
Editors 
Professor Cedric Taylor 
Department of  Civil Engineering, 
University of Wales Swansea, 
Swansea, SA2 BPP, U. K. 
Dr. Philip M. Gresho 
Lawrence Livermore National Laboratory, 
P.O. Box 808, L-262, Livermore, 
California 9455 1-9900, U. S.A. 
Advisory Editors 
Professor 0. C. Zienkiewicz 
Department of Civil Engineering, 
University of  Wales Swansea, 
Swansea, SA2 8PP, U. K. 

International Journal for 
Numerical 

Methods in 
FLUIDS 

Professor R. H. Gallagher 
University of Arizona, 
Tucson, AZ 85727, U.S.A. 

Editorial Board 
K. J. Bai 
Depanmenf o f  Naval Architecture and Ocean 
Engineering, Seoul Nafional Universrry, 
Seoul 757-742, Korea. 

A. J. Baker 
University of Tennessee, Oepanmenr 
of Engineering Science and Mechanics, 
377 Perkins Hall, Knoxville. 
Tennessee 37976, U.S.A. 

M. Bercovier 
lnsrirure o f  Compurer Scrence, 
The Hebrew Universiry o f  Jersusalem. 
Ross Bldg, Givaf Ram. 
Jerusalem 97904. Israel. 

P. Bettess 
Deparfmenf o f  Naval Archifecfure 
and Shipburlding, 
University o f  Newcasfle upon Tyne. 
Queen Victoria Road, 
Newcastle upon Tyne, 
NE1 7RU. U.K. 

G. de Vahl Davis 
School of Mechanical and 
lndusfrial Engineering, 
The University of New South Wales, 
P.O. Box 7, Kensingron, N 5. W.. 
Australia 2033. 

J. Donea 
Applied Mechanics Dwrsion. 
Joinf Research Cenrre. 
lspra Esfablishmenr, 
21020 lspra IVaresei, Ifaly. 

D. J. Evans 
Depanmenf o f  Compurer Srud8es. 
University o f  Technology. 
Loughborough, Lercesteishrre, U.K. 

J. H. Ferziger 
Mechanrcal Engineering Depanmenr, 
Stanford Universrty, 
Sfanford. CA 94305, U.S A. 

B. A. Finlayson 
Depf. of Chemical Engmeermg, BF- 70, 
University o f  Washmgton, Searfle, 
Washingron 98795, U.S.A 

D. K. Gartling 
Fluid Mechanrcs and Hear Transfer 
Division 557 1, Sandia Laborarories, 
Albuquerque. New Mexico 87775. 
U.S.A. 

R. Glowinski 
Depanmenf of Mafhemarics. 
Universiry o f  Housfon, 
Housron, 
TX 77004. U.S.A. 

D. F. Griffiths 
Department o f  Mafhemafics, 
University of Dundee. 
Dundee DDf 4HN. Scorland. 

W. G. Habashi 
Depanmenr of Mechan,cal Engineering. 
Concordia Universsrfy, 
7455 de Marssonneuve Blvd. West, 
Monrreal. Quebec H3G lM8, Canada 

T. J. R. Hughes 
Divrsrcn of Applied Mechamcs. 
Stanford Unrversrry. 
Sfanford, Californra 94305, U.S.A. 

Nuclear Elecrrrc PIC. 
Berkeley Nuclear Laborarories, 
Berkeley, Gloucesfersh,re, U.K. 
M. lkegawa 
Mechanical Engineermg Research Laborator/. 
Hirachl L fd ,  502 Kandarsu~machi, 
Tsuchiura-shi, Ibaraki-ken 300, Japan. 
A. Jarneson 
Aerospace Engineerrng 0-3020. 
Engineering Ouadrangle, 
Princeton Unrversiry. 
Princeron, NJ 08544. U.S.A 
M .  Kawahara 
Chuo University, 
Depanmenr o f  Civil Engineenng. 
Kasuga 7-chome 13, Bunkyo-ku. 
Tokyo. Japan 
R. L. Lee 
Lawrence Livermore Laborafory. 
Armosphenc and Geophysrcal Science 
Division. Physrcs Department, 
University of Caiifornta, 
Livermore. California 94550, U.S A. 
B. P. Leonard 
Depanmenr o f  Mechantcal Engmeenng 
The Universiry o f  Akron, 
Akron, OH 44325, U.S.A. 
J.  N. Lillington 
A.E.E. Wmfrifh, Dorchesrer, 
Dorsef DT2 8DH. U K 
Y .  W. M a  
lnstirufe of Mechanrcs. 
Chinese Academy of Sciences. 
15 Zhong Guan Cun Road, 
Beijing fO0080. China 
U. Meissner 
T H Darmsradr. 
InSIIfuf fur Numerrsche Mefhoden und 
lnformaek im Bauwesen, 
Perersensfrasse 13, 
D-64287 Darmsradf. 
Germany. 
K. W. Morton 
Numerical Analysis Group, 
Oxford University Compurmg 
faborarory 8-1 1 Kebfe Road, 
Oxford OX7 3 0 0 .  U.K. 
J. T. Oden 
Texas Insfifufe for Compufarional and 
Applied Marhemafics ITICAMI, 
The Unrvers!fy of Texas at Ausrrn 
Taylor Hall 2600, 
Ausfin, Texds 78712. U.S.A 
M. D. Olson 
The Unrvers,ty of B r m h  Columbra, 
Depanmenr o f  Civil Engineermg, 
2075 Wesbrook Place. Vancouver, 
Brirrsh Columbia, Canada V6T 1W5. 
G. F. Pinder 
The Univers,ry of Vermonr, 
College o f  Engineering and Marhemarics, 
10f Vofey Building, Burlmgfon. 
Vermonr 05405-0156. U.S.A 

A. G. Hunon 

0. Pironneau 
lnshfuf Narional de Recherche en 
It?formafique er en Aufomafique, 
Domaine de Voluceau. Rocquencoun 
BP 105~78153 Le Chesnay Cedex, France. 

C. V. Ramakrisna 
Deparrmenr o f  Applied Mechan,cs. 
lridian lnsfirure of Technology. 
Haur Khas. New Delhi 710016. 
indra. 

J. N. Reddy 
Oepanmenf of Mechanical Enyinrermg, 
Texas A&M Unrversrfy, 
College Sfarion. 
Texas 77843.3123, U S.A 

P. J. Roache 
Ecodynamrcs, Research Associates Inc., 
P 0:Box 8772, Albuquerque. 
New Mexrco 87108, U.S.A 

P. Roe 
Depanmenr of Aerospace Engineering, 
University of Michigan. Ann Arbor, 
Michigan 48109, U S.A. 

R. L. Sani 
Oepanmenf of Chem,cal Engrneering. 
Unrverafy of Colorado, Campus Box 424, 
Boulder. Colorado 80309. U.S A. 

L. E. Scriven 
Unrversiry o f  Minnesota. Deparfmenf of 
Chemical Engrneering and Marenals Scrence, 
d 2 f  Washington Avenue. SE. 
Minneapolis, M N  554550132, 0 S A. 

S F.Shen 
Cornell Unrvers,ty, 
Sibley School of Mechanrcal and 
Aerospace Engineenng, 
Upson and Grumman Halls, 
irhaca, New Vork 14853, U S  A 

D. B. Spalding 
Imperial College o f  Science and 
Technology, Depanmenr of Mechanjcal 
Engineenng, Exhrbmon Road, 
London SW72BX, U.K. 

R. L. Taylor 
[Jniversrfy o f  Californra. 
Depanmenr of Civil Engmeering, 
Berkeley, Cahfornra 94720, U S A. 

T. E. Tezduyar 
Aerospace Engrneenng and Mech,in,cs 
Depanmenr, 707 Aderman Hall, 
110 Union Sfreef, SE, 
Universify o f  Minnesota. Mmnrapdrs, 
Mmnesora 55455. U S.A. 

J .  R. Whiternan 
Director, Insfirure of Compurarionai 
Mafhernafics, Brunel Un,versify. 
Uxbndge, Middlesex UB8 3PH, U.h 

K. H. Winters 
Theorerical Physrcs Dwisron. Harwell 
Ldborarory. Didcor, Oxon OX71 ORA, U.K. 

M. Wolfshtein 
Trchnron Univers,ry. 
A r r o  Engineering Depanrnenr. Haifa. Israel. 

Cover inse t :  s n a p s h o t  of v o r t i c i t y  field f o r  Re = 2 5 0 4 o u r t e s y  of Dr .  M a r k  C h r l s t o n  of L a w r e n c e  L i v e r m o r e  Nat iona l  L a b o r a t o r y .  

Advertising: To advenlse In this lOufnal or to rent the subscriptton hst cvntact: Caroiine Meiling, Non-subscrlptlon Sales Mdnager. John Wlley 5 Soris. L i d ,  Baffins Lane. 
Chichester West Sussex, PO19 1UD UK Telephone 44 1011243 770351, Fax 44 1011243 770429 Emall. fnio-assets@wlley co u k  
Reprints: Bulk reprints of articles published 8n this iournal are available to order Please contaci the above address. 

USA Conracrs: 
Advertising: Adventsmg Sales Depanment. John Wiley & Sons inc. 605 Thlrd Avenue New Vork NY 10158-0012. USA. Telephone: 12121 850 8832. Fax 1212' 850 8888. 
Reprints: The Reprint Depanment. John Wlley &Sons Inc. 605 Thlrd Avenue, New Vark, NY 10158~0012. USA. Telephone. 12121 850 8776 

TO subscribe: International Journal for Numerical Methods in Fluids 1lSSN 0271-2091/USPS 586-5301 is published semi-monthly by John Wiley 5 Sons Limited Bafflns 
Lane, Chichester. Sussex. England. 1996 subscription prlces U S  $1595.00 bona fide personal subscrlptlons to UK f675.00. elsewhere U.S. $1200 00 Second class'postage 
paid at Jamaica. NV 11431. Air Freight and mailing in the U S.A. by Pubilcatlons Expediting Servlces Inc , 200 Meacham Avenue Elmont NY 11003. Orders should be 
addressed t o  Subscriptions Depanment. John Wlley 5 Sons Limtted. Eafflns Lane Chichester Sussex PO19 1UD England Copyright 0 1996 by John Wfiey 5 Sons Ltd 
Typeset in the U.K. by Techset Cornpos*t?on. Ltd. Salisbury, Wiitshve. Printed and bound In Gr'eat firitam by Page Bros. Norwlch. Printed on acld~free paper 
For further subscription information: please contact Journals Admlnistratlon Depanment. John Wlley 5 Sons, Ltd , 1 Oldlands Way. Bognor Regls. West Sussex. PO22 
9SA. UK. Telephone: t 4 4  1011243 843288; fax: +44 1011243 843232. 

U.S.A. POSTMASTER Send address changes to  Infernational Journal for Numerical Merhods in Fluids. c/o Publications Expediting Services Inc., 200 Meacbam Avenue, 
Elmonf, NY 11003. 

- 


