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Foreword

This five volume report represents an initial Phase O evaluation of
waste heat recovery and utilizétion potential in the manufacturing portion
of the industrial sector. The scope of this initial phase was limited to
the two-digit SIC level and addressed the feasibility of obtaining in-depth
energy information in the industrial sector. Wiﬁhin this phase, wc have
successfully estaBlighed the methodology and approaches for data gathering
and assessment. Using these approaches, energy use and waste heat profiles
were developed at the 2—digitllevel; with this data, waste heat utilization
technologies were evaluated.

We believe this study represents an important first step in the
evaluation of waste heat recovery potential. To proceed further, the data
base must be extended to the 4-digit level and a realistic asseésment of the
application problems must be domne.

This "Industrial Applications Study" was conducted for the Energy
Research and Development Administration, Division of Conservation Research
and Technology, under Contract No. E(ll;1)2862. The program was cénducted
by Drexel University, Philadelphia, Pa. under the direction of Professors
Harry L. Brown and Bernard B. Hamel. United Technologies Research Center,
under the direction of Mr. Frank Biancardi, and Mathematica, Inc., under
the direction of Mr. Dilip Limaye, were subcontractors to Drexel University.
Mr. Marvin Gunn of the Division of Conservation Research and Technology was

the ERDA program monitor.




INDUSTRIAL APPLICATIONS STUDY
Volume V
BIBLIOGRAPHY OF RELEVANT LITERATURE

Table of Contents

Section

Foreword
A. Compiled Bibliography

I. General Material On Industrial Energy Utilization And
Conservation.

II. Steel Indqstry.
III. Petroleum Refining.
IV. Food Processing.
V. Pulp and Paper.
VI. Lumber and Wood Products.
VII. Chemical Industries - General.
A. Alkalies and Chlorine.
B. Organic Chemicals.

C. Fertilizers and Ammonia.

D. Rubber.
VIII. Plastics.
IX. Glass.

X. Cement and Lime
XI. Asbestos Products.
XII. .Copper.
XIII. Ferrous Foundries.
XIV. Aluminum. ‘
XV. Textiles

B. Literature Search With Abstracts

I. General or Industrial Energy Conservation.
II. General Waste Heat Utilization.
III. Heat Recovery in Furnaces and Ovens.

IV. Heat Recovery - Gas Turbines.

25
33
36
44

47

66
71
73
75
78
80
86

96

98
102
104
107
120
121
145
155
161

ii




iii

Table of Contents (Continued)

p
Section ' ' Page
| A. Heat Reéovery - Boilers. . ' 165
| B. Heat Recovery - Furnaces, Boilers and Tufbines Mixed. 167
' V. Rankine Engines; ‘ o 170
VI. 24 - Lumber and Wood Products. 173
l VII. SIC 262 and 261 - Paper and Pulp Mills. 176
VIII. SIC 28 - Chemicals. ” 180
1 IX. SIC 2911 - Petroleum Refining. ' o 190
i X. Coke Plants. | 195 %
} XI. 322 - Glass Industry. : o 197
‘ XII.. 324 - Cement Plants. 202
i XIII. SIC 3312 - Blast Furnaces and Steel in General. 209
XIV. 34 - Fabricated Metal Products. 221
XV. Non-Ferrous Metals. ‘ 223
XVI. Miscellaneous Industries. 230

XVII. 335 - Rolling Mills - 339 -~ Forges and Miscellaneous Products 238
XVIII. 332 and 336 —'Foundries - ferrous and Non Ferrous.

XIV. Waste Heat Kilns.

XX. Heat Recovery Power Generation.

XXI. Recuperators and Regenerators.

XXII. Heat Pipes.
XXIII. Miscellaneous Technology.

XXIV. Industrial Buildings.

XXV. Waste Heat Greenhouses -~ Solar and Desalinization.

C. EPA Publications On Specific Industries.

D. General References.




- BIBLIOGRAPHY OF RELEVANT

LITERATURE ON INDUSTRIAL APPLICATIONS STUDY .



SECTION A

Compiled Bibliography




10.

11.

12.

13.

GENERAL MATERIAL ON INDUSTRIAL ENERGY UTILIZATION AND.

CONSERVATION

American Gas Association, Total Energy Resource Analysis (TERA)
Model - Base Case, Washington, D.C., -1974.

American Gas Association, A Study of Process Energy Require-
ments for U.S. Industries, Washington, D.C., 1970.

Associated Universities,Inc., New York.

Battelle - Northwest, Pacific Northwest Lab., Richland, Wash.,
"National Estimate of Public and Industrial Heat Rejection
Requirements by Decades Through the Year 2000 AD."

Brown, H., and Hamel, B., Utilization Analysis- of Energy
Systems: Part II, Manufacturing Industries, Drexel
University, Philadelphia, Pa., 1973.

Calspan Corporation, "Analysis of the Environmental Impacts
of Production from Virgin and Secondary Ferrous, Aluminum
and Plastics," U.S. Environmental Protection Agency
Contract No. 68-01-0794; 1973, ongoing study.

The Conference Board, Energy Consumption in Manufacturing,
Ballinger, 1974.

Conservation Foundation, Hidden Waste: Potentials for Energy
Conservation, edited by David B. Large, 1973.

Darnay, A.J., Jr., Assessment of Recycling and Its Prospects
for Success, U.S. EPA, Seminar sponsored by Denver Regional
Council for Government, March 20, 1972.

Energy Systems and Resources Data for Use in the Assessment
of Energy Technologies.

Erickson, Edward, et al, "An Econometric Analysis of Sub-
stitution and Usage Effects on Industrial Sector Energy
Demand," in Limaye (ed) Energy Policy Evaluation,
Lexington Books, 1974.

Federal Power Commission, A Technical Basis for Energy
Conservation, April, 1974.

Federal Power Commission, Guidelines for Energy Conservation
for Immediate Implementation: Small Business and Light
Industries, February, 1974.




14.
15.

169

17.
18.
19.

20.
21.

22.

S 23.

24.

25.

26.

Fejer, M.E., and Larson, D.H., Study of Industrial Uses

of Energy Relative to Environmental Effects, July, 1974.

Frost and Sullivan, "The Market for Enefgy Conservation
Controls," New York, 1975.

Gas Engineers Handbook.

Hittman Associates, Inc., "Environmental Impacts, Efficiency,
and Cost of Energy Supply and End Use," Vol. 1, November
1974, NTIS: HIT593. '

InterTechnology Corporation, Alternative Cycles: The U.S.
Energy Problem, Vol. II, Appendices - Part B, PB 207-519,
November, 1971, Report No. NSF-RANN 71-1-3, NTIS.

Kearney Management Consultants, Industrial Energy Study of
the Motor Vehicle Manufacturing Industries, report to the
U.S. Bureau of Mines, July, 1974.

Kennedy, D., "Energy Conservation - Some Wheat, Some Chaff,"
A.G.A. Monthly, American Gas Association, February 1973.

LeMay, Robert, Associates, Advanced Heat Processing, seminar
materials, 1974.

Limaye, D.R., An Industrial Energy Management Program,
prepared for Mayor's Science and Technology Advisory
Countil, City of Philadelphia, 1974.

Limaye, D.R., and Sharko, J.R., "Simulation of Energy Market
Dynamics," in Limaye (ed), Energy Policy Evaluation,
Lexington Books, 1974.

Limaye, D.R., and Sharko, J.R., "Industrial Energy Analysis
and Forecasting," presented at the Energy Foundation
Conference on Effective Energy Utilization, Henniker,
N.H., 1973. ‘ :

MATHEMATICA, Inc., Analysis of 1971 Census of Manufactures
Data, report submitted to American Gas Association, 1974.

MATHEMATICA, Inc., "Analysis of Industrial Energy Consumption
and Energy/Output and Labor/Output Ratios for Selected
Two-Digit Industries," report submitted to Federal Energy
Administration, 1974.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

390

MATHEMATICA, Inc., Comprehensive Evaluation of Energy
Conservation Measures, report submitted to EPA, December
1974.

Office of Emergency Preparedness, "The Potential for Energy
Conservation," a staff study,.October, 1972.

Rand Corporation, "Energy Conservation by Industries in
Support of National Defense," report to the Defense
Advanced Research Projects Agency, August, 1974,
NTIS: AD784-964.

Reding, J.T., and Shepherd, B.P., Energy Consumption: Paper,
Stone/Clay/Glass/Concrete, and Food Industries, EPA,
Research Triangle Park, N.C., publication number EPA-650/
2-75-032-C, April, 1975.

Smith, Frank A., "National Energy Savings from Material
Recycling: Some 'Maximum Possible' Estimates for Ferrous
Metal, Aluminum and Glass," Appendix III of "Energy
Conservation Through Improved Solid Waste Management,"
Office of Solid Waste Management Programs, U.S. EPA.

Stanford Research Institute, Patterns of Energy Consumption
in the U.S., 1972.

Thermo Electron Corporation, Potential for Effective Use of
Fuel in Industry, Ballinger, 1974.

Trinks, W., and M.H. Mawhinney, Industrial Furnaces, 5th
Edition, John Wiley, New York, 1961.

U.S. Department of Commerce, U.S. Statistical Abstract, 1974.

U.S. Department of Commerce, Census of Manufactures, 1972,
various reports, particularly, Fuels and Electric Energy
Consumed, 1974.

U.S. Department of Commerce, various studies of economic

impact of energy shortages on specific industries, 1973-74.

U.S. Department of Commerce, Bureau of Domestic Commerce,
U.S. Industrial Outlook 1972 with Projections to 1980,
Washington, D.C. 1972.

~The U.S.. Energy Problems: Vol. II, Appendices - Part B by

InterTechnology Corporation (November, 1971), Distributed
by National Technical Information Service, 5285 Port
Royal Road, Springfield, Va. 22151, NTIS No. PB-207519.



40. U.S. EPA, Enexrgy Consumption: Fuel Utilized and Conservation
in Industries, August, 1975, PB-246-880.

41. U.S. Federal Energy Administration, various industrial
energy conservation studies, 1973-74.

42. U.S. Federal Energy Administration, The Data Base, The
Potential for Energy Conservation in Nine Selected
Industries, Vols. 1-9.

43. U.S. National Bureau of Standards, Energy Conservation
Program Guide for Industry and Commerce, NBS Handbook
115, Washington, D.C., 1975.

-

&3

44. "The World Almanac," 1973 .Edition, Newspaper Enterprise
Association, New York, New York.




Ackerman, W.C., [Hlinois State Water Survey, State of Illinois, Dept. of
Registration and Education, Champoaign, [Hfinois (June 1969).

Aiba, S., Humphrey, A.E.and Millis, N.F., "Biochemical Engineering”,
New York: Academic Press (1965).

Albertson, O.E., "Low Cost Combustion of Sewage Sludge”, 36th Conf.
of the Water Pollution Control Federction.

Allred, R.C. and Huddleston, R.L., "Microbial Oxidation of Surface-
active Agents", Southwest Water Works, J. 49, 26 (1967).

Bureau of Labor Statistics Bulletin 1737, 1972.

1967 Census of "Manufactures, Bureau of the Census, U.S.
Department of Commerce, U.S. Government Printing Office,
‘Washington, 1972.

Cevelopment Document for Effluent Limitations Guidelines and
Standards of Performanca for New Sources for t-=z &
Tanning and Finishing Point Source Category U.s.
Environmental Protection Agency, March 1974.

Eckenfelder, W.W. Jr., "Water Quality Engineering for Practicing
Engineers," Barnes & Noble, 1970.

Eckenfelder, W.W. Jr., “Industrial Water Pollution Control,'" McGraw-
Hill Book Company. New York, 1967.

"FWPCA Methods for Chemical Analysis of Water and Wastes," U.S.
Department Interior, TWPCA, Analytical Quality Control Lak.,

Cincinnati, Ohio, Novembexr 196S.

~Gonzales, J. G. and R. L. Culp, "New Developments in
Ammonia Stripping",

Hann, R.%. Jr., F.D. Callcott, "A Couprehensive Survey oI
Waste Pollution in South Carolina," Proc. 20th Ind. Waste
Purdue University, Ext. Ser. 118, 538, 1966.

Haug, R. T..and Perry L. McCarty, "Nitrification with the
Smeerggd Filter" presented at Annual Water Pollution Centrol
Federation Conference_San Francisco, Ca., October, 1971.

Hickman, P.T. "The Benofits of Joint Treatman: /
sented 3t EPA Technology Transfer Seminar, 1 LY
Anon. Federal Ropiseer. Vol. 35, MNo. 128 July 2, 1000
Anon. “Industrizl »water Surchzrges.” Ws: 2

\asirwate ichzrges. 5icr Research fo- £cot.on Rezort #9. 1
Water Re;ources Resaarch Institute, North Caro'ina Sizta Univ»:rs?r/. 1072 e

"How to Get Low A i £ ‘ .
mmonia Effluent", wate
‘ r_and_Sewage W

P 92, August 1974. . orks

Huttoh,‘D.G., "Improved biological wastewater treatment," Zu Zont
Innovation, (3) No. 1, 6-8, 1972. (Eng.)




63.

64.

66.

67.

68.

69.

70.

71.

72.

73.
74.

75.

Ingols, R.S., R. Roterts Jr., and E. Garper, and P. Vira, "A Stidy
Of Sludge Digestion with Sodium Chloride and sulfate,” P21¢£732,
Final Report Project No. B 338, under Res. Grant RG 17¢7C, red. water
Quality admin., Dept. Interior, by Ga. Inst. Tech. Eng. EZxpt. Sta.,
Atlanta, Ga., Sep-~mn~evr 1Q70.
"Process Kinetics
Johnson, W. K., 3-634 August, 1972.
SED, ASCE pp 62 ,

for Denitrification", Jour.

Koon, J. 0., Adams, Carl E., Jr., Eckenfelder, W. Vesley, Jr.,
“Analysis of National Industrial Water Pollution Control
Costs", submitted to U.S. Environmental Protecticn Agency,
Office of Ecuvuvmic Analysis, washington, D. C., May 21,
1973.

"Lagoon Performance and the State of Lagoon Technology"
U. S. Environmental Protection Agency, Office of Research
and Monitoring, June, 1973.

Lawvrence, Alonzo W and C. G. Brown, "Blokinetic A2rrizih %o
Optimal Design and Control of Nitrifying activated Elul7s
Systems "presented at Annual Meeting YNew YOrk Water “zilution

Control Association, New York, January 1973.

Lowndes, M.R., "Ozone for Water and Effluent Treatment," Chemistry
and Industry, August 21, 1971.

Lue-Hina, Cecil, et.al. wNitrification of a Hiqh AmTonia
Content'Sludge Supernatent by use of Ro;atlng Discs",
presented at 29th Annual Purdue Industrial Waste Conference,

May 1974.

Lynam, B.T. and V.W. Bacon, uril+trration and Microsstraininz
avT o~

of Secondary Effluent", from Wa:iar Quality ITDroVaT2ans

"by_Physical_and_Chemical Processes University of Tsxas

———s et T B e T i s AL e i e it i i o ey i i e e e

Mckinney, Ross E., Microbiology for sSanitary Engineers, McGraw-
Hill Book Company, New York, 1962.

McLaren, J. R. and G. J. Farquhar, "Factors Affecting Ammonia
Removal by Clinoptilolite" Jour. EED, American Society of
Civil Engineers, pp 429-446 August, 1973.

Merrill, W.H. Jr., "Bow to Determine a Blant's Waste Load," Water
and Sewage Works, (116) IW-18-20, (1969).

Metropolitan Sewer District, operating report of Octc:ar,
1971, Louisville, Kentucky.

Middlebrooks, E. J., et. al., "Evaluation of Techniques
for Alage Removal from Waste Water Stabilization PondsVv,
Utah wWater Research Laboratory, Utah State University,
Logan, Utah January, 197u4. '



76.

77.

78.

79.

30.

31.

32.

33.

34.

35.

36.

87.

88.

89.

90.

A

Memerow, M.S. Thkeorics and Fractices of Indusirial WWasie Treatment. AldisoniWailey

Pub. Co., Inc., Ruading. hass. 1983, _
"Nitrogen Removal from Waste Waters", Federal Water Quality
Administration, AWT Laboratory Cincinnati, Ohio May, 1970.

O'Farrell, T. P. et. al., "Nitrogen removal by ammonia
stripping", JW2CF vol. 44, no. 8 pp 1527-1535, August, 1972.

ot}

Patterson, W. L., and Banker, R. F., Black & Veatch Consultin
Engineers, "Estimating Costs and Manpower Requiraments
conventional Wastewater Treatment Facilities", Report
the Office -of Research and Monitoring, Environren
Protection Agency, Octoker, 1971.

KRR

et Fh Fh
Mmoo

Porter, J.J., "Pilot Studies With Activated Carbon," Paper Presented
at Jaint ASME/EPA Reuse and Treatment of Waste Water General Industiry
and Food Processing Symposium, New Orleans, La., March 28-3%7, 1972.

Rasmussen, Clyde, L., "Economics,of Present and Future
Freezing Methods," ASHRAE, June, 1967.

Reeves, T.G., "Nitrogen Removal® a literaturé review",
JWPCF volume 44, No. 10 pp 1895-1908, October, 1972.

Reich, J.S., "Financial Return from Industrial Waste Pretresat-ent,”
Proc. 22nd Ind. Waste Conference, Purdue University, Ext. Ser. 129,
92, 1967. :

Reynolds, J. H., et. al., "Single and Multi-Stage
Intermittent Sand Filtration to Upgrade Lagoon
Effluents" Utah State University, Logan, Utah,
November, 1974.

Rice, G. A. and J. L. Cleasby, "Reported Efficiencies
Direct Filtration of Plant Effluents", Iowa State Uni-w
Ames, Iowa, March 1974. >

th th

1

ity,

Riggs, J.L., Adsorpticn/Filtration: A New Unit Process for the Treatmantc
of Industrial Wastewaters," Chem. Eng. Progress Symp. Series No. 107,
67, 466-70, 1971,

Rizzo, J.L., "“Granular Carbon for Wastewater Treatment," Water &
Sewage Works, (118) No. 8, 238-40, 1971.

Shaw, k.E., "Exprerience with Waste Ordinance and Surcharges a:t Gree: :
boro, N.C.," J. Water Pollution Fed. (42), 44-50, 1970.

Standard Industrial Classification Manual, Executive Cffice
of the President, Office of Management and Eudget, U.S.
Government Printing Office, Washingtcn, 1972.

ngstandard Methods for the Examination of Water and Wastewater," 12th
Edition, American Public Health Association, New York 1965.




91.

93,
94,
95.

96.

97.
98.

99.
1900.

101.

102.

103.

104,

105.

i n Oxidation-
uist, R. J., et.al., "Carpon cidat N
i;igg?liaéion in'Synthetic vedia Trickling Filters,"
JupcF, Vol. 46 p.2327, Cctober, 1974.

Stone, R., C. Schmidt, "A Survey of Industrial Waste Treatrnent gosts
and Charges," Froc. 23rd Industrial Waste Conference, Purdue Uni.,
Eng. Extension Service 132, 49-51, 1968.

"Supplementary Aeration of Lagoons in Rigorous Climate
Areas", U. S, Environmental Protection Agency,
October, 1971.

"Survey of Corporate Performance:: First Quarter 1973,v
Business Week, p. 97 (May 12, 1973) .

Sutton, Paul M., et.al., "Biological Nitrogen Removal - The
Efficacy of the Hitrification Step', presented at Annual

Conference WDCF, Denver, Colorado, Gctober 1674,
Telephone communication with M. Hartman, Infilco Division,
Westinghouse, Richland, Virginia, May 1973.

"The 1974 Environmental Wastes Control Manual®
Public Works, Ridgewood, New Jersey.

"Waste Water Filtration Design Considerations", U. S.
Environmental Protection Agency, Technology Transfer,
Washington, D. C., July 1974.

"Vater and Pollution Control Technology Report® Neptuns
Micro FLOC, Inc., Volume 4, Number l, September 1970.

"Water Pollution Control in Cold Climates" Proceedinacs,
International Symposium, U. S. Environmental Protecticn
Agency, 1970 (U.S. GPO stock number 5501-0208).

"Water Pollution; Problems and Controls in Industry," Heating, Piging
& Air Cond., 1, 236, 1967.

"Water Quality Criteria - 1972%", National Academy

of Sciences and National Academy of Engineering for the
Environmental Protection Agency, Washington, D. C. 1972
(U. S. Govt. Printing Office Stock No. 5501-00520).

Vater Quality Improvement by Physical and Chemical Processes,
Earnest F. Gloyna and W. Wesley Eckenfelder, Jr., Eds.,
University of Texas-Press; Austin, 1970.

Weddle, C. L., et.al., "Studies of Hunicipal waste %
Renovation for Industrial Water" presented hefore Arncal
Conference of the Water Pollution Control Tederation,
October, 1971.




106.

107.

108.

109-

110.

111.

112,

Wheatlénd, A.B., "Activated Sludge Treatment of Some Organic wastes, -
Proc. 22nd Ind. Waste Conference, Purdue University, Ext. Ser. 129,.
983, 19867.

Wheatland, A.B., "Activated Sludge Treatment of Some Organi
Proceedings 22nd Industrial Waste Conference, Purdue Uriver
Extension Service 129, Part 2, 1967.

c VWzstes, "™
sity,

University Area Joint Authority,

operatin
October 6, 1971, state College, | ing revort of

Pa.

;Sggrai@ng Existing Lagoons", u. s. Environmental
ection A inci i i ‘
1595 gency, NERC, Cincinnati, Ohio, oOctober,

"Upgrading Existing Waste Water Treatment Dlants" 1.
Environmental Protection Agency Technology Transfer
Process Design Manual, Cctober 1974.

<
e

U.S. Department of Commerce, Domestic'an'd'lnternationa.l Busiﬁeas
Administration, U.S. Industrial Qutlook 1974 With Projections to 1980.
Washington, D.C.: U.S. Government Printing Oifice, October 1973,

U.S. Environmental Protection Agency, '"Compilation of Air Pollutant.
Emission Factors, ! Publication No. AP-42, 2nd Ed. Research ‘
Triangle Park, N.C., April 1973, '




113.

114.

115.

1lse.

117.

118.

11.9.

120.

121.

122.

123.

-
=

Amer]can ('xas A V rocess =29V au nts
’ I{e lIeXI\e'H

in U.S. Industries — Cement, Catalog No. C2C2C-. lington,  Va.:

n. d.

Barrell, K. C., "The Manufacture of Portland Cerent. 1. Introduction,
’ . L]
Cem. Lime Gravel 46, 3-10 (1971) January.

(R}

Barrell, K. C., '"The Manufacture of Portland C?::::ent. 4. lVa}'ia.n’us
of the éurning Process,” Cem. Lime Gravel 46, 137-42 (1971) June.

Barrell, K. C., "The Manufacture of Portland Cs:?_e‘n:. 15:7 C;inker
Grindin’g and Cement Handling,'" Cem. Lime Gravz1 £6, 187-9
(1971) .August.

Blanks, R. F. and Kennedy, H. L., The Techncizzv of Cement and
Concre’te, 142. New York: John Wiley, 1955.

Fredericks, S., Stirling, R. and Bless?ng,“J., :'ij\'-z;uel—zfux'srzs:zéss:
Minimum Heat Loss for Maximum Profits,' Rocx ZTod. .14,
(1971) August,

Garrett, H. M. and Murray, J. A., "Energy C;c
Cement Industry.' Supplement to paper presente
Cement Industry Seminar, Chicago, 1973.

servation in the
<+ 9th International

-
-
~

-3

Edison Electric Institute, Statistical Year Book of the Electric Utility
Industry for 1972, Publication No. 73-13. New York, November 1973.

Ehrenfeld, J. R. et al., Systematic Study of Air Pollution From Intermediate -
Size Fossil-Fuel Combustion Equipment. Cambridge, Mass.: Walden
-Research Corp., July 1971.

Environmental Health Service, Public Health Service, U.S. Department
of Health, Education, and Welfare, ''Nationwide Inventory of Air Pollutant
Emissions,1968, " Publication No. AP-73. Raleigh, N.C., August 1970.

Kline, P. E., "Technical Task Force Approach to Energy Conservation, "
Chem. Eng. Prog. 70, 23-27 (1974) February.

Komanoff, C. et al., The Price of Power. Electric Utilities and fhe
Environment. New York: Council on Economic Priorities, 1972.

. "Capital Energy Letter", Petroleum Publishing Company,
April 14, 1975, p. 8.

"Fuels and Electrical Energy Consumad", Report MC72(SR)-*%
1972 Census of Manufacturers.

11



127.
128.
129.
130.

131.

132.

133.

134.

135.
136.
137.
138.
139.
140.

141.

142,

143,

144,

American Gas Association, A Studvy of Process Energy Recuirements

in _the Ceramics Industry, Catalog No. C20004. Arlington, va., o d.

"Firing,” Melting, and Annealing," Ceram. Age 36, 106, 107, 110,
112 (1970) July.

Marshall, R. W., "Forced Draft Firing for Beehive Periodic Kilgns, "
Am., Ceram. Soc. Bull. 49, 518-21 (1970) May.

McFadden, C. A., "High Velocity Jet Firing," Ceram. Age 8%,
28-31 (1968) September.

Reed, R. J., '"Drying — Direct Firing of Air Heaters for Ceramic
Drying,' Ceram. Acge 86, 100, 101, 104, 105 (1970) July.

Remmey, G. B., '"Jet Firing Creates New Tunnel Kiln Designa, "
Brick Clay Rec. 152, 32-34 (1968) March.

"Energy Consumption in Manufacturing", The Ccnference
Board, 1974.

"Patterns of Fuel and Enerqgy Consumption in the U.S‘. P\;:
and Paper Industry", Armerican Paper Instituts, March, *

"Special Survey on Gross and Net ConsEUﬂpfcion?o:‘Fue}g_ﬁ::
Energy", American Iron and Steel Institute, Anril, 197¢

. . . .

"Energy Use and Conservation in the U.S. Pcw_tJ.-:,
5 P P Ty e

Industrv", Portland Cement Associaltion, June, -

"Predicasts Ccmposite Forecasts", Predicasts, Inc.,
; . . » fod
Cleveland, Ohio, Tirst Cuarter, 1975.

"Waste Saving", Engineering News Record, July 1, 197%,
p. 15.

"Coal", Subpanel Report, CTAB, U.S. Department Of Cormmer
1974.

"Project Independence Report"”, Federal Ensrgy Zcministiras Toin.
November, 1974, ‘

Federal Power Commission News, Septamber, 1974.

o]

Drucker, P. F., "The Age of Discontinuity", darrzer an
Row, 1269,

"U.S. Energy Outlcook, 0il and Gas Availlabilitv", Nation
Petroleum Council, 1973. )

Private Communication, Michigan Public Servicaes Commissic=.

‘April, 1675.

Private Communicaticn, Institute of GCas Technolc
1975. :

gy, April.

4

la)



14
L4/ .

148.

149.

150.

151.

152.

153.

154,

155.

156.

157.

158.

159.

- - - . A1 re
Alexander, John W. (1965), "Economic Geography', Englewood Clilfs,
N, J., Prentice-Hall, p. 661,
Polduc, M. J., et. zl., "Systematic Source T2st Procecure for Lhe
Evaluation of Industrial Fume Cocaverters', 53ch An 1 Meszing
APCA, Torouto, Canada, June 1963.
Veara'!
Ses =

Cellaruis, Richard A. (1974), "Energy Rasearch <5 in
ta Conservation andé the Luvizuapmenz', Statemant made to ~g
on Proiect Indzpendence, Federal Energy Aduinistration, o S2aptemder

1874, p. 2.

Cressey,
the Lake
Xo. 8.

Eanvironmental Protection Agency, "Atmospheric Emissions frono
the Pulp and Paper Manufacturing Industry', Report No. EPA-450/1-
73-002, 1973.

Federal 2agizter, "New Stationary

Regulations for Tetrolesum Reiineri:

32, March 1374,

Federal Register, "Part 419 Petrolzum Reflnerw Poin:t Source
Category", Title 40, Chapter 1, Subchaprter 2, Volumz 39, MNo.
91, p. 163606, 9 May 1374.

Federal Register, '"Part 423, Timber Products Processing Point

»
Source Category', Title 40, Protection of the EZnvironment,
Chepter 1, Environmental Protection Agency, Subechapter N,
Effluent Guidelines and Standards, Volume 39, No. 76, p. 13942,

18 Apri1 1974.

van der Lyn, A., '"Prescription for Cement Plant Dust Controly
Part 2," Rock Prod. 73, 118-20, 136-38 (1970) September.
T [ock rrod. 2

Walling, J. C.,.'"Cement Plant Dust Collectors, Operation and
Maintenance. Part 1, fechanical Coilectors,' Pit Quarry 63,

107-10 (1971) June.

Walling, J. C., '"'Cement Plant Dust Collector.., Operation and
Maintenance. Part II. Electrostatic Precipxt ators, ' Pit Cuarry 63 63
143-45, 148 (1971) July.

Walling, J. C., 'Cement Plant Dust Collectors, anration and

.Maintenance., Part ITII, Bag Fx‘ters," Pit Quarry 63, 72-76 (1971)

August,

13




. 161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174,

175.

176.

177.

T_fhe Encrxgy lagustYy, J. m. HEsS, K. u. <Ltope
and B. ;. 5tone, JQLLinger vublishing Cc., (1974)

The Eccr “ics of Regulation, C. F. Phillips, Jr., 2ichzrd
D, Irwxr. {1569) g

Feceral ?:xer Commission v. Hope Natural Gas Co., 220 U.S.
591, 603 :(1944)

us:try”®,
cting
18753)

"The 3 @ss oI Regulation of Electric Uil Frices
Themas G. Moore, Southern Ecconomic Journral, Vol.,

(Bpril 1570

Financing the Electris Utilitv Industrv, M. Weidernbaum,
Edlson Eigcric Institute (1974)

Statistics of Privat
Unlt @ Stztaes 1964-

ly Owned Electric Utilities in the
2; Federal Power Commission

Vit

4 v o
iYlet
0

SRIEE

=1
[
YoR R X

n
I
[ SR ]
ot
(=
4]
~Ajt

}-
\C
b

144
c

1

g
[0
30

o)
[N
St
N

-

[HRESNVTES]
4
- U

® O pergd
a0
Q v

<
o

3
-t
1)
e

24th Annual Electric Industry Forecast, Electrical World, .
Seph-‘ h=z 15, 1973. '

»

Fourth Bisnrial Survey of Power Ecuioment Reguirsmants
of the U.Z. Electric Utility Industry 1973-82, Nz:tional
Electrical lManufacturers Association, January 1974.

Project Independence Blueprint, National Energy Demand
Forecast: An Overview, Federal Enercy Administration,
August 186, 1974.

AUnited States Energy Through the Year 2000, U.S. Cepart-
ment of the Interior, 1973.

()J
[92]
rt
]
ot
[0]
)]
g
@
L,
(D
m
}—l
g8}
Q
g
(h
o]
O
]
3|
]
P
n
[4/]
[
0
)

Gas Survey, United
6.

Nztion
Chapt

b

(D
] m

14




n
l . e
178 Freeman, O. W. and H. H, Martin (Eds.), 1954, "The
°  Northwest, An Overall Appreciation', Wiley Publ., @
p. 540, ’ '

179 Hough, G. W. and Gross, L. J., "Air Emission Contrel in 2
¥acdern Pulp and Paper Mill", dmericen Paper Industry, 51:35,
Februery 1366.

180. Lozkwood's Dirsctory of Paper and Allied Trades, 1864,

181. Yu.yaz, Hearold M. (1954}, "Politics and Land Use:

Snoreline of Lake Michizan’', Annals of tne Associziion ol
American Geographers, Volume 54, No. 4 p. 508-523.
P s ’ y PP
- 182. Mgzahan, Robert L. (1848), "Locaticnal Changes in the Forest
Products Industries c¢f the Pacific Northwast™, Yzarbook of
the Association of Pacific Coast Gecgraphers, Voluze 28,

Pp. 29-40,

183.

184. Naticnal Air Pollution Centrol Association, "Control Techniques
for Hitrogen Oxides from Stationary Sources', PHS, EHS,
Publication No. AP-67, March 1970.

185 Yeel, Hanry, "Pztroleum Refinery Manual, Reinheld Zublishing
) 1659. '

Zzchnelozy,
fior Us2 in the &

186. Office of S

[P

c 5
:Fro1og*es April 1972, Associate
. .

187. Shkrazve, R. N., "Ci
New York, McGraw Hi

188. Stormont, D. H., "Cruce Capacity in U.S. Sets a Nsar
Record Pace for 1967", 0il and Gas Journal, 66 (14)
p. 126, April 1, 1968.

189. Thermo-Electron Corporation, "Potential for Effective Use of
Fuel in Industry", April 1974, Walthan, Mass.:

190. U. S. Congress, House of Representatives
and Harbors and Flood Coat cl Bll ts - 19
tefore Subcemmitiee on tor

T3




191.

192.

193.

197.

198.

200.

201.

16

puter Coda for Summary
Pcwer Pi RINL-TLi~
tory, S 1972,

Cst mog tober 13

Fedaral Power Commission MNews Releasa No. 20523,

o . 1Y mertmeiAle 1O TAN - . ey M T oo e <> ina

Gzneraticn Planbook 1274", pUCLignel 2V sOWE ZZLNE,
-

age 131.

'
th

fu

"mheor tlph- Stezm Rate Tables"
Americzan Scciety of lechanical

m 3
L A !
J. G. dcore, Wiley and Sons,

’ :\L. -u;;\,

"The Midland Nuclear Process Steam/Electric Projsc:’,
W. E. Kessler and J. R. Burrcughs, present=sg at ths Tirst
Natioral Tcpical Meeiting on N;clear Prccess Heat, 1c¢s Alamzs.

‘N.M., Cctchzr 1-3, 1974.



202. William D. Witter
Noverber 26&6, 1973.

-~ . R I
Invastment Stratecy

203. 1967 Census of dManufacturers, U.S. De
"summary and Subject Statistics'.

LU PO ,J
I!.)OC.". DERTTW !

204. Lociaqooa

‘Intern
205.
Cono;ny,
"1y
. Pumrto
206. N
The Dow

"oy 3 r -
Indusir
207, | HReMSy
tire State

208. "Potential Fuel Effectiverness
L, J. Lara i

ridis, T. F. VWidner,

209. "ruel Consary
J° C. ”11Cu“,
June 10, 1974

210 "By-Product Pocwer Rate"”, L. Elmenius, present
* 7

Fifth Annual Industrial Power Symposiun
September 291 13/2.

213. "Fossil
27! 1974.

914, 'Nuclear Reactors as of 12/31/73", Clark, Dodge & Cc.,
March 1, 1974

715, Private communication from a majer egquirsnment
June 27, 1974.

216, "Energy Users Repcrt No. 63", The Bureau of lationzl
Affairs, October 24, 1974.

17




217,

218.

219.

220.

221,
222.
223.
224,

225,

226,
227,
228.

229,
230.

231.
232.

233.

Comtois, W. H., "Eccnomics of Cl-ct*;, Pewer Ganer
Utilizing Geothermal Energy",; %Westincghouse Electric
Corporaticn.

"Centrifuge Demonstration Plant", ERDA Press Relezses 75-17,

.February 18, 1975.

"California Moratorium", Nuclear News, February, 1375.

Cox, E. L., "Design and Operation of Nuclear Power D2l

Plants
for Process Heat Application", Proceedings of the First
National Topical Meseting on Nuclear Proczss Heat Azzli-
cations, Los Alamos Scientific Laboratory, October, 1974.

Blickwede, D. J., "The Use of Nuclear Energy in Ste=l
Making", American Ircn and Steel Institute, 1974.

"Geothermal Slowdown", Engineering News Record, Marca 13,
1975, p. 12. .

Dorfman, Myron, "Drilling and Prcduction Techniques in
Geothermal Reservoirs", University of Texas, 1973.

"Iowa Town Takes Lead in Mining Garbage for Fuel",
Engineering News Record, September 5, 1974, p. 13.

%

Private Communication; 0il Ccmpany, July, 1974.

Bennett, Ivan, "Monthly Maps of Mean Daily Insolatiocn",
Solar Energy, 9, No. 3, 1965. :

-

Hausz, W., "Heat Storage Wells Conserve Fuels", General
Electric - TEMPO, 1974.

Linden, H. R., "The Role of Gas in Project Independence",
Institute of Gas Technology, April, 1974.

"MHD Generators", Popular Science, March, 1974.
"Fusion Power", Popular Science, August, 1974,

"Hydrogen Energy", Bibliography, University of New Mexico,
January, 1974. :

"Energy Industrial Center Study", National Science Foundation,

138

prepared by The Dow Chemical Company, et. al., Draft, May, 1S73.

"Synthetic Fuels From Coal" Task Force Report, Project
Independence Blueprint, U.S. Dept. of Interior, Nov., 1974.




234,
235.

236.
237.

238.

" 2397
240.
24%.
242.
243.
244.
245.
246.
247.

243.
249.

250.

251.

19

"High Temperature Gas-cooled Reactor", General Atomic Co.
Leeth, G. G., "Nuclear Heat Transmission Considerations".

McHelly and Tschemper, "High Temperature_Reactor'and
Process Heat Evaluation", General Electric Company.

Harmond, R. P., "Muclear-Industrial Complexes", R&D
Assoclates.

Quade, R. N, "HTGR for Coal", General Atomic Company.

Hartley, F. L., "0il Shale: Another Source of 0il for
the United States", Union 0il Company of California.

Gregory, D. P., "The Hydrogen Economy", Scientific American,
223, No. 1, January, 1973.

"Fnrichment Plans", ERDA Press Release 75-13, Februéry 7,
13975, : :

"High 0il Costs Heat Up U.S. Solar Energy Research",

Engineering News Record, November 14, 1974.

Winston, Ronald, "Principles of Solar Concentrators of
a Novel Design", Solor Energy, Vol. 16, 1974.

"The Westinghouse Templifier Steam or Hot Water Generator”,
Westinghouse Electric Corporation.

"plenty of Energy Out There in the Sunshine", Environ-
mental Science and Technology.

Woodcock and Gregory, "Economics Analyses of Solar Energy
Utilization", The Boeing Company.

"State to Recycle 85% of Cities' Solid Wastes", Engineering
News Record, October 17, 1974.

"Initial Contracts Awarded for Recycling Plant in St. Louis",
Engineering News Record, October 31, 1974.

Harlow and Pracht, "A Theoretical Study of Geothermal
Energv Extraction", Journal of Geophysical Research,
December 10, 1972.

"Geothermal Energy", Union 0il Company, July, 1974.

"The Total Flow Concept for Recovery of Energy From
Geothermal Hot Brine Deposits", Lawrence Livermore Labs.




252. "“Solar Energy for Process Stegam Generation', Thermo
Electron Corporation, Report TE 5332-34-75,

253. "Reprocessing", Nuclear News, March, 19753,

254. "Evaluation of Coal Conversion Processes Lo Provica
Clean Fuels", The University cof Michigan College o2
Engineering, (Parts I, II, & IXII).

255. "Reprocessing Plant", Nuclear Industry, February, 1975.

256. Study of the Characterization and Ccntrol of Air
Pollutants from a Fluidized-Bed Eoiler - The SC.
'Acceptor Process", Office of Research and Develdrmment
U.S. Environmental Protection Agency. ‘

257. "Demonstration Plant - Clean Boiler Fuels from Coal”,
The Ralph M. Parsons Company, 1974.

258. Archibald, Paul B., "Hydroexplosive Mining: A Msthod
For Developing Deep, Thick Seams of Coal", Lawrence
Livermore Laboratory.

259, Higgins, G. H., "A New Concept for In Situ Coal
Gasification", Lawrence Livermore Laboratory.

260. Close, J. A. and Smith, K. L., "A System Model to
Evaluate the Production of Synthetic Fuels from Coal",
Aerojet Nuclear Company.

261.. "Coal and the Energy Shortage", Continental 0il Ccméany.

262. "Coal Technology for Energy Goals", Research News,
June, 1974. '

]

263. "Ready for Big-Scale Gasification", Business ieeX,
August 17, 1974.

264. "A Study on Design and Cost Analysis of a Prototvoe
Coal Cleaning Plant", Part I-VI, iMcilally Pittsburg
Manufacturing Corporation.

265. Nahas, N. C., "Coal Gasification: Status cf the
Pilot Plants", Exxon Research and Engineering Conzo

266. MacPherson and Kleppert, "Small Reactors for Prccess
Heat", Oak Ridge National Laboratory.

267. Quade and Marchetti, "Process Applications of Nuclear
Heat", General Atomic Cocmpany.




268.

' 269.

270.

271,

272.

273.

274,
275.

276.

277.

278.

279.

280.
281.

282.

n=ilitv Fuels Frcm Coal", Gilbert Associates, draft
rezcort, Ap»ril, 1975.

ls from Ccal", Symposium Proczedings, Institute
A oloov, March, 1973.

"zzzszzed Reheat S"stem for Process Steam Applications”,

Genzral Atomic Corporatiocn, Private Communication, May,

mparative Assessment of Industrial Energy Options
on Coal and ¥Nuclear Systems”, Oak Ridge National
-

s (N
Uy

[y

)

oW
)

e fw

Thermal Conversion Mission Analysis Summary Report",
race Corporation.

i

cceadings of the Seventh 0il Shale Symposium”", James H.
<, Zditor, Colorado Schcocol of !Mines and American
zi-ute of Mining, Metallurgical and Petroleum Engineers.

HHQ
Y5y

les Technolcegy.

"pProisct Independence: Where the Resources Are", Business

‘ans ©inance, aAugust 26, 1974.

Ponder, Wade H., "Status of Flue Gas Desulfurization
clogy For Pcwer Plant Pollution Control”, Control
Laboratory.

McGlamery a 1H orstrick, "Cost Comparlsons of Flue Gas
Tennessee Valley Authorlty.

o
®
n
§
|
]
{
~
'_l
N
DJ
t
-
0]
I3
[€)]
e
n
cr
(]
3
U)

"Nuolszr Power Safer Than Ccal", Chemical Engineering,

Decs=par 9, 1974.

"An xnz:vsis of the Potential Use of Geothermal Energy
-2r Generation Along the Texas Gulf Coast", Dow
> U.S.A,, Texas Division,

"Solzr ~otal Energy Program Quarterly Report", July-
Sepzzmczr, 1974, Sandia Lahoratories.

"mhe ¥e.logg Molten Salt Process", A. E. Cover and

Ww. C. Sznreiner, The M. W. Kallogg Company.

Leurz, 2aul, "Cost Seraration of Steam and Electricity
For 2 Dual-Purpose Power Statien', Electrical and
Indus-rial Division Eachtel Corporation.

v, D. P., "Hydrogen for Energy Distribution”, Institute




283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293,

294,

295.

296.

Brantley, F. E., Iron and Steei., In: Minerals Yearbook 1972.
Schreck, A. E. (ed.). Washington, D.C., U. S. Government
Printing Office, 1974. 1:541-666.

Bravard, J. C., H. B. Flora, and C. Portal. Energy Expendi-
tures Associated with the Production and Recycle of Metals.
Oak Ridge National Laboratory, :0Oak Ridge, Tennessee. Publi-
cation Number ORNL-NSF-EP-24. November 1972. 87 p.

Brown, B. C., Cement. 1In: Minerals Yearbook 1972. Schreck,
A. E. (ed.). Washington, D.C., U. S. Government Printing
Office. 1:247-288. -

Energy Consumption in Manufacturing. . Myers, J. G. (ed.)
Cambridge, Massachusetts, Ballinger Publishing Company, 1974.
610 p. : : '

Garrett, H. M., and J. A. Murray. Improving Kiln, Thermal
Efficiency-Design and Operation Considerations, Part 1.
Rock Products. 77:74-77, 124, May 1974.

Industrial Energy Study of Selected Food Industries. Develop-
ment Planning and Research Asséciates, Inc., Manhattan, Kansas.
Contract Number 14-01-0001-1652. July 1974.

Norbom, H. R., Wet or Dry Process Kiln for Your New Installation?
Rock Products. 77:92-98, 100, May 1974.

- Patterns of Energy Consumptiun” in the United States. U. S.

Government Printing Office. Washington, D.C. Stock Number
4106-—0034.’\ January 1972. 250 p.

Reding, J. T., and B. P. Shepherd. Energy Consumption: Paper,
Stone/Clay/Glass/Concrete, and Food Industries. EPA, Research
Triangle Park, N. C. Publication Number EPA-650/2-75-032-C.
April 1975. 54 p.

Reding, ' J. T., and B. P. Shepherd. Enefgy Consumption: The
Chemical Industry. EPA, Research.- Triangle Park, N. C. Publica-~
tion Number EPA-650/2-75-032-a. A-~ril 1975. 64 p.

Gaydos, R. A., "Oxygen Enrichment of Combustion Air in Rotary

Kilns, " J. Portland Cem. 38 eg : 43
September., 2¢. Res. Dev, Lab. 7, 459-56 (1965)

Gottlieb, S.,

"The Modern Verti "
(1966) June, n Vertical Kiln," Rock Prod. 69, 82-86,

Mehta, P. K., "Cement Production Without  Heat, " Rock Prod. 74
=== - 70d. 14

84-87, 120, 122 (1971) May.

Predicasts, Issue No. 44. Cleveland: Predicasts, Inc., July 30
v [




297,

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

23

Reding, J. T., and B. P. Shepherd. Energy Consumption. The

"Primary Metals and Petroleum Industries. EPA, Research

Triangle Park, N. C. Publication Number EPA—6SO/2;7S—O32~b.
April 1975. 53 p.

Saxton, J. C., M. P. Kramer, D. L. Robertson, M. A. Fortune,
N. E. Leggett and R. G. Capell. Data Base for the Industrial
Energy Study of the Industrial Chemicals Group. Department
of Commerce, Washington, D.C. Publication Number PB-237-845,.
September 1974. 242 p.

Shaw, R. W. The Impact of Energy Shortages on the Iron and
Steel Industries. . Booz, Allen and Hamilton, Inc. Bethesada,
Maryland. Contract Number 14-01-0001-1657. August 1974.

Sheridan, E. T., Coke and Coal Chemicals. 1In: Minerals Year-
book 1972. Schreck, A. E. (ed.). Washington, D.C., U. S.
Government Printing Office, 1974. 1:427-460.

Study of Effectiveness of Industrial Fuel Utilization.

Gyftopoulos, E. P. (director). Thermo Electron Corporation,
Waltham, Massachusetts. Report Number TE 5357-71-74.
January 1974. 120 p.

Study of Process Energy Requirements in the Food Industry.
New York, American Gas Association, Inc.

Study of Process Energy Requirements in the Glass Industry.
New York, American Gas Association, Inc.

Study of Process Energy Requirements in the Iron and Steel
Industry. New York, American Gas Association, Inc. 69 p.

Study of I'rocess Energy Requirements in the Non-Ferrous Metals
Industry. New York, American Gas Association, Inc. 69 p.

-‘Study of Process Energy Requirements in the Paper and Pulp

Industry. New York, American Gas Association, Inc. 29 p.

Zaffarano, R. F. and S. O. Wood, Jr. Carbon Black. 1In:
Minerals Yearbook 1972, Schreck, A. E. (ed.). Washington,
D.C., U. S. Government Printing Office, 1974. 1:237-246.




308.

309.

310.

311.

312.

313.

314.

U. &, Csoagress, House 3,

Matlonsl Lakashors, itIos

Par : X io

Aff R o) ss, 1st bl

o d cvide Ior the Esczatlish-
ment of the I‘d a shore and for Other
Purposes, Pt. I: Valporaise, Indlau_, 2 October 1655, Serizl
89-19, 253 p., Wasnington, D.C., april 4-7, & 25, 1G66; Pz, II:
pp. 254-715, Serial &89-1%, Vashingron, D.C. April 4-7 & 25,
1966,

U. S Dzpartment of Imterior, "An Appraiszl of the Fetroleum
Indusztry of the United States', Jonuary, 1565.

w

L. S. rcﬂzral 1370 ¥a:
Survey at PC prezser
Yorth,w r.e Last Cen
Regional A~ : Rezional
Conmitree, The FOSSll virtes --= 2

‘uel Reso s
Advisory Reports to the FPC preparad by the; South Ce
Reglonal Advizory Comzittee, The West Central Regional !
Committee, The West Regional Advisory Committes

U, S. Federel

£
Cenferenca in olly o
Waters of the E T Basi 1 iorida)
Intrastate Portions of the Escazbia Basin Within the State
of Florida, Washington, D.C., USGPO, 2 Voluzmes, p. 603.

Vashington Departmint of Ecology ( el
Impact Statement on Administrative Actions by & Dea_;, 20t

of Ecology Regarding an Application for E"‘ars;o1 £ro

Longview F*“ra Company, Tacoma, washington, p. 53 prS
&ttachuzat,

Veshingeon State 2), on A Szeniard
Communicy Industrial Survey, p. &,



A-TIT.

10.

11.

12.

13.

14.

15.

25

STEEL INDUSTRY

American Bureau of Metal Statistics, Year Book for 1972.

York, June 1973. New

. -American Gas Association, A Study of Process Energy Requirements

indthe Iron and Steel Industry, Catalog No. C-20005, Arlington, Va.,
n. d.

American Gas Association, A Study of Process Energy Requirements
in the Non-Ferrous Metals Industry, Catalog No. C200I0.
Arlington, Va., n.d.

. American Iron and Steel Institute, Annual Statistical Report 1971,

Washington, D.C., 1972,

American Iron and Steel Institute (AISI), Annual Statistical
Report, 1973, Washington, D.C., 1974.

American Iron and Steel Institute (AISI), Directory of the
Iron and Steel Works of the United States and Canaada,
Washington, D.C., 1973. A

American Iron and Steel Institute, "Energy Conservation in
the Steel Industry," in Proceedings of the 84th General
Meeting, New York, May 26, 1976.

American Iron and Steel Institute, The Making of Steel, (Raw
Materials; Iron Manufacture; Steel Making Processes;
Specialty Steels; Steel Mill Products; Testing and
Inspection), Washington, D.C., 1971/1972.

American Iron and Steel Institute (AISI), The Picture Story
of Steel, New York, 1969.

Anderson, J.N. and Queneau, P.E., Ed., Pyrometallurgical Procesée's
in Nonferrous Metallurgy. New York: Gordon and Breach, 1967.

Battelle-Columbus Laboratories, "Energy Use by the Steel
Industry in North America," July, 1971.

Battelle-Columbus Laboratories, "Iron Ores and Ironmaking
in the World," July, 1968.

Bernstein, N., Reuss, J. L. and Woolf, P. L., "A Cost Comparison:
Production and Smelting of Prereduced U.S. Iron Ore Pellets, "
J. Metals 18, 652-56 (1966) May.

Birch, R.E., "Refractories in Transition," Iron and Steel
Engineer, October, 1966. ’

Bodsworth, C., and Bell, H.B., Phy:sical Chemistry of
and Steel Manufacture, 2nd ed. (London: Longman,

F-{

WOl H
~)0

[N} 4]
~
.




26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bravard, J.C., Flora, H.B., and Portal, C., "Energy Expendituzss
Associated with the Production and Recycle of Metz2ls,”
Oak Ridge National Laboratory, AEC Coritract No. ¥W-7405-
eng-26, Novembher, 1972.

Brown, J. W., "Electric Arc Melting — A New Era in Steelmai(i::z,
J. Metals 20, 21-26 (1968) October. -

Bryk, P. et al., "Flash Smelting Copper Concentrates,' J. Met. 1
395.400 (1938) J’une. i

Bryk, P., Malmstrom, R. and Nyhohn, E., "Flash Smelting of Lead
Concentrates,' J. Met. 18, 1298-1302 (1966) December.

'Bureau of Mines, 1971 Minerals Yearbook. I. Metals, Minerals,
and Fuels. Washington, D.C.: U.S. Government Printing Ofiice, 1973,

Ciotti, J. A., "A New Era in Melting,'" J. Metals 23, 30-35 (1971)

"April.

""Copper Profile," in Metal Statistics 1972 pp. 79-138. New York:
Fairchild Publications, 1972. :

Dalley, W. H., "Integrated Steel Plants of the Future," Iron Steel
Eng. 49, 87-94 (1972) April. —

Derge, G., Editor, "Basic Open Hearth Steelmaklng,' American
Institute of Mining, Metallurgical and Petroleum
Engineers, 1964.

De Witt, C. V., Jr., '"Oxy-Gas Roof Burner Expenence at Inland's
No. 3 Open Hearth,'' J. Metals 21, 69-73 (1969) July.

Economic Commission for Europe, Development of Production .
Technology and New Propertlec of Steel Products,
New York: United Nations, 1970

Elliott, J.F., and Gleiser, M., "Thermochemistry for
Steelmaking," Volume I, American Iron and Steel Institute,
Addison Wesley Publishing Co'npany, Inc., Reading,.
Massachusetts, 1960.

Elliott, J.F., Gleiser, M., and 1Qamakryshna, V., "Thermo-
chemlstry for Steelmaking, Vol. II, Thermodynamic and
Transport Properties,"” American Iron and Steel Institute,
Addison Wesley Publishing Company, Inc., 1963.

Ess, T.J., "The Modern Coke Plant," Iron and Steel Engineer,
25(1), January, 1948.

Faith, W.L., Keyes, D.B., and Clark, R.L., Industrial Chemiceals,
3rd E4d., John Wiley and Sons, 1965.

Faucher, J.A.R., "Comminution by Conventional and Autogenous
Grinding," .Canadian Mining Journal, June 1969.




42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

- 53.

54,

55.

56.

27

Fitch, T. S. and Wilson, L. H., "The Controlled Pressure Pouring
Process for Producing Slabs and Certain Cast Product,' Iron Steel
Eng, 46, 69-85 (1969) December. ;

Flint, R. V,, "Effect of Burden Materials and Practices on Blast
gu;;ace Coke Rate,'" Reg. Tech. Meetings Am. Iron Steel Inst, 1

cey
et 4

Frommer, D.W., Wasson, P.A., and Veith, D.L., "Flotation
of Marquette Range MNonmagnetic Taconite Using Inncvative
Porcedures," U.S. Bureau of Mines RI 7826, 1973.

Fuller, F.T., "Process for Direct Smelting of Lead Concentrates, "
J. Met. 20, 26-30 (1968) December.

George, F.B., The Effect of Various Steelmaking Processes
on the Energy Balances of Integrated Iron andpStee%.h’or:f
special report 71, Iron and Steel Institute of Lcrndon, 1

5
S

’
~

[B]

Gott, E.H., "The Economic Importance of Contiriuous Casting
of Steel Slabs," proceedings of the Third Annual Conferencsz
of the International Iron and Steel Institute, 1969.

Grossi, F. et al.,, "Experiences and Advantages in Employing Pre-
heated Cold Charge in Electric Furnaces and Their Influence on New
Electric Steel Plant Lay-Out.'" Paper presented at the Second
 International Symposium on the Iron and Steel Industry, Moscow,

September 1968, '

Hemon, W,C.L., Ed., "Air Pollution Problems of the Steel Industry -
Informative Report,' J. Air Pollut. Control Assoc. 10, 208-18, 253
(1960) June. ' '

Hey, F.M., "Recuperates Help Industry Conserve Energy,"
Process Metals, 'September, 1975, pp. 50-53.

Hogan, William T., "Productivity in the Steel Industrv,"
published in Center Lines, Steel Service Institute,
Vol. VII, January 1972.

_ , Economic History of the Iron and Ste=l
Industry (five volumes), 1971.

Innes, J. A. and Melouney, H. F., ''Metallized Agglomerates: A
Raw Material for Steelmaking,' J. Iron Steel Inst. 207, 1437-43
(1969) November, o

Jones, H.R., "Pollution Control in the Nonferrous Metals Industry,"
Pollution Control Review No. 13, Park Ridge, N.J.: Noyes Data
Corporation, 1972.

Kay, H., "Recuperators - Their Use and Abuse," Iron and Steel
International, June, 1972.

Kellogg, H.H., "Erergy Efficiency in the Age of Scarcity,"
Journal of Metals, June 1974. ’




57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Koros, P. J., "Effect of Oxygen Lances on Thermochemistry of
Open Hearth Processes,' in Proceedings of Open Hearth and Basic
Oxygen Steel Conference 7. New York: AIME, 1963,

Kuka, K.S., "Planning the Electric Power Supply for a
Large Integrated Steel Works," Iron and Steel Encineer,
February, 1967, p. 105.

Lansky, Dennis P.T., "Patterns of Energy Demands in Steel-
making,” WN-7437-NSF, Hay, 1971.

Lappin, R.L. and Traice, F.B., "h Survey of Modern Iron °
Ore Pelletizing Processing," paper presented at thne
ISI Meeting in London on "Developments in Ironmaking
Practice", November, 1972.

Laws, W.R., "Reducing Fuel .Costs," Iron and Steel Internaticnz_,

Vol. 47, April, 1974, pp. 105-113.

Leavy, R. I. and Woolf, P. L., "Blast Furnace Operation With
Natural Gas Injection and Oxygen-Enriched Blast.' U.S, Bureau of

Mines Report of Investigations No. 6977. Washington, D.C.: U.S.
Government, Printing Office, 1967. : ‘

Lewis, R. A., "Aluminum Reduction: Evaluating 5% LiF -M\cdified
Hall Bath in 10-KA Experimental Reduction Cells," J. Met. 19,
30-36 (1969) May.

Lucenti, G.S., "The Continuous Casting of Beam Blanks at
the Algomen Steel Corporation, Ltd.," Iron and Ste=l
Engineering, 46(7), pp. 83-100, July, 1969. ,

McBride, D. L., "Auxiliary Fuels for the Blast Furnace,' Iron
Steel Eng. 44, 68-74 (1967) August.

McGannon, H. E.,, Ed., The Making, Shaping and Treating of Steel,
9th Ed. Pittsburgh: Herbick and Held, 197l.

McChesney, "State-of-the-Art Regenerative and Recuperative
Heat Recovery," Sumposium papers, Efficient Use oI ‘Fuel
in the Metallurgiral Industries, Institute of Gas
Technology, February, 1975, pp. 71-110.

McDermott, W.F., "Pyrolysis and Agglomeration," Mining
Engineering, February, 1967, pp. 125-126.

McGannon, Harold E., "The Making, Shaping and Treating of
Steel," U.S. Steel, Ninth Edition, 1971.

McKay, J.E., "Lead," in Kirk-Othmer Encyclovedia of Chemical
Technology, Vol. 12, 2nd Ed., 207-47. New York: John Wiley, 1967.

Melaker, N. B. and Fine, M. M., ''Prereduced Iron-Ore Pellets —
State of the Art,' J. Metals 18, 795-802 (1966) July.



72.

73.

74,

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

29

sfelener, N. B. et al, "The Use of Natural Gas and Oxygen in the
Stack and Tuveres of an Experimental Blast Furnace,' AIME Ironmaki

Droc. 28 41968)-.

Millizen, C. L., "What is the Future of the Copper Smelter? "
7. Mst. 22, 51-54 (1970) August.

Morgan, S.W.K., "Recent Developments in Zinc Blast-Furnace
Technology, ' J. Met, 16, 33-36 (1964) January.

Morgan, S.W.K. and Lumsden, J., "7inc Blast-Furnace Operation,"‘
J. Met. 11, 270-75 (1959) April.

D. A., "The Place of the Imperial

Morgan, S.W.K. and Temple,
Metallurgy, ' J. Met. 19, 23-29

Smelting Process in Nonferrous
(1967) August.

Naticnal Air Pollution Control Administration, Environmental Health
Ser+ice, Public Health Service, U.S. Department of Health, Education,
and Welfare, '"Air Pollutant Emission Factors, '’ Publication No.

DB 274 224, under Contract No. CPA 22-69-119. Washington, D.C.:
.5, Gowernment Printing Office, April 1970, .

"New Boost for Hydrometallurgy,' Chem. Week 113, 44 (1973)
April 25.

he Iron and Steel Industr:’,

Osborne, A.K., An Encyclopedia of t
1967.

2nd Edition, London: The Technical Press, Ltd.,

Pater V., and Webster, J., "Methods of Charging Pre-
heated Coal," Developments in Ironmaking Practice, The

Iron and Steel Institute, London, 1973, pp. 53-62.
|
|

Peart, J. A. and Pearce, F. J., "The Operation of a Commerciai.
Blast Furnace With a Prereduced Burden,' J. Metals 17, 1396-1400

(1965) December.

"Prereducing Iron Ore Attracts Steelmakers, " Chem. Eng. News 50,
35,36 (1972) April 17. -

Peters, F. A., Kirby, R. C. and Higbie, K. B., ""Methods for
Producing Alumina From Clay — An Evaluation, ' J. Met. 19, 26-34
(1967) October.

Predicasts, Issue No. 44. Cleveland: Predicasts, Inc., July 30, 1971
Rush, D., Russel, J. C. (Singmaster and Breyer) and Iverson, R. E.
(EPA), "Air Pollution Abatement on Primary Aluminum Potlines:
Effectiveness and Cost,' J. Air Pollut. Control. Assoc. 23, 98-104

(1973) February. |

Proceeding of Symposium on Soviet Coke Dry Quenching,
Sponsored by Patent Management, Inc., and V/0.
Licensintorg, 1973.




87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

F. A. and Ludwig, J. H., '"Sulf> Oxide Emissions by
Smelters," J. Met. 20, 46 (1968) December.

Rohrman,

Rosenberg, R. B., "Energy Use for Industrial Heat and Power and
New Process Developments for Conservation,' Final Report, IGT
Project 8938. Chicago: Institute of Gas Technology, August 1972,

Revised October 1972,

Rowe, A. D., Jaworski, H. K. and Bassett, B. A., ""Waste Gas
Cleaning Systems for Large Capacity Basic Oxygen Furnaces,' Iron
Steel Eng. 47, 74-90 (1970) January.

Schwzbe, W. E. and Robinson, C. G., "Report on Ultrahigh Power
Operation of Electric Steel Furnaces,' J. Metals 19, 67-75 (1967)
April

.Sen'irau, K. T., "Sulfur Oxides Control and Metallurgical Technology,'

J. Met. 23, 41-47 (1971) March.

Semrau, K. T., ''Control of Sulfur Oxide Emissions From Primary
Copper, Lead and Zinc Smelters — A Critical Review, " J. Air Pollut,
Control Assoc. 21, 185-93 (1971) April,

Sims, C.E., Editor, "Electric Furnace Steelmaking, Vol. II
Theory anq Fundamentals," American Institute of Mining,
Metallurgical and Petroleum Engineers, 1963.

Skingir,lwi,dand Rogers, D.C.D., Manufacturing Policy in the
eel Tndustry, 3rd Ed., (Homewood, Il1linois: Ricnard
Irwin, Inc.) . 1970. ’ ’ : Ricnhard D.

Smith, G.. A., "Primary Copper: A Review of Methods of Prodﬁction
and Quality Control," Met. Mater. 4, 461-65 (1970) November.

Speight, G. E., "Air Pollution Control in Iron and S
. t "
Steel Times 200,  395-407 (1972) May. o eel Industry,

Stanford Rescearch Institute, Patterns of Energy Consumpticn in the
United States, for Office of Science and Technology, Executive Office
of the President. Washington, D.C.: U.S. Government Printing
Office, January 1972.

Stevens, B., '"Continuous Copper Smeltihg, " Chem. Process Eng.
53, 28-30 (1972) January. :

Strassburger, J. A H.,

1" R
AISI, 175-205 (1956). BléSt Furnace Oxygen Operations, " Yearbook

TenenbAaum M. and Luerssen, F. W "Ener '
, )' . » - . a.nd the U. S. St
Industry, ' in Proceedings of the Sth A'nnual ngference of the oct

International Iron and Steel Institute, 86-101
October 1971, ’ » Toronto, Ont.,

Thansky, D. P,, Pollution Control in Steelmaking: F i "
Rand Corporation, January 1971, *nei Zact or Flction?




e

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112,

113.

114.

115.

11s6.

31

Themelis, N. J. et al.,, "The Noranda Process,' J. Met. 24, 25-32
(1972) April. - -

Tihansky, D. P., "A Cost Analysis of Waste Management in the
Steel Industry," J. Air Pollut. Control Assoc. 22, 335-41 (1972) May,

Tihansky, D.P., "Patterns of Energy Demand in SteelmaXing,"
Rand Corporation for the National Science Foundation,
WN-7437-NSF, May 1971, p. 48.

"The Crisis in U.S. Zinc Smelting Spells Trouble for the Mining
Industry, ' Eng. Min, J. 173, 69-74 (1972) February.

Turner, W., and Mawhenney, M.H., Ihdustrial Furnaces,
(5th Edition), Vols. I and II, John Wiley and Sons, Inc.,
New York, 1961. ‘

U.S. Bureau of Mines, Minerals Yearbook, 1971, and earlier
editions, U.S. Department of the Interior, Washington, 127:

U.S. Bureau of Mines, Mineral Industry Surveys, Coke and Coal
Chemicals in 1971, U.S. Department of the Interior,
Washington, D.C., 1972.

7 S, Depariment of Commerce, Bureau of the Census, "Fuels a-nd
Zlectric Energy Consumed,' 1967 Census of Manufactures, Special
Report No. MC67(S)-4. Washington, D.C.: U.S. Government

Printing Office, June 1971,

U.S. Seoartment of Commerce, Bureau of the Census, ''Fuels a.nd
Flec:i~ Tnero- Consumed,' 1972 Census of Manufactures, Special
Repor: 2 \C72(SR)-6. Washington, D.C.: U.S. Government

e ettt et .
Printizg Office, July 1973.

i ' i "“"Compilation of Air Pollutant
U.S. Environmental Protection Agency, P
Emission Factors,' Publication No. AP-42, 2nd E4. Research

Triangle Park, N.C., April 1973,

United States Steel Corporation, The Making, Shaping and' .
Treating of Steel, 7th Edition, Pittsburgh, Pa., April, I

o

Woolf, P, L., ''Blast Furnace Operation With Prereduced Burdens,"
J. Metals 18, 243-47 (1966) February.

Woolf, P. L., "Evaluation of a Formcoke for Blast Furnace Use,"
U.S. Bureauv of Mines Report of Investigations No., 6717, Washington,
D.C.: U.S. Government Printing Office, 1966,

'_\Xunde":rorn, i H.B., Peucker, M.O., and Massion, W.P., "Updraft
Sintering of Lead Concentrates,'' J. Met. 11, 748-51 (1959) November.

Yamada, Takao, "Blast Furnace Practices at Misuzhinma Works,"
Iron and Steel Engineer, November, 1970, p. 53.




Aldermon, L., and Chambers, R., "Preheating and Charging
Coal to Coking Ovens," AIME Proceedings of IronmaXing
Conference, Vol. 31, 1972, pp.193-200. _ g

Balon, I., et al, "Experimental Blast Furnace Smelting with
Dry Quenched Coke at the Zdanov Metallurgical Combine, "
Stal, January, 1973, pp. 13-15.

Bruce, J., and Staneforth, W., "Some Aspects of Experience
on the Brookhouse Project," Developments in Ironmaking
Practice, The Iron and Steel Institute, London, 1973,
pp. 63-77.

120. Beck, K., et al, "A New Technique for Preheating Coking
Coal Blends for Carbonization in Slot- -Type Recovery
Ovens," AIME Proceedings of Ironmaking Conferencc,
Vol. 31, 1972, pp. 185-192.

Childs, L., and Budges, E., "Recovery Waste Heat from
Coke by Dry Quenching," Waste-Heat Recovery Ccnference,
Paper 15, Institute of Fuel, Bournemouth, May, 1961.

Drost, J.J., Daellenbach, C.B., Mahan, W.M., and Hill, W. C.,
"Thermal Energy Recovery by Basic Oxygen Furnace Ofigas
Preheating of Scrap," Bureau of Mines Report of

Investigation 7929, 1974.

123. Kemmetmueller, R., "Dry Coke Quenching -- Proved, Profitable,
Pollution-Free," Iron and Steel Engineer, vol. 50,
October, 1974, pp. 71-78.

Kruchinin, M., and Nazarou, V., "Experiences of Commissioning
and Running a Coke Dry Cooling Plant," Coke and Chemistrw,
(3), 1968, pp. 18-22.

"Latest Energy Recovery Technology; New Coke Processing
Method - CDQ", Tekko Kai Ho, July 11, 1974.

126. Marcellini, R., and Geoffroy, J., "Development of a New
Process to Preheat Coal Blends Used for Coking," AINME
Proceedings of Ironmaking Conference, Vol. 31, 1972,
pp. 174-184.

127. Marting, D., and Davis, R., "Coaltec System for Preheating
and Pipeline Charging of Coal to Coke Ovens," AIME
Proceedings of Ironmaking Conference, Vol. 31, 1972
pp. 174-184.

[ 4
128. Marting, D., and Auvil, H., "Pipeline Charging Preheated
Coal to Coke Ovens," Symposium on Developments in
European and World Markets for Coking Coal and Coke,
Economics Commission for European Coal Committee,
Rome, Italy, March, 1973.




| I. PETROLEUM REFINING

) :

’ 1. American 0il Company, "Refineries and Pure Water,
1966.

"

Chicaco,

r 2. American Petroleum Institute, Petroleum Facts and Figures, 1971,
) New York, 1972.

3. American Petroleum Institute, Technical Data Book - P
Refinirg, 2nd Ed., Washington, D.C.: American Pet
Institute, 1970. .

4. "Annual Refining Surveys, " Oil Gas J. ' 52-71 (1954-1973) March or
April issues. '

5. API Standard 660, "Heat Exchanging for General Refinerv
Services," First Edition, January, 1966, API Division
of Refining, New York.

6. Bland, W. F. and Davidson, R. L., Ed., Petroleum Processing
Handbook, New York: McGraw-Hill, 1967,

7. . Braun, S.S., "Recovery of Mechanical Energy from Refinerv
Process Streams," paper 31-73, given at the API Division
of Refining Midyear Meeting, Philadelphia, Pa., May 16, 1%7:.

8. Brown, C.L., and Kraus, M., "Air Prceheaters and Their Applicazizz
to Process Furnace," API Proceedings, 1973.

April 2, 1973, pp. 99-125. .
l 10. ©Codd, M. A, et al,, Ed., Chemical Tecknolory: An Encvclonsedic
« Treatment. IV, Petroleum and Creranic Chemicals., New Yorks
Barnes and Noble, 1972,

11. ¢Csathy, D.G., "Heat Energy Conservation in Refineries," 0il
and Gas Journal, October 30, 1972, p. 65.

" 12. Danielson, J. A., Ed., "Air Pollution Engineering Mamaal,"
Publication AP-40, 2nd Ed. Research Triangle Park, N.C.:
Environmental Protection Agency, May 1973,

13. "Development Document for Effluent Limitations and Standards
of Performance for New Sources for the Petroleum Refining
Point Source Category", U. S. Environmental Protection
Agency, Washington, D. C. April, 1974. :

L4. FPC Docket CP-72-6, Table S$-206.

15. Fejer, M.E., and Larson, D.H., Study.of Industria:T: ar*:j commercIzl
Use of Energy in Relation to Env1ropmental Ei:z:'—:cr_; »
Institute of Gas Technology for Environmentai PrciIaction

Agency, Office of Air Programs, No. 63-102-0643, June, 1974

16. Fleming, J.B., Lambrix, J.R., and M.R. Slpith, "Ex}ergy_Con-
servation in New Plant Design," Chemical Engineering,

February 4, 1974, p. 115.




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Shreve, R. N., Chemical Process Industries, 3rd Ed., New York:

34

Franzel, Harvey L., "Energy Conservation in Refineries and
Petrochemical Plants," presented at National Petrclsum ‘
Refiners' Association Meeting, April, 1974, Shell Ci: Cc. "

Frith, J.F., Bergen, B.M., and M.M. Sheehan, "Desig
Operation of Crude Dlstll1atlon Units for Ener
paper 32-73 given at the APIL Division of Refining Midvea:
Meeting, Philadelphia, Pa., May 16, 1973. |

Gordian Associates, Inc., An Energy Analvsis of the C
of Selected Products in Six Basic Macerial Producis, pDreszIsc
for Environmental Protection Agency, Office ci Soiid
Waste Management Programs, No. 68-01-1105, April 4, 1974.

, "The Potential for Energy Conservation in
Nine Selected Industries," Volume II, perpared for Federz:
Energy Administration, April, 1974.

Hayder, J.E. and W.H. Levers, "How to Conserve Energry “inile w
Building, Expanding a Refinery," The 0il and Gas Jcurnal,
May 21, 1973, pp. 109-1lls6.

Meyers, John .G., et al, Energy Consumption in Manufacturing, ,
The Conference Board, Energy Information Center; The Ford
Foundation, Energy Policy Project; National Science Founcz-
tion, Research Applied to National Needs, 1975.

|

National Petroleum Council, "Factors Affecting U.S. Pstroleuxn

Refining (Impact of New Technology)," September, 1973.

Nelson, W.L., "What is Refining Complexity?," 0Oil and Gas
Journal, March 7, 1973, p. 93.

0il and Gas Journal, "Annual Refinery Surveys."

Reding, J.T., and Shepherd, B.P., Energy Consumption, "The
Primary Metals and Petroleum Industries," EPA, Research
Triangle Park, N.W., publication number EPA-650/2-75- -032-:
April 1975.

1972 Refhﬁng Processes Handbook," Hyarocarbon Process., El,
111-221 (1972) September. -

Riekert, L., "The Efficiency of Energy-Utilization in Chemica._
Processes," Chemical Engineering Science, Vol. 29, 1974,
pp. 1613-1620.

Robertson, J.C., "Energy Conservation in Existing Plants,"”
Chemical Engineering, January 21, 1974, p. 104.

McGraw-Hill, 1967,

Sobotka .and Company, Inc., "Industrial Energy Study oi the
Petroluem Refining Industry," prepared for FEA, iav, 1972,
NTIS PB-238 671.




32.

33.

34.

35.

36.

35

The Energy Crunch and The Petroleum Industry, a paper

presentc=3
at the Plant Maintainence Engineering Conference, Session
21, Hofstin University, New York, June 21, 1974.
U.S. Department of Interior, "Water Requ;rements of the
Petroleum Refining Industry," Geological Survey water -

Supply Paper l330—G,,Washington, 1963.

Water Supply, Petroleum Industry, Refinery Water Reuse Surver
conducted by Committee on Disposal of Refincry Wastes,
Division of Refining, API, Crossleg, S-D Survey Inc.,
August, 1968. ‘

Whitcomb, M,G., and Orr, F.M., "Plan Plant Energy Conservatic:o,
Hydrocarbon Processing, July, 1973, pp. 65-66.

Whitcomb and Orr, "Planning for Ené;gy Ccnservation in a
Multi-Refinery Company," given at the API Divisicn of
Refining Midyear Meeting, paper 29-73, May 16, 1973.




A-1V.

10.

11.

12.

13.

14.

15.

16.

wBattle Creek - Cereal Capital of the World", Inside

' peychok, M.

FOOD PROCESSING . 36 |

"ABF Nitrification Systemn,

1974 pj e .
Report, Neptune Microfloc, LLot Plant Studyn, Iiterim

Inc. september, 1974.

American Gas Association, A Studv of Process Energv Racujremsrn:
in the Food Industries, Columbus, Ohio. -

i

American Gas Association, Studv of Process Energy Recuiremer=s
in the Focd Industry, New York.

American Meat Institute, Financial Facts About the Meat Packir:
Industry, 1973. o

American Meat Institute, Meatfacts, 1973.

"Ammonia Pemoval from Agricultural Runoff and S

Secondary Effluent by Selected Ion Exchange", o " T
U: S. Department of the Interior, FWPCA,
Cincinnati, Ohio, March, 1969.

"Ammonia Removal inm” a Physical-Chemical Waste Water
Treatment Process," U.3. =Environmental Protection
Agency, Report EPA-R2-72-123, wWashington, D. C.

November, 1972.

Anthonisen, A.C., R. C. Loehr, et. al., "Inhibition of
Nitrification by Unionized Ammcnia and Unionized Nitrous
Acid", presented at 47th Annual Conterence, Water Pollution
Control Federation, October, 1974. )

Arbucklz, W S and L,F, Blantor. The Developrsent, Evaluation end Content of 2 Piiot

Frogram in Diiry Utilization (Dairy V/sste Disposal and Whéy Frocessing). Cosperstva

Extension Service. Univ. of Maryland. .

srace and
ons, 1IncC.,

e

= E. Robert, Sew
abbitt, Harold E., apd. Baumann, :
gewage 'Treatment, Eighth E4d., John Wiley & S

London, 1967.

Basics of Pollution Con:trol, Gurnham & associates, crerired
for Environmental Protection Agency Technology Transfer
Program, Kansas City, Mo., March 7-8, 1972, Chicago.

=1
Do -

h

2
5.

6

Creck, Battle Creek Public Schools Brochure Ro. 6, 19

Baumann, R. E., "Design of Filters for Advanced VWaste Wz==ar
Treatment!", Engineering Research Institute, Iowa Sta=e
University Ames, Iowa, June 1973.

Baumann, R. E. and J. L. Cleasby, "Design of Fiitefs
’ ° e . . - - :
Advance?d Waste Treatment" Engineering Fesearch Ins

‘Jowa State University, Ames, Iowa, October, 1973.

Beckman, W. J., et al, ucombined Carbon OXiditionuu
Nitrification®", Journal WPCF, D 1916-1931 volunme p

October 1972.

e St e S e A =

R. Agueous Wastes from Petroleum and

petrochemical Plants, John Wi

o e e . -




37

17. ."Biological Waste Treatment in the Far North", Federal
«+Water Quality Administration, Alaska Water Laboratory,
June 1970. .
l§ . Birks, C.W. and R.J. Hynek. “Treatment of Cheese Processing VWastes.” Proc, Z6:h Purcue

Industrial Waste Conference, May 4.6, 1971,

19. °~ Bitting, Herbert W., New Developments in the Frozen Food

Industrz.

20.
21. Boyle, W.C. and L.8. Polkcwski. “Traatment of Chasse Processirg Viastewaters in A2rzted
Lagoons.” Proc. Third National Symposium on Focd Processing \vestes, N2w Orizans, La.,
tarch, 1972, )
zzf_.'"Breakfast Cereals, Part of Modern Life", Cereal Instituts
: Publication, February, 1973.
23-11 Brody, Julius, Fishery By-Products Technologv, AVI Publishing
Company, Inc., Westport, Connecticut, 1965.
2. 1969, U.5. Tusis Fish fectury Vessels,
: ' 133, 2712,
25, ¢ Carawan, R.E., V.A. Jones and AP, Hensan, “Watzr and Wactewater Mar
o Processing.” Report P3 220,702, Soringiield, Va. Natl. Tech. fnfo. Servics (S22 13720,
’ = Qor
Chittenden, Jimmie A., and Wells, W. James, Jr., "20D Removal
26. s 3 : bi Lagoon Effluent Using a
and sStabilization of Anaerobic g9 = A 1970 %nﬁual
Rotating Biological Contactor," presented at the 1970 a:
Conference, Water Pollution ControliFeceratlop, Boston.
27. . Clark, S. E., et. al., "Alaska Sewage Lagoons", Federal
: Water Quality Administration, Alaska Water Laboratory,
College, Alaska, 1970. .
28.
29. "Comprehensive Monthly Report", Dallas Water Utilities
Department, Water Reclamation Research Center, Julvy 1372,
30. "Control of Nitrogen in Waste Water Effluents", U. S.
Environmental Protection Agency, ORD (NERC) Cincinnati,
ohio, March 1974.
31. Culp, Gordon L., "Physical Chemical Technigues
for Nitregen Removal" prepared for EPA Technology
Transfer Seminar, March, 1974.
32. Culp, Russell L., and Culp, Gordon L., Advanced Waste Water
Treatment, vVan Nostrand Reinhold Company, New York, 1971.
33. DeGraff, Herrell, Beef Production and Distribution, Universit--
of Oklahoma Press, Norman, Oklahoma, 1060. )
34, Derosier, Norman W., The Technology of Food Preservation, Av-

Publishing Company, 1970.




37.

38.

39.

4C.

4.

42,

43,

44,

45.
46.

47.

48.

Animal “astes

Z5A-R2-73-095 U. S. EZnvironm=ntal Protecticn

Agéncy, January, 1973.

Development . Document ‘for Proposed Effluent Linitat

Guidelines and New Source
Processing Segment of the

Point Source Category, '
Report No. 440/173/012, Washington, October 1973.

‘Development Document for Effluent Limitations Guidelines and
New Source Performance Standards for the Red Meat Processing
Segment of the Meat Product and Rendering Processing. 2oint
Source Category, U.S. Environmental Protection Agency, F2port
No. 440/174s012a, Washington, February 1974.

Development Planning and Research Associates, "Industrial

Energy Study of Selected Fo I "
U.S. EPA, July, 1974. od Industries," report to

C.T19397 The Nutrltive Volue and

"Dion, J:A., Osag, T.R., Bunyard, F.L., and Crane, G.B.,
Control  ‘of oOdors from Inedible Rendering Plants: An
Information Document, Environmental Protection Azency,

' . .Washington, 1973.

Doty, D.M., et al., Investigation of 0Odor Control in the
Rendering Industry, by Fats and Proteins Research roundation,
Incorporated, for Environmental Protection Agency, Tenor:t No.
PB-213 386, National Technical Information éervice,
Springfield, Va., October 1972.

Drews, R.J. L.C. and A.M. Greef, "litrogen Eii

Volume 7, Pergaman Press, 1973.

Duddles, Glenn A., et.al., "Plastic Medium Trickling Filters
for Biolecgical Nitrogen Control", JWPCF vol. 46 No. 5
pp 937-946, May 1974.

Dyer, Irwin A., and O'Mary, C. C., The Feedlot, Lea & Febiger,
Philadelphia, Pennsylvania, 1972.

Eckenfelder, W. W. and D. J. O'Ccnnor, Biological

waste Treatment, Pergamon Press, New York, 1961.

Eckenfelder, W. Wesley, Jr., Industrial Water ©Pollution
Control, McGraw-Hill Book Company, New York, 1966.

Eliassen, Rolf and Tchobancglous, George, "Advanced Treatment
Processes," Chemical Engineering (October 14, 1968).

performance Standards for ~he Red Meat
mMeat Product and Rendering FIOCeSS-nt
U.S. Environmental Protectiocn Agancy,




39

49. "Evaluation of Anaerobic Denitrification Processes"'Journal
SED, American Society of Civil Engineers pp 108-111,
February, 1971. ’

50. Eynon, Lewis, and Lane, J. Henry, Starch, Its Chemistry
Technology, and Uses, W. Heffer and Sons Ltd., Cambridgs
1928. : ; ’

5L. Fair, Gordon Masxew, Geyer, John Cixarlesz, and Okun,- frnial
Alexander, Water and Wastée Water Engineering: Volume 1.
Water Supply and Waste Water Removal, John Wiley & Sons,
Inc., New York, 1966.

Fair, Gordon Maskew, Geyer, John Charles, and Okun,. . Daniel
Alexander, Water and Waste Water Engineering: volume 2.
Water Purification and Waste Water Treatment and Disposal,
John Wiley & Sons, Inc., New York, 1968. :

w
o

stHianal Cenferernice on Fish

in iNuirttizn., F&O

Veshington, D.C. %1 po.

Farrall, Arthur W., Engineering for Dairy and Food Prcducts,
John Wiley and Sons, New York, 1963.

54. Federal Water Polluticn Control Administration. 1°a7 “The Cost of Ciean \Wazer,
Vol. . Industrial iveste Frofile fia. § - Dairi jes. Fad. War. Poll. Cont. Acmin., Pub,.
No. ILW.P;-2, U.S. Govt. Prin: ing Orfl..e Viashington, D.C.

55. Aron. “An Economic Analysus of W ney Utitization and Duspos«l in Wiscorsin, Ag. Econ.
44. Univ. of Wisconsin, Madison. 1965,

Anon. Proceedings Yihey Utilization Contersnce USDA-A R;S'-73-€9 1a7n . 4
56 Financial Facts About the Meat Packing Industry, 19 1, .

American Meat Institute, Chicago, August 1972.

57 Foy, R., Cart C. Crane & Assoc. Inc., Madison Wisconsin. Engincering Desiz 3n of Afcikey
° Coop. Cheese Co. VWastewater Treat'nent Facilities.

Frazier, W. C., Food Mlcroblology, 2nd Edition, McGraw-Hill
Book Company, New York, 1967.

59. Hall, Farrall, and Rippen, Encyclopedig of Food Enginferinc,
Westport, Connecticut; Avi Publishing Company, 1e71.

60. Harper, W.J., J.L. Blaisdell and J. Grzsshopf, Dairy Food Plant Y/astes and Waste Treas-
ment Practizes. Envirnamental Protaction Agenay, 12060 EGU 03/71. 1371,

61. Hinds, Max Kenyon, Dairy Economics Handbook, U.S. Department
of Agriculture, 1958. : .

62. Hirst, Eric, "Energy Use for Food in the United States," ORXL,
‘ ORNL-NSF-EP-57, Oak Ridge, Tennessee, October, 1973.

[«
Lo
N

64 Homel, J.A., Foth & Van Dyke, Green Bay, ‘.*’rsconsm Engineering Design and Feriorm-
° ance Analysis of Eiler Chesse Plant Waste Water Treatmen: Facitisi

65. Ives, J. Russell, The Livestock and Meat Economy of the
United States, American Meat Ihstitute.

66. Jones, V.A. “Is\Vster ‘Drowning’ Profus in your Plant?™ The Milk Products Joursal.
S50:10-11. 1953




67.

68.

69.

70.

714.

72.

73.

74.

75.

76.

77.

78.

79.

80.

1.

82,

~

]
et 2N

8

Knowles, Chester L., Jr., "Improving Biological Processes,"
Chemical Engineering (October 14, 1558). ‘ :

— g

P B Eer PSS

Academic Press, New York, 1974.

Lyles, C.H. 1937,

N & Fy r
MNo. D00, RPureny o7

Fichierie

o .
dervice, U.S.DLE WY

Matz, Samuel A., Cereal Technology, AVI publishing Comgpany,
Inc., Westport, Connecticut, 1970.

¥ < - : ¥
loehr, Raymond C. Aaricultural Yaste Management, - :

Matz, Samuel A., The Chemistrv and Techknoloay of Cereals as EQS_
and Feed, AVI Publishing company, InC.., Westport,
Connecticut, 1959.

genter, Ada, Oklahoma, Environmental Protection Agenc;:vaune
972. T

National Canners Association, Canned Food Pack étatistics,
1966, 1971-2.

National Canners Association, Seasonal Patterns in Retail
Sales of Canned Foods.

National Canners Association, The Canning Industry, 1959.

National Commission on Food Marketing, Organization and
Competition in-the Livestock and Meat Industry, Technica_
Study No. 1, June, 1966.

PerSOna} communicatiqn, C.E. Clapp, United States Department
o? Agrlcultgre, Agricultural Research Service, University of
Minnesota, Minneapolis, May 1973.

Personal communication, H.O. Halvorson, 1973.

Personal communication, National Renderers Association

Personal communi .
- nica :
Agrlcultural tion with Lowell

n C ) Hanson
1975 Extension Service, v

. Soil 5
University Science,

of Minnesota,



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.
98.
99.

1Go.

Pollution Control Costs and Research Priorities in the 2nimal
Slaughtering and Processing Industries, National Inrdustrial
Pollution Control Cocuncil, U.S. Government Printing Ofiice,
Washington, June 1973.

‘prakasam, T.B.S. et al, "doproaches for the Control of

Nitrogen With an Oxidation Ditch", Proceedings 1974 ] _
Agricultural vaste Management conference, Cornell University,

Ithaca, New York, pp 421-u43S.

Private communication

; from Geo. A. .
Minnesota, 1973. A. Hormel & Company, Rustin,

i;otopi wl}liam H., ©The Rendering Industry and S-~ologv
-ontrol, ™ MHational Renderers Association for prnser*=::oq Z;

the 2ndé Annual Internati
‘ 2rnational Food a s T
Sym9051um( Montreal, June 1973. nd Beverags r.I.m.

Protein Conversion E

15958 quipment, Chemetron Corporation, Chicago,

Public Health Serwvice Drinking Water Starndards, Devised,
1962, U.S. Department of Health, Education and welfars, U.S.
Public Health Service Publication No. 956, U.S. Govarnient
Printing Office, wWashington, 1962.

Radley, J. A., Starch and Its Derivatives, Chapman & Hall Ltd.,

London, 1940.

Reece, F. N., "Design of
Reseaxrch Staticnsh,
1973.

Small Pushbutton Feed Mill for
turfs, pp. 39-40, September 25,

Riggs, J. K., W“Fifty VYears of Progress in Beef Cattis=
Nutrition®*, Journal of Animzl Science, Volume 17, 981-1083%2,
1958. '

Rosen, G.D,, "Profit from Effluent,? Poultry Industry (Aoril
1971 .

Sanford, F. Bruce, "Utilizaticn of Fishery By-Products i

Washington and. Cregon", Fishery Leaflet No. 370, U.<S.

Department of the Interior, Fish and Wildlife Seorvice,
March, 1950. A

Schaible, Philip J., DPoultrv: Feeds and Mutrition, AVI

Publishing Company, Inc., Westport, Connecticut, 1970.

41




101.

102.

103.

104.

105.

106.

107.

108.

109.

-110.

111.

r12.

113

114.

11s5.

116.

seyfried, C. F., npurification of Staréh Industry wWaste Water”,
proceedings of the 23rd Industrial. waste Conference, Purdue
University, Lafayette, Indiana, May 7-9, 1968.

Sshannon, L. J., Gorman, P. G., Epp, D. M., Gerstle, R. "Wee
Devitt, T. W., Aamick, R., "Engineering and Cost Study of
Emissions Control in the  Grain and - Feed Industry",
Environmental Protection Agency, Research Triangle Park,
North Carolina. o ‘

Sherwcod, Ross M., The FEeed Mivers'! Handbook, Interstate

e

Publishers, Danville, Illinois, 1956.

DLrsonT

i~ D oL
SCn e ]7'-_‘;;‘,

communication citea in 0PA s

D.CH Phitlipe, v

Foiholnion h

o Marihwest Weter Lot

steffan, A.J., In-Plant Modifications to Reduce Pcllution and
Pretreatment of Meat packing Waste Waters for Discharsg to

Municipal Systems, prepared for Environmental Protaction

ggency Technology Transfer Program, Kansas City, Mo., March
-8, 1973. et

2rg, e, ond GO B 15¢%. personcl communicviion

clicd in £FA Repory 136

Tressler, Donald, The Freezing Preparation of Foods, avi
Publishing Company, 1970. K

Upgrading Meat Packing Facilities to Reduce Pollution: Waste
Treatment Systems, Bell, Galyardt, Wells, prepareil for
Environmental Protection Agency Technology Transfer Program,
Kansas City, Mo., March 7-8, 1973, Omaha. i

U.S. Department of Agriculture, Agricultural Science, 1971.

U.S. Department of Agriculture, Demand and Prices for Meat,
Technical Bulletin 1253.

U.S. Department of Agriculture, Economic Research Service,
The Food Marketing Industries - Recent and Prosvective
Changes, May, 1966.

U.S. Department of Agriculture, Flexibility of Operation in
Dairy Manufacturing Plants, 1944~1961.

U.S. Department of Agriculture, Milk Production, Dispositiorn,
and Income, 1970-1972.

U.S. Department of Agriculture, Livestock and Meat Statistics
Statistical Bulletin, 1970, 1969, 1965.

U.S. Department of Agriculture, Livestock Slaughter, Annual
Summary, 1968-1972.

LD



43

117. U.S.RDepartment of Agrigulture, The Food Marketina Industri
eécent and Prospective Structural Changes, 1966.

118. "Unigueness of the Rendering Industry . ; .
Association, unpublished, undated. ' | orional  Renderers

119. United Fresh Fruit and Vegetable Association, Fruit and.
Vegetable Facts and Pointers, 1965.

120. Watson, CW. “Dairy Procucts.” Chzpter 5 in /ndu.s:.'ia/ Wastewater Control. Azadzmi
Press, N.Y., N.Y. Edited by C.¥. Guraham, 1965, - reren nescamie

121. Watsen, C.\Y. "Your Deiry Waste Line is Showing.” Milk Industry Foundation Conveation
Procecoings. op. 12-24. 1851, :
122. Anon. “An Industrial Waste Guide to ti’:e Milk'f-‘:ccessing Industry.” Public Hezith Service
Publization No. 233. 1962
123, Weison, K.S. “The Treatment of Dairy Plant Wastes.” Brepared for the Eavi
Pretection Ajency Techrology Trensfer Seminar, Madison. \Wisconsin (fear, 232

124. whistler, Roy L. and Paschall, Eugene F., Starch: Chemistry'and
Technology, Volume I, Fundamental aAspects, Academic Press,

New York, 1965.

125. Whistler, Roy L. and Paschall, Eugene F., Starch: Chemistry and
Technology, Volume II, Industrial Aspects, Academic Press,

New York, 1967.

126. Wiicka L PRSP Paterticl of Aniia Fich,. and Certein Floni

109417,

I
sl
[N
jol}
[Te]
m

Wilcox, George, Milk, Cream and Butter Technology, Pari

127. :
New Jersey; Noyes Data Corporation, 1971.

Ssmall Meat Packers Wastgs Treatment
at 4th National Symposium On rood
N.Y., March 26-28, 1973

128. Witherow, Jack L.,
Systems,, Presented
Processing Wastes, Syracuse,

129. Zall, R.R. “Nionitoring Vaste Dischazga: A News Tool for Piant l.izrz2gement.”” Diss2ria-
tion, Cornell University. 1S€8.

130.  Zza%, R.R.and W.K. Jordan. “Monitoring Milk Plant Waste Effluent — A New Tooi ¢3¢
Plant Manasement,” Journe! cf Mitk and Food Fechnology. 32. pp. 197-202 1632,




A=V,

10.

11.

12.

13.

14.

15.

16.

44

PULP AND PAPER

American Gas Association, Inc., Process Energy Reguirzments
in the Pulp and Paper Industryv, W.F. Morse, 1967.

American Gas Association, A Studvy of Process Energv Racuire-
ments in the Paper und Pulp iIncustrv, (New York,
American Gas Associaticn), 1565.

American Paper Institute, Egger,”Paperboard, Wood Pulz
Capacity, 1971-1974, (NMew York, American Paper Institutej,
1972.

American Paper Institute, Sources and Utilization of Energy
in the U.S. Pulp and Paper Industry, R.J. Slinn, arch, 1¢7:Z.

American Paper Inatltute, Industrv Fact Sheet, June 11, 1873,
New York.

American Paper Institute, Monthly Statistical Summarwy, June,
1973, New York.

American Paper Institute, The Statistics of Paper, New York,
1972 and 1973. '

Babcock and Wilcox Company, Chemical and Heat Recover: in the
Paper Industry, Steam, Its Generation and Use, Chapter 20.

Britt, Kenneth (ed.), Pulp and Paper Technoloéy, Reinhold
Publishing Curporatien, New York, 1964.

Bureau of Labor Statistics, Impact of Technological Chance ,
and Automation in the Pulp and Paper Industry, Washington,
D.C., 1962.

Delex, Inc., Impact of Ehergy Shortages in the Logging SawmilZ
and ‘Paper Products Industry, report to the Department
of Interior, Vols. I and II, May 15, 1974.

Duke, J.M., Patterns of Fuel and Energyv Consumpticn in the U.:=
Pulp and Paper Industry, New York: American Paper Instituzs,
March, 1974.

Emernus, L., "The Application of By- Product Power Rate," Tarngl

Vvol. 55, No. 5, May, 1972.

Energy Conservation in the Pulp and Papcr Industry, Swedish
Pulp and Paper riission to North America, November, 1973.

Fibre Box aAssociation, Fibre Box Handkbook, Chicago, 1970.

Fibre Box Association, Fibre Box Industrv Statistics, 1970,
Chicago, 1971




17.

18.

19.

20.

21.
22.

23.

2.
25.
26.
27.

28.

29.

30.

31.

45

Fryling, G.R., Boiler and Recovery Units for Pulp and Parar
Industry, Combustion Engineering, Reference BEcok, Chapter
27. ’

Gordian Associates, "An Energy Analysis of the Production
of Selected Products in Six Basic Material Industries,"
prepared for the Federal Environmental Protecticr Agency,
Office of Solid Waste Management Programs, Ccntract 68-Cl-

1105, April, 1974.

Hendrickson, E.R., Control Agf\___l_—ktmospher;c Emissions in the
Wood Pulping Industry, vol. 1, Springfield, Virginia,
National Technical Information Service PB 190 351,
March 15, 1970. :

Hough, G. W. and Guoss, L. J., "Air Emission Control in a Moden
Pulp and Paper Mill," Am. Pan. Ind. 51, 36-44 (1969) February.

Kalmes, 0.J., A Review of the Lodding Paper Making Project,
M/K Systems, January, 1973. 4

MacDonald, R.G., (Ed), Pulp and Paper Manufacture, Vol. 1l:

The Pulping of Wood, 2nd ed., New York: McGraw-Hiil, 198%. .

rs and Pollution Problems and Presci’y

ler, R. L., "Kraft Pul
Miller ’ e 6 (1972) December 11.

tions," Chem. Eng. 79, 52-5

'Mourer, L.D., and Peterson, A.W., Power and Consumption Valus
for Pulp and Paper Mills, Tappi, Vol. 49, No. 3, iarch, i

NN

Organization for European Economic Cooperation, The Pulp anc
Paper Industry in the USA, Paris, 1951.

Perry, J.H., Chemical Engineers Handbook, 4th ed., New York:
McGraw-Hill, 1963, p. 10-11.

Pulp Division, Woodpulp Statistics, New York: American Paper

Institute, November, 1971.
Stanford Research Institute, Patterns of Energy Consummntion ig‘j”'{‘; ,
United States, for Office of Science and 1ecanology, rxecutive ol
of the President. Washington, D.C.: U.S. Government Printind

Office, January 1972,

Stanford Research Institute, The Pulp and Paper Industiry,
Patterns of Energy Consumption in the United States, 197:.

Stephenson, J.N., "Pulp and Paper Manufacture, Preparation
and Treatment of Wood Pulp," Vol. 1, McGraw-Hill, XYew Yori,
1950. '

Stockman, L.D., and Wahren, D., "Conversion to Paper and/or
Board,® Future Technical Needs and Trends in the Zaver
Industry, edited by A.il. Nissan, Atlanta: Technical
Association of Pulp and Paper Industry.




32.

33.

34.

35.

"Fuels ard =
t of Commerce, Bureau of the Census, o
?rxsc g:izrngnsmed " 1972 Census of Manufactures, Special (:1’:"
No. MC72 %YR) 6. - Washington, D.C.: U.S. Government Printing

July 1973. . .

U.S. Department of Commerce, Pulp, Paper and Board, Vol. X¥IY.
No. 1, April, 1973. :

. i Uty Zcos:
d Amberg, H. R., "A Positive Air Qua
g:c}tg};i:r’x gt aENea: Kraft ngll " 3. Air Poliut. Control Assoc. -0
9-18 (1970) January.

Webzell,” A. B., "Energy Utilization in the Paper Industry,"

Combustion 44, 36-42 (1973) Febrgaxjy.




A-VI.

o~

10.

11.

12.

LUMBER AND WOOD PRODUCTS

American Wood Preservers' Associa ings, Vi ' '
286, 287, 1972. iation, Proceedings, vol. 68, pg. 275,

American Wood Preservers' Association, Report on Information
and Technical Development Committees, Proceedings, American
Wood Preservers Association, Washington, D. C., 52, pp 187-194,
1956.

American Wood Preservers' Association, Report on Information
and Technical Deve]opment Committees, Proceedings, American

Wood Preservers' Association, Washington, D. C., 53, pp 215-
220, 1957.

American Wood Preservers' Association, Report on Information

_and Technical Development Ccmmittees, Proceedings, Washington,

D. C., 54, pp 188-190, 1958.

American Wood Preservers' Association, Report of Wastewater
Disposal Committee, Proceedwngs, American Ycod Preservers'
Association, Washington, D. C., 56, pp ¢U1-204, 1560.

American Petroleum Institute, Manual on Disposal of Refinery
?gg;es. Vol. I. Wastewater Containing Qil (6th Edition), 92 pp,

American Petroleum Institute, Manual on Disposal of Refinery

Wastes, Vol. I. Waste Water Containing 0il (6th Ed1t1on),

92 pp, 1959.

. American Public Health Association, Standard Methods for the

Examination of Water and Wastewater, 12th Ed., New York, 1965.

"An Investigation Of Certain Water Quality And Biological Conditions
In Boise Creek - Enumclaw, Washington", Washington Pollution Control .
Commission, Research Bulletin 63 (March 1973).

“Anderson, J. S. and Iobst, E. H., Jr., "Case History of Waste

water Treatment at a General Electric Appliance Plant," Jour.
Water Pollution Contro] Federation, 10, pp 1786-1795, 1968.

Anonymous, The Cost of Clean Waste: Vol. III, Industrial
Waste Profiles, No. 5 - Petroieum Refining, U. S. Department
of the Interior, Washington, D. C. 1967.

Asano, T., Department of Civil Engineering and Engineering
Mechanics, Montana State University; Towlerton, A.L., Sanitary
Engineering, Cornell, Howland, Hayes and Merryfield - Clair a.
Hill and Associates, Portland, Oregon: "Leaching of Pollutare~g
f;om Wood Chips in the Slmulatea Hydraullc Pipelines" (June 2z,
1973). -




48

13. Asano, T., Towlerton, Laboratory study from "Leaching of Pollutar::
From Wood Chips in the Simulated Hydraulic Pipelines" (June 1973).

14. Asplund, A., The Oricin_and Develoomert of the Defibrator Proce
FAO/ECE/Board Cons., Paper 5.2.

s,

15. Asplund; A., Trends and Developments In the Manufacture Of Fiberkoarss,
presented at the Seventh World Forestry Congress (October 1972).

16. Austin, R. H., Meehan, W. G., and Stockham, J. D., "Biological
Oxidation of Qil-Containing Wastewaters," Ind. Eng. Chem.,
46, pp 316-318, 1954.

17. Back, Ernst, L. and Larsson, Stig A., "Increased Pulp Yield as Means
Means of Reducing the BOD of Hardboard Mill Effluent,” Swedish
Paper Journal, October 15, 1972.

18. Badger, E.H.M. and Jackman,. M. I., "Loading Efficiencies in the

Biological Oxidation of Spent Gas Liguor,™

af f Journal and Proceedincs,
Inst. Sewage Purificaticn, 2:139, 1561,

19. Bailey, G.S., "Weyerhaueser Treatment of Pulp and Paper Wastes

at. the Plymouth, North Carolina Complex, " 24th Purdue Industrial
Wastes Conference (May 1971).

20. Baker, N.,

"Disposal of Timber Laminating Glue Wastes"
24, 1966). g%

(February

21.Barret, W.J., Morneau, G.A., Roden, J.T., IYI, Waterbtorne ¥
of the Paint and Inorganic Piaments Industries, Southern Fe
Institute, Birmingham, Alabama (July 1973).

22.Barth, E. F., Salotto, B.V., English, J. H., and Ettinger, M. B
"Effects of a Mixture of Heavy ietals on Sewage Treztment Pro-
cesses,” Proceedinas, 13th Industrial Waste Ccnfarence, Purdue
University, pp 616-635, 1$64.

s+ec
.
he

ot

n i

=a

O

L ]

T

23.Basic Harcéboard - Prozcsed Volun+tarv Product Standa
American hardcoard Association, Ravision of CS 251-
February 13, 1973,

(3 foh

[T 1))

r
6

Wof
1y -
(%]

$hl—a
Lyl
O [ip

>~

24, Batey, T.E., Prefinishing and Surfacing of Softwood Plvwood,
FAO/PPP Cons./Paper 3.8. :

25. Beebe, R.L., and Stevens, J.I., "Activated Carbon System

for Waste wWater Renovation", Water and Wastes Engineering
(January 1967),

2. Benedict, A.H., "An Investigation of the Effects of Bark
Leaching and Benthal Cecomposition on Receiving Water Qualityw,
National Council of the Paver Industry for Air and Stream
Improvement, Inc., Technical Bulletin No. 247

(August 1971).,

27. perrong, H.B., "New Wax Sizing Agents For Particleboard", Forest
Industries (September 1973). .




- 28.

29.

30.

31.

32.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Besselieure, E. B., The Treatment of Industrial Wastes, McGraw-
Hi]], New York, 1569. ‘

Biczysko, J. and Suschka, J., "Investigations on Phenolic

Wastes Treatment in an Oxidation Ditch," in Advances in Water
Pollution Research, Munich Conference, Yol. 2, pp 285-289, Pergamon
Press, New York, N.Y. 1867.

Binder, K.A., "Resin Application and Quality in Particle
board Manufacture," Proceedinas of First Farticlekoard

Sympasium, Washington State University (March 1967).

Bishop, D.F., et al., nStudies on Activated Carbon Treatment",

Journal Water Pollution control Federation, 39, 2 (1967).

Blanton, B.I., Jr., The characterization and Phvsical Cheo
Treatabilitv of 12ag Poni w2zsIs, & ti sis Ior the lMaszer C
Science Degree in Civil Engineering, Oregon State
University (Auguct 1969).

49

Blase, F.G., Characteristics Of Pulp and Paper Mill Sludges, Thesis,

school of Forestry, University of Washington (1970).

Bliss, H., "Developing a Waste Disposal Process," Chem. Eng.
Progr., 44, pp 887-834, 1948.

Bodien, Danforth G., Plvwood Plant Glue Wastes Disvosal, Federal
Water Pollution Control Administration, Northwest Region, Pacific
Northwest Water Laboratory, U. S. Department of the Interior,
1969. '

Bollen, W.B., "Properties of Tree Barks in Relation to Their
Agricultural Utilization".

Bodien, D.G., Plywood Plant Glue wastes Disposal, F.W.P.C.A.
‘(March 1969) .

Boydston, James R., "plywood and Sawmill Liquid Waste Disposal,” Forest
Products Journal, Vol. 21, No. 9, September 1971.

3

ecii

—————

0

’

1

Brumbaugh, J.I., wOverlaying of particlekoard", Ero
washinaton State University Svmoosium on Par+ticlak:
(1967) .

Vo
n‘
LI 1]

)]

=

Hy

-

Bryant, B.S., Film Finishes for Plvwood, FAO/PPP Cons./Pacsr 3.8-
ardboard Association Meeting (May 23, 1967).

Buckley, D.B., and McKeown, J.J., An Analysis of the Performance
of Activated Sludge and Rerated Stabilization Bagin Svstems

in controlling the Relcsase of Suspended Solids in Treated

Mill Effluents tO Receiving Waters, National Council of the
Paper Industry for Air and Stream Improvement, Inc. (1973).

Burttschell, R. H., "Chlorine Derivatives of Phenol Causing Taste
and Odor," Jour. American Water Works Assoc., 51:205-214, 1959.




43.

44, -

46.
47.
48.
49.
50.

S1.

52.

53.

54.

55.

56.

50

Burns, 0.B., Jr., and Mancini, H.L., A Sludge Disposal Svstem For
Mixed Primary and Secondary Sludges At the Covington Virginia Bleached
Kraft Mill (April 1966).

1967 Census of Manufacturers, Bureau of the Census, U. s.
Department of Commerce (July 1967).

Chamberlin, N. S., and Day, R. V., "Technology of Chrome Re-
duction with Sulfur Dioxide," Proceedinas, 11th Industrial Waste
Conference, Purdue University, pp 129-126, 1356.

Cherkinski; S. N. and Genzburg, F. I., "pyrification of Arsen-
jous Wastewaters," Water Pollution Abstracts, 14, pp 315-316,

1941.

Coe, R. H., "Bench-Scale Method for Treating Waste by Activated
Sludge," Petroleum Processing, 7, pp 1128-1132, 1952.

conor, R., National Paint and Coating Association, Personal
communication (November 19, 1973) .

Cooke, R., and Grahah, P. W., "The Biological Purification
of the Effluent from a Lurgi Plant Gasifying Bitumirous Coal,"
Int. Jour. Air Water Pollution, 9(3), pg. 97, 1965.

ncombined Treatment of Municipal Kraft Linerboarad and Fiberboard
Manufacturing Wastes", U.S.E.P.A., Industrial Pollution Control
Program no. 11060DPD (February 1971).

Corbitt. R. A., "The Wood Preserving Industry's Water Pollution
Control Responsibility in Georgia and Nefghboring States," Pro-
Wood Preservina Irdustrv, (W. S. Thompson, Editor) Mississippi
Forest Products Laboratory, Mississippi State University, State
College, Mississippi, pp 19-35, 1971.

Costa,R. L., "Regeneration of Chromic Acid Solutions by. Ion
Exchange," Ind. Eng. Chem., 42, pp 308-311, 1950.

Crane, L. E., "An QOperational Polluticn Control Systezm for
Abatement and Control in the kocd Freserving Industry, (W. S.
Thompson, Editor) iMississippi Forest Products Laboratory,
Mississippi State University, State College, Mississippi, pp 261-
270, 1971, :

Culp, R. L. and Stoltenburg, H. A., "Fluoride Reduction at La
Crosse, Kansas," Jour. AWWA, 50, pp 423-437, 1958.

Current Industrial Reports: Particleboard 1959-1972, U.S.

Department of Commerce.

Davies, J. J., "Economic Considerations of Oxidation Towers,"
Proceedings, Conference on Pollution Abatement and Control
in the Wood Preserving industry, (W. S. Thompson, Editor)
M1§sissipp1 Forest Products Laboratcry, Mississippi State
University, State College, Mississippi, pp 195-205, 1971.




58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Davies, R. W., Biehl, J. A., and Smith, R. M., "Pollution Control
and Waste Treatment at an Inland Refinery," Proceedings, 21st
Industrial Waste Conference, Purdue University, pp 126-138, 1967.

pegroot, R.C., and Scheld, H.W., "Biodegradability of Saprwood From
Southern Pine Logs Stored Under A Continuous Water Spray", Eorest
Products Journal, 21, 1, (October 1971).

Dickerson, B. W. and Laffey, W. T., "Pilot Plant Studies of
Phenolic Wastes from Petrochemical Ooeraticns," Procescincs,
13th Industrial Waste Conference, Purdue University, pp 780-799,

1958.

1973 Directory of the For

(D

st Products Industries, S4th Edition.

" Dust, J. V., "Sludge Production and Dewatering," Proceedings

4_ Wood Preserving Industry, Part 4, BiQlogical Methods of Treat-

Dodge, B. F., and Reams, D. C., Jr., "Disposing of Plating
Room Waste," Research Report Mo. 9, American Electroplaters
Society, New York, New York, 1949.

Conference on Pollution Abatement and Control in the Wood rre-
serving Industry (W. S. inompson, tditor), Mississippi Forest
Products Laboratory, Mississippi State University, State College
Mississippi, pp 85-95, 1971.

Dust, J. V., and Thompson, W. S., "Pollution Control in the

ing Wastewater." Forest Products Journal, in press, 1973.

Eagle, S.V., Handbook of Achesive Bonding, McGraw-Hill,
New York, N.Y. (1973) .

Eckenfelder, W.W., Industrial Water Pollution Control, McGraw-
Hill, N.Y. (1966).

nEffect of Bark Content On BOD and Solids Content of Pulping
Effluent", Project #2433, Institute of Paper Chemistry, Aappleton,
Wisconsin (January 17, 1964).

Effect of Inlet Conditions on Qil-Water Separators at SOHIO's
Conference, pp. 618-625, 1965.

"Effect of Steam Pressure on BOD and Solids Content of Pulping
ngluenp", Project #2433, Institute of Paper Chemistry, Appleton,
Wisconsin (November S5, 1963). '

Effgn@erger, Herman K., Gradle, Don D. and Tomany, James P.,
Division Conference of TAPPI, Houston, Texas, May, 1972.

“Efflpent Limit§tions Guidelines%", Acoustical and Insulatinc
Materials Association, Park Ridge, Ill. (November 15, 1973).

Eisenhaeur, H. R., "Oxidation of Phenolic Wastes," Jour. Water

Pollution Control Federation, 36(9):1116-1128, 1964.




Ellwood, E.L. and Ecklund, B.A " i
. L. . B.A., "Bacterial Attack Of Pi I
Pond Stoarge", Forest Products Journal, 1X, (9) (Seotembege1g§gf -

Emand, R., "Mill Uses Electricitv Heated Water T
E 3 To Thaw Froze
In Its Pond", Forest Industries, 3838 (June 1972). n togs

Ettinger, M. B., and Ruchoft, C. C., "Effect of Stepwise
gglor%qatéon on gaste-and-Color-Producing Intensity of Some
enolic Compounds," Jour. American MWatar Ui ), jati
i r _orks Assocjation,

"Fiberboard and Particle Board," Fo i
3 od and anizazi
of the United Nations, Rome, 19%8. Agr;cultural organizasion

Fiberboard Industry and Trade, Defibrator AB Stockholm
Sweden (November 1971). ’

Fisher, C. W., "Koppers' Experience Regarding [rrigation of
Industrial Effluent Waters and Especially Wood Treating Plant
Control in the Wood Preserving Industry (W. S. Thompson, Editor),
Mississippi rorest Products Laboratory, Mississippi State
University, State College, Mississippi, pp 232-248, 1971.

Fisher, C. W., "Soil Percolation and/or Irrigation of Industrial Effluent
Waters--Especially Wood Treating Plant Effluents," Forest Products
Journal, Vol. 21, No. 9, September 1971.

Follett, R., and Gehm, H.W., "Manual of Practice for Sludge
Handling in the Pulp and Paper Industry", Mation2l Council
of the Papcr Ipdustrv for Air and Stream Improvemsnt, Inc.,

Technical Bulletin No. 190 (1966).

Forest Products Industry Directory, Miller Freeman publications,
san Francisco, 1972.

“Formaldehyde Detection and Con-

Freeman, H. G. and Grendon, ¥W. C.,
21, No.

trol in the Wood Industry," Forest Products Journal, Vol.
9, September, 1971.

Gaskin, P. C., "A Wastewater Treating Plant for the Wood
Preserving Industry," Proceedirgs, Conference on Pollution.
Abatement and Controi in the Wocd Presarving Incusiry, (#. S.
Thompson, tditor) 7ississippi rorast Procucts Lazoratory,
Mississippi State University, State College, Mississippi, FP

271-281, 1571.

Gaudy, A. F., Jr., "The Role of Oxidaticn Ponds in A Wood

Treating Plant Yaste Abatement Program," Proceedings, Confererce
On Pollution Abatemant ana Control in the wWood rraserving InGusiry
Tﬁ. 5. Thompson, Editor) 1ississippi rorest Proaucts Laboratory,
Mississippi State University, State College, Mississinpi, pp 150-
164, 1971. '




84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

87.

98.

Gaudy, A. F., Jr., Scudder, R., Neeley, M. M., and Perot, J. J.,

"Studies on the Treatment of Wood Preserving Wastes," Paper
presented at 55th National Meeting, Amer. Inst. Chem. Eng.,

‘Houston, Texas, 1965.

Gehm, Harry W. and Lardieri, Nicholas J.,

"Waste Treatment in
the Pulp, Paper, and Paperboard Industries," Sewage and
Industrial Wastes, Vol. 28, No. 3, March, 1956.

53

Gehm, Harry, Industrial Waste Studv _of the Paper and Allied Prcducts

Industries, Environmental Protection Agency, July, 1971.

Gehm, Harry, State-of-the-Art Review of Pulp and Paper Yaste Treatment

Office of Research and Monitoring, U. S. Environmental
Protection Agency, Washington, D. C., April, 1973:

Gellman, E., “"Aerated Stabilization Basin Treatment of Mill

Effluents", NMational Council of the Paver Industrv for Air

and Stream Improvement, Inc., Technical Bulletin No. 185 (1965).

Gettle, Karl, A Guide for the Study of the Manufacturing of

Hardboard, Amesrican Hardbocard Association and Amsrican Indus-

trial Arts Association.

Gilbert, L., Morrison, .W. S., and Kahler, F. H., "Use of Ion
Exchange Resins in Purification of Chremic Acid Solutions,"
Proceedings, Amer. Electroplating Soc., 39, pp 31-54, 1952.

Gilman, E.S., Handbook of Applied Hvdrologqy, Chapters 9, 10,

and 11, McGraw-Hill (1964).

Giordano, E.E., "Dozer Boat Tugs, A Hillside Railway, and Log Stackars
Solved The BCFP Dilemma: How TO Get Lake Williston Logs To The Mackenzie

Mines", British Columbia Lumkerman (March 1972).

Glabisz, 0., "Chlorine Dioxide Action on Phenol Wastes," Chem.

Abs.; 65:10310, 1966.

Glossary - Water and Waste Water Control Enaineering, Prepared by

Editorial Board representi

ng American Pudiic Health Association,

American Society of Civil Engineers, Amarican water Works
Association, Water Pollution Control Federation, 1969.

Gloyna, E. F., and Malina, J. F., Jr., "Petrochemical Yaste
Effects on Water, Part 2. Physiological Characteristics,”
Ind. Water and Wastes, (November-December) pp 157-161, 1962.

Gloyna, E. F. -and Malina, J. F., Jr., "Petrochemical Wastes
Effects on Water, Part 3. Pollution Control," Ind. Water and
Wastes (January - February, po 29-35, 1962.

Gluk, D.G., "Selection and Field Testing of Coatings fors
Exterior Hard@board Products", Forest Products Journal, 21,

9 (November 1971).

Gould, M. and Taylor, J., “Temporary woter Clarification System,”

Chemical Engineering Froaress, Vol.

|~
~

, lo. 12, Decemzer, 1968.



100.

101,

102.

103.

104.

105.

106.

107.
108.

109.

110.

111.

112.

113.

114.

“ Master of Science Degree, Department of Civil Engineering,

.. Wood in Log Storage Waters, presented at 24th, Purdue

54

. Grah, E., "Log Losses Average 24 Million Cu.Ft."-"_ .. put The Rest

£Piles Up As Debris", British Columtia Lumberman (March 1972).

Grah, §°' ?Log Losses Average 24 Million Cu.Ft."-"Salvors Recover
Some Six Million...", British Columkbia Lumberman (March 1972).

Grahay; J.L., Pollutants Leached From Selected Species of
Wood in Log Storage Waters. An abstract of thne thesis for

Oregon State University, Corvallis, Oregon.

Graham, J.L., Graduate Student; Schaumburg, F.D., Assistant
Professor, Department of Civil Engineering, Oregon State
University, Pollutants Leached from Selected Species of

Industrial Waste Conference, Lafayette, Indiana (May 6, 1969).

Gran, G., "Waste Mater From Fiberboard Mills", Internation Union Of
Pure And Applied Chemistry, 29 (1972).

Gran, Gunnar, Wastewater from Fiberboard Mills, Stockholm, Sweden.

Grefrath, B.C., National Forest Products Association, Personzl
Communications (November 1973).

Groth, Bgrti], Wastewater from Fiberboard Mills, Annual Finnish Paper>
Engineers' Association Meeting, Helsinki, April 12, 1962.

Hajny, B.J., Research Chemist, OQutside Storage and Pulpwood
Chips (October 1973). C

Halff, A. H., "Slow Sand Filtration of Wood Treating Plant
55, pp 184-188, 1959.

Halladay, W. B. and Crosby, R. H., "Current Techniques of Treat-
ing Recovered 0ils and Emulsions," Proceedings, American Petro-
leum Institute, 44(III), pp 68-73, 1964. -

Hansen, George, (Task Force Chairman) Loa Storage and Rafting in
Public Waters, Pacific Northwest Pollution Control Counciti,
August, 1971. :

Hansen, N.H., and Zabban, W., "Design and Operation Problems
of a Continuous Automatic Plating Waste Treatment Plant at the
Data Processing Division, IBM, Rochester, Minnesota,"

249, 1959.

Harlow, H. W., Shannon, E. S., and Sercu, C. L., "A Petro-Chemical
Waste Treatment System," Proceedings, 16th Industrial Waste Cen-
ference, Purdue University, pp 150-166, 196l.

"Hardwood Fractions Molded In Four-Press-Line System", Forest Incdustries
(June 1963).

Haskell, Henry H., "Handling Phenolic Resin Adhesive Wash Water
in Southern Pine Plywood Plants," Forest Products Journal, Vol.
21, No. 9, September, 1971.




113.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

55

Hedborg, L., "Water Supply and the Treatment O0f Waste Zffluent
From Wallboard Manufacturing Ogperations, FAO/ZCE/20ARD CONS/ PAPIR 4.F.

Heebink, B.G., "Wax .in Particleboards", Proceedings of
First Particleboard Symposium, Washington State University
(Maxch 1967).

Hoffbuhr, J. W., The Character and Biological Treatabilitv

of Log Pond Waters, a thesis for the Master of Science Degree
in Civil Engineering, subtmitted to Oregon State University
(June 1970).

Hoffbuhr, Jack, Blanten, Guy, and Schaumburg,'Frank. "The Character
and Treatability of Log Pond Waters," Industrial Waste, July-
August, 1971. :

Hutto, F.B., Jr., "Diatomite Filtration in a Board Mill", based on paper
presented at the 1968 Purdue Industrial Wastes Conference. :

Industrial Waste Guide On lLogging Practices, U.S. Department of the
Interior (February 1970).

Industry Advisory Committee Meeting, October 1-3, 1973, held at

the Delta Towers Hotel, New Orleans, Louisiana.

Information collected during the Phase I Timbér Products
Studies. - S ‘

Information provided by Environmental Protection Agency from

-a study of Builders Paper and Board Industry.

Information provided by Environmental Protection Agency from
a study of The Pulp and Paper Industry. ‘

Inhols, R. S. and Ridenour, G. M., "The Elimination of Phenolic
Tastes by Chloro-Oxidation," Water and_Sewage Works, 95:187, 1949.

Irukayama, K., Discussion of Paper "Relation Between Black-
Foot Disease and the Pollution of Drinking Water by Arsenic
in Taiwan," 1964. (See Shen and Chen, Reference 59).

Jones, R. H., "Toxicity in Biological Waste Treatment Prqce§ses,"
the Wood Preserving Industry, (W. S. Thomoson, Editor) Missis-
sippi Forest Products Laboratory, Mississippi State University,
State College, Mississippi, pp 217-231, 1971.

Jones, R. H., and Frank, W. R., "Wastewater Treatment Methods

in the Wood Preserving Industry," Proceedings, Conference on
Pollution Abatement and Control in the Wood Preserving Industry.
W. S. Thompson, Editor, Mississippi Forest Prccucts Laboratery,
Mississippi State University, State College, Mississippi, 1971,
pp. 206-216.

British Columbia Lumberman

Keeley, M., "The Spring River Round-Up"“,
{March 1972).

Kirsh, E. J. and Etzel, J. E., "Microbial Decomposition of
Pentachlorophenol," (Submitted for Publication, J. WPCF)
Personal Correspondence from E. J. Kirsh to Warren S. Thompson,
1972. 4 :




131.

132.

133.

134.

13s.

136.

137.

138.

139.

L4u.

141.

142,

143.

144,
145.

146.

Kleppe, Peder J., and Rogers, Charles N., Survey of Water Utilization
and Waste Control Practices in the Southern Pulp and Facer
Industry, Water Resources Research Institute, University of
North Carolina. June. 1970.

Krapp, H.J., “Development, Principles, Problems and Techrnic::s®
of Finishing Particleboard," Procesdings, wWashincton Sta+e o "
University Symposium on Particleboard, No. 2 (1968) . '

Knox, L.C. and Schmitz-LeHanne, A., "Development, Manufacture Descriked
Of Thin Dry Fiberboard Product", Forest Industries (July 1973).

Knuth, D.T., and McCoy, E., "Bacterial Deterioration Of Pine ngs In
Pond Storage", Forest Products Journal, 12 (September 1962).

Kostenbader, P. 0. and Flacksteiner, J. W. (Bethlehem Steel
Corporation), "Biological Oxidation of Coke Plant Weak Ammonia
Liquor," J. WPCF, 41(2):199, 1969,

Kugelman, I. J., and McCarty, P. L., "Cation Toxicity and .
Stgmulation in Anaerobic Waste Treatment, Jogrna], WPCF, 37(1):

97-116, 1965.

Kurth, E.F. and Hubbard, J.K., nExtractives From Pondersa Pine Bark",
Ind. and Eng. Chem, 43 (1951). .

Lambert, H., '"1971 Lumber Production®, Forest Industries
99, (May 29, 1972).

Lambert, H., "Board Industry Registered Major Gains in 19720, Forest
Industries (July 1973). . o

Leary, P.E., "Finishing Wood", Canadian paint and Finishing;
Modern Finishing Methods, 47, No. 64 (June 1973) .

Leker, James E., and Parsons, Ward C., "Recycling Water - A Simple

ig;gtidn?;" Southern Pulp and Paper Manufacturer, January,

Leker, James E., Masonite Corporation, Private Communications,
January - June, 1973.

Log Storage and Rafting in Public Waters, A pask force study
by Pacific Northwest Pollution Control Council (august 1971) .

"Log Bundles Winched From Lake", Forest Industries, 99 (November 1972).

Ludberg, J. E., and Nicks, G. D., "Phenols and Thiocyanate
Removed from Coke Plant Effluent," Ind. Wastes (November) pp 10-
13, 1969. » o

Luxford, R. F., and Trayer, George W., (Forest Products Laboratory,
University of Wisconsin) Wood Handbook, U. S. Department of
Agriculture, Washington, D.C. 1935.




147.

148.

149.

150.

151.

152.

153.

154.

155.

157.

158."

159.

160.

161.

57

MacDonald, Ronald G., Editor, and Franklin, John N., Technical

Editor, The Pulping of Wood, Second Edition, -Volume I, McG :
, : aw-4i
New York, 1969. ! ’ o MeGrawiill.

MacDonald, R.G., Editor; "Pulp and Paper Manufacture", Th:z
Pulping of Wood, 1, Second Edition (13969).

MacPeak, M.D., Bacterial Deterioration As Related To Log Storage
Practices (Januvary 25, 1963).

Magnusen, L. M., Waugh, T. €., Galle, 0. K., and Bredfeldt, J.,
“Arsenic in Detergents, Possible Danger and Pollution Hazard,"
Science, 168, pp 398-390, 1970.

Malo, Bernard A., “"Semichemical Hardwood Pulping and Effluent
Vol. 39, No. 11, November 1967.

Maloney, T.M., Proceedings-One Through Seven - Svmposium On Particlekosz :
icn

Wood Tech, Section - Engineering Research Division and Tech. Extensic:
Service, Pullman, Washington.

Manufacturing Chemists Association, "The Effect of Chlorination
on Selected Organic Chemicals," Environmental Protection Agency,
Water Pollution Control Research Series, Project 12020 EXE, 104
pages, 1972. :

Marston, R.B. and Poston, R.F., "By-Product Utilization: A Positive
Approach To Pollution Control%,-Journal of Forestrvy, 68, no. 5
(May 1970).

Market Profile - Hardboard, Forest Industries, Portland, Oregon.

Market Profile - Softwood and Hardwood Plywood, U.S.A. and Canada,
Forest Industries, Portlard, Oregon, 1969.

fMaterials Handling Concept Behind Eurocant's lLumber Transportation

- Over Coastal Range", British Columbia Lumberman (March 1973).

"Mat~-Formed Wood Particleboard“, U. S. Department

of Commerce, Commercial Standard, CS236-66.

McDonald, C.E., Hardwood Plywood Manufacturing in the U.S.2..
FAO/PPP Cons./Paper 3.22.

McDermott, G. N., Barth, E. F., Salotte, B. V., and Ettinger,

M. B., "Zinc in Relation to Activated Sludge and Anaerobic
Digestion Process," Proceedings, 17th Industrial Waste Conference,
Purdue University, pp 461-475, 1964.

MgGlassoQ, W.G., et.al., "Treatment of Pulp Mill Effluents

With Activated Carbon", National Council of the Pavner Industry
for Air and Stream Improvement, Inc., Technical Eulletin No. 199
(1967) . T

McHugh, R.A., Miller, L.S., and Clsezn, T.Z.
and Naturalistic Control Of Log Bz (2%
Pacific hortnwsest, Orscgon Stat2 Board O .
of Sanitation and Engineering, Portland, Oré&gon.

n, Tivision

o,




163.

lé4.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174,

175.

176.

177.

178.

58

McHugh, Robert A., Miller, LaVerne S1, and Olsen, Thomas E., The
in the Pacific Morthwest, Division of Sanitation and Engineer- ‘
ing, Oregon State Board of Health, Portland, 1964.

McKee, J.C., and Daniel, J.W., "Long Term Storage of Pulpwood
in Sealed Enclosures", Tappi, 49, 5 (May 1966).

Meredith, T.H., Southern Forest Products Association,
Personal Communication (Novemcer 1973).

Metcalf and Eddy, Inc., Waste Water Fngineering: Collection,
Treatment, Disposal, McGraw-Hill Book Company (1972).

Middlebrook, E. J., "Wastes from the Preservation of Wood,"
Journal, Sanitary Enaineering Divisicn, ASCE, 24, pp 41-56,
1968.

wMill Estimates Saving of 3/m‘in its Switch to Dry Decking",
Forest Industries, 97 (April 1970).

Miller, D.J., "Molding Characteristics of Some Mixtures of Douglas
Fir Bark and Phenolic Resin", Forest Product Journal, 22, no. 9

(September 1972).

Mississippi Forest Products Laboratory, Unoub]jshgd Data,
Mississippi State University, State College, Mississippi,
1970.

Mitlin, L., Particleboard Manufacture and Its Application,
Seven Oaks (Kent), Press Media, LTD (1969).

Mobile Home Manufacturers Association, Personal
communications (October 1973).

Moggio, W.A., "Experimental Chemical Treatments For Kraft
Mill wWastes", National Council of the Paper Industry for Air
and Stream Improvement, Inc., Technical Bulletin Mo. 50 (1952).

Montes, G. E., Allen, D. L.,'and Showell, E. B., "Petrochemical
Waste Treatment Problems," Sewage Ind. Wastes, 28, pp 507-512, -
1956.

Morchagser{ C., National Particleboard Association, Personal
Communication (December 18, 1973).

Mortenson, A. W., Private Communications (Inferno Steam Systems,
Portland, Oregon) April - June, 1973.

Nakashio, M., "Phenolic Waste Treatment by an Activated-Sludge
Process," Hakko Kogaku Zasshi 47:389, Chem. Abs. 71(8):236, 1969.

Nepper, A.C., "Biological Treatment Of Strong Industrial Wasﬁe Fron F

Fiberboard Factory", Proceedings of the - 22nd a - n o
(May 2-4, 1967). s nd Industrial Waste Confere




+79.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192,

193.

194.

Newman, W.M., "Principles of Mat Formation," Proceedings of
First Particleboard Symposium, Washington State University

(March 1967).

&

Niegowski, S. J., "Destruction of Phenols by Oxidation with
Ozone," Ind. Eng. Chem., 45(3):632-634, 1953.

Niegowski, S. J., "Ozone Method for Destruction of Phenols
in Petroleum Wastewater," Sewage and Ind. Wastes, 28(10):
1266-1272, 1956.

Nyquist, 0. W. and Carroll, H. R., "Design and Treatment of
Metal Processing Vastewaters," Sew. Indus. hastes, 31, pp 941-
948, 19%9. »

P§nshin, Alegis John et al, Forest Froducts: Their Sources, Produc-
tion, and Utilization, McGraw~-Hill, New York, First Edition, 1930.

e

1]

=
[~

Parmelee, D.M., Trends In The Discosal Of Bicdasarzdable Waste *
1

is
An Uccoming Problem—~A Eossible Scluzion, presented beiore the Anm

r
ican

il

parsons, N.C., "Spray Irrigation of Wastes From the Manufacture of
Hardboard", Proceedings 22nd Purdue Industrial Waste conference.

Parsons, Ward C., and Woodruff, Paul H., "Po]1ution‘Cohtrolf Water
ggggervation, Recovery, and Treatment," TAPPI, 53:3, March,

Parsons, Ward C., "Spray Irrigation of Wastes from the Manufacture
of Hardboard," Purdue Wastewater Conference, 1967.

"particles Strained From Log Pond Before Water Enters Strean
flow", Forest Industries, 96 (November 1972).

Patterson, J. W., and Minear, R. A., "Wastewater Treatment
Technology," I1linois Institute for Environmental Quality, Report
No. PB-204521, 280 pages, 1971. .

Pease, D.A., "Plywood Scrap Converted Into Useful Product", Forest
Industries (March 1972).

Peterson, C., Acoustical and Insulating Materials Association,
Personal Ccommunication (December 19, 1973).

Philipp, A.H., "Disposal of Insulation Board Mill Effluent By Land
Irrigation®, Journal Water pollution Control Federation, 43, (no. 8)

(August 1971).

"policy on Subsurface Emplacement of Fluids Ly Well Injectien"®,
A policy statement issued by the U.S.E.P.A. with

nRecommended Data Requirements for Environm2ntal Evaluacicn

of Subsurface Emplacement of Fluids be Well Injection,”
Washington, D.C. (February 1973).

Based Panels", Food and Agricultural

d Other Wood-
"Plywood an Nations, Rome (1966) .

organization of the U. S.




195.

196.
197.
198,
199.

200.

201.
- 202,

203.

204.

205.

206.

207.

208.

209.

210.

60

Powell, S. T., Water Conditioning For Industry, McGraw-Hill, New
York, 1954. :

Prathgr, B: V., and Gaudy, A. F., Jr., "Combined Chemical, Physical,
and B1o!og1ca1 Processes in Refinery Wastewater Purification,"
Proceedings, American Petroleum Institute, 44(III), pp 105-112, 1964.

Preussner, R. D., and Mancini, J., "Extended Aeration Activated
Sludge Treatment of Petrochemical Waste at the Houston Plant

of Petro-Tex Chemical Corporation," Proceedings, 21st Industrial
Waste Conference, Purdue University, pp, 591-599, 1957,

eprincipal Pollution Problems Facing The Solid Wood Products Industry",
Forest Products Journal, 21, no. 9 (September 1971).

Pulikowski, Zdislaw, "Development Tendencies In The Fiberboard Industry",
Holstechnologie, 5, no.2 (1964).

Quirk, T.P., "Aerated Stabilization Basin Treatment of White Water",

Industrial Water and Wastes Enaineering (1969).

Quirk, T. P., Olson, R. C., and Richardson, G., "Bio-Oxidation of
Concentrated Board Machine Effluents," Journal, Water Pollu-
tion Control Federaticn, Vol. 38, No. 1, i966.

Reduction of Pollution Frcm Wet Process Fiber Board ProZucticn,
Defibrator Stockholm, Sweden, "Lesdrevmash—-73%, September
5-19, 1973, Moscow, USSR.

Refining and Water Pollution Consequences, Swedish Forest Products
Research Laboratory.

Reid, G. W., and Janson, R. J., "Pilot Plant Studies on Ph i

s an 3 s Ko d., enolic
Wastes at Tjnker Air Force Base,” Proceedings, 10th Purdue. c
Industrial Waste Conference, p 28, 1955,

Reid, G. W. and Libby, R. W., "Phenolic Waste Treatment Studies,"
Proceedings, 12th Industrial Waste Conference, Purdue University,
pp 250-258, 1957. ‘ '

Reid, G. W., Wortman, R. and Walker, R., "Removal of Phenol with
Biological Slimes," Procsedings, 11th Industrial Waste Conference,
Purdue University, pp 354-3327, 1956,

Reinhal], Rolf, and Vardheim, Steinar, Experience with the DKP Press,
Appita Conference, Australia, March, 1965. ‘

"Report of the Presidents Advisdgy Panel on Timber and the
Environment" (April 1973).

Rcbinson, J. G., "Dry Process Hardboard," Forest Products Journal,
July, 1959.

Ross, W. K., and Sheppard, A. A., "Biological Oxidation of
Petroleum Phenolic Wastewater," Proceedings, 10th Industr1§1 Waste

Conference, Purdue University, pp 106-119, 1955.




Ll A

212.

213.

214.

215.

216.
217.
218.
219.

220.

221.

222.

223.

‘_<
.

61

Runckel, W.J., "C-E Bauer Pressurized Double-Dics Refining
Systems-Application and Developmeént in the Board Field",
Proceedings of Seventh Symposium on Particlekoard (March 1973).

Russell, L. V., "Heavy Metals Removal from Wood Preserving
Wastewater," Proceedings, 27th Purdue Industrial Waste Con-
ference, 1972, in press.

Russell, L. V, "Treatment of CCA-, FCAP-, and FR-type Wastewaters,"
Proceedings, Conference cn Pollution Abatement and Control in the
Wood Preserving Industry, (W. S. Thompson, Ed.) Mississippi Forest
Products Laboratory, Mississippi State University, State Collpre,
Mississippi, pp 249-260. 1971.

Sawyer, Clair N., Chemistry for Sanitarv Engineers, Second Edition,
McGraw-Hill, New York, 1967.

-schaumburg, F.D., "The Influence of Log Handling cn Water
Quality", 19£9-70 Annual PReport for Research Proiect WP
01320-01, Department of Civil Engineering, Oregon State
University (March 1970).

Schaumburg, Frank D., The Influence of Loa Handling on Water
Quality, Office of Research and Monitoring, U. S. Environmental
Protection Agency, Washington, D.C., 1973.

Schaumburg, F.E., An Analvsis of the Log Storage Situation
At Columbia Plvwood Corpgoretion, unpublished work cited by
perm1551on of author (1973).

Schwoyer W., "The Permutit DCG Unit," Proceedinas, Conference

- on Pollution Abatement and Cortrol in the “Wood Preserving In-

dustry (W. S. Thompson, Editor), Mississippi Forest Products
Laboratory, Mississippi State University, pp 96-115, 1971.

nSettling Ponds Clean Waste Water at Mill Complex", -Forest
Industries, 29 (November 1972).

n7,000 Foot Ice Bridge Spans Lake Williston In Winter Log Transportation®

British Columbia Lumberman (March 1973).

Shen, Y. S. and Chen, C. S., "Relation Between Black-Foot

Disease and the Pollution of Drinking Water by Arsenic in

Pollution Research, Tokoyo. Pergamon Press, New York, N. Y.
pp 173 190, 1964,

Shreve, Norris, Chem1ca1 Process Industr1es, McGraw-Hill, New York,
1967,

Simonsen, R. N., "0i1 Removal by Air Flotation at SOHIO Refineries
Proceedings, American Petroleum Institute 42CIII).
pp. 399-406, 1962.

ASkoggn, D. B., "Treat HPI Wastes with Bugs," Hydrocarbon Pro-
sessing, 46(7):105, 1967.




225, Smith, S.E., and Christman, T.F., "Coagulation of Pulping
Wastes for the Removal of Color" Journal, Water Pollution Control
Federation, 41, 2, Part I (1969).

226. Sohlman, L., "Measures Taken by the Wallboard Mill of Skinn-
skatteberg to Control Yater Pollution," International Congress
on Industrial Wastewater, Stockholm, Sweden.

227. Sproul, 0.J., Sharpe, C.A., "Water Quality Degradation by wWoog
Bark Pollutants", Water Resources Center Publications, No. 5§
(June 1968) .

standard Industrial Classification Manual, U. S.
228- Government Printing Office (Stock No, 4101-0066) (1972).

229, Standard Specifications for Insulating, American Society for
Testing and Materials, C208-72.

230. Statistical Policy Division of the Office of Management and
Budget, U.S. Government Printing Office, Washington, D. C.,
1972.

231. Stephenson, J. Newell, Editor; Preparation and Treatment of
Wood Pulp, Vol. 1, McGraw-Hill, New York, 1950.

232.  stiehler, A.M., The Technical Feasibilitv of Utilizing Papermill Sludgss
in Insulation Board, Water Quality and The Forest Products Industry
(May 1971).

233.  stiehler, M.M., A Comparison Qf Two Pulp and Paper Mill Sludges Used
In Rigid Insulation Board, University ot Washington (1971).

234, Stone, E.H.F., "Treatment of Non-Ferrous Metal Process
Waste of Kynoch Works, Birmingham, England," Proceedings, 25th
Inaustrial Waste Conference, Purdue University, -pp 848-855,
1967.

235. Stout, A.W., Log Storage Practices (September 1, 1957).

236. Stout, A.W., Storage Caused Defects In Idaho White Pine logs
(February 1, 1955).

Stout, A.W., The Protection Of stored Loas (September 1, 1952).

237.

238 Stout, A.W., Water Sprinkling Protects Decked Logs (August 5, 19%55,
) revised August 5, 1957).

239. 'Stout, A.W., The Storage Of Ponderosa Pine and Sugar Pine Logs

{June 3, 1955).

240. Surdyk, L.V., "The Pallman Flaker", Proceedings of First
Symposium on Particleboard, Washington Svate University
{(March 1967).




241.

242.

243.

244,

245.
246.
247.
248.

249.

250.

251.

252,

253,

254,

63

Sweat's Catalogue, F. W. Dodge Corporation.

Sweets, W. H., Hamdy, M. K., and Weiser, H. H., “M1crob1o]og1cah
Studies on the Treatment of Petroleum Refinery Phenolic Nastes,,
Sewage Ind. Wastes, 26, pp 862-868, 1954.

Timpany, P.L., et. al. "Cold Weather Operations in Aerated Lagoons
Treating Pulp and Paper Mill Wastes", 26th Purdue Industrial
Wastes Conference (May 1971).

Timpe, W. G., Lang, E., and Miller, R. L., Kraft Pulping Effluent
Treatment and Refuse - State-of-the-Art," Office of Research and
Monitoring, U. S. Env1ronmenta] Protection Agency, Washington,
D. C., 1973.

The Qutlook for Timber in the U. S. States, U.S. Department
of Agriculture, Forest Resource Report No. 20.

The Story of Insulation Board, Acoustical and Insulating
Materials Association, Chicago, Illinois.

nThe Story of pParticleboard", National Particleboard
Association, Silver Spring, Md.

Thomas E. Gates & Sons, Inc., Personal Correspondence to
Environmental Engineering, Inc., Gainesville, Florida, June,
1973.

Thompson, W. S., "Contribution of the Wood Preserving Industry
to Water Po]]ut1on," Proceedinas, Conference on Pollution
Abatement and Control in the wood Preserving Induscry, Missis-
sippi Forest Products Laboratory, Mississippi State Un1vers1t/
State College, Mississippi 1971, pp. 50-75.

Thompson W. S., Pollution Control, Chapter 11, D. D. Nicholas
ang3w. E. Loos, Ed1tors, Syracuse Un1vers1ty Press, In Press,
1973.

Thompson, W. S., "Pollution Abatement by Inplant Process Chang=s
and San1tat1on," Proceedings, Conference on Pollution Abatemant
and Control in the Wood Preserving Industry, Mississippi Forest

Products Laboratory, Mississippi State University, State College,
Mississippi, pp. 116-129, 1971.

Thompson, W. S., "Status of Pollution Control in the Wood Preserving
(in press).

Thompson, W. S. and Dust, J. V., "Pollution Control in the Wood
Preserving Industry. Part 2. Inp]ant Process Changes and Sanijta-
tion," Forest Prod. J., 22(7):42-47, 1972.

Thompson, W. S. and Dust, J. V., "Pollution Control in the Wood

Preserving Industry. Part 1. Nature and Scope of the Problem,"
Forest Products Journal, 21(9), pp 70-75, 1971.




255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.
266.

267.

268.

269.

1956.

64

Tomsu, M.L., "Wood Finishes", Canadian Paint and Finishinc:
Modern Finishing Methods, 46, 6A (June 1973).

"Too Mulch,-Tbo soon", Wood and Wood Products, 17 no. 2
(February 1972). ' ’ -

Tretter, Vincent J., Jr., "Pollution Control Activities at Georg1é-
gggific," Forest Products Journal, VYol. 21, No. 9, September,

Ullrich, A. H., and Smith, M. W., "Operation Experience with
Activated Studge Biosorption at Austin, Texas," Sewage and
Industrial Wastes, 29 pp 400-413, 1957.

Ullrich, A. H., and Smith M. W., "The Biosorpiton Process of -
Sewage and Waste Treatment," Sewage and Ind. Wastes, 23,
pp 1248-1253, 1951. ‘

van Frank, A. J. and Eck, J. C., "Water Pollution Qontro1 in
the Wood Preservation Industry," Proceedings, American Wood
Preservers' Association, Washington, D. C.,l52, pp 187-194,

varossicau, W.W., Forest Products Research §nd Tndustries
in the U. S. States, J.M. Mevlenhoff, Amsteraam (1554) .

vaughan, J. C., "problems in Water Treatment," Jour., American
water Works Association, 56(5):521, 1954.

igh ; | ; | sscC Pulp
voights, D.. "Lagooning and Spray Dlspos§l of N
Milg Liéuor;",.Purdue University Industrial Waste conference

X (1955).

Wallace, A. T., Rohlich, G. A., and Villemonte, J. R., “The
Effect of Inlet Conditions on Oil-Water Separators at SOHIO's
Toledo Refinery," Proceedings, 20th Purdue Industrial Waste
Conference, pp. 618-625, 1965.

Wamsley, R. and Jones, W. F:, "Fluoride Removal," Water and
Sewage Works, 94, pp 372-376, 1947.

‘ Wa§ts, E. W;, Industrial Experience in the Manufacture of Smooth-
2-Sides Herdboard, FAO/ZCZ/Board Cons., Paper 5.l1l.

Weston, R. F. and Merman, R. G., "The Chemical Flocculation
of a Refinery Waste," Proceedings, Anzrican Petroisum Insti-
tute,- 34(I11;, gp 227-<iz, ivi-.

Williamson, K.J., "A Study of the Quantity and Distribution
of Bark Debris Resulting frcm Log Fafting®, M.A. Thesis (1969).

Wilson, T.E., and Wang, M. H., "Removal of Liquid by Foam
Separation Processes', 25th Purdue Industrial Wastes Conference

(May 1970).




270.

271.

272.

274.

275.

65

Wood and Wood Products, Reference Data, Buying Guide (Octoter
1967). .

“Wood Products Sub-Council, "Principal Pollution Problems Fasing

the Solid Wood Products Industry," Forest Products Journal,
Vol. 21, No. 9; September, 1971,

Woodward, E. R., "Chlorine Dioxide for Water Purification,"
Jour. Pennsylvania Water Works Operators' Assoc., 28:33, 1956.

Wright, M.G., and Phelps, P.B., "Particleboard, Insulation
Board, and Hardboard: 1Industry Trends 1956-66", U.S. '
Departiment of Agriculture (1967). : :

Young, "Anionic and Cationic. Exchange for Recovefy and Puri-

“ fication of Chrome from Plating Process Wastewaters," Pro-

ceedings, 18th Industrial Waste Conference, Purdue University,
Pp 454-464, 1964,

- Zabban, W. and Jewett, H. W., "The Treatment of Fluoride Waste"

Proceedings, 22nd Purdue Industrial Waste Conference, p. 706-
716, 1967.




19.

11.

12,

13.

14,

15.

16.

17.

18.

. Industries." +inag : . b
S es Marketing Services Division, Research Snrv4:~»

A-VII.  CHEMICAL INDUSTRIES - GENERAL 66

LLb- f i
Study o;= Pollution Control Practices in Manufacturing

Department, Dun and Bradstreet, Inc., June 1971

Abadie V.H., "Turboexpanders Recover Enercv," Iy3drncazbon
Processing, July, 1973, pp. 93-96.

Babcock and Wilcox, Steam: Its s.oneration and Use, 1972.

Ro~ue, R.H., Industrial and Engineering Chemistry, Araliytical
Edition, 1929. .

Brown, C.L., and Figenscher, Don, "Preheat Process Comibustieon
Air," Hydrocarbon Proceéssing, July, 1973, p. 115-116.

Brownstein, The U.S. Petrochemical Industry.

Burroughs, James R., "The Technical Aspects of the Conservation
of Energy for Industrial Processes," Federal Power Com-
mission, National Power Survey, Technical Advisory Com-
mittee on Conservation of Energy -Position Paper TLZ, 17,

Midland, Michigan: Dow Chemical Company, May 1, 1973.

Chemical Engineering, "Cost Estimating in the Chemical Process
Industries.”

Chemical Engineering, "107 Process Flowsheets."

Chemical Engineeriny, "shortages," March 4, 1976, pp. 100-104%.

Chemical Engineering, "The Energy Crisis," April 30, 1973.

Chemical Marketing Reportor, (previously Oil, Paint and Drug
Reportor), Kaveler, Arthru R. (ed.), Schnell Publications,

New York.

"Conservation Reversing Trend," Chemical Weakx, February 6, 197=.

Compression Gas Association, Handbook of Chemistry and Physics.

Dodge, Wesley J.. "Ooptimum Insulation Thickness - By Cocmputer,’
pp. 477-480.

The Dow Chemical Company, The Word Is Save, Number 160=526-74,
1974.

Eckenfelder, W.W., "Industri or 3
McGraw—Hill: Inc.: 1565 rial Water Pollution Control", New York:

Faith, W.L:L'Keyes, D.B., and Clark, R.L., Industrial Chemicals.
3rd Edition, 1966, John Wiley and Sons, New York.




19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

34,

67

Faith, W.L., Keyes, Donald B., and Clark, Ronald I., IndustrizZ
Chemistry, New York, John Wiley and Sons, Inc., 1965.

Fleming, J.B., Lambrix, J.R., and Smith, M.R., "Energy Con-
servation in New Plant Design," Chemical Engineering,
January 31, 1974.

Goldstein and Waddams, The Petroluem Chemicals Industrv.

Hahn, The Petrochemical Industry.:

Harkins, Malcome, Jr., and Wallace, Charles E. Manufacturing
Chemists Association, Inc., "The Chemical Industry,"
in The Development of American Industries, Glover, J.G.,
and Lagai, R.L., eds., New York: Simmons-Boardman
Publishing Corporation, 1959.

Hawley, G.G., "The Condensed Chemical Dictionary®, New Yoris
Reinhold Co., 1971.

Hydrccarbon Processing, November, 1973.

Hydrocarbon Processing (serial).

Industrial and Engineering Chemistry, Modern Chemical Process=z=.

Institut Francais du Petrole, Recent Technological and Econori=s
Developments in the Petrochemical Industry.

International Research and Technology, "Industrial Energy
study of the Industrial Chemicals Industries," report
prepared for the Department of Commerce, Industrial Enercy
Analysis Group and the Federal Energy Office, May 7, 197¢.

Kent, James A., ed,, Riegel's Industrial Chemistry, New York,
Reinhold Publishing Corporation, 1962.

Kirk, R.E., and Othmer, D.F., Encyclopedia of Chemical TechnolZzv
John Wiley and Sons, New York.

14

Kirk, R.E.-Othmer, Encyclopedia of Chemical Technology, 1967
2nd Edition.

Kobe and McKetta, Advances in Petroleum Chemistry and Refining.

Lattin, Clark P., "The Last Roadblocks to New Energy Conversic:m
Projects," presented at the 0il Daily Forum, May 2, 1973.

Leffler, William L, The Technology and Eccnomic Behavior of trs
U.S. Propane Industry, the Petroleum Publishing Company,
Tulsa, Oklahoma, 1973.



36.

37.

38.

39.

40.

41.

42,

43,

44,

45.

46.

47.

48.

49.
50.
51.
52.
53.

54.

55.

Limaye, D.R., et al, "AuTechno—Econcmic Model of Fuel Require-
ments in the Chemicdl Industry,” presented at the 5.I.C.E.
Conference, Tulsa, 1976.

Lund, H.F., ed., "Industrial Pollution Control Handbook", New Yorx:
McGraw-Hill, Inc., 1971. ’

b

Martin, A.=. and Rostenback, R.E., "Industrial Waste Treatment

Disposal.® Industrial. and_ FEngineesring_Chemistry, Vol. 45, HNo. ?;T
December 1953, 2680-2685. .

Maxwell, Data. Book on Hydrbcarbons.

Mercier, Petrochemical Industry.

"Methods for Chemical»Analyéis of Water and Wastes." Environmental

Protection Agency, - National - Envirdnmental Research  Center,
Analytical Quality Control Laberatory, Cincinnati, Onio, 1971.

Miller, R.L., Sources and Production Economics of Cher:ical
Products, 1974, McGraw-Hill. ‘

Montgomery, D.R., "Integrated System for Plant Wastes Combats Strean
Pollution.™ Chemical Enaineering, Vol. 63, No. 4, February 1367,
108-110. e
Moore, Frank, G., "Save Energy in Plant Operations,” Hviro-

carbon Processing, July, 1973, p. 67-71.
National Academy of Engiﬁeering, Combustion Ecuipment and

Related Facilitjes for Non-Industrial Heating Boiiers,

1966. . =
Nemerow, N.L., "Theories and  Practices of Industrial ‘wasts

Treatment", New York: Addison-Wesley Publishing Co., 1663.°

"How Exxon Clean Cut Energy Use," The 0il Daily, July 17, 1974.

Perry, Chilton, and Kirkpatrick, Perry's Chemicals' Encineers
Handbook, 4th Edition, 1963.

The Petrochemical Group, Energy Conservation, August, 1973.

Popper, Herbert, Modern Cost Engineering Techniques, 1970.

Robertson, J.C., "Energy Conservation in Existing Plants,”
Chemical Engineering, January 21, 1974. '

Sherwood, Petrochemical Profits for Tomorrow.

Shreve, Morris R., Chemical Process Industries, 3rd Ed.,
New York, McGraw-Hill, 1967.

Shreve, P.N., Chemical Processing Industry, 3rd Edition,
McGraw-Hill, New York, 1967.

Sittig, Marshall, Organic Chemical Processes, Chemical Process
Encyclopedia.




56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

69

Standen, A. ed., "Kirk-Othmer, Encyclopedia of Chemical Technology:
., A, . r o1 y
Voi. 17", Kew York: John .Wiley and Sons, 1968.

Stanford Research Institute, Chemical Conversions and Yields.

+ "Chemicals Economics Handbook. "

» 1971 Directory of Chemical Producers, Menlo
Park, California.

Stanford Research Institute, 1974 Directorvy of Chemiczl
Producers, Menlo Park, California.

Stobaugh, Robert E., Jr., Petrcchemical Manufacturinc znd
Marketing Guide, Houston, Texas, Gult Publishing Company, oz

P m—n = e

Taras, ‘M.J., ed., Standard Methods for the Examination qf Water ani
Wastewater; American Public Health Association, Washington, D.C.,
1971.

Versar, Inc., Industrial Energy Study of the Drug ManuZacturins
Industry, report to Federal Energy Administration,
Department of Commerce, September 30, 1974.

w§ter; I}tmospheric Analvsis, Part 23, "sStandard Method of Test of
Biochemical Cxygen Demand of Industrial Water angd Industrial
Wastgwater.“ 1870 Annual Book of ASTM_Standards, 'American Societ:-‘o-‘
Testing and Materials, Philadelphia, Pennsylvania, 1970. T

Wilson, W.B. and Hefner, W.J., "Economic Selection of Plant
Cycles and Fuels for Gas Turbines," Combustion, Acril, 197-.

(e

. vig. M., Plastic Films From Petroleum Raw Materials. Park Ridge,
:‘?8: ‘Noyes Development Corp., 1967.

. ' 1967 Census of
tment of Commerce, Bureau of the Census,
Y(. S;;ufg‘cag?:es. Vol. II, Industry Statistics. Part 2, Major Groups
LS ¢

Washington, D.C.: U.S. Government Printing Otfice, January

~97 . "
Fuels and
t of Commerce, Bureau of the Census, .
gifétgngfx:?ge; Consumed, "' 1972 Census of Manufactures, Special

Report No. MC72 (SR)-6. Washington, D.C.: U.S. Government Print-
{ng Office, July 1973,




67.

68.

69.

70.

74.

75.

76.
77.

78.

79.

80.

81.

82.

83.

Amencan Gas Association, A Study of Process Energy Requirements

in the Chemical Industry, Catalog No. C20006. Arlington, Va., n. d.

Bureau of Mines, 1971 MmErals Yearbook. I. Metals, Minerals,
and Fuels. Washington, D.C.: U.S. Government Printing Office,

1973. - . a
nCarbon Black Plant Sends Air Pollution Packing,' Chem., Week 112,
55, 56 (1972) November.

Division of Air Pollution, Public Health Service, U.S., Department of
Health, Education, and Welfare, "Atmospheric Emissions Ftom
Petroleum Refineries — A Guide for Measurement and Control, "’
Publication No. 763. Washington, D.C.: U.S. Government Prmtmg

Office, 1960. '

Drogin, . T., ''Carbon Black," J. Air Pollut. Control Assoc.'ﬁ,
216- 2.8 (1968) April. :

Faith, W. L., Keyes, D. B. and Clark, R. L., Industrial Chemicals,
3rd Ed. New York: John Wiley, 1966.

Fischbacker, C. A. and Grant, W. J., '"Industrial Gases,' Rep.
Prog. Appl. Chem. 54, 17-37 (1969). :

Crezory, D. P., /.nderson, P. J., Dufour, R, J., Elkins, R. H.,
Zscrer, W.J.D,, Foster, R. B., Long, G. M., Wurm, J. and

Yie, G. G., A =vdroren-Enercy System, Arlington, Va.: American
Gas Association, 1973, A.G.A, Catalog No. L21173,

Drotheer, M. P. and Currey, J. E., "Production of Solid Salt From
Diaphragm Cell Liquor, ' Symp. Salt, 3rd, 1969, 2, 34-38 (1970).

Haldor, F. A. et al., ''Catalytic Processes and Ammonia Plants, "
Chem. Eng., Prog. 63, 67-73 (1967) October.

Cblad, A. G., "The Kel-Chlor Process," ind. Eng. Chem. 61
23-26 {(1969) July

Reed, R. M., '"Hydrogen,' in Kirk-Othmer Encyclopedia of
Chemical Technology, Vol. 11, 2nd Ed., 338-379. New York:
John Wiley, 1966,

Snyder, J. L., Jr, and Burnett, J. A,, Jr., "Manufacturing
Processes {or Ammonia,'" Agr. Anhydrous Amm. Technok’ Uses
Proc. Sympo., St. Louis, Mo., 1965, .1-20 (1966).

Stanford Research Institute, Patterns of Energy Consumption in the
United States, for Office of Science and Technology, Executive Office
oi the President. Washington, D.C.: U.S. Government Printing
Office, January 1972.

U.S. Department of Commerce, ''Inorganic Chemicals 1971, "
Current Industrial Reports Series: M2BA(71)-14, Washington, D.C.:
Bureau of the Census, 1972,

"1971 Petrochermcal Handbook Issue, " Hydrocarbon Process. 50, 202
(1971) November.

"1973 Petrochemical Handbook Issue, " Hydrocarbon Process., 52,
164-171 (1973) November

70



71

A-VII-A. ALKALIES AND CHLORINE

1. "Chlor-Alkali Producers Shift to Diaphram Cells," Chemical

Engineering, February 18, 1974, p. 84.

2. "Chlorine, Caustic A Bulldlng," Chemical Engineering, February
18, 1974.

3. "Chlorlne and Caustic: Not Quite Status Quo," Chemical

Engineering, May 29, 1972, p. 24.

4. "Chlorine: A Battle to Meet Fast-growing Demand," Chemical
Week, February 28, 1973, p. 27. . s

5. The Chlorine Instltute, "North American Chlor-Alkali Industry
Plants and Producthn Data Book," January, 1974, pamphlet
number 10.

6. Davis, John C., "Chlor-Alkali Producers Shift to Diaphragm
Cells," Chemical Engineering, February 18, 1974, 84-87.

7. Deutsch, 2.G., and others, "Alkali and Chlorine (Chlorine),"
Kirk-Othmer Encyclopedia of Chemical Technology, second
edition, revd., I, 1963.

8. Fuhrmeister, L.C., and Eméry, A.T., "Report of the Electro-
Chemical Industrieés for the Year 1971," Journal of the
Electrochemical Society, January, 1973.

9. Fumio Hine, "Economic Sfudies on the Amalgam-Type Chlorine
Cell," Electrochemical Technology, Jan.-Feb., 1968.

10. Haés, H.B., "Chlorine," Kirk-Othmer Encyclopedia of Chemical
Technology, 2nd Edition, Supplement (1971), p. 169.

11. Kent, J.A., editor, Riegel's Industrial Chemistry, New York:
Reinhold, 1962, p. 897.

12. MacMillan, R.T., "Sodium" in U.S. Bureau of Mines, Mineral Facts
' and Problems, 1970, Bulletin No. 650, Washington: U.S.
Government Printing Office, 1970.

13. Robertson, A.S., Allied Chemical Corp., "Energy Considerations
in a Diaphragm Cell Plant," presented at the 17th Chlorine
Plant Managers' Meeting at Atlanta, February 13, 1974.




14. U.S. Census Bureau, Current Industrial Reports: Inorganic

15.

Chemicals.

Van Kijk, C.P., and W.C. Schreiner, "Hydrogen Chloride and
Chlorine via the Kel-Chlor Process," Chemical Engineering
Progress, April, 1973, pp. 57-61.




A-VII-B.

1.

16.

11.

12.

13.

73

ORGANIC CHEMICALS

Encyclopedia of Polymer Science and Technology, Vol. 10,
Polyamides and Polyelectrolytes, edited by Mark, H.F.,
et al, New York: Wiley-Interscience, 1969.

European Chemical News, "Acetylene Processes Still Demand
Consideration," .June 6, 1969,

Lanz, G.L., "Thermodynamic Properties of Organic Compounds,”
Academic Press, New York, 1967. '

Long, R., ed., The Production of Polymer and Pastics Inter-
mediates from Petroleum, London, Butterworths, 1967.

Mercier, Claude, Petrochemical Industry and the Possibility
of its Establishment in the Developing Countries, Paris:
Institut Francais du Petrole, 1966.

Oak Ridge National Laboratory, "Acetylene Production from
Naphtha by Electric Arc and by Partial Combustion,"
report No. ORNL-4294.

Odian, G., "Principles of Polymerization," McGraw-Hill,
New York, 1970.

The Petrochemical Energy Group, Benzene and the U.S. Petro-
chemical Industry, March 6, 1974.

Petrochemical Consultants, Mares and Groppe, "Chemicals From
Petroleum - U.S. - 1974," Houston, Texas.

Shreve, Norris R., Chemical Process Industries, 3rd Edition,
New York, McGraw-Hill, 1967.

Sittig, Marshall, Orggnlc Chemical Processes, Pearl Rlver,
New York, The Noyes Press, Inc., 1962.

Stobaugh, Robert B., Jr., Petrochemical Manufacturing and
Marketing Guide Volume I, Aromatics and Derivatives,
Houston, Texas, Gulf Publishing Company, 1966.

U.N. Report of the First United Nations Interreglonal Conference
on the Development of Petrochemical Industries in Developing
Countries, New York, 1966.




74

14. U.N. Petrochemical Industries in Developing Countries, New
. York, 1970. '

15. U.S. TafiffECommission, Synthetic Organic Chemicals, Washington,
D.C., for several years.

16. U.S. Tariff Commission, Synthetic Organic Chemicals, "U.S.
Production and Sales, 1971," publication 614, 1973.




o T R T TN

75

A-VII-C. FERTILIZERS AND AMMONIA

1. "Ammonia Plant Operations: Turndown Efficiency of a Single-
Train Plant,” by J.S. Sawyer and G.P. Williams, Chemical
Engineering Progress, 70, #2, p.62, February, 1974.

2. Baer, S., Dunning, J.W., and Laurich-Trost, V., "Mechanical
De=Watering and Drying of Rubber," Rubber Age, 96 (1),
78; 1964.

3. Bixby, W.F., "Porous Sheet Process of Drying GR-S American
Rubber," Chemical Engineering Progress, 45, 81l; 1949.

4. "Butadience From Butenes (Esso Technology)," 1961 Petrochemical
Handbook Issue, Hydrocarbon Processing, Vol. 40, No. 11,
November, 1961.

5. Craig, R.G., et al, "Economics of Olefin and Diolefin Production,"
World Petroleum, Vol. 36, No. 4, April, 1965, p. 33.

6. David, Charles, and Phillip Corrigan, "Energy Requirements
for Alternative Methods for Processing Phosphate Fertilizers,"
presented at American Society of Agronomy Meeting in Las
Vegas, November 12, 1973. Available through T.V.A., Muscle
Shoals, Alabama.

7. Dunning, J.W., and Baer, S., "Dewatering and Drying Synthetic
Rubber," Chemical Engineering Progress, 57 (5), 53; 1961.

8. Dworkin, David, "Tires," Chemical Week, Vol. 108, No. 20,
May 19, 1971, p. 40. |

9. Ericsson, R.L., "Butadiene-Petrochemical Orphan," Chemical
Engineering Progress, Vol. 68, No. 10, October, 1972.

10. The Fertilizer Institute, Natural Gas Survey, July 17, 1973.

1l. Finneran, J.A., et al, "Trends in Ammonia Production Economics,'
the M.W. Kellogg Company, 1973.

l12. Fleming, J.B., Lambrix, J.R., and Smith, M.R., "Energy
Conservation in New Plant Design," Chemical Engineering,
January 21, 1974, 112-122.°

13. Foster Snell, Inc., Industrial Energy Study of the Plastic
and Rubber Industries, report to FEO and Department of

Commerce, May 10, 1974.




14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

76

Little, A.D., "Industrial Economic Impact of Shortages on
the Fertilizer Industry," report to Federal Energy
Administration, June, 1975.

Miller, Ryle L., Jr., "Butadiene's Technical Shift} Chemical
Engineering, Vol. 79, No. 2, January 24, 1972, p. 52.

Nilsen, Joan M., "Fertilizer Woes Multiply," Chemical
Engineering, April 29, 1974, 86-88.

"Phosphoric Acid, Electrothermal vs. Wet Process, An Economic
Evaluation," Technical Bulletin number 15, The Sulphur
Institute, April, 1969.

"Phosphatic Fertilizers, Properties and Processes," Technical
Bulletin #8, The Sulphur Institute, 1966.

Rubber Reclaimers Association, Inc., Technical Bulletin #10,
Naugatuck, Connecticut: Rubber Reclaimers Association,
Inc., June, 1968, p. 5.

Rubber World Staff, "Downwind, Arkon Stinks!," Rubber World,
Vol. 161, #5, February 1970, pp. 48-50.

Sittig, Marshall, Organic Chemical Processes, Pearl River;
New York: Noyes Press, Inc., 1962, pp. 54,97.

Stobaugh, Robert B., Jr., Petrochemical Manufacturing and

Marketing Guide, Volume 2: Olefins, Diolefins and Acebylene,
Houston, Culf Publsihing Company, 1968, p. 133.

Strop, H.R., and Briggs, G.O., "Rubber Handling: Crumb to Bale,"
Hydrocarbon Processing, 53 (3), 79; 1974.

"Styrene (Monsanto Technology),” 1973 Petrochemical Handbook
Issue, Hydrocarbon Processing, Vol. 52, No. 11, November,
1973, p. 180. :

The Task Force on Fertilizers, The U.S. Fertilizer Situation

and Outlook, Council for Agricultural Science and Technology,

December, 1973.

Trannel, William D., "Energy Crisis and the Chemical Industry,"
Chemical Engineering, April 30, 1973.

U.S. Department of Commerce, "Problem Areas Affecting Present
and Future Production of Nitrogenous and Phosphatic
Fertilizers and Materials," February, 1974.



28.

29.

30.

31.

32,

77

U.S. Department of Commerce, "Rubber: Supply and Distribution
for the United States," Current Industrial Reports  Series
M30A(72)-13, Washington, D.C.: U.S. Government Printing
Office.

U.S. Environmental Protection Agency, Rubber Reuse and Solid
Waste Management, Publication SW-22c, Washington, D.C.:
U.S. Government Printing Office, 1971, p. 59.

White, Bill, "Energy, The Name of the Game," Fertilizer
Progress, Vol. 4, No. 5, November-December, 1973.
White, W.C., "Fertilizer-Food-Energy Relationships," paper
presented August 28, 1973, Division of Ferterlizer and
Soil Chemistry, American Chemical Society, Chicago,

Illinois.

Yeck, Robert G., Agricultural Bromars Byproducts and Their
Effects on the Environment, presented at the International
Bromass Energy Conference, Winnipeg, Manitoba, May 15, 1973.




A-VII-D. RUBBER ‘ 78

10.

11.

12.

13.

14,

15.

. Bebbard, G.M., Powell, S.T. and Ros tenback, R.E., "Rubber Indust

. Hofmann, W., "“Vulcanization and Vulcahizing Agents", New Yorx
-"Hose Handbook", 3rd ed.,

. Johnson, C.R., and Otto, W.M., "Moiomer Recovery ir

. "pir Flotation-Eiological Oxidation of synthetic Rubbe and itif
Wastewater". Lake Charles, Louisiana: Firestoae Synthetlc Rubber
and Latex Company, October 15, 1972.

.Alliger, G. and Weissert, F.C., "“Elastomérs." Industrizl _an3

Chemistry, Vol. 59, No. 8, August 1967, 80-90.

!Billmeyer, R.W., Jr., Textbook of Pclvmer Science, Nz York:

Interscience Publishers, 1962, p. 531.

. Dougan, L.D. and Bell, J.C., "Waste Disposal at a Syntketic Rrubber

Plant." Sewa2ge and Industrizl Wastes, Vol. 23, No. 2, February 1951,
181-187.

Ty”
Industrial znd Encineering Chemistrv, Vol. 39, No..5, May 1947, =g
595,

C

Palmerton Publishing Co., Inc., 1967.

1990 Rubber Manufacturers Association, Octcber

o GZ-S
Manufacture,"” Chemical Engineering Progress, 43 2,
407, 1949. T

. Morton, Maurice, ed. 'Rubber Technology, New York: ¥z:-

Nostrand Nelnhold Comoany, 1873, p. 181.

Noble, E.E. and Amendole, G. A., %“Zinc Removal
Reclaiming Operation®
James Lewis.

. from A Rubbsr
+ unoublished internal B.F. Goodrich reporc to

Pahl, W.H., "GR-S Latex Processing Equipment,"” Chezic:zi
Engineering Progress, 43, 515, 1974.

1873 Petrochémical Handbook Issue, Hydrocarbon Proceszing,
November, 1973.

Placek, O.R. and Ruchhoft, C.C., "A Study of Wastes from the

Synthetic Rubkcer Industry., Sewage and Industrial Waste, Vol. 18,
No. 6, November 1946, 1160-1181.

Rostenback, R.E., "Status Report on Synthetic Rubber Wastes."
Sewage and_ Indusirial Waste, Vol. 24, No. 9, September 1952, 1138~
1143,

Rubler Manufacturers Association, Rubber ;ndgstry
New York: Rubber Manufacturers Assoclation, 19




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

79.

Rubber Manufacturers Association, RMA Rubber Re§drt-3:atisti:
‘Highlights, New York: RMA, January, 1973.

wRubber Products Handbook, Molded, Extruded Lathe Cut, Cellular",
3rd ed., Rubber Manufacturers Association, December 1570.

Ruebensaal, C.F., "The Rubber. Industry SFatiSti¢al*kEf§2:E“;?hi
Changing Markets and Manufacturing Fatterns in the Synthetic Rubls
ndustry." New Yorlk: International Institut of Synthetic

[ I =g A

'roducers, Inc., 1972,

Ruth, John W. and Savoy, John, "Feedstock for Petrcchznicals,”
Chemical Engineering Progress, Vol. 69, No. 10, C:z:ober
1973, p. 26.

Saxton, J.C., Kramer, M.P., Robertson, D.L., Forturz, M.A.
Legget, N.E., and Capell, R.G., Data Bass for +hs Indusz=zi:z_l
Energy Study of the Industrial Chemicals Group, Lzrartmsoz

September 1974.

"SBR Rubber," First Edition, Chemical Profiles, New Yzork:
Schnell Publishing Company, July, 1970.

"Sheet Rubber Handbook, Gasket and Packing Materials", 2nd ed.,
Rubber Manufacturers Association, September 1968. "

Sherwood, Peter W., "How the HPI Will Adjust tc LPCG-llzchtha
Shortages," Petro-Chem Engineer, Vecl. 38, YNo. ¢,
September, 1966.

Shreve, R.N., Chemical Process Industries, Third EZitIcn,
McGraw-Hill, New York, 1967.

U.S. Department of Commerce, "Rubber: Supply and Diszzibuticz:z
for the United States," Current Industrial Revzrz:z Seri=zs
M30A(72)-13, Washington: U.S. Govt. Printing CZi:.:ce.

Whitby, G.S., Synthetic Rubber, John Wiley and Sons, n.Y., 1:Zi.




A-VIII.

10.

11.

12.

13.

14.

80

PLASTICS

Albright, Lyle F., "Processes for Major Addition Type
Plastics and Their Monomers," McGraw-Hill Book Co., 1974.

Bailleul, J., "Gas Processing and Production of Petrochemicals,"
Journal of the Institute of Petroleum, Vol. 49, No. 472,
April, 1963, p. 99.

Bludworth, H.W., et al, "Processing a Leas Gas for Hydrocarbon
’

Liquids Recovery,” The 0il and Gas Journal, June 17, 1963.

Chemical Engineering Progress, "Extrusion and Pelleting
Operations, 70(9), pp. 54-55, 1974.

Chemical Engineering Progress, "High Pressure for Polymerizing
Polyethylene,"” pp. 113-120, December 19, 1966.

Chemical Engineering Progress;, "Low-Density Polyethylene Made
in Tubular Reactor," pp. 42-43, May 29, 1972.

Chemical Engineering Progress, "Design Criteria for Pressure
Vessels," pp. 77-79, 68(11l), November, 1972.

Chemical Engineering Progress, "Olefin Polymerization Processes,"
pp. 498-508, September, 1964.

Foster Snell, Inc., Industrial Energy Study of the Plastics
and Rubber Industry, for the FEO and Department of Commerce,
May 10, 1974. :

Gordian Associates, Inc., An Energy Analysis of Selected
Products in Six Basic Material Industries, prepared for
the EPA/OSWMP,. New York, April, 1974.

Haaga, John C., "Petrochemical Feedstocks," Chemical Engineering,
Vol. 79, No. 5, March 6, 1972, p. 130.

"Polyethylene (LD)--Ato Chimie," Hydrocarbon Processing, p. 164,
November, 1973. A

"Polyethylene (LD) Sumitomo Chemical Co., Ltd.," Hydrocarbon
Processing, p. 173, November, 1973.

"Polyethylene (High Pressure--ICI)," Hydrocarbon Processing
and Petroleum Refiner, p. 286, November, 1961.

T o |



81

15. Jordan, D.H., "Natural Gas Processing at Low Temperatures,"
Chemical Engineering Progress, Vol. 68, No. 9,
September, 1972, p. 53.

16. Mercier, Claude, Petrochemical Industry and the Possibility
of Its Establishment in the Developing Countries, Paris:
Institut Francais du Petrole, 1966.

17. Modern Plastic, "The OQutlook: 1970-80," January, 1970, p. 97.

18. 'Pdlyethylene (HD) (Solvay Technology)," 1973 Petrochemical
Handbook Issue, Hydrocarbon Processing, Vol. 52, No. 11,
November, 1973, p. 170.

19. "Polyethylene (HD) (Montedison Technology)," 1973 Petrochemical
Handbook Issue, Hydrocarbon Processing, Vol. 52, No. 11,
November, 1973, p. 1l67.

20. "Polyethylene (HD) (Snam Progetti Technology)," 1973 Petro-
chemical Handbook Issue, Hydrocarbon Processing, Vol. 52,
No. 11, November, 1973, p. 1l69. ’

21. "Polyethylene (HD) (Stamicarbon Technology)," 1973 Petro-
chemical Handbook Issue, Hydrocarbon Processing, Vol. 52,
No. 11, November, 1973, p.1l71l.

22. "Polyolefin Process Today," Petroleum Refiner 39(11l), pp. 162-222,
November, 1960.

23. 'Raff, R.A.V., and Doak, K.W., "Crystailine Olefin Polymers,"
Interscience Publishers, 1965.

24. Rosenzweig, M.D., "Cryogenics for Natural Gas Extraction/
Fractionation," Chemical Engineering, Vol. 77, No. 1,
January 12, 1970, p. 74.

25. Shreve, Norris R., Chemical Process Industries, Pearl River,
New York, McGraw-Hill, 1962.

26. Sitting, Marshall, Organic Chemical Processes, Pearl River,
New York: The Noyes Press, 1962.

27. Smith, Mayo W., "Manufacture of Plastics," Reinhold Publishing
Company, 1964. ’

28. Stanford Research Institute, The Plastics Industry in the
Year 2000, Menlo Park, California, April, 1973.

29. United Nations, Studies in the Development of Plastics Industries,
New York, 1969. :




82

30. United Nations, Studies in Plastics Fabrication and Application,
New York, 1969.

31. United Nations, Petrochemical Industries in Developing Countries,
New York, 1970.

32. U.S. Tariff Commission, Synthetic Organic Chemicals, for several
years.

33. Vance, Stanely, "The Chemical Industry," in American Industries,
New York: Prentice Hall, 1955. ’

Hoechst Process

1. Albright, Lyle F., "Processes for Major Addition Type Plastics
and Their Monomers," McGraw-Hill Book Co., 1974.

2. "New Catalyst Streamlines HD-Polyethylene Route," Chemical
Engineering, pp. 62-63, August 5, 1974.

Montecatini Process .

l. "New HD Polyethylene Process," Hydrocarbon Processing, pp. 115-
116, July, 1972.

2. "Polymer Purification Made Easier in HDPE Route," Chemical
Engineering,; pp. 66=67, April 3, 1972.

3. "Polyethylene (HD) Montedison S.P.A.," Hydrocarbon Processing,
November, 1973. ‘

4. "Polyethylene (High Density) Montecatini Edison S.P.A.,"
Hydrocarbon Processing, p. 195; November, 1971.

Stamicarb Process

1. Albright, Lyle F., "Processes for Major Addition Type Plastics
and Their Monomers," McGraw-Hill Co., 1974.

2. "Commercial Low-Pressure Processes for Polymerization of
Ethylene,” Chemical Engineering, pp. 159-164, Feb. 13, 1967.

3. "How DSM Makes HD - Polyethyiene," Hydrocarbon Processing,
pp- 115-116, February, 1974.

4. "Polyethylene (HD) - Stamicarbon BV," Hydrocarbon Processing,
p. 171, November, 1973.

5. "Stamicarb Develops New High-Density Polyethylene Process,"
C&EN, p. 36, April 20, 1970.




. 83

1. Albright, Lyle F.,"Processes for Major Addition Type Plastlcs
and Their Monomers," McGraw—Hlll, 1974. :

2. British Chemical Engineer Process Supplement, "High Strength
Polystyrene," November, 1967, pp. 78-79.

3. British Plastics, "Production of Polystyrene by Continuous

' Polystyrene
l Solvent Process," January, 1957, pp. 26-27.
|

4. "Bulk Polymerlzatlon," Chemical Engineering, August 1, 1966,
pp. 60-64. o
5. "Costlier Cooling Towers Require a New Approach to Water-

Systems Design," Chemical Engr., July 13, 1967, pp. 9349&.

6. "Emulsion Polymerization," Chemioal Engineer., August 1, 1966,
pp. 74-78. R
7. "Polystyrene via 'Natural' Ethyl Benzene," Chemical Engr.,f<
December 1, 1958, pp. 98-101l. SN
8. "Solution Polymerization," Chemical Engr., August 1, 1966, |
pp 65-73. ’ .
9. "Suspension Polymerization," Chemical Engr., August 1, 1966,-
pp. 79-82.
10. "Styrene--Crude 0il to Polymer," Ind and Eng Chem., 52 (7),

1960, pp. 98-101.

11. "Find Polystyrene Plant Costs," Hydrocarbon Processing, Nov.,
1972, pp. 137-140.

12. "Polystyrene--Mitsui Toatsu Chem., Inc.," Hydrocarbon
Processing, November, 1971, p. 202.

13. ."The Continuous Thermal Polymerization of Styrene," The
Industrial Chemist, January, 1957, pp. 11-14.

14. "Design of Continuous and Batch Polymerization Processes,”
Ind. and Eng. Chem., 62 (1), 1970, pp. 6-20.

15. "Engineering Aspects of Emulsion Polymerization," Ind. & Eng.
Chem., 49 -(11), 1957, pp. 1797-1802.

16. Smith, Mayo W., Manufacture of Plastics, Reinhold Publishing
Co., 1964.




Polyvinyl Chloride

1.

o

;O.
11.
12.
13.

14,

Albright, Lyle F., "Processes for Major Addition Type rlastics

and Their Monomers," McGraw-Hill, 1974.

vpiodegradation of "Elvanol" Polyvinyl Alcohol," Du Pont Company,
Plastics Department, Wilmington, Delaware.

Chemical Engineering, "Drying Tricks, Tailor Regin Prccerties,’

November 16, 1959, pp. 166-169.

Chemical Engineering, "Hooker is Latest to Use Pechiner-St.

- "

Gobain Two-Step Bulk Polymerfzation Process for PVCZ,
- June 13, 1966, pp. 82-84.

Chemical Engineering, "Mass Polymeriéation for PVC Resins,"
December 20, 1965, pp. 72=74.

Chemical Engineering, "Vinyl Chloride Polymerization v

Emulsion Bulk, and Solution Processes," Lyle F. Albright,

July 3, 1967, pp. 85-92.

Chemical Enqineering, "Vinyl'Chibride Polymerization k7 Sus-
pension Processes Yields Polyvinyl Chloride Resins,"
June. 5, 1967, pp. 145-152. '

ChemicalAEngineerihg,_"Vinyl Resins," December, 1950, zp. 1CZzZ-115.

Chemical Age dfmlndia, "Chilled Water Economy in Suspension

Polymerization of Vinyl Chloride," april, 1970, 21,
pp. 409-416.

Chemical Processing, "Produces Dust-Free PVC Resins," July, .S

pp. 61-62.

Chemical Week, "Talking Polymer Processes," August 5, 1970,
Pp. 43-46.

Hydrocarbon Processing, "Polyvinyl Chloride (Mass Procsss) -
Pechiney St. Gobain," November, 1971, p. 203. '

Hydrocarbon Processing, "New Improved Bulk PVC Process,
November, 1968, 47, pp. 192-196.

Industrial Engineering Chemistry, "Design of Continucuz and

Batch Polymerization Processes," 62, January, 197C, 6-2C.

4
1




15.
16.
17.

18.

85

Industrial Engineering Chemistry, "Engineering Aspects of
Emulsion Polymerization," 49, November, 1957, pp. 1797-1802.

Sarvetnick, Harold A., "Polyvinyl Chloride," Reinhold
Plastics Applications Series, 1969.

Smith, Mayo W., "Manufacture of Plastics," Reinhold Publishing
Co., 1964. v

SPE Journal, "Two=Step Bulk Polymerization of vinyl Chloride,"
October, 1967, pp. 61-65.

Union Carbide Process

1.

2.

Albright, Lyle F., "Processes for Major Addition Type Plastics
and Their Monomers," McGraw-Hill Book Co., 1974.

"High Density Polyethylene Polymerized in Gas Phase " Chemlcal
Engineering, September 18, 1972, pp. 104-105. '

"Polyethylene (HD) Union Carbide Corp." Hydrocarbon Proce551ng,
p. 172, November, 1973 .




A-IX.

1.

10.

11.

12.

8¢

GLASS

American Gas Association, A Study in Process Energy Require-
ments in the Glas Industry, New York: American Gas
Association, circa, 1967.

Battelle Columbus Labs, A Study of the Refractory Industry
and Its Relationship to the U.S. Economy and Its.Energy
Needs to the Refractory Industry, October 5, 1973.

Battelle, Northwest Labs, Industrial Energy Study of the Glass
Industry, report to the Federal Energy Administration,
December 1, 1974.

Berlye, Milton K., The Encyclopedia of Working with Glass,
Dobbs Ferry, New York: Oceana Publications, 1968.

Bricmont, Frederic M., "Increased Profits with Recuperation,”
Columbus, Ohio, Institute of Gas Technology, 4th Annual
Symposium for the Ohio Industry, May 14-15, 1969.

Bureau of the Budget, Standard Industrial Classification Manual,
1967, Washington, D.C..

Corning Glass Works, This is Glass, Corning, N.Y.: Corning
Glass Works, 1956.

Dietz, Earl D., "Glass In Considine," Douglas M., Editor in
Chief, Chemical and Process Technology Encyclopedia,
New York: McGraw-Hill, 1974.

Faith, W.L., Keyes, Donald B., and Clark, Ronald L., Industrial

Chemicals, 3rd Edition, New York: John Wiley and Sons,
pp. 666-667; 1965.

Fejer, M.J., and Larson, D.M., Study of Industrial and Commercial

Use of Energy in Relation to Environmental Effects,
Institute of Gas Technology for Office of Air Programs,
Environmental Protection Agency, June, 1974, No. 68-102-0643.

Fort, M., "Some Practical Aspects of Electric Boosting,"
Glass Technology, Vol. 5, No. 5, October, 1964, p. 200.

Franklin, William, et al, Baseline Forecasting of Resource
Recovery, 1972-1990, Midwest Research Institute for Office
of Solid Waste -Management, Environmental Protection Agency,
May 10, 1974.

I



13.
14.

15.

le,

17.
18.

19.

20.

21.

22.

23. .

24.

87

Giegerich, W., and Trier, W., Editors, Glass Machines: Con-
struction and Operation of Machines for the Forming of
Hot Glass, New York: Springer-Verlag, New York, Inc., 1969.

Glass Containers Manufacturers Institute, Inc., Glass Containers,
1970 and 1972 Editions, New York: Glass Contalners Manu-
facturers Institute, 1972.

Glass Container Manufacturers Institute, Glass Containers, 1973-74,
Washington, D.C., 1974.

Gordian Associates, Inc., An Energy Analysis of the Production
of Selected Products in Six Basic Material Industries,
prepared for Environmental Protection Agency, Office of
Solid Waste Management Programs, No. 68-01~1105. April
4, 1974.

- Hanlon, J.F., Handbook of Package Engineering, New York: McGraw-

Hill, 1971, p. 6-10.

Hsu, J.P., "Heat Balance and Calculation of Fuel Consumption
in Glassmaking," The Glass Industry, January, 1971, p. 22.

Hsu, J.P., "Heat Balance and Calculation of Fuel Consumption
in Glassmaking - Conc1u31on," The Glass Industry, February,
1971, p. 61.

Jones, G.0., Glass, 2nd Edition, New York: Chapman & Hall, 1969.

Larson, D.M., and Fejer, M., "Improving Melting Furnace Operations
Using Improved Combustion Control Methods," for the
American Gas Institute; by Institute of Gas Technology,
1973. ‘

Larson, D.M., Posenberg, R.B., Kardas, A., "Fundamental Studies
of Furnace Systems Using Preheated Air and Non Pre-Mix
Systems," Columbus, Ohio, Institute of Gas Technology,
4th Annual Symposium for Ohio Industry, May 14-15, 1969.

Maloney, F.J. Terence, Glass in The Modern World, Garden City,
New York: Doubleday and Company, 1968.

Schorr, et al, "Industrial Energy Study of the Glass Industry,”
.Final Report from Battelle's Columbus Laboratories to
Federal Energy Administration, Contract No. 14-01-0001-1667,
December, 1974.




25.

26.

Shand, Errol B., Glass Engineering Handbook, 2nd Edition,
New York: McGraw-Hill, 1958

"soda Ash," Chemical Profiles, New York: Schnell Publishing
Comapny, April 1, 1973.

Evans., R.l.,
Informsiion Clrc./.er & w;’ “w h, D C.,u. S Sur

on Agency, "'cor-w e Ana

- r;.) Clu, Ve

U.S. Envirenmental Prote

i Flat Gizss tngusiry,” Fzsort EPA- 432

g znd Evaisation (Aus. 10/")

U.S. Environmental Protection Agency, "Econoimiz A ra vsis of Procosed
Gulda‘mm The Pressed and 8-0v n G'ass Ingc s"y Y Report EPA-2307%
(Aug. 1574).

I I-‘44

@

88



30. Arrancale, R. S., "Air Pollution Control in Glass Melting," Proc.
Sv—=o. Glass Melting, 619-44 (1958).

31. American Gas Association, A Study of Process Energy Requirements
in the Ceramics Industry, Catalog No. C20004. Arlington, Va., n.d..

32. "Firing, Melting, and Annealing,'" Ceram. Age 8_6_, 106, 107, 110,
112 (1970) July.

33. Marshall, R. W., '"Forced Draft Firing for Beehive Periodic Kilns,"
Am. Ceram. Soc. Bull. 49, 518-21 (1970) May.

34. McFadden, C. A., "High Velocity Jet Firing,'" Ceram. Age 84,
28-31 (1968) September. ,

J. D., Larson, D. H. and Fejer, M., "“Im_proving Natu'z:al
lization in a Continuous End Port Giass-Melting Furnace,

edings of the Second Conference on Natural Gas Research
Chicago: Institute of Gas

35. Nesbit,
Gas Uil
in Prcce
arn: 1echnology, Session E, Paper 9.
Tecanoliogy, 1972,

36.  Netzley, A. B. and McGinnity, J. L., '"Glass Manufacturing, " in
Darielsen, J. A., Air Pollution Engineering Manu‘a_l, U.S. PHS
Puslication No. 999-AP-40. Washington, D.C.: U.S. Government

Prizting Oifice, 1967.

37. Reed, R. 7., '.‘Drying — Direct Firing of Air Heaters for Ceramic
Drying,' Ceram. Age 86, 100, 101, 104, 105 (1970) July.

38. Remmey, G. B., '"Jet Firing Creates New Tunnel Kiln Design, "
Brick Clay Rec. 152, 32-34 (1968) March. .

39. Ryder, R. J. and McMackin, J. J., "Some Factors Affecting Stack
Emissions From a Glass Container Furnace,' Glass Ind. 50, 307-10,
346-50 (1969) June and July. '

40. Stockham, J. D., "The Composition of Glass Furnace Emissions, "
Paper No. 70-22 presented at the 63rd Annual Meeting of the Air
Pollution Control Association, 'St, Louis, June 14-19, 1970.

41. U.S. Department of Commerce, Bureau of the Census, '"Fuels and
Electric Energy Consumed,' 1972 Census of Manufactures, Special
Report No. MC72(SR)-6. Washington, D.C.: U.S. Government '
Printing Office, July 1973.

42. U.S. Department of Commerce, "Consumer, Scientific, Technical, and
Industrial Glassware, 1971," Current Industrial Reports Series;
MA-32E(71)-1. Washington, D.C.: Bureau of the Census, July 1972.

43. U.S. Department of Commerce, "Flat Glass, Fourth Quarter 1972,"
Current Industrial Reports Series: MQ-32A(72)-4. Washington, D.C.:
Bureau of the Census, February 1973, ‘

U.S. Department of Commerce, "Glass Containers, February 1973,"
Current Industrial Reports Series: M32G(73)-2. Washington, D.C.: -
Bureau of the Census, April 1973. ~ '

89




10.

11.

12.

13.

CEMENT AND LIME

Azbe, Victor J., The Rotary Kiln, Azbe Corporation, August, 1954.

Azbe, Victor J., Theory and Practice of Lime Manufacture,
Azbe Corporation, 1946.

Boynton, Robert S., Chemistry and Technology of Lime and
Limestone, Wiley, 1966.

Brown, B.C., Cement, Bureau of Mines Minerals Yearbook.

Carlson, R.W., "Development of‘Low—Heat Cement for Mass Concrete,"
Eng. News-Record, Vol. 109, 1932; p. 461-463.

Clark, Ronald, Keynes, D.B., and Faith, W.L., Industrial
Chemicals, Wiley, 1965.

Federal Trade Commission, Economic Report on Mergers and
Vertical Integration in the Cement Industry, Washington,D.C.,
1966.

Fejer, M.E., and Larsen, D.H., Study of Industrial and Commercial
Use of Energy in Relation to Environmental Effects,
Institute of Gas Technology, prepared for Environmental
Protection Agency, No. 68-102-0643, June, 1974.

Garrett, H.M., and Murray, J.A., Improving Kiln, Thermal
Efficiency-Design and Operation Considerations, Part 1,
Rock Products, 77:74-77, 124, May; 1974.

Gee, B.J., and Knibbs, N.V.S., Lime and Limestone, Toronto,
Ontario, H.L. Hall Corporation Ltd., 1955.

Gordian Associates, Inc., An Energy Analysis of the Production
of Selected Products in Six Basic Material Industries,
Prepared for the Environmental Protection Agency, Office
of Solid Waste Management Programs, No. 68-01-1105, April
4, 1974. ’

Grancher, R.A., "Cycling'with Cement," Rock Products, Dec., 1972.

Gygi, H., "The Thermal Efficiency of the Rotary Cement Kiln,"
Cement and Lime Manufacture, Vol. 10, No. 11, Nov., 1937.




14.

15.

16.

17.

-18.

19.

20.

21.

22.

23,

24.

25.

26.

27.

91

Kaiser, V.A., "Computer Control in the Cement Industry,”
Proceedings of the IEEE, Vol. 58, No. 1, January, 1970.

Kunnecke, M., and Piscaer, B., "Choosing Insulation for Rotary
Kilns," Rock Products, May, 1973, p. 138.

Lacy, W.N., and Woods, H., "Heat and Material Balance for a
Rotary Cement Kiln," Industrial and Engineering Chemistry,
CApril, 1935, p. 38l.

Lea, F.M., "Chemistry of Cement and Concrete," Edward Arnold
Publishers, London, 1956.

Lea, F.M., The Chemistry of Portland Cement and Concrete,
p. 117, London, 1956.

Loescher, Samuel M., Imperfect Collusion in the Cement Industry.,
Cambridge, Harvard University Press, 1959.

MacLean, Robert D., "Energy Use and Conservation in the U.S.
Portland Cement Industry," Testimony presented to the U.S.
Senate Committee on Commerce, public hearings on Energy
Waste in Industrial and Commercial Activities, Washington,
D.C., June, 1974.

MacLean, R.D., "Portland Cement, A Changing Induétry," Rock
Products, Vol. 76, No. 1, p. 93, January, 1973.

Mehta, P.K., "Trends in Technology of Cement Manufacture,"
Rock Products, March, 1970, p. 85.

Meyers, John G., et al, Energy Consumption in Manufacturing,
The Conference Board, Energy Information Center, The Ford
Foundation, Energy Policy Project, the National Science
Foundation, Research Applied to National Needs, 1973.

National Ready-Mixed Concrete Association, Production and Value
of Ready~-Mixed Concrete in 1970, Silver Spring, Md., 1972.

Norbom, H.R.,"Wet or Dry Process Kiln for Your New Installatlen’"
Rock Products, 77:92-98, 100, May, 1974.

Pit and Quarry Publications, Concrete Industries Yearbook,
1972-73, Chicago: Pit and Quarry Publ., 1973.

Portland Cement Association, Energy Conservation‘Potential
in the Cement Industry, report to Federal Energy Administra-
tion, June, 1975.




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

92

Portland Cement Assdciation, The Concrete Approach to Energy
Conservation, Skokie, Illinois, Portland Cement Assoc., 1974.

Portland Cement Association, Concrete Information, 1971.

Portland Cement Association, The Making of Portland Cement, 1964.

Queen, Douglas M., "Exhibits for the Outlook for Cement,"
speech before the American Concrete Pipe Association, San
Francisco, March 21, 1974.

Queen, Douglas M., "Industrial Energy Study of the Hydraulic
Cement Industry,” report to the Federal Energy Administra-
tion, August 21, 1974.

Sananartino, Nicholas R., "Cement's Changing Scene," Chemical
Engineering, June 24, 1974, 102-106.

Schroth, G.A. Fuller Company, Presentation at Rock Products
Scenario, Chicago, Illinois, December, 1971.

Stanford Research Institute, Industrial Energy Study of the
Concrete, Gypsum and Plastic Products Industry, report
to the Federal Energy Agency and Bureau of Mines, Aug. 1974.

Stirling, J.C., Blessing, and Fredericks, S.L., "Oxy-Fuel
Burners Streamline Cement Production," Rock Products,
November, 1973, p. 44.

Thermo Electron Corporation, Study of Effectiveness of Industrial

Fuel Utilization, prepared for the Ford Foundation, Energy
Policy Project No. TE-5357-71-74, January, 1974.

U.S. Federal Energy Administration, The Data Base, The Potential
For Energy Conservation in Nine Selected Industries,
Volume 3, 1975.

Van Dornick, E., "New Cement Process Offers Many Pluses,"”
Rock Products, August, 1972, p. 57.

Wynen, Joseph P., "Economics of Cement Plant Design", Rock
Products, February, 1971.




93

41.  wva., Nst Tech. Informaticn Sarvice (Nov. 1974).
42. Buron, R.E., U.S. Patent 3.192,154; June 29, 1965,
43 Barr, G.W., U.S. Patent 3, "(3q 225; Aug. 16 1956; assigned to Southwiestern Poriiir =

. Cement Cc
44, Matsuda, S., U.S. Pa!ent 3,444,668; May 20, 1569; assigned to Onoda Cement Ce..
’ Lid.
45. Deussner, H., U.S. Patent 3,485,012; Dec. 23, 1959; assigned to Klockner Humbs:igr-
Deutz AG

46 . Deynat, G., U.S. Patent 3,503,187; Mar. 31, 1970; assigned to Societe de Forges et
Ateliers du Creusot.

47. Kraszewski, L. and Zulauf, G.A., U.S. Patent 3,507,482; Apr. 21, 1970.

48. Hoad, J.G., U.5. Patent 3,377,703; Niay 4, 19/1; assigned to John G. Hoad and
Associates, Inc.

49 . Patzias, G., "Extraction of Pctassium Oxide from Cement Kiln Flue Dust," Doctors:
Dissertation, Wayne State University, Detroit, Mich. (1959},

50. Strehlow, R.W., U.S. Patent 3,812,£83;#ay 28, 1874; assigned to Rexnord, inc.

51. Mills, A.A., Jr. and Koerner, M.H., Sr., U.S. Patent 3,852,238; Feb. 25, 1975; 5s-
signed to the Columbus 8in Cc., Inc.

52. ionroe, R.G., "Wastewater Treatment Studies in Aggregate and Concrate Productic=”
Report EPA-R2-73-003, Wash., D.C., U.S. Envirchmental Prctection Agency (Fet.
1973).

53. US. Environmental Protection Agency, "Develcoment Document for Proposed £:-
fluent Limitations Guidelinres and New Source Performance Standards for the in-
sulation Fiberclass Manufacturing Segment of the Glass Manufaciuring Point Source
Category,” Wash., D.C. {July 13, 1973).

Warner, F.E. and Rice, A.P., U.S. Patent 3,523,220; Sept. 15, 1879; assigned to

54.

Fibreglass Ltd.

55. Borst, JA., U.S. Patent 3,762,895; Oct. 2, 1973; assigned to Owens-Corning Fiker-
gias Corp

56. Loeiiler, R.E., U.S. Patent 3,865,540; Feb. 11, 1973; assigned to Johns-Manville
Corp. )

57 Etzel, J.E., He!b'i\ng, C.H. and Justus, C.A,, U.S. Patent 3,791,807; Feb. 12, 1974;

° assigned to Certain-Tead Products Corp.

58. U.S. Environmenial Protzction Acency, "Development Document for Proposec £
fluent Limitations Guicelines 2nd New Source Ferformance Standards for the Flat
Glass Secment of the Glass Manufacturing Point Source Catagory," Report EPA
440/1-73/001-a, Wash., D.C. {Oct. 1973). '

59 . U.S. Environmental Protection Agency, "Developmant Document for Proposed £f-
fluent Limitations Guidelines and New Source Performance Standards for the
Pres:nd ard Blown Giass Segment of the Glass Manufacturing Point Source Cate-
gory,” Wash., 0.C. (Aua. 1874),

60. swift, H.R. and O'Connell, T.8., U.S. Patent 3,123,458: Mar. 3, 1954: assigned to
Libbey-Owens-Ford Giass Co.

1. Bowman, G.A., U.S, Patent 3,728,054; Apr. 17, 1873; zssigned 1o Bowman and A&
9
sociates, Inc.
62 Nahoney, W.P., U.S. Patent 3,769,623; Feb. 5, 1974; assianed to Ball Corp.
63 Tarazi, JH., U.S. Patent 3,651,825; Jan. 21, 1973; essigned to Arthur C. Withrow
° Ce.

64 . Newport, B.D. and &
Fegar: £EPA-G%
Center (Jure 1374).

65. Johnson, H.B., U.S. Patent 3,662.695; May 16, 19/Z; as51gn€a 10 Umr Lurp.

66 Hardison, L.C. and Grea~hou<e C.A.. "Air Pollution Control Tectnclogy and Costs

* in Nine Selected Areas," Report PB 222,746, Springfield, Va., Nat. Tech. Informs-
tion Service {Sept. 1972).
67 . Engineering Science, Inc., “Exhaust Gases from Combustion and Industrial Proce<s:s
" Report PB-204.851, Sorlngfne’d Va., Nat. Tech. information Service {Qct. 2, 18713,
Robinson, J.M., Gruber, G.I., Lusk, W.D. and am,, I‘\ “Engineering and Cost

68. Effectiveness Study of F'uorlde Emissions Control,” chor. P8.207,505, Springiield,

Va., Nat. Tech. Information Service {J2n. 1972).

69. Vandegnft A.E., Shannon, L.J., Lawiess, EMV., German, P.G., Saliee, E. £. and Rsi
M., "Particulate Pollutant Sys.em Study, Vol. 111, Hangtook of Emission Pl’O,./c

r, J.E., “Sree of t s‘\ S nd and Gravei tnfostry,”
- 74-G06, Corvathis, Orsgn -" ial Environmantal Raesgarch

Report PB-203,522, Springfield, Va., Nat. Tech. Information Service {May 1, 127




70.
71.
72.

73.

74.

76.

77.

78.

79.

80.
81.

82.

84.

85.
86.

87.

88.
89.

90.

91.

92.

94

Boston Consulting Group, "The Cement Industry: Economic !mpact of Foilution
Contro! Cos:s, Vol. |, Executive Summary," Report PE 207,150, Sgringfield, Va,,

~ Nat. Tech. Informaticn Servicz (Nov. 1€71).

U.S. Environmental Protection Acency, "Development Document for Prooosed Ef-
fluent Limitations Guidsaiines and A\ev Source Perfcrmanca Standzres for the Ce-
ment Manufacturing Point Source Category,” Report EPA 440/1-73:905 (Aus.

1973).
Boston Censuiting Group, "The Cement Industry: Economic Impact of Pollution
Coniral Costs, Vaol. 11," Repor: P3-207,i51, Springficid, Va., Nat. Tech. Informs-

tion Service (MNov. 1971).

Kreichelt, T.E., Kemritz, D.A. and Cyife, S.T., “Atmospheric Emissions from th2
Manufacture of Portland Cement," Report P8-1$0,236, Springtield, Va., Nat. Tech.
tnformation Service (1267).

U.S. Environmenta! Protection Acency, "Air Poliution Aspects of Emission Sourcszs:
Cement Manufaciuring, a Bibliography with Abstrazts,” Pudl’ No. AP-§4, Resesrch
Triangle Park, N.C., Office of Air Programs {May 1971).

Oglesby, S. and Nichais, G.S., "A Manus! of Clectrostatic Precipitater Technology.
Part 11, Application Aress,”" Report £8-1€5,331, Sprinzficid, Va., Nat. Tech. Informa.
tion Service {Auvg. 25, 1970).

i U.S. Dept. of Hes!ith, Education and Welfere, "Cortro! Technicues for Farticulate
Air Pollutants," Publ. No. AF-51, \izsh., D.C., Netiona! Air Poiiution Contret
Admin. (Jan. 1969).

i Le Sourd, T.A. and Bunyard, F.L., Eds., "
Po"uuon Sou-ces 1o Ass2ss ihe Eca-.c-m"r i
" Report #5-222,557, Sgringiield, Va | i
1972).

Court of App
Ruzkelshaus (

U.S. Environmenzzl Protection Acency, "Dovelopment Qocumaent for Proposad Ef-

fluent Limitations Guicdelines and Me Source Porfarmanze S‘cnc fc.— the
tile, Friction Matarials and ng Davices Scement oi t tanufacturin
Point Source Categury,” Repor: ERPA J<0:i- 74,335, vuash., O. C tAug 1974).

U.S. Environmenial Protection Agzney, "Developinen: Dacument for Proposed £-.
fluent Limirations Guidsatings an:d MNews Source P znce Stanuards for the 8.
ing, Construction and Paper Segmant of tha Achastor Manufscturine Point Source
Category,” Aeport EPA £40/1-75:017, Vash., D.C. {Oct. 1973).

Danielson, J.A., Ed., "Air Polluiion Engineering Mznual," 2nd Ed., Pubiicaiion No.
AP-§U, Resedrch Triasgie Park, N.C., Offlee ¢f Al 2ud Welm quJrc.m, U.S. Envire=:
mental Protection Agancy (May 1373) )

Tripler, A.B., Jr. and Smithson, G.R., Jr., "A Review of Air Polluticn Problems
and Contro!l in the Ceramic Industries,” paper beicre American Ceramic Society
72nd Annus! hesting, Philadeiohia, Pa. (May 5, 1870).

Sullivan, R.J. and Athenassiadis, Y.C., "Air Poilution Aspects of Asbastos," Regort
P8-183,030, Springiiaid, Va., Nat. Tech. Information Service (Sept. 1969).

U.S. Dept. of Hzelth, Education and Welfzre, "Criteria for a Recommended Standard:
Qccupztional Exposure to Asae;tos,' Wash., D.C., Nat. Inst. for Cccupationat Safety
and Health {1972). ’

Paddock, R.E., Ayer, F.A,, Cole, AB. and Le Scurd, D.A., "Comprehensive Study of
Specified Air Pollution Sources to Assess the Economic Impzet of Air Cuslity Stand-
ards:  Ashestos, Seryllium and HMercury," Repor: P3.222 658, Soringfie!d] Va., Nat.
Tech. information Service (Aug. 1372).

L.S. Environmentat Protection Agency, "Background Information—Proposed National
Emission Stancards for Hazzrdous Air Pollutanis: Ashestos, Bervllium, Mercury,”
Publication No. APTD-0753, Qifice oi Air Programs (Dec. 1871},

u.s. Environ'm-n'al Protection Agzncy, "Control Techniques for Asbestes Air Poliu-
tants," Publication No. AP-117, Pes_urch Trxunale Par; N.C., Office of Air Quality
Planning and Standards {Feb. 1973).

U.S. Environmental Protsction Agancy, "Background Information on De- zelopment
of Nationa! Erm”s:on Standards for Hazardous Air Pollutants: Astestos, oeryll:um

- and Mercury," Report P5-222.602, Springfisid, Va, Nat. Tech. Information Service
{March 1973). . .

Dav}s, V.E. and Assoc., "Nationa! fnventory of Scurces and Emi ssicn—Cadrnium,
Nickel and Asbestos,” Durham, N.C., National Air Poiition Contrai Admin, {Feb.
1970).

Sittig. M., Foilution Detection and Monitoring Hancbook, Park Ridge, New Jersey,
Ncoves Data Cerp. (1974).




| 2

i
l
l

97.

98.

99.

100.

101.
102.

103.

106.

107.

108.

104.

105.

2. E. Maolwon, CV., Kisfer, D.L. and Hen
and Anslysis fo7
, Va., Nzt Tech. o

He'feo!finz2r,
Rao'd Survay Method of &
Repor: P3 20827 A

Huteheson, J.R.AL, "Envirer rat Centrol ir_\ he : L :
Papar hieicre the T3¢0 Annual Ganaral Hieating of :hg C-‘a*‘;-‘.an‘ b
and Metaluryy, Quehes City 11571) 35 quoted in Relerence (G 2bove.

American Gas Association, A Study of Process Energy Requirements
in U.S. Industries — Cement, Catalog No. C20002. Arlington, Vva.:
n. d. T

Barrell, K. C., "The Manufacture of Portland Cement. 1. Introductica,
Cem. Lime Gravel 46, 3-10 (1971) January.

Barrell, K. C., "The Manufacture of Portland Cement. 4. Variants
of the Burning Process,' Cem. Lime Gravel 46, 137-42 (1971) June.

Barrell, K. C., "The Manufacture of Portland Cement. 5. Clinker
Grinding and Cement Handling," Cem. Lime Gravel 46, 187-93
(1971) ‘August. -

Blanks, R, F. and Kennedy, H. L, The Technology of Cement and
Concrete, 142. New York: John Wiley 1955,

Fredericks, S., Stirling, R.  and Blessing, J., "Oxy-fuel Burners:
Minimum Heat Loss for Maximum Frofits," Rock Prod. 74, 56-58
(1971) August. -_—

Garrett, H. M, ﬁ-'ﬂd Murray, J. A., 'Znergy Conservation in the
Cement Industry.' Supplement to pazer presented at 9th International
Cement Industry Seminar, Chicago, 1373,

Gaydos, R. .., "Oxygen Enrichment of Combustion Air in Rotary
Kilns, "' J. Portland Cem. Assoc. Res. Dev. Lab. 7, 49-56 (1965)
September.

 Gottlieb, S., "The Modern Vertical Kiln," Rock Prod. 69, 82-86,
(1966) June.

Mehta, P. K., "Cement Production Without Heat, " Rock Prod. 74,
84-87, 120, 122 (1971) May.

Pre'élicasts, Issue No. 44. Cleveland: Predicasts, Inc., July 30,
1971, T

van der Lyn, A., "Prescription for Cement Plant Dust Control,
Part 2,'" Rock Prod. 73, 118-20, 136-38 (1970) September.

Walling, J. C., "Cement Plant Dust Collectors, Operation and
Maintenance. Part 1, Mechanical Collectors,' Pit Quarry 63,
107-10 (1971) June. o

Walling, J. C., "Cement Plant Dust Collectors, Operation'a'nd.
Maintenance. Part II. Electrostatic Precipitators, " Pit Quarry 63,
143-45, 148 (1971) July.

Walling, J. C., '"Cement Plant Dust Collectors, Operation and
Maintenance. Part II. Bag Filters," Pit Quarry 63, 72-76 (1971)
August. ‘

95




10.

11,

12.

13.

14.

15.

96

ASBESTOS PRODUCTS

Asbestos, Stover Publishing Comgany, Willow Grove, Pa.

Bowles, O., The Asbestos_Industry, U.S. Bureau of Mines,
Bulletin 552.

clifton, Robert A., "Asbestos", Bureau of Mines Minerals
Yearbook, U.S. Department of the Interior, 1971.

DuBois, Arthur B., RAirborne Asbestos, U.S. Department of
Commerce, 1971.

Impact of Proposed CSEA Standard for Asbestos, report to
U.S. Department of Labor by Arthur D. Little, Inc. 1972.

Industrial Waste_studv Report: Flat Glass, Cement, Lime,
Gypsum, and Asbestos Industries, report to Environmental
Protection Agency by Sverdrup & Parcel and Associates, Inc.,
1971.

Knapp, Carol.E., "Asbestos, Friend or Foe?'", Environmental
Science and Technclogy, Vol. 4, No. 9, 1970.

May, Timothy C., and Lewis, Richard W., "Asbestos" Bureau
of Mines_Bulletin_ 650, Mineral Facts_and Problems,
U.S. Department of the Interior, 1970.

McDermott, James H., "Asbestos in Water" Memorandum_to
Regional Water Surply Representatives, U.S. Environmental
Protection Agency, April 24, 1973.

McDonald, J. Corbett, McDonald, Alison D., Giffs, Graham W.,
Siemiatycki, Jack and Rossiter, M.A., "Mortality in the Crysotile
Asbestos Mines and Mills of Quebec". Archieve of Environmental
Health, Vol. 22, 1971, '

Methods for Chemical Analysis of Water and Wastes, Environmental
Protection Agency, National Environmental -Research Center,
Analytical Quality Control Laboratory, Cincinnati, Ohio, 1971.

et i i, . e . e, e S e M i ettt e . et e,

and Asbestos, report to National Air Pollution Control

Administration, Department of Health, Education and
Welfare, by W.E. LCavis & Associates, 1970.

Patterson, W. L. and Banker, R. F., Estimating Costs_and

rosato, D. V., Astestos: Its Industrial Applications,
Reinhold Publishing Corporation, New York, N.Y. 1959,

Selikoff, Irving J., Hammond, E. Cuyler and Seidmén, Berbert,

Cancer Risk of Insulation Workers in_the United_sStates,

International Agency for Research on Cancer, 1972.




16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

97

selikoff, Irving J., Nicholson, William J., and Langer,
Arthur M., "Askestos aAir Pollution".

Archies of Envircnmental Health, Volume 25, American
Medical Association, 1972. '

Sewage Treatment Elant and _Sewer Construction Cost Indexes,
Znvironmental Prctection Agency, Office of Water Programs
Operations Municiapl Waste water Systems Division,
Tvaluation and Resource, Control Branch.

Sinclair, W. E., Asbestos, Its Origin, Production and Utilization,
London, Mining Puklications Ltd., 1955.

smith, Robert, Cost_of Conventional and Advanced Treatment
of Waste waters, Federal Water Pollution Control
2dministration, U.S. Department of the Interior, 1968.

Smith, Robert and McMichael, Walter F., Cost_and_Performance
“stimates for Tertiary Waste water Tr=ating Processes, )
Tederal Water Pcllution Control Administration, U.S.
Department of the Interior, 1969.

13th Edition, American Publlc Health A Association,
wWashington, D.C. 197171,

Sullivan, Ralph J., Air Pollution Asrects of‘Asbestos, U.S.
Cepartment of Commerce, 1969.

Tabershaw, I. R., "Asbestos as an Environmental Razard",
Journal_ of Occupational Medicine,1968.

The Asbestos_Factkook, Asbestos, Willow Grove, Pa., 1970

Vvillecro, M., "Technology, Danger of Asbestos", Architectural
Eorum, 1970.

W=lcome_to_the_Johns-Manville Transite Pipe_Plant_at Manville,
¥.5., Johns-Manville Co., New York, N.Y., 1969.

wright, G. W., "Asbestos and Health in 1969", American Review

of Respiratory Diceases, 1969.




A-XII.

10.

11.

98

COPPER

Anderson, J.N., "Reverberatory Furnace and Converter Practice
at Noranda and Gaspe Smelters,”" Extractive Metallurgy of
Cu, Ni, and Co, Interscience Publishers, New York, 1960.

Anderson, J.N., "Reverberatory Furnace and Converter Practice.
at the Noranda and Gaspe Smelters,"” presented in Extractive
Metallurgy of Copper, Nickel and Cobalt," Edited by P.
Queneau, Interscience Publishers, New York, 1961.

"Annual Data 1974, Copper Supply Information and Consumption,”
Copper Development Association, Inc., 405 Lexington
Avenue, New York.

Arbiter, N., "Anaconda Ammonia Leach Process," paper presented
at the February 1974 AIME Meeting in Dallas, Texas.

Barth, 0., "Electric Smelting of Sulfide Ores," Extractive
Metallurgy of Cu, Ni, and Co, Interscience Publishers,
New York, 1960.

Barth, 0., "Electric Smelting of Sulfide Ores," Extractive
Metallurgy of Copper, Nickel and Cobalt, P. Queneau,
Editor, Interscience Publishers, New York, 1961.

Battelle Memorial Institute, A Study to Identify Opportunities
for Increasaed Solid Waste Ttilization, Vol. III Copper,
Battelle Mem., Columbus, 1972.

Boggs, W.B., "Roasting, Smelting and Converting," Ch. 4,
Copper - The Science and Technology of the Metal, Its
Alloys and Compounds, A. Butts, Editor, Reinhold Publishing
Co., New York, 1954.

Bravard, J.C., Flora, H.B., 'and Portal, C., "Energy Expenditures
Associated with the Production and Recycle of Metals,"
ORNL-NSF-EP-24, Oak Ridge National Laboratory, Nov., 1972.

Bridgestock, G., "How to Limit SO. Emissions With the Flash
Smelting Process, Eng. and Min. Journal, Vol. 172, No. 4,
pp. 120-122, April, 1971.

Brown, Martin S., and Butler, John, The Production, Marketing
and Consumption of Copper and Aluminum, Frederick A. Praeger,
Publisher, New York, 1968.




12.

13.

14.

1s5.

16.

17.

18.

18.

20.

21.

122,

99

Bureau of Mines, Materials Survey = Copper, Washington, D.C., 1965.

Chapman, P.F., "The Energy Costs of Producing Copper and
Aluminum from Primary Sources," Metals and Materials,
February, 1974.

Chapman, P.F., "The Energy7Costs of Producing Copper and Aluminum
from Primary Sources," Open University, Energy Research
Group, Report #ERG 001, August, 1Y7/3 (revised Dec., 1973).

Chapman, P.F., "Energy Conservation and Recycling of Copper
and Aluminum from Secondary Sources," Open University,
Energy Research Group Report # ERG 002, October, 1973.

Davies, D., "Energy Utilization in the Melting and Refining
of Copper," Metals and Materials, March, 1974, p. 176.

_Eichrodt, C.W., and Schoen, J.H., Electrolytic Copper Refining,

- Chapter 8, "Copper - The Science and Technology of the
Metal, Its Alloys, and Compounts," A. Butts, Editor,
Reinhold Publishing, New York, 1954.

Flowler, M.G., "Smelting Practices of Phelps Dodgé in Arizona,"
presented in Extractive Metallurgy of Copper, Nickel, and
Cobalt, Interscience Publishers, New York, 1960, p. 202.

Houthakker, Hendrik, S., "Copper: The Anatomy of a Malfunctioning
Market," remarks delivered at Duke University, Durham,
N.C., March 11, 1970, for Exectuive Office of the President's
Council of Economic Advisors.

Kellogg, H.H., and Tien, J., "Energy Considerations in Metal
Production, Selection and Utilization," paper presented
at the October 2, 1973 AIME Meeting, Chicago, Illinois.

Kellogg, H.H., "Energy Efficiency in the Age of Scarcity,”
Journal of Metals, June, 1974, p. 25.

Miller, A., "Process for the Recovery of Copper from Oxide : |
Copper-Bearing Ores by Leach, Liquid Iron Exchange and |
Electrowinning at Ranchers Bluebird Mine, Miami, Arizona," |
pp. 337-367 of The Design of Metal Producing Processes,

R.M. Kibby, Editor, American Institute of Mining, Metal-
lurgical, and Petroleum Engineers, Inc., New York, 1969.




23.
24.
25.

' 26.

2.

'28.

©29.
30.
31.
32.

33.

100

Monhemius, A.J., "Trends in Copper Hydrometallurgy," Chemical
and Process Engineering, pp. 65-68, January, 1970.

Morning, J.L., and Greenspoon, G., "Flotation Trends," Minerals
Yearbook 1970, Volume 1, Bureau of Mines, U.S. Department
of Interior, 1972, p. 80.

McMahon, A.D., "Copper, A Materials Survey," Bureau of Mines
Information Circular 8225, U.S. Department of Interior, 1965.

Nekervis, R., Pilcher, J., Varga, J., Jr., Gonser, B., and
Hallowell, J., "Process Modifications for Control of
. Particulate Emissions from Stationary Combustion, Inciner-
ation, and Metals," EPA 650/2-74-100, Environmental
Protection Technology Series, October, 1974, p. 56.

Nelson, R.R., and Brown, R.L., "The Duval Corporation Copper
Leach, Liquid Ion Exchange Pilot Plant," pp. 324-336 of
The Design of Metal Producing Processes, R.M. Kibby, Editor,
American Institute of Mining, Metallurgical and Petroleum
Engineers, Inc., New York, 1969.

"The Potential for Energy Conservation in Nine Selected
Industries," Draft report prepared by Gordian Associates,
New York, for the Office of Energy Conservation, Federal
Energy Office, April, 1974.

Spendlove, M.J., "Methods for Producing Secondary Copper,"
Bureau of Mines Information Circular 8002, U.$. Department
of Interior, 1961.

Stanford Research Institute, "Patterns of Energy Consumption
in the United States," Stanford Research, Menlo Park, Calif.,
Stock Number 4106-0034, Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C. 20402.

Stevens, B., "Continuous Copper Smelting," Chemical and Process
Engineering, pp. 28-30, January, 1972.

Themelis, N.J., McKerrow, G.C., Tarassoff, P., and Hallett,
G.D., "The Noranda Process," Journal of Metals, pp. 25-32,
April, 1972.

Verney, L.R., Harper, J.E., and Vernon, P.N., "Development
and Operation of the Chambishi Process for the Roasting,
Leaching, and Electrowinning of Copper," pp. 272-305,
Extractive Metallurgy Division Symposium on Electro-
metallurgy, Cleveland, 1969, Met. Soc. AIME, New York.




101

34. Worthington, R.B., "Autogenous Smelting of Copper Sulfide
Concentrate," report of Investigations 7705, U.S. Department
of Interior, Bureau of Mines, Washington, D.C., 1973.

35. Wykes, R., and Duncan, W.F., "The Evolution of the Modern
Copper Rod Mill," Wire Journal, September, 1972, pp. 102-1le6.




A-XTIII.

10.

11.

12.

13.

102

FERROUS FOUNDRIES

American Gas Association, A Study of Process Enérgy Require-
ments in the Iron and Steel Industry.

Amner, Dean S., Mechanization and Manpower in Gray-Iron
Foundries, Boston, Massachusetts; Northeastern University,
1965. :

Borsch, Einar A., "Foundries Look to the Future," Foundry
Magazine, Penton Publishing Co., Cleveland, Ohio,
January, 1973.

Brown, J.W., "Electric Arc Furnaces - A $35 Million Annual
Load," Electric World, February 5, 1968.

Census of Manufactures, U.S. Department of Commerce, Bureau
of the Census, Ekey and Winter, Introduction to Foundry
Technology, McGraw-Hill Book Co., New York, 1958.

Gude, William G., "Foundries Face the Energy Crisis,"” Foundry
Magazine, Penton Publishing Co., Cleveland, Ohio,
February, 1971.

Haecker, C.F., "Iron Melting and Pollution Control," Foundry )
Magazine, Penton Publishing Co., Cleveland, Ohio, Feb., 1971.

Heine, Loper, and Rosenthal, Principles of Metal Casting,
McGraw-Hill Book Company, New York, 1967.

"How Emission Control Affects Melting Costs," Foundry Magazine,
Penton Publishing Company, Cleveland, Ohio, May, 1971. '

Huskoenen, "The Wankel Rotary Engine - What It Means to You,"
Foundry Magazine, Penton Publishing Co., Cleveland, Ohio,
May, 1973.

"Inventory of Foundry Equipment," Foundry Magazine, Penton
Publishing Co., Cleveland, Ohio, May, 1954.

Jenson, Joh E., Ed., Forging Industry Handbook, Ann Arbor,
Michigan: Ann Arbor Press, 1966.

McGannon, Harold E., ed., The Making, Shaping and Treating of
Steel, 9th Edition, Pittsburgh, Pa., Herbick and Held, 1970.




14.

15.

l6.

103

Venendaal, Robert, and Davis, J.A., "Equipping for Natural Gas
Cupola Injection," Foundry Magazine, Penton Publishing Co.,
Cleveland, Ohio, July, 1969.

Weber, Herbert J., "Impact of Air Pollution Laws in the Small
Foundry," Air Pollution Control Association Journal,
February, 1970.

"What Automation Can Do For Foundries," Metal Progress, Feb., 1970.




10.

11.

104

ALUMINUM

Aluminum Association, Aluminum Statistical Review, - 1972;
New York: Aluminum Association.

Aluminum-Profile of an Industry, New York: Metals Week,
McGraw-Hill, 1969. :

Atkins, P.R., "Recycling Can Cut Energy Demand Dramatically,"
Engineering and Mining Journal, May, 1973, p. 69.

Battelle Memorial Institute, A Study of Identify Opportunities
for Increased Solid Waste Utilization, Vol. II Aluminum,
Battelle Memorial Institute; Columbus, 1972.

Bessho, T., and Suetake, H., "Appraisal of the Operation of
Aluminum Reduction Cells for Maintaining High Current
Efficiency,” pp. 172-188, R.M. Kibby, Editor, Proceedings
of the Extractive Metallurgy Division Symposium, Chicago,
Illinois, December, 1967.

Bravard, J.C., Flora, H.B., and Portal, C., "Energy Expenditures
Associated with the Production and Recycle of Metals,"
ORNL-NSF-EP-24, Oak Ridge National Laboratory, November, 1972.

Brown, Martis S., and Butler, John, The Production, Marketing
and Consumption of Coppor and Aluminum, New York: Frederick
A. Praeger, 1968.

Chapman, P.F., "The Energy Costs of Producing Copper and
Aluminum From Primary Sources," Metals and Materials,
February, 1974, p. 107. '

Chapman, P.F., "Energy Conservation and Recycling of Copper
- and Aluminum," Metals and Materials, June, 1974, p. 311.

Chapman, P.F., "The Energy Costs of Producing Copper and
Aluminum from Primary Sources," Open University Energy
Research Group Report No. ERG 001, August, 1973 (revised
December, 1973).

Chapman, P.F., "The Energy Costs of Produ¢ing Copper and
Aluminum from Secondary Sources," Open University Energy
Research Group Report No. ERG (002, October, 1973.




12.

13.

14.

15.

17.

18.

19.

20.

21.

105

Ccundiff, W.H., "Conservation in Alumina Production," paper
presented at the Conference of Energy Conservation and-
Recycling in the Aluminum Industry, Massachusetts
Institute of Technology, June 18-20, 1974.

Gilroy, D., "The Electrowinning of Metals," Chapter 6, A.
Kuhn, Editor, Industrial Electrochemical Processes,
Elsevier Publishing Company, Amsterdam, Netherlands, 1971.

Givry, J.P., "Technical and Economic Aspects of Aluminum Cell
Conductors,"”" Extractive Metallurgy of Aluminum, Vol. 2,
Aluminum, G. Gerard, Editor, Interscience Publishers,

New York, 1963.

- Hollingshead, E.A., and Braunworth, V.A., "Laboratory In-

vestigation of Carbon Anode Consumption in the Electrolytic
Production of Aluminum," p. 31-50, G. Gerard, Editor,
Extractive Metallurgy of Aluminum, Vol. 2, Aluminum,
Interscience Publishers, New York, 1963.

Kellogg, H., "Energy Consumption for Production of Aluminum,"”
November, 1972, (paper prepared at Henry Krumb School of
Mines, Columbia University).

Kirby, D.E., Singleton, E.L., and Sullivan, T.A., "Electro-
winning of Aluminum from Aluminum Chloride," Bureau of
Mines, Report of Investigations 7353, U.S. Department of
the Interior, 1970.

Kirby, R.C., "Energy Assessment of Substitutes for Bauxite
and/or Bayer Process," Conference on Energy Conservation
and Recycling in the Aluminum Industry, MIT, June 18-20, 1974.

Peacey, J.G., and Davenport, W.G., "Evaluation of Alternative
Methods of Aluminum Production," J. Metals, July, 1974.

Peters, F.A., Johnson, P.W., and Kirby, R.C., "A Cost Estimate
of the Bayer Process for Producing Alumina," Report of
Investigation 6730, Bureau of Mines, U.S. Department of
the Interior, 1966.

,"The Potential for Energy Conservation in Nine

» Selected Industries, Vol. I, The Data Base," draft of a

report prepared for the Office of Energy Conservation,
Federal Energy Office, Washington, D.C., by the Gordian
Association, New York, April, 1974. .



22.

23.

24.

25.

26.

27.

28.

29.

30.

Rains, R.K., and Kadlec, R.H., "The Rediction of Al,.0, to.
Aluminum in a Plasma," Metallurgical Transactiofis; -
1(3), pp. 1501-1506, June, 1970. _ -

Ransley, C.E., "The Applications of the Refractory Carbides
and Borides to Aluminum Reduction Cells," Extractive
Metallurgy of Aluminum, Vol. 2, Aluminum, G. Gerard,
Editor, Interscience Publishers, New York, 1963.

Reese, K.M., and Cundiff, W.H., "In Aluminum Production thé
First Stage is Alunina," Industrial and Engineering
Chemistry, Vol. 47, September, 1955, p. 1672.

Russell, A.S., "Energy Conservation in Primary Metals
Processing," paper presented at the AAAS San Francisco
meeting on Controlling the Energy Delta (Demand-Supply), -
February 25-27, 1974.

Scalliet, R., "Considerations on Modern Cells with Prebaked
Anodes," Extractive Metallury of Aluminum, Vol. 2,
Aluminum, G. Gerard, Editor, Interscience Publishers, -
New York, 1963. .

Smith, F.R.A., "Aluminum Reduction and Refining," Metals
and Materials, March, 1974, p. 182.

Toth, Charles and Lippman, Alfred, "The Quest for Aluminum,"
Mechanical Engineering, September, 1973.

Van Lancker, M., Metallurgy of Aluminum Alloys, Chapter II;
The Industrial Production of Aluminum, Chapman and Hall,
Ltd., London, 1967. :

Zubrzycki, B.J., "Applications of Fluidization to the Production
of Alumina," Extractive Metallurgy of Aluminum, Vol. 1,
Alumina, Interscience Publishers, J. Wiley and Sons,

New York, 1963, p. 273.




S TR T T

107
© V. TEXTILE

1. "Achieving Pollution Control in Textiles: A Report," America's Textile
Reporter, (84) No. 22, 20-23, 26, 27, 1970.

(£

"Activated Carbton Reclaims Textile Industry's Waste Wategs," Environ-
mental Science & Technology, (3) No. 4, 314-5, April 196¢.

3 "Aerated Lagoon Handles 10-milliomn gpd.," Textile World, (11€)

No. 2,
86-87, February 1966.

4. Akhmedor, K.M. and Goribov, I‘.M. , "Methods for Removing Sulfur Dyes
. from Wastes from the Dyeing Plent of the V.I. Lenin Bakin Textile
Works", Tekh. Progress 5, 41 (1964).

5. Alspgugh, T.A., "More Progress Needed in Water Pollution Control,"
American Textile Reporter, 83, 32, 1969.

§. Alspaugh, T.A.
" "Treating Dye Wastewaters™

45th Annual Conference of the Water Pollution Control Federation
Atlanta, Georgia, Oct. 8-13, 1972.

7. Ameen, J.S., "Lint Elimination Enhances Textile Waste Treatment,"
Parer Fresented at Joint ASMZ/EPA Reuse and Treatment of Waste Water

General Industry and Food Processing Symposium, New Orleans, la.,
March 28-30, 1972.

8; Americon Association of Textile Chemists and Colorists, "The BOD of

Textile Chemicals, Updated List-1966", Am. Dye. Reot., 53, 18:
39. (1966),

. Anderson, C.A., "Woo! Crease Recovery and Effluent Treatment",
Textile J. of Australia 40, 4:11 (1965).

10 Anon. "Recirculation at Sewage Works to Deal with Kiering Cotton
) Liquors", Water Pollution Abstracts 41, p. 1633 (1948).

11.Anon., "Will Solvent Dyeing Solve Water Pollution Problems", Atlantic
News 5, #3, p. 1 (1969). -

i..Anderson, J.Hd., Biodegradation of Vinyl sulfone Reactive Dyes,"
Master's Thesis, Georgia Inst. of Technology, December 1965.

13."An Industrial Waste Guide to the Synthetic Textile Industry,"
'U.S. Dept. HEW, PHS Publication 1320, 1965, 23 pp.

14 Arnold, L.G., WPorecasting Quantity of Dyestuffs and Auxiliqry'
Chemicals Discharged into Georgia Streams by the Textile ;naus:ry,"
Master's Thesis, Georgia Inst. of Technology, September 1367.

15.Aston, R.S., "Recovery of Zinc from Viscose Rayon Effluent,"
Proc. 23rd Industrial Waste Conference, Purdue University, Eng.
Extension Service 132, 6€3-74, 1968.

16. Aurich, C., C.A. Brandon} J.S. Johnson Jr., R.E. Mianturn et al.,

"Treatment of Textile Cyeing Wastes by Cynamically Formed Membranes,®
J. WPCF (44) No. 8, 1545=51, 1972.




17.

18.

19.

20.

21.

24,

25.

26.

27..

28.

29.

30.

31.

32.

Barnes, W.V., and S. Dobson, "Surface-active Agents in Textile Pro-
cesses and their Zffect on Effluents," Journal of the Society of Cyers.
and Colorists, (83} No. 2, 313-20, August 1667,

Beck, E.C., "Treating Polluted Dye Water Wastes," American Dyestuff
Reporter, (61) No. &4, 70-1, 1972.

Biggs, A.I., "Biological Treatment of Textile Effluents," Chemistry
and Industry, 1536-8, September 16, 1967.

“"Eio-regenerated Activated Carkton Treatment of Textile Dye Wastewater"
Water Pollution Control Research Series 1209 0D WW 21/71.

Bode, H.E., "Process for sizing textiles and the disposition of sizi-
wastes therefrom,” U.S. Patent 3,093,504,

Bogren, G.G., "A Plant for the Degreasing of Wool Scouring Wastes,"
J. Boston Soc. Civil Engrs, (13) No. 1, 18-23, 1926.

Bcoman, K.A., J. Dupre and E.S. Lashen, “Biodegracdable Surfactants
For The Textile Industry," American Dyestuff Reporter, (56) No. 3
30-36, January, 1967.

Brandon, C.A., "Dynamic-Membrane Hyperfiltration-- Key to Reuse of
Textile Dye Waste?" ASME Publication, 71-Tex-~4.

Brandon, C.A., J.S. Johnson, R.E. Minturn, and J.J. Porter, "Complete
Re-Use of Textile Dyeing Wastes Processed with Dynamic Membrane Hyper=-
filtration," Paper Presented at Joint ASMI/EZPA Reuse and Treatment
of Wastewater General Industry and Food Processing Symposium, New

Orleans, La., March 28-30, 1972.

Brannock, P., "Water Follution and Waste Contreol in the Textile
‘Industry," Textile Forum, 25, 10-13, December 1967-January 1968.

"Fug Husban@ry is the Secret of Waste Disposal Plant Suécess,"
Process Engineering, 67-8, March 1971.

Buswell, A.M., and H.F. Mueller, "Treatment of wool Wastes," Zroc.
11th Ind. Waste Conference, Purdue University, May 15-17, 1¢s3

carrigue, C.S., L.U. Jaurequi, "Sodium hydroxide recovéry ip textile
industry," Proc. 22nd Ind. Waste Conference, Furdue University,
Eng. Extension Ser. 121, pt. 2, 861-8, 1986.

Case, F.N , E.E. Ketchen, and T.A. Alspaugh, "Gamma-Induced Low
Temperature Oxidation -of Textile Effluents," JAATCC, (<) YWo. &, 1§73.

-7

"Centrifugal recovery of wool grease," Wool Science Review, 37,
23-36, October 19689.

Chipperfield, P.N.J., "Performances of Plactic Filter Media in
Industrial and Domestic Waste Treatment," J. Water Pollution Control
Fed., (3S) No. 11, 1860, November 1967.

108




33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

44.

45.
46.

47.

48.

49,

50.

109

"Clemson has Wastewater Breakthrough," Southern Textile‘News, 1z,
Octoter 18, 1971.

"Close-Downs Hit Six More Textile Plants' Pollution Control 2~ Tactor,¥
American Textile Reporter, (54) No. 9, 19, 50, April 197C.

wcolor, Heavy Metal Removed by -Adsorption," Cremical Processirg, (3:Z}
Ne. 9, 13, 1972.

nCooperative Program to Study Radiation-Oxidation of Textile Mili
Effluents," Journal American Assn. of Textile Chemists and Lolorlsts,
(3) No. 3, 66-67, March 1971.

Corning, V.
“pollution Control in Jant7en Dyehouse"
Knitting Times (39) No. 35, 44-45, 1970.

cosgrove, W.J., "Water Pollution and the Textile Industry,” Cznadian
Textile J., 63-6, January 1970.

craft, T.F., and G.G. Eichholz, "Synergistic treatment of textile
dye wastes by irradiation and oxidation," Int. J. Appl. Radiar
Isotopes, (22), No. 9, 5u43-7, 1971.

Davis, E.M., "BOD vs COD vs TOC vs TOD," Water and Wastes Engineering
(8) No. 2, pp 32-38, 1971.

Dean, B.T., "Nylon Haste Trcatment," J. Water Pollution Control Fed.,
(33) No. 8, 864, August 1961.

Dixit, 4.D., and D.V. Parikh, "Practical considerations in the reuse

of water in the textile 1ndustrj," Textile Dyer and Printer (India),
4, 45-50, June 1971.

Driesen, M., "application of the Thermal Process Technique to )
Effluent Problems,® Brit. Chem. Eng. (15) No. 9, 1154, 1970; Textile
Tech. Digest, 28, 2887, 1971.

‘Eaddy, J.M., "Activated Sludge Treatment of Textile Wastes to Mezt
High Stream Classifications - What Standards and Rcw to M2zt =
AATCC NdNational Technical Confercnce, Septemkber 28-3C, 1572.

“"Effluent Treatment in Dyeworks,"The International Dyer and Textile
Printer, 134, 871-3, Decemkter 3, 1965.

Eguchi, Y., and Y. Uda, “Wastewater Treatment by Granular acczivates
Carbon,%" J. Textile Machinery Soc. Jaran, (24) No. 8, 555-51, 1971.

English, W.I., T.A. Alspaugh, "Research Urgent on Water Purification,
in-plant work," Modern Textiles (50) No. 11, 21 -4, 1969.

Farrow, J.C., L.J. Hirta and J.F. Judkins, Jr., "Estimating Construc-
tion Costs of Waste Water Treatment Systems,'" Textile Chemist and
Colorist, (2) No. 3, 35/63—“0/68 February 11, 1970.

Fathmann, D.H., "Solving the Effluent Problem in Textlle “ills., I,"
Tex. (Neth.), (29) No. 12, 918-20, 197G.

Fathmann, D.H., "Solving the Effluent Problem in Textile Mills. II,"
Tex. (Neth.), (30) No. 1, 37-4C, 1971.




51. Ganapat, S.V., "Some Observations on In-Plant Process Control for
Abatement of Follution Load of Textile Wastes," Environmental HealzZ>,
(8) No. 3, 169-173, 1966.

52. Garrison, A.W., "The Effect of High Pressure Rajdiolysis on Textile

Wastes, Including Dyes and Dieldrin," Proc. Sth International conf.
Water Pollution Research, 1970.

53, Gramley, D.L., and M.S. Heath, "A Study of Water Pollution Ccatrol
in the Textile Industry of North Carolina," Water Resources Iesearc:
Institute of University of North Carolina.

54, Harker, R.P., "Effluents from the Wool Textile Industry - Protlers
Associated with Treatment and Reuse," Chem. Eng. CE 8-13, Jan./Fetk.
1970. (London)

55 Harker, R.P., and B.M. Rock, "Water Conservation and Effluent Disposa-

in the Wool Textile Iddustry," J. Soc. Dyers and Colourists, (87),
No. 12, 481-3, 1971,

5g. darmsen, H., "The New Biological Treatment Plant for the Works of
Hoechst at Kesterbach," Stadtehygiene, 21, 62-~4, 1970. :

57. Hertz, G., assignor to Crompton & Knowles Corp., Worcester, Ma.,

"Electrolytic Treatment of Waste Dye Liquor," U.S. Patent #3,485,729,
December 23, 1969. :

53. Hood, W.S., "Color Evaluation in Effluents from Textile Dyeing and

Finishing Processes," Master's Thesis, Georgia Inst. of Technology,
August 1967.

59. Howard, M., "Textiles: ins
March, 1973, ) . T

60. Hudd;eston, R.L., "Biodegradable Detergents for the Textile Incustry,"”
American Dyestuff Reporter, (55), 2, 42-4, 19¢6.
61. Ingals, R.S., "Factors Causing Pollution of Rivers by Wastes from the

) Textile Industry," American Dyestuff Reporter, (51) No. 1§, 47-1,
May 1962.

62. "Is Recirculation of D

ye Waste Feasible?", Textile Industri 5
No. 12, 95, 1971. : ’ neustries, (133)

63. Jarkeis, C., "Filter Pretreatment of Wastewater Saves Money for Velve:
Textile," American Dyestuff Reporter, (61) No.8, 32-3, 1972.

64_Jones! E.L:, T.A. Alspaugh, and H.B. Stokes, "Aerctic Treatment of
Textile Mill Waste," Journal of the Water Polluticn Control Federatioc:
(38) No. 5, 495-512, May 1962.

65. Jones, L.J. Jr., "Textile Waste Treatment at Cantcn Cotton Mills,®
J. Water Polliution Control Fed., (37) No. 12, 1693, December 196%.

66 Jones, L.L. Jr., "Textile Waste Treatment at Canton Cotton Mills,™
" American Dyestuff Reporter, (54) No. 22, 61-62, October 1965.

57. Jones, T.R., “Textile Industry Wastes: Effluent Treatment: wWaste
Reclamation: Mean-made Fibers," Effluent §& Water Treatmsnt Journal,
London, (12) No. 7, 352-355, July 1972.

110



68.

69.

70.
71.
72.
73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

34.

111

Judkins, J.F., R.H. Dinius,
Wastewater to Reduce Polluti
Auborn, University, Alabkama.

et al., "Gamma Radiation of Texzile
on," Water Resources -Research irst.,

- Kaukare, V.S., "Water Conservation and its Reuse from Treacgd .
Effluents,” Textile Dyer and Printer (Ind.) (3) ¥o. 1, 171-3, 1369,

Khare, G.K., and C.A. sastry, “Studies on Characterization and
Pollutional Effects of Viscose Rayon Wastes,"™ Environmental Health,
vol. 12, $9-109, 1970.

Klein, L., "Strean Pollution and Effluent Treatment, with Special
Reference to Textile and Paper Mill Effluents," Chemistry and
Industry, (21), 866-73, May 1964,

Kollar, I., “Recovery of zinc Ions from Waste Solutions in the

Processing of Viscose on Ion Exchanger, " Czech Patent, (136) No. 147,
(Cl. D olc), April 15, 1970.

KRulkarni, H.R., S.U. Khan, and wW.M.
Textile Wastes and Recovery Caustic
(18) .No. 13, 30-3, July 1, 1971,

Deshpande, "Characterization of
Soda from Kier Wastes, " Colourags,

Kwie, W.W., "Ozone treats waste streams from Folymer plants,™ wWater
and Sewage Works, (116), 74-8, 1969.
Laude, L., "Economy and Recycling of Water in the Bleaching and

Cyeing Industries," Centre Textile Controle Sci. Bulletin, No. 78,
481-99, June 1971.

Laurie, D.T., and C.A. Willis, "Treatment Studies of Combinzsé Textii=
and Domestic Wastes.® ’

Lawton, E., "Textile Mill -- Effluent Control," Textile Forum, (83)
No. 1, 8, Februarvy 1965.

Leatherland, L.C., "The Treatment of Textile Wastes," Proc. 24th Ind.

Waste Conference, Purdue University, Ext. Ser. 135, 896-902, 197¢C.

Little, A.H., "Measures Taken Against Water Pollution in the Textile
Industry of Great RBRritain," Pure and Applied Chamistry, 2¢, 1-3,
355-64, 1S72.

Little, A.H., "The Treatment and Control of Bleaching and Dyeing
Wastes," Water Pollution Control, London, 68, 178-89, 1969.

Little, A.H., "Treatment of Textile

t Waste Liquors," Jcurna? of the
Society of Dyers and Colorists,

(83) No. 7, 268-73, July 1527.

Little, A.H., "Use and Conservation of Water in Textile Processing, "

Journal Soc. Dyers Colourists (G.B.), (87) No. 5, 137, 1971; world
Textile Abs., 3, 4952, 1971. :

‘MaCaulay, H.H., "The Economics of Pollution Control," Journal American
Assn. Textile Chemists and Colorists, (3) No. S5, 108-110, May 1971.

Marinich, v., et al., "“Removal of Lubricants from Effluents of
Caprolectan Production," Fibre Chem., No. 4, 459-61, July - Aug. 1965,




85. Masselli, J.W., et al., "Factors Affecting Textile Waste Treatability,
- ¢ . . :
Textile Industries, 135, 84 and 108. 1971.

86. Masselli, J., et al., "Simplifying Pollution Surveys in Textile Mills,'"’
Industrial Water Engineering, (7) No. 8, 18-22, 1970.

37. Masselli, J.W., N.W. Masselli and M.G. Burfeora, "A Simplification
of Textile Waste, Survey and Treatment," N.E. Interstate Water
Pollution Control Commission, July 1959, 68 pPpP.

38. Masselli, J.W., N.W. Masselli, and M.G. Burford, "A Simplification

of Textile Waste Survey and Treatment," New England Interstate Water
Pollution Control Commission, June 1967.

Masselli, J.W., and M.J. Buford, "Pollution Sources in WOO% ScouEing
and Finishing Mills and their Reduction Through Process anad oncfss.’
Chemical Chaﬁges," Prepared for New England Interstate Water Foliutio:
Control Commission. '

39.

30 Michelsen, D.L., "Research on Treatment of Dye wastes," Textile
"Chemist and Colorist, (1) No. 7, 179-80, March 1969.

91. Michelsen, D.L., "Treatment of Cye Wastes," Textile Chem. Colorist,
(1), 179-81, 1969.

92 .Morton, T.H., "Water for the Dyer," Journal of the Society oi Dyers
and Cclorists, (83) No. 5, 177-134, May 1967.

33 Movar, -A.E., C.A. Rodman and E.L. Shunney, "Treating Textile Wastes
" With Activated Carbon,'" Textile Chemist Colorist, (2) No. 15, 35-39,
August, 1970.

j., Natha, Roop, "Mothproofing Without Pollution," JAATCC, (S) No. 2, 1975

95. Neas, G., "Treatment of Viscose Rayon Wastes," Proc. 14th Ins. Wastz=
-Conference, Purdue University, Ext. Ser. 1G4, 450, 1960.

96. Newlin, X.D., "The Economic Feasibility of Treating Textile Wastes in
Municipal Systems," J. WPCF, (43) No. 11, 2195-9, 1371.

97. Northup, H.J., "There are Some Answers to Textile Pollution," Journal
of the American Association of Textile Chemists and Colorists, (2)
No. 15, 17-23, July 29, 1970.

98. Nosek, J., "Complex Alkal. Management During Purification of Cotton
Fabrics," Bodni HBospodarstvi (Czecn.), (20) No. 12, 323, 1970; cChenm.
Abs., 75, 24980, 1971+

99, Pangle, J.C. Jr., assignor to ban River Mills, Danville, Va., "“Re-
claiming Water frcom Textile Mills Waste Waters," U.S. Fatent #3,819,
Decemher 31, 1968.

100. paulson, P. ) N
"Water Purification - An Alternative to Solvent Dyeing
International Dyer & Textile Printer - June 4, 1971.

101, Perera, N.A.P., "Textile Effluents and their Safe Disposal," 3ilk
and Rayon Industries of India, 12, 555-74, November 1559.

112




113

; ing ¥ " J. I=st.
102 Petru, I.A., "Comkined Treatment of Wool Scouring Wastes," J
) d oy ! - .
Sew. Purif., Pager No., 3, 497-3, 1964,

03 Phipps, Ww.H., "Activated carbon reclaimg water for carpet mill,"
103 Wat. Wastes Engineering, (7) Yo. 5, C22-C23, 1970.
104. 9“pollutants are all bturned Up," Water and Wastes Engineering, -
' March 1973.

105. "Pollution Control: Plant Design is the Payoff," (staff Interview

with Charles Roberts), Textile Industries, (135) No. 11, 78-80, 117,

1971, ' 1
106 Poon, E.P.C., "Biodegradability and Treatability of Combined Yivlon 3}1-

Municipal Wastes," J. wWater Pollution Control Fed., (&2), 103-3, %323/229

107. Poon, C.P.C., and =.L. Shunney, "Demonstration of a New Process for
the Treatment of High Concentration Textile Dyeing and Finishing
Wastes, " AATCC Symposium, March 31 - april 1, 1971.

108. Poon, C.P.C., and E.L. Shunney,

C : YHave a Space Proktlea," wWater and
Wastes Engineering, March 1973.

109 Porter, J.J., A.R. Aberrathy, J.M. Ford, and D.W. Lyons, "The State

of The Art of Textile Waste Treatment," Clemson University (FWPpCA
Project 12090 Ecs), August 1970.

110. Porter, J.J., "Concepts for Carkbon Adsor
Journal of American Assn.

ption in Waste Treatment, "
29-35, FeLruary 1972.

Textile Chemists ang Colorists, (4) No, 2,

111. Porter, J.J., D.W. Lyons and W.F. Nolan, "Water Uses and Wastes
in the Textile Industry," Environmental Science Technoloqgy, (€)
No. 1, 36~-41, 1972.

112. Porter, J.J., "How Should We Treat our Cha

Clemson University, Rev.: of Ind. Mgmt.
1971.

nging Textile Waste Stream?®
& Textile Science, 10, 61-70,

113. Porter, J.J., et al., "Textile Waste Treatment, Today and Tomorrow, "

Chem. Eng. Progr. Symp. Ser., (67) No. 107, 471, 1971%; Chem. Abs., 74,
143143, 1971, i .

114. Porter, J.J., "The Changing Nature of Textile Frocessing and Waste

Treatment Technology," Textile Chemist Colorist, (2) No. 19, 21-24,
September 1970.

115 Porter, J.J., "The removal and fate of &olor in the textile waste
: stream," Sources and Resources, 5, 23-4, 1972.

116. Porter, J.J., "Treatment of Textile Waste with Activated Carbon, "
American Dyestuff Reporter, (61) No. 8, 24-7, 1972,
A\

117. Portgr, J.J., "What you should know about wa
American Dyestuff Reporter, (60)

Ste treatment processes,"
No. 8, 17-22+, August 1971.




i i i Disperse Dyes,"
Powell, S.D., "Eiodegradation of Anthraquinone
118. Master:s Theéis, Georgia Inst. of Technology, September 1969.

119. Powell, S.D. . .
"Biodegradation of Authraquincne Disperse Dyes"
Thesis, Georgia Inst. Tech., 9, 238, 1571.

120 Pratt, H.D., Jr. ) .
* "a study of the Degradation of Some Azo Cispers
Disposal Systems™®
Thesis, Georgia Inst. Tech., 9, 238, 1971.

1 Rhame, G.A., "Aeration Treatment of Textile Finishing‘Wastes in Scuth
21. Carolina," American Dyestuff Reporter, (60) No. 11, 4s, 48-50, 1971.

122 Rhame, G.A., "Likterty, S.C., Textile finishing waste," Wat. Wastes
" Engineering, (7) No. S5, C6, 1970.

123, Rhame, G.A., "Review of South Ca

rolina Practices in Textile
Wastes, " Industrial Waste,

18 IW/49-53, Sertember~Gctcher 19

124. Rahme, G.A., "Treatment of Textile Fi

' nishing Wastes by Surfacs Aerat:ion
26th Annual Industrial Waste Conferen

ce, Purdue University, Mzy 1971.

125. Rayburn, J.A., "Examine Those Effluents," American Dyestuff Repcrter,
(61) No. @, 103-4, 1972.

126. Rayburn, J.A., "Overall Problems of Tertiary Treatmenc gg‘Textil
Waste for the Removal of Color, COD, TOC, Susrended Solids,
Dissolved Solids, etc.,!" Paper presented at AATCC Na+tional Tezinical
Conference, Philadelghia, Pa., September 28-3C, 1972.

e

127. Rea, J.E.
"Treatment of Carpet Wastes for Disposaln .
Proc. Industrial Waste and Pollution Conference and Advanced

Water Conference, 22nd and 3rd. Oklahoma State University,
Stillwater, Oklatoma, March 24-30, 1971,

128. Rebhun, M., a. Weinberqg, and N. Narkis

"Treatment of Wastewater from Cotton Dyeing and Finishing Works
for Reuse"

Eng. Bull. Purdue Univ., Eng. Ext. 137 (pt. 2), 197¢C.

129. Richardson, R.W., ®The Suprly,
) the Cyehouse," J., of the
485-91, November 1957.

Treatment and Disposal of water in
Society of Dyers & Colorists, (73) No. 11,

130.Rodman, C.A., and E.L. Shunney
"Clean Clear Effluent"

Tex. Manufacturer (39) No. 49, 53-56, 1972.

131.Rodman, C.A., and E.L. Shunney (Fram Corporation), "Bio-Regenerated
Actzva?ed Carbon Treatment of Textile Dye Wastewater," EPA Water
Pollution Control Res. Series 12090, Dwi4 01/71, January 1971.

132, Rodman, c.A., and E.L. s
ment of Textile Finishin
No. 107, 451,
3, 4954, 1971.

hunney, "New Concept for the
g Wastes," Chem. Eng. Progr.
1971; Chem. Abs., 74, 11309s,

Biological Treat-

Symp. Ser., (67)
1971; world Textile Abs.,

L4




133. Rodman, C.A., and E.L. Shunney, "Novel approach removes colour from
textile dyeing wastes," Water Wastes Eng., (8) No. 9, E18-E23, 1971.

134,' Rodman, C.A., and P. Virgadamo, "Upgrading Treated Textile Wastewater, "
American Dyestuff Reporter, (61) No. 8, 21-3, 1972.

135. Rodman, F.A., "Removal of Color From Textile Dye Wastes," Journé}
American Assn. Textile Chemists and Colorists, (3) No. 11, 239-237,
November 1971.

136’ Ryder, Lan
"The Design and Construction of the Treatment Plant for wool
. Scouring and Dyeing Wastes at Manufacturing Plant, Glasgow, Va,.n"
- Boston Soc. Civil Engrs., 37, 183-203, April 195¢.

137. Sadow, R.D., "The Treatment of Zefran Fiber Wastes," Proc. 1%5ch Ind.
Waste Conference, Purdue University, Ext. Ser. 105, 359, 1<€1.

138. sahlie, R.S., and C.E. Steinmetz

"Pilot Wastewater Study Gives Encouraging Indications"
Modern Textiles, (5C) No. 11, 20-28, 1969.

139. schaafhausen, J., "Measures of Hoechst A.G. Dye Works for the Treatment
of Wastewaters," Stadtehygiene, 21, 61-2, 1970. {(German)

140. shindala, A., and M.J. Callinane, "Pilot Plant Studies of Mixtures of
Pomestic and Dyehouse Wastes," American. Dyestuff Reporter, (59) No. 8,
15~19, August 1970. _

i i ) Jastewater,'
Shunne E.L., Et al., "Decolorization of. Carpet Yarn Dye Was '
Americga Dyeséuff-Reportez, (60) No. 6, 32, 1971; world Textile Abs.,
3. 6128, 1971, : N . )
. . c e . = -s from a
142. Simon-Hartley, "Treatment of Dyeing and Finishing = uencs --9m
" Textile Works:" Intern. Dyer, (143) No. 51, S3-4, January 2, 197C.

141.

143. Sinev, O.P., "Decomposition of Cellulose Xanthate and Precipication
of Hydrocellulose During Purification of Waste Waters from Viscose
Manufacture, Fibre Chem., No. 2, 180-3, March - April, 156S9.

144 . Sinev, O.P., "Removal of Carbon Disulphide and s lch 3
from Viscose Fibre Plant Effluent b he i Fibre cpobounds
e rati " en
436-8, July - August, 1965 Y on, Fibre Chem., %o. 4,
145, Smith, A.L., "Waste Disposal by Textile Plants,"
Contrxol Fed., (37) No. 11, 1607, November '1965.

146. Snyder, D.W., "Dow Surfpac Pilot Study on Textile Wast=2," Prcs. 18t-
Ind. Waste Conference, Purdue University, April 30, May 1-2, 1963.

J. Water Polluticn

147.sS0oria, J.R.R. )
"Biodegradability of Some Dye Carriers®
Thesis, Georgia Inst. Tech., 9, 238, 1971.

Souther, R.H., et al., “Symposium on Waste-Disposal Problems of
Southern Mills," American Dyestuff Reporter, (44) HNo. 12, 375-40CC¢C,
June 6, 1955. :

115




149.

150.

151.

152.

153.

154,

158.

159.
160.

161.
162.
163.
164.
l65f

166.

Souther, R.H., and T.A. Alspaugh, "Treatment cf Mixtures of Textile
Waste and Domestic Sewage," American Dyestuff «eporter, (47) YNo. 14,
480-8, July 14, 1958.

Souther, G.P., "Tgxtiles' Water Pollution HWoes Can Be Resolved
By Solvents, American Textile Reporter, (54) lo. 9, 11, 13, April 9,
1970.

Souther, R.H., YWater Conservation and Pollution Abatement,'" American
Cyestuff Repcrter, (51) No. 9, 41-4, April 3¢, 1S62.

Souther, R.H., "Waste Treatment Studies at Cluett, Peabody and Compar

Finishing Plant," American Dyﬁstuff Reporter, (58) No. 15, 13-16,
July 28, 1969.

Souther, R.H., "Waste Water Control and Water Conservatlon," Americar
Dyestuff Reporter, 51, 363, 1962.

Stack, V.T., "Biological Treatment of Textile Wastes," Proc. 16th
Ind. Waste Conference, Purdue Unlver51ty, May 2-4, 19f1.

Starling, "Problem of Textile ‘Chemical wastes," Amcrlcan Dyestuff

Reporter, 51, 362, 1962.

114

Steele, W.R., "Economical Utilization of Caustic in Cotton RBleacheries,”

American Dyestuff Reporter, 51, 29, 1962.

Stewart R.G.
"Pollutlon and the WOOl Industry"
Wool Research Organization of HNew Zealand, RPegort MNo. 1¢, 1971,

Stone, R., "Carpet Mill Industrial Waste System," J. WPC (44) No, 3
Part 1, 470-8, 1972. '

Stovall, J., "The 1972 Water Pollution Control Act Amenénents ana-—
lyzed," Modern Textiles, (54) No. 2, 1u-16, 19, 23, 1973.

wStretch knitter cuts pollution, triples dyehouse production,"
Textile world, (120) No. 2, 112-116, 197C.

Suchecki, S.M., "A Cyer's Operation Cleanup," rextlle Ind., (13C)
No. 6, 113, 1966.

Suchecki, s.M., "Biological Decomposition is Not E
nough, "
Industries, (135) No. 3, 96-8, 1971. g Textile

Suchecki, S.M., "Stream Pollution: Hot Potato," Textile Ind., (6C)
No. 6, 124, 1966.

Suchecki, S.M., "Water--Industry Challenge~-Today," Textile Ind
{130) No. 6, 108, 1966. Ye "

"Symposium on Waste~disposal Problems of Southern Mills," American
Dyestuff Reporter, (44) 379-400, June 195S5.

Symposium~-The Textile Industry and the Environment," American
Association of Textile Chemists and Colorists, March 31- Azril

[
-
p—y
Yo}
)




Taylor, E.F., G.C. Gross, C.E. Jones, and R.F. Rochelgau, nriscchemic:.
Oxidation of Wastes from the New Plant for Manufacturing 9:193 at
Waynesboro, Virginia," Proc. 15th Ind. Waste Conference, rFurcus=
University, Ext. Ser. 106, 508, 1961.

168. "Textile Industry Wastes: Effluent Treatment: Water Reclacmation:
Great Britain." Textile Res. Conference, Finel Rerort, 73 zacss.

167.

"Textile Mills Perfect Remedy for Dirtiest Problem: Pollution,®

169. America's Textile Reporter, (84) No. 15, 18-19, 24-5, 30, 1970.
170 “"Textile Mill Wastes Treatment Study," Texas State vepartment of
=°Y" Health, Bureau of Sanitary Engineering.
171. “Textile Water Pollution Cleanup Picks Up Speed"®
Textile World, 54-66, November 1967.
172. "Textiles® Water Pollution Woes Can be Resolved by Solvents,
American Textile Reporter, (54) No. 9, 11, 13, April 197°0.
173. "The BOD of Textile Chemicals, Updated List - 196¢6"
American Dyestuff Reporter, (55) No. 18, 39~42, 1966.
174 “"The Centrifugal Recovery of Wool Grease"
' Wool Science Review #37, p. 23-36, 1969.
175. “The Cost of Clean Water-—-vVolume III, Industrial waste Profile No. 4

Textile Mill Products," FWPCA Publication No. I.W.P.-4, Sept. 1967.

176. “Trade Effluent Control in the Carpet Industry"
Textile Institute and Industry, (3) No. 9, 237-40, 1965.

177. "Treatment System Allows 100 Percent Recycling of Wastewater,"
Industrial Waste, (19) No. 2, I®W/18-19, March/April, 1973.

178 U. S. Envircumental Protection Agency--Contract 120S$0 DwiM, Mas

. lend end Sons-- }
"Demcpstratlon of a New Process for the Treatment of Textila Zveing |
and Finishing Wastes." ' i i
. |
179 Ibid--Contract C 12090 ESG, American Enka "Bycdroxide Precigitztion
: and Recovery of Certain Metallic Ions from Waste Waters." l
180. [bid-~Contract C 12090 GOX, Fiber Industries, "Reuse of Chemical Fiker
Plant Wastewater and Cooling Water Blowdown." '
181. Ibid--Contract 12090 EGW, Holliston Mills, "Treatment of Cot+
Wastes by Enzymes and Unique High Rate Trickling Filter Systern.n

182. Ibid—-Contraqt 12080 EQO, "“pPalisades Industries,”" Demonst
New Process for the Treatment of High Concentration Texzi
and Finishing Wastes."

183. Ibid--Contract 12090 FWD, American Associat;on of-?exFile Chg:ists .
and Colorists, "The use of oxygen and ionizing radiation to decolori:
dye wastes."

.. Ibid--Contract 12090 EOE, MNorth Carolina State pniV?r§ity, "?hg
Feasibility of Precipitation Removal of Synthetic Sizing Materials
from Textile Wastewaters.,®




118

i

85 Veldsman, D.P., "Pollut{on Resulting from Textile Wastes,'" wcol
185 Grower, (23) No.' S, 27, 29, 1970.

186 ‘"waste Treatment Sygtem at Foremost Recycles Hundred Percent o Water;«
" Mill whistle, (29) No. 6, 2-3, 6, Seotember 21, 197C.

‘ Al v, "
187 "Waste Water Treatment Recycles 80 Per Cent of Industr1a11§égd,
) America's Textile Reporter, (83) No._51, 14-15, Decemker 1969.

188 "Water Cleanup Costs, Cannon $6-million," Textile World, (122) ¥o. 1, -

61, 63, .65, 197?'

189. Water Pollution Control Federction. "Anaerobic Sludge Digestic=",
Manual of Practice No. 16, Washington, D.C. Publicatica of ire
Dept. of the Interior  (19¢8).

190. Water Pollution Control Federation. "Sewoge Treatment Plant Cesigne,
Manual of Practice No. 8. Washington, D.C.:
Dept. of the Interior - (1939).

Publication of ite

191. "Water Pollution Control in the Textile Industry," Textile Chemist
and Colorist, 1, No. "7, 23-44, March 196 '

192. "Water Usage in the Wet Processing of Wool Textiles," %ira Rerort 7¢<.
193, Weber, W.J., Jr., and Morris, J.C., "Kinetics of Absorption in Colimng
of Fluidized Media", Jour. Water Control Federation 37, 4.425
(19¢5), ‘

4 "What the Mills are Doing to Control ‘Water Pollution®
194. :
Textile Che

mist and Colorist, (1) No. 6, 25-36, 1969.

195. Wheatland, A.B., “Treatment of Waste Waters from the Textile Industry»,
Shirley Institute Pamphlet No. 92, p. 35, Manchester, Englenc:
The Cotton, SiTk and Man-Made Fibers Research Association (17298).
196. White, W.A.S., Ress, H.J.

» and Crowder, N.F.,
Scouring and Bleach

. P- 274, p. 320 (1959).

"Use of Trich]oro-

ethylene in Continyous ing of Textiles", Journs|

Textile Inst. 50

197 Williams, H.E., "Treatment and Reuse of Screen Printing
: waters," Pager presented at

the 45th annual Cenference o
Polluticn Control Federation, October 8-13, 1972,

L2 W
~
4 (D

198. Williams, S.W., and G.A. Hutto, "Treatment of Textile Mill WwWastes

in Aerated Lagoons," Proc. 16th Ind. Waste Conf., Purdue University,
May 2-4, 1961.

199. williamson, R., "Handling Dye Wastes in A Municipal Plant," Pub.
: Works, (102) No. 1, 58-9, 1971.

200. Wilroy, R.D., "Feasibilit

y of Treating Textile Wastes in Connecticn
with Domestic Sewage,®

American Dyestuff Reporter, 51, 36C, 1982,




204.

201.

202.

203.

Wilroy, R.D.

vIndustrial Wastes from Scouring Rug Wools and the Removal of
Dieldrin"

Proc. 18th Ind. Waste Conf., Purdue Univ., April 30, May 1-2, 1963.

Work, R.W., "Research at the School of Textiles," North Carolina State
Unlver51ty, Raleigh, North carolina, 1971.

Yulish, J., "Textile Industry Tackles its Waste Problems," Chemical
Engineering, (7&), No. 11, 84, May 17, 1971.

Zimmerman, F.J., "New Waste D:sposcl Process", Chem, Eng. &5,
17:117-120 (1968)

119




121

B-I. GENERAL OR INDUSTRIAL ENERGY CONSERVATION

T e




122

ID NO.— BI7?751173652 573653

EPPICIENT USE OF PFUEBLS 1IN PROCESS AND MANUPACTURING INDUSTRIE.,
SYMPOSIN® PAPERS, 1974.

Symp ‘

D%SERIPTORS- *FUEL ECONOMY, (INDUSTRIAL PLANTS, Waste Heat
Utilization), 21 _
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SOURCE~ Eff U;e of Puels in Process and Manuf Ind, Symp Pap, Ill
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Thig 'sympésium 'includes papers on the role of gas in 3$left double
quoted Project Independence $right double guoted futere
availability and prices of the industrial fuels; consequences of a
shortage of eneray in the United Statess economics of eneragy
management; fuel use wmonitoring and control; process control for
increased fuel efficiency; cost factors related to energy-saving

.applications of refractories; fuel savings through ceramic fiber

linings; desians and operations of industrial steam boilers for

paximized fuel economy: waste heat recovery in process plants: heat’

pipes: heat storage wells: jmproved space heating in industrial
buildinags; and improved combustion techniques. Selected papers are
indexed separately. Refs.

Energy Consumption in Hannfacfuring and the Minnesota Econonmy

Minnesota Fnerav Agency, St. Paul. Research Div.
AUTHOR: Venegas, Prnesto C., Carter, James E.
C586533 FLD: 10A, 97B USGRDR7605

Jun 75 37

REPT NQ: MPA-RPG-7506

MONITOR: 18

ABSTRACT: This report reviews the relative importance of manufacturing
to the Minnesota economy. It compares energy requirements with dollar

valuve-added and employment in manufacturing. Puel cost and fuel

intensities of various wmanufacturers are also derived in order to
obtain an indication of the effect of fuel scarcities on manufacturing
output and employment. Projections of fuel reguirements are made based
on alternative growth rates of employment, labor productivity, and
value-added. Recommendations are made on energy conservation to insure

that adequate supplies of energy are available for full employment
through 1980. '

DESCRIPTORS: *Manufacturing, *Fuel consumption, *Energy consumption,
Poed industry, Paper industry, Glass industry, Metal industry, Machine
and tool industry, Chemical industry, Electrical industry, Rubber
industry, Plastics industry, Textile industry, Industries, Natural gas
+ Puel o0il, Distillates, Coal, Residuwal oils, Blectricity, Fneroy
conservation, Porecasting, FPmployment, Minnesota

IDENTIFPIERS: #*Electric power consumption, SIC 20, SIC 26, SIC 32, SIC
33, sSsIC 34, sI1IC 35, sic 39, SI1IC 28, SIC 27, SIC 28, SIC 36, SIC 30.
sIc¢ 37, SIC 38, SIC 22, SIC 23, Printing industry, Lumber indust:
Transportation equipment industry, Heat consumption, Enel
forecasting, NTISMENA
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in the Manufacturing Sector 1954-19%0. Volume 3
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AESTRACT: This report attempts to forecast the extent to vhich the
manufacturing sector will economize in its wuse of scarce energy
resources. Six industries are the primary focus of the report and
include: paper and allied products; chemicals and allied products;
stone, clay, glass, hydraulic cement, and glass containers; primary
metals:; and food and kindred products. Portions of this document are
not fully legible.

DESCRIPTORS: *Pnerqay conservation, Industries, Paper industry,
Chemical industry, Petroleum industry, Petroleum refining, Glass
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. Supply (Economics), Demand {Economics), Econometrics, Pneray
consumption, Technology assessment, FPorecasting
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The first phase of a study of ener
by manufacturing industries {s sua-nr?!eztaqc
Purchosed energy desand for eleven large
industries {s tabulated according to energy
source for the period 1958-1971. Average
energy prices, annusl growth retes, and
relative energy use per unlt of production are
shown, and an overall treand {n specific energ
utilization for the 13-yecar period Is v
calculated. Further work In this study will
focus on end uses for energy in specific
manufacturing industries. (auth)
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Report on a Workshop for Energy Conservation in Southeast Industrial
Plants :
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Science Foundation, Washington, D.C. Div. of Engineer.
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ABSTRACT: The objective of this workshop was to identify research
areas which should 1lead to a more efficient use of eneragy in
industrial and commercial plant operations. The program was designed

to define the state-of-the-art of energy use in such industrial
facilities by means of case study presentations and descriptions of .
ongoing research activities having potential for energy conservation

in industrial plants. The report briefly reviews results of the |
workshop regarding solutions to existing problems and identification |
of needed research.
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Energy Management Case Histories

Resource Planning Associates, Cambridge, Mass.*Federal Enerqgy
Administration, Washington, D.C. Office of Industrial Progranms.
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CONTRACT: DI-14-01-0001-1895

BONITOR: FFA/D-CP-1A

ABSTRACT: The President has established national energy independernce
as a long-range goal for the United States. An important element for
the achievement of this goal is the reduction of domestic eneray
consumpticn through industrial energy conservation. This report
illustrates case experiences by four U. S. firms: Raytheon Company,
Chemetron Corporation, Chesebrough-Ponds, Inc., and Behrenberc Glass
Company. It discusses how they organized to achieve results, how they
implemented their eneray sav1ng projects and what the results of their
efforts were.
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The Role of Chemical Rinetics in Energy Conservation

National Bureau of Standards, Washington, D.C. Inst. for Materials
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REPT NO: NBSIR-75-910
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BONITOR: 18

ABSTRACT: Many of the technological areas of pertinence to enerqy
independence involve chemical. transformation of gas phase materials at
high temperatures. The desian, control and optimization of such
devices and processes have come to depend increasingly on mathematical
nodeling. Among the most important input data required for there
models are information on the detailed chemical mechanisms and the
rates of the individual processes. It is concluded that although many
resources are available there does not exist at present an adeguate,
publicly available data base for the modeling of high temperature
systems. A detailed program involving a combination of experimentation
and compilation, evaltation and dissemination of gas kinetic data is
proposed.

DESCRIPTORS: *Reaction kinetics, *Combustion, Experimental data,

Sulfur oxides, WNitrogen oxide(NO), Atoms, Conservation, Enerqgy,

Mmathematical models, Industrial plants, Bydrogen, Oxygen, Methane,

Pyrolysis, Oxidation, Pollution, Data processinag, High temperature,

Thermochemistry, Activation energies, Chemical reactions, Vapor phases
Gases

IDENTIFPIERS: *Pnerqgy conservation, Industrial energy, Chemical
reaction mechanisms, NTISCOMNRS

PB-248 686/2ST NTIS Prices: PC$5.50/MP$2.25




127

File6, COPR. by ¥.T.I.S. User 244 Page 35 (Itenm 81 of 105)

Report of Conference Held at Northwestern University Under the Regis
of the ©Natioral Science Poundationr, on Innovative Design Techniques
for Energy Efficient Processes March 13-14, 1975

Northwestern Oniv., Bvanston, I1l. Dept. of Chemical
Engineering.*National Science ' Poundation, Washington, D.C.
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ABSTRACT: This report summarizes the discussions and recommendations
of a two-day industry-university-qovernment conference on the subject
of the +title, held on March 13-14, 1975. It identifies a number of
pressing needs of the process industries in meeting eneray challerges
and recommends increased NSP support 1in process-design related
researches and graduate training in process design. Pour major areas
of research are identified and specific recommendations are embodied
in the report.
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Energy Conservation
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ABSTRACT: Various ways to conserve energy in the residential,
coamercial, transportation, industrial, and electric utilities sectors
are discussed. legal issues involved are noted.
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Bnergy Conservation Study. Report to Congress
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ABSTRACT: This report discusses (1) the energy conservation potential

of restricting exports of fuels or energy-intensive products or goods,
including an analysis of balance-of-payments and foreign relations
implications of any such restrictions; (2) alternative requirements, -
incentives, or disincentives for increasing industrial recycling and
resource recovery in order to reduce. energy demand, including the
economic costs and fuel consumption tradeoff which may be associated
with such recycling and resource recovery in lieu of transportation
and use of virgin materials; and (3) means of incentives - or
disincentives to increase efficiency of industrial use of eneray.
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ABSTRACT: This report provides basic data on energy consumption in
industry and notes opportunities for energy conservation. The
industries discussed are: Petroleum refining, copper, aluminum, steel,
paper, plastics, cement, synthetic rubber, and aglass.
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Pive Year Program Planning Document for End Use Energy Conservation,
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ABSTRACT: Prepared by ¢the Pederal Energy Administration (FER) with
assistance from sixteen participating federal agencies, this Research,
Development and Demonstration (RD and D) Program Planning Document
represents the initial effort to organize the nation®s resources into
task forces under national government leadership. Report covers
projects and funding needed for energy conservation studies in areas
of transportation, industry, and building research.
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Energy Conservation: A Case Study for a large Hanufacturing Plant
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ABSTRACT: The methcds of formulating, implementing, and evaluating a
conservation program in a commercial building or light industrial
plant are examined and the results of one case study are preserted. In
commercial and light industrial applications, most energy is consumed

| to maintain proper environmental conditions; 1light levels, heat

| levels, and fresh air levels. This report presents a method that can

' be used by many commercial and light industrial concerns to establish
a conservation program. Guidelines are presented that can be used to
examine environmental conditions and determine ways they must be
changed. A system of program analysis is also presented.
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Proceedings of the NSF/RANN Conference on Energy Conservation
Research, Beld at Airlie House, in Warrenton, Vva., on Peb 18-20, 1974

National sScience Poundation, Washington, D.C. Research Applied to
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ABSTRACT: This report contains the proceedings of the Conference on
Enercy  Conservation Research, held at Airlie Bouse, Warrenton,
Virginia, February 18-20, 1974. The Conference brought together
NSP/RANN energy conservation research grantees and representatives of
user federal agencies for an exploration of current energy
conservation research. The major purposes of the Conference were to
identify those research results that could have immediate application
in achieving energy conservation, to assess research priorities in
light of changing events and to identify potential areas for new
research initiatives. Pour major categories of research were discussed
in workshops on (1) conservation in residential  and commercial
buildings; (2) conservation in the industrial sector; (3) conservation
in the transportation field; and (4) cross-sector conservation
studies.
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Energy Conservation Program Guide for Industry and Commerce (EPIC)
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ABSTRACT: A guide +to assist business and industry to .establish an
ongoing conservation program is presented. The quide outlines steps in
an erergy conservation program and sugqgests specific ways to reduce
energy use in manufacturing and commercial businesses. Key steps in an
implementation plan and energy conservation opportunities identified
by industry are emphasized. '
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ABSTRACT: The practices and equipment employed at the point of eneray
consumption in buildinas and in industrial processes permit excessive
consumption of energy. It is estimated that if full application of the
econonically Jjustifiable technical improvements presently available
wvere made to equipment and practices in buildings and industry, as
much 25 as percent of the total primary fuel consumption in the U.S.A.
could be conserved. The reasons vwhy economically JFustifiable
application of effective technolocy at the point of energy consumption
~has not been widely adopted in the past are considered. The needs to
facilitate adoption of effective equipment and practices in the future
are discussed. (Author)
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Efficient Use of Energy: B Physics Perspective, 1A Report of the
Research Opportunities Group of a Summer Study Held in Princeton, New
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Prepared in cooperation with National Science Poundation, Washington,
D.C., Federal EPEnergy Adrinistration, Washington, D. C., and Electric
Powver Research Inst., Palo Alto, Calif.

ABSTRACT: Research opportunities in physics related to efficient
energy utilization are identified. Stress is given to the concentual
framevork of thermodynamics, especially as a tool for assessing the
efficiency of the management o¢f 1low aquality heat. Elementary
guantitative models of enreray flows in the house and the car are
developed. The report emphasizes the importance of nevw systenms
concepts and new materials for the management of heat and of new
diagnostic instrumentation. Further technologies reviewed include the
automobile tire and suspension, hot vater heaters, BVAC systems, the
fuel cell as a combined system for electricity and heat,
electrochemical processes, and processes involvina separative work.
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Seven Basic Industries
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ABSTRACT: This report discusses the minimum theoretical energy
requirements in seven basic industries through a thermodynanmic
analysis of the- processes employed in each industry. The study
includes the steel, copper, alurinum, glass, synthetic rubber,
selected plastics, and paper industries. Results of the calculations
for these seven industries include the minimum theoretical energy, the
efficiency of selected wunit processes, and the effect of certain
process changes on the enerqy use. A computer model was developed to
perform the necessary calculations. The model performs the customary
energy balances based on the first law of thermodynamics. The results
identify vwhere large energy or availability losses occur.
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ABSTRAC™: This report summarizes the findings of a study of the
te¢cnnicad, environmental, economic, legal and recgulatory acvects of
twve Wwell-snown spproaches te conserving fuel burned to produce steam:
: (1) <*he aeneration c¢f by-product electric power from the steanm
cenerated DLV industry tor use in manufacturina, and (2) the supplying
oI steam  ro 1ndustry from utility central power stations. Estimates
Te develored o0f the -nationwide extent +to which each approach is
economically -viable, and of the correspondinag reductions in capital
investuent and  frel cconsumption, An . assessnent 1is made of the
potiential impacts on the electric utility industry and on electric
rates over the next decade. Environmental issues to be faced in
specific 1instances of implewentation are identified for the pulp and
paver, vetroleum refininc, and chemical industries. Attention is given
to bpessiaible interacticns with the Federal Power Act, the Public
Dtiiity Holuing Coapany Bct, State requlatory patterns, antitrust
laws, environmental protection considerations, fuel allocation
pricrities, private law considerations, and federal income tax
conseguences.
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AESTRACD: This rerport ‘summarlzes the findinas of a study of the
technical, environmental, economlc, legal and reculatory aspects of
two well-Known avprcaches to conserving fuel burned to vroduce steam:
(1) tne generation o¢f by-product electric power from the stean
generated by industry for use in manufacturine, and (2) the supplving
¢t s=tean to industry from utility central power stations.
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AESTRACT: This project was undertaken to determine energy consumption
and potentiul savings in the industrial sector in Texas, as measured
by petroleum <refinina, chemical manufacture, pulp and paper, and
metels vuroduction. eneray use was determined by actual survey of the
211 companies in the four subject industries.
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ABSTRACT: Por abstract, see ERA 75 08, number 00622.
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ABSTRACT: Research opportunities in physics related to efficient
energy utilization are identified. The first section stresses the
usefulness of the conceptual framework of thermodynamics, especially
as a tool for assessing the efficiency of the management of low
anality heat. It also develops elementary quantitative models of
energy flows in the houuse and the car. It calls attention to the
importance of new systems concepts and new materials to improve the:
management of heat, and of new diagnostic instrumentation. The second
section deals with the role of physics in combustion, stressing
numerical modeling, laser diagnostics, and the exploration of new
concepts such as the combustion of emulsions. The third section, a
detailed examination of the architectural window, evaluates the
cost~effectiveness of existing and modified windowv systems.
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ABSTRACL: An index of relative efficiency for energy systems in the
cenkercial, industrial, and residential sector is developed. An
effectiveness 1is developed based upon the concept of thermodynanmic
avcilapilitv. Characterization of energy consumption in Philadelphia
py census tracts using census data integrated with local utility data
and a regional input-output study is covered.
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Residential buiidingas, Commercial buildings, Industries, Puel
corsampticn, Pennsylvania, Abstracts, Reviews .

IDELTIF1:KS: Philadelphia(Pennsylvania), NTISNSFRA

pPE-239 291/8ST  NTIS Prices: PCE4.75/mF22.28



Fileb, CCPR. by N.T.[.S. User 244 Paocge 11 (Item 11 of 19)

Report of Conference Held at Northwestern University Under the Aeais
of +the Naticnal Science Foundation, on Innovative Design Techniques
for creray Efficient Processes March 13-14, 1975

Nortawestern Oniv., Fvanston, I1ll. Dept. =~ of Chemical
Encineering.*¥ational Science Poundation, Washington, D.C.
Frerogy-keiated General Research Office. (404 372)

Firel rept.

AUTBOFE: Mah, hichard S. H.

CS52u4:3 FLD: 10A, 97G=» . USGRDR7522
30 rav 75 9Sp=*

REPT NO: NU=CHB~75-0017

GRaNL: ACF-ENGTS5-08617

MONITCE: 1b

AUZSTRACT: This repcrt summarizes the discussions and recommendations
¢t a twWwo-day industry-university-—government conference on the subject
¢ the title, held on Yarch 13-4, 1975. It identifies a nuamber of
pressing needs of the process industries in meeting enerqgy challenges
ana reconmends 1increased NSP support in vorocess-design related
researches and draduate training in process design. Pour major areas
of researca are identified arnd specific recommendations are embodied
in the report. ’ '

LrSCR1FITORS: *Enerqy technology, *Meetings, 3*Systems endgineering,
Petroleum refining, Cheamical encineerang, Industrial plants, Desian,
Optimization, Eneray conservation, Energv management, Heat exchanvers,
Corputerized simulation, Planninu, Porecasting, Coal, Synthesis
IDELTIFIERS: Petrocheanical industry, NTISNSPBR

FE-243 651/7ST NTIS Prices: PCS4.25/MF32.25
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Freray Consumiption: Puel Utilization and Conservation in Industry

Dow Cherical Co., Preeport, Tex. Texas Div.*Industrial Environmental
Research Llab., Research Trianule Park, N.C. (116 700)

Final rept. Apr-Jun 75

AlJTHOR: keding, John T., Shepherd, Burchard P.
C&7u4DZ FLD: T0A, 97B* USGRDK 7603

Sep 75  Uup*

CONTRACT: FPR_08-02-1329

PIOJECT: EPA—ROAP-21ADE-01T0

MONITOR: FFA/650/2-75-032-¢

AESTRaACT: The report gives results of a study of fuel utilization and
enervy conservation for the six biggest enerqgy consuming industrial
crouvs: chenicals, primary metals, petroleun, paper,
stcne/cleav/glass/concrete, and food, Level of heat rejection and short
term ettfects ¢f varicus conservation measures are covered. )

CESCRIPTORS: *Chemical industry, *Metal industry, *Petroleum industry,
*Paper andustrv, *Glass industry, *Puel consumption, *Food industry,
Coal, Crude o0il, ®~atural gas, ¥lectracity, Petroleum products, Heat
loss, 1Industries

IDENTIFIFES: *Enercy consumption, Energy conservation, Petroleum, Heat
cornxumpticn, NTISEPAORD :

PE-<d6 E88/2ST NTIS Prices: PC34.00/MFP$2.25
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The Fotential for Energy Conservation. A Staff Study
O*fice of Emercgency Preparedness, washinaton, D.C. (407 474)

Final rept.

cuz81a1 ¥LD: 21D, 5C, 96A, 81D, 67B USGRDR7304

oct 72 247p* ‘

#MOMITOR: 18

Faper ccpy ailso available from GPO $3.060 as stock no. 4102-00009.

AESTRACT: "he c¢bjective ¢t the study was to sugoest progranms which
- would either improve on the efficiency with which eneragy is consumed
¢r minimlize the ccnbumptlon of enercy (as weasured in BTU*s) while

providin¢ the =ame or similar services to the consumer. The report
(1) éssexbles relevant eneravy consumption information in a single
document, (2) identafies areas . of consumption which offer

vossibilities for =siunificant reduction 1in the rate of growth of
overall ererogy consumption, (3) recommends specific plans to execute
energy conservation programs under the sponsorship of government
and/or private institutions, and (4) identifies the costs and some
economic implications of conservation measures vwhich warrant further
consideratiocn as a function of the time frames indicated. Accordingly,
en=ray consumption has been divided into four broad
areas--transportation, industry, electric utilities, and
residential/conmerciale.

DESCRIPTORS: {(¥Fucl consumption, *Conservation), (*Energy,
Comnservation), (*0Pnited States, Puel consumption), Government policies
, Trends, Forecasting, Transportation, Industries, FRlectric utilities,
Feating ecuipment, Heating 1load, Blectric power gemneration, Heating
tuels, ieat, Pollution, Demand (Economics) , Insulation, Cost estimates,
Zconomic analysis, Supply(Econcmics), Taxes, keculations, Financing

IDENTIFIERS: Thermal pollution, Tax incentives

FE-213 722/6  NTIS Prices: PC$5.50/MF$0.95
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THERMODYNAMICS AND ENERGY ACCOUNTANCY IN
“INDUSTRIAL PROCESSES. Cozzi, C. :
(Montedison, Milan). Energy Sources; 2: No.
2, 165-178(1975).

A prerequisite for any ensrgy saving action

in an industrial plant is an account of the

eweryy Tonsunption. Thé aim is to
point out steps in which the energy dissipation
is great and there is a good possibility of
saving energye. However, some problaems still
exist. For instance, how to compare thermal
and electric energy units and how to measure
the energy releasad or absorbed during a
chem{cal process are areas in which agreement
ifs lackinge. In this paper it is shown how
these problems can ha aovercome. The way
proposed of performing energy accountancy
cansists of considering only the active part of
each energy input or output in the process,
iseey only that part of the different types of
energy able to do work. During the process
active energy is converted into inert energy,
f.esy energy that cannot do work and, hence,
can no longer be considared an econoamic
resource. (auth) '

‘Thermal Fnergy Recovery by Basie Oxygen Furnace Oligas
Prehcating of Scrap.

1. 1. Drost, €. B. Ducticnbach, W. M. Mahan, and W. C. Hill.
Bureau of Mines, Twin Cities, Minn. Twin Cities Metallurgy
Rescarch Center. Jul 74, 13p BuMines-RI-7929 o
PB-23< TILILWE PCS3.00/MF$2.25

The fcasibrliity of basic oxygen furnace (BOF) offgas heat
recuperation by preheating scrap was investigated. Scrap
charges, representing from 22 to 40 percent of the 450-pound
BOF ictullic churge, were preheated by passing the off-gases
through a stutic bed of shredded auto scrap. As compared to
the maximum cold scrap charge, usable preheating allowed
scrap utilization to be increased by up to 43 percent. Thermal
¢energy recovered accounts for up to 44 percent of the ene
needed to melt the scrap. :

WASTE-HF AT CONSIDERATIONS FOR
NEW ENERUY SOURCES. A cumpanison s made of
the heat rejection duren revihirg frum the use of fosal
fuel, nuclear, gecticrzad snd wlar energy scurem lor -
power production Fleat vejection, an incvitahle conses
quence of the wwond fuw of theimodyrannes, wan be
viewed 0n a cor: ~arutise basis in teeens of 3 1300 of heat
tejentad (Qp0 b et ok AW T Qs W For 3 sl
fuel plant with a0 stack losses. ihic ratio is oo the order
of 1.7 3nd inureas to 3dbout .2 lor the nuclear plant.
Depending upen the power cycle configurativn, i Qp
IW ratio for the solar and genthermal sources can be on
8 par or 2.9 nmes that ol the conventivnal plant
respectively. Rejo theat, of projcily utiticed, pretides 2
source of enci gy Cunsideration is given to the polential
role of uvseful aspext systems in reject dispersal. In
particular, the feaubdility ol year-cound oferation cf an
evaporative pad agricnitural greenhouse comples is
demonstrated i cunart with optinum gower plant
performance. 7 icls ’

Tresek, (3.3 Univ of Caltl, Beskeley. Scheock, V. Fuergy
Sources v 1 0 ) 1974 p 271281,
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ID RO.- ET760104565 608565

ENERGY SAVED THROUGER HEAT-TRANSFER METHODS.

Wong, S. L.

M. W. Kellogg Co, Rackersack, NJ ]

DESCRIPTOKS—~ (*PFTROLEUN REFINERIES, #*Waste Heat Utilization), (REAT
TRANSPER, FPuel Economy), (WATER COOLING SYSTEMS, Fuel Econonv), ’

CARD RLERT- 513, 616, 647, 521

CODEN- OIGJAV SOURCE- 0il Gas J v 73 n 44 Nov 3 1975 p 49-52

R heat-transfer engineer has countless opportunities to save enerqy
in process plants ard refineries. A few typical cases are discussed
here: vaste-heat recovery, optimizing process heat exchangers,
cooling-vater balance, and minimizing excess air in fired heaters. The

latter nmeasure achieves a saving of 2% fuel by lowering excess air by
5%. 7 refs.

E?ilea, COPR. by Engineering Index User 288 Page 21 (Iten 53 of 197

ID RO.— RIT?51068448 568448

IRVESTING CAPITAL POR ENERGY SAVINGS.

Grace, J. A.; Khurana, K. C.

Kinet - -Technol Int, The Hacue, Neth .

DESCRIPTORS - (*PETROLEUM REFINBRIES, *Waste Heat Utilization), (
PORWACES, INDUSTRIAL, Fuel Economy), ' '

CARD ALPRT- 513, 521, 642 , _

CODEN- OIGJAV 'SOURCE— 0il Gas J v 73 n 35 Sep ? 1975 p 105-106,
109-%10 ’ : :

The authors show how a number of process plant areas can now offer
potential energy savings - due to higher fuel costs. Three general
categories of measures for conservation of heat eneragy in process
plants are cited, and the following major capital-expenditure areas
for eneray savings/recovery are discussed in detail: proper
instrumentation, forced-draft combustion, improved waste-heat recovery
system, sving air preheaters and/or waste-heat boilers, and, finally,
improveé furnace-refractory lining and insulation.
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Future Developments in Waste Heat Utilization

Oregon ~ State Oniv., Corvallis. Engineering Experiment
Station.*National Science Poundation, Washinaton, D.C. Enerqgy-Related
General Research Office. '

Summary rept.

AUTHOR: Knudsen, James G., Boersma, larry 1.

c6103D1 PLD: 10aA, 13B, 02C, 976G, 68D, 98 UOSGRDR7608 _

Avg 75 117

REPT NO: OSU-EES—75-49C |
GRANT: NSP—ENG75-03338

MONITOR: 18

ABSTRACT: This report summarizes the discussions and recommendations
of a two-day industry-university-government conference on waste heat
utilization. A vpartial 1listing of topic areas includes: Puture
developments in waste heat utilization; Constraints on efficient waste
heat utilization: General problems in reject heat utilization; The
agro-pover-vaste vwater complex; Energy utilization in agriculture;
Current geothermal energy activities at the Idaho national engineering
lab: Using power plant discharge water in greenhouse vegetable
production; Use of waste heat for soil warming and frost protection of
field crops in northern climates; Beneficial uses of waste heat from
power plants for aquaculture; Biological recycling of nutrients from
livestock wastes: Utilization of warm water for afforestation of the
Snake River desert plain.

DESCRIPTORS: *Meetings, *Heat recovery, *Energy conservation, Electric
pover plants, Greenhouses, Aguaculture, Agricultural wastes,
Geothermal enerqgy, Afforestation, Soil moisture, Prost protection, |
Nuclear pover plants, Systems engineering, Thermal pollution,
Agriculture

IDENTIFIERS: *Waste heat utilization, Agro industrial complexes,
Nuclear agro industrial complexes, NTISNSFBR

PB-249 346/8ST NTIS Prices: PC$5.50/MF$2.25




Jtilization

AOTRO8: vilson, D.G.; Dunteman, N,R,

COBPOBATE AUTHOR: massachusetts Instituto of

| Technology

ADORESS: BRoom 3-4a?, cambridge, A4 02139

PUBLICATION DPRSCRIPTION: Paper 73-6T7-99,
contcilbited by tne Gas furbine Division of
The Amerlcan Society of Rechanical Bngincers
tor presentation at the Gas Turbine
Confercace and Products Sbhow, dasbiogton,
0.C., April 8-12, 1973,

PUBLICATION DATE: 197), April

ABSTRACT: When a vaste-hest boiler I3 added to a
gas turbioe, the additional pressure loss
teduces the pover ‘delivered. Hovever, vhen a
cospressor is added dovnstream of the boiler,
tbe lost pover cam aot only be restored but,
ia many cases, the net pover level canm be
substaat{ally iccreased above the
bace-turbine case. Thi3s approach esploys the
"iavarted® frayton cycle, vhich is apalyzed
io this paper for thermodysasic and ecomosic
gerforsasce. (iuth)

AVAILASILITY: ASREZ, 385 Bast e7th Stroet, Gev
Yock, BY 10017, ($3.00: $1.60 to A3mE
gosdar §)

l
T TITLE: The Inverted !rui(an Cycle {oc Pasre-deat

Thermal wheels for waste heat recovery

and ventllstion
on., Steam Reat R 43, 32-33, (Mar. 1974). Heat from ladustrial procesecs

::l(erz':s can be llmpl?:co—nred by' tstalltng a regenerator with a rotor of wiremesh or :(h‘.r

| material driven by & motor, the rotor taking up heat in pasaing through the exmulczlr and giving
it up to the Incomling (reah air. Thermal alficlency B < 80%.
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ID NO.- EI760321166 621166

WASTE HEAT RECOVERY.

Iriarte, W. Richard

Hughes Airecr Co, Torrance, Calif

DESCRTPTORS~ *WASTF HEAT UTILIZATION, HEAT TRANSFER, HEART PIPES,
HEAT EXCHANGERS, :

CARD ALERT- 616, 643, 641

SOURCE— Am Inst of Plant BPBng (AIPR), Int Plant Eng Conf, Froc,
Anaheim, Calif, Jun 10-12 1975 Pap 10-B, .5 p. Publ by AIPF,
Cincinnati, Ohio, 1975 )

Various methods and especially heat pipes are discussed and
evaluated.

ID NO.- EIT50958516 558516

ENBRGY SYSTEMNS POR DEVELOPMENT.

orlando, J. A.; Limaye, D. R.

Mathematica, Inc, Univ City Sci Cent, Philadelphia, Pa ’

DESCRIPTORS -~ *ELECTRIC POWER SYSTEMS, . WASTE HEAT UTILIZATION,
ELECTRIC POWER GENERATION, .

CARD ALERT- 615, 706 :

SOURCE-~ Pittsburgh Conf on Modeling and Simul, Sth Annu, Proc, Univ
of Pittsberah, Pa, Apr 24-26 1974 »pt 2, p 673-682. Publ by ISaA,
Pittsburgh, Pa, 1974

Description of the nature of the MIUS (Modular-Sized Integrated
Utility System), reports on analytic investigations of its econonics,
and describes some of the institutional problems which will impede its
widespread vse. U4 refs.

ID NO.- EI7S50105010 505010
POWER AND ENPRGY PROM GAS PRIME MOVERS.

" raylor, J. C. E.

DESCRYPTORS- *POWER .GENERATION, GAS‘TURﬁINBS,‘VASTE HPAT UTILIZATION

CARD ALFPET- 615, 612
CODEN— PLEGAA SOURCE— Plant Eng (Lond) v 18 n 9 Sep 1974 p 17-25

The extraction of enerqgy from the basic source may be only a sgall
part of the overall efficiency. For example, a large modern boiler
may extract nearly 90 per cent of the energy from the fuel and convert
it to steam, but if only U0 per cent of the energy in the steam car ha

atilized the overall efficiency would be 1less than 30 per c
Bowever, efficiency can be greatly increased by heat recovery

process heating. Blectricity and process gas production, using cas

turbines, are compared with alternate methods. :
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ID NO.- EI730270751 310751
RPCOVER WASTE HRAT SYSTENATICALLY.
®ills, L.

Junt & Moscrop ltd, Manchester, Engl

DESCRIPTORS- *WASTE HEAT UTILIZATION,

CARD ALERT- 643

CODEN- POWEAD SOURCE~ Pover v 116 n 12 Dec 1972 p 36-37

Examples show how secondary losses can be reduced by utilizing heat
discarded in boiler blowdown, engine exhaust and other sources. "

File8, COPR. by Pngineering Index User 244 Page 50 (Item 122 of 1971)

ID NO.- EI730629477 329477

ENBRGY CONSERVATION IN AN INDUSTRIAL PLANT.

Waterland, A. P.

DuPont, Wilmington, Del

DESCRYPTORS- (*INDUSTRIAL PLANTS, *Waste Heat Utilization), STEAM
CONDENSERS,

IDPFNTIPYPRS—~ ENFRGY CONSERVATION

CARD ALERT- 402, 616

CODEN— ASMSAR SOURCE— ASME Paper n 73-IPWR-9 for Meet May 7T4-2C
1973 5 p

The incentive for energy conservation is emphasized and the skills
or resources required for a successful energy conservation effort in
an industrial plant are explained. Two examples, based on industrial
condensing turbines, are presented illustrating successful techniques
for combining ecoromics and " enqgineering in the solution of eneray
conservation problenms.

ID NO.- EI750316647 - 516647

HOW TO ELIMINATE REAT LEAKS IN YOUR PLANT.

Wilson, David N.

Duv Pont, Wilmington, Del :

DESCRIPTORS~- *%PUEL ECONOMY, (SHEET ANRD STRIP METAL, Precocatina),
INDUSTRIAL REATING,

CARD ALEBRT- 521, 535, 642

CODFN- IPIIAJ  SOURCE-— Ind Pinish v 50 n 12 Dec 19748 p 12-14, 16

A survey of eight industrial plants shows that savings of up to 43%
can be achieved in eneray costs in areas such as excess air control,
steam leaks, condensate return, steam balance, energy recovery, use of
vaste fuel, and process control. Typical case histories are described
for each area. For example a steam leak in one plant was rated at
3500 lbs/hr, wasted 4. 4 million Btu/hr in fuel at a cost of $38,000 a
year.
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Pile8, COPR. by Engineering Index User 244 Page 52 (Item 128 of 411)

ID N¥O.- BEI?50317033 517033

ELECTROREAT 3ENM DASES CONS ERVING FNERGY IN TEE PRODOCTION
ENGINEYERINCGC INDUSTRY.

Harrison, Wm. Leonard .

DESCRIPTORS -~ (*INDUSTRIAL PLANTS, *Process Heating), PBLERCTRIC
HBATING, INDUSTRIAL HEATING, FUEL ECONOHMY,

IDENTIPIFRS- ENERGY CONSFRVATION

CARD BLERT- 402, 521, 532, 682

CCDEN- F¥LWIBEK SOURCE—~ Elektrowaerme Int v 32 n BR6 Dec 1974 p
B353-R360

The author presents a survey on the different types of usina
electroheat in the production engineering industry. 9 refs.

ID NO.- BI740955781 455781

HEATING PUORL CONSERVATION.

Meister, Raymond A.

Robert S. Curl € Assoc, Columbus, Ohio

DESCRIPTORS- (*INDUSTRIAL HEATING, *Fuel Economy), COMBUSTION,

CARD ALERT- 521, 642 . ‘

CODEN~ PLENAV SOURCF— Plant Eng (Barrington, I11) v 28 n 14 Jul
11 1974 p 92-93

Major sources of wasted fuel are excessive flue gas temperatures in
furnaces, boiler plants and ovenss; excessive combustion air,
combustion and chamber leakave excessive heat removal by exhaust
ventilation and malfunctioring temperature and pressure controls.
Correction factors are described for each problenm.

|

ID NO.- EI7¥X177004 1770084
Beneficial uses of thermal discharge
STEWART R:; BJORNSSON S
State Univ of WNew York, Albany
DESCRIPTORS— *WASTE HEAT UTILIZATION, METEOROLOGY,
IDENTIPIFRS—- THERMAL DISCHARGE :
CARD ALERT- 843, 616 ’ .
SOURCE— Proc 27th annu meeting Pastern Snow Conf, Albany, NY, Feb
12-13 1970 p 63-6
2 refs.
4
1




153

r ?ile8, COPR. hy Pngineering Index User 244 Page 42 (Item 101 of 191

|
’.
|
4

ID NO.- ETI740741%83 451583
UEBERBLICK UEBER SYSTEME OND AUPBAU BEY ANLAGEN ZUR
WAERMERUFECKGEWINNUNG IN PRODUKTIONSBETRIEEEN. 2left bracket$

Principle and ©Design of Heat Recovery Bquipment in Production Plant
$right bracket$ .

Dickopp, Adolf

DESCRIPTORS- *INDUSTRIAL HEATING, (PURNACES, INDUSTRIAL, Waste Beat
Utilization), FEAT EXCEANGFRS, HFEAT PUMP SYSTENMS,;

IDENTIPIPRS~- EEAT RECOVERY

CARD ALERT- 616, 642, 643

CODEN-~ FLWIBK SOURCE~ Elektrowaerme Int v 32 n B2 Apr 1974 v
B69-B74 '

It " is shown that an adequate number of processes and equipment is
available for the purpose of utilizing residual and waste heat from
industrial vprocesses. Reference is made +to the economic use of
heat-recovery equipment and heat exchangers for liquids and gases are
described. The author concludes with a description of the design of
heat pumps and with the limitations to their use. In German with
BEnglish abstract.

Pile8, COPR. by Engineering Index OUser 244 Page 48  (Item 107 of 197

ID NO.- EXI700633806 433806
DIE WAERMETEBCHNISCHEN ERGEBNISSE DER ABGASWAERMENUTZUNG BREY
INDUSTRIEOEFEN $EM DASHS$ 1. $left bracket$ Thermal Engineering

Aspects of Waste Gas Heat Utilization in Industrial Purnaces $EM DASHS
1 $right bracket$ .

Cernoch, Svatopluk

Tech Fochsch, Kosice, Czech

DESCRIPTORS~ (*PURNACES, INDUSTRIAL, *Waste Heat Otilization),

CARD ALERT- 6842, 522 .

CODEN— FTNKA2 SOURCE— Energietechnik v 23 n 12 Dec 1973 p 554-561

A recently developed diagram is used as an aid in the analysis. The
most important balance components with the basic concepts of
combustion, such as the adiabatic, calorimetric, theoretical and
combustion gas temperature, are illustrated and described. The heat
balance of the furnace, with and without recuperation, is determined
with the aid of such characteristic values as firinag and therrmal
efficiency. 26 refs. In German. :




ID NO.- EBI730840130 340130

SOHE CONSIDERATIONS IN INDUSTRIAL REAT RECOVERY.

Polimeros, Georage

DESCRIPTORS- (*INDUSTRIAL PLANTS, *Waste PFeat Utilization), HEAT
EXCRANGERS,

IDENTIPI PRS- INDOSTRIAL FEAT RECOVERY

CARD ALERT- 402, 676

CODEN— BSUDBE SOURCE— Build Syst Des v 70 n 4 ARpr-May 1972 p
36-38 :

Tt is stressed that many existing plants could install systems to
recover heat from ongoing processes and make a profit on them or,
defray expenses for air pollution control equipment. various heat
recovery methods, guidelines for technical feasibility and for
economic appraisal, and special probleas in connection with the use of
heat recovery systeas in plants are discussed.
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ID NO.— BI7S1171761 571761 ,

CERAMIC FIBER FITS PASILY AS LINING FOR FURNACE.

Fidler, F. P.

Babcock & Wilcox Co, Augusta, Ga

DESCRIPTORS~ (*CERAMIC MATERIALS, *Fibers), (PURNACES, INDUSTRIAL,
Waste Heat ptilization), (PETROLEUM REPINERIES, Fuel Econory),

PETROCHEFMICAL PLANTS,

CARD ALERT- 812, 616, 682, 513

CODEN- OIGJAV SOURCE— 0il Gas J v 73 n 37 Sep 15 1975 p 18“—199
Ceramic-fiber-blanket furnace 1lininc is gaining in ?opularity with
refiners, petrochemical processors, and other proce551nq_p}ants as a
method to cut fuel consumption and lost BTU®*s. The flexibility of the
soft-fiber blanket makes it suitable for use in furnaces or fuynace
sections which are shop fabricated and shipped to other lo?atlons.
Proper installation of ceramic-fiber furnace linings, wh%ch 1nv01?es
the use of anchoring systems, is discussed, and several installation
methods are recommended.

File6, CCPE. by N.T.I.S. User 244 Page 12 (Item 12 of  39)

real Recovery Systems for Industrial Purnaces, Particularly Coke Ovens

ranner (Leo) Associates, Redwouod City, Calif.
AUTHOR: Cassan, J. H. F.

gcuiceliu PLD: 134 STAR1315

.Jen 75 4o

SXFET NO: NASA-TT—F—10400

CONTRACT: NASW—-2U81

CHOMITOR: 18

Tran—Transl. Intc Fnglish from German Fatent No. $00930, Class 10A,
Groty 407 (Appl. No. C3Eb69v1ib/10A, 4 Jan. 1954) 7 bp.

A:STRACT: A neut recovery csvystem for furnaces 1is described. A
receneratcr system 1is characterized by the use of sinale recovery
units (one wair for each burner), independent of one another and of
the masonry c¢r wall, which form the foundation for the furnace wall
system. 1he individual recovery units are not exposed to anv forces or
jdercrration derivang from the surrounding masonry, which micht impair
their integrity. All the ducts or passages whicn would normally be
located 1n the intermediete section of the furnace are situated 1in the
lower part of the asssive masonry of the recovery system, which is
exXpcsed to no expansion and no dislocations.

UESCRIETCRS: *Combaestion chambers, *Purnaces, *illeat radiators, *Ovens.
bucts, zZxhsust systems, Performance prediction

IDERTIFIERS: NTISHMASA

N75-2388Y9/Y57 NTIS Prices: PCF3.25/MP22.25




ID YO.- BY750638069 538069
RECUPFRATING ENERGY & MONEY.
Anon

DESCRIPTORS - (*PURNACES, HEAT TRFATIVG, *Waste Heat Utlllzatlon), {
9EAT EXCHANGFRS, Regenerators),

IDENTIPIFRS— RECUPERATORS

CABRD ALERT- 532, $37, 616

CODEN—~ INGNAC SOURCE— Ind Gas (N Y) v 55 n 3 Mar 1975 p 11-13

A newv gas-fired heat treat furnace at the New Process Gear Division
(NPG) of Chrysler Corp, 1is achieving a 27% fuel reduction, while
providing 33% more productive capacity and decreased thermal
pollution. Energy .conservation 1is being realjized through the
incorporation of heat recuperators on the radiant tube combustion
system of a new furnace, which carburizes and hardens transmission
gears and shafts. These recuperators recover heat from the exhaust
gases to wvarm the incoming combustion air. This reduces the fuel
required to bring the cas/air mixture to furnace temperature.

ID NO.- EIT7?S0376674 S16674

OPTINUM EPPICIFPNCIES OF PUORNACES: SETTING THE TARGETS.

Essenhich, Robert H.

Pa State Uriv, University Park

DPSCRIPTORS~ (*FURNACES, *Waste Heat Utlllzatlon), FUEL ECOROMY,

CARD ALZR?- 642, 616, 521

CODEN- INHTAZ SOURCE— Ind Heat v 41 n 11 Nov 1874 p 21-24

As processing temperatures rise, the unavoidable wall and increased
stack gas losses become increasingly important, and the ratio of
operational to intrinsic efficiency drops to 0. 5 and lower. Feat
recovery 1is the most effective method for improving efficiency. Relow
1000 $degree$ P metallic rTecuperators can be used or, for higher
temperatures refractory regenerators or waste heat Dboilers.
Preheating, such as a billet heating fvrnace, is another alternative.

ID NO.- BI760102634 602634

ENERGY CONSERVATION AND ENVIRONMENTAL ADVANTAGES OF MODERN VACUUM
PORNACES.

Hunt, Thomas; Lamere, Robert; Collican, George; Stewart, Arthur

Richard P. Brew & Co, Concord, NH

DESCRIPTORS~ (*FURNACES, ELECTRIC, *Vacuum), (FPURNACES, INDUSTRIAL,
Vacuum) ,

CARD RLERT- 532, 642, 633 :

CODEN~ IWHTAZ SOURCE— Ind Heat v 42 n 11 Nov 1975 p 10-15, 17

¥hen procuring industrial furnaces today, energy conservatlon and
environmental features warrant serious consideration. This article
provides a technical assessment of these features in regard to design
and characteristics of modern, high temperature, electrically-heated
vacuun furnaces.
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ID NO.- EIT70X036275% 036275

Thermodynamics of rectperation of waste heat from the combustion
products of industrial furnaces

CERNOCE S

Iron & Steel Works, Kosice, Czechoslovakia

DESCRIPTORS~ *WASTE EERAT UTILIZATION, PURNACES, INDUSTRIAL,

CARD RLFERT- 616, 642

SOURCE-~ J Iron Steel Inst (London) v 207 pt 12 Dec 1969 p 1578-90

A survey is presented of the main aims and assumptions of the
thermodynamic analysis of the recuperation of vaste heat. 1A new
diagram is applied showing the thermal work of the furnace from the
viewpoint of the first and second theorem of thermodynam,h thermal
balanace of the working space of. without and with recuperation is
discussed, together with higher output and fuel constmption saving.
The best wvays of utilizing waste heat by recuperation are determined.

ID NO.- EI780312945 412945

IMPROVENFENT OP PUPL EPFICIFRCY IN INDUSTRIAL HPATING EQUIPNMENT.

Thekdi, A. C.; Hemsath, K. H.

Midland-Ross Corp, Toledo, Ohio

DPRSCRIPTORS~ (*PURNACFS, INDUSTRIAL, *Combustion),

IDENTIPIFERS~ BIR PRPHEATING, OXYGEN ENRICHMENT, FUEL EFPPICIENCY

CARD ALFRT- 642

CODEN- ASMSAL SOURCE— ASME Pap n 73-%A/Fu-3 for Meet Nov 11-15
1973 8 p C

Summarizes various methods of increasing fuel efficiency in
industrial operations. It is shown that combustion air preheating and
oxygen enrichment of air are two most practical and economical methods
for small to medium size installations. The effectiveness, economics
and typical problems associated with the application of these two
methods are discussed. It is pointed out that new approach and
efforts are required in the development of reliable and economical
conbustion system components required with the use of preheated and
oxygen enriched air. The paper includes description of a newv burner
vhich can operate on 21 to 45 percent enriched air.

File8, COPR. bv Engineering Index User 244 Page 111 (Item 283 of 411

ID RO.~ EY740419779 419779
ADDITION OF HEAT RECOVERY EQUIPMENT TO EXISTING FURNACES.
Olson, B. L.
Salem Corp
DESCRIPTORS~ (*PURNACES, INDUSTRIAL, *Fuel Ecoromy),
CARD ALPERT- 521, 642
CODEN-~ INHTAZ SOURCE— Ind Heat v 8% n 1 Jan 1978 p 11-18
Techniaues for adding recuperative devices to reduce erner~
consumption for gas-fired furnaces, are described. Furnaces cover
" include slab heating, annealing, paint drying and radiant—tube types
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ID NO.- BI740479794 419794

OPTIMIZING CONTROL OF CONTINUOUS METALLURGYCAL REHEATING PURNACES.

Grosse, G.; Gauvrit, H.

DESCRYPTORS- (*PURNACES, METALLURGICAL, *Control),

CARD ALERT- 532, 642, 927

CODEN- HWWINAZ SOURCE— Wire World Int v 15 Double N 5 Sep-Oct 1973
p 203-209

A mathematical model is presented for optimizing the electric
controls of continuous reheating furnaces for metal slabs, billets, or
bloons. The paper is divided into three parts dealina, respectively,
with the model of the reheating process, identification of
coefficients dependent upon temperature, and the optimization
problens. It is stated that the model has been used to improve the
results of an existing furnace, to define a new installation in an
optiaum manner, and to demonstrate the value of the ta@jant roof .

Pile8, COPR. by Engineerinag Index User 244 Page 103 (Item 262 of 417

ID NO.- EI740526698 426698

POTENTIAL FOR IMPROVING PURNACE FERFORMANCE.

Fssenhigh, Robert H.

Pa State Univ, University Park

DESCRIPTORS~ *FURNACES, INDUSTRIAL, FUEL ECOXNOMY,

CARD ALPRT- 521, 642

SOURCE~ Fuels Util Conf, Proc, Cleveland State Univ, Ohio, Oct 26
1972 p 106-136. Available from Cleveland State Univ, Div of Contin
Bduc, Ohio, 1972 :

The three factors that most affect thermal efficiency are matching
the furnace to the load, control of excess air by good fuel/air ratio
control and dampering and heat recovery. The effects of heat recovery
on furnace efficiency, maintenance procedures and efficient pollution
control are also covered. Refs.
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ID NO.-— EI740741147 4651147

TSPOL*ZOVANIE TEPLA OTKHODYASHCHIKY GAZOV NAGREVATEL®NYKH PECHFI V
ISPARITFL!NO-EKONOMATIZERNYKH POVERKHNOSTYARE PODKLYUCBENNYKH K SISTEME
ISPARITFL*NOGO OKHLAZHDENIYA PECHI. $left bracket$ Utilization of
the Heat of Waste Gases of Heating Furnaces on Evaporation-Economizer
Surfaces Connected to the Evaporation-Cooling Systems of Purnaces
$right bracketd .

Kolobkov, P. S.

Khar'kov Eng Constr Inst, Ukr SSR

DESCRIPTORS~ (*PURNACES, HEATING, *Waste FHeat gtilization), {
" ECONOMIZERS, Waste Heat Utilization), (PURNACES, Cooling),

CODEN- TIVZEAY SOURCE-~ Izv Vyssh Uchebn Zaved, Energ n 2 Feb 1974
p 75-78

Waste heat utilizing boilers after recuperators of heating furnaces
have proved hlahly inefficient. Another type of vaste heat utilizing
installation is needed, one that is much cheaper and simoler, beinc
placed directly by the furnacer and efficient even at low furnace
loads. These conditions are met by tubular evaporation-economizer
surfaces in the furnace flue. They are connected to the separator of
the furnace system of cooling by evaporation. Problems of optimum
desian of such installations are considered. In Russian.

1D NO.- BI7%010483487 504347

CONSERVE OVEN HEAT $EM DASES 2.

Schrantz, Joe

DESCRIPTORS~ *OVENS, INDUSTRIAL, FUEL ECONOMY,

CARD ALPRT- 642, 521 ,
28C0DEN- IFPIIAJ SOURCE— Ind Finpish v 50 n 11 Nov 11 1974 p 22-26,

The abi;ity of gas analyzers to continuously monitor solvent vapor
concentrations to conserve energy in finishing ovens is evaluated.
Three types $EM DASH$ catalytic oxidation, sensing flame, and infrared
spectroscopy $EM DASH3 appear to be the most common. The vrinciples
of operation of each type, installation and costs are described.

ID NO.- EI750104346 504346

CONSERVE OVEN HEAT $EM DASHE 1.

Schrantz, Joe ‘

DESCRIPTORS-~ *OVENS, INDUSTRIAL, FUEL ECONOMY, (PAINT, Dryinq),

CARD ALERT- 642, 521, 813 '

CODEN- IFIIAJ SOORCE— Ind Pinish v 50 n 10 Oct 1974 p 14-18, 20
) Used on npaint curing ovens, true continuous vapor concentration
indicators and controls can reduce oven ventilation required by at
least 50%. Reduced ventilation can reflect Btu savings of from 20 to
75%, depending upon loading, solids in the coating, temperature, etc.
Typically, the higher temperature ovens and those with high production
throughput would get the fastest payback since vast Btu savinas can be
made with these ovens.

N
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ID NO.- EIT751177223 577223
ANORDNUNG DER ND—VORWAFRMER IM TURBINENABDAMPPSTUTZEN $FM DASHS
SCHALTUNGEN, BAUARTEN UND MONTAGEMOEGLICHKEITEN. $left Dbrackets$

Application of 1Low Pressure Peed Heaters in Turbine Bxhaust Stean
Branches 3$FM DASHS Operation, Construction and Installation M¥ethods
$right bracket$ .

Welch, R.

Kraftwerk Union Rktienges, Erlangen, Ger

DESCRIPTORS~- (*STEAM TURBINES, *Exhausts), (TURBOMACHINERY, Waste
Beat Utilization), :

CARD ALERT- 917, 632 :

CCDEN- VGBKBS SOURCE— VGB FKraftswerkstech v 55 n 6 Jun 1975 p
360-363

Changes from U-shaped piping to straicht heating surface pipework
are discussed. Computerized calculations showing acceptable thermal
stresses are described. Data are presented in tabular ard graphical
form. In German with English abstract.

ID NO.- RI750735153 545153

RFCUPERATOR DEVELOFMENT TRENDS POR PFUTURE BIGH TEMPERATURE GAS
TURBINES.

Mcbonald, C. P.

DESCRIPTORS— {*GAS TURBINES, *Jaste Reat Utilization), HEAT
EXCPFANGFRS,

CARD ALFRT- 612, 641, 616
CODEN- ASMSAY SOURCE-~ ASFER Pap n 75-GT-50 for Meet Mar 2-6 1975,
24 p :

Por future 1low cost, hich temperature, small gas turbines, with
improveé cycle efficiencies, it is postulated that the complete hot
section of the engine (combustor, ducts, turbine nozzle and rotor)
will be all ceramic and may include a ceramic heat exchanger. Few of
the answers are available today in the areas of ceramic recuperator
performance, cost and structural  integrity and concentrated
development efforts are required ¢to demonstrate the viability of a
fixed boundary ceramic gas turbine heat exchanger. This paper briefly
outlines possible design and development trends in the areas of
exchanger configuration, surface geometry and materials, and it
includes specific sizes and economic aspects of ceramic recuperators
for future advanced low SPC gas turbines. 21 refs.
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ID N¥O.- ET72X043313 243313
Computer techniques for evaluating gas turbine heat recovery
applications

STEWART JC .

Henry Vogt Machine Co, Louisville, Ky

DESCRIPTORS— (*GAS TURBINES, *Waste Heat Utilization),

CARD ALERT- 612

SOUDRCE~ ASME Pap 72-GT-102 for meeting Mar 26-30 1972, 8 p

Describes programs which provide an installed cost estimate that can
be used to evaluate the effect of variations in boiler pinch point,
back pressure, stack temperature, superheated steam temperature, feed
water approach temperature, and supplementary firing for any gas
turbine heat recovery application. Another program provides operating
performance of the selected boiler design through a range of exhaust
conditions due to ambient or load changes, and also for changes in the
stean. capacity or pressure requirements. 5 refs.

ID NO.- BI71X002553 102553

Steam injection can imorove cas turbines
EDISS BG

Iver Heath, Buckshire, Enaland

DESCRIPTORS—~ (*GAS TURBINES, *Efficiency), (GAS TURBINES, Waste Beat
Dtilizationy,

CARD ALBRT- 612 :

CODEN—" PCHWEA SOURCE— Power v 118 n 6 June 1970 p 82-4

Injecting steam from waste heat into cycle improves output and
reliability.

ID NO.— EBI70X012543 012513

Gas turbines and total energy concept

BRAY KA; TYLER JR .

DESCRIPTORS- (*GAS TURRINES, *Waste Heat vtilization),

CARD ALERT- 296 '

SOURCE- Diesel Fngrs & Users Assn-Publ 325 May 1969 p 1-9

Majority of industrial applications of gas turbines fall into three
categories broadly definec by economic factors; base 1load
applicwtions vhere fuel cost is negligible part of overall cost of
operation and thermal efficiency is therefore unimportant;
applications where hours run are small and hence thermal efficiency is
again relatively wunimportant; this includes standby and emergency
installations as well as peak lopping; applications where it is
possible to use exhaust heat of low efficiency engine to increase
overall thermal efficiency so that it competes directly on fuel costs.
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15 1)

ID NO.- EI70X037608 037608

Pover recovery from gas turbines— a reviev of the limitations, and
an evaluation of the use of *X*organic®%* workinag fluids
LUCHETER S

Nechanical Technoloqgy, 1Inc, Latham, NY

DESCRIPTORS~ (*GAS TORBINES, *Waste Heat Otilizationy,

CARD ALERT- 612 :

SOURCE—~ ASME Pap 70—GT-113 for meeting May 24-28 1970 7 1

Gas~ turbine waste heat appears to be a valuable source of energy,
yet the number of installations in which this ererqgy is mtilized is
minimal. The ' reasons for this are reviewed and a tvpical
nonafterburning cycle is examined for both steam and an t%%orcanict%e
working fluid. The pover level rarce over which each is attractive is

obtained, and the costs of each are compared on a relative basis. 10
refs.
ID NO.- EXI730738570 334570

"PERSPECTIVES FOR WASTE HEAT RECOVERY BY HEAFS OF ORGANIC FLUID
CYCLES. .

Angelino, G.; Moroni, V. L

Politecnico of Milan, Italy ‘

DPSCRIPTORS- (*GAS TURBRINES, *Closed Cycle), WASTP HEAT UTILIZATION,
(HEAT TRANSPER, Gases), .

IDENTIFIERS- ORGANIC FLUIDS

CARD AL®BRT- 6712, 641

CODEN- JEPOAS ’ SOURCE-— J Eng Fower, Trans ASME v 95 Ser A n 2 Apr
1973 p 75-83

Paper No. 72—WA/Pwr--2.
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Pile6, COPR. by N.T.I.S. User 244 Page 6 (Itemw 7 of 8}

Performance Evaluation of a Power Recovery Waste Heat Boiler

Oak Ridge Gaseous Diffusion Plant, Tenn.
AUTHOR: Szady, 2. J.

AS642B2 FLD: 13A, 69a NSA2623

14 Sep 72 29p

CONTRACT: W-T7U05—ENG-26

MONITOR: 18

ABSTRACT: Por abstract, see NSA 26 23, number 55950.
DFSCRIPTORS: *Boilers, *Heated effluents,

K-1837 NTIS Prices: PC$3.00/MP%0 .95

ID NO.- EI70X010259 010259 :

Use and design features of waste heat boilers, (Der Finsatz von
Abhitzekesseln und einige Konstruktionsmerkmale)

CAPITAINE D; STOFFELS PH; JENTZSCH W

DESCRIPTORS - (*ROILEBRS, *Desiyi), WASTE HEAT UTILIZATTION, REFUSE
INCINERATORS,

"CARD ALERT- 019, 076, 199 .

SOURCE~ Vereinigung der Grosskesselbesitzer-Mitteilungen v 49 n 3
June 1969 p 165-73

Attempt to <classify wvaste heat boilers; several design features
vhich are characteristic of waste heat recovery systems are explained
and 1in particular gas coolers, waste heat recovery and directly fired
superheaters for ethylene and ammonia plants, and waste heat boilers
connected with steel converters and with sulfur combustion or refuse
incineration plants. 1In CGerman.
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ID NO.- FI7?730207545 307545

GAS TURBINE HEAT RECOVERY IMPROVES REHEAT STEAM CYCLE.

Woodburn, J. D.; Andrew, W. H.

Public Service Dept, City of Burbank, Calif

DESCRIPTORS -~ {(*GAS TURBINES, *Waste Heat Otilization), WASTE HEAT
UTILIZATION, :

IDENTIPIERS~- HEAT-RECOVERY STEAM GENFRATORS

CARD ALERT- 612, 913

CODEN— ASMSAHL SOURCE~ ASME Paper n 72-WA/Pwr-10 for Meet Nov 26-30
1972, 7 p

A new 23,000-kw gas turbine furnishes exhaust gas to an unfired heat
recovery steam generator which produces 70,000 1b/hr steam at 535 psig
and 800 . This steam is utilized by an older 55,000-kv reheat steam
turbine and boiler by injecting the recovery steam into the cold
reheat line between the steam turbine and the reheater section of the
boiler. This combined cycle increases the capacity of the existing
steam turbine and the total combined - net heat rate with the aas
turbine can be as 1low as 9700 Btu/kvh at a cost of 3100/kw for the
additional capacity. 7 refs.

ID NO.- PI760209747 609747 -

PLOW VISODALIZATION STUDIES OF A PFLUIDIZED BED PURNACE PFOR A
COAL-PTRED CLOSED CYCLE GAS TURBINE.

Holcomb, R. S.

Oak Ridge Natl Llab, Tenn

DESCRIPTORS~- (*GAS TURBINES, #*Closed Cycle), (BOILFRS, Waste Heat
Utilization), (HEAT TRANSPER, Pluidized Beds),

.CARD ALERT- 612

CODEN-—- ASMSAU SOURCE— ASME Pap n 75-WA/Ener-8 for Meet Nov 30-Dec
4 1975, 7 p

Plow visuvalization studies were performed on a small-scale Plexiglas
model of a coal-burning fluidized bed furnace that has been desianed
as a heat source for a closed cycle gas turbine total energy systenm
for the BRUD-MIUS Program. The test model was 10 in.  sauvare with a
tube bundle of $%one aguarter$ in. O. D. tubes 6 rows deep. The bed
material was limestone with a mean particle size of 370 $mu$ m and a
static bed height of 1 ft. The following results were obtained: a
static region of bed material can be used as thermal insulation of the
bed plate and around the turbine air manifolds; the minimum velocity
for so0lids mixing at the wall was 1. 75 ft/sec, allowing a 3:1
turndovn of the furnace; the bed pulsation frequency was 2 to 3
cycles/sec over the operating range of air velocity. 5 refs.
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ID NO.- BEI7?70X012789 012789

"Gas turbine heat recovery boiler thermodynamics, economics and
evaluation

FPOSTER-PPGG RW .

Struthers Energy Systems, Inc, Warren, Pa

DESCRIPTORS- (*GAS TURBINES, =*VWaste Heat UOtilization), (BOILERS,
Waste Peat), (INDUSTRIAL PLANTS, Power Supply),

CARD ALFRT- 019, 159, 296

S0URCE- ASME-Paper 69-GT-116 for meeting Mar 10-13 1969, 12 o

Horizontally oriented, natural circulation type boilers are
described, most of comments and evaluations given are applicable to
other designs as well; operating conditions and desiaon solutions of
conventional boilers are significantly different from heat recovery
boilers:; main differences are tabulated and discussed.
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ID NO.- EY760210249 610249

PRACTYICAL RANKINE CYCLES FOR PROCESS PLANTS.

Klooster, H. J.

FPluor Eng & Constr Inc, los Angeles, Calif

DESCRIPTORS~ (*INDUSTRIAL PLANTS, #*Waste Heat Ugtilizationy,

CARD ALRRT- 402, 616, 643

SOURCE- Intersoc Energy Convers Eng Conf, 10th, Rec, Univ of Del,
Newark, Aug 18-22 1975 Pap 759210 p 1439-1u442.- Publ by IEEE (Cat n
75CHO 983-7 TAB}, New York, XY, 1975

Recent parametric studies were nmade for single and dual Rankine
cycle $left double guote$ systems $right double quote$ to determine
the econoric optimum for recovery of low temperature level energy from
process streams in the 300 $deqree$ F to 500 $degree$ P range. 1R
total of nine alternate Rankine cycle applications vere investigated
utilizing steam, isobutane, <freon, benzene, and thiophene either
sinoly or in combined application. Bach system was studied to
evaluate not Jjust the best operating efficiemcy of the Rankine cycle
alone, but also to obtain the optirum economic condition for the
Rankine cycle and other equipment associated with the total 3$left
double auote$ system $right double guote3 . 6 refs.

ID NO.- EI?50320930 520930

RANKINE-CYCLE SYSTEMS FOR WASTF HFAT RECOVFRY.

Barber, Robert E.

Barber-Nichols Eng Co, Arvada, Colo .

DESCRIPTORS~ *VWASTE HEAT UTILIZATION, (INDUSTRIAL PLANTS, Waste Feat
Otilization),

CARD ALERT- 402, 643

CODEN- CHEEA3 SOURCE— Chem Eng (NY) v 81T n 25 Nov 25 1974 p
101-108, 106

Waste heat can be utilized by an organic Rankine-cycle system to
produce useful electrical or shaft power without any fuel exvense.
Such a system starts with a heat recovery boiler, which provides
saturated or superheated vapor to an expander by transferrinag heat
from the waste-heat fluid to the Rankine-cycle working fluid. Power
is extracted in the expander, and the fluid passes on to a condenser,
wvhich provides 1liguid to a feed pump. The feed pump raises the
pressure and resupplies fluid to a boiler, thereby completing the
cycle. The working-fluid condenser heat 1is rejected to a cooling
fluid in the condenser. Dependinag on the particular application and
vorking fluid selected, it may be economsical to add a regenerator to
irprove cycle efficiency. 16 refs.

ID NO.- EXIT750530948 530948

LOW-LEVEL HEAT RPCOVFRY TAKES ON ADDED MEANING AS PUFL COSTS JUSTIPY
INVESTMENT.

Sternlicht, Beno -

Hech Technol Inc

DFESCRIPTORS— (*HEAT ENGINES, *Waste Heat Otilization),

CARD ALERT- 641

CODEN~ POWEAD SOURCE— Power v 119 n 4 Apr 1975 p 84-87

Lovw-~-level heat recovery can be made through the classical Rankine
cycle, using man-made orgaric fluids. 1In the wide range below 800F,
organic fluids are more efficient than superheated steam. Cost and
reliability remain prime challenges to acceptance. 11 refs.




ID NO.- FPI7871172588 472588

POTENTIAL OF  RANKINE FNGINES TO PRODUCE POWEBR PROM WASTE HFAT
STREAMS.

Barber, Robert E.

Rarber—Nicholas Ena Co, Denver, Colo

DESCRIPTORS-~ (*POWER PLARTS, *Waste Heat Utilization),

CARD ALERT- 617, 641 )

SOURCE- 1Intersoc Pnergy Convers Fng Conf, 9th, Proc, San Francisco,
Calif, Aug 26-30 1974 Pap 789018, p 508-514. Available from ASME, New
York, 1974 .

This paper describes heat recovery Rankine Cycle systems and how to
estimate the potential power output of a heat source. An econonic
study shows that the Rankine Cycle system can produce povwer at a real
cost below that of a ccal-fired steam unit and pay off the capital
costs in less than three years based on the current minimum value of
electricity (2. 2 $cent$ /kw-hr). This payoff period will be reduced
as the value of electricity increases in the future. 17 refs.
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Pile6, COPR. by N.T.I.S. " User 2484 Page 81 (Item 93 of 109

Ecoromic Impact of Energy Shortages on the Logging and Sawmills, Paper
and Allied Products Industries. Volume 1

Delex Systems, Inc., Springfield, Va.*Pederal Eneray Administration,
Washinagton, D.C. (06 069) ,

Final rept. _
C370514 PLD: 10A, 97B*, 96A%* USGRDR7425
May 7u 226p*

REPT NO: TR-D-171-Vol-1

CONTRACT: DI-14-01-0001-1653

MONITOR: PBA/EI-1653—V01—1

See also VYolume 2, PB-236 263.

ABSTRACT: This study is one of a series conducted in an effort to
provide meaningful information on the structure and characteristics of
a selected 1lumber industries. Particular emphasis is placed on fuel
use by major type and production process. In addition, the
possibilities for fuel substitution and conservation of energy are
explored. Report covers logging, esawmills, millvork, and plyvood
industries.

DESCRIPTORS: *Sawrills, *loaging, *Plyvood, *Mjillvork, ‘Puel
consumption, Substitutes, Constraints, Variationms, Statistical data,
Tables (Data), Industries '

IDERTIFIERS: *Energy shortages, Energy conservation, PFneraoy use,
Energy supplies, NTISEXFEA '

PB-236 262/2ST NTIS Prices: PC$7.50/MF$2.25
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Economic Impact of Energy Shortages on the Logging and Sawmills, Pavper
and Allied Products Industries. Volume 2

Delex Systems, Inc., Springfield, Va.*Pederal Bnefgy Administration,
Washington, D.C. (406 069)

Pinal rept. :
c370%31 PLD: 10A, 97B, 962 USGRDR7425

May 74 286p*

REPT NO: TR-D-171-Vol-2
CONTRACT: DI-14-01-00017-1653
MONITOR: PEA/EI-1653-Vol-2

See also Volume 1, PB-236 262.

ABSTRACT: Structure and characteristics of the pulp, paper,

.paperboard, corrugated and solid fiber box, and building paper and

building board industries are discussed, with emphasis on fuel use by
major type ard production process.

DESCRIPTORS: *Pulp mills, *Paper mills, *Paper industry, *Paper boards
, Tuel consumption, Stbstitutes, Constraints, Variations, Statistical
data, Tables({Data)

IDENTIPIFRS: *Energy shortages, FPnergy conservation, Enerqgy  use,
Enerqgy supplies, NTISEXPER

PB-236 263/0ST NTIS Prices: PC3$7.50/MF3$2.25

ID NO.- FIT41171064 471064
HOW TO REDUCE ENERGY CONSUMPTION IN KILN-DRYING LUMBER.

Wengert, E. 4. .
DESCRIPTORS—~ (*LUMBER, *Drying), KILNS,
IDENTIPTERS- ENERGY CONSUMPTION

CARD ALPRT- 642, 8711 .
CODEN- XALNA9 ’ SOURCE— US Por Prod lab Res Note PPL-0228 1974, 4

P Twenty-five ‘suggestiors are given for increasing efficiency to

reduce energy consumption in both air drying and kiln dryino of
Jumber.
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5, COPR. by N.T.I.S. User 2484 Page 37 (Itenm 43 of 10%)

The Potential for Energy Conservation in Nine Selected Industries. The
Data Base. Volume 8. Selected Paper Products

Gordian Associates, Inc., VNewvw York.*Pederal Energy Rdministration,
Washington, D.C. Office of Energy Conservation and Environment.
cs524u4p2 PLD: 10A, 1L, 97B, 97G, 71R USGRDR7522

Jun 7%  161p*

CONTRACT: DI-18-01-0001-1842

AONYTOR: PEA/D-CP-16 .

Paper copy also available from GPO. Paper copy also available in set
of 10 reports as PR-283 610-SET, PC$58.00.

ABSTRACT: This report deals with energy consumption for four major
paper and paperboard products: Newsprint, writing paper (chemical),
corrugated containers, and folding boxboard. Descriptions include
harvesting of roundwoed and chip acquisition, wood preparation,
pulping, pulp bleaching, paper and paperboard production, convertina,
ancillary materials, and energy consumption for overall production
sequences. '

DESCRIPTORS: *Eneray consumption, #*Paper industry, Paper products,
Paperboards, - Newsprint, Writing papers, Containers, Boxboard, Process
charting, Puel consumption, Electric povwer demand, Coal, Puel oils,
Netural gas, Nuclear eneray, HNydroelectric power, Manufacturing,
Industries, Bnergy conservation

IDENTIFIERS: NTISEXFER

PB-283 619/4ST NTIS Prices: PC3$6 .25/MFP$2.25

Pile8, COPR. by Fngineering Index User 244 Page 28 (Item 67 of 191N

ID NO.- EBI?50640614 S40614

PYROLYSIS-GASIPICATION—COMBUSTION: DESIGN OF AN EXPERIMENTAL UNIT
USED POR STUDY OP REAT AND CHEMICAL RECOVERIES PROM PULPING LIQUORS.

Brink, David L.; Thomas, Jerome F.

Oniv of Calif, Berkeley

DESCRIFTORS - (*PULP MANUPACTUORE, =*Waste Ligquor ©Utilization), {
CHEMICAL REACTIONS, Pyrolysis), COMBUSTION, CEEMICAL EQUIFMENT, WASTE
REAT UTILIZATION, CHEMICALS,

IDENTIPIERS— KRAPT BLACK LIQUOR

CARD ALPERT- 521, 616, 8062, 804, 811

CODEN- TAPPAP SOURCE—~ TAPPY v 58 n 4 Apr 1975 p 142-145

An experimental unit was designed to pyrolyze and completely gasify
the organic content of concentrated pulping liquors (kraft and neutral
sulfite semichemical) and has been operated at rates of up to 1
ton/day of kraft black liquor solids. Products are heat, a pyrolysis
(fuel) gas, and smelt. The pyrolysis gas is comprised of hydrogen,
carbon monoxide, carbon dioxide, methane, hydrogen sulfide, nitrogen,
vater vapor, and traces of ethane and ethylene. All compounds typical
of the total reduced sulfur content of recovery furnace emissions,
except hydrogen sulfide, are absent. Smelt, comprising sodiunm
carbonate, and sodium sulfide, issues as a molten stream from the
anit. Background work carried out which led to the construction of
the experimental unit is summarized. Descriptions of the experimental
unit and aspects of its operation are presented. 8 refs.
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ENBRGY CONSERVATION IN THE DRYER BY VAPOR COMPRESSION.
Choudhury, Wasi U.; Chance, J. Larry
Beloit Corp, Wis

) . l\

ID NO.- BIT41279585 479585 ' 1

DESCRIPTORS- (*PAPERMAKING MACHINERY, *Dryers), (PAPER AWD PULP
MIL1S, Waste Heat Utilization),

CARD ALERT- 683, 802, 811

SOURCE-~ TAPPI Eng Conf, Pap, Seattle, Wash, Oct 21-284 1974 Pap 5-3,
p 109-113,. Publ by TAFFI, Atlanta, Ga, 1974 .

The water vapor generated in the dryer hood, while a web is being
dried, is usually wmixed vwith air to a total pressure of 14. 7 psia.
The energy contained by this vapor is wasted. In this paper a vapor
compression scheme is analyzed vwhich reclaims this energy. R cost
comparison of this scheme with the cost of drying ir a conventional
dryer is made. The results presented show a savings in the operating
costs of the new system over the conventional system. At higher
energy costs, which may be the case in the future, both the total
drying costs and the operating costs of the nev system are lower than
the conventional system at normal operating conditions. Desian
problems associated with the new system are discussed in sorme detail.
The hood, being airtight, will have an inside temperature of 212 P. It
will have to Dbe well insulated with a false ceiling inside to allow
any condensate to drain to the sides. There may be problems
associated with shaft seals and bearings exposed to the steam. 4
refs.

| ID NO.- BIT640T41191 81191

POTAL ENERGY SUPPLY SYSTERS FOR PAPER MILLS.

Prei, D.; Holik, H. .

Wwinterthur Eng Works Div L

DESCRIPTORS - (*GAS TURBINES, syaste Heat Utilization), (PAPER AND
PULP MILLS, Gas Turbines),

CARD ALERT- 612, 811

CODEN- COMBAF SODRCE-~ Combustion v 85 n 10 Apr 197u.p 39-43 )

The voroduction of paper, cardboard and millboard requires enerqgy 1in
three forms as a rule: electricity, steam and hot gas for drying. ?he
present article describes a total energy syste? capable of qe?eratlng
these three energy components simultaneous}y in a compact unit. The
economics are shown taking the consumption flgures gor a tissue
machine as an example. In addition, the economical application area
js delimited as a function of the ratio betwveen power and heat

consumption.
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ID NO.— BI721316499 294498
APPLICATION OF BY—PRODUCT POVER EATE.
Elmenius, L.

Stal-~laval Turbin, Fxnspona, Swed

DESCRIPTORS- (*PAPER AND PULP PEILLS, *Operatlons Research), (STEAM
TUREINES, Waste Peat UDtilization),

CARD ALFRRT- 616, 617, 811, 912

CODEN- TAPPAP SOURCE— TAPPYI v S5 n 5 May 1972 p 713-718

Considerations are presented which are related to the improvement of

stean efficiency in a pulp and paper mill. By-product power (BPP) is

defined as noncondensing power generated when process stear is
expanding through a turbine generator on its way from the boiler to
the process. The BPP rate is defined as the kilowatt output generated
per million British thermal -units per hour heat flow to the process.
The BPP rate concept can be =:zpplied ¢to existing installations
indicating how effectively the rovwer house is operated with regard to
lcad distribution between several units. Diagrams and examples
illustrate the BPP rate analysis for comparison of the economlrs of
varied systems or operating efficiencies.
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ID NO.- BRI740742988 y2988

ENERGY RECOVERY THROUGH INCINERATION IN PAINT DRYING PROCESS.

Hemsath, Klaus H.; Thekdi, Arvind C.; Vereecke, Prank J.

Midland-Ross Corp, Toledo, Ohio

DBESCRIPTORS~ (*OVENS, INDUSTRIAL, *Exhaust Gases), (PAINT, Drying),
SOLVENTS, :

IDPNTIFIFRS~ HEAT RECOVERY, INCINERATOR DESIGN

CARD RLERT- 642, 803, 804, 813

SOURCE— ASME Natl Incinerator Conf, Proc, Pap, Miami, Pla, May 12-15
197&% p 27%-279. Publ by ASMF¥, New York, 1974

The conventional oven-incinerator system in paint drying process
required considerable amount of auxiliary fuel. The fuel consumption
can be reduced drastically by using a new drying process. In this
process, dryino is achieved by using inert gases. A special
incinerator design, which utilizes chemical energy of the solvents to
bring the fumes to the incineration temperature, is used to incinerate
oxygen-free fumes from the oven and produce hich temperature inert
gases. Part of these inert gases can be recvcled to the oven, vhile
additional gases can be used as a source of heat for other processes.
This paper describes the ©process, development work, and the
incinerator desian and performance. U4 refs.
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" PB-243 620/2ST NTIS Prices: PC$5.75/mMP$2.25

The Potential for Energy Conservation in Nine Selected Industries. The
Data Base. Volume 9. Styrene Butadiene Rubber

Gordian Associates, 1Inc., New York.*Federal Energy Administration,
Washington, D.C. 0ffice of EBnergy Conservation and Environment.
c52u448D3 PLD: 10A, O7R, 113, 97B, 976G, 718, 99B OSGRDR7522

Jun 74 137p* ‘

CONTRACT: DI-14-01-0001-1842

HONITOR: PER/D-CP-17

. Paper copy also available in set of 10 reports as PB-243 610-SET,

PC$58.00.

ABSTRACT: This report deals wvith energy consumption data for the
production seguence that results in the output of virein styrene
butadiene rubber (SBR). SBR is defined as any copolymer of butadiene
and styrene containing over 50 percent butadiene by weight. Virgin SBR
used as a bhasis for the study is the product existing before addition
of fillers, o0ils, carbon black or other materials needed to impact
particular characteristics to the rubber for specific end uses.
Production description included in the report include the followving:
Styrene, butadiene, SBR, ethylbenzene by superfractionation, benzene
by catalytic reforming, and benzene from coke oven liaght oil and
dripolene.

DESCRIPTORS: *Enerqgy consumption, *Rubber industry, #*Styrene butadiene
resins, Elastomers, Styrene, Butadiemne, Benzene, Ethylene, PFuel
consumption, Electric power demand, Coal, Puel oils, Natural qas,
¥uclear energy, Hydroelectric powver, Process charting, Manufacturing,
Industries, Eneray conservation

IDENTIFIBRS: NTISEXFERA
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RECYCLING COOLING AND CHILLING EQUIPMENT ENERGY.

Prasad, Anil; Pitzgerald, John

Appl Eng Corp, Elk Grove Village, Ill

DESCRIPTORS - (*PLASTICS PLANTS, *Waste Heat Utilization), (PLASTICS
MACHINERY, Cooling), (PLASTICS, Molding), (HPAT EXCHANGERS, Cooling),
¥WATER COOLING TOWERS, COSTS,

CARD ALERT- 676, 8%, 817, 911

SOURCE- SPE Tech Conf, 33rd Annu, Proc, Atlanta, Ga, May 5-8 1975 p
8-10. Publ by SPE, Greenwich, Conn, 1975

Every plastics molding operation cenerates a high level of heat from
the operation of its processing equipment. Molding machines
themselves, their hydraulics and heat extracted from the molds are a
source of valuable and useable energy. The author discusses three
different temperature considerations which should be taken into
account when selecting cooling and chilling equipment. Vater
temperature levels of 80 $degree$ P to 95 $degqree$ F are used in the
cooling of hydraulic o0il and air compressors. These higher water
temperatures are usually supplied by an evaporative cooler normally
known as a cooling tower. The second range of temperatures is from 80
$degree$ P to 55 $deqree$ P. this coolant temperature is generally
used for cooling molds, jacketed vessels, calenders and mills. This
level of water temperature is wusually supplied by refrigeration
eaguipment. The usual coolant medium is water. The third area of
temperature consideration is the low temperature range of coolants.
This temperature range is from 40 3$degree$ P to 0 $degree$ F and
belov. These molding teerperatures are supplied by low temperature
refrigeration equipment. For larcer cooling system requirements, it
may be more advantageous to consider a central system. One of the
more practical central system designs is the energy conserving air
cooled type. From an energy and economical standpoint, this type of
chilling provides two benefits; it conserves water (100% recovery)
and it recycles process energy to conserve heating fuel.

ID NO.- EXI7?757070644 570644
SPOSOBY SNIZRPNIYA ZATRAT TEPLA PRI REGENERATSIY SHCHELO?HNYKH
ABSORBENTOV. 3$left bracket$ Ways of Reducing Heat Losses in the

Regeneration of Alkali Absorbents S$right bracket$ .

Gridin, XI. D.; Volodin, N. I.; Afanas®ev, N. AR.; Uvarova, v. I.

DESCRIPTORS~ *WASTE HEAT UTILIZATION, (AMMONIR, purification), HEAT
TRANSFER, CARBON DIOXIDE,

CARD ALPRT- 616, 803, 804, 522, 641

CODEN- KPRMAW SOURCE~ Khim Prom n 6 1975 p u43-45

A number of schemes are described for removing carbon diox%de from
ammonia synthesis gas by an agueous solution of monoethanolaylge. One
scheme, in particular, is recommended vhich ensures total elimination .
of the heat losses caused by throttling. In the proposed scheme_the
process of recovery of the heat of the regenerated absorbent coincides
with the process of desorption of the acid gas (the heat-transfer
surface is located inside the redenerator). In Russian.
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The Potential for Energy Comnservation in Nine Selected Industries. The
Data Base. Volume 1. Selected Plastics

Gordian Associates, 1Inc., New York.*Pederal Enerqy Administration,
Washington, D.C. Office of Eneray Conservation and Environment. ‘
c52a433 PLD: 0A, ¥1I, 97B, 97G, 770 USGRDR7522

Jun 7a 149p>*

CONTRACT: DI-14-01-0001-1802

MONITOR: FEA/D-CP-9 :

Paper copy also available from GPO. Paper copy also available in set
of 10 reports as PB-243 6 10-SET, PC$58.00.

ABSTRACT: This report deals with the energy consumption data for the
production sequences that result in the output of the following
thermoplastic resins: low density polyethylene, high density
polyethylene, polystyrene, and polyvinyl chloride. Other production
information included in this report are: natural gas 1liguids,
availability of hydrocarbon raw materials, shifts in sources of raw
materials, and potential for material -substitution.

DESCRIPTORS: *Energy consumption, *Plastics industry, Puel consumption
» Electric pover demand, Coal, Fuel oils, Crude oil, Residual oils,
Natural gas, Nuclear energy, Hydroelectric powver, Natural gas liauids,
Petroleum products, Distillates, Ethylene, Polyvinyl chloride, Vinyl
chloride, Chlorine, Styrene, -Polystyrene, Industries, Bneray
conservation, Substitutes, Process charting

IDENTIFIERS: Puel substitution, NTISEXPEA

PB-243 612/9ST NTIS Prices: PC$5.75/MF$2.25
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Industrial Energy Study of the Drug Manufacturing Industries for the
Pederal Bnergy_Administration/u.s. Department of Commerce

Versar, Inc., Springfield, Va.*®*Federal Enerqgy Administratidn,
Washington, D.C. (389 335)

Pinal rept.

Cu313A8 PLD: 10R, 97B=% USGRDR 7508
30 Sepr 74 209p=

CONTRACT: DY-I4-07-0001-1669

MONITOR: FPBA/EI—-1669

ABSTRACT: Information is provided on the basic structure arnd
characteristics of the drug manufacturing industries. Particular
emphasis is placed on fuel use by major type and production process as
well as exploring the possibilities for fuel substitutability and
conservation alternatives.

DESCRIPTORS: *Drug industry, *Enerqgy consumption, Puel consumption,
Propane, Butanes, Residual o6ils, Petroleua products, Coal, Natural gas
. Distillates, ®lectricity, Hexanes, Heptanes, FNapthas, Benzene,
Toluvene, Xylenes, Geographic divisions, Statistical data, Energy
conservation ' .

IDENTIPYERS: Electric pover consuaption, SIC 2831, SIC 2833, SIC 2834,
NTISEXPFEA . )

PB-238 994,/8ST NTIS Prices: PC3$7.25/MFP32.25
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. Industrial Erergy Study of the Industrial Chemicals Group

International Research and Technology .Corp., Washington,
D.C.*Tepartment of Commerce, Washington, D.C. Industrial Eneray
Analysis Group.*Pederal Enerqgy Administration, Washinoton, D.C. (388
995)

Pinal rept. .

AUTEOR: Saxton, James C., Kramer, Marc P., Robertson, David L.,
Fortune, Michael A., Leaggett, Nickolaus E.

C3794B2 PLD: 10A, 7aA, 97B%, 99B» USGRDR7426

30 BRug 748 160p*

BREPT NO: IRT-342-R

CONTRACT: DI-14_01-0001-1654

MONITOR: 18

ABSTRACT: Results for energy use in each of the six SIC industries
within the industrial chkemicals 'group are given. Report covers the
alkalies and chlorine industry; industrial agases industry; inorcanic
pigments industry; industrial inorganic chemicals industry; cyclic
crudes, and cyclic intermediates, dyes, and organic pigments industry;
and industrial organic chemicals industry.

DESCRIPTORS: *Energy consumption, *Chemical industry, Chemical plants,
Peedinqg (Supplying), Alkalies, Chlorine, Oxygen, Nitrogen, Pigments,
Acetylene, Hydrogen, Ammonia, Styrene, Titanium dioxide, Zinc oxides,
Phosphoric acids, Phenols, Cyclohexane, Ethylene, Methyl alcohol,
Natural gas, Puel oil, Coal, Napthas, Ethane, Provane, Benzene

IDENTIFIERS: Energy conservation, 3Fnergy requirements, Fnergy use,
NTISEXFZA

PB-236 322/4SL NTIS Prices: PC$6.25/MFP$2.25
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#neragy Consumption: The Chemical Industry

Dew  Chegmical Co., Freeport, Tex. Texas Div.*National Environmental
hesnearch Center, Research Triancle Parkx, ¥.C. Control Systems Lab.

Final rept. Rug 74-Mar 75

AUTEOR: Reding, Jchn T., Shepherd, Burchard P.
cClEe5szaz FLD: 1TGA, 07A, S7B%, 4QLx* USGRDR7S516
apr 7% 7lp*

CONTRACT: FEPA—08—-(2-122Y

PEOJECT: LPA—ROAP-2TADE-0OV

MOSITCR < EPA/650/2—75~032—3

See also Pp—~2471 926,

AFSTRACT: The report gives results of a study of eneray consumption in
the chemical industry. It analyzes energy-intensive steps or
¢peraticns for manrufacturing prccesses which produce 12 of the top 50
veolume cpemlcals 1in the U.S. Kesults c¢f the analyses are in the form
cf eneruy consumption block diagrams, energy—-intensive equipment
schematic diaarams, and tables that indicate the causes of energy
losses, s well as possible conservation approaches.

LESCRIPTORS: | *Fnerqy consumption, *Chemical industry, Eneray
Cochcervation, Electrolysis, Evaporation, Pyrolysis, Alkyvlation,
Lenyirccenaticn, Oxidation, Distillation, Furnaces, Chleorine, Sodiun
nyaroxide, Ethylene, Ethyl benzene, Styrene, Phenol, Acetone, Cumene,
.Carbon hlack, Sodium carbonates, Oxygen, Nitrogen, Equipment, Desian,
lruvstrial engineering, ‘Manufacturing,. Production engineering, Heat
iwcovery, Fuel consumption

IOFNT1FLERS: SIC 28, Electric power consumption, NTISEPAORD

PE-241 $27/3ST . NTIS Prices: PC3u4.25/MP$2.25
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ID NO.— EI72X011886 211846
Erergy systems in large process plants
SLACK JB

M.¥W.Kellogg Co, Bouston, Tex

DESCRIPTORS- (*INDUSTRIAL PLANTS, *Waste Heat Utilizatior), GAS

TUORBINES, .
IDENTIPIERS— PROCFSS ENERGY RECOVEBRY, STEAM BALANCES
CARD ALERT- 402, 612, 616, 641
SOURCE—- ASMF Pap 71-Pet—13 for meeting Sept 19-23 1971 7 p

In the sophisticated modern prccess plant, major advances are made
by close intearation of utility and process systems. As has been
dramatically shown by recent ammonia plant developments, total
manufacturing costs can be optimized vwhen process engineers and

utility designers work together from the start and fointly 1
decisions concerning steam, cooling water, type of heating medi:

etc. This paper covers some of the more obvious areas that must wve.
considered and it describes a typical energy system for a modern large

/

process plant. 5 refs.
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ID NO.- EI740633998 433998

ABHITZEANLAGEN ALS ENERGIEBERZEUGER IN UMWELTSCHUTZANLAGEN. Fleft
bracket$ Waste Heat Recovery as a Measure for Enerqgy Conservation in
Environmental Control 3$right bracket$ .

Vollhardt, Prohmut

Siegener, Huettental-Geisveid, Ger

DESCRIPTORS - (*HPAT EXCHANGERS, *Waste Heat Utilization),

CARD ALERT- 616, 643 '

CODEN~ ENTEA6 SOURCE— Fnerg Technik v 26 n 3 Mar 1974 p 69-73

Description of heat exchangers and recuperators for waste heat in
chemical and petrochemical plants is given with operational data and
experiences gained within the last several years. In German.

ID RO.-~ EI740528015 428015

ZENTRALE ODER INTEGRIERTE RAUCRGAS—-ABWAERMEVERWERTOUNG IN
APTHYLENANLAGEN. $left bracket$ Central or Decentralized Recovery of
Waste Heat Contained in the Flue Gases Emitted by Cracking Reactors in
an Acetylene Plant 3right brackets .

Mol, Alfred

Sales of Am, Hague, Neth

DESCRIPTORS~ (*ACETYLENE, *Manufacture), (CHEMICAL PLANTS, Waste
Heat Utilization), (AIR POLLUTION, Control),

CARD ALERT- 4571, 802, 804

CODEN- EKEPAB SOURCE- Erdoel Kohle - EBrdgas - Petrohchem v 27 n 1
Jan 19748 p 12-17

Paper describes the heat recovery techniques applying either to a
central chimney or individual stacks, deserving a battery of cracking
reactors. Paper also discusses the pros and cons of either technigrue
by analyzing the thermal efficiency, fuel, feedstock, reliability, air
pollution control, capital investment and the impact on manufacturing
costs. 3 refs. 1In German.

ID WNO.- EI7309457129 345129

‘COMBINED GAS TURBINE INSTALLATION AT THE BP CHEMICALS PLANT IN HULL,
GREAT BRITAIN.

Aicher, W.

DESCRIPTORS— (*GAS TURBINES, *Waste Feat Ut1117at10n),

CARD ALERT- 612

SOORCE- Turboform n 3 Apr 1973 p 123-128

Pour BST gas turbine sets supplying process air and steam for the
production of acetic acid are installed in the chemical plant of EP
Distillers, near Bull, Great Britain. The process air is taken from
the HP branch of the combustion air compressor and raised to about 53
atm abs in radial compressors driven by the gas turbine. The steanm
required for acetic acid production is generated in an unfired waste
heat boiler, giving a high exploitation of fuel heat. The relation
between gas turbine load and steam output is explained, takina the
influvence of the ambient temperature into account. Using simplifying
assumptions, it is shown that a combined gas turbine installation of
this kind is very economical, even where the cost of electricity is
low. 1 ref.
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ID NO.- EI771X182077 182077

Single process plant application of a gas turbine generator with
Tecovery boiler

KLEIN RW

Union Carbide Corp, Whiting, Ind

DESCRIPTOES~ (*GAS TURBINE FOWER PLANTS, #*Efficiency), (GAS TURBINES

Waste Heat Utilization), (CHEMICAL PLANTS, Boilers),

CARD ALERT- 612, 616, 802 :

SOURCE- ASME Pap 71-GT-30 for meeting Mar 28-apr 1 1971, 7 p

This paper consists of the application considerations give for the
selection of on- site power generation using a gas turbine with a
recovery boiler in the process chemical industry. The additional use
of U400 psig steaw from recovery heat of the gas turbine exhaust used
for process steam is evaluated. The techniques used for engineering,
construction, training, and start- up are discussed. The performance
of the unit after 30,000 operatlng hours, including tellablllty and a
discussion of equlpment probleas, is included.

ID RO.- EY72X005712 205712

Energy recovery in sulphuric acid production by the contact process
from Portuguese pyrites, (Recuperation de l%energie dans la production
de l%acide sulphuriaque au Portugal en partant des pyrltes)

FARA SANTOS JM; LEAL DA SILVA JM; EFNRIQUES V

DESCRIPTORS - *SULFURIC ACID, (PYRITES, Portugal), WASTE HEAT
UTILIZATION,

CARD ALERT- 505, 803

SOURCE~ 7th World Pnergy Conf R2uc 20-24 1968, Moscow, Trans v 19
Sect P 1969 o 267 p 2u9-65

The experience obtained wvwith waste— heat boilers and steanm
superheaters in new sulfuric acid contact plants roasting Portuguese
phrites with reference to desion conditions, technical operation and
gas— side boiler- tube cleaning, is described. The article is based
on the wvell known techniques using heat released in roasting sulfidic
ores and reaction heat from catalytic oxidation of sulfurous anhydride
to sulfuric anhydride, for the production ofh- p steanm. This
correspends to an interesting energy source for countries with a well
developed sulfuric acid industry using sulfidic raw uaterlals, such as
pPyYrites. 20 refs. In Prench with PEnglish summary.

ID NO.- BI71X182191 182191

Puel for total energy

TINTORYI J; SCHIEFFR RB; TAYLOR JR

Campagnie Industrielle Pontde—Claix, Grenoble, Prance

DESCRIPTORS- (*GAS TURBINES, *Waste Heat Utilization), (CHREMICAL
PLANTS, Power Supply),

CARD ALERT- 612, 802

SOORCE- ASME Pap 71-€T-55 for meeting Mar 28-Apr 1 1971, 7 p

This paper reviews the uses of gas turbines in total energy systernms,
describes the actuval fuel adopted, and gives a comprehensive
description of the ©particular plant installed. Some notes on the
plant performance up to the time of the submission of the paper are
also included.




OPERATION OF GAS TURBINES AND WASTE HEAT
BOILERS IN A TOTAL ENERGY CYCLE FOR A

MAJOR MANUFACTURING COMPLEX.

(Dow ChemiZal of Canada Ltd., Sarnis, On.. ).
Combustion; 45t No. 10, 17-22(Ape 1974).

A brlef history Is given on the appiication,
atart-up, ond operation of two gas turbines
with waste heat recovary bollera in & cosbined
energy cycle, fntegrated with an existing power
plant to provide the total anergy needa for a
ma Jor chemlcal manufacturing coeplex. An
lnstsilstion Is described with some unique
deslign featuras to provids for emaxicum cycle
sfficliancy and rellablility and the major
problems and difficulties wxpariancad in
putting this cosplex energy plant iato
operation are outlired. (suth)
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Industrial Energy Study of the Petroleum Refining Industry

Sobotka and Co., Inc., New York.*Pederal EFErergy Administration,
Washington, D.C. '

Pinal rept. :

Ch235A2 PLD: 10A, 97B*, 967 USGRDR7507
May 74 98p* '

CONTRACT: DI-14-01-0001-1656

MONITOR: FRA/EI-1656

ABSTRACT: The study provides information on the structure of the
petroleum refining industry as well as energy consumption patterns and
the potential for energy substitution and conservation.

DESCRIPTORS: *Energy consumption, *Petroleum industry, *Refineries,

Fuel consumption, Propane, Butanes, Residual oils, Petroleum products,

Coal, VNatural gas, Petroleum coke, Steam, Blectricity, Distillates,

geographic divisions, Energy conservation, Substitutes, Statistical
ata

IDENTIPTIERS: PRlectric power consumption, SIC 2911, Puel substitution,
NTISEXPEA ’

PB-238 671/2ST NTIS Prices: PC34.7T/MP32.25
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The Potential for Frergy Conservation in Nine Selected Industries. The
Data Base. Volume 2. Petroleum Refining

Gordian Associates, Inc., New York.*Pederal Energy Administration,
. Washington, D.C. Office of Energy Conservation and Environment.
c52u4u4B84 PLD:= 10A, 2T, O7nA, 97B, 97G, 99B USGRDR7522

Jun 74 390p=

CONTRACT: DI-13-01-0001-1842

MONTITOR: PEA/D-CP-10

Paper copy also available from GPO. Paper copy also available in set
of 10 reports as PB-243 610-SET, FC$58.00.

ABSTRACT: The report includes methods of separation of crude oil into
its constituent parts and conversion of intermediate materials into
more valuable products to meet market demands; eneray consumptlon ard
yield data; description of a typical refinery systenm in terms of
material and energy balances; historical trends in processing
technology; and various potentials for energy conservation in the
refining process.

DESCRIPTORS: *Energy consumption, #*Petroleum industry, *Petroleum
refining, Process charting, Thermodynamics, Capitalized costs,

Petroleum products, Crude oil, Process charting, Energy conservation,
Industries :

IDENTIFIERS: NTISEXFEA

PR-243 613/7ST NTIS Prices: PC$10.25/MF$2.25
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Enerdy Ccnsunption: The Frimary Metals and Petroleum Indastries

Duw <nemical Co., Freeport, Tex. Texas Div.*National Environmental
Research Center, Research Triangle Park, N¥N.C. Control Systems Lab.

Final rept. Aug 78-mar 75

ALCTHOYX: Xedina, John T., Shepnerd, Eurchard P.

Cuv05Rs FPLD: 101, 07A, 11F, 97B=%, 9GP, 94G USGRDR7517
Avr 75 Sep*

CONTRACT: EBBA- 63—02—1329

FROJECT: FPA-ROAF-21ADE-GT10

NOWITUN: EPA/650/2-75-032-b

AESTRACT: Tne report gives results ot a study of energy consumption in
the Drimary netals and pPetrolenm ‘industries. it analyzes
€Nergy—1ntensive steps or operations for conmmonly used manufacturing
processas. Results of the analyvses a4are in the form of eneragy
consuption block diagrams, eneray-intensive ecuipment schematic
aisaracs, and tables theat indicate the causes of energy losses, as
well &s possidble conservation aporoaches.

DESCRIFTCFS: *Fneryy consumption, *Fetroleum industry, =*Aluminunm
industry, *Steel plants, Metal industry, Rlectrolysis, Distillation,
Insulaticn, furnaces, Desiagn, Puel consumption, Electric power demand,
Eneray ccnservation, Heat reccvery, Industries

IDENTIFTIERS: SIC 33, SIC 29, Electric power consumption, NTISEPAORD

Pr=201 G20/15T NTIS Prices: FCIO_25/MF$2.25

ID NO.- EI72X050354 250354
Big users of enerqgy look for savings
EWING RC

DESCRIPTORS- (*PETROLEUM REFPINBRIES, *Waste Heat ptilization),

CARD ALERT- 513, 616 .

CODFN - OIGJR SOURCF— 0il Gas J v 70 n- 9 Peb 28 1972 p 74-7, 80

Byproducts of heat, steam and electricity, offer multiple choices
both in how they are manufactured arnd consequently used. Choice
depends upon feasibility and economics. 3 refs.
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ID NO.- EX751068487 568847

REPINERY ENERGY SAVING $EM DASH$ PROCESS ENERGY SAVINGS: COMFLEXY BUT
REWARDING.

Bopkins, F. S.; Gteve, F. L.

King-Wilkinson Inc, PRouston, Tex

DESCRIPTORS~ (*PETROLEUM REFINERIES, *Waste Heat Utilization), FUFL
ECONONMY, :

CARD ALPRT- 513, 52171

CODEN— OTGJAV SOURCE— 0il Gas J v 73 n 35 Sep 1 1975 p 77-80

Though fired heaters should command first scrutiny in an overall
refinery-energy—-conservation study, thermal savings at process units
can in total exceed those made in the heater area. King-¥ilkinson
Inc. found this the case in its 2 $one-half$ -month enerqgy
conservation study of a 100,000-b/sd refinery on the Mediterranean.
The investigation of process units and equipment was more complicated
and called for more projects and a greater capital investment. But
possible fuel-cost savings are some 40% hicher than those found in
heaters.

ID NO.- BI730208942 308942

POWER-RECOVERY GAS EXPANDER GAINS IN PCC CYCLE.

Stettenbenz, L. W.

Ingersoll-Rand Co, Phillipsburg, NJ

DESCRIPTORS~ (*PETROLEUM REPINERIES, *Waste Heat Utilization), WASTE
HEAT UTILIZATION, GAS TURBINES, (AIR POLLUTION, Control),

IDENTIFPIERS-~ POWER RECOVERY GAS EXPAFNDER

CARD ALERT- 4517, 513, 612

CODEN- GIGJAV SOURCP— 0il Gas J v 70 n 51 Dec 18 1972 p 60-67

In cat cracking and other process cycles, power-recovery systems can
return a good profit and at the same time offset much of
pollution-control cost. 6 refs. :
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ID NO.- ET731152252 352252
WHICH HRAT RFPCOVERY SYSTEM?
Mol, A.

Selas of America, Hague, Neth

DESCRIPTORS—~ (*CHEMICAL PLANTS, *Waste Heat Utilization), PFEAT
EXCHANGFRS, ETHYLENE, PETROLRUM REFINERIES,

CARD ALERT- 513, 616, 802, 804

CODEN- HYPRAX SOURCE— Hydrocarbon Process v 52 n 7 Jul 1973 p
109-112
~ The author discusses waste heat utilization in a petrochemical plant
producing ethylene. Two systems employed@ are compared with each
other. Pyrolysis heaters with IWHR (integrated waste heat recovery)
systems are the obvious choice when fuel is relatively cheap, vhen
cracking a low fuel consuming feedstock (ethane/propane) and when
saximum reliability is required. INAR is 1lowest investment for
naphtha/gas o0il crackers for ethylene capacities up to 800,000 metric
tons per year. CWHR (central waste heat recovery} systems for plants
using liquid feedstocks show interesting improvements in manufacturing
costs. If o0il firing is done, furnace efficiency decreases and
enhances the economic incentives for CWHR. Recommendations for
practice are included. 3 refs. ‘

ID ¥O.~- BI730736041 3360481 ‘

FEAT PXCHANGE SCHEME AT BIGH-EFPICIENCY ATMOSFHERIC INSTALLATYIONS.

Isaev, B. N.; Pikalov, G. P.

Novo-Polotskii Petroleum Refinery, USSR .

DESCRIPTORS-~ (*PETROLEUM REPINERIES, *Waste Heat Ootilization), (HEAT
EXCHANGERS, Regenerators), (CHEMICAL PLANTS, Layou&),

CARD ALERT- 513, 616, 802

CODEN~ CTPORK SOURCE— Chem Technol Puels 0Oils v 8 n 1-2 Jan-Feb
1972 p 51-52

This is a brief description, accompanied by a schenme, of a heat
exchange system that has been installed ir one of the Soviet petroleunm
atmospheric refineries to increase the plant’s productivity and
improve its technical and economic characteristics. The present paper
considers the question of heat regeneration at this installation.
Heat exchanger®s technical and performance data are tabulated.
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ID NO.- EBI70X012254 012254 : '

OUnique application of gas turbines in coke and coal chemical plant

AMATANGELO CJ; RUSA JV

DESCRIPTORS- (*CHEMICAL PLANTS, *»Power Supply), COAL BYPRODUCTS,
COKE, POFR GENERATION, WASTE EEAT UTILIZATION, GAS TURBINES,

CARD ALERT- 029, 034, 058, 116, 296 "

SOURCF— W.B.WILSON

ASME-~ TFaper 69- GT113 for meeting Mar 10- 13 1969 6 p ; Basis for
selection and application of seven comblned,energy cycle systenms,
(natural cgas and steam) is presented; gas turbines are used as prime
energy. source for production of electric power and operation of gas
COMDPressors in coke and coal chemical plant; ungiuve features
discussed are production of variable freguency electric power and
utilization of steam produced in waste heat b011ers for direct process
requirements.

ID NO.- EY72X051939 251939
vtilization of heat from the tar liquor in the collecting main
VOLKOV FL; DEEV VYA; ROZIYAROV TM )
DESCRIPTORS -~ (*COKE PLANTS, +*Waste Heat UOtilization), COAL TAR,
HYDROGEN SULFIDE, (AIR POLLUTION, Control), (GAS PURIFICATION,
Desulfurizing},
CARD ALERT- 4571, 803 .
CODEN~ CORCA SOURCE— Coke Chem (USSR) n 4 1971 p ﬂ7-8
Large amounts or energy are consumed in the removal of hydrogen
sulfide from coke-~ oven gas with alkaline solutions. The economics of
sulfur removal can be improved by utilizing waste heat from otheR
PARTS OF THE PLANT. The liquor temperature required in the actifier
is no higher 'than 65 ¢to 70 C, and accordinaly a scheme has been
devised at the Enakievo Coke and Chemical Works whereby sensible heat
from the tar liquor in the collecting mains cycle is used to heat the
foul 1liguor from the absorbers. The introduction of this waste heat
| recovery unit has resulted in a saving of about 10 tonnes/ hr about
| 180 thousand roubles per annum.
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Pile8, COPR. by Engineering Index User 244 Page 17 (Item 82 of 197

ID NO.- EY751281271 581271
WABRMEWIRTSCHAFT DBES GLASSCHMELZOFENS IM BEREICH DES GLASEADES OND
DFS WANNENRECKENS $EM DASHE VERBESSERUNGSMOEGLICHRKEITEN. $left

bracket$ Puel Economy in the Melting End of Glass Tank Purnaces $FM
DASY$ Possibilities of Improvement 2richt bracket$ .

Trier, Wolfgang

Dtsch Glasind, Prankfurt AM, Ger

DESCRTPTORS—- (*GLASS PURNACES, *Waste HQeat Utilization),

CARD ALPRT- 642, 812

CODEN-~ GLBEAQ SODRCE— Glastech Ber v 48 n 9 Sep 1975 p 181-189

Various methods for potential savings in fuels are discussed. Heat
transfer in the melting zones can be improved convectively by
combustion in the gas flow boundary layer and by pelletizing the batch
so far as radiation is concerned. PFroth or foam is a serious barrier
to effective heat transfer and the development of batches and pellets
vhich melt without frothing very much could improve heat transfer.
BElectric boosting is scarcely advantageous energetically but can
sometimes be economically desirable. It can permit a reduction in
crown temperature. Thermal insulation of the tank, especially the
bottom, is now possible and has definite advantages in fuel econonmy.
10 refs. In German with Pnglish abstract.

ID NO.- ETY751281270 581270
ABH{TZEKESSEL BEINTER RPEGENERATOREN VON GLASSCHHELZWANNEN. fleft

bracket? Waste Heat Boilers Pitted Behind the Reqeperators ot Glass
Tank Purnaces $right bracket$ .

Ehrich, Werner

Delog-Detag, Gelsenkirchen, Ger . )

DESCRIPTORS~ (*GLASS PURNACES, *Haste Heat Utilization),

CARD ALERT- 6832, 812

CODEW- GLBERAQ 'SOURCB— Glastech Ber v 48 n 9 Sep 1975 p 173—180.

Data on the heat content and useful heat of the vaste gases relative
to the enerqgy content of the gases leavina the reqegerators are showvwn. .
Tabulated values of representative costs of primary anq secopdary
entry allov determination of the economic limits fOt.rep}ac1ng primary
energy by converted waste heat. The use of thesg criteria and d?ta.ls
illustrated by making an economic calculation gor. an existing
installation. The operating characteristics of e¥1st1?g waste heat
jnstallations are presented and the factors influencing life and yield
considered. In German with ®nglish abstract. »
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File6, COPR. by N.T.TI.S. User 248 Page 38 (Item 44 of 105

The Potential for Eneragy Conservation in Nine Selected Industries. The
Data Base. Volume 7. Glass

Gordian BAssociates, 1Inc., VNew York.*Pederal Enercy Administration,
Washington, D.C. Office of Energy Conservation and Environment.
c5244D1 FLD: 10A, 11B, 130, 978, 97G, 71D DSGRDR7522

Jun 74 13%70*

CONTRACT: DI—1u—01—0001~ gu2

MONITOR: FPEA/D-CP-15

Paper c¢opy also available from GFO. Paper copy also avallable in set
of 10 reports as PB-243 610-SET, PC$58.00.

ABSTRACT: This report deals with energy consumption data for the
production sequence leading to the output of glass containers. Process
descriptions include mining of sand, 1limestone, rock salt and
feldspar; and production of soda ash and glass containers. Other items
discussed include electric energy, furnance efficiency, and material
substitution. :

DESCRIPTORS: $Energy consumption, *Glass industry, Sands, Limestone,
Sodium carbonates, Rock salt, Peldspars, Containers, Fuel consumption,
Blectric power demand, Coal, PFuel oils, Natural gas, Hydroelectric
power, Nuclear energy, Electricity, Process charting, Industries,
Energy conservation

IDENTIFIFRS: NTISEXPEARA

PB-243 6718/6ST NTIS Prices: PC$5.75/mMFP$2.25
Industrial Pnergy Study of the Glass Industry

Battelle Columbus labs., Ohio.*Pederal Energy Administration,
Washington, D.C. (407 080)

Pinal rept.

AUTHOR: Schoor, J. R., Anderson, G. A.
c503233 PLD: 102, 97B*, 961 USGRDR7519
1 Dec 75 251p» ‘
CONTRACT: DI-WM-—01-0001-1667

MONITOR: FEA/B—75/385

ABSTRACT: This report examines types and amounts of eneray used within
various industry segments. It also covers the structure of each
industry, how the energy is used, plant variations within an industry
segment, energy supply situations, possible energy substitution and
conservation technology, and constraints placed upon each industry
segment as a result of energy and other shortages.

DESCRIPTORS: *Glass ' industry, *Energy consnmptioh, Propane, Butanes,
Residual oils, Petroleum products, Coal, Natural gas, Distillates,

.Bnerqgy conservation, Fuel consumption, Electric pover demand,

Electricity, Geographic divisions, Statistical data

IDENTIFPIERS: Sic 3211, Sic 3221, Sic 3229, Sic 3231, Electric power
consurption, Fuel substitution, NTISEXFEA

PB-282 B832/4ST NTIS Prices: PC$8.50/MP$2.25
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Fileo, CUPR. by N.T.I.S. User 244 Tage 15 (Iten 15 of 19)

TEnerqy Consumptionts Paver, Stone/Clay/Glass/Concrete, and Food
Incustries

Dow Chemical Co., Freepcrt, Tex. Texas Div.*National Environmental
Tesearcn Center, Research Triancle Park, N.C. Control Systems Lab.

final revot. aug 78-par 75

aUTHEOk: heding, John T., Shepherd, Burchard P.
cues2a1 FLD: TOA, 97E®», SG9b* USGEDX®75176
Apr 75 60p* :

CONTRACT: EPA—58--02—-1329

PROJIECT: SPA-ROAP-Z21ADF-010

»ONITON: FPA/650/2-75-032—C

See also PB=2471T 427,

ALSTIACT: The report gives results of a study of energy consumption in
the veper, stone/clay/alass/concrete, and food industries. It analyzes
energy-intensive steps or operations for cosmonly used manufacturing
processes. Pesults of the analyses are in the form of eneray
consumption blocx diacrams, energav-intensive eguipment schematic
diacrems, and tebles that indicate the causes of energy losses, as
well as possible conservation approaches.

CRIFTORS: =*Enerdy consumption, *Glass industry, *Concrete plants,
odi industry, =*pPaper industry, Portland cezments, Fuel consumption,
cctric power demand, Natural gas, Fuel oil, EBlectricity, Coal, Rocks

ILENTIFITRS: Standaerd industrial classification code, SIC 26, SIC 32,
SIC 20, SIC 2611, SIC Zo2Z21, Electric pecwer consumption, NTISEPAORD

pe-247% 926/587 NTIS Prices: FC$U.25/MP$2.25

ID NO.- BI760209834 609834
GLASS PLENT SAVES GRS.
Rune, larry
Past Ohio Gas Co, Youngstown
DESCRIPTOFRS— (*GLASS PURNACES, *Waste Heat DOtilization},
CARD ALERT-~ 642, 812

12C?§EN- INGNAC SOURCE~ Ind Gas (Stamford) v 55 n 10 Oct 1975 p

A -bFief Qescription of an attempt made to capture the radiant heat
that is .be%nq given off by the glass melting surface and be use’™ - |
nearby buildings, is given. The heat recovery showed an annual sa

gf $24,000 in gas costs against a $40,000 investment for hood ....
uctse.
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ID NO.- EI7?72X005819 205819

Complex heat exchange in a *%'retarded— gas- suspension'%' air
heater

MOROZOV YUI; ERINOV AE; KUCHIN GP

DESCRTPTORS~ (*HEAT EXCHANGERS, *Glass), GLASS FURNACES, WASTE HEAT
UTILIZATIORN,

IDENTIFIPRS- AIR HFATER

CARD ALFRT- 616, 812 :

CODEN- GLCEA SOURCE- Glass Ceram v 27 n 1-2 Jan-Feb 1970 p 68-71

Air heaters of the retardedgas— suspension type have a number of
advantages enabling them to be used as basic equipment employing
waste- heat gases from direct- heat furnaces. This paper studies the
heat exchangce in the retarded gas suspension, determining the total
coefficients of heat transfer for the upper chamber and the convective
for the lover, explaining the effect on them of material
concentrations, the velocity of the combustion products and air, and
also determining the temperature of the gas currents. 3 refs.
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Pile6, COPR. by W.T.I.S. ' User 284 Page 22 (Item 26 of 105)

Energy Conservation Potential in the Cement Industry

Portland Cement Association, Skokie, I1] .*Federal Pneray
Administration, Washington, D.C. Office of Industrial Proaranms.

Conservation paper.

Cc54648G2 PLD: 10A, 97B*, 96B USGRDR7525
Jun 75  3ttp=

CONTRACT: DI-14—-01-0001-1858

MONITOR: PEA/D-75/400

ABSTRACT: This study gives detailed background data needed to
establish energy conservation objectives which are reasonable for the
industry, to ‘assess the potential for energy conservation within the
industry, anrd to establish the probable impacts of certain levels and
types of federal research, development, and demonstration support. It
discusses basic materials, processes used in wmanufacturing, new
technology available, and the controlling economics.

DESCRIPTORS: *Enerqgy consuaption, *Puel consumption, *Pnerqy
conservation, Portland cements, Kilns, Heat loss, Thermal efficiency,
Energy requirements, History, Manufacturing, Economics, Industries,
Japan, PRurope, United States, Refractories

IDENTIFIERS: *Cement industry, sTechnology assessmrent, *HBeat
consuaption, *Flectric pover consumption, NTISEXPEA

PB~-245 159,/9ST NTIS Prices: PC$9.50/MP$2.25
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The Potential for Energy Conservation in ®ine Selected Industries. The
Data Base. Volume 3. Cement o

Gordian Associates, 1Inc., Nev York.*Federal Energy Administration,
Washington, D.C. Office of Energy Conservation and Environment.
c5284cC PLD: 10A, 13C, 978, 976, 50C USGRDR7522

Jun 74 127p=

CONTRACT: DI-1T4-01-0001-1842

MONITOR: PEA/D-CP-11

Paper copy also available from GPO. Paper copy also available in set
of 10 reports as PB-243 610-SET, PC$58.00.

ABSTRACT: This report deals with the processing sequences used to
manufacture portlanrd cement and presents the energy consumption per
short ton of cement produced. Production is divided into the following
activities: rawv materials acquisition, preparation of raw materials,
clinker production, and grinding and mixing of product cement. Other
‘items discussed include energy for size reduction and kiln energy use.

DESCRIPTORS: *Portland cements, *Energy consumption, Fuel consumption,

Plectric powver demand, Coal, Fuel oils, Watural gas, Gasoline, Diesel’

fuels, Nuclear energy, Hydroelectric powver, &Plectricity, Process
charting, Industries, Pnergy conservation

IDENTIFPIFRS: NTISEXFEA

PB-243 618/5ST NTIS Prices: PC$5.75/MP$2.25
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Energy Consumption: Paper, Stone/Clay/Glass/Concrete, and Pood
Industries

Dow Chemical Co., Preeport, Tex. Texas Div.*National Fnvironmental
Research Center, Research Triangle Park, N.C. Control Systems Lab.

Pinal rept. Aug 78-Mar 75

AUTHOR: Reding, John T., Shepherd, PRurchard P.
c885271 FLD: 10A, 97B*, 99B=* USGRDR7516
Apr 75 60p=*

CONTRACT: EPA-68-02-1329

PROJECT: EPA-~ROAP-21ADE-010

MONITOR: FPA/650,/2-75-032—c

See also PB-241 927.

ABSTRACT: The report gives results of a study of energy consumption in
the paper, stone/clay/glass/concrete, and food industries. It analyzes
energy-intensive steps or operations for commonly used manufacturing
processes. Results of the analyses are in the form of eneray
consumption block diagrams, energy-intensive equipment schematic
diagrams, and tables that indicate the causes of energy losses, as
wvell as possible conservation approaches.

DESCRIPTORS: *Enerqgy consumption, *Glass industry, *Concrete nlants,

*Pood indestry, ®Paper industry, Portland cements, Fuel consumption,

Electric pover demand, Natueral gas, Fuel oil, Flectricity, Coal, Rocks
Clays, Heat loss, Energy conservation, Industries

IDENTIFIERS: Standard industrial classification code, SIC 26, SIC 32,
SIC 20, SIC 2611, SIC 2621, Electric powver consumption, NTISEPAORD

PB-281 926/5ST NTIS Prices: PC3U4.25/MFP$2.25
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Pile6, COPR. by N.T.I.S. User 248 Page 75 (Iten 85 of 105)

Industrial EBnergy Study of the Concrete, Gypsum, and Plaster Products

Industries

Stanford Research - Inst., Menlo Park, Calif .*Federal Eneray
Adsinistration, Washington, D.C.*Bureau of Mines, Washington, D.C. {
332 S00)

Pinal rept.

AUTROR: Jensen, Gordon F.

C3994G3 FLD: 10A, 97B%, 96A OUSGRDR7503

Aug 74 360p*

CONTRACT: DY-14—-01-0001-1666

PROJECT: SRI-3325

MONITOR: FPFA/EI-1666

Prepared in cooperation with Bureau of Mines, Washington, D.C.

. ABSTRACT: Information on structure and characteristics of the
Concrete, Gypsum, and Plaster Products Industries is given. Particular
esphasis is placed on fuel use by major type and production process.
In addition, the possibilities for frel substitution and conservation
of energy are explored. -

DESCRIPTORS: *Epergy consumption, #*Concrete plants, *Gypsum, *Lime,
*Concrete products, Industries, PFuel consumption, Concrete blocks,
Bricks, Concrete pipes, Precast concrete, Prestressed concrete,
Substitutes, Constraints, Variations, Propane, Butanes, Residual oils,
Petroleum products, Coal, Natural gas, Geographic divisions,
Statistical data, Tables(Data)

- IDENTIFIBRS: Plectric power consumption, Energy shortaces, Eneray
requirements, Energy conservation, PFuel substitution, Eneray use, SIC
3271, sIC 3272, SIC 3273, SIC 3274, SIC 3275, NTISEXPEA

PB-237 833/9ST NTIS Prices: PC$10.00/8P$2.25
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Pile6, COPR. by N.T.I.S. . User 244 Page 77 (Itenm 88 of 105

Industrial Fnergy Study of the Hydraulic Cement Industry

Queen (Douglas . I Inc., Rew Canaan, Conn.*Pederal Enerqgy
Administration, Washington, D.C.

Pinal rept.

C3IRT2RA PLD: 102, 97R*, 96A%* NSGRDR7501

27 Aug 74 117px

CONTRACT: DI-14-07-0001-1665

MONITOR: PEA/EI-1665 :
Prepared in cooperation wvith Pederal BEnergy Administration,
Washington, D.C.

ABSTRACT: This study is one of a series conducted in an effort to
provide information on the basic structure or characteristics of the
hydraulic cement industry. Particular emphasis is placed on fuel use
by major type and production process and exploring possibilities for
fuel substitutability and conservation alternatives.

DESCRIPTORS: *Energy consumption, *Hydraulic cements, Portland cement,
Puel consumption, Coal, Natural gas, Distillates, Residual oils,
Petroleum products, Geographic divisions, Hanufacturing, Operating
costs, Production capacity

IDENTIPIERS: *Energy requirements, Bnergy use, Electric power
consumption, Puel substitution, Energy conservation, *Cement industry,
NTISEXFEA

PB~-237 142/5ST NTIS Prices: PC$5.25/MF32.25

ID NO.- BYI750959806 . 559806

CUT PUEL COSTS IN THE LIGHTWEIGHT AGGREGATE INDUSTRY.

Biege, N. W.; Cohen, S. H.

Puller Co, Catasaugqua, Pa

DESCRIPTORS—- *KILNS,

CARD ALFRT- 642

CODEN~- ACSBA7?7 SOURCE- Am Ceram Soc Bull v S4 n 6 Jun 1975 p
569-570

Some lightveiaght agaregate kiln operators produce a ton of
lightweight aggregate (LWA) for as much as 5 million Btu®s/ton, while
others require only 2 million Btu'®s/ton. Part of the discrepancy can
be attributed to different moisture levels in the feed and different
burning temperatures required, but inadequate eguipment is mainly
responsible. This paper shows ways to decrease fuel consumption for a
particular rawv material by $approximately equals$ 50% through the use
of proper equipment.
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ID NO.- EIT781060730 460730

UTILIZATION OF WASTE REAT PROM DRY-PROCESS ROTARY KILNS.

Weber, P. '

Polysius Corp ,

DESCRIPTORS~ (#*CEMENT PLANTS, *Waste Heat Utilization),

CARD ALERT- 412, 643 : :

CODEN- PYQUAN SOURCE—~ Pit Quarry v 67 n 1 Jul 1974 p 115-122

Paper discusses the utilization of waste heat from dry-process
cement kilns vunder following aspects: Waste heat cquantities from
various dry-process kiln systenms; possibilities for waste heat
utilization in dryers and in combined drying and grinding plants; and
effect of wvaste heat utilization on the overall heat consumption of
the cement vworks.

O0.- BI780846764 bue768 )
IDUgTANOVKA DLYA ISPOL®ZOVANIYR VTORICHNOGO T?PPA.VRASHCBAYUSHchKzSY;
PECHET. ¢left bracket$ Installation for Utilizing the Waste Heat o

Rotary Kilns $riaht bracket? . . .
SatZrin, VY. I.: Vorobeichikov, L. T.; Hat1s{ M. T.: Ostrovskayva, N.

D.: Sukhodol®skii, G. N.; Shefelyuk, M. 2.

Cem Plant, Yamnitsk, USSR .
D§SCRIPTO§S— (*CEHéNT PLANTS, *K;lns), (KILNS, Rotary), WASTE HEAT

UTILIZATION, 2 ere. 6u2
CARD ALERT- 01 v ;
CODEN-— TSNMTAC 'SOURCE— Tsement n 4 Apr 1974 p 15

In Russian.
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B-XIII. SIC 3312 - BLAST FURNACES ‘AND STEEL IN GENERAL




ID RO.— EI740744871 448871 )
REDUCING FUEL COSTS.
Lavs, W. R.
Br Steel Corp, London, Engl

DESCRIPTORS~ (*STEELMAKING, *Fuel RBconomy), WASTE FEAT UTILIZBTTON,

HEAT TRANSFER,
CARD ALERT- 521, 585, 616, 641 '
CODEN— ISTLA4  SOURCE— Iron Steel Int v 47 n 2 Apr 1974 p 105-113

‘Three areas of -reducinq fvel consumption in steelmakina are
d1§cus§ed. These 1include the selection of processes and plant to
maintain a flexible choice between competing fuels so as to make the

best of the long-term changes in the energy markets and enable changes

in Tav materials to alter energy balances. Energy-consuming equipment

should also be selected to maximize thermal efficiency. The third

apgroach is to utilize waste heat recovery equipment efficiently.
refs.

File8, COPR. by Engineering Index User 244 Page 46 (Item 1171 of 197)

ID NO.- ETI780311370 411310

ZURKUENPTIGE—VERWENDUNGSMORGLICHR EITEN DES HOCHOFENGASES. tleft
bracket$ Future Possibilities for the Use of Blast Purnace Gas $right
bracket$ .

Boffmann, Gerd W.

DESCRIPTORS~ (*BLAST PORNACES, *Puel Econory), WASTE HE2T
UTILYIZATION,

CARD ALPET- 521, 545, 913

CODEN- STEIA3 SOORCE— Stahl Eisen v 93 n 22 Oct 25 1973 p
1005-1011

Statistics for blast furnace aas production in West Germany from
1960-80 and for the effect of blast furnace fuel practice on the
caloric value of the gas lead to the conclusion that most if rot all
of the blast furnace gas produced will be consumed in the plant itself
for heating the stoves and for the coking and sintering plants.
Little, if ary, will be available for sale to electric power olants.
In German.
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ID NO.- EXI751067098 567098

RECOVERY OF HEAT PROM METAL PROCESSING PURNACES.

BcChesney, H. R.

Br Steel Corp

DESCRIPTORS~- (*IRON ANRD: - STEFL PLANTS, *Waste Peat Utilization}, (
PURNACES, METALLURGICAL, Waste Heat Utilization), PUEBL RCONOMY,

CARD ALERT- 545, 532, 521

CODFN— PLEGAA SOORCE-— Plant Ena (Lond) v 19 n 6-7 Jun-Jul .1975 p
8, 10-12

This paper reviews some of the more general aspects of waste heat
recovery in metal processing furnaces and briefly reviews both current
methods of heat recovery and novel plant now being developed at the
Corporate Engineering Laboratory of British Steel Corporation. The
main limitation to inmprovements in primary waste heat recovery plant
is the restraint placed on operating temperatures in metallic
recuperators, while 1leakage problems have 1limited the success of
previous ceramic recuperator designs. Because of the leakage oroblenm
a design concept has been proposed in which long ceramic tubes would
span the waste gas duct and be sealed into refractory walls using
flexible ceramic seals. By using long ceramic tubes and large
refractory blocks the number of possible leakage paths between the air
and waste gas could be areatly reduced. A research and development
program is also being conducted to investigate the design of rotary
ceramic regenerators to achieve preheat temperatures of up to 1000
$degree$ C. One of the advantages of the rotary regenerator is the
high thermal effectiveness which can be obtained with compact
matrices. In addition, research 1is under wvay in which the various
sources of low-grade heat within a steelworks are being guantified so
that economic assessments can be made of the costs of energy
collection and transport - to areas or processes in which it can be
utilizead. '

ID NO.- BI760209710 609710

CORTINUOUS CHARGING AND PREHEATING OP PRFREDUCED IRON ORE.

Hunter, W. L. '

Bur of Mines, US Dep of the Inter, Albany, Oreaq

DESCRIPTORS~ (*PURNACES, ELECTRIC, *Waste Heat Utilization), (TRON
ORE TREATMENT, FPuel Economy), (STEELMARING, Puel Econonmy), ‘

CARD ALERT- 532, 642, Su45, 616, 533, 521

SOURCFE-~ EBffic Use of Puels in the Metall Ind, Symp, Pap, Y11 Inst
Technol Res 1Inst, Chicago, Dec 9-13 1974 p 425-432. Publ by Inst of
Gas Technol, Chicagco, 111, 1975

. The Bureau of Mines has developed a process to utilize waste heat
from electric arc steelmaking furnace gases to preheat the ferrous
material charged to the furnace. Pour heat exchangers were desianed,
tested, and operated successfully on 1-ton electric arc furnaces.
Briquets and pellets were charged continuously, both countercurrent to
the hot furnace offgases and at ambient temperatures. A comparison of
the electrical energy consumed 1in each situation showed that

preheating can 1lower energy requirements as much as 15 percent. 4
refs. : '
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ID NO.— BY760209727 609727

THYERMAL ENFRGY RECOVERY 8Y BASIC OXYGENW FURNACE OFPGAS PREHEATING OF
SCRAP.

mahan, Warren M.:; Daellenbach, Charles B.

U0S Bur of Mines, Twin Cities, Minn

DESCRIPTORS~ (*PURNACES, METALLURGICAL, *Waste Heat Utilization), (
STEELMAKING, Basic Oxyagen Process), (IRON AND STERL SCRAP,
Reprocessing), '

CARD ALERT- 532, 616, 545, 913

SOURCE-~ Effic Use of Puels in the Metall ¥Ind, Symp, Pap, Ill Inst
Technol Res 1Inst, Chicago, Dec 9-13 1974 p 457-465. Publ by Inst of
Gas Technol, Chicago, I11, 1975

The feasibility of basic oxygen furnace (BOF) offgas heat

" recuperation by preheating scrap was investigated on a pilot plant

scale by the Bureau of Mines. Offgases generated during the oxygen
blowing of a molten pig irom and scrap charge were passed throuch a
static bed of shredded auto scrap. As compared to cold scrap used in
the normal BOF practice, it was found that by preheating scrap, usage
could be increased by 43 percent. The thermal eneroy recovered by
this preheating method can account for up to U4 percent of the energqgy
necessary to melt the scrap. 7 refs.

ID %0.- EI760706176 606176 :
BEDEUTUNG DER PNERGIFRUECKGEWINNUNG IV SAUERSTOFPFP-BLASSTAHELWERKEN

POER DIE FNERGYIBWIRTSCHAPT GEMISCHTER RUETTENWFRKE. fleft br?ckits
Significance of Energy Recovery in Oxygen Converter Steel Plants for
Puel Economy of Mixed Steel Plants $right bracket$ .

simon, Richard . 4. G )

Hoesch Huettenwerke, Dortmund, Ger .

DESCRIFTORS - (*STEéLBAKING, *Bessemer Process), (FOUNDRIES, Waste
Heat Utilization), FUEL ECONORY,

CARD ALERT- 545, 534 521

CODE¥-— EBEMMANY ’ SO&RCB— Berqg Huettenmaenn Monatsh v 120 n 9 Sep

S p 444-851 ) ) )

192as‘ and energy recycling and use 1in b}ast furnaces 1s dlscussedé
Application of “"full and seri-boilers v1th.comp1ete and suppresse
combustion is analyzed, and quantity calculaglons are made. Data are
éresented graphically. 20 refs. 1In German with English contents.
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Potential for Energy Conservation in the Steel Industry

Battelle Columbus Labs., Ohio.#*Pederal Pnergy Administration,
Washington, D.C. Office of Industrial Programs.

Final rept.

C5251L3 PLD: 11P, 10A, 97B*, 71J%* USGRDR7522
30 mav 75 362p=*

CONTRACT: PEA-C-04-51874-00

MONITOR: FEA/D-75/802

ABSTRACT: The "report examines in detail both existing and new
technologies in steelmakina that offer significant opportunities for
energy conservation ‘in the next five years, including the increased
use of contipuous casting, better «utilization of by-product fuel
gases, and improved ©process design and control in order to minimize
the need for reheating of steel. ‘

DESCRIPTORS: =*Iron and steel industry, *Energy conservation, *Steel
makina, Fnerqgy consumptiocn, Fuel consumption, Electric power demand,
Electricity, Coal, Natural qas, Oxygen, Puel oils, Porecasting, Cost
analysis, Technology assessment, Great Britain, Germany, Energqgy
requirements, Heat recovery, United States, Japan, International trade

IDENTIPYERS: NTISEXFEA

PB-244 097/2ST NTIS Prices: PC$10.00/MF32.25
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The Potential for Energy Conservation in Nine Selected Industries. The
Data Base. VYolume 6. Steel

Gordian Associates, Inc., New York.*Federal Energy Administration,
Washiragton, D.C. Office of Energy Conservation and .Environment.
cs5284ClH FLD: 10A, 11P, 97B, 97G, 71N USGRDR7522

Jun 74 Tal4p*

CONTRACT: DI—18-01-0001-1862

MONITOR: FEA/D-CP-14 :

Paper copy also available from GPO. Paper copy. also available in set
of 10 reports as PB-243 610-SET, PC$58.00. .

ABSTRACT: This volume deals with energy consumption data for the
production sequence that results in the output of raw steel, including
ingots, steel «castings and strand or pressure cast blooms, billits,
slabs and other product forms. Material descriptions include mining of
ore, smelting iron ore into pig iron, coke production, semifinishing
of steel, oxygen production, and production of fluxes. Other itenms
included are depletion of high grade U.S. ores, decreasing ration of
coke to pig iron, shifts in steel furnace technology, and new
technrology trends.

DESCRIPTORS: *Fnergy. consumption, Iron and steel industry, Steels,
Tron ore, Pig iron, Steel making, Smelting, *Mining, Coke, Oxygen,
Pluxes, Process charting, Fuel consumption, Electric power demand,
Coal, Puel o0ils, Natural gqas, Nnclear energy, Bydroelectric povwer,
Industries, Energy conservation

IDENTIFPYIERS: NTISEXFEA

PB-243 €17/8ST NTIS Prices: PC$5.75/MFP$2.25
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The Impact of Pnergy Shortages on the Iron and Steel Industries

Booz-Allen and Hamilton, InC., Bethesda, Md.*FPederal PEnergy
Admini=tration, Washington, D.C. (408 597)

Pinal rept. ' R
CuU384E3 PLD: 10, 05C, 978B%, 97G, 96A USGRDR7509
Aug 74 300p* ‘
CONTRACT: DPI-14-01-0001-1657

MONITOR: PEA/EI-1657

"ABSTRACT: The study is one of a series conducted in an effort to
obtain information on the basic structure or characteristics of the
Iron and Steel Industry. Particular emphasis is placed on fuel use by
major type and production process as vell . as. exploring the
possibilities for fuel substitutability and conservation alternatlves
in the Iron and Steel Industry. . . :

DESCRIPTORS: #*Fuel consumption, *Iron and steel 1ndustry, Shortaaes,w»
Consumption, Steel plants, Poundries, Puels, Supplxes, Inpact ’

IDENTIFIERS: #*Energy shortages, Fnergy conservation, Enerqy use,
Energy supplies, SIC 3462, Fuel substitution, SIC 3312, SIC 3313, SIC
3315, sSIC 3316, SIC 3317, SIC 3321, SIC 3322, SIC 3324, SIC 3325,
NTISEXFEA ’ '

PB-238 7B9/6ST NTIS Prices: PFC38.75/MF$2.25




Fileb,

216

CCPh. by &.Tel.S. User Zu4 Page 13 (Itenm 13 of

Energy Ccrsuwption: The Primary Metals and Fetroleum Industries

Low Chemical Co., Preeport, Tex. Texas Div.*National Environmental
fesearcn Center, 2esearch Triangle Park, N.C. Control Systeas lab.

Pingl zept. Bug T4=mer 75

tUTEOE: 4eldina, Jotn T., Shepherd, Burchard P.

Cu4<ySEL FLD: 102, 074, 11F, 97B%, 99YB, 9u4G USCRDR7517
Apr 75 5¢n=*

CCHTRACT: FEPA-6E—-02-1329

PnoJd=CT: #*FA—RGAF-21ADE-010

MONLITOF: FEPA/650/2-75-032-Db

BESTREACT: The report aives results of a study of enerqy consumption in
tne pramary netals anc petroleun industries. It analyzes
€NE€Ldy-intensive sSteps or operations for commonly used manufacturing
processes. FResults of the analyses are in- .the form of eneray
conzumption plock diagrams, eneruy-intensive eaguipment schematic
aiacranrs, and taples that 1indicate the causes of energy losses, as
well as cossible conservation apprcaches.

LESCRIFTORS: *Ffnerqy consumption, *Petroleum industry, =*Aluminum
iLaestry, #*Steel plants, detal industry, Plectrolysis, Distillation,

Insvlataicon, Furnaces, Desiun, Fuel consumption, Plectrlc pover demand,
Ineray conservaticn, lleat recovery, Incdustries

IDENTIFLIERS: SIC 32, SIC 29, Electric power consumption, NTISEPAORD

=241 ¢90/1ST NTIS Prices: PCFU_.25/MF%2.2%5
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ID NO.- EXI760210446 610446

INPACT OF THE L-D PROCESS UPON STEEL PLANT ENERGY USAGE.

Stone, Josenh K.

Kaiser ¥ng Inc, Chicago, Il1

DESCRIPTORS- {(*IROK AND STEEL PLANTS, *Puvel EBconoamy), (FURNACES,
METALLURGICAL, Waste Heat Utilization), (STEELMAKING, Bessemer Process
|

CARD ALFRT- 545, 521, 532, 616

SOURCE-~ Effic Use of Puels in the Metall Ind, Symp, Pap, Ill Inst
Technol Res Inst, Chicago, Dec 9-13 1974 p 405-423. Publ by Inst of
Gas Technol, Chicaco, Ill, 1975 =

A study of the shift from open hearth steelmaking to basic oxyagen;
electric furnace, and direct reduction shows how this shift affects
the amount and sources of energy used in the steel industry. 1In spite
of the steel industry®s good record in energy conservation, top gases
from basic oxygen furnaces have to date, been wasted or used only to a
very small extent. The theoretical basis, progress, and suggestions
for using vaste heat from L-D furnace gases are discussed. Preheati--
scrap, pre-calcining and preheating lime, and pre-reducing iron ¢
for the charge are considered the best outlets for the use of was __
energy. 12 refs.
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ID NO.- BIT750427329 527329

CONTINUOUS CHARGING AND PREHEATING OF PREREDUCED IRON ORE.

Tress, J. F.; Hunter, W. L.; Stickney, W. A.

RAlbany Metall Res Cent, Oreg

DESCRIPTORS~ (*STEELMAKING, *Electric Purnace Process), WASTE PEAT
OTILIZATION, (HEAT TRANSPFRR, Gases), i

IDENTIFIERS- PREHEATING OF IRON AND STRFRI. SCRAP

CARD ALFRT- 545, o417 . : i

CODEN- XBFMIAG6 SOURCE— US Bur Mines Rep Invest n 8004, 1975, 10 p

The Bureau of Mines has developed a process to utilize waste heat
from electric arc steelmaking furnace gases to preheat the ferrous
material charged to the furnace. Pour heat exchangers were designed,
tested, and operated successfully on 1-ton electric arc furnaces.
Briguets and pellets were charged continuously, both countercurrent to
the hot furnace offgasses and at ambient temperatures. A comparison
of the electrical energy consumed in each situation showed that
preheating can lower eperqgy requirements as much as 15. 6 percent. U
refs. '
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ID NO.- EI7?750101977 501977 :

L*UNION SIDERURGIQUE DE L*ENERGIE. $left bracket$ Iron and Steel
Plant Energy Producing Association $right bracket$ .

Bonrneterre, J. '

Union Sider de 1°®*Energie, Briey, Pr

DESCRIPTORS~ (*ELRCTRIC POWER GENERATION, *Energy Resounrces), (BLAST
FURNACES, Waste Heat Utilization), (COKER OVENS, Waste Heat 0Dtilization
).

CARD ALERT- 522, 532, 615, 612

CODEN- REMEAH SOURCE— Rev Metall (Paris) v 71 n 9 Sep 1974 p
635-644

The history of an association of independent steel producers, for
the purpose of utilizing their coke oven and blast furnace gases for
the production of electric power for their iron mines, is traced from
its beqinnings in 1918 to date. In Prench.
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Petential for Energy Ccnservation in the Steel Industry

Fattelle Columbus Labs., Ohio.*Pederal Fneray Administration,
washincron, D.C. Cffice of Industrial Proorams.

Finel rert. '

£2S81L3 PLL: Y1F, 10A, 97B*, 71J3% UDSGRDR7522
30 #avy 75 30lp*

CONTRACT: FRA-C-04-518374-00

®»ONITCGR: P2A/D-75,402

ARSTRACT: The report examines irn detail both existing and new
technulogles 1n  steelzaking that otffer significant opportunities for
eneray conservaticn in  the pext five years, including the increased
use oI continuous casting, Dbetter utilization of by-product fuel
ceses, end 1improved process aesign and control in order to mininize
the neec for reheating of steel.

D¥SCRIFIOEs: *Iten and steel industry, *Eneray conservation, *Steel
mak1lng, Energy consuamption, Fuel consumption, Electric power demand,
Flectricity, Coal, MNatural gas, Oxygen, Fuel oils, Forecasting, Cost
anelvsis, Technoclouy assessment, Great Britain, Germany, Energy
recuirements, Heat reccvery, United States, Japan, International trade

TRENTIFIERS: NTISYXPEA

PE-Z4d 097/2ST NTIS Prices: PC310.00/MP$2.25

ID NO.- EI7T1X173504 173504

Otilization of in- plant fines

CAVAGEAN NJ; TRAICE FPB

Svinden lLab, Rotherham, England

DESCRIPTORS~ (*IRON AND STEEL PLANTS, *Waste Utilization), (IRON AND
STEEL PLANTS, Waste Heat Utilization),

CARD ALERT- 545

CODEN- JISIA SOURCE~ J Iron Steel Inst (London) v 208 pt 6 June
1970 p 538-82
) This paper hichlights the arowina problem of iron- and steelworks®
in- .plant ferruginous waste disposal, and discusses the technically
fea51b}e routes by which such materials can be brought back,
convenlently and economically, into the steelmaking cycle. The paper
is primarily concerned with the utilization of oxide fume arising from
the nmajor steelmaklnq processes, whether eguipped vwith wet- or dry-

pr§c1p1tator systems, in both integrated and non- integrated works. 8



ID RO.- EI70X0027112 002112

Waste heat wutilization in iron and steel vorks (Abwaermeververtung

auf Ruettenwverken)

THEEGARTEN H; ZUR M o ]
DESCRIPTORS~ (*IRON AND STEEL PLANTS, *Waste Heat Utilization),

CARD ALERT- 076, 103 ,

SOURCP- Stahl u Eisen v 89 n S Mar 6 7969 p 231-8 )
Report of design and operation from 1953 to 1967 of equipment
converting waste heat into steam at Westfalen p}ant of Hoesch AG;
installations serve three high power gas engines, glght open heart?s,
three pusher- type furnaces, and five soaking pits; dur1ng_per1od
considered, 8,752,000 tons of steam vwere produced; economicCs are

discussed. In German.

ID NO.- EI70X001837 00137

Top gas turbines 1in ironvorks. Applications and experience in
operation, (Gichtgasturbinen in Huettenverken. Einsatz und
Betribbserfahrungen)

HEILIG R

DESCRIPTORS- (*IRON AND STEEL PLANTS, *Waste Heat Utilization), (
BLAST FURNACES, Blowers), GAS TURKBINES,

CARD ALERT- 076, 103, 296

SOURCE~ Stahl u Eisen v 89 n 7 Apr 3 1969 p 355-64

Review of applications of top gas turbines for production of bhlast
and electric current; Furopean plants now using gas turbire
installations are tabulated; investigations of turbine blade
corrosion and deposits are described: effect of corrosion on
economics of operation was found to be more damaging than expected;
remedies are discussed. 7In German.

ID NO.— BY70X040430 040830 )
Waste heat utilization in an oxygen steel plant, (Abhitzeverwertung
in einem Saunerstoffauvfblas- Stahlwverk)
KRUEGER ¥ :
DESCRIPTORS -~ (*IRON AND STEEL PLANTS, *Waste Heat Otilization), {

JRON AND STEEL PLANTS, Dust Problens), (STEELMAKING, Basic Oxygen
Process),

CARD ALERT- 545 ‘

SODRCE-~ Stahl u Fisen v 89 n 21 Oct 16 1969 p 1150-6

The conditions under which the costs of dust removal from the waste
gases of basic oxygen converters can be lowered by utilization of the
waste heat gererated by cooling the gases are described, as well as
the limitations of the method. Investment costs for equipment must be
kept lov. Examples are given. In German.
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- Impact of Frergy Developments on the Sheet Metal Industry

Mitre Corp., Mclean, Va.*Sheet Metal Workers®' Internatiomal
Association, Washington, D.C. (802 364)

AUTHOR: Cohen, Arnold, Harlow, Mary, Johnson, Auqustus, Spewak, Peter
C5473Ku PLD: 13A, 10A, 97G%*, 89B* USGRDR7525

Jun 75 116p%*

MONITOR: 18

Sponsored by Sheet Metal Workers®* International Association,

" Washington, D.C.

ABSTRACT: This report surveys the present energy situation, the
federal government®s energy policies and progrars, and the
state-of-the-art in solar heating and cooling of buildings and in
energy conservation. It recommends a program of specific action for
the Sheet Metal Workers International Association which will, at the
same time, serve the nation®s eneray needs and provide employment
opportunities for the Union®s members. '

DESCRIPTORS: *Metal industry, #*Solar space heating, *Solar air
conditioning, Solar collectors, Energy policy, Cost effectivenecss,
Marketing, Solar water heaters, Solar air heaters, Fnergy conservation
» Heat recovery, Buildings, Reviewing, Reviews, National government,
Energy demand, Planning, United States, Industries

IDENTIPIERS: Waste heat utilization, NTISSOLO

PB-245 669/7ST NTIS Prices: PC$5 .25/MF$2.25
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ID NO.- EY751173657 573657

ENERGY CONSERVATIOW IN TKE METALWORKING INDUSTRY.

Byrer, Thomas G.

Battelle Columbus Lab, Ohio

DESCRIPTORS~ *FUOFL ECOWOMY, METAL FORMING, FURNACES, HEATING,

IDENTIFIERS— METALWORKING INDUSTRY

CARD ALERT- 521, 532, 535, 642

CODEN-~ SMEPBA SOURCF— SME Tech Pap HM75-129 for Meet, Detroit,
mich, Apr 7-10 1975, 14

Several examples are given which point up how significant eneray
savings can be realized without large expenditures in capital
investment. A major area for improvement is increasing efficiency of
metalvorking furnaces. longer range improvements include the use of
warm wvorking which mneans implementing new concepts and processes in
place of traditional hot working techniques now videly used.

ID NO.— EI751067797% 567791

HOW TO SAVE GAS IN APTAL DECORATING OVENS.

Johnson, Pred T.

Banaor Punta Corp

DRSCRIPTORS~ (*METALS AND ALLOYS, *Protective Coatings), (OVEWNS,
INDUSTRIAL, Fuel Econonmy),

CARD BLERT- 539, 531, b4z, 527

CODEN~— FOMLAJ SOURCE— Mod Met v 31 n 7 Aug 1975 p 65-66, 68

With natural gas supply dwindling and prices on the rise, it makes
economic sense to invest in fuel comserving measures for all types of
ovens used to cure ccatings on metals. This discussion is primarily
concerned with metal sheet coating wicket type ovens, but is also
pertinent to $left double quote$ pin $right double quote$ ovens for
curing outside. coatings on 2-piece cans and inside coating ovens for
2-piece and 3-~piece cans. Economics achieved in this field with
various Btu-savino approaches are documented.
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Impact of Energy Developments on the Sheet Metal Industry

Mitre Corp., Mclean, Va. '

AUTHOR: Coher, Arnold, RHarlow, Mary, Johmson, Augustus, Spewak, Peter
C5321%3 PLD: 13A, 102, 97C=* UDSGRDR7523

Jun 75 11502

MONITOR: 18

ABSTRACT: This report surveys the present energy situation, the
federal government?®s energy policies and programs, and the
state-of-the~art in solar heating and cooling of buildings and in
energy conservation. It recommends a program of specific action for
the Sheet Metal Workers International Association which will, at the
same time, serve the pation®s energy needs and provide employment
opportunities for the Union®s members.

DESCRIPTORS: *Solar space heating, *Solar air conditioning, *Metal
industry, Planning, = Government policies, National government,
Technology assessment, Reviewing, Solar collectors, Feasidbility, State
government, Geographic areas, Energy conservation, Energy policy,
Buildings, Industries, Solar air heaters, Program goals

IDENTIPIPRS: Geographic locations, NTISSOLO

PB-244 274/7ST NTIS Prices: PC$S5.25/MP$2.25
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Energy Consumption: The Primary Metals and Petroleum Industries

Dow Chemical Co., Preeport, Tex. Texas Div.*National Environmental
Research Center, Research Triangle Park, N.C. Control Systems Llab.

FPinal rept. Aug 74-Mar 75

AUTHOR: Reding, John T., Shepherd, Burchard P. ~
C890584 PLD: 10A, 072, %1F, 97B%*, 99B, 94G USGRDR7517
Apr 75 59p*

CONTRACT: FEPA-68-02-1329

PROJECT: EPA-—ROAP-2TADE-O 10

MONITOR: BPA/650,/2-75-032-}b

ABSTRACT; The report gives results of a study of energy consumption in
the Primary  metals and petroleumn industries. It analyzes
energy—-intensive steps or operations for commonly used manufacturing
processes. Results of the analyses are in the form of energ§
consumption block diagrams, energy-intemsive equipment schematic
diagrams, and tables that indicate the causes of enerqgy losses, as
vell as possible conservation approaches.

PBSCRIPTORS: *Pnerqy consumption, *Petroleun industry, #*Aluminum
industry, *Steel plants, Metal industry, Electrolysis, Distillat

Insulation, Purnaces, Design, Fuel consumption, Electric pover dem
Energy conservation, Heat recovery, Industries '

IDENTIPIERS: SIC 33, SIC 29, Electric power consumption, NTISFPAORD

PB-281 990/1ST NTIS Prices: PC$4.25/MF$2.25
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The Potential for Energy Conservation 1n Nine Selected Industries. The
Data Base. Volume 5. Aluminum

Gordian Associates, 1Inc., New York.*Federal Energy Administration,
Washington, D.C. Office of EBnergy Conservation and Environment.
c5244C3 FLD: 10A, 1VP, 97B, 97G, 71N NSGRDR7522

Jun 74 128p* : :

CONTRACT: DI-14-01-0001-1842

MONITOR: FEA/D-CP-13

Paper copy also available in set of 10 reports as PB-243 610-SET,
PC$58.00. '

ABSTRACT: This report deals with the materials balances and eneray
consumption data for the production sequence resulting in the output
of primary aluminuam ingots. The inogot are formed by casting the molten
aluminum obtained from smeltlng are suitable for subseauent
fabrication of products. This study describes production of primary
aluminum ingots, includina mining of bauxite, refining bauxite into
alumina, and smelting alumina into aluminum. Other data cover
production of soda ash, lime, petroleum coke, cryolite and fluorspar,
and caustic; energy recuirements and consumption and the effect of raw
materials imports. .

DESCRIPTORS: *Energy consumpticn, *Aluminum industry, Ingots, Bauxite,
Bayer process, Smelting, Refining, Fuel consumption, Blectric pover
demand, Coal, Puel oils, Natural gas, Nuclear energy, Hydroelectric
power, Industries, Metal industry, Process charting, FEnergy
conservation, Sodium carbonates, Calcium oxides, Petroleum coke,
Pluorite, Cryolite, Alkalies

IDENTIFTERS: NTISEXFEARA

PB-243 616/0ST NTIS Prices: PC$S.75/MF$2.25
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The Fotential for Energy Conservation in Nine Selected Industries. The
Data Base. Volume 4. Copper

Gordian Associates, Inc., New York.*Pederal Bnergy Administration,
Washington, D.C. Office of Energy Conservation and Environment.
c5244C2 P1LD: 10A, 11P, 97B, 97G, 71N USGRDR7522

Jun 74 124p*

CONTRACT: DPI-1-013--00017-1842

MORITOR: PEA/D-CP~-12

Paper copy also available from GPO. Paper copy also available in set
of 10 reports as PB—-243 610-SET, PC$58.00.

ABSTRACT: This report deals with the processes ‘used and the energqgy
consumed in the production of refined primary copper. The traditional
methods of copper production, mining and ore preparation, smelting,
and refining, are described. Data related to material and eneray
consumption and ancillary process (such as limestone mining) are also
covered, as 1is discussion of a number of new developments in the
copper production process. Included are developments in the following
areas: smelting techniques, copper refining, hydrometallurgical
processes, and secondary copper.

DESCRIPTORS: *Fnergy consumption, *Metal industry, PFetalliferous
minerals, Berneficiation, Smelting, Refining, Hydrometallurqy, Fuel
consumption, Electric power demand, Coal, PFuel oils, Natugral gas,
Gasoline, Diesel fuels, Copper, Energy requirements, Nuclear eneray,
Bydroelectric power, Electricity, Industries, Process charting, Eneray
conservation

IDENTIFPIERS: *Copper industry, NTISEXPEA

PR-283 615/2ST NTIS Prices: PC$5.25/MP$2.25
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Study of the Eneragy and Puel-Use Patterns in the Nonferrous Metals
Industries

Battelle Columbus Labs., Ohio.*Pederal Fnergy Administration,
Washington, D.C. O0Office of Economic Impact.*Department of Comnmnerce,
Washington, D.C.

Pinal rept.

AUTHOR: Hall, E. H., Bartlett, BE. S., Buttner, P. H., Conkle, P. N.,
Drennen, D. C.

CSU464K2 PLD: 11P, 10A, 97B*, 71Nx USGRDR7525

31 Dec 74 356p*

CONTRACT: DI-14-_01-0001-1658

MONITOR: PEA/FPI-1658

RBSTRACT: This report covers the patterns of enerqy use in 10 SIC’s
within the nonferrous metals industries. Total energy use, broken down-
by fuel type, is estimated for each of the 10 industries and for major
processes within each industry. A review of each industry is presented
with respect to: the potential for fuel switching, opportunities for
short-term conservation, sources of fuels and energy supply, levels of.
fuel stocks, key constraints on industry operations, and industry
products vwhich may be critical to the needs of Project Independence.
The 10 industries included in the study are: primary copper; primary
lead; primary zinc; primary aluminum; primary nonferrous metals;
secondary nonferrous metals; copper rolling and drawina; aluminum
rolling and drawing; nonferrous rolling and drawing; nonferrous wire,
drawing and insulation. Also included are industry projection details.
Portions of this document are not fully legible.

DESCRIPTORS: #*Metal industry, *Puel consumption, *Aluminum industry,
*Zinc industry, *Energy consumption, Propane, Butanes, Residual oils,
Gasoline, Petroleum products, Coal, Lubricants, Natural gas, Petroleum
coke, Electricity, Distillates, Smelting, Briquetting, Sintering,
Refining, Substitutes, Enerady conservation, Geographic 1locations,
Processing, 1Industries, Fnergy supplies, Energy sources, Mineral
deposits ‘

IDENTIFIERS: *Nonferrous metals, *Copper industry, *lead industry, SIC
3331, SIC 3332, SIC 3333, SIC 3334, SIC 3339, SIC 33471, SIC 3351, SIC
3352, SIC 3356, SIC 3357, *Heat consumption, =*Rlectric power
consumption, Puel substitution, NTISEXFEA, NTISCOMSEC

- PB-245 194/6ST NTIS Prices: PC$10.00/MP$2.25
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ID NO.- EI1751285u487 585487

OBZEIG TSINKOVYKH KONTSENTRATOV V KIPYASHCHEN SLOW. $left bracket$
Roastina Zinc Concentrates in a Pluidized Bed $right bracket$ .

Shteingart, G. M.

DESCRIPTORS- (*ZINC ORE TREATMENT, *Roasting), (FURNACES,
METALLORGICAL, ~ Fluidized Bed), (ZINC METALLURGY, Waste PFeat
ODtilization), (FURNACES, Recuperators),

CARD RLERT- 533, 532, 531, 586, 616

CODEN— TYMTAX SOURCE— Tsvet Met n 7 Jul 1975 p 21=-27

The present state and the main trends of further development of
fluidized-bed roasting of zinc concentrates are reviewed. In addition
to increasing the size of the furnaces, which corresponds to the main
trend in the development of fluidized-bed roasting outside the Soviet
Union, it is necessary to design highly efficient automated equipment
in which the roasting process is intensified by the use of oxyagen and
by increasing the roasting temperature. All fluidized-bed furnaces
should be equipped@ with recuperator boilers or evaporative-cooling
plants. It is suggested that at one particular zinc-refinina plant
tests Dbe -made of the feasibility of roasting granulated concentrates
with the roasted granules being melted in electrothermal furnaces. In
Russian.

ID NO.~- EI?60207809 607809

ENERGY USAGE IN THE ZINC-LEAD BLAST FUORNACE.'

Hookin, William; Richards, Alan W. :

Inp Smelting Processes Ltd, Avonmouth, Bristol, Enal

DESCRIPTORS =~ (*BLAST FURNACES, *Waste Reat Utilization), (ZINC ORE
TREATMENT, Roastina), (LEAD ORE TRFEATMENT, Roasting) , (2ZINC SMELTING,
Fuel FPconomy), (LEAD SMELTING, Puel Econony),

CARD ALERT- 532, 616, 546, 533, S21, 531 :

SOURCE- Effic Use of Puels in the Metall Ind, Symp, Pap, I11 Inst
Technol Res 1Inst, Chicago, Dec 9-13 1974 p 607-633. Publ by Inst of
Gas Technol, Chicago, I11, 1975 '

The energy usage and thermodynamic requirements of the zinc-lead
blast furnace together with practical constraints are discussed, first
on an absolute basis, and second relative to the alternative
processes. Hot briquetting will allow the process to be based only on
zinc concentrates with fluid bed roasting and waste heat recovery.
Overall, the zinc-lead blast furnace makes a valuable contribution to
the wvorld's metals production and resource conservation, with firm
prospects of still further energy economy. 6 refs.
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ID WO.~ EI760208553 608552

OUTOKNWMPD FLASH SMELTING AND TTS ENERGY REQUIREMENT.

Juasela, Jyrki; Harkki, Seppo; Andersson, Bengt

Outokumpu Oy Harjavalta, Pinl

DESCRIPTORS~ (*COPPER SMELTING, #*Fuel Economy), (NICKEL SMELTING,
Waste Heat Utilization),

IDENTIPYERS- PLASH SMELTING

CRRD ALERT- 531, 544, 521, S48, 616

SOURCE- Effic Use of Puels in the Metall Ind, Syap, Pap, Ill Inst
Technol Res Inst, Chicago, Dec 9-13 1978 p 555-575. Publ by Inst of
Gas Technol, Chicago, Ill, 1975

Plash smelting, a continuously-operated smelting method developed
originally by Outokumpu Oy to treat sulfide copper concentrates, is
described vith special stress on energy savings. Besides the
utilization of the latent reaction heat of the concentrates, the
process also offers a highly developed waste heat recovery and eneray
savings. The oxyden enrichmert of +the process air $FM DASHS$
introduced a few years ago $EM DASE$ has considerably increased the
specific capacity of the smelting unit and made the process almost
independent of additional fuel. 13 refs.
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an Ecounomic Pvaluation of Technical Svystems for Scrap Tire Recycling

Municaisal Environmental Research Lab., Cincinnati, Ohio. Solid and’
Hazardous Waste Research Div.

Final repte

AMVTHOR: Geddara, PRavnes C.

C6U85J2 PLp: 13E, 68C%x, 91r* BSGRDR7608
Dec 7% Yep=

MOniTIGR: Z2FA/B600/5-75/019

ALSTRACT: 2 technological and .economic assessment is wmade of.
alternative technologies to recover the waste rubber in scrap vehicle

tires. The vrincipal technical alternatives evaluated are ground scrap.
rupber as an asphalt additive, retreading, eneragy recovery, and carbon

blackx reccverv. The yreatest potential bernefits are seen to occur with
retregainy and aschalt additives, followed by carbon black and enerqgy
recovery.

DESCRIPTORS:. . *daterials reccvery, *Tires, *Solid waste disposal,
*Scrarp, Elastcuers, Asphalts,  Construction materials, Flexible
raveaent:, Fconomic analysis, Management planning, Reclamation, Carbon
blacx, Incinerators, Heat recovery, Roads

IDRNTIFTERS: *Waste recycling, Secondary materials industry, Scrap
diswosal, NTISEPRAORD

PE-L4

N#t

J47/5ST  NTIS Prices: PC34.00/MF$2.25
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Enerqgy Requirements in Hinnesota Iron Ore and Taconite Mining
1953-2000

Minnesota Fnergy Agency, St. Paul. Research Div.
AUTHOR: Hirsch, Howard

C5865J2 ‘PLD: 08I, 10A, 97B, u48:A USGRDR7605
Aug 75 38p

REPT NO: MEA-MINE-7508

MONITOR: 18

ABSTRACT: This report is concerned primarily with forecasting eneragy
requirements for taconite and iron mining in Minnesota until 2000, and
additionally wvith the role of the industry in the economy of both the
State and the three-county Iron Range region of northeastern
Binnesota. Direct energy inputs in ironm mining in 1973 are related to
three end-use categories: production, transportation, and overhead
activities. Over B85 per cent of direct energy consumed was for
production activities. Transportation and overhead accounted for 6.74
and 7.97 per cent of direct energy use respectively.

DESCRIPTORS: *Puel consumption, #*Iron ores, *Taconite, *Mining,
*Enerqgy consumption, Iron ore deposits, Metalliferous wminerals,
Industries, Electricity, Natural gas, Propane, Puel o0il, Gasoline,
Diesel fuels, Petrolevm products, Porecasting, Minnesota, Economic
impacts, Energy conservation

IDENTIPIERS: *Electric power consumption, Pnergy use, NTISMENA

PB-248 055/6ST RTIS Prices: PCS$4 .00/MF$2.25
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Puel and Energy Consumption in the Coal Industries

Hittman Associates, Inc., Columbia, Md.*Federal Energy Administration,
Washinoton, D.C.*Bureau of Mines, Washington, D.C. (387 2333

Pinal rept.

C3I925K2 FLD: 10R, 97B USGRDR7502
May 74 266p

REPT NO: HIT-575

CONTRACT: DI-14-071-0001-1659

HONITOR: PEA/EI-1659

ABSTRACT: Information on the basic structure and characteristics of
the coal mining industry is presented. Particular emphasis is placed
on fuel wuse by major type and production process and exploring
possibilities for fuel substitutability and conservation alternatives.

DESCRIPTORS: *Fnergy consumption, #Coal industry, Industries, Coal
mining, .Coal preparation, Fuel consumption, Electric pover demand,
Stockpiles, Underground mining, Surface mining, Strip mining, Natural
gas, Gasoline, Distillates, Residual oils, Petroleum products, Provoane
. Butanes, Statistical data, Anthracite, Geographical divisions,
Bituminous coal, Lignite, Diesel fuels

IDERTIPIEBRS: FElectric -pouer consumption, FEnergy conservation, Puel
substitution, NTISEXPEA

PB-237 151/6SL NTIS Prices: FC$8.50/MF$2.25
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Industrial Energy Study of the Motor Vehicles Industry

Kearney (A.T.), Inc., Chicago, IYll.*Federal Enerqgy Administration,
Washington, D.C. .

Pinal rept. :
C3871E2 FLD: 10a, 13F, 97B*, 85B=* USGRDR 7501
Jul 74 478p :

CORTRACT: DI-T4--01--0001-1671

MONITOR: FEA/EI-1671

ABSTRACT: This document presents findings relating to emergy use by
establishments in Standard Industrial Classification (SIC) 371 and its |
4-digit subindustries: motor vehicles and passenger car bodies (SIC
3711y : and truck and bus bodies (SIC 3713); motor vehicle parts and
accessories (SIC 3714): +truck trailers (SIC 3715). The material |
contained herein serves to: characterize industry energy consumption

by process and subprocess, by type of energy, and by geographic
pattern of use; document the dynamics of energy supply in the
industry; identify and describe potential for enerqy substitutions and
conservation of petroleum fuels; determine factors affecting eneray
consumption efficiency within the industry; and, identify key
constraints limiting the productive capacity of the industry.
(fodified author abstract)

DESCRIPTORS: *Fneray consuaption, *Automotive industry, Fuel
consumption, PRlectric power demand, EBconometrics, Industrial plants,
Banufacturing, Pabrication, Petroleua products, Natural gas, Coal,
Puel o0il, Gasoline, Diesel fuels, Propane, Butanes, Distillates,
Residual oils, Betal working, Heating, Air = conditioning,
Transportation, Illumipnating

IDENTIFIERS: SIC 371, SIC 3717, SIC 3713, SIC 3714, SIC 3715, Enerqy
shortages, Electric power consumption, Geographic locations, Fneray
conservation, NTISEXFER ’

PB-236 694/6ST NWTIS Prices: PC$12.00/MF3$2.25 . A |
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Rnerqy Use in the Contract Construction Industry

Tetra kech, Inc., Arlinaton, Va.*Pederal Eneroy Administration,
Washkincten, D.C. Vffice of Economic Impact. {388 u03)

Finsl rept.

CS5471C4 FLD: 134, 123B, 107, ¢7B*, 50« USGRDR752%

13 Feb 75 185p=% ’ )

REPT NO: TETPRAT-AH412-75-011-F

CONTRACT: DI-14—L01-6G6UT1-T1664

¥OuITUR: FEA/EI-1664

See also dppendix A, PB-245 423 and Appendix E, PBE-245 424,

A®STRACT: This Tevport 1s &n analysis of eneray use in the contract
construction = industry compiled to detersine the azcunt of eneragy used
and the potential 1mpact that national energy shortages would have on
the inéustTry. knaiysis includes building construction, heavy
ccnstructicn, and special trades. The overview 1is coaposed of a
discussion c¢f the industry structure, eneroy use, intraindustry
variations, enercv supbly, and substitutability and conservation of
rtuels, Centractors in the following 1ndustries are analyzed:
Sinule-tamily housing; residential building: industrial building:
nonresidential cconstruction; highway and street; bridge, tunnel, and
elevatea-highway; vwaterworks, sewer, pipeline, communication line, and
power line; heavy construction, swimming pool and fence; and special
trades. ‘

LESCRIPYOUKS: *Constructicn industry, *Energy consumption, =#*Fuel
consumptiocn, Diesel fuels, Gasoline, lubricants, Petroleum products,
Electricity, Asphaits, Kesidential buildings, Houses, Industrial

bvrtdingsz, iHlachways, Streets, Bridges (Structures), Waterworks, Sewer,
fipelines, Communication cabhles, Power Jdistribution lines, Swimming
veuls, Fences, Air conditioning, Space heating, Plumbina, Painting,
Carpentry, Roofinuy, water wells, Demolition, Industries, Contractors

IDENTIFTERS: *Flectric power consumption, *Heat consumption, SIC 15,
S1C 1b, SIC 17, Puel substitution, Energy conservation, Geographic
¢i1vi3zons, Puplic utilities, NTISEXPEA

Pe=245 422/1ST NTIS Prices: PC£7.00/mMF$2.25



Pile6, COPR. by N.T.I.S. , User 244 Page 2 (Itenm 2 of 105)

Guide to EFnergy Conservation for Pood Service

FPederal Energy 2dministration, Washington, D.C. Office of Energy
Conservation and Environment. :
. C6194E3 FLD: 0€H, 1CA, 97G*, 98H* USGRDR7609
oct 75 83p*
REPT NO: FEA/D-75/811
MONITOR: 18

ABSTRACT: The guide, developed by PERA and food industry
representatives, offers energy-saving suggestions for all types of
food service operations: schools and hospitals, fast food operators,
coffee shops, restaurants, cafeterias, hotels, and motels. Enerqy
conservation steps are identified for food preparation and storage,
lightina, heating, ventilating, and air conditioning, and sanitation.
The potential for savings are 1listed, with emphasis placed on
increasing the efficiency of presently used equipment. Detailed steps
to enable a food service manager to chart his fuel usage and monthly
energy consumption, and to analyze the results of his conservation
efforts are given.

DESCRIPTORS: *Energy conservation, *Food services management, *Manuals
+ Food services, FPood preparation, FPood storage, YIlluminating, Space
heating, Air conditioning, Ventilation, Food sanitation, Dishwashers,
Water heaters, Stoves, Ovens, Refrigerators, Preezers, Maintenance,
Planning, Industries

; IDENTIPIERS: NTISEXFER

PB-249 462/3ST NTIS Prices: PC35.00/MF$2.25

ID RO.- BI78095929%5 459295 '

HEAT ENERGY CONS®YRVATION: A LOOK AT THE POSSIBYLITIES.

FPleming, Myron T.

Thermal Exch Syst Inc :

DESCRIPTORS~ (*TEXTILE MILLS, +*Drying), WASTE HEAT UTILIZATION,
DRYERS,

CARD ALERT- 819, 802, 642

CODEN- TINDAZ SOURCE— Text Ind v 138 n 4 Apr 1974 p 61, 99, 101,
103

In industrial drying processes, the cost of drying one pound of
water from a fabric averaged 0. 2 $cent® ; in relation to material
and other oprocessing costs, this is small, and rarely received
attention. Because industry must novw take a new approach to energy
utilization, it is appropriate that we look at ways to conserve heat
in dryer installations. While there are few $left double quote$ off
the shelf $right double guote$ solutions, heat energy savings in this
area can average 15-22%, or hicher.
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ID NO.- EITS0957715 557715

COIL COATING LINF FPERATURES PLOATER OVENS AND HFPAT RECOVERY.

Schrantz, Joe .

DFSCRIPTORS- (*COATING TFCHNIGUES, *Raste Heat Utilization), (REFUSE
INCINERATORS, Waste Heat Utilization),

IDENTIPIERS~- COIL COATING

CARD ALERT- 539, 813, 616, 642

CODEN- IPITAJ SOURCE— Ind Finish v 51 n 3 Mar 1975 o 24-32

A new coil <coating 1line at Southern Coated Products saves energy
with lower ovén temperatures and by recovering the heat from the fume
incinerator. Recovered heat from a fume incinerator supplies heat:
(N for the entire pretreatment wet section; {2) to preheat oven
supply air; (3) to preheat oven fures prior to incinerator entry. The
heat recovery utilizes 80-85% of incinerator heat. The advantages of
high-velocity air flotation (floater) ovens are also described.

ID NO.- EI7S50101727 501727

IMPROVING THE EFFICIENCY OF FURNACES IN THE DRYING OP PULP-INSULATED
WIRE.

Durr, Relmut E.

DFESCRIPTORS— (*ELECTRIC CONDUCTORS, INSULATED WIRE, *Dryino},
PORNACRS, FLECTRIC, Waste Heat Utilization),

CARD ALERT- 704, 642

CODEN - WELEAX SOURCE— West ERlectr Fng v 18 n 2 Apr 19784 p 26-29

The amount of moisture remaining in newly produced pulp insulation
of «cable conrductor wire 1is critical to the insulation®s physical
properties. The drying of the wet pulp as it passes through an
open-ended electric furnace must be closely controlled. This control
can be made difficelt by the presence of too much moisture in the
furnace®s naturally vented interior atmosphere, necessitating higher
heat to lower the atmosphere?®s relative humidity. Porced removal of
furnace atmosphere, by itself, would necessitate consumption of
considerably more heating power. Also, variations in the humidity of
incoming ambient air affect insulation-drying. A modification of
furnaces has resulted 3in removina the moisture-laden atmosphere,
transferring part of its heat energy to incoming new air, and raising
the temperature of the nev air still further before introducino it
into the furnace, wvhose heating elements are operated at reduced
pover. Variations in shop air humidity do not affect the systenm's
operation, which can be <closely controlled. The modification has
produced a general increase in wire-insulation guality for the
furnaces to which it has been applied. . '
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339 - FORGES AND MISCELLANEOUS PRODUCTS




ID NO.- EYI7?7S511766U8 S76648

WILL FNFPRGY SHORTAGE SPAEK DIRECT ROLLING?

Mcdanus, George J. o )

DESCRIPTORS~- (*ROLLING MILL PRACTICE, *Waste Heat Utilizaation), (
STEELMAKING, Waste Heat Utilization), STEL FOUNDRY PRACTICE,

CARD ALFRT- 535, 545, 534 .

CODEN— IRAGAN SOURCE— Iron Age v 216 n 11 Sep 15 1975 p MP9-MPI2

The article discusses the possibilities and advantages of direct
rolling $BM DASH$ a continuous system that would start with golten
steel ard go directly through casting and rolling. rSuqh_a coupling of
the casting of 1iquid steel with the rolling of finished Products
could lead to substantial savings in energy and labor, and.lt could
also be a key to improving the overall efficiency of steelmaking.

ID NO.~- EI760317097 617097

ENFRGY SAVING AS APPLIED TO LARGF MULTIZONE PUSEER AND UNDERFIRED
WALKING-REAM PURNACES.

Hopkins, WN.; Gandhi, K. C.

Stein Atkinson Stordy Ltd, Dorking, Pngl : ‘

DESCRIPTORS- (*PURNACES, HEATING, *Waste Heat Utilization), FUEL
ECONOMY, .

CARD ALEBRT- 532, 642, 521

CODEN- INMXSB7 SOURCE~ Ironmaking Steelmaking v 2n 4 1975 p
295-298

An attempt is wmade to highlight the areas in large reheating
furnaces vhere energy can be saved. These are: (i) heat-to-stock,
(ii) vater—coolinag losses, ard (iii) vaste—gas losses. Fach of these
areas 1is discussed in some detail together with ways in which savinos
are currently being made and also possibilities for conserving eneraqgy.
These fall into three .basic categories: (i) better control of the

. equipment in relation to furnace temperature, fuel flows, and furnace

pressure to achieve optimum results from varying outputs and loadinag
patterns; (ii) the provision of good and easy to install insulation
of beams and skids combined with steam-raising systems such as
evaporative cooling; and (iii) waste-heat recovery by nmeans of
recuperation of the air for combustion and waste-heat boilers to
provide steam to the works system. 15 refs.
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ID NO.- EI1760319688 619688

ENERGY USE IN MILL AREAS.

Smithson, D. J.; Sheridan, A. T. '

Br Steel Corp, Swinden Lab, Rotherham, Engl :

DESCRIPTORS~ (*BOLLING »ILL PRACTICE, *Soaking Pits), PUFL ECONOMY,
(PORNACES, Eeating),

CARD ALERT- 535, 521, 532, 682 o

CODEN— IMKSB?7 SOURCE~ Ironmaking Steelmaking v 2n b8 1975 o
286-294

Soaking pits and reheatino furnaces are the predominant consumers of
energy in the mill area. Attention is focused on the improved thermal
efficiency of soaking pits obtained by correct charging temperatures
and aood schedulina, and current developments are revieved. Improved
output rates from reheating furnaces have been achieved at the expense
of thermal efficiency, and development work on reducing heat losses
and the better control of larcge furnaces leadirg to improved thermal
efficiency are discussed. Blectrical heating methods have been
applied to reheating for rolling and examples are given to hiachliaght
the advantages gained. 284 refs.
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ID NO.~ EY760212572 612572

COMPUTER CONTROLLED REBEATING FURNACES OPTIMIZ
PERFORMANCE. IZE HOT STRIP MTLL

Hollander, P.; Huisman, R. L. :

K Ned Toogovens en Staalfabr, Idmuiden, Neth

DQSCRIPTORS- {*ROLLING MILLS, =*Fuel Bconomy), (FURNACES, BPATING
Computer Applications), IRON AND STEFL PLANTS, o

CARD ALERT- 535, 521, 532, 642, 723, 545

SOURCE- Effic Use of Puels in the Metall Ind, Symp, Pap, I11 Inst
Technol Res 1Inst, Chicago, Dec 9-13 1974 p 335-381. Publ‘by Inst of

Gas Technol, Chicago, I11, 1975

T@e. hot strip mill computer control system at Rolland*®s Hooagovens
optlyl?es furnace capacity as well as fuel consuaption, while
providino optimum rolling performance. Computer control of the reheat
furnace contributes more to total hot strip mill efficiency than can

2er ;chieved through the installation of additional heating capacity.
efs. ‘
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ID NO.- ETI760317094 617098 :
" PURTHER THOUGHTS ON ENBRGY SAVING INW RPREATING FPUORNACES.

Harrison, G.

Salem Eng Co, Milford, Derby Engl

DFESCRIPTORS- *PURNACES, HEATING, FUEL ECONOMY,

CARD ALERT- 532, 642, 521

CODEN-~ IMKSB? SOORCE— Ironmaking Steelmaking v 2nl4 1975 p
299-301 )

To obtain substantial fuel savings in the wvalkinag-beam furnace $FM
DASH$ which is the reheating furnace of the present and near future
hecanse of features which are not possible in pusher furnace $EM DASHS
something will have to be done to substitute much of the waterTcoqled
elements by either metal or ceramics. If rolling can be carried gut
at 1150 Sdeqree$ C Dbecause of absolute eniformity 1in the.reheatlnq
process, it may be better to think in ternms .of using metal
construction in certain parts of the furnace. Walking-bean furna?es
are used in the tube-making industry and workira successfully heatina
the stock to 1125 $degree$ C on metallic beans.

ID NO.- EXI76020971h 609714

DESIGN AND OPERATION OF REHEAT PURNACES $EM DASHS ENERGY ORIENTED.

Hovis, James E.

Bloom Eng Co, Pittsburgh, Pa

DESCRIPTORS~ (*PURNACES, HEATING, *Puel Econony), {ROLLIYG MTILL
PRACTICTF, Hot Rolling), (STEEL INGOTS, Feating),

CARD ALERT- 532, 642, 521, 545, 534

SOURCE—~ Bffic Use of Puels in the Metall Ind, Symp, Pap, Ill Inst
Technol Res Inst, Chicago, Dec 9-13 1974 p 479-498. Publ by Inst of
Gas Technol, Chicago, I11, 1975 ‘

Reheat furnaces consume a large portion of the industrial load
distribution to heavy steel and of the self-generated by-product
sources of energy. The reheats on a modern vintage hot strip mill may
use in the range of 8 to 10 billion cubic foot/year of natural gas or
equivalent, dependent upon production levels. This paper considers
first wkat can be done to reduce energy consumption in the present day

reheat furnaces, and then offers an energy oriented approach to future
designs.

FileB8, COPR. by Engineering Index User 248 Page . 29 (Itenm 70 of 411

ID NO.- EI750959030 5590 20

EPPECTIVE HEATING PRACTICF FOR PORGING $EM DASRHS 2.

Hovis, James e.

Bloom Eng Co, Pittsburgh, Pa

DESCRIPTORS—~ *PURBACFS, EEATING, PORGING,

CARD ALERT- 535, 532, 642

CODEN— INHATAZ SOURCE— Ind Heat v 842 n 4 May 1975 p 17-22

In this concluding part, batch and continuous type slot furnaces
along with the type and arrangement of their burners are described in
relation to effective heating of steel to forging temperatures.
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ID NO.- EI750959031 559031

EPFECTIVE HEATING PRACTICE FOR FORGING $EM DASHS 1.

Rovis, James R. ’ '

Bloom Eng Co, Pittsburgh, Pa

DESCRIFTORS—~ *PURNACES, HEATING, PORGING,

CARD ALERT- 535, 532, 642

CODEN- INHTAZ SOURCE— Ind Heat v 42 n 3 Mar 1975 p 14-16, 18

Principles of radiation heating for upset forging are presented and
then batch—type and continuous-slot-type furnace desién, including
types of burners and their arrangements, are described in relation to
efficient heating and product queality.

ID NO.- ®I?750959033 559033

EXPERIENCES WITH SKID INSULATION IN REHEAT PURWACES.

NWabors, T. L.

Repub Steel Corp, Cleveland, Ohio

DESCRIPTORS~ (*FPURNACES, HEATING, *Puel Econony), {ROLLING MILL
PRACTICE, Hot Rolling),

CARD ALERT- 535, 532, 642 :

CODEN- INYTAZ SOURCE— Ind Heat v 42 n 3 mar 1975 p 68-81

Because most of the natural gas and fuel o0il purchased by Republic
Steel 1is used to reheat steel and generate steam, first priority vas
given to conservation efforts through increased efficiencies in reheat
furnaces and boilers. The improved program of skid pipe insulation in
pusher—~type, over- and under-fired slab and billet reheat furnaces has
initiated Republic®s goal of maintaining a 75% to 80% insulation
coverage program. Puel conservation accomplishments are noted in this
article which is from a paper presented at a conference on fuel
efficiency in industry, held at The Pennsylvania State University,
University Park, Pa. , in April, 1974.

ID NO.- FIT740479790 519790

METHODS OP HEATING IN ROLLING MILLS AND PORGES.

Ullrich, Walter

DESCRIYPTORS - *FURNACES, METALLURGICAL, -

CARD ALERT- 532, 545, 642

CODEN~ WWINAZ SOURCE— Wire World Int v 15 Double n 2 Mar-Apr 1973

45-49
P A general discussion of the characteristics of furnaces for rapid
heatinag of semiproducts of steel to forging or rolling temperatures is
followed by a comparison of the relative advantages and disadvantages
of fuel-heated vs induction furnaces.
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ID NO.- EIX760103053 603053
PERNWARRMEVERSORGUNG AUS KRAFPT—WRERME-KUPPLUNG UOND RBWAERMF EINES
HUETTENWERKES. $left bracket$ BRemote Heating from Eneroyv-Heat

Combination and Waste Heat of a Poundry $richt bracket$ .

Buehl, Ernst; Ussar, Max B.

Krupp, Bochum, Ger A

DESCRIPTORS- (*INDUSTRIAL HEATING, *Waste Heat Utilization),
POUNDRIES, Waste Heat Otilization), FUEL ECONOMY,

CARD ALBRT- 642, 538, 527

CODEN— BEMMANM SOORCE-~ Eerg Hrettenmaenn Monatsh v 7120 n 9 Sep
1975 p 436-443

Bnergy conservation anédé environmental protection throuagh use of
relatively inexpensive sources is discussed. Supply and demand
coordination is analyzed, and economic workability is emphasized.
Diagrams, curves, and tables show data. 8 refs. In German with
English contents.

ID NO.- ETI7800848728 448728

EPFECTIVE USE OF ENFRGY IN THE PFOUNDRY.

Davies, I. :

DESCRYPTORS— *PURNACES, RLECTRIC, POUNDRY PRACTICE, (PURNACES, Heat
Treatment}),

CARD ALERT- 532, 642, 538, 537 .

CODEN- FUTJAD SOURCE— Foundry Trade J v 136 n 2995 May 2 1974 p
483-886

Care should be taken to minimize heat loss from the surface of
molten metal held in the furnace and means taken to cut down emission
of heat trom the shell. Improved materials handling equipment and
adding cranes can speed up charging time and reduce pouring time.
Recommendations for energy saving are included for heat-treating

furnaces.
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vile8, COPR. by Engineering Index User 248 Page 36 (Itenm 87 of 1N

ID NO.- BI7SO101407 sS0MM07
RECUPERATOR REDUCES CUPOLA COSTS.
Anon

DESCRIPTORS— *CUPOLA PRACTICE, WASTE HEAT UTILIZATION,

CARD ALERT— 534, 616 '

CODEN~ FHNMTBS SOURCE— Poundry Manage Technol v 102 n 10 Oct 1974

88, 91
¥ A 'heat recuperator system saved 20% on energy costs, increased
cupola melt rate 20%, recovered 50% of waste heat from the cupola, and
saved an estimated $8500 as compared to cost of a fuel-generated hot
blast. Hot gases are first cooled from 1600 $decree$ F to 1200
$deqree$ F by a water spray, pass through a cyclone vhere 65% of dust
particles are removed and then through the recuperator where S0% of
usable heat is extracted from the aas.

Pile8, COPR. by Encineering Index .User 284 Page 43 (Item 104 of 197)

ID NO.- BIZ40741152 441152

ABUARRMENUTZUNG REI INDURTIVEN SCHMELZANLAGEN. $left Dbrackets
Waste Heat Utilization in Induction Melting 3right bracketd .

Schwindt, Heinz Jtergen

DESCRIPTORS- (*PURNACES, MELTING, *Waste Heat UOtilization),
INDUSTRIAL ERATING, ELECTRIC HFATING, INDUCTIONW, FOUNDRIES,

CARD AL¥YRT~ 532, 534, 642

CODEN- PFLWIBK SOURCE— Elektrowaerme Int v 32 n R2 Apr 1974 p
B78-B82

The author deals with the fundamentals of waste heat utilization in
induction melting plant employed in foundries and presents a number of
solutions. The examples cited show that apart from power savings,
waste heat utilization offers further advantages such as savings in
the requirements of make-up vater and reductions in the discharge of
vaste vater. In German with English abstract.
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ID NO.- FI7?5%171770 571770

WASTE HEAT UTILIZATION FOR SPRAY DRYERS.

Lee, David A.

Nichols BEng & Res Corp, Belle Mead, NJ

DESCRIPTORS~ (*CERAMIC PLANTS, *Waste Heat Utilization), DRYERS, (
PURNARCES, INDUSTRIAL, Waste Heat Utilization),

CARD ALFKT- 642, 812

CODEN- ARCSBA7 SOURCE— Am Ceram Soc Bull v S4 n 9 Sep 1975 p
790-~-791

Possible methods of waste heat utilization from ceramic kilns for
spray drvers are discussed. Spray dryers have to be modified to. use
available waste heat. The predominant method has heen the direct use
of off-vases from some wvaste heat source. Examples of how this can be
done are presented. & refs, :

ID RO.- EY760317847 617847

RFCUPFRO DEL CALORE DI SCARICO DAT FORNT AR TUNNEL PFR CERAMTICA.
$left bracket$ Waste Heat Recovery from Ceramic Tunnel Kilns $right
bracket$ .

Perrari, Pietro; Gaia, Mario

Politec di Milano, Italy

DESCRIFTORS~ (*KILNS, *Waste Heat Utilization),

CRRD ARL¥RT- 642, 643 .

CODEN— TERMAK " SOURCE- Termotecnica {(Milan) v 29 n 2 Peb 1975 p
90-93 :

Up to 10-12% of waste heat from ceramic tunnel kilns can be
recovered as electric power by means of an organic vapor cycle. Heat
rejected from condemser is in turn utilized in low temperature air
driers. Heat recovery confined to the discharge end of ware is also
considered. In Italian.

ID NO.- BI730522319 322319 '
WIRTSCHAFPTLICHE BETRACHTUNCEN ZOUR ‘kUSNUTZUNG DER KUEPLWAFRME BFEIY
KERAMISCYEN BRENNOEPEN. fleft bracket3$ Economic Investigations of

the ©Utilization of Cooling Heat Available in Operation of Ceramic
Kilns $right bracket$ .

Gatzke, E.

DESCRYIPTORS~— (*CERANMIC PLANTS, sKilns), (KILNS, VWaste Heat
Utilization),

CARD ALERT- 616, 642, 8712

CODEN- KERZAS SOURCE— Keram Z v 25 n 2 Peb 1973 p 76-78

Heat balance of an intermittently operating Xiln is compared with
that of a continuous tunnel kiln, with and without the drawing off the
heat from the cooling zone. VNowadays some of this heat is recvcled
into the firing zone and the remainder is used for drying. AR suitable
heat recirculation system can achieve fuel savings of up to 30%.
Paper presents graphically heat recirculation systems for various kiln
configurations. 1In German.




ID NO.- BYI750638777 538777

PACTORS AND PIELD EXPERIENCES IN IMPROVING FPOFL FPPICIENCY IN TUNNEL
" .KILNS.

Pfister, Georg

Keller Corp, Hatfield, Pa

DESCRIPTORS~ *KILKNS,

CARD ALERT- 642

CODEN- ACSBA7 SOURCE— Am Ceram Soc Bull v 54 n 3 Mar 1975 p 311

The fuel consumption of a brick plant is measured in Btu/l1b of fired
_ware or in ft**3 gas/1000 brick. The correct measurement would be Btu
‘éonsumption/lb of ware vwhich is actually sold. If a plant consumes
1300 Btu/lb of fired vare and 5% or more of its brick nmust be
discarded, the actwal consumption of fuel for salable brick is 1368
.. Btu/1b. Thus, improving the guantity of salable brick improves the
* 'Btu consumption. Today, the situation is somewhat unusual in that
. total fuel availability may require a sacrifice in quality when daily
fuel consumption must be kept to a required minimum. Pield experience
at numerous brick plants has indicated areas wvhere improvements can
usually be made.

Pile8, COPR. by Engineering Index User 244 Page 71 (Item 177 of U411)

ID NO.- ET781277605 477605
METHOD OF DETERMINING ECONOMICAL INSULATIONS FOR KILNS.
Anon

DESCRIPTORS~ *HEAT INSULATING MATERIALS, KILNS, PUEL ECONONMY,

CARD ALERT- 413, 642, 521

CODEN— INHTAZ SOURCE— Ind Heat v 4% n 8 Aug 1974 p 53-58

Procedures for determining installation and the cost of insulating
materials, and the value of the energy saved, are evaluated. Charts
are utilized to show the economic amount of insulation for a stean
pipe: a typical case history which cites insulation thickness, cost

and heat saved and the resistance and cost effectiveness of insulating
refractcries. '
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1D NO.— EIT41279548 879548

COORDINATED APPROACH TO INDUSTRIAL ERERGY SYSTEMS DESIGN.

Elmenius, Lars; McConnell, John E.

Stal-Laval Turbin, Finspong, Sved

DESCRIPTORS- (*PAPER AND PULP MILLS, *Accounting), POWER GENERATION,
INDUSTRIAL HEATING, MATHEMATICAL TFECHNIQUPS, INDUSTRIAL ECONOMICS,

IDENTIPIERS~ INDUSTRIAL ENERGY SYSTEMS

CARD ALERT- 615, 642, 811, 9711, 921

SOURCE- TAPPI Bng Conf, Pap, Seattle, Wash, Oct 21-24 1978 Pap 12-2,
p 201-210. Publ by TAPPI, Atlanta, Ga, 1978 v

The paper describes easily applied means developed by the authors of
more effectively evalvnating dual energy systems (electrical and
thermal). By introducing factors which measure the kW-hours generated
for each million BTU required for thermal energy demand, the authors
are ahle to show the effects of such considerations as: changing inlet
conditions, selecting pressures for process eqguipment, selectina
feedwater heaters, changing ¢turbine generator desian and flow
characteristics, examining the alternatives of motor drives or
mechanical drives for various equipment, and examining combined gas
and steam turbine cycles. The paver shows the convenience of
calculating using the new factors as calculation tools and
demonstrates how the factors called $left double guote$ Byproduct
Power Fate $right double guote$ and $left double guote$ Powver Rate
$right double quote$ can help industrial power system designers and
process endineers to better coordinate their selection of powver and
process apparatus. 5 refs.

ID NO.- BET730418612 318612

IMPORTANCE OP, AND PROSPECTS FOR, COMBINING POWER GENERATION WITH
INDUSTRY ON THE BASIS OF INDUSTRIAL USE OF HEAT.

Semenenko, N. A.; Sidel*kovskii, L. N.

Moscow Pover Inst, USSR

DESCRIPTORS~ *INDUSTRIAL HEATING, (ELECTRIC POWER PLANTS, Efficiency

BEAT TREATMENT, (IROW AND STEEL FLANTS, Refractory Materials},

CARD )LERT- 532, 537, 545, 642 .

CODEN- THENAD SOURCE~ Thermal Eng v 18 n 12 Dec 1971 p 79-83

The authors discuss possible ways of increasing the effectiveness of
the use of energy resources by improving the combination of power
generation with the industrial use of heat. presently 30% of fuel
fired in boilers and ovens and 2-25% of electrical power produced in
the USSR are used for industrial heat treatment, with very low
efficiency. Ways to improve the recovery of heat in smelting
furnaces, and especially on the basis of heat treatment of fire
granular changes in cyclones are discussed. The development of a
power generating and processing unit, an important element of which is
a self-restoring furnace 1lining of the converter, is proposed. The
future combined use of heat for power generation and treatment of
materials on a large scale is envisaged.
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File8, COPR. by Engineering Index User 244 Padge 1  (Item 35 of M99V

ID NO.— BI7?760102616 602616

EVALUATION OF BALANCED PRESSURE AIR/FUFL RATIO CONTROL PFOR A
RPCUPERATIVE BURNFR SYSTEN. -

Shefsiek, Paul

Rolcroft & Co, livonia, Mich '

DRSCRIPTORS~ (*PUEL BURNERS, *Control), WASTE HEAT UTILIZATION, AIR
PREHEATERS,

CARD ALERT- 521, 616, 643

CODEN~ INHTAZ SOURCE—~ Ind Heat v 842 n 10 Oct 1975 p 22-24, 26, 28

Analytical and quantitative evaluation is made of a
recuperator-burner system controlled by a balanced pressure system. It
is argued that the first requirement for such a system is to adjust to
minimum excess air at the highest furnace temperature and at the
highest fuel flow rate which will ever be required. It is concluded
that, if properly used, a balanced pressure system can serve as a
safe, inexpensive system for controlling air/fuel ratio in a
recuperator-burner system with little deviation in fuel savings from
the ideal mass balance control systenms. '

ID NO.- EI760210445 610445 :
STATE OF THE ART $EM DASHS REGENERATIVE AND RECUPERATIVE HEAT
RECOVERY.

McChesney, Herbert R.

Br Steel Corp, London, Engl

DESCRIPTORS-~ (*IRON AND STEXL FLANTS, *Fuel Prconomy). (PURNACES,
METALLURGICRL, Waste Heat Dtilization),

CARD ALERT- 545, 521, 616 .

SOURCE- Effic Use of Puels in the Metall Ind, Symp, Pap, Y11 Inst
Technol Res 1Inst, Chicago, Dec 9-13 1974 p 71-109. Publ by Inst of
Gas Technol, Chicago, Ill, 1975

The role that energy plays in a modern integrated steelworks is
reviewed and improved processes for reducing the overall specific
energy consuaption in the production of steel are briefly discussed.
In particular, it is shown that more efficient waste heat recovery
using improved regenerators and recuperators can play a significant
part in this effort. Modern methods of heat recovery are discussed in
relation to the limitations of their emergy recovery capabilities and
their general operational characteristics. Research and development
by the British Steel Corporation's Corporate Bngineering Laboratory on
improved waste heat recovery plant is described and both the details
and potential benefits of a new ceramic recuperator operating with
vaste gas temperatures up to 1300 $degree$ C are given. 12 refs.
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ID NO.- EI750535057 535057 _
ATERLUPTFORING. tleft bracket$ Fxhaust Air Recuperation $right
bracket$ .

Olander, Lars

Arbetsmedicinska Avd, Sved

DESCRIPTORS—~ *WASTE HEAT UTILIZATION,

CARD ALPRRT- 643 , ;

CODEN-~ VVSTAH SOUDRCE— VVS Tidskr Vaerme Vent Sanit Kyltetek v 45
n 8 Aug 1974 p 53-56

The possibility of recuperation of industrial exhaust air as a
potential alternative to energy conservation is examined. The
prircipal inherent problem $EM DASH$ i. e. , efficient control of
gaseous and solid pollutants present in waste air $EM DASHS is
discussed in detail. 1 ref. In Swedish.

ID ¥O.- ET751173679 573679

RECUPERATORS HELP INDUSTRY CONSERVE ENEBRGY.

Heyn, Pred M.

Kleinewefers Corp, Krefeld, Ger

DESCRIPTORS-~ (*PUORNACES, INDUSTRIAL, *Recuperators), FUEL BCONOHY,
CARD ALERT- 642, 616, 521

CODEN-. PCMEBG SOURCE— Precis Met v 33 n 9 Sep 1975 p 50-53
Industrial furnaces discharge a large portion of the total fuel

input into the atmosphere. Recuperators are nov being successfully
used to reduce fuel usage by recovering part of this waste heat. The
principle of the recuperator fuel saving capabilities is explained,
and the evaluation, operating parameters and type of eguipment that
are necessary for recuperation in new and existing furnaces are
discussed.

ID NO.- BI750852138 552138

PRISPEVEK K OTAZCE KOERSTRUKCE KONVEKRCNICH TRUBKOVYCH RERKUPERATORU.

$left bracket$ Desiqn of Convection Tube Recuperators $right bracket$

Bulina, Vladimir

Zelezarny a Strojirny, Ostrava-Vitkovice, Czech

DESCRIPTORS— *FURNACES, HEATING,

CARD ALERT- 532, €82

CODEN- BUOTLA7 SOURCE— Hutn Listy v 30 n 2 1975 p 108-113
Reference is made to the author®s 1972 paper dealing with the design

and construction of convection tube recuperators in continuous
reheating furnaces. Results of new theoretical and 1laboratory
investigations are reported. Using these results, a prototype
recuperator has been built with the aim of raising the thermal
efficiency of the continuous heating furnace. In Czech.
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ID NO.- BI760209915 609915

WASTF BPAT UTILIZATION TEROUGH THE USE OF HEAT FIPPS.

Basiulis, A.; Plost, M.

Rughes Aircr Co, Torrance, Calif

DESCRIPTORS - (*HFAT PIPES, *Waste Heat Utilization), HEAT TRANSPFR,

CARD ALERT- 641

CODEN- ASMSAY SOURCF—~ ASME Pap n 75-BA/HT-48 for Meet Nov 30-Dec
&4 1975, S p

Eeat pipes can be effectively used to recover heat in a varietvy of
applications. Some of the potential applications are: temperature
control in a methanation reaction, plume control in sulfur scrubbers,
and conservation of fuel in gas turbines. In each case, waste energy
is recovered and used to control a process, to provide free heat, or
simply improve the efficiency of a system. Heat pipes provide the
waste heat recovery system designer with viable alternatives to
existing heat transfer techniques and heat exchancgers. 7 refs.

ID NQ.- EI760209916 609916

HPAT PYPF THERMAL RECOVERY UNITS.

Ruch, Michael 1A.

Q0-dot Corp, Dallas, Tex

DESCRIPTOKS- (*HEAT FPIPFS, *Waste Heat Utilization),

CARD RLERT- 641, 643 . »

SOURCE~ 1Intersoc Energy Convers Bng Conf, 10th, Rec, Univ of Del,
Newark, RAug 18-22 1975 Pap 759220 p 1507-1510. Publ by IEEE (Cat n
75CHO 983-7 TAB) , Wew York, NY, 1975

The heat pipe 1is an evaporation/condensation device which can
transfer large guantities of -heat with very small temverature
differences. Three general classes of applications can be identified:
(1) using energy recovered from process exhaust to regenerate the
processs; (2} using energy from process exhaust to heat comfort
make-up 'air during the winter months; and (3) using comfort exhaust
to preheat confort make-up air during the winter months and/or precool
comfort make-up air during the summer months. Installations of each
class are described.

Pile8, COPR. by Engineering Index User 244 Page 7 (Item 16 of 1971)

ID NO.- EY760209917 609917

HIGH TEMPERATURFE HFRAT PIPES FOR ENERGY CONSERVATION.

Basiulis, A.: Johnson, J. H.

Heghes Airer Co, Torrance, Calif

DESCRIPTORS- (*HEAT PIPES, *Waste Heat Dtilization},

CARD ALERT- 641, 643

SOURCE- Intersoc Energy Convers Eng Conf, 10th, Rec, Univ of Del,
Newark, BRug 18-22 1975 Pap 759221 p 1511-1515. Publ by IBEE (Cat n
75CRO 983-7 TAB), New York, NY, 1975 '

This paper examines five basic heat exchanger approaches to high
temperature heat recovery. The operating principles of each approach
are shown along with their relative advantages and disadvantages. The
conclusions drawn are that the heat pipe and plate-fin tfpe heat
exchangers offer superior performance for high temperature operation.
0f these two, the heat pipe exchanger has lower pressure drops and all

velded construction so that it is shown to have greater potential for
future applications. 5 refs.
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ID NO.— EI760100269 600269

AIR/PUEL RATIO CONTROL WITE FREHEATED AIR.

Thekdi, Arvind C.

Midland—Poss Corp, Toledo, Ohio

DESCRIPTORS- . *AIR PREREATERS, (FURNACES, Waste BHeat Utilization), {(
PUOEL BURNERS, Control), FUEL ECONOMY,

IDENTIFIFRS- HEAT RECUPFRATORS, HEAT REGENERATORS

CARD ALBRT- 616, 532, 534, 535, 537, 642

CODEN- INBTAZ SOORCE-~ Ind Heat v 42 n 10 Oct 1975 p 13-15, 17-20

Recovery of waste heat in flue gases by preheating combustion air is
"considered. The use of pre-heated air can save 10 to 35% fuel in most
furnaces. The article discusses the necessity of a properly desianed
air/fuel ratio cortrol system and several methods available for the
ratio control. It explains how a newly developed ratio regulator can
satisfy the need of current requirements of the preheated air
combustion systems. This is necessary because the use of convertional
air/fuel ratio control system with preheated air applications may
result in reduced efficiency anrd one may not realize all the fuel
savings offered by the use of preheated air. '

File8, COPR. by Pngineering Index User 244 Page 19 (Iten 47 of 191

ID NO.- EI751175530 575530

NEW PBEAVY RIG AIMS PFOR PAST MOVES IN NORTH SLOPE®S PRUDHOE BAY
PIERLD. '

West, Jim :

DESCRIPTORS— (*0OI1L WELL DRILLING, *Rigs), (OIL PIELDS, Alaska),
WASTE HEAT UTILIZATION, :

CARD ALEBRT- 511, 512, 616

CODEN- OIGJAV SOURCE— 0©€il Gas J v 73 n 37 Sep 15 1975, 5 p
between p 180 and 153

This article describes Nabors Alaska Drilling Inc's Rig 18-, a
$6-million unit rated to 26,000 ft, which travels in wvheel-mounted
complexes to allow pad-to-pad mves in 48 hr. The rig is designed to
speed moves between development locations and to conserve eneray by
using all wvaste heat generated by its prime movers. Desian, madjor
components, substructure, as well as pump and pover complexes of the
rig are discussed. '

ID NO.- EI751070603 570603

LIQUID COPPLED SYSTEM FOR HEAT RECOVERY PROM EXHAUST GASES.
Strindehaq, O.

DESCRIPTORS - (*VENTILATION, *Exhausts), HEAT EXCHANGERS, COMPUTER
PROGRAMMING, WASTE HEAT UTILIZATION,

IDENTIFIFRS- HERT RECOVERY, ENERGY SAVING

CARD ALERT- 616, 643, 723

CODEN- BSVEAX SOURCE—~ Build Serv Eng v 43 Jun 1975 p 52-56

The Dbasic equations for the technical optimization are given, and a
computer program is described which gives the optimum liguid flow, the
temperature efficiency and the pressure drops for three sizes of
supply and exhaust air heat exchangers. Also described 1is a
sub-program, which <can be used for calculation of the enerqy saving
per year for different system efficiencies. The procedure for

figuring out the vprofitability of the various alternatives is
discussed. 5 refs.
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ID RO.- BRI740781391 441391

ENERGIEERINSPARUNG DORCE WAPRMFPUMPEN. $left bracket?® Eneray
Savinas by Usinc Heat Pumps fright bracket$ .

Trenkowitz, G.

BBC-York, Mannheim, Ger

DESCRIPTORS =~ *HEAT PUMP SYSTENS, (REPRIGERATION, Waste Feat
otilization), (ATR CONDITIONING, Waste Heat Utilization),

CARD ALERT- 644, 643

CODEN-— KLKIAP SOURCE— Xlim Raelte Ing v 2 n 4 Apr 197& p 155-162

The basics of desianing and planning heat pumps are explained. Sonme
examples are given showing the remarkable reduction in eneray
consumption if the heat pump principle is applied in an optimum manner
and if the heat yield on the condenser side of the refrigeration side
is properly used. It is suggested that before the construction of any
refrigeration plant possible utilization of any heat produced should
be corsidered to save enerqgy. In German. '

FileB, COPR. bv Engineering Index User 244 Page 23 (Itenm 56 of 191)

ID NO.~- EI751064679 564679 )

PUT COMPRESSOR WASTFE HEAT TO WORK.

.Lohse, Don; Taft, Gordon

Joy Manuf Co

DESCRIPTORS- (*COMPRESSORS, *Waste Heat Utilization),

CARD ALFRT- 618, 643

CODEN-~ POWEAD SOURCE— Power v 119 n 8 Aug 1975 p 34-35

The heat going to a compressor in the form of brake horsepover of
the prime mover is largely recoverable. To get an idea of the amount,
multiply the horsepower by 42 to get Btu/min. This rule holds for all
types of compressors $EM DASPF$ recip, centrifugal, rotary sliding
vane, and rotary-screvw, vwhether air—- or water-cooled, single or
multistage. Water has been the nost common cooling medium for
compressors over the vyears. Water-cooled machines, are often
considered heavy-duty units, and air-cooled units are thought to be
light-duty. In the cases of air-cooled, oil-flooded, rotary-screw
compressors, or water-cooled recips modified for air coolina, howvever,
air-cooled packaged compressors are now feasible for heavy-duty
industrial use. Air-cooled compressors have fans that blowv ambient
air over radiator-type heat exchangers, and this warmed air is readily
available to heat any large space. Water-cooled compressors can also
serve for space heating. The recommended discharge temperature for
cooling water from a reciprocating compressor is 110-120P, and the
equation for vater flowv in gpm at 120FP is: compressor bhp $multiplied
by$ 42 Btu/min/bhp divided by water-temperature rise $multiplied by$
8. 33. Por a 100-hp compressor and 60F water leaving at 120F, the
flovw is 6. 4 gpn. The hot water can be piped to the use point,
circulated through a commercial vater~to-air fan-cooled heat
exchanger, and returned as cool water. Some saving on water and
sewage bills is possible with this arrangenment.
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ID NO.- EI7?750963409 563449

_OTILIZATION OF WASTF BEAT FROM QUENCHING OPERATIONS.

Anon

DESCRYPTORS— *WASTE HEAT UTILIZATION, (HEAT TREATMENT, Quenching),

CARD ALFRT- 537, 643, 616

CODEN— INHTAZ SOURCE—~ Ind Reat v 042 n 4 May 1975 p 348-35, 38

Commonvealth Industries in Detroit, one of the nation®s largest heat
treating operations, saves $6000 annually in heating bills by using
rejected Btu's from two o0il coolers to warm the warehouse and loading
docks. The two closed-cycle coolers themselves eliminate over $5000
in water costs. Heat generated from treating about one million 1b of
metal products per day in eight furnaces keeps most of this plant's
3200-sag-ft warm. Using the same 0il coolers that serve guench oil
tanks on two furnaces, loading dock and warehouse areas are heated.
The only additional cost is for the duct work. Pans convect heated
air from cooling section through duct work to both areas. Temperature
can be «controlled by varying fan speed or employing twice-through
heating.



Fileo, CUPR. by N.T.I.S. User 244 Page 27 (Item 28 of 39)

Evaluation <¢f the Pluidizea Béd Combustion Process. Volume IIX.
Avpengices '

destinchouse Reseurch labs., Pittsburgh, Pa. (376 670)
AUTEOR: Archer, D. H., Keairns, D. L., Hamm, J. R.

COo12213 FLD: 72, 13B, 134, €&8A, SYE, 09A, ©7B OSGRDR7302
15 rov 71 W 13px*

CON1TRACT: CPA-T70-Y

MCNITOSR: APRPTD-1107

Cee also vVolume 2, PE~-212 960.

AESTRACT: <fhe results of the evaluation of fluidized bed combustion
for stean/power oceneration are presented in the three—volume report.
The Tresearch concerns two fluidized bed fuel processing systems which
shotla meet both wparket reguirements and air pollution abatement
Tequlrements and are likely to be cheaper than alternative,
cuoaventicnal systems. Volume  III contains: the following detailed
backuyp reports: FElectric utility and Industrial boiler market survey;
Develcpment of frluidized bed 'combustion boilers; Industrial boiler
design report; Turndown technigques for atmosvpheric fluidized bed
ncilers; Dynamics of aumospheric fluidized bed boilers; Ontimization
ot neat irap system cost; Pressurized boiler design report;
hegenceration/sulfur reccvery system cost; Pressurized boiler combined
cycle plant report; Atmospheric-pressure boiler design report; Boiler
burner <{for lilow Btu agas; Gas turbine corrosion, erosion, and fouling:
' andéd Stackg gas cooler desidn.

DESLCRIFIGRS: (*:Xlectric power plants, Air pollution control equipmrent)
. (*Ecilers, Fluidizea bea processors), (*Fluidized bed processors,
*fesulrurization), (*air pollution control equipment, Pluidized bed
Lrocessers), {*Coal, FPluidized bed processors), (*Puel o1il,
Cesvlturization), (*A1r vpollution, *Cosbustiocn products), Electric
ttilities, #Aarket Tesearch, Desion, Heat recovery, Cost estimates,
peliomite (Rock), Industrial engineerina, Chemical engineering, Flue
cases, Iegeneration(knaginecering), Furnaces, Gasification, Engineering
arawings, Gas purners, Cooling systems

IDENTIFIPRS: *Air poullution contrcl, *Waste agas recovery, *Lime stone
injectaon, Suvifur ccntaining tfuels, Gas turbine combustors

PE-213 152/2 NTIS Prices: PC$512.00/2F2%20.95
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Fiieb, CCPX. bv N.T.I.S. User 244 Pace 26:211tem 27 of 39)

Trends and New Developaents in ngh Temperature Air Preheat Equipment

rISEA-The Cocrporate Labs. o©¢f the ©british -Steel Corp., London
(fnoland) . Flant Enagineering Dept. '

AUTEOR: dinkworth, D. A., Blundy, k. F.

CO4 12K FLD: 13A, b9A USGRDKR72300b o e ED
Oct 72 28p o -
REPT 20z =ISKA—PK/A/23/72
4CNITOR: 18 i
ABSTRACT: The report covers two heat recovery projects which are
currently under develoopment at the Corporate Laboratories. Previous
werld-wice ceveloprents  in  ceranic Trecuperators are surveyed and a
brier sSumrmary 1s given on the procress nade to date on the Corporate
Lavoratroriles cesicon for a soaking pit applicationais The thermal desian
er & compact ceramic redeunerator for a soakina pit is given and the
nctential advantages 1indicated. Both projects are intended to be a
besis tol a wide range cf heat recovery applications within the steel
andustrv. (Author)

DESCRIFTUKS: (*Revenerators, Ceramics), (*Soaking pits, Regenerators),
(*Heat recoverv, lIron and steel industryy, Heat exchangers, Desian,
Great Britain ’

FE-218 217/2 NT1S Prices: PC$3.00/MF$0.95
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Fileb, CCPR. Dy Y,.T.I.S. User 244 Page 21 (Iten 22 of 39)

Disposal of Waste Heat

Department c¢f the Interior, washinaton, D.C. (109 950)

Patent i
AUTHOF: Cywin, Allen j
Clul582 FLD: 138, 63D, 91A, 490H USGRDR7323

Filed 2& Jan 71, patented 25 Sep 73 idp

REEDT NO: PAT-APPL-11¢ 430, PATENT-3 760 868

MONITOR: DOCKET/FHQ—1&91

Goverrment-owned inyention available for licensing. Copy of patent
avaiiable Conmissioner of Patents, Washington, D.C. 20231 $0.50.

L:STRACT: The patent concerns an invention to utilize a domestic water
¢istribution system ana its associated around mass as a heat sink for
waste heet produced by iraustrial processes to keep it from reaching |

|

the ecnvaironment. Donmestic water 1s used as a cooling medium to absorb
waste neat produced by industrial processes. Heated domestic water is
then uassed to a municipal water distribution system to thereby
vt:lizé the distribution system and the surrounding ground mass as a
heat sink.

DYSCRIPTIOKS: (*Industrial water, *Heat recoverv), (*Coolinc water,
Jest reccvery), (*Patents, Heat recovery), water pollution, Abatement,
Featinag gculprent, Communities, Urban areas .

ICENDPIFIERS: PAT-CL-1651-1, *Thermal pcllution, Water pollution
abatenment, GPINT

PE-223 7y4/9 NTIS Prices: Not available NTIS

File8, COPR. by Engireering Index User 2484 Page 2 (ITten b of 197

ID RO.- PI7602174053 614053

MULTI-VANE EXPANDER AS PRINME MOVER IN LCW TEMPERATURE SOLAR OR WASTE
HEAT APPLICATIONS.

"Bckard, Spurgeon E.

GE, Bvendale, Ohio

DESCRIPTORS— *WASTE HEAT UTILIZATION, SOLAR ENERGY,

IDENTIFIFRS—- VAPOR EXPANDERS

CARD ALERT- 643

SOURCE-~ Intersoc Enerqgy Convers Eng Conf, 10th, Rec, Univ of Del,
Newvark, Aug 18-22 1975 Pap 759204 p 1399-7405. Publ by IEEE (Cat n
75CHO 983-7 TAB), Kew York, NY, 1975

The development of a small rotary multivane expander which has the
potential for a brake efficiency approaching 85% is discussed. Tests
results are presented for two ranges of expander inlet temperature: 1)
180 to 250 3$degqree$ P vwhich 1is consistent with the available
temperature from flat plate solar collectors and from some vaste heat
sources; and 2) U400 to 600 $degree$ P which is consistent with the
exhaust temperature of an internal combustion engine. 78 refs.
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0.~ EI?781280470 woud70 )
IDHgGH TENPERATURE CORROSION IN INCINFRATOR HEAT RECOVERY UNITS

Colby, G. R. )
ir Preheater Co Hellsv111e, NY .
Q;ECFIPTORS- (*RéPUSB INCINERATORS, *Corrosion),

T~ 642, 539 .
ggggc:£E§ACE, Iﬁt Corros Porum, Chicago, Ill, Mar 4-8 1974 Prepr Pap

», Bouston, Tex, 1974
S p:onpggls:ge§§§:£er tubes in incinerators is acce}erated by.the
coence f lead and zinc: alkalis are useful for reducing corrosion.
presence_:um metal temperature should be limited to about 650 F un esi
:22 3:?15 are desiqnéd in such a manner as to exclude the occurrance

of locally reducing conditions in the flue gas. B refs.

File8, COPR. by Engineerinag Index User 244 Page 29 (Tten 69 of 197)

ID NO.- FY750638287 538287

FORWARD BRANCEING SCHEME FOR THE SYNTHESIS OP ENERGY RFCOVERY
SYSTENS.

Rathore, Ram N. S.; Powers, Gary J.

Carnegie-Mellon Oniv, Pittsburgh, Pa

DESCRIPTORS~ (*HEAT EXCHANGERS, *Waste Peat Utilization), WASTE HEAT
UTILIZATIOW,

CARD ALERT- 616 - '

CODEN- IERPDAW SOURCE— Ind Eng Chem Process Des Dev v 14 n 2 Apr
1975 p 175-181 ‘

A forwvard branching scheme is developed for the synthesis of heat
exchanger networks. Nearly optimal networks «can be discovered in
relatively few enumerations using this scheme. & larger number of
enumerations, which is still much smaller than that required for
exhaustive search, is necessary to establish optimality. An upper
bound on energy recovery is established and is used to measure the
performance of each candidate network. An example is presented for a
four-stream problem in which two streams are to be heated and two to
be cooled. 13 refs.
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’ 4
rile8, COPR. by Engineering Index User 244  Page 27 (Itenm 65 of 1971) 1
|

ID NO.- EI750745154 S45154 , J
HOT GAS DUCTING, EXPANSION JOINTS AND DAMPERS: A CASE HISTORY.
wadsvorth, W. J. .

FPern Fng Co, Buzzards Bay, MHass . .
DESCRIPTORS: (*GAS TURBINES, *VWaste Heat Utilization), DRYING,

CARD ALERT- 612, 642, 802
CODEN- ASMSAU ’ SOUéCE— ASME Pap n 75-GT-75 for Meet Mar 2-6 1975,

7 .
P duct system is described vhere the exhaust gases from

A hot as h
three qasgturbines are directed through sult§b1e dgc;s and dag?eri-to
' £ any combination of gas turbines with any comblnation

o ying equip ! Specific problems with

of drying ecuipment in a process app}ication.. _
the oriaginal design and installation are discussed, as well as the

i ifi i ist of features to
desian modifications made to overcome them. A lis f t
lookg for to- help assure a well designed hot gas ducting system 1s

offered. .

ID NO.- EX730630289 330289

OPTIMIZATASIYA PARAMETROV TEPLOUTILIZATSIONNOI USTANOVKY GTUO
KOMPRESSORNYKH STANTSITI MACISTRAL *NYKH GAZOPROVODOV. fleft bracket$
Optimization of the Parameters of Heat vtilization Installationc of
Gas TTurbine Plants of Compressor Stations on Major Gas Pipelines
$right bracket$ .

Yurashchik, I. L.¢: Sazanov, B. V.

Moscow Power Engineering Inst, USSR

DESCRIPTORS— (*NATURAL GAS PIPFLINES, #*Compressor Stations), (
TURBOMACRINERY, Vaste Heat Utilization), THERMODYNAMICS, STEAM
TURBINES, (JEATING, District), :

CARD ALERT- 512, 522, 612, 617, 618, 641

CODEN- 1VDZBS SOURCE- Izv Vyssh Uchebn Zaved, Bnerg n 1 Jan 1973 p
96-103

Formulas are deducted for the 'determination of thermodynanic
parameters of such proposed heat utilization installations equipvped
vith district heating ard condensing steam turbines. Results are
presented of the optimization of such installations with the aid of a
cowsputer, depending on the temperature of the heatinc ocases,
condensation pressure, and the dguantity of steam bleeding. In
Russian. .




| . ' 265

B-xx1v.  INDUSTRIAL BUILDINGS




FPileb, CCPE. by N . T.I.S. Dser 244 Page 15 (Itenm 15 ot 39)

frcoeedinas of the Conference on Eneray Conservation in Commercial,
Ees 1dent1al ana Ipdustriai Fuildinas Held at the Fawcett Center for
romorrow, Onio State University, Columbus, Ohio, May 5-7, 1974

Nationali Science Poundation, Washinaton, D.C. Div. of Advanced Energy

Kesearch and Technology.*0Ohio State Univ., Columbus. Dept. of
sechanical Engincering.*American Society of Heating, Refrlgeraflnq and
air-Conraztioning fnaineers, Inc., Cleveland, - Ohio. Research -

Lab.*Associaticn of Physical Plant Administrators of niversities and
Coulleces, washington, D.C.

Cufstzrd 2Lp: 10a, 13a, 21D, 97G*, 8Y= USGREDR7512

T orav T4 3Lup*

RpPT 4G: NGF/RA/N=T4-123

MONITONx: 18

Prepared in cocoper<tion with Ohio State Univ., Columbus. Dept. of
“echanical Engineerine, hmerican Society of Heatina, Refrigerating and
Air-Cenditioning  Enaineers, Inc., Cleveland, Ohic. Research lab., and
the Asscciatacn f Physical Plant Administrators of Universities and
colieces, Washinaton, D.C.

ABSTRACT: Topics discussed are as follows: (1) Current Eneraqgy
Conservat‘on Test Projects, (2) Energy Conservation Methods and
Associateé Frobiems in Industry, (3) Problems of Energy Conservation
in fZxasting Beildinas, (4) Fnergy Conservation Methods in Buildings,
(5) Cosputer Programs and Systens Simulations, (6) Future Changes in
Coues anc Buildinas, and (7) Fossible Research Projects in Energy
Conszervation in the future.

DESCRIPTORS: *Enercy conservation, *Meetings, *Buildings, Residential
pulidainags, Commercial buildinas, Industrial buildings, School
nuildinas, Scnools, iHeat recovery, FPlectric utilities, Temperature
controi, autumatic control, Heat exchangers, Roilers, Computerized
simulation, Solar theating, Building codes, Desian standards, Fuel
consemption, Electric power demand, Fnergy consumption, Proceedings

IDEXNTIFT#RS: Retrofit devices, NTISNSFRA

PE-280 306/1ST N¥TIS Prices: PC$9.50/MF$2.25
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Lighting and Thermal Operations. Enerdy Management Action Program for
Coumerc1al—Pub11c-Indnstr1al Buildings

Federal FPnergy Administration, Washington, D.C. Office of Energy
Conservation and Environment.

C58631L1 FPLD: 13A, 10A, 976G, 89B USGRDR7525

Nov 74 59p

REPT NO: FEA/D-T74/136

MONITOR: 18

ABSTRACT: Desirable targets for lighting and thermal operations are
discussed, including guidelines for illumination levels, effieiency in
lighting, and operatlng cooling and heating systems. Energy savings in
selected buildings in areas of illumination, thermostat setting,
beilding occupancy, and fan operation are given.

DESCRIPTORS: *Energy conservation, *Commercial lighting, *Tndustrial
lighting, *Space heating, Illuminating,  Commercial buildings,
Industrial buildinas, Office buildings, Hospitals, Rir conditioning,
Data .

IDENTIFPIERS: NTISEXPEA

PB-245 087/6ST NTIS Prices: PC$4 .25/MF$2.25

ID NO.- EI71X183494 183494

Performance evaluation of a gas turbine dri i nd i 1143
cooling system g rive industrial building
SUNDEEN EE
International Barvester Co, Chicago,%% Ill _
CONDITION IS PoyerCAS (IURBINES,  Waste Reat Utilization), (AIF
- ! ’ er oupply (REFRIGERATYION, Industri i i
CARD ALERT- 612, 643, 644 ’ rial Applications),

SOURCE~ ASME Pap 71-GT—49 for meeting Mar 28-Apr 1 1971, 4 p

The test deals with an evaluatio i i
S n of a gas turblne drive
refriceration system after & yr of operation. Comparison is made of

actrval performance, operatin
g, and maintenance costs with origi
system design concept, goals, and objectives. nat




File8, COPR. by.quineering Index User 244 Page 69 (Item 171 of 191)

ID NO.- ET71X007221 107221

Air conditioning by waste heat recovery

DESCRIPTORS— (*AIR CONDITIONING, *Waste Heat Utilizationy},

CARD ALERT- 643
* CODEN- HVECA SOURCE— Heat Vent Eng, J Air Cond v 43 n 512 Mar 1970
p 4471-3 :

The heat recovery scheme designed by the York division of Berg-
Warner Ltd, collects the excess heat generated by the electronics in
the Information Services Center by means of a heat exchange systen
incorporating a Yerk split condenser «c¢hilling plant, to heat
adeministrative offices in the tvo- story block. The York
refrigeration equipment comprises three package liquid water cooling
systems designed to cool 160 gal/min from 55 to 45 P in summer and to
operate as a heat pump in winter. Ten free- standinag fan— coil
coolers provide 1local heat gains, while a central air conditiorning
plant handles overall fabric heat gains and losses and checks humidity
and dry bulb temperatures.

Pile8, COPR. by Engineering Index User 244 Page 117 (Item 307 of 411

ID NO.- EXI780207421 ao742%

HARATING OF INDUSTRIYIAL BUILDINGS.

Davis, Willard J.

Rust Eng Co, Birmincham, Ala

DESCRIPTORS— (*INDUSTRIAL PLANTS, *Space Heating), (BUILDINGS, Space
Heating), INDUSTRIAL HEATING,

- CARD ALERT- 802, 642, 643

CODER-~ ASHRAA SOURCE— ASHRAE J v 15 n 11 Nov 1973 p 40-84

A guide to underlying design principles for various industrial
heating systens and egquipment alterpnatives deals with exhaust
Tequirements: makeup airs; system and equipment selection; panel
heating; unit, ducted and infrared heaters; and heat recovery. 13
refs. :
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ID NO.- EX760212677 612677

SFA WATER DESALINATION BY LOW TEMPERATURE WASTE PENERGY.

Saari, Risto; Huhta-Koivisto, Psko; Soderman, Jarmo; Perander,
Robert

Word-Agua Oy, BRelsinki, Finl

DESCRIPTORS -~ (*SEAVATER, *Salt Removal), (DESALINATION, Waste Heat
otilization), ENVIRONMENTAL PROTECTION,

CARD ALERT- U477, 445, 802, 901

SOURCE-~ World Energy Conf, 9th, Trans, Pap and Discuss, Detroit,
Mich, Sep 23-27 1974 v 7 p 173-190. Publ by US Natl Comm of the World
Bnergy Conf, New York, NY, 1975

Using waste heat at low temperature in the range of 20-40 $degree$ C
wvhich constitutes e. g. 2/3 of the energy released in condensing
pover plants has been developed in FPinland and tested with a pilot
plant producing 120 m**3/83 and using cooling water from an oil
refinery as feed water. Diagrams, plates, and tables show data. 6

‘refs.
ID NO.~ EI7TS50427985 527985 o
TRINKWASSER AUS PLUSSWASSFER. $left bracket$ Drinking Water from

River Water $right brackets$ .

Hirschfeld, D.:; Kupka, K. H.

DESCRIPTORS- (*WATER TREATMENT, *Waste Heat Utilization),

CARD ALERT- U445

CODEN- THKWA3 SOURCE— Tech Mitt Rrupp Werksber v 32 n 3 Oct 1974
o 131-136
" A seavater desalination plant of the flash evaporation type vas used
for the production of drinking water from river water. The raw wvater
vas treated with a solution of sodium hypochlorite, a solution of
sodium  sulfite, and sulfuric acid. The distillate was
bacteriologically acceptable and, after addition of a water hardening
agent, suitable as drinking water. Waste heat from large industrial
plants may be used for the process. In German.

ID NO.- EI750213953 513953

PRIMENENIXI KONTAKTNYKH TFEPLOOBMENNIROV V SKHEMAKH GAZOTURBINNYKH
USTANOVOX DLYA VYRAROTKI PRESNOI VODY. $left bracket$ Use of Contact
Heat Exchangers in Gas Turbine Plant Arrangements for the Production
of Fresh Water $right bracket$ .

Bukharkin, 2. W.

All-Dnion Corresp Polytech Inst, USSR A

DESCRIPTORS- (*WATER TEREATMENT, *Salt Removal), (GAS TURBINE POWER
PLANTS, Waste Heat Utilization), EPAT EXCHANGERS,

CARD ALERT- 445, 802, 612, 616

CODEN- TPLOAS SOURCE—~ Teploenergetika n 10 Oct 1974 p 59-62

An analysis 1is given of the proposals published in literature on
raising the efficiency of gas turbine plants by making use of contact
heat exchangers yielding heat for water distillation. It is shown
that the preposed methods are inefficient. A scheme is worked out for
connecting the distilling contact heat exchanger immediately before

. the agas turbine. This arrancement ensures a substantial increase in

the thermal efficiency of the plant. In Russian.
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ID NO.- EBI72X080663 280663

Multistage flash desalination utilizing diesel generator waste heat

WILLYA®S JS; HODGSON AS

Naval Civil Engineering Llab, Port Huerneme, Calif :

DESCRIPTORS - (*SEAWARTER, *Salt Removal), (WATER TREATMENT, Salt
Removal), WASTE HEAT UTILIZATION,

IDENTIPIERS— MULTISTAGE PLASH DESALINATION

CARD ALERT- 445, 471

CODEN-~ TIEPDA SOURCE- Ind Eng Chem, Process Des Develop v 10 n &
Oct 1971 p 460-66 A

A multistage flash evaporator utilizing diesel generator waste heat
has been developed for seawater desalination. After preliminary
studies, a wunit was constructed to operate continuously from a
variable heat supply and produce hetween 2500 and 6000 apd of
freshvater. Interstage brine transfer is automatically requlated by
level controllers in each stage, eliminating the need for manual
control of the unit as the generator load and, hence, heat cutput
varies. All- aluminum construction has reduced corrosion in relation
to steel, anrd the unit has performed satisfactorily during tests.
Bxperimental and design data are included.

Pile6, COPR. by N.T.I.S. User 244 Page 3 (ITtenm 3 of 8)

Solar Energy for Process Steam Generation

Thermo Electron Corp., Walthanm, Mass .*National Science Poundation,
Washington, D.C. (348 650)

AUTHOR: Davis, Jerry P.

cu38431 PLD: 13A, 97C USGRDR7509

25 Rov 74 40p

REPT NO: TE-5392-384-75

MONITOR: 18

T: The orpose of this one-month study ves_t9 assess, in a
;gg{g;gnary way,pthz performance and economric possibilities of process
steam generation by the couoling of lowv temperature solar collectors
(120-240P) producing low pre-sure saturated or vet steam to a
fuel-driven diesel/compressor which compresses the steam to be des;red
final conditions (320F, 60 psig). The systen qoncept is analogQus to a
heat pump, which extracts low temperature ?mblentvheat, and ralses.ltg
temperature to a useful level via mechaglcal work. The fuel require
to pover the diesel compressor is approximately 31% of the fuel ?h1ch
would have been required to produce the process steam 1n a
direct-fired boiler. An economic evaluation of aqnual fuel savings, at
$1.50/10 to the 6th power Btu fuel cost, to incremental investment
required for $2/sq ft solar collectors or su/sq £t so}ar collectors
yielded 14% and 8% respectively.

DESCRIPTORS: *Steam electric pover generation, *Boilers, Waste he§t
boilers, Steam, Compressing, Solar energy, Systems analysis, Economic
analysis

IDENTIPTERS: Solar collectors, Solar thermal pover plants, NTISNSF

PB-238 109/3ST NTIS Prices: PC$3.75/BF$2.25
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File8, COPR. by Engineering Index User 244 Page 89 (Item 120 of 197)

ID NO.- PI730632343 332343
USE OF WASTE REAT IN A SOLAR STILL.
| Proctor, D.
| CSIRO, Rigchett, Victoria, Aust _
| DESCRIPTORS— (*WATER TREATMENT, *Distillationy, DISTILLATION, (SOLAR
| RADIATION, Collectorsy, (INTERNAL COMBUSTION ENGINES, Waste Heat
Otilization),
IDENTIPIERS- SOLAR DISTILLATION, SOLAR STILLS
CARD ALERT- 445, 657, 802
CODEN~ SREN2AY SOURCE— Solar Fnergy v 18 n 4 Mar 1973 p 833-449
System is described that makes it possible to use some of the waste
heat of internal combustion engines to produce distilled water in
solar stills. The solar still replaces the cooling tower, ponds, or
radiators normally used tc control the engine temperature. The diesel
cooling water in such a system remains separate from the saline water
in the solar still. The advantages of using such a system are
compared with a conventional solar still. The influence of hot water

production on the output of the waste heat solar still is discussed.
10 refs. ‘

File8, COPR. by Engineering Index User 244 Page 58 (Iter 133 of 191N

ID RO.- EI72X057790 257790
Waste heat use in greenhouses
VAN DFR HORST JNMA L
DESCRIPTORS - *GRFENHOUSES, (WATER POLLUTION, Waste Heat Effects), ¢
POWER PLANTS, Waste Heat Otilization),
CARD ALERT- 453, 821

SOURCE- J Water Follut Control Ped v 44 n 3 pt 1 Mar 1972 p 494-6

In Roumania, 325 acres of hothouses for vegetable production have
been heated with waste heat from a nearby pover plant. The hot houses
are heated with pressurized water in a closed circuit, with the heat

coming from a heat exchanger between the 1last turbine and the
condenser of the power plant.
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File8, COPR. by Pngineering Index User 2448 Page 38  (Iten 91T of 191)

ID NO.=- EI741170211 470211
FEASIBILITY OF USING AN EVAPORATIVE PAD GREENHOUSE ARGRICULTURAL

~COMPLEX FOR REJECT EEAT DISPERSAlL.

Trezek, G. J.: Olszewski, M.

Univ of Calif, Berkeley

DESCRIPTORS~ (*GREENFOUSFS, *Waste Feat Utilization),

CARD AXLPRT- 402, 616

SOORCE- 1Intersoc Energy Convers Eng Conf,'9th, Proc, San Prancisco,
Calif, Auag 26-30 1974 Pap 749085, p 588-594. Available from ASME, Nevw
York, 1974

Six geographic locations, having a broad range of climatic
conditions were examined diurnally for a typical summer and winter
day. The results indicate that with an evaporative pad greenhouse the
condenser cooling wvater will approach a temperature closer to the
prevailing wet buld temperature than it will with a cooling towver,
resulting in a 1lovwer turbine back pressure and higher power plant
output. Further, with this heat rejection system the house
temperature can be modulated to yield a daily temperature cycle,
required by plants, within the plant®s optimal temperature zone, thus
providing  optimal plant grovth conditions year round. The most
suitable 1locations for such a complex are shovn to be those with
relatively cold winters and warm, dry summers. 9 refs.
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U. S. Environmental Protection Agency

s
8

The Economic Impact of Pollution Control on themAnimal Feed, Breakfast’
Cereal, and Wheat Starch Segments of the Graln Mills Industry
PB245-082 :

The Economic Impact of Pollution Controls on the Textlle Industry
PB243-906

The Control of Atmospheric Emission from the Wood and Paper Industries.
Vol I PR190-351
Vol II PB190-352

Polluting Control for Web Offset and Metal Decoratlng Processes e
PB226-552 £

The Economic Impact of Pollution Control Costs ofi the Fertilizer Industry
PB241-315

The Economic Impact of Polluting Control on the: Insulatlon and Fiberglass
Industry .
PB240-649

The Economic Impact of Pollution Control on the Grain and Feed Industry
" PB241-234

Batelle Columbus Labs .
Evaluation of the National Boiler Inventory Report No. U.S.EPA
October 1975

U.S. EPA )
Economic Analysis of Efflugnt Guidelines on the Ferroalloy Industry

Air Pollution Control in the Petrochemical Industry
PB245-277

Inspection Manuals for New Source Performance Standrds in
Portland Cement Plant PB245-849
Fossil Fired Steam Generators PB246-087
Glass Plants PB245-065




Economic Analysis for Efficient Guidelines for
Rubber PB235-691
Electroplating PB236-595
Ferroalloys PB234-045
Glass PB234-845
Dioganic Chemicals PB234-457
Cement PB234-442
Selected Segments of the Seafood Processing Industry PB234-457

Standards for
Asphalt, Asphalt, Concrete Plants, and Petroleum Refineries Storage

Vessels PB229-660
‘ Pharmaceuticals PB233-116
; Daries PB234-613

Bronze and Lead PB231-601

276




PB-207 168/8BE PCS3.75/MF82.25
Charles River Associates, Inc., Cambridge,
Mass.

The Etfects of Poilution Control on the Non-
ferrous Metals Industries. Aluminum. Part Ili.
The E ic Impact of Pollution Ab ne
on the Industry

Dec71.37p

See also Part2, PB-207 165.

Descriptors: *Economic factors, *Aluminum in-
dustry,  *Pollution,  Aluminum  industry,
*Industrial waste treatment, Aluminum industry,
Air pollution, Water pollution, Abatement, Cost
estimatas, Internationai trade, Prices, Employ-
ment, Marketing.

Identifiers: "Air pollution econornics, “Water
poliution economics, Econemio impact.

A detailed analysis of the economic effects ot
impasing pollution controls on the alumingm
industry is given. Some of the eftects studied
Include price increases, foreign trade, employ-
ment, and marketing.

PB-207 165/ BE PC$5.25/MF32.25
Charles River Associates, Inc., Cambridge,
Mass.

The Eftects of Pollution. Control on the Non-
terrous Metals. Industries. Aluminum. Part I,
Structure of the Industry .

Dec 71, 106p. )

See also Part 1, PB-207 164, and Part 3, PB-207
166.

Descriptors: *Economic factors, “Aluminum in-
dustry, *Poliution, Aluminuom * industry,
*industrial waste treatmant, Aliminum industry,
Air pollution, Water - pollufion, Abatement,
Trends, - .Supply(Economics), .De-
mand(Economics), Prices,. Govarnment poli-
cies, Bauxité, Aluminum oxides, Cost esti-
mates. i

Identifisrs: “Afr- pollution. economics, *Watar
pollution’ économlcs, Economic impact.

The report concerning the econgmic. effects ot
poliution ¢ontrals on the aluminum presents a
broad profite of ‘the ahiminum Industry. The
topics includa the.lgtlowing: Trands in supply
and the technology -of. production; Consump-~
tion; Structure ot the industry: Prices; Govermn-
ment policies; THe alaminum industry in the
United States. (Author) :

PB-207 181/BE PC$3.75/MF$2.25

ﬁharle& River Assgciates, Inc., ~Cambridge,
ass. .

The. Eftacts of Pollution Control on the Non-

ferrous Metals Industries. Copper. Part 1. in-

troduction and Executive Summary

Dec 71, 33p° \ ’ : ' '

See also Part2, PB-207.162.

pest.:'r,iptors: ‘Economic fagtors, *Metal indus-
try, *Pallution, Metal industry, *industrial waste
treatment, Mete! induatry, Coppaer, Air poliution,
Water . poliution, Abatement, ° Trends,
Supply(Economics), Demand(Econcmics),
Prices, Government policies, Cost estimi
Identifiers: *Copper industry, °Air pollution
economics, “Water poliution economics,
Economic impact. .

The report on the economic etfects of pollution
controls on the copper industry summarizes a
study providing a broad profile of the copper in-
dustry and outlining the economic effacts of
poliution controls on the industry. (Author)

PB-207 167/BE PCS5.25/MF$2.25
Nationat Economic Research Associates, Inc.,
New York,

Possible Impact of Costs. of Selected Pollu-
tion Control Equipment on the Electric Utility
fndustry and Certain Power Intensive Con-
sumer Industries

5Jan 72, 105p°

See aiso PB-207 168.

Descriptors: "Economic factors, *Electric utili-
ties, ‘Pollutlon, Electric utilities. “Industiial
waste treatment, Elactric. utilities, Air poliution.
Water pollution. Abatement. Elaetric power

PB-207 164/BE PCS$3.75/MF352.25
Charles River Associates, Inc., Cambridge,
Mass.

The Etftects of Pollution Control on the Non-
ferrous Metals Industdes. Aluminwm. Part ).
Introduction and E tive S ary

11 Dec 71, 31p*

Sen also Part 2, PB-207 165.

Descriptors: *Economic factors, *Aluminum in-
dustry, *Pollution,  Aluminum industry,
‘Industrial waste treatment, Aluminum industry,
Alr _Roliution, Water pollution, Abatemaent,
Reviews, Demand(Ecanomics), Prices, Govern-
ment policies, Marketing, Cost estimates,
Trends.

Iqemiﬁm: *Alr pollutian economics, “Air poitu-
tion economicy, Economic impact.

The repant on the econamic effects of pollution
contrals on the aluminum industry summarizes
a study on the broad prafile of the aluminum in-
dustry and the economic eftects of polution
controls on. the induatry. (Authar)

£B-207 157/BE PC$3.75/MF52.25
Charles River. Associates, Inc., Cambridge,
Masgs. ) '

The Effects of Pollution Control on the Non-
terrous Metals Industries. Lead. Part l1). The
Economia:Iimpact ot Paliution' Abatement on
the Wadystry

Déc 71, 30p

See also Park 2, PB-207 156,

Descriptors: *Economic factors., *Metal indus-
try, "Pollution, Metal industry, ‘Industrial waste
treatment, Metal industry, Lead, Water poliu-
tion. Air poliution, Abatement, Cost. estimates,
Trends, Prices. Profits.-

loentifiers: ‘Lead Industry, “Air poliution
economics, ‘Water pollution economics,

Zconomic impact.

Presented is a detailed analysis of the
economic ettacts ot imposing pollution con-
trols on the lead industry. This includes cost
estimates, probabla trends without control
measures, and the et{ects of costs.
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PB-207 163/BE PC$3.75/MF82.25
Charles River Associates, Inc., Cambridgs,
Mass.

The Effects of Poflution Contral on3he Non-
ferrous Metals indusiriss. Copper. Part lil.
The Economic Impact of Poliution Abatement
on the Industry

Dec 71,39

See also Part 2, PB-207162.

Dascriptors: *Economic factors, *Metal indus-
try. "Pollution, Metat industry. “Industrial waste
treatmant, Metal, Copper,. Air pollution, Water
poliution, Abatement, Taxes, Cost estiinates,
Prices, Production capacity, Trends, Employ-
ment, Smeiting.

Identitiars: "Copper. Ingustry, *Air pollution
economics, “Water pollution economics,
Economic Impact.

Presented 1is a detailed analysis of the
economic eHects of imposing pollution con-
trols on the copper industry. This includes
areas such as cost increases, taxes, marketing,
prices, smeiting, and employmaent.

PB-207 16/ BE PCS5.25/MFS$2.25
Charles River Associates, Inc., Cambridge.
Mass.

The Effects of Pollution Control on the Non-
ferrous Metals Industries.. Copper. Part il
Structure of the industry

Dec 71, 118p

See also Part 1, PB-207 181, and Part 3, PB-207
163. ’

Descriptors: “Economic factors, *Metal indus-
try, “Pollution, Metal industry, *Industrial wasta
treatment, Matal industry. Copper, Air pollution,
Water poliution, Abatement, Cost estimates,
Demography, Trends, Prices, Smelting,
Supply(Economics), Demand(Economics),
Government policies, Employment,

Identiflors: *Copper Industry, °Air pollution
economics, ‘Water pollution economics,
Economic impact.

The report concerning the economic effects of
pollution controls on the copper industry
presents a broad profile of the copper industry.
The topics include the toliowing: Trends in
supply and the technolegy of production; Con-
sumption; Structure of the industry; Prices;
Government policies; The copper industry in
the United States. (Author)

PB-207 160/BE PC$3.75/MF$2.25
Charles River Associates, Inc., Cambridgae,
Mass. X

The Efects of Poitution Control o the Non-
ferrous’ Metais Industries. Zinc. Part Hl. The
Economic Impact ot Pollution Abatement on
the Industry

Dec 71, 30p

See also Part 2, PB-207 159.

Descriptors: "Economy tactors, "Metal industry,
‘Poliution, Metal industry. ‘Industrial waste
treatment, Metal industry, Zinc. Air. pollution,
Water pcllution; Abatement, Cost estimates,
Trends: Protlits. Prices. International trade.
Identifiers: °Zirrc  industry, ‘Air pollution
economics, ‘Water poilution economics.
Economicimpact.

Presented is a detailed analysis of the
economic eftects.ot imposing potiution con-
ircls on the zinc -industry. This includes such
areas 25 trends in supply, consumption, prices
anc government policies.




P3-207 159/8E PC$4.75/MF$2.25
Cnartas River Associates, In¢., Cambridge.
Mass.

The Effects of Poliution Control on the Non-
ferrous Matais Industries, Zinc, Part I\. Struc-
ture of the industry

Cec 71.85p .

Sae also Part 1, PB-207 158, and Part 3, PB-207
180.

Descriptors: *Ecanomic factors, *Metal indus-
try. "Poliution, Metal industry. “Industrial waste
treatmant, Metal industry, Zinc,.Alr poliution,
Water potlution. Abatement, Smeiting, Mining,
Trends, Prices. Demand(Economic3), Govern-
ment palicies, Profits, Cost estimates:
Icentifisrs:  *Zinc industry, ‘Air poliution
2conomics, ‘Water pollution economiics,
Economic impact. :

The report on the econoric etfects of pollution
controls om tha zinc industry provides a broad
protile of the zinc ingustry. Discussed ‘are the
fcllowing areas: Trénds in suppfy’ and the
‘technology of production; Consumptiont
Structure: af tNe ingdustry; Prices; Government
policies: Tha zin¢ industry in the United States.

PB-207 156/ 8BE. PCS4.75/MFS2.25
Charles River Associates, Inc., Cambridge,
Mass.

The EMects of Pollution Control on the Non-
ferrous Matals industries. Lead. Part i1, Struc-
ture of the Industry

Dec 71,77p

See also Part 1, PB-207 155, and Part 3, PB-207
157.

Descriptors: *Economic factors, "Metal indus-
try, *Pollution, Metal industry, ‘Industrial waste
treatment, Metal industry, Lead, Air pollution.
Water pollution, Abatement, Trends.
Supply(Economics), Prices, Government poli-
cies, Demand(Economics). .
Identitiers: ‘Lead industry, °‘Air poliution
economics, ‘Water pollution economics,
Economic impact.

The réport on the economic etfacts of pollution
controls on the {ead Industry presents a review
ot the lead industry. it is divided into the follow-
ing sections: Trends in supply and the
technology of production; Consumption;
Structure ot the industry; Prices; Government
golicies: and The lead industry in the United
tates.

PB-207 170/BE
Ernst and Ernst, Washington, D.C.

A Descriptive Analysis of the Bakery
Products industry Detalting Industry Trends
and Characteristics Relevant to Economic im-

PC$3.00/MF$2.25

pact Analysis of
Part it
100ec 71,23

See atsc Part 1, PB-207 169 and Pant 3, PB-207

171

Descriptors: “Economic factors, "Food indus-
try, *Poliution, Food industry, "Industrial waste

. Food industry. Air polliution, Water
poilution, Abatement, Bakery products. De-
mand(Economics), Supply(Economics), Em-

ployment. Trends, Profits, Cost estimates.

identifiers: “Air pollution economics, "Water
industry,

pollution  economics,
Economic impact.

“Bakery

tal Standards.

PB-207 15&/ BE PCS3.75/MF32.25
Charles River Associates, Inc., Cambridge,

Mass.

The Effects ot Poilution Cantrol on the Non-
ferrous Metals Industries. Zinc. Part 1. In-
troduction and Executive Summary
Dec71,30p° .

See also Part 2, PB-207 159,

Descriptors: "Economic factors, *Metal indus-
try. *Poliution, Metal industry, “Industrial waste
treatment, Metal industry, Zinc, Air pollution,
Water pollution, Abatement,
Suppiy(Economics), Demand(Economics),
Prices, Government policies, Cost estimates.
lcentitiors: °Zinc industry, ‘*Air poilution
economics, “Water poliution economics,
Ecanomic impact.

The raport on the economic effects ot pollution
controls on the zin¢ industry summarizes a
larger study providing a broad profile of the
zing industry and outlining the economic ef-
tects of poilution controls on the industry.
(Author) - )

PB-207 154/BE PCS3.75/MFS2.25
Urban Systems Research and Engineering, inc.,
Cambridge, Mass.

The Leather Industry: A Study of the Impact

ot Pollution Control Costs. Volume Ili. The im-
pact of Pollution Controt Costs on the
Tanning Industry

Dec 71, 26p

Contract EQC-211

See also Volume 2, PB-207 153.

Descriptors: °Economic factors, ‘Industries,
*Pollution, iIndustries, ‘Industrial waste treat-
ment, “‘Leather. Air pollution, Water pollution,
Abatement,. Cost estimates, Prices, Empioy-
ment, Praduction rate, Profits.

Identitiers: ‘Leather industry, °*Air pollution
economics, “Watar pollution economics,
Economi¢'impact

The ecanamic impact of poflution control mea-
sures. on the teather Industiy Is disousgad in
relationshipito "the foliowing topits: Disag-
gregation ‘of-the tanning. Industry; Aggregate
impact of poliution control cost on the tanning
industry; Impact of pollution control costs on

_individual firms.

PB-207 171/BE
Ernst and Ernst, Washington, D.C.

A Study of the Impact of Pollution Standards

and Changes on the Bakery industry. Partilt
10 Dec 71, 40p .
See also Part 2, PB-207 170.

Descriptors: *Economic factors, “Food indus-
try, “Pollution, Food industry, *Industrial waste
treatment, Food industry, Air poliution, Water
poilution, Abatement, Bakery products, Prices,
Trends, Shutdowns, Cost estimates.

identifiers: *Air pollution economics, ‘Water
poilution economics, “Bakery indusftry,
Economic impact, Industrial shutdowns.

A detailed analysis of the economic impact 9'
poliution abatement upon the bakery industry is
given particularly the costs of poliution cor!(rol.
The analysis includes the impact on prices,
dislocations, related industries, and trends.
{Author)

Government policies, Co

ment.

!dentifiers: *Lead indy *Ai
rs: stry, ‘Air

economics, ‘Water pollution

Economic impact.

The report on the sconomi
controls on the |
broader study,
lead industry a

ot pollution controls on the i i
. porant pointy industry. The im-

PCS$3.75/MF$2.25
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PB-207 155/BE PCS

5 3.75/MFS2.25

h .
Acdaig_es River Associates, Inc., Cambricge,
The Etfects of Poliution Control
on th
:’e;::‘:‘ Meia:’sslndua!rlos. Lead. Parte IN‘:::
on and Exec )

Doc 71 9560 utive Summary

See also Part2, PB-207 158,

Descriptors: *Economic fa . i

c s: ctors, “Metal indus-

:ry. Pollution, Me}al industry, *Industrial wa:tse

v;'leatment. Mgtal industry, Lead, Air pollution
ater poliution, Demand(Economics). Prices'

st estimates, Abate-

polilution
economics,

omic effacts of poliution
ead industry summarizes a
prov:d.es a broad protile of the
nd outlines the economic elfects

and conclusions are presented.

PB-207 169/BE PCS3.25/MFS82.25
Ernst and Ernst, Washington, 0.C.

Anslysis of Economic Impacts of Environ-
mental Silandards on the Bakery industry.
Part

Dec 71, 6p°

See also Part 2, PB-207 170.

Descriptors: *Economic factors, ‘Food indus-
try, “Pollution, Food industry, “Industrial waste
treatment, Food industry, Water potlution, Air
pofiution, Abatement, Bakery products, Cost
estimates, Financing.

Identifiers: *Air pollution economics, ‘Bakery
industry, *Water  potlution economics,
Economic impact.

The report summarizes pertinent industry,
structure and trends in the bakery industry and
the quantitative and qualitative findings con-
ceming the economic impacts on the industry
of abstement control expenditures. (Author)

PB-207 197/8E PCS3.25/MFS$2.25
Sobotka {Stephen) and Co., New York.

The tmpact of Costs Associated with New En-
vironmental Standsrds upon the Petrofeum
Refining Industry. Part 1. Executive Summary
23Nov 71, 16p°

See siso Part 2, PB-207 198.

Descriptors: *Economic factors, °‘Petroleum
refining, ‘Pollution, Petroleum refining,
*industrial waste treatment, Petroieum refining,
Air poliution, Water nollution, Abatement, Cost
estimates, Profits, Demand(Economics), Crude
oil, Desulfurization, Employment, Prices, Natu-
ral gas.

tdentifiers: *Air pollution economics, *Water
poliution economics, Low sulfur fuels,
Economic impact.

The study summarizes the economic impact of
poilution abatement costs which result from
regulation of petroleum refinery operations. It is
aimed at determining the impact of the costs of
controiling refinery airborne and waterborne
emissions. (Author) .

Presented is a description of the structure of
the bakery industry, an analysis of the industry
detailing industry characteristics and trends
that are relevant to the economic analysis ofthe
effects of pollution abatement costs on the in-
dustry. Such topics include dep\and: supply.
plants, employees, trends, and financial struc-
ture. (Author)




P8-207 199/ BE PCS4.25/MFS2.25
Sobotka (Stephen) and Co.. New Yark.

The Impact of Costs Associated with New En-
vironmental Standards upon the Petroleum
Refining Industry. Part 3. The Impact of En-
vironmentai Control Costs

23 Nov 71, 60p

See also Part 2, PB-207 168.

Descriptors: “Economic factors. ‘Petroleum
refining.  “Polfution, Petroleum rel!n!ng.
*Industrial wasie treatment, Petroleum refining.
Air poliution. Water poliution, Abatement. Cpst
estimates, Prices, Capital costs, Operating
costs, Employment, Air poilution control eQuip-
ment. .
Identifiers: °Air pollution economics. “Water

* poliution economics, Economic impact. Air pci-
lution control, Water pollution controi.

The report discusses the impact of pollution
control on the petroleum refining |_n_custry. Tha
topios delt with Inciuge the following: Incustry
cost and price effects; Controt cost ditferences
among refineries; Employment and other re-
tated effects.

PB-207 141/BE . PCS5.75/MF32.25
Dunlap and Associates, Inc.. Manhattan, Kans.
Agri Div.
Economic Impact of Environmental Controis
cn the Fruit and Vegetabie Canning and
Freezing Industries. Paat 1l industry Structure
Nov 72. 135¢ Rept no. P-585-Pt-2

n PA-71-53
g:e :las‘:)l Part 1, PB-207 140 and Pant 3, PB-207
142,

Descripters: *Economic  factors, 'Fpod
processing, “Pollution, Food processing,
*Industrial waste treatment. Food processing,
Water patiution, Air pollution, Abatement, De-
mand{Economics), Trends,
Supply(Economics), FPruits, Vegetqbles, Fregz-
ing. Canneries.. Cost estimates, Prices, Profits,
Employment. Shutdowns. i
ldentifiers: "Air pollution eéconomics, "Water
pollution econamics, Economic impact, indus-
trial shutdowns,

The report concerns the economic impact ot
poliution control measures on _ths m,m and
vagetable canning and treezing industries. In-
cluded is information on the following: Demand
characteristics of the truit and vegetable .lndus-
try: Supply characieristics of the fruit and
vegetable industry.

P8-207 14488 PCS3.25/MF:

tmle (Ar'thur D.), Inc., Cambridge, Mass. s225
Imp of Anticipated Paper Indus-

try Pollution. Abatem.

thve Summmary ent Costs. Part ). Execy.

Nov 71, 19p* Rept no. ADL-C-73977-Pt-1

See also Part 2, PB-207 145

Descriptors: *Econamic factors, ‘Paper i 5
try, *Pollution, Paper industry, 'Indus‘l)rial :'vz:tse
treatrqent. Papar industry, Air polivtion, Water
poliution, Prices, Trends, Shutdowns, E'mploy-
ment, ?aper milis, Pulp mills, Abateme’nt.

Identifiers: *Alr pollution economics, ‘*Water

pollution economics Industrial
P_— M sh
Economic impact. utdowns,

The analysis provides out assassmant

economic impact on the paper and relagzj ti':
dustngs that will result from the air and water
polution control requirements anticipated
through 1978. The analysis Is meant to provide
nformauon' that can be used in formutating
ederal. policy for pollution abatement pro-
rams in the paper industry over the naxt five
.ears. Discussed are the following: Industry
structure; Profitability trend; Price impact; Miil

shutdown probabilities; Empi i .
indirect impacts. ployment impact;

£B8-207 198/8BE PCS4.25/MFS$2.25
Sobotka (Stephan) and Co., New York.

The Impact of Costs Associated with New En-
vironmental Standards upon the Petraleum
Refining Industry. Part 2. Structure of the In-
dustry

23 Nov 71,57p

See aiso Part 1, PB-207 197 and Part 3, P8-207
199. .

DOescriptors: “Economic factors, °Petroleum
refining, “Pollution, Petroleum refining,
‘Industrial waste treatment. Petroleum refining,
Air pollution, Water poliution, Abatement, De-
mand(Economics), Marketing, Government
policies, Supply(Economics), Trends, Financ-
ing, Cost estimates, Profits, Prices, Shutdowns,
Consumption, Economic analysis.

identifiers: “Air pollution economics, ‘Water
pollution economics, Economic impact, Indus-
trial shutdowns,

Data and background intormation ie presented
which is relevant to a consideration of the
economic impact of pollution abatement costs
on the petroleum refining ‘industry. The topics
include: Demand (Market and distribution,
government influence on markat); Supply
(Industry operations, financial structure and

trends, refinery technolcgy andutechno!qgical
trends, industry utilization rages. competition):
and The viability of small refineries. (Author)

'‘PB-207 14%/BE PCS6.25/MFS82.25
Duniap and Associates, Inc., Manhattan, Kans.
Agri Div.
Economic Impact of Environmental Controls
on the Fruit and Vegetable Canning and
Freezing Industries. Part I1l. Impact Analysis
Nov 71, 157p Rept no. P-585-Pt-3

ract PA-71-53
g::'a?sd Part 2, PB-207 141 and Part 4, PB-207
143.

Descriptors:  *Economic _ factors, ‘Food
processing, “Pollution, Food processing,
*industrial waste tr t, Food pr 'g.
Air poliution, Water pollution, Abatsment; Cost
estimates, Profits, Prices, Shutdowns, Employ-
ment, International trads. -
tdentifiers: ‘Air pollution economics, “Water
potlution ec ics, E ic impact. indus-
trial shutdowns.

The report concerns the economic impact of
pollution control measures -on. the fr_ult and
vegetable canning and freezing industries. The
report includes the following: Methodology: In-
dustry analysis; Overall impact on the industry;
Specific region/area and economic dislocation
impacts.

PB-207 143/BE PCS5.75/MF3$2.25
Dunlap and Associates, Inc., Manhattan, Kans.
Agri Div. A
E ic impagt of Envi tal Controls
on the Fruit and Vegetable Canning and
Freezing Industries. Part IV. Statisticai Sup-
plement

Nov 71, 126p Rept no. P-585-Pt-4

Contract PA-71-53

See algo Part 3, PB-207 142,

Descriptors: *Economic  factors, “Food
processing, “‘Poliution, Food processing,
*industrial waste tr int, Food pre ing,
Watar pollution, Air poilution, Abatement,
Statistical data, Tables(Data), Canneries,; Freez-
ing, Fruits, Vegetables.

Identifiers: “Air pollution déconomics, *Water
poliution econamics, Economic impact.

The report p ts tabul ¥s of the locati

of canners and freezers in the United States.
This was dorie for a study concerned with the
economic impact poliution control measures
on the fruit and vegetable canning and freezing
industry.
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PB-207 130/BE PCS3.75/MF32.25
Duntap and Associates, Inc., Manhattan, Kans.
Agri Oiv.

Economic Impact of Environmental Controls
on the Fruit and Vegetable Canning and
Freezing industries. Part I. Executive Summa-

y

Nev 71, 28p° Rapt no. P-585-Pt-1
Contract PA-71-53

See also Part 2. PB-207 141,

Descriptors:  “Economic  factors. °*Food
processing, "Pollution, Food processing,
“Industrial waste treatment. Food processing,
Water poliution, Air pollution, Abatement,
Trends, Demand(Economics). Profits, Employ-
ment. Supply(Economics), Freezing, Canneries,
Fruits, vegerables.

Identitiers: ~Air poltution economics, *“Water
pollution economigcs, Ecanomis impact.

The implemantation of environmental controls
normally resuits in added costs and may result
in econemic and locational adjustments within
these industries. The study summarizes these
adjustments as they retate to the fruit and
vegetabla processing industries in terms of
costs, capital requirements, profits, industry
Structure and location. empioyment, product
prices and regional and national economic im-
pacts. Tha genaral approach used was to ini-
tially analyze and describe the characteristics
of supply, demand, grice and operating require-
ments ot these industries and given this base,
evaluate the microeconomic relationships
arnong representative firms within we truit and
vegetable processing industries as a first step;
and, second to then project macroeconomic
impacts at the industry level based on the
resulting microeconomic impact relationships
which were deveioped. (Author)

#B8-207 145/BE PCS34.25/MF32.25
Little (Arthur D), Inc., Cambridge, Mass.

Economic Impact of Anticipated Paper ind
try Pollution. Abatement Costs. Part I1. Indus-
try Structure and Business Outlook

Dec 71, 73p Rept no. ADL-C-73977-Pt-2

See also Part 1, PB-207 144, and Part 3, PB-207
146.

Descriptors: *Economic factors, *Paper indus-
try, “Pollution, Paper industry, ‘industrial waste
treatment, Paper industry, Air pollution, Water
poliution, Cost estimates, Trends, Paper miils,
Pulp mills, Employment, Prices, Shutdowns,
Supply(Economics), Demand(Economics),
Profits, Abatement.

Identifiers: *Air pollution economics, ‘Water
pollution economics, Mdustrial shutdowns,
Economic impact.

Presented is a report deveioped to assess how
costs associated with new environmental pro-
tection standards wiil affsct the pulp and paper
industry. The report itsell describes industry
characteristics and trends that are relevant to
this economic analysis. Thus the report serves
to focus the analysis on thosae sectors ot the in-
dustry that will be most adversely atfected.
(Author)



PC$4.25/MF32.25
“ Littte (Arthur D.), Inc., Cambridge, Mass.

$B-207 146&/BE

Economic Impact of Anticipated Paper Ind
try Poliution. Abatement Costs. Part il
Economic Analysis

Nov 71, 70p Rept no. ADL-C-73977-Pt-3

See also Part 2, PB-207 145.

Descriptors: *Economic factors, “Paper indus-
try, *Poliution, Paper industry, 'lndus}nal waste
treatment, Paper industry, Air pollution. Water
pollution, Sulfite pulping, Cost estimates,
Prices, Shutdowns, Employment,
Supply(Economics), Demand{Economics),
Trends, Paper mills, Pulp miils, Abatement.
Identifiers: “Air poliution economics, ‘Water
pollution economics, Industrial shutdowns,
Economic impact.

The purpose of the report is to analyze the
specific dislocations and changes that are an-.
ticipated as a result of the increased capital aqd
operating costs the paper lndustry'will fecq in
complying with the water and air pollution
limits anticipated over the next five years. This
analysis draws on the description of the Indus~
try structure and trends in supply/demand and
profitability. (Author)

PB-207 150/BE PCS3.25/MFS2.25
Boston Consulting Group, Inc., Mass.

The Cement Industry: Economic Impact of
Pollution Controt Costs. Volume I. Executive
Summary

tiov 71, 15p°

Centract EQC-204

See also Volume 2, PB-207 151.

Uescristors: “Economic factors, Industries,
‘Poliution. Industries, “industrial waste treat-
ment, “Cements, Water pollution, Air poliution,
Prices. Protits, Trends, Employmant, Cost esti-
mates. Abatement.

Identitiers: ‘Cement industry, "Air pollution
economics. ‘Watar poitution econemics,
Econcmit impact.

The repart summarizes the economic impact of
pollution control on the cement industry.

P8-207 15 BE PC$3.75/MF3$2.25
‘Urban Systems Rasearch and Engineering, Inc.,
Cambridge, Mass.

The Leathar Industry: A Study of the impact
of Pollution C | Costs. Yolume |, Execu-
tive Summary

Dec71,27p"

Contract EQC-211

See also Volume 2, PB-207 163.

Descriptors: °*Economic factors, Industries,
*Pollution, Industries, *Industrial waste treat-
ment, *Leather, Air poliution, Water poilution,
Abatement, Cost. estimates, Employment,
Trends, Production control.

Identifiers: “Leather industry, °Air poliution
aconomics, ‘Water pollution economics,
Economic impact.

The report summarizes a réview of the inpact
ot pollution control costs on the leather tanning
and finishing industry in the United States.
Recent trends in production, amployment, and
product acceptability have been reviewed along
with current and pianned poliution control ex-
penditures. The summary presents an overview
of the totai study highlighting the industry
trends and the relative importance of pollution
control costs to the future of the industry.
{Author)

PB-207 147/BE PC$3.25/MF52.25
Kearney (A. T.) and Co., Chicago, ill.

Study of Economic Impacts of Pellution Con-
troi on the lron Feundry industry. Part . Ex-
ecutive Summary

30 Nov 71, 20p”

See also Part 2, PB-207 148.

Descriptors: *Economic factors, “lron qnd steel
industry, *Pollution, lron and steel industry,
*Industrial waste treatment, lron and_ steei in-
dustry, Foundries, Empioyment, Cast iron, De-
mand(Economics), Supply{Economics), Air pol-
lution, Water pollution. Trends, Shutdawns,
Abatament. .
identifiers: “Air pollution economics, "Water
poliution economics, Industriai shutdowns,
Economic impact.

The report discusses aspects of the iron
toundry .indusiry as related to a stydy on the
economic impact of poliution control. The can-
tents include: Structure of the industry
(Description of the Iron faundry industry. de-
mand for iron castings, supply.et iron castings).
Qvarall impact on industry (Price increases,
factor dislocations within industry, ettects on
related industries, industry dislocations, loca-
tions of distocations, compensatory tactors. net
employment impact, impact on local econemy).

PB-207 149/ 8B€E
Kearnay (A. T.) and Co., Chicago, Il

Study of Economic Impacts of Pollution Con-
trol on the Iron Foundry Industry. Parn Iil. The
Economic Impact of Poliution Abatement

upon the lron Foumiry Indust;
30Nov 71, 51p v i

See also Part 2, PB-207 148,

Descriptors: *Economic factors, *iron and steel
industry, *Pollution, lron and steel industry
“Industrial waste treatment, Iron and steel in-
dustry. Foundries, Air ‘pollution, Water polu-
tion. Prices, Economic analysis, Cost estimates,
Employment, Communities, Shutdowns, Abate-
mant.

!dentitiers: "Air pollution aconomics, *Water
poliution economics, Industrial shutdowns
Economic impact. '

The report discusses aspects of the iron
toundry.m_dustry as related to a study on the
economic impact of pollution control. The con-
tants include: Price increases: Factor disioca-
tions within industry; Effects on ralated indus-
tries; Indusiry disiocations; Locations of disto-
cations; Compensatory factors: Net employ-
mentimaact: Impact on local economy.

PB.207 151/BE PCS7.00/MFS2.25
Bos:on Consulting Group. Inc., Mass.

The Cement industry: Economic Impact of
Pollution Control Costs, Volume Il

Hov 71.187p

Contrac: EQC-204

See 2150 Volume 1, PB-207 150.

Descriptors: *Economic factors, Industries,
“Poliution, Industries, “Industrial waste treat-
ment, *Caments, Water pollution, Air pollution,
Prices, Profits, Marketing, De-
mand(Economics), Trends, Employment, Cost
estimates, Supply(Demand), Abatement.
Identitiers: *Cement industry, °Air poliution
aconomics, °‘Water poliution economics,
Economic impact.

The report concerns a study on the economic
impact of pollution control measures on the ce-
ment industry. The contenta inciude: Industry
description: Production process and potlution
control problems; Market structure and dis-
tribution; Financial resources of the cement in-
dustry: Cement demand, foreign trade and em-
ployment impact.
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Kearney {A. T.) and Co., Chicago, Ht.

Study ot Economic Impacts of Pollution Con-
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try. Cost estimates, Foundries, De-
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lution, Watar pollution, Economic analysis,
Trends. Employment, Shutdowns, Abatament.
Identitiers: “Air pollution economics, *Water
pollution” economics, Industrial shutdowns,
Economic impact.

The report discusses aspects of the iron
toundry industry as related to a study on the
economic impact of pollution control. The con-
tents include: Demand lor iron castings; Supply
of iron castings (Industry structure, financial
structure trends, current technology and
tschnolcgicai trends, currant capacity, current
competition. government influence on casting
suppiy).
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The Leather Industry: A Study of the Impact
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See also Volume 1, PB-207 152, and Volume 3,
PB-207 154.

Descriptors: *Economic tactors, ‘Industries,
“Pollution, Industrias, ‘Industrial waste treat-
ment, "Leather, Air pollution, Water poliution,
Abatement, Tanning materials, Cost estimates,
Shoes. Hides, Trends, Protits.

identifiers: ‘Leather industry, “Air poliution
economics, °“wWater pollytion economics.
Economic impact.

Reported is a review of the leather industry as
related to the economic impact of pollution
control measures. Included is a description of
the leather industry, technology in the leather
industry, cost of treating tannery wastes, and
show and hide industry description.
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General References

Data base

1. 1972 Census of Manufacturers Special Report Series,
Fuels and Electric Energy Consumed
MC72(SR)-6 issued July 1973
U.S. Bureau of Census, Dept. of Commerce

2. 1972 Census of Manufacturers Special Report Series,
Fuels and Electric Energy Consumed (Supplement)
MC72(SR)-6S issued September 1974

3. 1972 Census of Manufacturers Special Report Series
Type of Organization MC-72(SR)-3

4. 1974 Annual Survey of Manufacturers
Fuels and Electric Energy Consumed M74(A4)-4.1

5. 1972 Standard Industrial Classification Manual
Executive Office of the President, Office of Management
and Budget

6. 1972 Census of Manufacturers Special Report Series,
Water use in Manufacturing MC72(SR)-4

7. Climatological Data, National Summary
January 1974, V25, No. 1. Ashville, N. C., U.S. Dept. of Commerce,
National Oceanic and Atmosphierlc Administration
Environmental Data Service.
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Data base: End-Use, Temperature Matrices

10.

11.

R.

A Complete Course in Canning, 8th Edition
The Canning Trade, Baltimore, Md.

N. Schreve: Chemical Process Industries, Third Ed.

McGraw-Hill Book Co. 1967.

Water and Waste Management in Poultry Processing,
EPA - 660/2-74-031, May 1974, Qffice o[ Research
and Developiment, U. S. Environmental Protection
Agency, Washington, D. C. 20460.

In-Plant Control of Food Processing Waste Water;
Pollution Abatement in the Fruit and Vegetable Industry
U.S.E.P.A. Office of Technology Transfer.

Waste Water Treatment; Pollution Abatement in the Fruit
and Vegetable Industry, U.S.E.P.A.

Proceedings Fifth National Symposium on Food Processing
Wastes; EPA-660/2-74-058, June 1974; National Environmental
Research Center, U.S.E.P.A.

. Train, J. Ageets, A. Cywin, and J. D. Gallup: Limitations

Guidelines and New Source Performance Standards for the
Textile Point Source Category; June 1974; Effluent Guidelines
Division, Office of Water and Hazardous Materials, U.S.E.P.A.

Development Document for Effluent limitations Guidelines and
New Source Performance Standards for the Synthetic Resins.
Segment of the Plastics and Synthetic Materqials Manufacturing
Point Source Category; March 19743 U.S.E.P.A.

Development Document for Effluent Limitations Guidelines and
New Source Performance Standards for the Apple, Citrus and
Potato Processing Segment of the Canned and Preserved Fruits
and Vegetables Point Source Category; March 1974,
EPA~4(10)1-74-027-a; U.S.E.P.A.

Development Document for Effluent Limitations Guidelines and
New Source Performance Standards for the Cane Sugar Refining
Segment of the Sugar Processing Point Source Category;

March 1974, EPA-440/1-74-002-C, U.S.E.P.A.

Development Document for Effluent Limitations Guidelines and
Standards of Performance for New Sources Beet Sugar Processing
Subcategory of the Sugar Processing Point Source Category.
January 1974, EPA-440/1-74-002-b; U.S.E.P,A.
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Data base: End-Use, Temperature Matrices (Continued)

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Harold E. McGannon (Ed): The Making, Shaping and Treating of
Steel. Ninth Edition, United States Steel 1971,
Pittsburgh, Pa.

M. E. Fejar and D. H. Larson: Study of Industrial Uses of Energy
Relative to Envirommental Effects, Institute of Gas Technology,
July 1974.

—---- Development Document for Proposed Effluent Limitations Guidelines
and New Source Performance Standards for the Fabricated and
Reclaimed Rubber Segment of the Rubber Processing Point Source
Category; August 1974, EPA-440/1-74/030 U.S.E.P.A.

--—- Development Document for Effluent Limitations Guidelines and
New Source Performance Standards for the Major Inorganic Products
Segment of the Inorganic Chemicals Manufacturing Point Source
Category, March 1974; EPA-440/1-74-007-a; U.S.E.P.A.

-——- Voluntary Industrial Energy Conservation Progress Report 3.
April 1976, Office of Energy Policy and Programs,
U.S. Department of Commerce; Office of Industrial Programs,
Federal Energy Administration. '

--~- Development Document for Proposed Effluent Limitations Guidelines
and New Source Performance Standards for the Wet Storage, Sawmills,
Particle Board and Insulation Board Segment of the Timber Products
Processing Point Source Category; August 1974, EPA-440/1-74/033
U.S.E.P.A.

--—- Development Document for Effluent Limitations Guldelinee and New
Source Performance Standards for the Plywood, Hardboazrd, and Wood
Preserving Segment of the Timber Products Processing Point
Source Category; August-1974, EPA-440/1-74-023-a; U.S.E.P.A.

—-—— IEEE Conference Record of 1973 Eleventh Biannual IEEE Conference
on Electric Process Heating in Industry, April 17-18, 1973
Cleveland, Ohio.

John T. Reding and Buchard P. Shepard: Energy Consumption: Fuel
Utilization and Conservation in Industry. PB-246888 U.S. Dept. of
Commerce. NTIS, Sept. 1975.

Stanford Research Institute: Patterns of Energy Consumbtion in the
United States, Jan. 1972, Office of Science and Technology,
Executive Office of the President, Washington, D. C. 20506.
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22.

23,

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

J. K. Nwude, H. L. Brown, B. B. Hamel: Utilization Analysis of
Energy Systems - Food Processing Industry: Campbell Soup
Plant #2, April 1975, Energy Institute Report (EIR) 75-1,
Drexel University, Philadelphia.

J. K. Nwude, H. L. Brown, B.  B. Hamel, A. J. Romand:. Energy
Conservation Systems Analysis - Food Processing Tndustry:
Campbell Soup Co. Plant #2, Energy Institute Report
(E1R)-75-2; April 1975, Drexel University, Philadelphia.

A. Riegel: Chemical Process Machinery, 2nd Ed.
T. Ressler and Joslyn: Fruit and Vegetable Juice Production.
il

C. Shapiro: (Editor) The Lithographers Manual, 4th Ed.,
The Graphic Arts Technical Foundation, Inc., Pittsburgh, Pa.

D. Rimberg: Utilization of Waste Heat From Power Plants.

--—--Development Document for Effluent-Limitations Guidelines and
New Source Performance Standards for the Grain Processing
Segment of the Grain Mills Point Source Category, March 1976,
EPA - 440/1-74-028-a, U.S.E.P.A.

Corina, Maurice: Trust for Tobacco, St. Martins Press, N. Y.,
1975. :

Jones, H. R. : Pollution Control in the Textile Industry, Noyes
Data Corporation, Park Ridge, N. J., 1973.

Marshal Sittig: Pollution Control in the Plastics and Rubber
Industry, Noyes Data Corporation, Park Ridge, N. J., 1975.

Jones, H. R.: Pollution Control in Meat, Poultry and Seafood
Processing, Noyes Data Corporation, Park Ridge, N. J., 1974.

Van Tassel: Environmental Side Effects of -Rising Industrial Output,
(1970), Hofstra University, Heath, Lexington, Mass.
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