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INTRODUCTION

This issue of Energy: A Continuing Bibliography with Indexes (NASA SP-7043(28)) lists
1610 reports, journal articles, and other documents announced between October 1, 1980 and
December 31, 1980 in Scientific and Technical Aerospace Reports (STAR) or in 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 conversion, transport, transmission,
distribution and storage, with special emphasis on use of hydrogen and of solar energy. Also
included are methods of locating or using new energy resources. Of special interest is energy
for heating, lighting, for powering aircraft, surface vehicles, or other machinery.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections, /44
Entries and STAR Entries in that order. The citation, and abstracts when available, 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 slight variation in citation appearances.-

Five indexes -- subject, personal author, corporate source, contract number, and report
number -- are included. . '



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A80-10000 Series)

All ptit)'lications abstracted in this Section are available from the Technical Information Service.
American Institute” of Aeronautics and Astronautics, Inc. (AIAA), as follows: Paper copies of
accessions are available at $6.00 per document up to a3 maximum of 20 pages. - The charge for
each additional page is $0.25. Microfiche '’ of documents announced in /AA 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 |s available at the rate
of $1.25 per microfiche plus a $1.00 service charge per category per -issue. Microfiche of all the
current AlAA Meetmg Papers are available on a standmg order basns at the rate of $1.35 per
microfiche. :

M;mmum air-mail postage to foreagn ‘countries is $1.00 and all foreign orders are shipped on
payment of pro-forma mvouces ’

. All inquiries and requests should be addressed to AIAA Technical Information Service. Please refer
to _the accession number when requesting publications.

STAR ENTRIES (N80 10000 Series)

One or more sources from which a document announced in STAR is available to the public is
ordinarily given on the last line of the citation.. The most commonly indicated sources and their
acronyms or abbreviations are listed below. . If the publication is.available from a source other than
those listed. the publisher and his address will be dlsplayed on the avallabthty Ilne or in combination
with the corporate source line. : - :

Avail: NTIS. Sold by the National -Technical 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
viii. ' :

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

Initially 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 Subscnptlon Section, Springfield,
Va. 22161. ‘

NOTE ON ORDERING DOCUMENTS: When ordering NASA publications (those followed
by .the * symbol), use the N accession number. NASA .patent applicatiohs {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 line of the citation, not by the N accession number. It is
also advisable to cite the title and other bibliographic identification. .

Avail: SOD (or GPQ). Sold by the Superintendent ;:)f Documents, U.S. Government Printing
Office. in hard copy. The current price and order number are given following the
availability line. (NTIS will fill microfiche requests, at the standard $3.00 price, for
those documents identified by a # symbol.}

(1) A microfiche is a transparent sheet of film, 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).




Avail:

Avail:

Avail:

Avail:

‘Avail:

Avail:

~ Avail:

-Avail:

Avail:

NASA Public Document Rooms. Documents so indicated may be examined at or
purchased from the National Aeronautics and Space Administration, Public Documents
Room (Room 126). 600 Independence Ave.. SW., Washington, D.C. 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.

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain collections
of Department of Energy reports, usually in microfiche form; are listed in Energy Research
Abstracts.  Services available from the DOE and its depositories are described in a,
booklet, DOE ‘Technical Information Center - Its Functions and Services (T!D-4660),
which may be obtained without charge from the DOE Technical Information Center.

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

4citation‘.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color -illustrations, or otherwise may not have the quality of illustrations preserved in_the
microfiche or facsimile reproduction, may be examined by the public at the libraries of
the USGS field offices whose addresses -are listed in this introduction. The libraries.

~.may be queried concerning the availability of specific documents and ‘the possible

utilization ‘of local copying.services, such as color reproduction.

HMSO’. Publications of Her Majesty’s Stationery Office are sold in the U.S. by Pendragon.

-House, Inc. {PHi), Redwood City. California. The U.S. price (including a service and

mailing charge) is given, or a_conversion table may be obtained from PHI.

BLL (formerly NLL): ‘British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England. Photocopies available from this. organization. at the price shown. (If none is
given, inquiry should be addressed to the BLL)

Fachinformationszentrum, Karlsruhe. Sold by the Fachinformationszentrum Energie, Physik,
Mathematik GMBH, Eggenstein- Leopoldshafen, Federal Republic of Germany. at the price
shown in deutschmarks (DM). .

Issuing Activity. or Corporate Author, or no indication of availability. Inquiries as to the
avanlabmty of -these documents should be addressed to the orgamzatuon shown in the
cnatlon as the corporate author of the document.

U.S. 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 availabilities: I the publication is available from a source other than the .above, the

publisher and his address will be dlsplayed entirely on the availability Ime or in combination
with the corporate author line. .




GENERAL AVAILABILITY B

All publications abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and /AA Entries sections. It is suggested that the bibliography
user contact his own library or other local libraries prior to ordering any pubhcatlon inasmuch as
many of the documents have been wndely distributed by the issuing agencies, especially NASA
A listing of public collections of NASA documents is mcluded on the inside back cover

SUBSCRlPTION AVAILABILITY

This pubhcatlon is available on subscription from the National Technical lnformatlon Service
(NTIS). The annual subscription rate for the monthly supplementsis $50.00 domestic; $100.00
foreign. All questions relating to the subscriptions should be referred to NTIS Attn: Subscrip-.
tions, 5285 Port Royal Road, Sprmgf eld Virginia 22161.

vi



ADDRESSES OF ORGANIZATIONS -

American Institute of Aeronautics .
_ and Astronautics L

Technical Ihformatibn Service

555 West 57th Street, 12th Floor

New York, New York 10019

British Library Lending Division,
Boston Spa, Wetherby, Yor!(shire,
England :

Commissioner of Patents and
Trademarks

'U.S. Patent arid Trademark Office

Washington, D.C. 20231

Department of Energy
Technical Information Center
P.0. Box 62

Oak Ridge, Tennessee 37830

ESA-Information Retrieval Service
ESRIN .
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00044 Frascati (Rome) italy
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Her Majesty’s Stationery Office
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London, England

NASA Scientific and Technical Information
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P.O. Box 8757
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National Aeronautics and Space
Administration

Scientific and Technical Information
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Washington, D.C. 20546
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* Superintendent of Documents
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, Arizona 86002

U.S. Geological Survey
345 Middlefield Road
Menlo Park, California 94025

U.S. Geological Survey
Bldg. 25, Denver Federal Center
Denver, Colorado 80225



Price
Code

AQ1
A02
A03
AD4
A05
A06

AQ7
A8
A0S
‘A0
ANl

A12
A3
A4
AlS
Ale

A7
A8
A19
A20
A21

A22
A23
A24
A28

A99

i
2/

E08
EQ7
ECS
EQ9
E10

EN
E12
E13
EN4
(31

E16
EV7
€18
E9
€20

€99
NOY

- Write for quote

Add $1.50 for sach additions! 25 pege increment or portion thereof for 601 pages up.

NTIS PRICE SCHEDULES

STANDARD PAPER COPY PRICE SCHEDULE

Page Range

Microfiche
001-025
026-050
053.075
076-100
101-125

126-150
151178
1768-200
201.225
226-250

251-275
276-300
301.325
326-350
351-375

376-400
401-425
426-450
451-475
476-500

501525
626-550
651-575
676-600
801-up

Schedule A

{Effective Janua

ry 1. 1881)

$ 350
5.00
6.50
8.00
9.50

11.00

12.50
14.00
15.50
17.00
18.50

20.00
21.50
23.00
24.50
26.00

27.50
29.00
30.50
32.00
33.50

35.00
38.50
38.00
39.50

$ 7.00
1000
13.00
18.00
19.00
22.00

25.00
28.00
31.00

37.00

40.00
43.00
49.00
52.00

. 66.00
61.00

64.00
67.00

70.00
73.00

- 76.00

79.00

Add $3.00 for each edditionsl 25 page increment or portion thereo! for 601 pages and more.

- Writs for quote

EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche

Schedule €

North American

Price

$ 5.50
6.50
8.50
1050
12.50

14.50
18.50
18.50
2050

2250

2450
27.50
3050
3350
36.50

39.50
42.50
4550
60.50

viii

29.50

" 3150
41.50
4550

49.50
§5.50
61.50
67.50
7350

79.50
85.50
81.50
100.50
121.50
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TABLE OF
CONTENTS

Subject Cat_égories

Abstracts in this Bibliography are grouped under the following categories:

01 ENERGY POLICIES AND ENERGY SYSTEMS ANALYSIS
Includes energy requirements, energy conservation, and environmental
impacts of energy systems.

02 SOLAR ENERGY
Includes solar collectors, solar cells, solar heating and cooling systems,
and solar generators.

03 HYDROGEN
Includes hydrogen production, storage, and dlstnbutlon

04 FUELS AND OTHER SOURCES OF ENERGY
Includes fossil fuels, nuclear fuels, geothermal and ocean thermal energy,
tidal energy, and wind energy

05 ENERGY CONVERSION )
Includes photovoltaic, thermoelectric, geothermal, ocean thermal, and wind
energy conversion. Also includes nuclear reactors and magnetohydrody-
namic generators.

06 ENERGY TRANSPORT, TRANSMISSION, AND DISTRIBUTION
Includes transport of fuels by pipelines, tubes, etc., microwave power
transmission, and superconducting power transmission,

07 ENERGY STORAGE :
Includes flywheels, heat storage, underground air storage, compressed air,
storage batteries, and electric hybrid vehicles..

08 GENERAL

SUBUJECT INDEX ...ttt ettt st st sat s st seeenn e sanennsons
PERSONAL AUTHOR INDEX ................. e R S N
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669

695

661

717

757

761
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- .. 'TYPICAL CITATION AND ABSTRACT FROM: STAR

NASA SPONSORED

AVAILABLE ON

DOCUMENT

ACCESSION

1

————— NB80-166563*§ Technical Report Services, Rocky River, Ohio. <e——

——= EVALUATION OF FEASIBILITY OF PRESTRESSED CON-
CRETE FOR USE IN WIND TURBINE BLADES i

NUMBER ——

CONTRACT -

OR GRANT

REPORT
NUMBER

NASA SPONSO

Seymour Leiblein, D. S. Londahl, Donn B. Furlong, and Mark E.
Dreier Sep. 1979119 p refs Prepared in cooperation “with -

MICROFICHE

L CORPORATE
SOURCE

Tuthil Pump Co., San Rafael, Calif. and Paragon Pacific. Inc.. E)
Segundo. Calif. .
{Contracts NAS3-20596: NAS3-30813; EX-76-1-01- 1028
NASA Order C-25906)

‘—— PUBLICATION

Avail: NTlS<—‘

DATE

(NASA-CR-159725; DOE/NASA/5906-79/1)
HC AO06/MF AO1. CSCL 10B <—

A preliminary’ evaluation of the feas:b:hty of the use of
prestressed concrete as a material for low cost blades for wind
turbines was conducted. A baseline blade design was_ achieved
for an experimental wind turbine that met aerodynarmc and
structural requirements. Significant cost reductions were indicated

. for volume production. Casting of a modsi blade saction
showed no fabrication problems. Coupled dynamic analysls
revealed that adverse rotor tower interactions can be significant
with heavy rotor blades. R.CT.

-AVAILABILITY
SOURCE

COSATI
CODE

TYPICAL CITATION AND ABSTRACT FROM /44

— AVAILABLE ON

DOCUMENT

ACCESSION
NUMBER

TITLE

AUTHORS

MICROFICHE

ABD-18297 * # __»-Advanced solar thermal receiver technotogy.
A. A. Kudirka and L. P. Leibowitz (California Institute of Technol-
ogy, Jet Propulsion Laboratory, Pasadena, Calif.y*American Institute

Pasadena, Calif., Jan. 14-16,~4J980, Paper 80-0292. 10 p. 6 refs.

of Aeronautics and Astronautics, -Aerospace Sciences Meeting, l8th,

. Research sponsored by the U.S. Department of Energy.
Development of advanced receiver technology for solar thermal
receivers designed for electric power generation or for industrial

‘process heat, is described. The development of this technology is

focused on receivers that operate from 1000 F to 3000 F and above. .

Development strategy is mapped in terms of application require-
ments, and the related system and technical requirements. Receiver
performance requirements and current development efforts are
ocovered for five classes ‘ot receiver applications: high temperature,
advanced Brayton, Stirling, and Rankine cycle engines, and fuels and
chemicals. (Author)

3

applications, such as fuels and chemical production or industrial

j—.—-AUTHORS
AFFILIATION

CONFERENCE

CONFERENCE
DATE
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p0649 N80-32410

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

American Petroleum Institute data base : p0711 N80-32579
Alcohol fuels. Citations from the Engineering Index data base p0711 N80-32581
Alcohol fuels. Citations from the Engineering Index data base p0711'N80-32582

Forecasts of energy technology. Citations from the International Aerospace Abstracts data
base p0782 N80-32965

Lithium batteries. Citations from the NTIS data base p0779 N80-32967
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ENERGY

A Continuing Bibliographj' ( Issue 28 )

ENERGY POLICIES AND ENERGY
" SYSTEMS ANALYSIS -

Includes energy reduirement;, energy conservation, and envi-
ronmental impacts of energy systems.

-A80-43843 Environmental protection - Cooperation versus
enactments (Umweltschutz - Kooperation statt Erlasse}. K. Honsel
{Wirtschaftsvereinigung Metalle, Disseldorf, West Germany). (Wirt-
schaftsvereinigung Metall, Mitgliederversammiung, Bonn, - West
Germany, June 3, 1980.) Metall, vol. 34, July 1980, p. 659-662. In
German. .

The status of the nonferrous metal industry is surveyed.
Attention is given to the general economic development, metal trade
outlook, metal ore mining, smelting plants and remelting works.
Further, semifinished metal warks, metal pouring, noble metals, and
the various consumer branches are covered. Long term production
conditions, environmental protection, energy costs, and social costs
and administrative demands are also considered. Finally, the outlook
* for the future is given. M.E.P.

A80-44230 * 4 JT9D-7A /SP/ jet engine performance deterio-
ration trends, G. P. Richter (NASA, Lewis Research Center,
Cleveland, Ohio), W, J. Olsson {United Technologies Corp., Pratt and
Whitney Aircraft Group, East Hartford, Conn.), and N, B, Andersen
(Pan American World Airways, Inc., Kennedy International Airport,
N.Y.). Hamilton Burr Publishing Co., International Aircraft Main-
tenance Engineering Exhibition and Conference, Dallas, Tex., Apr.
810, 1980, Paper.21 p.

It is
availability of fuel supplies have Jead to an increase in the importance
of maintaining good specific fuel consumption over the life cycle of
jet engines, Attention is given to an engine diagnostics program
" sponsored by NASA Lewis Research Center which has the objectives
of identifying and quantifying the levels, trends, and causes of engine
performance deterioration, It is reported that as part of the program,
a series of installed engine calibrations were performed on two new
Pan American World Airways 747 SP aircraft. A discussion of this
specific test program and the results of the analysis of the data are
presented, M.E.P.

A80-44412 4 Large advanced waste treatment plants. D. E.
Eckmann (Alvord, Burdick, and Howson Engineers, Chicago, I1.).
{American Society of Civil Engineers, Conventior, and Exposition,
Chicago, ., Oct. 16-20, 1978.) American Society of Civil Engineers,
Environmental Engineering Division, Journal, vol. 106, Aug. 1980, p.
840-846.

The advanced waste treatment plant at Roanoke, Virginia is
described with attention given to the facilities, the activated sludge
process, the nitrification process, the flocculation-coagulation pro-
cess, filtration, disinfection, sludge, plant effluent, energy require-
ments, and costs. The Roancke plant costs about 50% more to
construct than a typical activated sludge plant and uses about 60%
more energy but discharges an effluent that looks like drinking water

noted that increasing fuel costs and the decreasing’

569

JANUARY 1981

aﬁd_ meets the stringent permit standards established for the plant.
: . t ’ : B.J.

A80-44764 The tax on waste ‘heat - An instrument of
economic policy for preserving resources (Die Abwirmeabgabe - Ein
wirtschaftspolitisches Instrument zur Ressourcenschonung). D. Winje
{Berlin, Technische Universitat, Berlin, West Germany). Brennstoff-
Wiérme-Kraft, vol. 32, July 1980, p. 269:272. 11 refs. In German.

An investigation of the district heating potential of the German
Federal Republic, especially the question to what extent it can be
covered by waste heat from power stations, is presented. Attention is
given to energy economical and energy political possibilities which
are evaluated according to how they can promote the aim of
increasing the proportion of the combined heat and power génera-
tion. M.E.P.

A80-44780 ¢ Setting fire to the whole forest (Faire feu de
tout bois). A. Jaumotie. Académie Royale de Belgique, Classe des
Sciences, Bulletin, vol. 64, no. 12, 1978, p. 866-878. 10 refs. In
French. .

Belgian energy policy is discussed in light of the recent energy
crisis and opposition to nuclear power. The primary sources of the
energy consumed by the world are indicated,-and arguments against
nuclear power and the background of the oil crisis of 1973 are
reviewed, The current world energy situation and future suppties and
demand are evaluated, and the eventual, inevitable occurrence of a
second oil crisis given present policies and patterns of consumption is
predicted, Means of preventing such a crisis are then considered, with
attention given to-adjustments to be made in the ratios of natural
gas, coal and nuclear energy consumption and the develoﬁment of
alternative energy supplies. Finaily, it is recommended that in
Belgium, which must import 86 percent of its energy, tuture policy
must act to encourage conservation, heat recovery and the recovery
of wastes and to diversify fuel supplies, including nuclear, ALW.

A80-45300 Environmental control technology for atmo-
spheric carbon dioxide. A. S. Albanese .and M. Steinberg
(Brookhaven National Laboratory, Upton, N.Y.}. Energy (UK), vol.
5, July 1980, p. 641-664. 24 refs.

The paper assesses the impact of fossil-fuel use in the U.S. on
worldwide CO2 emissions, along with the impact of increased coal
utilization on CO2 emissions, the aspects of CO2 control, and the
available control points. The primary factor affecting the practicabil-
ity of a CO2 control system is the energy required by the control
system; of the three control points, removal from the stacks of fossil
fuel power plants requires the least amount of energy, and estimates
of the energy required to capture and recover CO2 from coal-fired
power plant stacks by various processes is presented. Two control
schemes are evaluated, one based on the absorption of CO2
contained in power plant flue gas by seawater, and the second based
on the absorption of CO2 by monoethanolamine (MEA). The
analyses indicate that capture and disposal by seawater is not feasible
while disposal by MEA is a possibility, although the costs of CO2
control are significant. A.T.

AB0-45481 Some etching studies of the microstructure
and composition of large aluminosilicate particles in fly ash from
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coal-burning power plants. L. D. Hulett and A. J. Weinberger (Oak
Ridge National Laboratory, Oak Ridge, Tenn). Environmental
Science and Technology, vol. 14, Aug. 1980, p. 965-370. 11 refs.
Research supported by the Electric Power Research Institute;
Contract No. W-7405-eng-26.

An etching method for removing glass phases from the alumino-
silicate matrix of fly ash is applied to the study of the morphologies,
compaositions and distributions of mullite, quartz and glass phases in
the aluminosilicate matrix of fly ash particles from coal-burning
power. plants. Fly ashes from four plants burning East Tennessee and
Western Kentucky coal using tangential and cyclone firing were
separated by size and characterized by optical and scanning electron
microscopy and X-ray diffraction prior to and following HF
treatment to selectively dissolve the glass phases. Etching is observed
to leave mullite in the acicular and chunky forms and quartz. The
acicular mullite is found to have a composition approximating
3(A1203)-2(Si02), with Fe and Ti isomorphically substituted for Al
and Si in the mullite. The elements Na, Mg, K and Ca are determined
to be totally contained in the glass phases, which are silicon rich and
make up.over 60% of the aluminosilicate matrix. Results are
interpreted to suggest that the surface enrichment of trace elements
may result from the diffusion of the elements from inside the

_ particles. A.LW.

AB0-45484
coal ash materials. A. S. Halligan and G. K. Pagenkopf (Montana
State University, Bozeman, Mont.). Environmental Sc/ence and
Technology, vol. 14, Aug. 1980, p. 995-998. 21 refs.

Five coal ash materials have been leached with distilled and
natural waters. The amount of boron released is dependent upon the
contact time, the ratio of ash to feachate water, and ash particle size.
When the ratio of ash to water is greater than 1 g/L, the ash is
capable of retaining a sizable fraction of the water-available boron.
For example, an upper stack ash rgleased 520 micrograms of boron/g
when it was leached at a rate of 1 g of ash/L. When the leaching rate
was increased to 50 g of ash/L, 318 micrograms of boron/g was
released. (Author)

A80-46150 A study of the gaseous and particulate pollu-
tants in the environment of a thermal power plant project area. L. T,
Khemani, M. S. Naik, G, A. Momini, A. M. Selvam, 8. V. R. Murty
(Indian Institute of Tropical Meteorology, Poona, India), and K. S.
D. Kachre {Indian Meteorological Department, Poona, India). Water,
Air, and Soil Pollution, vol. 13, Sept. 1980, p. 303-316. 23 refs.

A80-46335 Mid-range energy forecasting system - Struc-

ture, forecasts, and critique. G. DeSouza. Energy Systems and Policy,

vol. 4, no. 1-2, 1980, p. 5-24. 17 refs. Research supported by the
U.S. Department of Energy. o

The Mid-Range Energy Forecasting System (MEFS) is a large-
scale, interdisciplinary model of the U.S. energy system maintained
by the U.S. Department of Energy. A critical guide of the model’s
output for potential users is provided in this paper. The model’s logic
is described, the latest forecasts from MEFS are presented, and the
reasonableness of both the forecasts and the methodology are
critically evaluated. The manner in which MEFS interfaces with the
Oil Market Simulation Model (OMS), which forecasts crude oil price,
is also discussed. The present evaluation leads to the conclusion that
while there are serious problems with MEFS, it can, when used
selectively, be very usefut. {Author)

AB0-46336 The effect of demand uncertainty on the
relative economics of electrical generation technologies with differing
lead times. R. Boyd (Califgrnia, University, Davis, Calif.) and R.
Thompson (General Services Administration, Sacramento, Calif.).
Energy Systems and Policy, vol. 4, no. 1-2, 1980, p. 99-124, 9 refs,

Projections of the demand for electricity in future time periods
are subject to considerable uncertainty. Because the demand for
electricity depends on factors_such as population and economic
growth, the more distant the time period for which the projection is
made, the greater is the uncertainty. Thus generation technologies

Factors influencing the release of boron from’
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" AB0-47586

‘with different lead.times face demand forecasts with different levels

of uncertainty. This fact affects the relative economics of generation
technologies with differing lead times. In this paper a model is
described in which a stylized electric utility faces the decision
between a short and a long lead time technalogy in an uncertain

environment. A dynamic programming algorithm is used to deter-
mine the least cost investment decision. It is shown that uncertainty
can lead to the choice of some short lead time capacity, even-when
the deterministic solution includes only long lead time capacity. The ~
extent of this effect depends on the nature of the probability’
distribution of future demands and the relative fuel and capital costs
of the two technologies. (Author)

AB80-46681 Down to earth operations. Aviation Eng/neer-
ing and Maintenance, vol. 4, Apr. 1980, p. 37-39.

The -paper examines cost assessments of current air transport
procedures and changes in operational practices to minimize fuel
costs. The use of ground power instead of aircraft-mounted auxiliary
power units for terminal operations is described which include 30
diesel units which provide compressed air to start turbine engines.
Fuel savings can also be made by using fixed, centralized power
distribution systems which consist of a power source, a distribution
network, service cable storage and handling devices, with converters
of 50 Hz utility power to 400 Hz power for the airline terminal. A.T.

A80-47099 Energy choices for the 1980s. D. C. White
(MIT, Cambridge, Mass.). Technology Review, vol. 82, Aug.-Sept.
1980, p. 30-40.

Energy alternatives for the United States in the coming decade
are examined in light of federal policies and the current and
projected economic situation. Consideration is given to means of
ensuring energy supplies for the shurt term, the effects of increasing
energy prices on inflation and other adverse economic effects, and to
means of stimulating changes in energy consumption patterns and
technologies to match available energy sources. It is recommended
that available energy sources be allocated so that transportation has
first priority in the use of liquid fuels, natura! gas is devoted chiefly
to space heating and industrial uses, coal is used for industrial process
heat and some electricity generation, and the remainder of electricity
is provided by nuclear and hydro-power. Also the fimited appropri-
ateness of renewable resources, and the need for the development of
synthetic gaseous and liquid fuel production technologies are pointed
out. The possible role of energy conservation is also assessed, and it is
concluded that although conservation as well as the development of
new technologies will alleviate the energy problem, a major, and
timely, transition in total industrial productivity and consumption
patterns is required, with prices reflecting true costs. ALw,

AB0-47585 Energy utilization; World Energy Engineering
Congress, 2nd, Atlanta, Ga., October 29-31, 1979, Compiled Papers.
Congress sponsored by the Association of Energy Engineers and U.S.
Department of Energy. Atlanta, Ga., Fairmont Press, Inc., 1980. 399
p. $45.

The conference focused on energy utilization technigues and
current technologies applicable within the commercial, industrial,
and institutional sectors. Major subjects include energy from refuse,
industrial energy utilization, cogeneration and community district
heating, energy from wood, new developments in solar power
technology, and new approaches to energy management. In addition,
recent energy utilization developments in Finland and the United
Kingdom are presented. V.L.

A synergistic solid waste to energy project -
Phase 1 project concept. J. E. Schaeffer (Delaware County, Solid
Waste Management, Pa.}, S. E. Price {Scott Paper Co., Chester, Pa.},
and A. W. Hogeland. In: Energy utilization; World Energy Engi-
neering Congress, 2nd, Atlanta, Ga., October 29-31, 1979, Compiled
Papers. Atlanta, Ga., Fairmont Press, Inc., 1980,
p. 5-8.

A project has been proposed to use the 1500 tons per day of



municipal solid waste availablé in Delaware County in Pennsylvania
for the production of steam and electric power for Scott Paper
Company’s plant. The project will consist of a facility for combus-
tion of solid waste, inctuding recovery of residual-materials, disposal
of the remaining ash, and provisions for continuity of operation in
the event of interruption in the waste stream or interruption in the
use of steam from the project. Major tasks of the project, its
economic viability, and synergistic features are briefly reviewed. V.L.

A80-47592 The design, application benefits, and econom-
ics of energy-efficient motors - A technological update. . V: Yu
{Gould, Inc., El Monte, Calif.). In: Energy utilization; World Energy
Engineering Congress, 2nd, Atlanta, Ga., October 29-31, 1979,
Compiled Papers, Atlanta, Ga., Fairmont Press,
Inc., 1980, p. 147-154.

A80-48199 4 Economic performance model of AFBC sys-
tems. J. S. Gordon (TRW, Inc., Energy Systems Pianning Div.,
Mclean, Va.}). in: Energy to the 21st century; Proceedings of the
Fifteenth Intersociety Energy Conversion Engineering Conference,
Seattle, Wash., August 18-22, 1980. Volume 1.

New York, American Institute of Aeronautics and Astronautucs, Inc.,
1980,.p. 321-329. 8 refs. Research supported by the U.S. Depart-
ment of Energy.

Three main options are available for the reduction of sulfur
oxides in fluidized bed combustion systems: (1) the use of
desulfurizing sorbent atmospheric fluidized bed combustion (AFBC)
systems to replace inert ash beds, (2) coal beneficiation, and (3)
flue-gas desulfurization (FGD). A computér model “was used to
perform " a comparative evaluation of environmentally acceptable
powerplant systems which combine these three elements. The results
show the extent to which both coal cleaning and FGD act to reduce
sorbent consumption in AFBC systems. The cost and energy input
increases as coal beneficiation and FGD are increased, the location of
the minimum depending on coal properties. ‘ ) B.J.

AB0-48280 . # Industrial energy conservation with the natural
gas-fueled molten carbonate fuel cell. R. M. Bowman, B. J. Jody, K.
C. Lu, and K. F. Blurton (Institute of Gas Technology, Chicago, IIi.).
In: Energy to the 21st century; Proceedings of the Fifteenth
Intersociety Energy Conversion Engineering Conference, Seattle,
Wash., August. 18-22, 1980. Volume 2. : New
York, American Institute of Aeronautics and Astronautics, Inc.,
1980, p. 875-880. 5 refs. Research supported by the Gas Research
Institute. .

A80-48333 # The OASIS computer program for optimiza-
tion and simulation -of integrated systems. D. J. Bingaman, V. A.
Rabl, J. M. Calm (Argonne National Laboratory, Argonne, Iil.}, Z. O.
Cumali, P. K. Davis, and |. Adler (Consultants Computation Bureau,
Oakland, Calif.}. In: Energy to the 21st century; Proceedings of the
Fifteenth Intersociety Energy Conversion Engineering Conference,
Seattle, Wash., August 18-22, 1980. Volume 2.

New York, American Institute of Aeronautics and Astronautics, Inc.,
1980, p. 1227-1232. Research sponsored’ by the U.S. Department of
Energy.
" 'The Integrated Corr_\munny Energy Systems (IQES) approach
offers an opportunity to increase the efficiency of energy production
and utilization at the comm'unity level. A computer program, OASIS
(Optimization and Simulation of Integrated Systems), has been
developed to aid in the analysis and design of ICES centraf plants.
The program contains .a library of generic equipment routines and
has been structured to allow the easy inclusion of component
routines which simulate new energy conserving technologies. OASIS
simulates plant operation as a quasi-steady state process at discrete
time intervals, generally houtly, for periods selected by the user.
Operating strategies may be defined by the user or the plant may be
. simulated to minimize either weighted resource energy consumption
or the costs of operation and malntenance . B
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AB80-48420 4 Design considerations for a near-term hybrid
vehicle. R. Schwarz (South Coast Technology, Inc., Santa Barbara,
Calif.}. In: Energy to the 21st century; Proceedings of the Fifteenth
Intersociety Energy Conversion Engineering Conference, Seattle,
Wash., August 18-22, 1980. Volume 3. New
York, American {nstitute of Aeronautics and Astronautu: Inc.,
1980, p. 1760-1765.

The paper discusses various aspects of the design of a passenger
car with a hybrid electric/heat engine drive train. The basic design
goal is to maximize fuel economy in a vehicle whose performance
and cost are competitive with conventional cars. It is found that, to
meet the performance and cost contraints, a parallel design is
required, ‘and the heat engine must be sized to deliver about
two-thirds of the maximum vehicle power requirement. A control
strategy to maximize the fuel economy of such a parallel hybrid is
developed, incorporating three basic elements: net withdrawal of
stored battery energy up to a certain battery discharge limit, on/off
operation of the heat engine, and control of the power split between
the heat engine and electric motor to keep the heat engine operating
close to its region of minimum brake specific fuel consumption. The
fuel economy gain attainable by a hybrid with such a contro!
strategy is estimated, and implications in other areas, such as
emissions,-are discussed. (Author)

AB0-48426 # An energy and cost analysis of residential heat
pumps in northern climates. J. K. Martin and D. L. O’Neal (Oak
Ridge National Laboratory, Oak Ridge, Tenn.). In: Energy to the
21st century; Proceedings of the Fifteenth intersociety Energy
Conversion Engineéring Conference, Seattle, Wash., August 18-22,
1980. Volume 3. New York, American Institute
of Aeronautics and Astronautics, Inc., 1980, p. 1802-1807. 13 refs.
Contract No. W-7405-eng-26. ’

Since 1971, residential heat pump sales have dramatically
increased every year. In certain areas of the count_ry, heat pumps
account for over 80% of the space heating systems in new housing
starts. Penetration in the residential market by heat pumps is
beginning to take place in colder areas of the country where heat

~ pumps have traditionally been overlooked. Lack of natural gas and

high oil prices, combined with thelarge energy costs of electric
resistance heat have forced renewed attention to the heat pump in
colder climates. This paper examines the diversity in heating energy
use and cost effectiveness of forty-one currently retailed heat pumps
in three northern cities: Boston, Denver, and Minneapolis. Heat
pump heating energy use and annualized life-cycle costs are
compared with other forms of space heatung equipment in those.
same cities. . (Author)

AB80-48514 # Energy vation es for cc cial
buitdings used in life cycle cost analysis. J. J. Deringer (Gilford,
Deringer and Co., Washington, D.C.). In: Energy to the 21st century;
Proceedings of the Fifteenth Intersociety Energy Conversion Engi-
neenng Conference, Seattle, Wash., August 18-22, 1980. Volume 3.

New York, American Institute of Aeronautucs
and Astronautics, Inc., 1980, p. 2350-2355.

The procedures and summary results of a detailed life cycle cost
analysis of three recent office building designs are described. The
analysis was conducted as part of the Energy Performance Standards
for New Buildings Program {BEPS). The analysis results to date,
while limited as indicated, show that, (60% to 70% reduction)
significant energy reduction from recent practice are possible. While
construction costs do not increase for some design solutions,
typically construction costs increased in the range of 8% to 12% for
many solutions in comparison with recent practice. Further, many of
the design solutions achieving significant energy savings also achieved
life cycle cost reductions in the range of 5% to 15% when compared
with recent practice. The effectiveness of specific energy conserving
strateg:es for the envelope, HVAC systems and lighting are discussed.

. (Author)
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AB0-48515 # Life cycle cost analysis in residential buildings
and consumer appliances. M. Levine, D. Goldstein, 1. Turiel, H.

Herring, and H. Estrada (California, University, Berkeley, Calif.). In:~

Energy to the 21st century; Proceedings of the Fifteenth Intersociety
Energy Conversion Engineering Conference, Seattle, Wash., August
18-22, 1980. Volume 3. New York, American
Institute of Aeronautics and Astronautics, Inc., 1980, p. 2356-2362.
13 refs.

This paper outlines how life-cycle costing can be applied to an
analysis of energy conservation measures in residential buildings and
consumer appliances. Results are presented from our work on the
lifecycle costs for the Building Energy Performance Standards and
the Consumer Products Energy Performance Standards of the U.S.
Department of Energy. These sample results, for a single story
detached house heated with gas and for room and central air
conditioners, show that a minimum in life-cycle costs is achieved for
increasing conservation measures. (Author}

" A80-48533 Sulfate aerosol production and growth in

coal-operated power plant plumes. A. C. Dittenhoefer and R. G. de
Pena (Pennsyivania State University, University Park, Pa.). (Symposi-
um on Budget and Cycles of Trace Gases and Aerosols in the
Atrmiosphere, Boulder, Colo., Aug. 12-18, 1979.) Journal of Geophys-
ical Research, vol. 85, Aug. 20, 1980, p. 4499-4506. 28 refs.
Contract No. E(11-1)-2463.

The oxidation of SO2 and the resultant aerosol growth kinetics
are inferred from airborne measurements of the number concentra-
tions and size distributions of pure sulfate and mixed particles within
the coal-fired Keystone power plant plume in western Pennsylvania.
Measurements of aerosol concentrations in nine distinct size ranges
between 0.01-2.0 micron diameter were coupled with impactor
sampling and quantitative sulfate analysis of individual particles at
various plume travel times. Cross-sectional plume mappings of the
horizontal and vertical concentration profiles of SO2 and sulfate
mass provided a means of calculating SO2 conversion rates. Thirteen
flights encompassing a wide range of meteorological conditions and
plume behavior were compared in an attempt to isolate the various
gas-to-particle conversion mechanisms. Both gas and droplet phase
reactions involving SO2 have been identified, and their importance
for atmospheric sulfate formation are assessed. Total sulfate particle
concentration was found to be related directly to solar radiative flux.
Sulfate particles in the plume achieved maximum size at very high
relative humidities during plume merger with cloud and fog layers.

{Author)

A80-48534 Conversion of nitrogen oxide gases to nitrate
particles in oil refinery plumes. F. P. Parungo and R. F. Pueschel
(NOAA, Atmospheric Physics and Chemistry Laboratory, Boulder,
Colo.). (Symposium on Budget and Cycles of Trace Gases and
Aerosols in the Atmosphere, Boulder, Colo., Aug. 12-18, 1979.)
Journal of Geophysical Research, . vol. 85, Aug. 20, 1980, p.
4507-4511. 6 refs.

An instrumented aircraft was used to survey the plume
constituents of oil refineries in southern Los Angeles. Concentrations
of NO, NO2, O3, Aitken nuclei, and aerosol size distribution were
measured continuously in situ. Aerosols were collected with an
impactor and were later analyzed with an electron microscope for
particle morphology and chemical composition. The resuits led to
the following conclusions: {1) The refineries are a strong source of
NOQ: as the plume travels, NO reacts with entrained O3 to form NO2
and subsequently converts to nitrate particles. (2) Diurnal variations
in NO, NO2, O3 concentrations are directly correlated with solar
radiation. [n nocturnal stable conditions, NO concentration is as high
as 0.7 ppm in the plume. NO2 is low, and O3 approaches nil. After
sunrise, NO decreases, and NO2 and O3 increases. {3) Inorganic
nitrate particles, ‘which -can be identified with an electron micro-
scopic spot test, are found farther downwind of the refineries. They
are observed as particles imbedded in droplets with diameters
between 1 and 10 microns. (4) Because these large nitrate particles
are hygroscopic, they can serve as cloud condensation nuclei to form
large cloud droplets and enhance droplet coalescence. Thus they play
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'
very important roles in the processes of cloud formation and
precipitation. {Author)

AB0-49025 Social acceptance of energy systems - Some
observations on the situation in the Third World {(L'acceptation
sociale des systémes énergétiques - Quelques observations sur la
situation dans le Tiers monde). D. R. Pendse. [Forum Scientifique
International sur I’Energie pour les Pays Développés et les Pays en
Développement, Nice, France, Oct. 29-Nov. 2, 1979.) Revue de
V’Energie, vol. 31, June-July 1980, p. 330-340. 8 refs. In French. .
The social acceptance of present and future energy systems in
the Third World is. discussed based on the present situation in india.
The current suboptimal energy system of India is examined, with
attention given to desires to reduce energy imports and the effects
this would have on the transportation and domestic sectors, and the
real costs of energy in Third World nations as exemplified by India
are examined. The desires of people living in Third World nations to
obtain the energy systems of the rest of the world are considered,
and predictions of the world ‘energy situation in the year 2000 are
presented in the areas of fossil fuel consumption, economic
development and the elimination of poverty, and political institu-
tions. Possibilities for international cooperation in finding solutions
to problems of energy supply in both the industrialized and
developing nations are considered, and it is concluded that coherent
energy policy based on the various aspects of the problem in all
nations in necessary. ALW,

A80-49391 investing in coal. J. D. Emerson and V. Clarco
{Chase Manhattan Bank, New York, N.Y.}. Revue de I'Energie, vol.
31, Aug.-Sept. 1980, p. 7-14. In English and French.

It is predicted that the 1980s are likely to see a reversal of the
fortunes of the coal industry. After declining for much of the post
World War 11 period, coal will increase its share ot world energy
supplies. It is suggested that meeting the goals implicit in this new
role will be expensive by past standards in the coal industry, but not
unduly expensive by comparlson with the mvestment needs of the
other energy industries. B8.J.

AB0-49392 Financing of renewable energy sources /solar,
wind and biomass energy sources/. M. Fansten (Commissariat &
lEnergle Solaire, Paris, France). Revue de I’Energie, vol. 31,
Aug.-Sept. 1980, p. 32-42. In English and French.

The financing of renewable energy sources is discussed wath
reference to research and experimentation, and market development.

* Particular attention is given to the cost of renewable energy, curbs on

market development, obstacles to solar energy development, the
incentives for solar heating in France, and new energies and job
creation. B.J.

A80-49393 Capital requirements for energy in the indus-
trialised countries. P. Tempest. Revue de /'Energie, vol. 31, Aug.-
Sept. 1980, p. 43-52. 14 refs. In English and French.

Various key factors which will determine the capital require-
ments for energy of the industrialized countries over the next two
decades are reviewed. Attention is given to capital market sources,
the implications of differing energy requirements, the economic
constraints of growth, the danger of persistent low growth, attempts
to counteract discontinuity, energy "pricing discrepancies, conserva-
tion as a part of energy investment, and technological constraints in
new energy. B.J.

AB0-49394 Capital requirements for the development in
the field of energy in the Eastern European countries on the eve of
the nineties. C. Beaucourt. Revue de /'Energie, vol. 31, Aug.-Sept.
1980, p. 53-70. 43 refs. In English and French.

Certain aspects of capital requirements for energy development
in the Soviet Union and Eastern Europe are reviewed. Particular
attention is given to the impact of fuel policy on investments, the
changing and developing needs in the energy sector, anq economic



options and their impact on the development of energy sources and
' capital requirements. B.J.

AB0-49395 Financing of energy investments - Capital and
policy requirements of developing countries. B. Chadenet and Y.
Rovani {International- Bank for Reconstruction and Development,
Washington, D.C.). Revue de I’Energie, vol. 31, Aug -Sept. 1980, p.
71-85. In English and French.

The paper considers the energy potential and the financial needs
of developing countries, and examines energy planning and policy
decisions that may solve the energy problems of such countries, It is
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noted that many developing countries face a dual energy crisis: a -

serious gap in the balance of payments and an overconsumption of
biomass resources. In order to solve this dual crisis developing
countries must develop by priority their own resources. B.J.

AB0-49396 The economics of energy prices - Doubts and
uncertainty. V. Levy-Garboua. Revue de I’Energie, vol. 31, Aug.-
Sept. 1980, p. 86-99. In English and French.

An explanation of energy costs is sought in an analysis of the
factors that determine supply and demand in this sector. This
analysis is then used to reflect on the role of energy price policy, its
principles and end purposes. ’ B.J.

A80-49397 Assessment of risks in the financing of major
energy projects, J. Gabriel and A. Galibert {Société de Promotion des
Grands Projets Internationaux, France). Revue de I’Energie, voI 31,
Aug.-Sept. 1980, p. 113-126. In English and French. &

The various types of risks associated with the financing of a
major energy project are reviewed, including: (1) the construction
pgriod risks, (2) the risks at the time of delivery of the facilities, and
(3) the operating period risks {particularly those during the debt
repayment period). Consideration is then given to the limitation and
spreading of risks, and to direct and indirect securities. It is
concluded that, in comparison with the traditional financing of
industrial projects, large energy projects will increasingly necessitate
a thoroughgoing change in the evaluauon of risks and the customary
methods of covermg the risks. B.J.

A80-49398 Trends in financing LNG projects. W. Dorson
(Chase Manhattan Bank, New York; N.Y.). Revue de /’Energie, vol.
31, Aug.-Sept. 1980, p. 145-150. in English and French.

The ‘capital costs required for a base load LNG {liquefied natural
gas) project have increased dramatically over the past decade.
Compared to the scope and cost of earlier projects capital require-
ments have increased beyond the investment appetites- of most
private investors and financing responsibility tended to become
segmented in a manner reflecting specific responsibilities. It is
suggested that through the use of a project financing approach it may

- be possible to disaggregate certain project responsibilities based on
the changing motivations and expertise of interested parties. This
approach may provide some of the answers required to ensure the
financial viability of many proposed LNG projects. B.J.

A80-49399 The investment needs of the coal industry of
the -European Community. A. Woronoff (Comité d'Etude des
Producteurs de Charbon d'Europe Occidentale, Brussels, Belgium).
Revue de I’Energie, vol. 31, Aug.-Sept. 1980, p. 180-192. In English
and French.

The situation in the main coal-producing countries (i.e., Ger-
many, the United Kingdom, France, and Belgium) of the European
Economic Community is reviewed. It is suggested that the achieve-
ment of a coal production objective for the Community of about
270 million tonnes will require an annual level of investment in new
and existing mines of some 2.3 billion EUA at constant prices. It is
noted that the universally recognized need to face up to a growing
Ie_vel of demand requires an investment program on the part of the
. European coal industry of a totally different order from that

achieved during the last two decades. B.J.
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A80-49400 Financing for energy resources development
projects - Japanese experience. H. Ishihara {(Industrial Bank of Japan,
Ltd., Tokyo, Japan). Revue de I’Energie, vol. 31, Aug.-Sept. 1980, p.
203-222. In English and French.

The past energy demand situation and the future outiook in
Japan are reviewed. Consideration is then given to the overall
financing aspects of past energy resources development projects.’
Finally, the institutional aspects of the financing and of the problems
involved are discussed. B8.J.

AB0-49648 Pollution control improvements in coal-fired
electric generating plants - What they accomplish, what they cost. C.
Komanoff {Komanoff Energy Associates, New York, N.Y.). Air
Pollution Control Association, Journal, vol.- 30, Sept. 1980, p.
1051-1057. 20 refs.

The reductions in air pollutant emissions achieved by pollution
control improvements in coal-fired electric generating plants and the
costs of such improvements are discussed. It is shown that the
enactment of New Source Performance Standards for new coal plants
enacted in 1971 by the U.S. Environmental Protection Agency led to
decreases up to 64% in sulfur dioxide, particulate and nitrogen oxide
emissions from coal plants completed in 1978 relative to those from
1971 plants, at a cost accounting for 90% of the 68% increase seen in
constant-doliar power plant costs. The more stringent emissions
standards for plants coming into service in the 1980s are discussed,
and the costs of implementing additional pollution controls to
comply with these standards are estimated 'at $190/kW, or ‘an
additional” 36%. The possible impacts on cost and pollution emissions
of the prospective techniques of fluidized bed combustion and- coal
cleaning are indicated. ALW.

AB80-49695 Energy conservation in terminal airspace

through fuel consumption modeling. D. E. Winer and C. J. Hoch

(FAA, Office of Environment and Energy, Washington, D.C.).

Society of Automotive Enginéers,, International Air Transportation ’
Meeting, Cincinnati, Ohio, May 20-22, 7980 Paper 800745.10p. 11

refs,

Mathematlcal models are being develqped by the Federal
Aviation Administration to determine aircraft fuel consumption
under a wide variety of operational conditions. These models are
particularly needed to determine the effects of proposed changes to
air traffic procedures. The models are described and examples are
given for their use by analysts and policymakers. {Author}

AB80-49728 Impact of. electric cars on national energy
consumption. P. D. Agarwal (GM Research Laboratories, Warren,
Mich.). Society of Automotive Engineers, Congress and Exposition,
Detroit, Mich., Feb. 25-29, 1980, Paper 800111.7 p. 15 refs.
Energy utilization of electric vehicles is discussed in terms of
energy efficiency in comparison to internal combustion engine
automobiles, starting from oil or coal as the prime energy source.’ It
is found that although an electric car does not save primary energy
resources, it can transfer some of the transportation fuel needs from
petroleum to coal, nuclear, or hydropower. With reference to the
impact of electric vehicles on reduction of petroleum consumption,
it is shown that the dependence of the United States on foreign oil
can .be reduced much more quickly and at much lower cost by
converting electric utility boilers from oil to coal. V.L

AB0-49929 State and tendencies of recycling in North
America. J. G. Abert (National Center for Resource Recovery,
Washington, D.C.). in: Recycling Berlin '79; Proceedings of the
International Congress, Berlin, West Germany, October 1-3, 1978,
Volume 1. Berlin, E. Freitag-Verlag fir Umwelt-’

" technik; Springer-Verlag, 1979, p. 18-25. 9 refs.

Although the subject of this paper is resource recovery in North
America, by and large, the text describes resource recovery activity
in the United States where there are many more examples of project
implementation than in Canada. The paper begins with a waste
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composition analysis and then presents some data relating waste
recycling to energy savings in materials processing and the energy
created by combustion of waste as an alternative fuel source. Next, a
table is presented which is a comprehensive listing of United States
recycling projects. United States government policy related to
resource recovery is discussed,in the next section, followed by a look
into the future in the concluding section of the paper. {Author)

A80-49931 An analysis of criteria for evaluating proposals
for recovery of material and energy from refuse. F. P. Gross
{Massachusetts Bureau of Solid Waste Disposal, Boston, Mass.) and J.
Kihner {Meta Systems, inc., Cambridge, Mass.). In: Recycling Berlin
'79; Proceedings of the International Congress, Berlin, West Ger-
many, October 1-3, 1979. Volume 1. : Berlin, E.
Freitag-Verlag fir Umwelttechnik; Springer-Verlag, 1979, p. 32-37.

Numerous political jurisdictions throughout the world are
currently involved in the procurement of facilities for the recovery of
materials and energy from refuse. This paper presents an analysis of
evaluation criteria that can be used in a competitive bid framework
to facilitate the decision on the most suitable refuse treatment
methods, processes, and contractors. Attention. is given to criteria
relating to process design, cost and pricing, qualifications and
management plan, and environmental impact. . BJ.

AB80-49932 Steps to system analysis in waste management.
K. A. Wuhrmann (2irich, Eidgendssische Technische Hochschule,
Diibendorf, Switzerland). In: Recycling Berlin ‘79; Proceedings of
the International Congress, Berlin, West Germany, October 1-3,
1979. Volume 1. Berlin, E. Freltag-Veriag fir
Umwelttechnik; Springer-Verlag, 1979, p. 38-43.

It is shown that the decision process relating to future waste
management systems is hampered by future uncertainty and the
incompatibility of several system parameters. The relevant param-
eters for the decision process are discussed in terms of cost-benefit
analysis, ecologically quantifiable values, and ideal values. B.J.

AB80-49933 The efficiency of recovering energy and mate-
rials from solid waste. D. C. Wilson (Atomic Energy Research
Establishment, Harwell Laboratory, Harwell, Oxon, England). In
Recycling Berlin ‘79; Proceedings of the International Congress,
Berlin, West Germany, October 1-3, 1979. Volume 1.

Berlin, E. Fre|tag-VerIag fir Umwelttechnik; Sprlnger-
Verlag, 1979, p. 44-49. 8 refs.

Two measures (alpha and beta) of the energy efficiency of a
waste disposal, treatment, or recovery process have been developed
which relate the:amount by which the stock of primary energy is
augmented to the heat content-of the waste. The use of primary
energy ensures that both direct and-indirect energy are included. The
wwo efficiency measures differ in that alpha includes only energy
savings due to fuel products, whereas beta also considers energy
savings due to recycled materials. The net primary energy efticiency
beta provides a single quantitative measure of the resource conserva-
tion potential of a process and is thus particularly useful to the
planner in selecting the best option for his local needs. B.J.

A80-49934 Application of the energy concept to a re-
source recovery system. S. Otoma and S. Gotoh (National Institute
for Environmental Studies, Tsukuba, Ibaraki, Japan). In: Recycling
Berlin ‘79; Proceedings of the International Congress, Berlin, West
Germany, October 1-3, 1879. Volume 1. Bertin,
E. Freitag Verlag fir Umuwelttechnik; Springer-Verlag, 1979, p.
50-55.- .

Exergy is used to charactenze the energy availability of a
resource recovery system: It is shown that a waste processing system
can be interpreted in terms of two exergy-based efficiencies: one is a
measure of pollution control while the other is a measure of the
degree of energy recovery with respect to the system environment. A
pyrolysis process is used as an example. B.J.

AB0-49939 Anatomy of . regional solid waste resource
recovery projects, L. O. Ward and R. J. Schoenenberger (UOP, Inc.,
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Des Plaines, !ll.). In: Recycling Berlin ‘79; Proceedings of the
International Congress, Berlin, West Germany, October 1:3, 1979.
Volume 1. Berlin, E. Freitag-Verlag fir Umwelt-
technik; Springer-Verlag, 1979, p. 89-95.

The papes analyzes legal, financing, political, economic, techni-
cal, and environmental aspects of planning regional 3000-ton solid
waste recovery projects. Facility capacities, number of combustion
trains, and turbine-generator capacity, and costs-of different designs
were evaluated, noting that the principal problems in implementation
of a project have been financing, legal, and risk considerations that
may be experienced during the next 30 years. A successfu! solid
waste recovery project requires an assured solid waste supply, a

publicly acceptable site, reliable energy customers, and technological-
management capability. Qualified engineering-consulting firms, finan-
cial and legal advisors, and cooperation of government agencies are

ecessary to construct a solid waste plant, AT.

AB0-49954 . Environmental impact of conversion of refuse
to energy. R. A. Olexsey (U.S. Environmental Protection Agency,
Industrial Environmental Research Laboratory, Cincinnati, Ohio).
In: Recycling Berlin ‘79; Proceedings of the |nternational Congress,
Berlin, West Germany, October 1-3, 1979. Volume 1.

Berlin, E. Freitag-Verlag fir Umwelttechnik; Springer-
Verlag, 1979, p. 281-288. 10 refs.

Air and water pollution problems associated with the conversion
of solid waste to energy are discussed together with applicable
control technology. Combustion, pyrolysis, and biological processes
are examined. From currently available data, it is concluded that
control of particulate emissions, preferably through a fabric filter or
an electrostatic precipitator, is the only air pollution control
requirement to ensure compliance with existing Federal Stationary
Source Performance Standards. it is also shown that some form of
conventional treatment of liquid effluents should be able to handle
discharges from waste-as-fuel operations. V.L.

AB0-49958 Energy savings in a rotary kiln in the produc-
tion of cement through the addition of domestic waste and sewage
sludge. P. C. Nitesch and H. Kiinstler {Kiipat AG, Uitikon-Waldegg,
Switzerland). In: Recycling Bertin ‘79; Proceedings of the Interna-
tlgnal Congress, Berlin, West Germany, October 1-3, 1979. Volume

Berlin, E. Freitag-Verlag fir Umwelttechnik;
Sprlnger -Verlag, 1979, p. 318-323.

A80-49961 The advantages of using an incineration regula-
tion system to control the emission of toxic gases and steam
generation in refuse incineration plants (Vorteile der Verwendung
eines Verbrennungssteuerungs-Systems zur Regulierung der Emis-
sionen schidlicher Gase sowie der Dampferzeugung in Miillver-
brennungsantagen). S. Kitami (Mitsubishi Heavy Industries, Ltd.,
Yokohama, Kanagawa, Japan) and S. Okuno. In: Recycling Berlin
‘'79; Proceedings of the International Congress, Berlin, West Ger-
many, October 1-3, 1979. Volume 1. Berlin, E.
Freitag-Verlag fir Umwelttechnik; 1979, p.
411-418. In German.

A control system for maximizing reclamation of heat in
incinerators is investigated. The production of toxic gases is to be
limited also, and emission standards of 430 ppm HCI and 250 NO({x)
must be met with 12 percent Q2 content. The amount of these gases
emitted is closely associated with variations in refuse incineration,
therefore substantiating the need for a control system. A continuous
control loop was investigated with an analog computer, along with an
on/off contro! circuit (using relays, with or without feedback
compensation). The feedback component improves the quality of
control substantially in an on/off control. Continuous feedback
compensation is the best controller if a manipulated variable is a
good continuous function. R.C.

Springer-Verlag,

A80-49968 - Effluent-free flue gas- scrubbing process to
separate the fine dust and the noxious gases from waste combustion
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plants. V. Fattinger (Ciba - Geigy AG, Schweizerhalle, Switzerland).

In: Recycling Berlin ‘79: Proceedings of the International Congress, *

Berlin, West Germany, October 1-3, 1979. Volume 1.
Berlin, E. Freitag-Verlag fir Umwelttechnik; Springer-

Verlag, 1979, p. 467-472. 6 refs.

AB80-50528

Suifate in diesel exhaust. T. J. Truex, W. R.
Pierson, and D. E. McKee (Ford Motor Co., Dearborn, Mich.).
Environmental Science and Techna/ogy, vol. 14, Sep_t. 1980, p.

1118-1121. 33 refs.

A study- of sulfate emissions from diesel-powered light-duty
vehicles has been conducted. The applicability of a controlled-
condensation sampling procedure for determining the chemical
speciation of vehicle sulfate emissions has been demonstrated and
used to determine that sulfuric acid is the major suifate species
present in diesel exhaust. Diesel sulfate emissions were found not to
be proportional to fuel suifur level, the percent S to S04(2-)
conversion increasing as fuel sulfur level decreases. An Opel diesel
vehicle- was equipped with an experimental oxidation catalyst to
determine the effect on diesel sulfate emissions. (Author)

A80-50818 Possible means of cutting energy costs and
saving primary energy in waste water purification {(Maglichkeiten zur
Verringerung der Energiekosten und Einsparung von Primirenergie
bei der Abwasserbehandlung). E. Klauwer and H.-G. Rumpf
(Rhgjnisgh-Westfélische Elektrizitatswerke AG, Essen, West Germa-
ny). Brennstoff-Wirme-Kraft, vol. 32, Sept. 1980, p. 372-378. 12
refs, in German,

A historical review of waste water purification technology is
followed by an assessment of the power requirements of biological
purification. In view of these substantial requirements, some consid-
erations are set forth concerning the optimal use of sewer gas
(methane) for generatnng the power requxred by a large biological
purification plant. The engineering and economic aspects of three
model concepts are discussed. V.P.

AB0-50819
tion
Umweltschutz - Ein Beitrag zur Effizienzbetrachtung). K. Repenning
{Deutsche BP AG, Hamburg, West Germany). Brennstoff-Wirme-
Kraft, vol. 32, Sept. 1980, p. 378-380. 8 refs. In German.

The considerations set forth in the present paper lead to the
conclusion that in future discussions aimed at protecting the
environment, the specific energy consumption involved in each
desired means of protection must be given careful and detailed
consideration. Increased attention should be given to the power
aspects of any planned environmental prbtection projects. V.P.

Energy expenditure for environmental protec-

A80-50820 An'anemp_t at balancing the environmental
effects of electric power generation with the framework of the

country’s economic system (Versuch einer Bilan'zieru_ng der
Umwelteinflisse der Elektrizititswirtschaft im Rahmen des
gesamtwirtschaftlichen  Systems). H. Trenkler {Vereinigung

Deutscher Elektrizitatswerke AG, Frankfurt am Main, West Germa-
ny). Brennstoff-Wirme-Kraft, vol. 32, Sept. 1980, p. 380-385.- 16
refs. In German.

The effects of, electric power generating facilities on the
environment in a densely populated area, such as the German Federal
Republic, are demonstrated. Their relationship to other environmen-
tal effects produced by energy release is examined. V.P.

A80-50821
viewpoint of environmental protection (Die Bedeutung der Gaswirt-
schaft aus der Sicht des Umweltschutzes). D. Ewringmann and F.
Vorholz {Kdln, Universitit, Cologne, West Germany). Brennstoff-
Wirme-Kraft, vol. 32, Sept. 1980, p. 386-393. In German.

" An attempt is made to put the economic significance of natural
gas as an energy source in proper perspective. The extremely small
contribution of natural gas, as compared to other energy sources, to
air -pollution is pointed out, and the effects of emission and heat

- A contribution to efficiency analysis (Energieaufwand im -

The.significance of the gas economy from the
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release on the environment are studied. The size of natural gas
resources, and the substitution potential of natural gas are discussed.
VP -

A80-50822 The CO2 problem. from the viewpoint of

. geoecology and energy economy (Die CO2-Frage aus geookologischer

und energiewirtschaftlicher Sicht). H. Lieth (Osnabrick, Universitat,
Osnabriick, West Germany), J. Seeliger, and G. Zimmermevyer.
{Gesamtverband des Deutschen Steinkohlenbergbaus, Essen, West
Germany). Brennstoff-Wirme-Kraft, vol. 32, Sept. 1980, p. 393- 400
43 refs. In German.

The observed annual increase in atmospheric CO2 content by
approximately 1 ppm CO2 is usually attributed to the combustion
products of fossil fuels. In the present paper, the current (interna-
tional) status of the CQO2 problem is reviewed, and the relation
between CQ2, the biosphere,” and climatology is studied. Some
energy economy implications are examined. V.P.

A80-50824 Provision of electric power as a prerequisite
and determining factor for safeguarding the industrial community
and ensuring the economical development of the Third World (Die
Bereitstellung elektrischer Energie als Voraussetzung und Bestim-
mungsfaktor fir die Sicherung der Industriegeselischaft und die

- wirtschaftliche Entwicklung der Dritten Welt). H. Boeck (Stadtwerke
‘Hannover AG; Vereinigung Deutscher Elektrizititswerke, Hanover,

West Germany). Brennstoff-Wirme-Kraft, vol
410-415 In German.

32, Sept. 1980, p.

AB0-50825 Ensured power supply and environmentai pro-

tection as elements of a provident social policy (Sicherheit der

Energieversorgung und Schutz der Umwelt- Elemente vorsorgender

Geselischaftspolitik). G. Hartkopf {Bundesministerium des Innern, .
Bonn, West Germany). Brennstoff-Wéarme-Kraft, vol. 32 Sept. 1980,
p. 415-419, In German.

The conflict situation between the industry and environmental
protection, which has developed in post-war Germany is examined in
the light of the current governmental approach to the power supply
problein. Means of resolving the principal problem areas are
discussed. . A

AB0-50826 Increased information acquisition and trans-
mission as a condition for the further development of energy
economy structures (Wissenszuwachs und Wissensweitergabe - Eine
Bedingung fiir die Fortentwicklung energiewirtschaftlicher Struk-
turen). P. Schnell and M. Dehli {Energie-Versorgung Schwaben AG,
Stuttgart, West Germany). Brennstoff-Wirme-Kraft, vol.. 32, Sept.
1980, p. 419:424. 15 refs. In German. .

The world-wide energy supply suffers currently from the limited
availability of potential. energy sources, and a remedy in this
situation is possible only by combining-an increased research effort
with an adequate information service. Some aspects of the energy
data acquisition and transmission are discussed, and the need to
include politics, education, and international cooperation in .this
effort is noted. ' ‘ V.P.

AB0-50827 The investment demand of energy economy
and its financing (Der Investitionsbedarf der Energiewirtschaft und
seine Finanzierung). R. Diel, G. Radtke, and R. Stdssel (Dresdne:
Bank AG, Diisseldorf, West Germany). Brennstoff-Wirme-Kraft, vol.
32, Sept. 1980, p. 445:452. In German.

The demand for investment to cover energy requirements is
studied primarily from the West German but also to some: degree
from the international point of view. Possible economically sound
means of financing the investment demand are examined. The
investments and capital demand for fossil energy sources, in the
energy economy, and for regenerative energy sources, such as solar,
wind, and tidal energy are studied. V.P.

A80-50944 Performance monitoring of low energy house,
Macclesfield. F. R. Stephen (Electricity Council, Research Centie,
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Capenhurst, Ches., England). /nternational Journal of Ambient
Energy, vol. 1, Jan. 1980, p. 29-46. Research supported by the
Electricity Council.

The monitoring of the energy balance of a very well insulated
low-energy house in Macclesfield, England is discussed. The house is
an existing dwelling which had been converted into a low-energy-
requiring house by the reduction of heat loss through a high level of
thermal insulation and the collection of solar energy by a water
cascade solar panel with warm water storage. Measurements of house
temperatures, radiation, off-peak electricity consumption and hot
water and heating using were performed from January to August,
1978 and reveal that the house used less than 22,000 kWh electricity
during that period, compared to 55,000 kWh expected if the house
had been constructed to average insulation levels. Solar energy is
found to contribute only 2% of house energy requirements, with the
use of a heat pump combined with the solar panel leading to greater
efficiency and thus utilization. In addition, the large thermai mass
and good insulation are found to improve comfort by reducing
temperature fluctuations, and the ventilation and low-temperature
water return system employed provided satisfactory results., A.L.W.

A80-51202 Second law analysis of energy devices and
processes; Proceedings of the Workshop, George Washington Univer-
sity, Washington, D.C., August 14-16, 1979. Workshop sponsored by
the U.S. Department of Energy; Contract No. ET-78-G-01-3281.
Edited by A. B. Cambe! and G. A, Heffernan (George Washington
University, Washington, D.C.). Energy (UK), vol. 5, Aug.-Sept. 1980.
452 p. .
International progress in second law analysis is reviewed, along
with applications of the second law of thermodynamics in the fields
of space heating and cooling, energy conservation and coal gasifica-
tion processes. Some papers deal with the use of second law analysis
of chemical process systems and other industrial processes, including
controlled fusion research. V.P.

AB0-51500 Optimization problems of emission reduction
in large  fossil-fuel combustion  facilities  (Betriebliche
Optimierungsprobleme einer Emissionsminderung bei fossil
befeuerten Grossfeuerungsanlagen). O. Rentz (Karlsruhe, Universitat,
Karlsruhe, West Germany). Brennstoff-WirmeKraft, vol. 32, Aug
1980, p. 316-323. 32 refs. In German,

Optimization problems involved in the implementation of
emission controf in combustion plants are discussed. Separation
systems for ddst, SO2, and NO(X} are investigated along with
planning and operational tolerance in desulfurization plants. The
relation between emission reduction and cost minimization planning
is described in the case of optimal load distribution. - R.C.

AB80-51660 Formation of sulfate particles in the plume of
‘the Four Corners Power Plant. Y. Mamane (Technion - Israel
Institute of Technology, Haifa, Israel) and R. F. Pueschel (NOAA,
Atmospheric Physics and Chemistry Laboratory, Boulder, Colo.).
Journal of Applied Meteorology, vol. 19, July 1980, p. 779-790. 19
refs. Research supported by the U.S. Environmental Protection

Agency.

A80-51933 Energy choices and environmental constraints.
L. B. Cahill, R. W. Kane, and H. L. Burns (Booz, Allen, and
Hamilton, Inc., Bethesda, Md.). In: A new era in technology;
Proceedings of the Seventeenth Space Congress, Cocoa Beach, Fla.,
April 30-May 2, 1980. Cocoa Beach, Fla.,
Canaveral Council of Technical Societies, 1980, p. 2-21 to 2-30. 9
refs.

" The paper reviews the environmental problems associated with
two distinct classes of emerging energy technologies, solar and
synfuels. Although the recent push towards synfuels has raised
serious environmental concerns, it will be shown that developing the
‘clean’ solar technologies also will demand sound environmental
management practices. While changes in technology-use projections
based on environmenta! constraints are not developed in this paper,
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it will be seen that some impacts could be quite significant; and-still
others could very well ‘be ‘show-stoppers’. Finally, the Federal
regulatory scene is reviewed to determine what steps are being taken
to prevent environmental damage without unnecessarily constraining
development of new energy technologies. - _(Author)

A80-51954 TIDP - Basic research for answering Florida’s
residential energy conservation questions. R. J. Pozzo (Eland
Technical Services Corp., Rockledge, Fla.) and D. B. 'Wiggins
{Florida, University, Gainesville, Fla.). In: A new éra in technology;
Proceedings of the Seventeeenth Space Congress, Cocoa Beach, Fla.,
April 30-May 2, 1980. ) Cocoa Beach, Fla.,
Canaveral Council of Technical Societies, 1980, p. 6-59 to 6-64.

The paper describes the Florida Residential Conservation Service
(RCS) program for efficient utilization of energy and reducing its
use. The program considered energy conservation methods including
attic ventilation problems, heating and cooling equipment, roof and
wall insulation, and effects of concrete blocks. Devices for energy
saving such as half-wave rectifiers, water sprays on air conditioning
condensers, and light dimmers were examined; various types of
structures exemplified by concrete block construction, solar houses,
and mobile homes were analyzed. It was concluded that implementa-
tion of the RCS program will produce energy savings and building
improvements by developing a clearing house for energy related
equipment and designing an energy-efficient state of the art house.

’ AT.

AB80-52968 The push-pull test - A method of evaluating
formation adsorption parameters for predicting the environmental
effects on insitu coal gasification and uranium recovery. J. I. Drever
(In-Situ Consulting, Inc., Laramie, Wyo.) and C. R. McKee (Wyo-
ming, University, Laramie, Wyo.). /n Situ, vol. 4, no. 3, 1980, p.
181-206. 7 refs. Research supported by the U.S. Department of
Energy and University of Wyoming.

Two field push-pull tests were conducted on uranium forma-
tions in Wyoming. Adsorption properties estimated from these tests
on the basis of a simple cell model are compared to the {aboratory
values. The laboratory measurement techniques are briefly described
for both uranium and coal. In the first case, excellent agreement is
observed between the estimated field test values and values measured
in the laboratory. In the second case, the value for the distribution
coefficient determined in the laboratory is five times higher than the
field value. However, no examples are available from coal properties,
and it is concluded that coal adsorption measurements present the
greatest uncertainty owing to a lack of knowledge concerning the
actual insitu area exposed to fluids. The method described permits
prediction of restoration from both in=situ coal gasification and
in-situ uranium extraction. S8,

A80-53084 Application of the lime/limestone flue gas
desulfurization .process to smelter gases. E. Bakke (Peabody Process
Systems, Inc., Stamford, Conn.). Air Pollution Control Association,
Journal, vol. 30, Oct. 1980, p. 1157-1160.

A80-53687 Environmental concerns for OTEC identified

.in the DOE OTEC Environmental Readiness Document. K. F. Haven

(California, University, Berkeley, Calif.). In: Marine technology..79:
Ocean energy; Proceedings of the Fifteenth Annual Conference, New -
Orleans, La., October 10-12, 1979. Washington,
D.C., Marine Technology Society, 1979, p. 326-330.

The findings of the DOE Environmental Readiness Document
(ERD) for OTEC are presented. Nine environmental concerns are
identified for OTEC in the ERD; six of the nine concerns represent
known environmental hazards, but additional environmental research
will be required for each in order to determine both their magnitude
and their significance in the open ocean environment. The general
conclusion of the ERD is that there appears to be sufficient time to
study the potential environmental impacts of OTEC and to apply
appropriate control or mitigation strategies without serious disrup-
tion to existing commercialization schedules, ’ " B.J.
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AB0-53689 . 1979 status of the OTEC Environment Pro-
gram. P. Wilde (California, University, Berkeley, Calif.). In: Marine
technology 79: Ocean energy; Proceedings of the Fifteenth. Annual
Conference, New Orleans, La., October 10-12, 1979.

Washington, D C., Marine Technology Society, 1979,
p. 340-345. 9refs.

Preliminary surveys and laboratory studies are being conducted
in_the waters of Puerto Rico, the Guif of Mexico, and Hawaii for
moored or seacoast OTEC plants and in the equatorial South
Atlantic for plant-ship_ operations to provide baseline data. These
data plus existing archival information can be used to model effects
of OTEC operations Four major areas of concern,. (1) redistribution
of oceanic properties, {2) chemical pollution, (3) structurai effects,
and (4) socio-legal-economic, and 11 key issues associated with
OTEC operation have been identified. Mitigating strategies can be
used to alleviate many deleterious environmental effects of opera-
tional problems as biostimulation, outgassing, etc. Various assess-
ment research studies on toxicity, biocide releases, etc., are under
wady to investigate areas where no clear mitigating strategy is
available. Data from these programs is being integrated into a series
of environmental compliance documents including a programmatic
environmental impact assessment. (Author)

AB0-54035 Energy models as a tool for planning (Energie-
modelle als Planungshilfen). G. Egberts, W. Lenhardt, and W.
‘Terhorst (Kernforschungsanlage Jilich GmbH, Jitich, West Ger-
many). Erdél/ und Kohle Erdgas Petrochemie vereinigt mit
'Brehnstoff-Chemie, vol. 33, Sept. 1980, p. 420-425, 8 refs. In
German. - .

The development of comprehensive energy models is fostered by
the increasing complexity of energy maintenance. The structure of
the Jiilicher energy model (JES) is presented. It is divided into three
sections, a data base, a method base and the model system in a
modular arrangement. The coupling of the dynamic simulation
model with the data and method .bases is possible through the
interactive Daimos (Data Interface for Modular Simulation) software
system, which permits a flexible use of data, methods and models.
Mostly statistical data and suitable methods of trend analysis and
correlation analysis are available for processing inside the method
base. The procedures make use of the Ireca (Interface for Regression
and Correlation Analysis) software system. The main part of the JES
is a long term energy simulation system. Reciprocal communication
between the decision representative and the model builder promotes
the successful use of the system, R.C.

N80-28488f Los Alamos Scientific Lab., N. Mex.

TRACE ELEMENT CHARACTERIZATION OF COAL WASTES
Annusl Progress Report, 1 Oct. 1977 - 30 Sep. 1978

E. M. Wewerka, J. M. Williams, L. E. Wangen, J. P. Bertino,
and P. L. Wanek Jun. 1979 94 p .refs Sponsored by EPA
and DOE

(PBB0-166150; LA-7831-PR; EPA-600/7-79-144: AR-3) Avait:
NTIS HC AO5/MF AO1 CSCL 07D

' The efficacy of several control options to treat coal wastes
at the preparation plant or during disposal was investigated.
The research revealed that calcining is one of the more effective
and permanent means of treating high sulfur coal wastes before
disposal to decrease, quite dramatically, the release of environmen-
tally undesirable pollutants into the drainages from disposal sites.
Co-disposal of the coal wastes with lime or limestone to
neutralize the acid drainage and contain soluble aqueous
contaminants within the waste site is also a promising control.
Other experiments examined the feasibility of using natural
sealants (e.g.. clays. soils, calcite, and cements) to isolate the
disposal site from its immediate environment. Various trade offs
for these control options are discussed in terms of contaminant
reduction, complexity, permanency, and cost. GRA

NB80-28667f Princeton Univ., N. J. Dept: of Méchanical and
Aerospace Engineering.
FORMATION AND CONTROL OF FUEL-NITROGEN POL-

LUTANTS IN CATALYTIC COMBUSTION OF COAL-
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DERIVED GASES Quarterly Technical Progress Report
15 Mar. - 15 Jun. 1979
F. V. Bracco, C. Bruno, D. A. Santavicca, J. H. Semler, and P.
M. Walsh 1 Jul. 1979 53 p refs
{Contract EF-77-S-01-2762)
(FE-2762-8) Avail: NTIS' HC AO4/MF AO1

A review was made of the. available data on amounts of
nitrogen containing impurities present in coal derived low and
medium Btu gases. A summary was made of the most complete
of the existing models for catalytic combustor operation. A
summary of the theoretical and experimental work on ammonia
conversion to NO sub x in catalytic combustion of low and
medium-Btu gases is given in this report. Experimental investiga-
tions were made of carbon monoxide and medium Btu gas
combustion in the presence of platinum supported on a monolithic
Cordierite substrate. Axial profiles substrate temperature, gas
temperature, and stable species concentrations were measured
at different gas velocitias and equivalence ratios. Computed axial
and radial gas temperature and carbon monoxide concentration
profiles inside a catalyst channel during carbon monoxide
combustion are presented. The integrated carbon monoxide
profiles at the catalyst outlet are compared with the experimentally
measured values. A possible approach to minimizing ammonia
to SO/sub x/' conversion in catalytic combustnon of coal derived
gases is presented DOE

NB80-28856§ Varigas Research, Inc., Timonium, Md.
COMPARATIVE STUDY OF THE ENERGY CHARACTERIS-
TICS OF POWERED HAND TOOLS. PART 2: INVESTIGA-
TION REPORTS Final Repont
[1980] 254 p
{Contract EY-77-C-03-1731)
{SAN/1731-T2) Avail: NTIS HC A12/MF AO1

The results of a theoretical analysis and a field test program
to determine the relative energy efficiencies of different types of
powered hand tools are presented. Grinders, drills, and nutrunners
powered by hydraulic fluid, compressed air, 60 Hz single phase
electricity, three phase 180 Hz electricity, three phase 360 Hz
electricity,' and in the case of flexible shaft tools, three phase
60 Hz power were analyzed and tested. The work included the
determination of the energy use of the total system including
air compressors and frequency converters where appropriate.
Distribution system losses were also considered. Pneumatic tools,
the most popular tools in industry, were found to use between
five and fifteen times more energy than the various electrically
powered tools, to do the same work. E.D.K.

N80-28867§# Gulf Research and Development Co.. Pittsburgh,
Pa.
REFINERY ENERGY PROFILE Final Report
R. W. Maier, W. P. Olivent, D. L. Brandt, and T. G. Golden
Jan. 1979 301 p
(Contracts DE-AC05-77CS-05262; EY-77-C-05-5262)
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A technique for preparing energy profiles at any refinery
was developed. Analysis of Gulf's Alliance refinery profiles showed
that about 75% of the energy leaving the refinery was lost from
two areas: heater stacks (25%) and air and waster cooled heat
exchangers (50%). Further analysis led to estimates of the amount
of energy potentially recoverable from these two areas. Total
refinery energy consumption would be cut up to 6% if all heaters
could be economically modified using existing technology to
operate at arbitrarily selected control points of 10% excess air
and 350 F stack temperature. Comsumption would be cut up
to another 19% if technology could be developed to economic-
ally recover all heat currently being rejected above 200 F in air
and water cooled heat exchangers. If this same picture holds
true for all U.S. refineries, a potential would exist for saving up
to 350,000 barrels of crude per day in the U.S. However, due
to the technical and economic considerations that must be applied
to each heater and exchanger, the actual savings would be limited
to some fraction of this potential. EDK.

N80-28882§ Department of Energy, Wa