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J. Drahoš, Prague, Czech Republic
J. K. Eaton, Stanford, CA
J. Fabre, Toulouse, France
G. M. Faeth, Ann Arbor, MI
L.-S. Fan, Columbus, OH
T. Fukano, Fukuoka, Japan

M. Giot, Louvain-la-Neuve, Belgium
J. R. Grace, Vancouver, Canada
Z. Y. Guo, Beijing, China
T. J. Hanratty, Urbana-Champaign, IL
K. Hishida, Yokohama, Japan
G. M. Homsy, Santa Barbara
D. D. Joseph, Minneapolis, MN
A. J. Karabelas, Thessaloniki, Greece
M. Kawaji, Toronto, Canada
Y. Matsumoto, Tokyo, Japan
M. R. Maxey, Providence, RI

F. J. Moody, Murphys, CA
U. Müller, Karlsruhe, Germany
V. E. Nakoryakov, Novosibirsk, Russia
R. I. Nigmatulin, Ufa, Russia
S. Sundaresan, Princeton, NJ
Y. Taitel, Tel-Aviv, Israel
T. G. Theofanous, Santa Barbara, CA
A. Tomiyama, Kobe, Japan
G. B. Wallis, Hanover, NH

Aims and Scope
The International Journal of Multiphase Flow publishes theoretical, numerical and experimental investigations of multiphase flow which are of
relevance and permanent interest. Topics appropriate to the journal include fluid mechanics and rheological studies of problems involving:

Multiphase flow and heat transfer
Cavitation phenomena
Bubbly flows
Slurries (such as ceramics, catalysts, filled polymers etc.)
Suspensions
Particle–flow interactions
Bubble and drop dynamics
Fluidization
Porous media

The journal includes full papers, brief communications covering reports, current investigations and discussions of previous publications,
and conference announcements.

A. Prosperetti
Department of Mechanical

Engineering
The Johns Hopkins University

122 Latrobe Hall
Baltimore, MD 21218, USA

(Fax : -1-410-516-7254)

J. Magnaudet
Institute de Mecanique des

Fluides de Toulouse
2 allee Camille Soula

31400 Toulouse
France

G. Tryggvason
Mechanical Engineering

Department
Worcester Polytechnics Institute

100 Institute Road
Worcester, MA 01609-2280, USA

(Fax : 1-508-831-5680)

S. Balachandar
Department of Mechanical and

Aerospace Engineering
University of Florida

Gainesville, FL 32611-6250, USA
(E-mail: s-bala@mae.ufl.edu)

(Fax: +1 352-392-7303)

Y. Tsuji
Department of Mechanophysics

Engineering
Osaka University

Suita, Osaka 565-0871, Japan
(Fax : -81-6-6879-7315)



LIST OF CONTENTS

Issue 1

R. Zimmerman, M. Gurevich,
A. Mosyak, R. Rozenblit and
G. Hetsroni

1 Heat transfer to air–water annular flow in a horizontal pipe

T. Funada, D. D. Joseph,
M. Saitoh and S. Yamashita

20 Liquid jet in a high Mach number air stream

E. I. P. Drosos, S. V. Paras and
A. J. Karabelas

51 Counter-current gas–liquid flow in a vertical narrow chan-
nel—Liquid film characteristics and flooding phenomena

A. Ullmann and N. Brauner 82 Closure relations for two-fluid models for two-phase
stratified smooth and stratified wavy flows

A. ten Cate Sankaran
Sundaresan

106 Analysis of the flow in inhomogeneous particle beds using
the spatially averaged two-fluid equations

S. S. Yoon, P. E. DesJardin,
C. Presser, J. C. Hewson and
C. T. Avedisian

132 Numerical modeling and experimental measurements of
water spray impact and transport over a cylinder

Issue 2

G. Hetsroni, A. Mosyak,
E. Pogrebnyak, I. Sher and
Z. Segal

159 Bubble growth in saturated pool boiling in water and
surfactant solution

L. Cheng and D. Mewes 183 Review of two-phase flow and flow boiling of mixtures in
small and mini channels

J. Kim, B. D. Oh and M. H. Kim 208 Experimental study of pool temperature effects on nucle-
ate pool boiling

M. J. Ruiz-Viera,
M. A. Delgado, J. M. Franco,
M. C. Sánchez and C. Gallegos

232 On the drag reduction for the two-phase horizontal pipe
flow of highly viscous non-Newtonian liquid/air mixtures:
Case of lubricating grease

T. Bergenblock, B. Leckner,
F. Onofri, R. Occelli and
L. Tadrist

248 Averaging of particle data from phase Doppler anemo-
metry in unsteady two-phase flow: Validation by numerical
simulation

M. Pfister, W. H. Hager and
H.-E. Minor

269 Stepped chutes: Pre-aeration and spray reduction

I Announcement

Issue 3

Reveiw
D. D. Joseph 285 Potential flow of viscous fluids: Historical notes

III



Regular Articles
M. Descamps, R. V. A. Oliemans,

G. Ooms, R. F. Mudde and
R. Kusters

311 Influence of gas injection on phase inversion in an oil–
water flow through a vertical tube

O. M. H. Rodriguez and
R. V. A. Oliemans

323 Experimental study on oil–water flow in horizontal and
slightly inclined pipes

I. Vinkovic, C. Aguirre,
S. Simoëns and
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F. X. Llauró and M. F. Llop 1397 Characterization and classification of fluidization regimes
by non-linear analysis of pressure fluctuations

VIII



AUTHOR INDEX

Abu-Nada, E., 926
Abu Obaid, A., 661, 677
Advani, S. G., 661, 677
Aguirre, C., 344
Aidun, C. K., 1354
Al-Sarkhi, A., 926
Al-Wahaibi, T., 413
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