Susono,
Shizuoka, Japan), K Nakamura (Toyota Motor Co, Ltd, Toyota,
Archi, Japan), and Y Tanasawa (Toyota Central Research and
Development Laboratories, inc, Nagoya, Japan) In Tokyo Joint
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Gas Turbine Congress, Tokyo, Japan, May 22-27, 1977, Proceedings
Tokyo, Gas Turbine Soctety of Japan, 1977, p

137-141, Discussion, p 142 6 refs
A study on premixed combustion and its characteristics are
presented Its marginal air temperature and pressure at its flash back
limits are quite high up to 700 C and 5 ata which are the conditions
required to the premixed combustor as a component of a regenera-
tive gas turbine engine with fow pressure ratio And also, combustion
charactenistics of a premixed annular combustor developed on this
concept of the premixed combustion are presented as well  (Author)

A78-50601 Development of the experimental gas turbine
bus S Yamazaki and T Itoh {Nissan Motor Co, Ltd, Central
Engineering Laboratories, Yokosuka, Japan} In Tokyo Joint Gas
Turbine Congress, Tokyo, Japan, May 22-27, 1977, Proceedings
Tokyo, Gas Turbine Society of Japan, 1977, p

223-229, Discussion, p 230
Nissan Motor Company has designed and built the experimentat
gas turbine buses to evaluate the performance of vehicles equipped
with gas turbines The purposes of developing a gas turbine bus are to
purify exhaust gas emissions, eliminate smoke and odor, reduce
driving notse, and ultimately to manufacture a bus that permuts
greater niding comfort, with less poliution and less vibration This
paper desoribes the construction, performance, noise reduction and
emission control of the Nissan Gas Turbine Bus {Author)

A78-50602 Advantages of 3-shaft KTT gas turbine con-
figurations for automotive applications S O Kronogard (United
Turbine AB and Co, Malmo, Sweden) In Tokyo Joint Gas Turbine
Congress, Tokyo, Japan, May 22-27, 1977, Proceedings
Tokyo, Gas Turbine Society of Japan, 1977, p
231-238, Discussion, p 238-240 6 refs
Thus paper gives a brief description of an experimental version of
the KTT turbine system, i1ts components and their relative arrange-
ment as well as some of the basic thinking behind this new concept
The paper also gives a short description of the possibihities with this
system to introduce ceramics at an early stage it also describes a new
way of obtaining fast acceleration, low 1dling speed and low part load
fuel consumption {Author)

A78-50603 A development of advanced radial gas turbine
for automobile S Sasaki, K Takizawa (Toyota Motor Co, Ltd,
Susono, Shizuoka, Japan), and N Mizumachi (Tokyo, University,
Tokyo, Japan) In Tokyo Joint Gas Turbine Congress, Tokyo,
Japan, May 22-27, 1977, Proceedings Tokyo,
Gas Turbine Soctety of Japan, 1977, p 241-247, Discussion, p 247,
248 5 refs R "

A performance estimation of a radial inflow turbine based
commonly on the assumption in which the flow at rotor-exit was
one-dimenstonal having no rotor-exit swirl Through the investigation
of the test results obtained from the turbine designed with this
design procedure, 1t was found to be expectable to have some
improvements by having an alternative design approach The new
design procedure would be described as follows The flow at
rotor-exit was analyzed two-dimensionally in which the loss distribu-
tion from the rotor hub to tip was assumed to be a function of
rotor-exit radius The optimum rotor-exit swirl corresponding to the
maximum efficiency was obtained by estimating performances for
vartous intensities of swirl The efficiency of the turbine designed
with the improved design procedure indicated the improvement by
about 7 percent compared to the case of the turbine designed by
Jsing the conventional procedure {Author)

A78-50604 Energy economy with high temperature gas-
turbine H G Munzberg (Munchen, Technische Unwversitat, Munich,
West Germany) In Tokyo Joint Gas Turbine Congress, Tokyo,
Japan, May 22-27, 1977, Proceedings Tokyo,
Gas Turbine Society of Japan, 1977, p 249-258, Discussion, p 259
5 refs

Techmiques for cooling high-temperature gas turbines are con-
sidered, and a comparison of air cooling and liquid-metal cooling of
gas turbines with holiow blades shows the superior advantages of the




latter technique. An optimization study for the liquid-metal cooling
1s reported, and the utihzation of the liquid-metal heat and of the
exhaust heat 1s considered Gas turbines with good fuel consumption
characteristics are compared with gas turbines with optimized
construction features. ML

A78-50612 A research on centrifugal compressor for smail
gas turbine - The effect of recirculating flow S Higuchi {Toyota
Motor Co, Ltd, Susono, Shizuoka, Japan) and K WNakamura
{Toyota Motor Co , Ltd , Toyota, Aichi, Japan) In Tokyo Joint Gas
Turbine Congress, Tokyo, Japan, May 22-27, 1977, Proceedings
Tokyo, Gas Turbine Society of Japan, 1977, p

337-342, Discussion, p 342, 343
The recirculating flow in centrifugal compressor was investigated
on us effects to the performance through both the empirical and
theoretical studies The effects on compressor performance were
investigated here by considering it for impeller and diffuser separate-
ly This study indicated that the compressor stage characteristics
were continuously deteriorated as the recirculating flow rate in-
creased, which would adversely affects on the performance of a gas
turbine engine especially when the engine size 1s small Since the
recirculating flow effects tend to increase as mass flow rate reduces
This study also indicated that the effects were predictable by
considening both the pressure drop at diffuser inlet and the resulting
mismatching of diffuser inlet angle due to the recirculating flow It
was suggested that the degree of the deterioration due to the
recirculating flow would be minimized by gutding the recircuiating
flow towards radial direction at rotor tip (Author)

A78-50632 Development of ceramic components for an
automotive gas turbine P Walzer {Volkswagenwerk AG, Wolfsburg,
West Germany) and S Forster {Kernforschungsanlage Julich GmbH,
Julich, West Germany} In Tokyo Joint Gas Turbine Congress,
Tokyo, Japan, May 22-27, 1977, Proceedings
Tokyp, Gas Turbine Soclety of Japan, 1977, p 550-557, Discussion,
p 557, 558 14 refs Research sponsored by the Bundesmunisterium
fur Forschung und Technologie

The article surveys the development of components made from
high-temperature ceramics for applications in automotive gas tur-
bines Requirements for ceramic turbine components are identified
for both steady-state and unsteady operation Various high-
temperature ceramics are described including SiI3N4 (hot pressed,
reaction sintered), SIC (hot pressed, reaction bonded, Si-infiltrated),
and gfass ceramics Current research on the development of ceramic
combustion chambers, turbine rotors, and rotors with metallic hubs
and ceramic blades is reviewed SCS

A78-50850 Alternative fuel methanol - Selection criteria
and status of research (Alternativkraftstoff Methanol - Auswahikri-
terien und Stand der Forschung). A Korig, H Menrad, W Lee, and
W Bernhardt {Volkswagenwerk AG, Wolfsburg, West Germany)
Erdol und Kohle Erdgas Petrochemie vereimgt mit Brennstoff-
Chernie, vol. 31, Aug 1978, p 360-367 17 refs In German.
Research supported by the Bundesministerium fur Forschung und
Technologie

A description s presented of the results of an investigation In
which the possibilities and problems with respect to a use of
methanol as alternative fuel for motor vehicles have been studied It
15 pointed out that of all available fuel alternatives methanol appears
to be most suited for a possible replacement of currently used fuels.
Prototypes of vehicles for the use of methano! in undituted form are
being developed and optimized The use of a 15% methanol-gasotine
mixture as an intermediate step with respect to the introduction of
methanol was investigated 1n a fleet test Economic factors are of
primary importance concerning the time of an ntroduction of
methanol as fuel On the basis of long-term considerations, a
comparison of the costs involved in producing methano! and
conventional fuels from coal appears vital Such a comparison 1s In
favor of methanol GR
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A78-50900 Photo-voltaic properties of metal-oxide-CdS
solar cells. K P Pande (Rensselaer Polytechnic institute, Troy; N Y.)
and B Singh (National Physical Laboratory of India, Nem;‘l')elhn,
India) Institution of Electronics and Telecommunication Engmeers,
Journal, vol 24, June 1978, p 253-256 12 refs

MIS solar cells based on metai-oxide-CdS structures have been
fabricated and their photovoltaic properties have been evaluated For
a typical cell, maximum open-circuit voitage and short-circuit current
have been obtained as 055 V and about 1 mA/sq cm at an
llumination intensity of 120 mW/sq cm Dark current in the cells has
been found to be mainly dominated by tunnelling via interface
states A fugh density of states seems to exist in the interface
between oxide and CdS which is estimated as approximately 10 to
the 12th power/sq cm/eV {Author)

A78-51062 Sofar cells - Plugging into the sun J C C Fan
(MIT, Lexington, Mass ) Technology Review, vol 80, Aug -Sept
1978, p 14, 15, 20, 22-36 60 refs Research supported by the U S
Department of Energy and U S A Force

An elementary discussion of the principles of solar cells is given
Factors affecting solar cell efficiency are discussed The concept of
sphtting the solar spectrum into different ranges for which different
cells operate most efficiently 1s described The tandem cell system
and filter-reflector system for achieving the splitting are Hustrated
The principle types of cell structures are described, and the needed
cost reductions 1n materials and technologies for silicon solar cells to
meet D O E. goals are discussed PTH

A78-51063 Used ol - Collection, recycling and disposal
W A lrwin (US Department of the Interior, Washington, D C )
Technology Review, vol 80, Aug -Sept 1978, p 54-61 ,

Some of the basic processes by which used oil is rerefined are
briefly reviewed, and the status of the laws and statutes of the U S
federal government and state governments touching on the question
of ol reuse and/or safe disposal of used ol are examined It s
pointed out that the government through tax rulings and consumer
protection regulations has placed the used o1l recycling industry at a
competitive disadvantage with the virgin osl industry The DO E ’s
involvement with used ol recycling efforts I1s outlined A model bl
requires a government agency to issue rules which prescribe means
for the provision of safe and conveniently located collection facilities
for used o1l Recyclers or disposers would be licensed and would be
required to submit reports to the agency A summary of o1l recycling
policies in several European countries is given PTH

A78-51064 Can we save energy by taxing it J F Boshier
Technology Review, vol 80, Aug -Sept 1978, p 62-66, 70, 71
The present paper discusses the political and economic issues
raised by the two principal components of the current National
Energy Plan - investment tax credit and taxes on energy sources ltis
argued that taxation to increase the price of energy will enable the
economic and social effects of higher energy prices to be monitored
and managed Taxes can be used to stimulate necessary new
technologies On the other hand, the conservation tax credit is
working against a long-term U S policy of taxation which encourages
Investment In energy-intensive equipment to substitute for labor
PTH

A78-51066 Use of carbon dioxide in energy storage R
Williams, R S Crandall, and A Bloom (RCA Laboratories, Prince-
ton, NJ) Applied Physics Letters, vol 33, Sept 1, 1978, p
381-383 14 refs

A method for hydrogen storage is described which involves
eiectrochemical reduction of CO2 in water to produce organic
compounds The relevant reaction sequence for electrochemical
reduction of CO2 to formic acid is outlined It is noted that the
formic acid so produced 15 easily stored as a stable product and can
be either converted to hydrogen by rmeans of a catalyst or used
directly as a fuel The energy storage density achieved by this
method s shown to be high Experiments are discussed which



A78-51067

indicate that hydrogen could be produced at pressures of the order
of 1000 atm by catalytic conversion of formic acid to hydrogen and
CO2 and that the energy efficiency for the proposed process can be
as high as 60% FGM

A78-51067 * A cestum plasma TELEC device for conversion
of laser radiation to electric power E J Britt, N S Rasor (Rasor
Associates, Inc, Sunnyvale, Calif), G Lee, and K W Biiman
(NASA, Ames Research Center, Moffett Field, Calhf) Appled
Physics Letters, vol 33, Sept 1, 1978, p 384-386 11 refs Contract
No NAS2-9109

Tests of the thermoelectronic laser energy converter (TELEC)
concept are reported This device has been devised as a means to
convert high-average-power laser radiation into electrical energy, a
crucial element in any space laser power transmisston scheme using
the available high-nower/efficiency infrared lasers Theoretical cal-
culations, based upen inverse bremsstrahlung absorption in a cesium
plasma, indicate internal conversion efficiency up to 50% with an
overall system efficiency of 42% The experiments reported were
made with a test cell designed to confirm the theoretical modet
rather than demonstrate efficiency, 10 6-micron laser-beam absorp-
tion was limited to about 0 001 of the incident beam by the short
absorption region Nevertheless, confirmatory results were obtained,
and the conversion of absorbed radiation to electric power s
estimated to be near 10% (Author)

A7851068 * A Schottky-barrier solar cell on sliced poly-
crystalline GaAs Y C M Yeh and R J Stirn (California Institute of
Technofogy, Jet Propuision Laboratory, Pasadena, Calif ) Applied
Physics Letters, vol 33, Sept 1, 1978, p 401-403 6 refs
Antireflecting-metal-oxide-semiconductor  (AMOS) technology
has been appiied to sliced wafers of polycrystalline GaAs having grain
sizes of about 100 microns Simulated AM1 sunlight efficiencies up
to 14% were obtaned, and studies using the scanning electron
microscope showed that grain boundaries have a minimal effect on
short-circuit current density However, current-voltage characteristics
show some influence on open-circuit voltage {Author)

A78-51070 Open-circuit  voltage of vertical-junction
photovoltaic devices at high intensity T W Ekstedt, J E Mahan, R
I Frank, and R Kaplow (MIT, Cambridge, Mass ) Applied Physics
Letters, vol 33, Sept 1, 1978, p 422, 423 9 refs Research
supported by the National Patent Development Coip

Vertical single-junction silicon photovoltaic cells show a steady
Increase in open-circuit voltage with increasing ncident light inten-
sity of approximately 01 V per decade of intensity, up to
approximately 100 W/sg cm {about 1000 suns}) Voltages as hugh as
076 V have been observed at 25 C with no apparent saturation of
voltage at high intensity Measurements are presented for cells of
various base doping levels An efficiency of 19 1% has been observed
at 76 W/sg cm and 25 C using an unfiitered xenon short-arc lamp for
a nonoptimized cell {Author}

A78-51220 A technical, economic and environmental as-
sessment of utithzing solar energy for heating/cooling and energy

converston R Romancheck (Research and Technical Serwices,
Allentown, Pa) Energy Communications, vol 4, no 5, 1978, p
433 439

The desirabitity of employing solar energy for heating s
examined with attention to the availability of sunshine 1n different
regions of the U S A solar collection cost breakdown 1s presented,
and 1t 1s concluded that government subsidy will be required 1f
coliector panels are to be sold cheaply Electrical energy conversion
and solar cooling are not thought to be economically feasible for
extensive use Procedures for increasing the cost effectiveness of solar
equipment are surveyed ML
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A78-51221 Implications of utilizing synthetic fuels n
combined cycles D J Ahper (General Electric Co, Schenectady,
N Y} Energy Communications, vol 4,no 5, 1978, p 441-468
Ash-forming trace contaminants, chemical properties, and physi-
cal properties of synthetic fuels derwved from coal are discussed with
reference to the design of gas turbines and related equipment It s
noted that most turbine, have been designed for use with fuel oil,
and a change in fuel characteristics would probably require modifica-
tion of matenals selection, thermodynamic cycle, and operating
conditions as well as design conversion Combined cycle performance
and synthetic fuel requirements are summarized, and the effects of
synthetic fuel combustion on atr pollution are considered ML

A78-51243 Electronic characterization of indium tin
oxide/sthicon photodiodes N S Chang and J R Sites (Colorado
State Unwersity, Fort Collins, Colo ) Journal of Applied Physics,
vol 49, Sept 1978, p 4833-4837 18 refs Contract No
E(04-3)-1203

The electronic characteristics of photodiodes of indium tin
oxide deposited on single-crystal p-sthcon are reported Where
possible, comparisons are made with measurements of a standard
NASA p-n-junction solar cell Dark measurements include the current
and capacitance dependences on voltage and temperature Photo-
current measurements show the relationships between illumination
intensity, temperature, and wavelength of light It is concluded that
the ITO/Si structure forms a good Schottky-barrier structure with a
large built-in voltage {over 1 0 eV at low temperatures). SCS

A78-51271 Linear machine power requirements and sys-
tem comparisons £ Abel, J L Mahtani, and R G Rhodes
{Warwick, University, Coventry, England) (international Magnetics
Conference, Florence, Italy, May 9-12, 1978 } IEEE Transactions on
Magnetics, vol MAG-14, Sept 1978, p 918-920 7 refs

A study 1s conducted of the German magnetic levitation
{Maglev) revenue vehicles The study evaluates and compares total
substation power required by the Germany revenue vehicle designs
The evidence suggests that the linear induction motor does not
appear to be a good choice for a propulsion subsystem at 500 km/h
or indeed at 400 km/h The long stator motor does not perform well
either when loaded at 400 km/h or run at 500 km/h The
electrodynamic-linear synchronous motor system, on the other hand,
appears 1o show defimite promise for the envisaged operating speed
range from 400 to 500 km/h GR

e,

A78-51316 # The use of hiquid dielectrics for the cooling of
photoelectric converters (Ispol’zovanie zhidkikh dielektrikov dha
okhlazhdenna fotopreobrazovatelet) B A Bazarov, V O Tereshin,
and A Pendzhiev {(Akademuta Nauk Turkmensko: SSR, Fiziko-
Tekhnicheskn Institut, Ashkhabad, Turkmen SSR) Akademia Nauk
Turkmenskor SSR, lzvestua, Serna Fiziko-Tekhnicheskikh, Khir-
cheskikh 1 Geologicheskikh Nauk, no, 3, 1978, p 119121 In
Russian

The efficiency of several liguid coolants when applied to silicon
solar cells was studied The spectral sensitivity of the solar cells was
determined for the following coolants Freon-113, ethyl ether, and
distilled water It 1s found that Freon-113 is the best of the three,
because of its spectral properties, chemical inertness with respect to
the converter matenial, and nonflammability BJ

A78-51321 Neutron and X-ray diffraction investigation of
deuterium storage in LaZNi3 P Fischer, W Halg {Eidgenossische
Technische Hochschule, Wurenlingen, Switzerland), L Schiapbach
{Eidgenossische Technische Hochschule, Zurich, Switzerland), and K
Yvon (Geneve, Unwersite, Geneva, Switzerland) Journal of the
Less Common Metals, vol 60, July 1978, p 1-9 18 refs Research
supported by the Swiss National Science Foundation

According to quantitative phase analysis by neutron powder
diffractometry, deuteration of La7N13 at room temperature feads to



the irreversible decomposition of the La7N13 into LaD3 and LaNi5
The D atoms are found to be distributed over the tetrahedral and
octahedral interstices of the fcc metal atom arrangement, the D
atoms occupying the octahedral interstices are not exactly at the
center but appear to be shifted away from 1t along different
directions A reason for this delocalization s proposed The
determined structure of La7Ni3 s discussed with reference to other
Th7Fe3-type structures ML

A7851342 * Hydrogen from the solar photolysis of water
P R Ryason (California institute of Technology, Jet Propulsion
Laboratory, Pasadena, Calif } Energy Sources, vol 4,no 1, 1978, p
1-22 56 refs Contract No NAS7-100

Developments related to the study of photosynthesis are
examined and aspects of photosensitization by solids are considered.
It 1s pointed out that sohids photosensitization for solar photochemi-
cal fuel formation 15 now an extremely active research area as a
consequence of the promising results obtained with semiconductor
photoelectrodes The investigation of water decomposition schemes
involving heterogeneous reactions is likely to be a productive area As
15 the case for photosynthesss, the known examples of water
decomposition by solids photosensitization nvolve charge separation
processes (mmediately following light absorption Homogeneous
photoredox reactions are also discussed, taking into account thermo-
chemicel and photochemical cycles leading to the formation of a
photooxidized ton, hydrogen quantum yields in the photo-oxidation
aqueous 1ons, and thermochemical and photochemical cycles leading
ta the formation of a photoreduced 1on G.R

A7851343 Carbonate rock - A resource for energy K. E
Haque (Department of Energy, Mines and Resources, Mineral
Sciences Laboratories, Ottawa, Canada} £nergy Sources, voi 4, no
1,1978,p 77-84. 11 refs

Carbonate rock is considered one of the major sources of carbon
dioxide, capable of catalytic conversion to methane, synthetic
natural gas (SNG), and other organic products A brief account of
vanous research reports available in the literature on the catalytic
hydrogenation of carbon dioxide is included Finally, carbon dioxide
or, more specifically, carbonate rock is advanced as a potential
source of products that might serve either as feedstocks for
petrochemical industries or for production of energy (Author)

A78-51396 # Optimization of the operation of a solar
energy converter (Optimizatsia rezhima preobrazovatelia solnechnoi
energil}). Iu V Mitrishkin Avtornatika 1 Telemekhamka, July 1978,
p. 63-60 8 refs In Russian

Consideration is given to the automatic optimization of the
operation of a solar energy converter (solar array, solar thermoelec-
tric generator, etc} in autonomous power-supply systems The
process of search for maximum power extracted from the converter
by means of a pulsed automatic optimizer i1s Investigated A
dc-converter with parallel switch 1s used 1n the power circuit of the
optimizer BJ

A7851398 # Algorithm and block diagram for controlitng
the modes of operation of a hydroelectric plant with energy storage
m a large energy complex (Algoritm 1 blok-skhema upravienia
rezhimam) raboty GAES v energoob’edinenn) L A Karol, B |
Silaev, and V M Rabinku (Moskovskn Energeticheskn Institut,
Moscow, USSR) Energetika, vol 21, June 1978, p 97-101 In
Russian

The paper presents the block diagram of an algorithm for
optimizing the diurnal operations of a hydroelectric power plant
with energy storage This algorithm is part of the software of an
automatic system of dispatcher control of the short-term operations
of a power plant in a large energy complex Some computational
results are presented for the particular example of the Kiev
hydroelectric plant, and recommendations relating to improvement
of the algorithms are given BJ.
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A7851490 Solar power sateflite developments P E
Glaser (Arthur D Little, Inc, Cambridge, Mass ) (American Astro-
nautical Society and Deutsche Gesellschaft fur Luft- und Raumfahrt,
Goddard Memorial Symposium, 16th, Washington, D C, Mar 8-10,
1978 ) Journal of the Astronautical Sciences, vol 26, Apr -June
1978, p 101-127 26 refs,

The terrestrial solar energy conversion methods capable of
generating power continuously are reviewed and the rationale for
solar energy conversion In geosynchronous orbit is outlined The
principles of the concept of solar power satellites (SPS) are presented
and the technology options for converting solar energy in $pace,
transmitting microwave power, and converting it on earth into
electricity, are summarized The development of the design concept
of the SPS, based on solar thermal and photovoftaic conversion, ts
examined and salient characteristics are provided The details of
microwave power generation, beam transmission, and conversion to
DC at the receving antenna on earth are discussed The requirements
for a space transportation system, orbital construction and adssembly,
maintenance and operations are reviewed The environmental im-
pacts of SPS operation, such as stratospheric emission by space
vehicles and atmospheric attenuation and scattering, tonospheric
interactions, and biological effects of the microwave beam are
high-lighted Economic and social issues are considered and the
potential contribution of the SPS to meet future energy demands is
projected (Author}

A78-51501 An analysis on solar concentrators with a
curvature determined by gravity and a mobile focal axis G A
Rottigni (Genova, Universita, Genoa, (taly} Nuovo Cimento C, Serie
1,vol 1C, May-June 1978, p 197-206 5 refs

The use of gravity to obtain a desired deformation of the surface
of cylindrically symmetric solar concentrators 1s considered Charac-
teristics of east-west and north-south concentrators with gravity-
determined curvatures are calculated and compared The calculations
suggest that the energy collected during the half-year March
21-September 21 by the 100-cm-diameter collector with the east-
west axis s on the average about 25 percent more than that collected
by the north-south collector, as a resuit of the greater operating

interval for the east-west collector ML
A7851528 # Recent advances in solid state microwave
devices. G Gibbons (Plessey Co, Ltd, Allen Clark Research Centre,
Towcester, Northants, England). In  European WMicrowave
Conference, 7th, Copenhagen, Denmark, September 58, 1977,
Proceedings. Sevenoaks, Kent, England,

Microwave Exhibitions and Publishers, Ltd, 1978, p 71-82, 32 refs

The current status of microwave solid-state devices I1s outlined
with reference to GaAs FETs, InP TEDs, and Si TRAPATTs Values
are given for the carrier density profile of a GaAs FET layer as well
as the noise figure versus the frequency, and added power versus
frequency It 1s noted that GaAs FET noise figures under 1 5 dB have
been achieved in X-band Studies of cathode contact and the
fabrication of two-zone cathode structures have resulted in improved
effictency n transferred electron oscillators Avalanche diodes are
considered and 1t is shown that 30-35% etficiencies have been
achieved 1n X-band using CW GaAs Read diodes and pulsed Si
TRAPATTs SCS

A78-51602 ¢ Helium n soldl gases of the Roosevelt Hot
Springs Known Geothermal Resource Area, Beaver County, Utah M
E Hinkle, E H Denton, R C Bigelow, and R L Turner Journal of
Research, vol 6, Sept-Oct 1978, p 563-569 11 refs

A78-51603 4 CS2 and COS in soil gases of the Roosevelt
Hot Springs Known Geothermal Resource Area, Beaver County,
Utah M E Hinkle and T F Harms, Journal of Research, vol 6,
Sept -Oct 1978, p 571-577 7 refs
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A78-51621 # Turboexpanders for energy conservation J
Holm and J § Swearingen {Rotoflow Corp, Los Angeles, Calif }
Mechanical Engineering, vol 100, Sept 1978, p 34-40 13 refs

It 1s pointed out that significant amounts of energy are wasted
in industrial and gas processing facilities where pressurized gas 1s
reduced by throttling Approaches for conserving energy are dis-
cussed, taking into account the various types of turbines and the
design qualifications needed to meet energy conservation require-
ments Attention s given to expander applications, efficiency
considerations with respect to turbine design, the direct connected
compressor, and arrangement consisting of a high-speed turboex-
pander and a generator, turboexpander qualities, variable flow
control, the expansion of condensing streams, journal bearings,
thrust bearing force meters, shaft seals, and the avatlable sizes of
turboexpanders GR

A78.51674 Secondary batteries Recent advances R W
Graham Park Ridge, N J, Noyes Data Corp (Chemical Technology
Review, No 106, Energy Technology Review, No 26}, 1978 413 p
$42

Information drawn from U S patents issued since July 1975 s
incorporated in this discussion of secondary batteries and their
commercial technology Toptcs include lead acid batteries, zinc
electrodes and batteries, nickel-cadmium and other alkaline batteries,
sodium-sulfur solid electrolyte battertes, lithium batteries, and other
battery systems Besides providing technical information, the book
serves as a guide to U S patent literature, and a company index, an
inventor index, and a U S patent number index are supplied ML

A78-51713 # Corrosion behavior of type 310 stainless steel
m coal-gasification environments O K Chopra and K WNatesan
{Argonne National Laboratory, Argonne, Il } In Environmental
degradation of engineering materials, Proceedings of the Conference,
Blacksburg, Va, October 10-12, 1977

Blacksburg, Va, Virgima Polytechnic Institute and State University,
1978, p 247-256 6 refs ERDA-supported research

A78-51776 Energy and resource recovery from industrial
and municipatl sohd wastes Edited by G F Kroneberger (Envirotech
Corp, Belmont and Menlo Park, Calif ) A/ChE Symposium Series,
vol 73, no 162, 1977 231 p $20

A city view on solid waste management is considered along with
a review of advanced solid-waste processing technology, a review of
resource recovery technology, the operating experience of the Ames
solid waste recovery plant, the effective separation of shredded
municipal solid waste by elutriation, and the character and dewater
ing properties of sludges from water treatment Attention Is also
given to processing of industrial waste for solar evaporation, metal
and glass recovery from municipal solid waste, the chemistry of
recyching aluminum, the outlook for recycling ferrous scrap from
sohid waste, pyrolysis and assessment of pyrolysis systems, opera
tronal experiences with the CPU 400 pilot piant, direct and indirect
energy recovery via pyrolysis in multiple hearth furnaces, and the
combined processing of wastewater and solid waste GR

A78-51777 Review of advanced solid-waste processing
technology D G Wilson (MIT, Cambridge, Mass) A/ChE Sym-
posium Series, vol 73, no 162, 1977, p 16-30 62 refs NSF Grant
No GI-392278

Size reduction has become an accepted method of solid-waste
processing When applied to solid-waste processing, size reduction
implies that large pieces of solid waste are torn, sheared, cut, or
fractured, to produce smaller pieces Baling by high pressure compac-
tion ts a viable process which can reduce the long-haul transportation
costs of solid wastes and improve the properties of landfills
However, there is presently no known commercial baling operation
which 1s profitable Attention is also given to conventional incinera-
tion, fluidized-bed mcineration, air-pollution control equipment,
incineration with heat 1ecovery, solid waste as supplementary fuel,
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the conversion of soltd wastes into a storable transportable fuel,
separation processes, and composting GR

A78-51778 A review of resource recovery technology B
Morey and A Gupta {Occidental Research Corp, La Verne, Calif )
AIChE Symposium Series, vol 73, no 162, 1977, p 31-51 38 refs
. The interface of separation technology on resource recovery i1s
reviewed The review briefly describes processes for making useful
products from the organics Since the specifications determine the
quality of separation that must be achieved, a description of the
markets s included After a discussion of markets and the more
widely explored processing techniques, two largely different systems
are described that represent the range of resource recovery tech-
nology today Attention Is given to aspects of energy recovery, steam
recovery, gas systems, gas from biological conversion, magnetic
metals recovery, and wet processing GR

A78-51779 Operating experience of the Ames Solid Waste
Recovery Plant H D Funk and S H Russell {Henningson, Durham
and Richardson, inc, Omaha, Neb } AIChE Symposium Serses, vol
73,n0 162, 1977, p 52-58

The Ames Solid Waste Recovery System consists of three major
components, inciuding the processing plant, the refuse derived fuel
storage and retrieval system, and the power plant In a discussion of
the operation of the system, attention 1s given to aspects of materials
flow, the ferrous metal fraction, the glass/grit fraction, wood chips,
aluminum and nonferrous metals, the rejects firaction, the refuse fuel,
questions of energy usage, operation under emergency conditions,
and system costs GR

A78-51780 Effective separation of shredded municipal
sohd waste by elutniation R M Hill {Triple/S Dynamics, Inc,
Dallas, Tex ) A/ChE Symposium Series, vol 73, no 162, 1977, p
59-61
Elutniation 1s defined as a washing action to purify, separate, or
remove The equipment used for elutriation 1s named 'VibroLutria
tor’ to emphasize the true nature of an elutrniation (or arr washing)
process using both mecharmical vibration and air as contrasted with
primitive air blast separators described by the famihar term ‘aspira-
tion’ The VibroLutriator differs from the ordinary aspirator in two
very tmportant respects Material is moved through the treatment
zones by vibration on a horizontal, or shghtly inchined surface, and
elutriation takes place 1n a deep and slow-moving, but turbulent, bed
of material which is fluidized by all or part of the same ar that
entrains and conveys the light fraction out of the separating zone
GR

A78-51785 Pyrolysis and assessment of pyrolysis systems
R C Baihe and D M Doner (West Virgimia University, Morgantown,
W Va) AI/ChE Symposium Series, vol 73, no 162, 1977, p
102-119 41 refs

For clarification ‘pyrolysis’ has been defined as the term used
for an irreversible chemical change brought about by the action of
heat 1n an atmosphere devoid of oxygen On the basis of this
defimtion, 1 1s found that of the various ‘pyrolysis’ systems
considered only few involve pure pyrolysis A review of waste
pyrolysis systems 1s provided, taking into account four systems
which are now on the verge of commerciahzation It 1s pointed out
that the pyrolysis of many materials inciuding sohd waste provides
alternatives to incineration and can produce valuable products that
can be piped or trucked considerable distances and used as a fuel or
chemical raw matenal GR

A7851786 Operational experiences with the CPU-400
pilot plant R H VanderMolen and G L Wade (Combustion Power
Co, Inc, Menlo Park, Calif ) A/ChE Symposium Series, vol 73, no
162, 1977, p 120 132

A sohd fueled gas turbine pilot plant has been constructed and
operated by the Combustion Power Company in Menlo Park,
California This plant has proven the reality of combusting sofid fuels



such as high sutfur coal, industrial wood waste, and municipal refuse,
i a pollution-free manner, 1n a gas turbine cycle The plant 1s
described and operating data are discussed The plant status and
major problem areas are also detaited {Author)

A78-51787 Direct and indirect energy recovery via pyroly-
sis 10 Multiple Hearth Furnaces G F Kroneberger {(Envirotech
Corp ., Belmont and Menlo Park, Calif ) A/ChE Symposium Series,
vol 73, no 162, 1977, p 133-142

The use of the Multiple Hearth Furnace (MHF) for pyrolysis
applications 1s discussed Design details of the MHF are provided and
a process description 1s presented Attention 15 given to aspects of
nomenclature, thermal energy considerations, proven types of
pyrolysis, the equipment used for the processing of sludge and refuse
derived fuel, and observations regarding pyrolysis 1n general it is
pointed out that for ‘high heat” feed matenals the pyrolysis process is
much easier to control than an incineration process The segregation
of solid wastes into reuseable resources and the recovery of the
energy from the remainder, maximizes the environmental benefits of
this previously troublesome ‘waste’ GR

A78-51788 Combined processing of wastewater and solid
waste R B Sieger and B D Bracken (Brown and Caldwell, Walnut
Creek, Calif) A/CHE Symposium Sertes, vol 73, no 162, 1977, p
143-149 5 refs

A description is given of a process involving the combustion and
pyrolysis of sewer sludge and refuse-derived fuel (RDF) The process
utilizes a fully automated, dry classification type, resource recovery
plant to provide RDF from the combustible fraction of solid waste
while recovering ferrous metals and afuminum The RDF s pneu-
matically conveyed to the water reclamation plant site for storage
and use as fuel 1n the multiple hearth sewage sludge furnaces The
heat of combustion of the furnace exhaust 1s recovered by waste heat
boilers to produce steam Some of the steam is used to drive steam
turbines for aeration blowers, electrical generators, and various
mechamical drives The remaining steam is used to satisfy treatment
plant heating and cooling loads GR

A78-51789 Pyrolysis of municipal solid waste to fuels and
chemicals N W Snyder (Ralph M Parsons Co , Pasadena, Calif)
AIChE Symposium Series, vo! 73, no 162, 1977, p 150-159 9 refs
A description 15 presented of a number of systems which can
dispose of sewage sludge along with refuse Municipal solid waste
collected for disposal contains approximately 75% orgamics, which
are mostly cellulosic Aspects of resource recovery are examined
Recovery of energy by pyrolysis i1s accomplished by the thermal
decomposition of organic matter into gases, oif, and char In an
oxygen free atmosphere Attention s given to pyrolysis systems, the
Purox system and nitrogen-free synthesis gas utilization, occidental
flash pyrolysis, the Monsanto/Landgard system, the Andco-Torrax

system, construction and operating costs, and thermal efficiencies
GR

A78-51790 Union electric’s sohid waste utilization system
D L Klumb and P R B8rendel (Union Electric Co, St Louis, Mo }
AIChE Symposium Series, vol 73, no 162, 1977, p 160-167

A solid waste utiization system for the St Louis region,
including the City of St Lours, 1s considered Public and private trash
haulers are employed in connection with the coflection and the
transport of the trash The trash will be dumped in conveyor
dumping pits or on the floor at a transfer station The solid waste
will be loaded into ral car contamners and be brought to the
processing plants by means of special trains Attention s given to the
processing factlities, the boiler charging systems, solid waste charac-
teristics, and bottom ash and fly ash charactenstics GR

A78-51791
organic  hazardous wastes
Haddonfield, NJ)} AI/ChE Symposwum Series, vol
1977, p 176-187

Technotogy options in thermal processing of
R O Ross {(Read-Ferry Co, Inc,
73, no 162,

513

A78-51906

1t s assumed that the majority of wastes from process
applications are hazardous 1n one way or another A classification of
the considered wastes involves the determination of the nature of the
waste, and a determination of its degree of toxicity There are three
basic recovery possibilities 1n any thermal processing operation The
first 1s heat value, the second 1s refated to the chemical value, and the
third takes into account the fuel value A description of the currently
available systems i1s presented, giwving attention to the fluid bed
incinerator, a process for recovering carbonate salts in the wet form,
and the combustion pracess of a chiorinated or fluorinated waste

system The present status of pyrolytic systems is also examined
GR

A78-51792 Recovery and use of products from petroleum
treating wastes R E Maple and A R Price (Mernichem Co,
Houston, Tex ) AIChE Symposium Serses, vol 73, no 162, 1977, p
200-206

A7851814 Energy use and climatic changes J Williams
and W Hafele (International Institute for Appled Systems Analysis,
Laxenburg, Austria) (International Astronautical Federation, Inter-
national Astronautical Congress, 28th, Prague, Czechoslovakia, Sept
25-Oct 1, 1977.} Acta Astronautica, vol 5, July-Aug 1978, p
589-600 51 refs

The potential impact of the large-scale use of sofar, nuclear, and
fossil-fuel {coal) energy options on global chmate 1s discussed The
role of space observations in the evaluation of the impact of energy
systems on climate 1s considered and shown to be significant The
impact on climate 1s examined for waste heat, increased atmospheric
CO?2 levels, and solar energy conversion systems such as solar thermal
electric conversion, ocean thermal energy conversion, photovoltaic
conversion, biomass conversion, and solar satellite power systems
Results of sensitivity tests with numerical models of atmospheric
circulation are noted which suggest that the release of large amounts
of waste heat would cause hemispheric or global climate changes,
that fossil-fuel systems would lead to an increase in atmospheric
CO2, and that solar energy conversion systems would also cause
climate changes if employed on a large scale FGM

A78-51818 Projections of the price of hydrogen fuet J O
Bockns (South Austrahia, Flinders Umiversity, Adelaide, Australia)
International Journal of Energy Research, vol 2, Jan -Mar 1978, p
9-17 23 refs

The cost of hydrogen obtaned by various procedures is
estimated In an expression for the cost of 1 MBTU of hydrogen by
electrolysis, the cost is set equal to the sum of a constant and a
constant times the product of the voltage and the cost Cost
predictions for hydrogen obtained using photovoltaic electricity,
coal, chemical processes for water, new electrochemical processes,
improved electrolysis of water, electrolysis at very high temperature,
photoelectrochemical production, photasynthesis, and aerogenera-
tion are discussed The cost of electncity under relevant circum-
stances 1s examined, and the cost of hydrogen storage 1s considered

ML
A78-51819 Solar energy conversion through phase trans-
formations R C Srivastava (Birla Institute of Technology and

Science, Pilani, India), A S N Murthy, and G R Saini (Indian
Institute of Technology, New Delhi, India) /nternational Journal of
Energy Research, vol 2, Jan Mar 1978, p 43-45 12 refs
Sodium thiosulphate pentahydrate and sodium sulphate deca-
hydrate show appreciable potential differences and currents when
the solid phase 1s in contact with 1its molten phase The studies offer
a new method for converting solar energy into electrical power
{Author)

A78-51906 Solar cells for terrestrial communications |
(Solargeneratoren in der terrestrischen Nachrichtentechmk 1) E
Sommer {Fachbeirat Laser-Optoelektronik, Bonn, West Germany)
Nachrichten Elektronik, vol 32, Apr 1978, p 115118 in German

The significance of solar cells for powering communication
systems in remote areas will increase dramatically during the next
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few years This paper discusses the advantages and disadvantages of
solar-cell power sources and compares them with other energy
sources; A number of applications of solar cells In terrestrial
communication systems are examined BJ

A78-51909 Solar cells tor terrestrial commumications |l
{Solargeneratoren in der terrestnschen Nachrichtentechmk 11) E
Sommer (Fachbeirat Laser-Optoelektroruk, Bonn, West Germany)
Nachrichten Elektromk, vol 32, May 1978, p 159, 160 In German

The present use of solar arrays to power terrestrial communica-
tion systems s reviewed Consideration s given to such apphcations
as educational television, radio receivers in remote areas without
power lines, and military apphications BJ

A78-51926 tntraregional variations of solar rachation In
the eastern United States M A Atwater and J T Ball {Center for
the Environment and Man, inc, Hartford, Conn) Journal of
Applied Meteorology, vol 17, Aug 1978, p 1116-1125 16 refs
NSF Grants No ATM-76-09581, No AER-75-14536

Data generated by a physically based solar radiation model
consisting of hourly values of total and direct-beam solar radiation
were computed at nearly 50 stations in the United States for the
years 1971 and 1972 The radiation model used in the computations
includes the effects of Rayleigh scattering, absorption by water vapor
and permanent gases, and absorption and scattering by clouds and
aerosols Random and systematic variations of total solar radiation
are presented for the eastern Unmited States Errors in computed
radmtlo)n on a daly basis were less than distance-induced random
variations for distances of no less than about 100 km Systematic
intraregional differences in monthly solar radiation of between 15%
and 30% were computed within distances of 200 km in the eastern
United States The spatial distribution of total solar radiation is
significantly influenced by coastal-inland and urban-rural climatic
differences, with radiation mimima computed for some large cities

{Author)

A78-51943 Photoconductivity and Dember effect in
2Z2n3P2 J M Pawhkowski, N Mirowska, and F Krolicki (Wroclaw,
Pohitechmka, Wroclaw, Poland) , Infrared Physics, vol 18, July 1978,
p 343-346 11 refs Research sponsored by the Poltechnika
Wroclawska

The photoelectric properties of Zn3P2 monocrystals in photo-
conductivity and Dember photovaltaic modes have been investigated
in the 0 5-1 2-micron wavelength range The analysis of long-wave
edge and a posstble application as a high-sensitivity detector are
presented {Author)

A78-51977 # Solar power satellite construction and main-
tenance - The first large-scale use of man-in-space K H Milierand €
Davis (Boeing Aerospace Co , Seattle, Wash } American Institute of
Aeronautics and Astronautics, Conference on Large Space Platforms
Future Needs and Capabilities, Los Angeles, Calif, Sept 27-29,
1978, Paper 78-1637 10p ‘

The 10 GWe photovoltaic soiar power satellite concept de-
veloped’ by NASA and Boeing Aerospace Company s described
Current construction and maintenance approaches are discussed This
concept requires several hundred people working in space They will
be located at a low-earth-orbit construction base, a geosynchronous
earth-orbit final assembly base, or on the satellites performing
maintenance The text includes discussions of crew jobs, work
schedules, rotation, transportation, productivity, and other human
factors considerations (Author)

A78-51981 * # Design concept of geostationary platform E
C Hamilton and W T Carey, Jr (NASA, Marshall Space Flight
Center, Huntsville, Ala) American Institute of Aeronautics and
Astronautics, Conference on Large Space Platforms Future Needs
and Capabiities, Los Angeles, Calif, Sept 27-29, 1978, Paper
78-1642 8 p

The payload efficiency of communication satellites has typically
averaged 25 to 30% while meteorology and earth observation
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satelites range from 30 to 35% Improvement in solar cell efficiency,
batteries, electric propuision for stationkeeping, and solid-state
cncuitry will increase this efficiency in the future, but it will still be
advantageous tn the Shuttle era to reduce the expenditure for
support systems A platform that provides ail the support functions
could reduce the imtial cost due to economics of scale and also
reduce transportation cost Three alternate configuratiéns of a
platform for geosynchronous orbit communications and meteorotogy
missions are presented {Author}

A78-51982 * # Large space structures at the Marshall Space
Flight Center J K Harrison and C R Darwin (NASA, Marshall
Space Flight Center, Huntsville, Ala) American Institute of Aero-
nautics and Astronautics, Conference on Large Space Platforms
Future Needs and Capabilities, Los Angeles, Calif, Sept 27-29,
1978, Paper 78-1650 18 p

The Space Shuttle will provide a new capability for the
construction n space of structures too large to be accommodated in
the Shuttie bay To understand and develop this new capability
several construction methods and design approaches are being
stuched by MSFC and industry This paper relates the general scope
of these ongoing activities, the project ams and objectives, and a
discussion of many design and equipment vanables Major design and
construction variables, such as on-orbit or ground fabricated con-
struction and type of materials to be used, are discussed relative to
their status and apphcability” to various designs  Construction
methods and options are reviewed and many of the support
equipments under study or development are described (Author)

»

A78-51999 * # Thermal control requirements for large space
structures M Manoff (Rockwell International Corp, Downey,
Cahf ) American Institute of Aeronautics and Astronautics, Confer-
ence on Large Space Platforms Future Needs and Capabilities, Los
Angeles, Calif , Sept 27-29, 1978, Paper 78-1675 7 p Contract No
NAS1-14116

Performance capabilities and weight requirements of large space
structure systems will be significantly influenced by thermal response
characteristics Analyses have been performed to determine tempera-
ture levels and gradients for structural configurations and elemental
concepts proposed for advanced system apphications ranging from
relatively small, low-power communication antennas to extremely
large, high-power Satellite Power Systems (SPS) Results are present-
ed for selected platform configurations, candidate strut elements,
and potential mission environments The analyses also incorporate
material and surface optical property variation The results illustrate
many of the thermal problems which may be encountered in the
development of three systems (Author)

A7852001 * # Solar power satellites - Heat engine or solar
cels H Oman and D L Gregory (Boeing Aerospace Co, Seattle,
Wash } American Institute of Aeronautics and Astronautics, Confer-
ence on Large Space Platforms Future Needs and Capabilities, Los
Angeles, Calf, Sept 27-29, 1978, Paper 781684 8 p 5 refs

Contract No NAS9-15196
A solar power satellite is the energy-converting element of a
system that can deliver some 10 GW of power to utifities on the
earth’s surface We evaluated heat engines and solar cells for
converting sunshine to electric power at the sateflite A potassium
Rankine cycle was the best of the heat englhes, and 50 microns thick
single-crystal silicon cells were the best of the photovoltaic conver-
ters Nesther solar cells nor heat engines had a clear advantage when
all factors were considered The potassium-turbine power plant,
however, was more difficult to assemble and requwred a more
expensive orbital assembly base We therefore based our cost analyses
on solar-cell energy conversion, concluding that satellite-generated
power could be dehvered to utihities for around 4 to 5cents a kWh
{Author)



A78-52005 * ¥ The 25 kW power module - First step beyond
the baseline STS. G W Mordan (NASA, Marshall Space Flight
Center, Huntsville, Ala} American Institute of Aeronautics and
Astronautics, Conference on Large Space Platforms Future Needs
and Capabiiities, Los Angeles, Calif., Sept 27-29, 1978, Paper
781693 6p

The backbone of the first reusable Space Transportation System
(STS) 1s the Space Shuttle The 25 kW Power Module 1s currently
being defined by NASA as the first significant increment n
capability beyond the baseline STS and 15 to be avallable for use in
1983 The Power Module I1s an orbit-based space system which will
augment the capability of the Space Shuttle Orbiter to support
Spacelab sortie missions and will provide a unique free-flying mode
for a variety of payloads which require high capability, long
duration, and man-tended operation The Power Module will make it
possible for the Space Shuttle Orbiter and Spacelab to remain
on-orbit for periods of time significantly in excess of that provided
by the baseline STS (7 days} without major penalty to the Shuttle
and its payload GR

v

A78-52076 The physics of MHD generators. A V Nedo-
spasov (Akademna Nauk SSSR, Nauchno-lIssledovatel’ski institut
Vysokikh Temperatwr, Moscow, USSR} (Uspekh: Fizicheskikh
Nauk, vol. 123, Oct 1977, p 333-348.) Soviet Physics - Uspekhi,
vol 20, Oct 1977,p 861-869 13 refs Translation

Physical phenomena occurring In plasma MHD electrical-energy
generators are reviewed Distinctions between closed- and open-cycle
MHD generators are summarized, the mechanism of interaction
between a weakly 1onized gas and a transverse magnetic field 1s
examined, and the major possible instabilities of such a flow are
explained qualitatively along with vanous effects arising near the
electrodes Some properties of the plasma in MHD generators with
nonequiibrium conductivity are discussed, including ionization
turbulence, lonization-front propagation through the weakly 1onized
gas, and iomzation-front stabilization at the MHD-channel infet Data
are presented which illustrate recent achievements in open-cycie
MHD generator development FGM

A78-52083 # The behavior of Aitken nucleus plumes from
coal-fired power plants in the Midwest A H Auer, Jr and M J
Komp (Wyoming, University, Laramie, Wyo ) In Joint Conference
on Applications of Air Pollution Meteorology, Salt Lake City, Utah,
November 29-December 2, 1977, Preprints

Boston, Mass , American Meteorolagical Society, 1978, p 2932 6
refs NSF Grant No AEN-73-07881

A7852125 # Evaluation of the Gaussian piume model at
Maryland power plants. J, C Well {Martin Marietta Laboratories,
Baltimore, Md) in Joint Conference on Applications of A
Pollution Meteorology, Salt Lake City Utah, November 29-
December 2, 1977, Preprints Boston, Mass,
American Meteorological Society, 1978, p 305314 18 refs
Research supported by the Maryland Power Plant Siting Program

A78-52136 # Regional air quality assessment for coal-related
energy development in the Northwest. D L Elwottand D S Renné
(Battelle Pacific Northwest Laboratories, Richliand, Wash ) in Joint
Conference on Applications of Arr Pollution Meteorology, Salt Lake
City, Utah, November 29-December 2, 1977, Preprints

Boston, Mass, American Meteorological Soctety,
1978, p 386-391 12refs Contract No EY-76-C-06-1830

A7852146 * * Alternative approaches to plasma confine-
ment J R Roth (NASA, Lewis Research Center, Cleveland, Ohio}
IEEE Transactions on Plasma Science, vol PS-6, Sept 1978, p
270 295 78 refs

The paper discusses 20 plasma confinement schemes each
representing an alternative to the tokamak fusion reactor Attention
1s given to  {1) tokamak like devices {TORMAC, Topolotron, and the
Extrap concept), {2} stellarator ke devices {Torsatron and twisted-
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A78-52198

13

coll stellarators), (3} murror machines (Astron ana rever‘sed-f.eld
devices, the 2XII B experiment, laser heated solenoids, the LITE
experiment, the Kaktus-Surmac concept), (4} bumpy tori (hot
electron bumpy torus, toroidal mimimum-B configurations), (5)
electrostatically assisted confinement (electrostatically stuffed cusps
and murrors, electrostatically assisted toroidal confinement), (6) the
Migma concept, and (7) wall confined plasmas The plasma param-
eters of the devices are presented and the advantages and dis
advantages of each are Iisted SCS

A78-52149 Diffusive losses and scaling law for flarge
tokamaks C R Harder and D K Bhadra {General Atomic Co, San
Diego, Calif )} /EEE Transactions on Plasma Scrence, vol PS-6, Sept
1978, p 317-328 15 refs Contract No EY-76 C-03-0167 PA 38
The paper discusses a8 multiparameter model for plasma diffu-
silon in a reactor size tokamak device Limitations to density and
temperature due to global hydromagnetic equilibrium and macrosta-
bility requirements are noted Conssderation is given to the collision-
less regime where plasma energy degradation 1s primarily due to

microinstabilities caused by trapped electrons and ions With
reference to a reactor using scahing concepts, ignition and burn

equilibrium are outlined within the framework of a time-dependent
Zero space-dimensional computer code Results are given for-confine-
ment scaling, reactor power and density development in time, and
the attainment of burn equilibrium ' 'sCSs

12

A78-52193 Primary Li/SOCI2 cellts 1V - Cathode reaction
profiles. A N Dey and P Bro (P R Mallory and C‘_(‘) , Inc,
Laboratory for Physical Science, Burlington, Mass ) (Electrochemi-
cal Society, Meeting, Las Vegas, Nev, Oct 17-22, 1976 } Electro-
chemical Society, Journal, vol 125, Oct 1978, p 1574-1578 11
refs

The Li/SOCI2 morganic electrolyte system is one of the highest
energy density systems known to date The system consists of a Li
qanode, a porous carbon cathode, and an LiAICI4-SOCI2 electrolyte
The reported investigation had the object've to determine the
reaction profiles {both cross-sectional and longitudinal} of the porous
carbon cathodes used in the Li/SOCI2 D cells to assess its
performance-limiting characteristics 1n some detall The ultimate
objective of these studies ts to improve the porous carbon cathodes
so that they may perform efficiently at high current densities, thus
yossibly eliminating the ne