VOL.108 NO.EY3. NOV. 1982

JOURNAL
OF THE
ENERGY
DIVESION

PROCEEDINGS OF
THE AMERICAN SOCIETY
OF CIVIL ENGINEERS

AMERICAN
SOCIETY OF
CviL
ENGINEERS

FOUNDED
1852,

®
Copyright© 1982 by
American Society

of Civil Engineers
All Rights Reserved
ISSN 0190-8294

Edgar T. Moore, Jr.
Harza Engineering



BOARD OF DIRECTION

President
John H. Wiedeman

Past President
James R. Sims

President Elect
S. Russell Stearns

Vice Presidents
Paul A. Kuhn
Eugene R. McMaster

Directors
Martin G. Abegg
Glynn D. Barranger
Frederick W. DeWitt
Donald A. Dupies
John A. Focht, Jr.
Sergio Gonzalez-Karg
Kenneth D. Hansen
Ronald C. Hirschfeld

AMERICAN SOCIETY
OF CIVIL ENGINEERS

William H. Taylor
Stafford E. Thornton

Arthur R. McDaniel
LaVere B. Merritt
Robert L. Morris

James P. Naismith

Leonard S. Oberman
Celestino R. Pennoni
Gerald E. Speitel
Wesley E. Taft

John A. Lambie Lawrence E. Wilson, Jr.
Louis M. Laushey Walter E. Woodford, Jr.
Richard S. Woodruff

EXECUTIVE OFFICERS

Louis L. Meier, Executive Director

Donald A. Buzzell, Assistant Executive Director
William H. Wisely, Executive Director Emeritus
Michael N. Salgo, Treasurer

Elmer B. Isaak, Assistant Treasurer

STAFF DIRECTORS

Joseph A. DeFiglia, Director, Management
Information Services

David Dresia, Director, Publications

Richard A. Jeffers, Controller

Edwin Jones, Managing Director for Technical
Affairs

Carl E. Nelson, Director, Field Services

Albert W. Turchick, Director, Technical Services

George K. Wadlin, Director, Education Services

R. Lawrence Whipple, Managing Director,
Professional Affairs

COMMITTEE ON PUBLICATIONS

John A. Focht, Jr., Chairman

Lawrence E. Wilson, Jr., Vice Chairman

Martin G. Abegg Ronald C. Hirschfe
Glynn D. Barranger Wesley E. Te

ENERGY DIVISION

Executive Committee
Francis J. Patti, Chairman
Donald L. Matchett, Vice Chairman
Jared L. Cohon Sidney O. Steinbor
Thomas A. Broz, Secretary
Shih Lung Chu, Management Group B Contact
Member

Publications Committee
Edgar T. Moore, Jr., Chairman and Editor
K. P. Buchert Donald A. Giampac
Alton P. Davis, Jr. Richard W. Keena
Surendra Singh
Francis J. Patti, Executive Comm. Contact Membe

PUBLICATION SERVICES DEPARTMENT

David Dresia, Director, Publications
Technical and Prof | Publications

Richard R. Torrens, Manager

Chuck Wahrhaftig, Chief Copy Editor
John A. Adam, Copy Editor

Corinne Bernstein, Copy Editor
Warren Meislin, Copy Editor
Richard C. Scheblein, Draftsman

Technical Information Services

Melanie G. Edwards, Manager



PERMISSION TO PHOTOCOPY JOURNAL PAPERS

Permission to photocopy for personal or internal reference beyond the limits in Sec-
tions 107 and 108 of the U.S. Copyright Law is granted by the American Society of
Civil Engineers for libraries and other users registered with the Copyright Clearance
Center, 21 Congress Street, Salem, Mass. 01970, provided the appropriate fee is paid
to the CCC for all articles bearing the CCC code. Requests for special permission or
bulk copying should be addressed to the Manager of Technical and Professional Pub-
lications, American Society of Civil Engineers.

CONTENTS

Dry Ash Handling System for Power Plants
byTarigRafay ............. ... i, 129

Building Energy Reductions: Windbreak Optimization
by David T. Harrje, Charles E. Buckley, and Gordon M. Heisler ........ 143

Reconversion to Coal Firing at Crystal River
by Robert P. McBean and Ronald J. Ot . ..........cc.ccuuiiiiueeeo... 155

Modeling Flow Characteristics of Reactor Sumps
by James R. Nystrom, Mahadevan Padmanabhan,
and George E. HeCker ... .........uuuuueuaiii it 169

The Journal of the Energy Division (ISSN 0190-8294) is published aperiodically by the
American Society of Civil Engineers. Publications office is at 345 East 47th Street, New
York, N.Y. 10017. Address all ASCE correspondence to the Editorial and General Offices
at 345 East 47th Street, New York, N.Y. 10017. Allow six weeks for change of zi.dd}'ess
to become effective. Subscription price to members is $7.50. Nonmember subscriptions
available; prices obtainable on request. EY. . )

POSTMASTER: Send address changes to American Society of Civil Engineers, 345
East 47th Street, New York, NY 10017.

The most recent issues of this journal were published in April 1980, October 1980, May
1981, December 1981, March 1982, and June 1982. . o

The Society is not responsible for any statement made or opinion expressed in its
publications.



DISCUSSION
Proc. Paper 17434

Optimization of Pump Turbines, by Joachim Raabe (May, 1981).
L 7 1 P 187

Optimization of Integrated Energy Systems, by Theodore A. Shugar,
Michael D. Jackson, and Steven J. Anderson (May, 1981).
02 g 27 7 7 187

Medium Head Hydro Power House Concrete Volumes,® by James
L. Gordon (Dec., 1981).
by James D. Calvert, Jr. ...... ... .ttt 188

*Discussion period closed for this paper. Any other discussion received during this dis-
cussion period will be published in subsequent Journals.

iv



TecHnicaL PAPERs

Original papers should be submitted in triplicate to the Manager of Technical and Professional
Publications, ASCE, 345 East 47th Street, New York, N.Y. 10017. Authors must indicate tl-{e
Technical Division or Council, Technical Committee, Subcommittee, and Task Committee Gf
any) to which the paper should be referred. Those who are plmning to submit ma!enal wx.ll
expedite the review and publication procedures by complying with the following basic
requirements:

1. Titles must have a length not exceeding SO characters and spaces.

2. The manuscript (an original ribbon copy and two duplicate copies) should be double-
spaced on one side of 8-1/2-in. (220-mm) by 11-in. (280-mm) paper. Three copies of all figures
and tables must be included.

3. Generally, the maximum length of a paper is 10,000 word-equivalents. As an approxi-
mation, each full manuscript page of text, tables or figures is the equivalent of 300 words. If
a particular subject cannot be adequately presented within the 10,000-word limit, the paper
should be accompanied by a rationale for the overlength. This will permit rapid review and
approval by the Division or Council Publications and Executive Committees and the Society’s
Committee on Publications. Valuable contributions to the Society’s publications are not intended
to be discouraged by this procedure.

4. The author’s full name, Society membership grade, and a footnote stating present em-
ployment must appear on the first page of the paper. Authors need not be Society members.

5. All mathematics must be typewritten and special symbols must be identified properly.
The letter symbols used should be defined where they first appear, in figures, tables, or text,
and arranged alphabetically in an appendix at the end of the paper titled Appendix.—Notation.

6. Standard definitions and symbols should be used. Reference should be made to the lists
published by the American National Standards Institute and to the Aurhors’ Guide to the Pub-
lications of ASCE.

7. Figures should be drawn in black ink, at a size that, with a 50% reduction, would have
a published width in the Journals of from 3 in. (76 mm) to 4-1/2 in. (110 mm). The lettering
must be legible at the reduced size. Photographs should be submitted as glossy prints. Expla-
nations and descriptions must be placed in text rather than within the figure.

8. Tables should be typed (an original ribbon copy and two duplicates) on one side of 8-
1/2-in. (220-mm) by 11-in. (280-mm) paper. An explanation of each table must appear in the
text.

9. References cited in text should be arranged in alphabetical order in an appendix at the
end of the paper, or preceding the Appendix.—Notation, as an Appendix.—References.

10. A list of key words and an information retrieval abstract of 175 words should be provided
with each paper.

11. A summary of approximately 40 words must accompany the paper.
12. A set of conclusions must end the paper.

13. Dual units, i.e., U.S. Customary followed by SI (International System) units in paren-
theses, should be used throughout the paper.

14. A practical applications section should be included also, if appropriate.



	i
	ii
	iii
	iv
	vi

