international lournal of

.1EAT and MASS
TRANSFER

N REY Y NHORE L

s VIR R T Y LTV R * 2 R




INTERNATIONAL JOURNAL OF HEAT AND MASS TRANSFER

BOARD OF EDITORS

E. A. BRUN, 8 place du Commerce, Paris 15éme, France

CARL GAZLEY, Jr., Dept. of Geophysics and Astronomy, The RAND Corporation,
1700 Main Street, Santa Monica, California 90406, U.S.A.

J. GOSSE (Associate Editor), C.N.A.M., 292, rue Saint-Martin, 75141—Paris Cedex 03, France
U. GRIGULL, Technische Universitiit, Arcisstrasse 21, Miinchen, Germany
E. HAHNE (Associate Editor), Universitiat Stuttgart, 7 Stuttgart 1, Seidenstr. 36, Germany
J. P. HARTNETT, Energy Engineering Dept., University of Illinois, Box 4348, Chicago, IHinois 60680, U.S.A.
0. G. MARTYNENKO, Heat and Mass Transfergréstsitute, 'B)glénil{ssian Academy of Sciences, 25 Podlesnaya, Minsk,

.y

W. J. MINKOWYCZ (Associate Editor), Energy Engineering Dept.,
University of 1llinois, Box 4348, Chicago, Illinois 60680, U.S.A.

Y. MORI, Facuity of Engineering, Tokyo Institute of Technology, Meguro-ku, Tokyo, Japan
R. I. SOLOUKIN, Director, Heat and Mass Transfer Institute, Byelorussian Academy of Sciences, 25 Podlesnaya,

Minsk, B.S.S.R., US.S.R.

D. B. SPALDING, Mechanical Engineering Dept., Imperial College of Science & Technology,

Exhibition Road, London S.W.7, England

HONORARY EDITORIAL ADVISORY BOARD
Chairman: E. R. G. ECKERT, University of Minnesota, Minneapolis, Minnesota 55455, U.S. 4.
Past-chairman: Sit OWEN SAUNDERS, r.R.S,, Imperial College, London, England

L. H. BACK, Pasadena
J. BEER, Sheffield
F. BOSNJAKOVIC, Stuttgart
A.F. CHUDNOVSKY, Leningrad
Z. F. CHUKHANOV, Moscow
J. W. CIBOROWSKI, Warsaw
J. A. CLARK, Ann Arbor
1. CURIEVICI, lasi, Romania
D. A. DE VRIES, Eindhoven
R. G. DEISSLER, Cleveland, Ohio
J. J. D. DOMINGOS, Lisbon
R. V. DUNKLE, Melbourne
D. K. EDWARDS, Los Angeles
R. EICHHORN, Lexington
H. W. EMMONS,
Cambridge, Massachusetts
A. ENDRENYI, Budapest
A. FORTIER, Orsay
B. GEBHART, New York
H. GLASER, Stuttgart
R. J. GOLDSTEIN, Minneapolis
R. GOULARD, Lafayette, Indiana

P. GRASSMAN, Ziirich

G. F. HEWITT, Harwell, England

T. W. HOFFMAN,
Hamilton, Ontario

BUSUKE HUDIMOTO, Kyoto

T. F. IRVINE, Jr.,
Stony Brook, New York

Y. KATTO, Tokyo

S. P. KEZIOS, Atlanta, Georgia

D. T. KOKOREV, Moscow

S.S. KUTATELADZE, Novosibirsk
P. M. C. LACEY, Exeter, England
P. D. LEBEDEV, Moscow

J. MATHIEU, Ecully

M. D. MIKHAILOV, Sofia

YU. A. MIKHAILOV, Riga
TOKURQO MIZUSHINA, Kyoto

L. G. NAPOLITANO, Naples

K. NISHIKAWA, Hakozaki, Japan
T. D. PATTEN, Edinburgh

KURT PETERS, Vienna

A. A. POMERANTSEV, Moscow

A. RAMACHANDRAN,
Madras

Annual Subscription Rates 1978

J. F. RICHARDSON,
Swansea, Wales

P. D. RICHARDSON, Providence

WARREN M. ROHSENOW,
Cambridge, Massachusetts

G. F. C. ROGERS, Bristol

R. H. SABERSKY,
Pasadena, California

A. F. SAROFIM, Cambridge,
Massachuseits

T. SATO, Kyoto, Japan

JIRI SCHNELLER,
Bechovice, Czechoslovakia

R. A. SEBAN,
Berkeley, California

MARIO SILVESTRI, Milan

E. M. SPARROW,
Minneapolis, Minnesota

M. A. STYRIKOVICH, Mascow

Y. S. TOULOUKIAN,
West Lafayette, Indiana

J. W. WESTWATER,
Urbana, Illinois

S. S. ZABRODSKY, Minsk
Z. ZARIC, Beograd, Yugoslavia
N. ZUBER, Washington, D.C.

For libraries, research establishments, and all other multiple-reader institutions: US $185 (including postage and
insurance). All subscription enquiries should be addressed to: The Subscription Fulfillment Manager, Pergamon
Press Ltd., Headingron Hill Hall, Oxford OX3 0BW, England.

Specially Reduced Rates to Individuals

. In the interests of maximizing the dissemination of the research results published in this important international
Journal we have established a two-tier price structure. Any individual, whose institution takes out a library sub-
scription, may purchase a second or additional subscription for personal use at the much reduced rate of US $30

per annum.

Microform Subscriptions and Back Issues

Back issues of all previously published volumes are available in the regular editions_and on microfilm and microfiche. Current subscriptions
are available on microfiche simultaneously with the paper edition and on microfilm on completion of the annual index at the end of the

subscription year.

Published monthly

Copyright © Pergamon Press Lid. 1977

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means: electronic, electro-
static, tape, h i, photocopying, recording or otherwise, without permission in writing from the publishers.

PERGAMON PRESS

Maxwell House, Fairview Park,
Eimsford, New York 10523, U.S.A.

Headington Hill Hall,
Oxford OX3 0BW, England



CONTENTS

January

P. ArcHaMBAULT et J. C. Cuevrier: Distribution de la température au sein d’un cylindre
trempe dans un liquide vaporisable

G. F. LyncHh and S. L. SEGeL: Direct measurement of the void fraction of a two-phase fluid by
nuclear magnetic resonance

M. D. Risti¢: The change in phase of a fluid considered as composed of molecule clusters
D. H. CHO and M. EpsTEIN: Laminar film condensation of flowing vapor on a horizontal
melting surface

R. G. ScurrLock and G. K. THORNTON : Pool heat transfer to liquid and supercritical helium in
high centrifugal acceleration fields

Y. Mory, K. HuikaTa and T. NaGATANI: Fundamental study of bubble dissolution in liquid

T. S. SARMA and S. P. SUKHATME: Local heat transfer from a horizontal cylinder to air in cross
flow: influence of free convection and free stream turbulence

K. KaTtaoka, H. Dor and T. Komai: Heat/mass transfer in Taylor vortex flow with constant
axial flow rates

A. WaTtsoN: The influence of axial wall conduction in variable property convection—with
particular reference to supercritical pressure fluids

J. H. MerxIN: Mixed convection from a horizontal circular cylinder
Yasuo Mori: Heat transfer bibliography—Japanese works

Shorter Communications
RALPH M. SINGER, DavID M. FRANCE and W. J. Minkowycz: A simplified model of inert gas bubble dynamics in
liquid metals
G. ANTONINIL, G. GUIFFANT and P. PERROT: The effect of transverse oscillations on heat transfer from a horizontal
hot-wire to a liquid. Holographic visualization

February

R. O. Buckius and C. L. TieN: Infrared flame radiation

E. VEROLLET, L. FULACHIER et 1. DEKEYSER: Etude phénomeénologique d’une couche limite
turbulente avec aspiration et chauffage 2 la paroi

J. K. PLATTEN and G. CHAVEPEYER : Nonlinear two dimensional Bénard convection with Soret
effect: free boundaries

Hirovuki Ozor, HAvATosHi Savama and STUuArRT W. CHURCHILL: Natura! convection
patterns in a long inclined rectangular box heated from below—I. Three-directional photo-
graphy

HirovUkl Ozog, KAZUMITSU YAMAMOTO, HAYATOSHI SAYAMA and STUART W. CHURCHILL:
Natural convection patterns in a long inclined rectangular box heated from below—Il. Three-
dimensional numerical results

O. E. DWYER, P. J. HLAvAC and B. G. NimMo: Eddy diffusivity of heat transfer in the radial
direction for turbulent flow of mercury in annuli

YoGeSH JALURIA and B. GEBHART: Buoyancy-induced flow arising from a line thermal source
on an adiabatic vertical surface

RaLPH E. Powg, JACK A. ScanpaN and THomas A. LArsoN: Flow studies for natural
convection in liquids between a sphere and its cubical enclosure

Shorter Communications
G. RADHAKRISHNAMACHARYA and M. K. Marti: Heat transfer to pulsatile flow in a porous channe!

S.S.Dua and C. L. TIEN: A generalized two-parameter relation for conduction-controlled rewetting of a hot vertical
surface

ALl K. DINCER, EL1SABETH M. DRAKE and ROBERT C. REID: Boiling of liquid nitrogen and methane on water. The
effect of initial water temperature

G. NaTH and MARGARET MUTHANNA : Laminar hypersonic boundary-layer flow at a three-dimensional stagnation
point with slip and mass transfer

Letters to the Editors
G. DE MEY: A comment on “An integral equation method for diffusion™

iii

PAGE

1

51

57

65
73
79

87
88

93

107

113

123

131

141

153

159

1
174
176
177

181



Contents

PAGE

Book Reviews

P.D. Dunn and D. A. Reay: Heat pipes 183

J.R. WHITEMAN: A bibliography of finite elements 183

W. Frost: Heat transfer at low temperatures 183

Jan. F. Kremer and Frank KRermH: Solar heating and cooling 184

THoMas F. IRVINE, JR. and JaAMES P, HARTNETT: Steam and air tables in SI units 184

S. L. Dixon: Fluid mechanics 185

S. L. DixoN: Worked examples in turbomachinery (fluid mechanics and thermodynamics) 185

M. Van Dyke: Perturbation methods in fluid mechanics 185
Announcement

International Symposium on Flow Visualization 186

March

E. HAHNE: Laudatio—ULRICH GRIGULL, On the occasion of his sixty-fifth birthday 187
SHRINIVAS K. Nayak and V. A. SANDBORN : Periodic heat transfer in directly opposed free and
forced convection flow 189
M. D. MikHAILov, G. CoMinN, S. DEL GIUDICE and G. P. RUNCcHI: Determination of thermal
wave distributions by the finite element method 195
PiNnG CHENG: The influence of lateral mass flux on free convection boundary layers in a
saturated porous medium 201
D. J. BrassINGTON and D. N. H. Carns: Measurements of forced convective heat transfer to
supercritical helium 207
LuiGt GERARDO NAPOLITANO, GIOVANNI MARIA CARLOMAGNO and PAaoLo VIGO: New classes
of similar solutions for laminar free convection problems 215
J. MaRrsHALL: Effect of operating conditions, physical size and fluid characteristics on the gas
separation performance of a Linderstrom-Lang vortex tube 227
Kaneyasu NisHikawa and YasuNosu Funta: Correlation of nucleate boiling heat transfer
based on bubble population density 233
J. MoLinieR et H. ANGELINO: Transfert de matiére entre une goutte et un liquide pulsé 247
A. KavianipouR and J. V. BEck: Thermal property estimation utilizing the Laplace transform
with application to asphaltic pavement 259
M. M. FaraHAT and E. E. MaDBoULY: Stable film boiling heat transfer from flat horizontal
plates facing downwards 269

E. M. SparRrOW, L. R. LAING, E. R. G. EckerT and R. J. GoLDSTEIN : Heat transfer bibliography 279

Shorter Communications
M. B.IBrRAHIM and V. WALKER: Heat transfer to variable property fluids in turbulent pipe flow: a transformation for a

particular case of property variations 291

D. S. RiLey and P. W. Duck: Application of the heat-balance integral method to the freezing of a cuboid 294

P. W. Duck and D. S. RILEY: An extension of existing solidification results obtained from the heat-balance integral

method 297
Book Review

N. RAHARATNAM: Turbulent jets 298

April

Obituary: In memory of Professor A. CRAYA 299
G. E. SCHNEIDER, A. B. STRONG and M. M. YovaNovicH: Transient thermal response of two
bodies communicating through a small circular contact area 301
H. K. Kuiken: Solidification of a liquid on a moving sheet 309
K. BREMHORST, L. KrEBs and D. B. GILMORE: The frequency response of hot-wire anemometer
sensors to heating current fluctuations 315

ARrI RaBL: Radiation transfer through specular passages—a simple approximation 323
iy ’



Contents

TroMAas H. HstuNG and GEorRGE THODOS: Mass-transfer factors from actual driving forces for
the flow of gases through packed beds (0.1 < Re < 100)

A.S.GuPTA and B. S. MazuMDER: Taylor diffusion in a falling film of a non-Newtonian liquid

B. A. KapEer and A. M. YacLoMm: Turbulent heat and mass transfer from a wall with paralle!
roughness ridges

ELMAR ACHENBACH : The effect of surface roughness on the heat transfer from a circular cylinder
to the cross flow of air

G. G. Brucker and E. M. Sparrow : Direct contact condensation of steam bubbles in water at
high pressure

A. T. WasseL and 1. CatTon: Diffusion from a line source in a neutral or stably stratified
atmospheric surface layer

Bruce Hunt: Diffusion in laminar pipe flow
M. 1. O. Ero: Buoyant plume rise in atmospheric inversions

H. C. UnaL: Void fraction and incipient point of boiling during the subcooled nucleate flow
boiling of water :

O. G. MARTYNENKO: Heat and mass transfer bibliography—Soviet works

Shorter Communications
R. A. MERI¢: An analytical study of natural convection in a vertical open tube

P. Payvar: Convective heat transfer to laminar flow over a plate of finite thickness
YoGEesH JALURIA and B. GeBHART: On disturbance growth mechanisms in a buoyancy induced flow
DuUANNE A. NELSON : Generalized direct exchange factors for isothermal molecular gases

Announcement
International Solar Energy Congress 1977

May

HirosHt KAwAMURA : Experimental and analytical study of transient heat transfer for turbulent
flow in a circular tube

G. TrrraTHI, K. N. SHUKLA and R. N. PANDEY: Intensive drying of an infinite plate

LeoN GRADON and ANATOL SELECKI: Evaporation of a liquid drop immersed in another
immiscible liquid. The case of ¢, < gy

J. KerN: A simple and apparently safe solution to the generalized Stefan problem

D. M. McELIGOT, M. F. TAYLOR and F. DURST: Internal forced convection to mixtures of inert
gases

W. ZisL: Global collocation approximations of the flow and temperature fields around a gas
and a vapour bubble

F. B. CHEUNG: Natural convection in a volumetrically heated fluid layer at high Rayleigh
numbers

Mikio SAkAKIBARA and Kazuo EnpoH: Effect of conduction in wall on heat transfer with
turbulent flow between parallel plates

T. K. ANG, J. D. Forp and D. C. T. Per: Microwave freeze-drying of food: a theoretical
investigation

LeoNARD Y. Coorer: Temperature of a cylindrical cavity wall heated by a periodic flux
J. Roszak and M. K. OBRgBSKA : On the dissolving rate of a solid with chemical reaction

V. Javeri: Magnetohydrodynamic channel flow heat transfer for temperature boundary
condition of the third kind

WILFRIED ROETZEL: Laminar film surface evaporation with uniform heat flux in a fast rotating
drum

BerRNARD HENRI CAUSSADE et GUY RENARD: Identification de la conductivité thermique et de
la chaleur specifique dans les équations de diffusion non linéaires

AL1 A. SHIBANI and M. N. Ozisix : A solution to heat transfer in turbulent flow between parallel
plates

v

PAGE

331
341

345

359

371

383
393
403

409
421

429
431
434
437

441

443
451

459
467

475

487

499

507

517
527
535

543

549

555

565



Contents

Shorter Communication

A. B. Ponter and K. M. AswaLp: Minimum thickness of a liquid fitm flowing down a vertical surface—validity of
Mikielewicz and Moszynski’s equation

Letter to the Editors

C. U.LinDERSTROM-LANG : Effect of operating conditions, physical size and fluid characteristics on the gas separation
performance of a Linderstrégm-Lang vortex tube

Book Review
C. Y. WeN and L. T. Fan: Models for flow systems and chemical reactors

Errata

June

M. DAaLLE DONNE and L. MEYER: Turbulent convective heat transfer from rough surfaces with
two-dimensional rectangular ribs

B. M. Berxovsky and V. G. BasHtovoi: The finite velocity of heat propagation from the
viewpoint of the kinetic theory

H. Mouron et H. De Rortk: Convection naturelle au sein d’'un liquide contenu dans une
capacité cylindrique verticale fermée soumise a un changement brusque de température
ambiante

Hans Scumipt: Bubble formation and heat transfer during dispersion of superheated steam in
saturated water—I. Bubble size and bubble detachment at single orifices

Hans ScHMmIDT: Bubble formation and heat transfer during dispersion of superheated steam in
saturated water—II. Heat transfer from superheated steam bubbles to saturated water during
bubble formation

K. Vairaveru and K. S. Sastri: Fully developed laminar free convection flow between two
parallel vertical walls—I

B. HoLzKNECHT: An analytical model of the transient ablation of polytetrafluoroethylene
layers

A. HIRsCHBERG and J. C. VAN MUISWINKEL: A correlation of recovery temperature data for
cylinders in a compressible flow at high Reynolds numbers

OWwEN M. GRIFFIN : An integral energy-balance model for the melting of solids on a hot moving
surface, with application to the transport processes during extrusion

S. W. HonG: Natural circulation in horizontal pipes
R. R. GiLrin: The effects of dendritic ice formation in water pipes
R. A. W. SHock : Nucleate boiling in binary mixtures

July

R.A.CraNEand R. 1. VACHON: A prediction of the bounds on the effective thermal conductivity
of granular materials

M. LANCE, J. N. GENCE et J. BATAILLE: Forme du flux d’entropie

L. FULACHIER, E. VEROLLET et I. DEKEYSER : Résultats expérimentaux concernant une couche
limite turbulente avec aspiration et chauffage 4 la paroi

S. N. TiwaRtr: Applications of infrared band model correlations to nongray radiation
A.J. WiLiMotT and A. BUrNS: Transient response of periodic-flow regenerators

M. R.F. HEIkAL, P. J. WALKLATE and A. P. HATTON : The effect of free stream turbulence level on
the flow and heat transfer in the entrance of an annulus

P. DUMARGUE et D. KaracHe: Etude du transfert de masse sur un cylindre osciliant
sinusoidalement dans un fluide Newtonien au repos

E. M. SPARROW, L. R. LAING, E. R. G. EckeRrT and R. J. GoLDsTEIN : Heat transfer bibliography
O. G. MARTYNENKO: Heat and mass transfer bibliography—Soviet works

Vi

PAGE

577

581
582

583

621

627

635

647

655

661

669

675
685
693
701

711
725

731
741
753

763

773
787
793



Contents

PAGE

Shorter Communication

P. Q. TuAN: Radiant heat transfer to dilute cloud of particles 801
Letters to the Editors _ .

M. ARUNACHALAM and V. SEENIRAJ: Comments on the paper “Application of perturbation techniques to heat-

transfer problems with variable thermal properties” 8U3

A.Aziz and J. Y. Benzies: Rejoinder 804
Book Reviews .

A. L. HORVATH: Physical properties of inorganic compounds (SI units}) 805

N. B. VARGAFTIK : Tables on the thermophysical properties of liquids and gases §9§

K. RaZnievie: Handbook of thermodynamic tables and charts L {U8]

August

PiNnG CHENG: Combined free and forced convection flow about inclined surfaces in porous
media

R. G. Sipparr and I K. PrarsoN: Prediction of multilayer chimney |

unsteady state conditions

CHI-LIANG YU and RUSSELL B. MESLER: A study of nucleate boiling near the peak heat flux
through measurement of transient surface temperature

R. A. Wtz : The effect of solute layering on lateral heat transfer in an enclosure

J. E. McELHiNeY and G. W. PrecksHoOT: Heat transfer in the entrance length of a horizontal
rotating tube

E. N. Gani¢ and W. M. Rousenow : Dispersed flow heat transfer
T. S. CHEN and A. MUcoGLU : Analysis of mixed forced and free convection about a sphere

S. NecMr and J. W. Rose: Heat-transfer measurements during dropwise condensation of
mercury

MuTsuMi SUzZUKI, SHIGERU MATsuMOTO and SIRo MAEDA: New analytical method for a
nonlinear diffusion problem

Erratum

September

PinG CHENG : Similarity solutions for mixed convection from horizontal impermeable surfaces
in saturated porous media

J.R. SmitH and W. H. GiepT: Temperature and concentration profiles in transient gas flows by
rotational Raman scattering

R. H. THRING: Fluidised bed combustion for the Stirling engine

P. J. Burns, L. C. CHow and C. L. Tien: Convection in a vertical slot filled with porous
insulation

J. G. vaN LeersuM and P. J. Banks: Equilibrinm heat and mass transfer in regenerators in
which condensation occurs

M. ELeENA: Etude expérimentale de la turbulence au voisinage de la paroi d’un tube légérement
chauffe

B. TaBarRROK and Ran C. LIN: Finite element analysis of free convection flows

JenN-WuU Ou and K. C. CHENG : Natural convection effects on Graetz problem in horizontal
isothermal tubes

M. LEDoux et P. VALENTIN: Etude par simulation thermique de la couche limite de diffusion
avec réaction de surface en régimes laminare et turbulent

E. M. Searrow, R. M. ABDEL-WAHED and S. V. PATaNkAR: Effect of approach-flow velocity
and temperature nonuniformities on boundary-layer flow and heat transfer

Korcuir Mizukami: The leading edge effect in unsteady natural convection on vertical plate with
time-dependent surface temperature or heat flux
vii

807

815

827
841

847
855
867

877

883
891

893

899
911

919

927

935
945

953

961

975

981



Contents

PAGE
Shorter Communications
Frep Cooper: Heat transfer from a sphere to an infinite medium 991
J. RAGHURAMAN : Analysis of counterflow heat exchanger for non-Newtonian fluids 994
Y. Zvirin, A. SHrtzer and G. Grossman: The natural circulation solar heater-models with linear and nonlinear
temperature distributions 997
Takao SANO: Unsteady boundary layer in impulsive stagnation flow 1000
Book Reviews
INTERNATIONAL CENTRE FOR HEAT AND MaAss TRANSFER: Heat transfer in fires—thermophysics, social aspects,
economic impact 1002
D. A. ReaY: Industrial energy conservation—a handbook for engineers and managers 1002
October
PH. MATHIEU et J. J. SMOLDEREN: Calcul d’un écoulement supersonique bidimensionnel d’un
fluide diphasique en presence de condensation 1003
E. MarscHaLL and L. L. MOREsCO: Analysis of binary film boiling 1013
YAN-Po CHANG : Analytical solution for heat conduction in anisotropic media in infinite, semi-
infinite and two-plane-bounded regions 1019
A. C. CLELAND and R. L. EARLE: The third kind of boundary condition in numerical freezing
calculations 1029
C.J. Lawn: Turbulent temperature fluctuations in liquid metals 1035
MorTeEN TvEITEREID: Thermal convection in a horizontal porous layer with internal heat
sources 1045
T. I. EKLUND and R. A. DoBBins: Application of the hot wire anemometer to temperature
measurement in transient gas flows 1051
V. P.Carey and J. C. MoLLENDORF: The temperature field above a concentrated heat source on
a vertical adiabatic surface 1059
StepHEN E. KIBBEE, JosE ANTONIO OrROZCO and Lours C. BurMmEisTER : Influence of liquid heat
conduction on maximum pressure during transient film boiling from a sphere to a saturated
liquid 1069
D. D. KALE: An analysis of heat transfer to turbulent flow of drag reducing fluids 1077

E. M. Sparrow, L. LAING, E. R. G. EckerT and R. J. GoLpsTEIN: Heat transfer bibliography 1083

Shorter Communications
RoBERT SIEGEL : Solidification of low conductivity material containing dispersed high conductivity particles 1087

P. RENGARAJAN and R. SHANKAR SUBRAMANIAN: Atmospheric dispersion of an instantaneous pollutant release 1090
Letters to the Editors

H. Ramm and K. Jouannsen: Comment on the paper “An evaluation of Buleev's model of turbulent exchange” 1093

ALAN QUARMBY: Rejoinder 1093
Book Reviews

NASA : Coliected works of Robert T. Jones 1095

PauL K. CHANG: Control of flow separation 1093
Announcement

International Union of Pure and Applied Chemistry 1096

November

E. R. G. EckerT, E. M. Sparrow, R. J. GOLDSTEIN, C. J. SCOTT, E. PFENDER, S. V. PATANKAR
and J. W. Ramsay: Heat Transfer—a Review of 1976 Literature 1097
HiroMasa Uspa, REINHARDT MOLLER, SATORU KoMmori and TOKURO MizusHINA: Eddy
diffusivity near the free surface of open channel flow 1127
Amir Karmmi: Laminar film condensation on helical reflux condensers and related con-
figurations 1137
WiLLiaM K. GeorGg, JrR., RoNaALD L. ALperT and Francesco TaMmaniNi: Turbulence
measurements in an axisymmetric buoyant plume 1145

viii



Contents

PAGFE
SHiva N. SINGH: Free convection from a sphere in a slightly-thermally stratified fluid 1155
MERRILL L. MINGES: Analysis of thermal and electrical energy transport in Poco AXM-5Q1
graphite 1161
R. M. FanD, E. W. Morris and M. Lum: Natural convection heat transfer from horizontal
cylinders to air, water and silicone oils for Rayleigh numbers between 3 x 10% and 2 x 107 1173
F. P. BERGER and K.-F. F.-L. Hau: Mass transfer in turbulent pipe flow measured by the
electrochemical method 1185
Ovuson Orft and H. J. HETHERINGTON : Application of the finite element method to natural
convection heat transfer from the open vertical channel 1195
K. H. Lau and PiNG CHENG: The effect of dike intrusion on free convection in conduction-
dominated geothermal reservoirs 1205
B. PRUNET-FOCH, F. LEGAY-DESESQUELLES et G. B. Diep: Effet sur la couche limite thermique
du decollement provoqué par une légére depression de paroi 1211
StanisLaAw SIENIUTYCZ: The variational principles of classical type for non-coupled non-
stationary irreversible transport processes with convective motion and relaxation 1221
D. Y. Goswami and R. I. VacHoNn: Radiative heat-transfer analysis using an effective
absorptivity for absorption, emission and scattering 1233
E. M. Sparrow and J. P. Karess: Local convective transfer coefficients in a channel
downstream of a partially constricted inlet 1241
Shorter Communications
StuarT W. CHURCHILL and Jai P. GUPTA: Approximations for conduction with freezing or melting 1251
A. Aziz: Perturbation solution for convective fin with internal heat generation and temperature dependent thermal
conductivity 1253
LapisLav PUsT: Investigation of temperature fields in heat exchangers of porous cylindrical boards 1255
M. MrvaMoto: Influence of variable properties upon transient and steady-state free convection 1258
A. B. PONTER, W. PeiER and R. KLiMKIEzZWICZ : Study of acoustic phenomena accompanying nucleate boiling of
subcooled dilute aqueous ethanol solutions and aqueous surfactant systems 1
M. Nikansam and R. Grerr: Infrared radiation properties of nitrous oxide in the 4.5 region 1262
Letters to the Editors
A. J. WILLMOTT: A comment on the paper “The effect of gas heat storage upon the performance of the thermal
regenerator”
J. ScurOPpEL and F. THIELE: Comment on the paper “Combined body force and forced convection in laminar film
condensation of mixed vapours—integral and finite difference treatment” 1268
Book Reviews
R. GouLARD: Combustion measurements 1269
B. V. KARLEKAR and R. M. DEsMOND : Engineering heat transfer 1269
J. 8. HsieH: Principles of thermodynamics 1269
D. R. GaskeLL: Introduction to metaliurgical thermodynamics 1270
E. F. ApiuTor: The new heat transfer, Vol. 3. Equipment design and analysis 1270
Some papers to be published 1271

December

KALMAN SCHULGASSER : Concerning the effective transverse conductivity of a two-dimensional

two-phase material 1273
H. M. Korrowsk! and C. SAvaTTeRI: Evaluation of sodium incipient superheat measurements
with regard to the importance of various experimental and physical parameters 1281
E. OBeRMEIER and A. SCHABER: A simple formula for multicomponent gaseous diffusion
coefficients derived from mean free path theory 1301
E. PATTANTYUS-H.: The characteristic functions of multiphase fluid systems and the
thermodynamic interpretation of vapour bubble collapse 1307
AsHOK R. CHANDRUPATLA and V. M. K. Sastri: Laminar forced convection heat transfer of a
non-Newtonian fluid in a square duct 1315
MiLaN Dmmi€: Collapse of one-component vapor bubble with translatory motion 1325

C. J. HOOGENDOORN : The effect of turbulence on heat transfer at a stagnation point 1333
: ix



Contents

PAGE
B.A.KADER and A. A. GUKHMAN : Turbulent mass transfer with a first-order chemical reaction
on a wall at Pr» 1 1339
K. N. SHukLa and R. N. Panpey: Temperature distributions in a system of two cylindrical
bodies 1351
M. P. CHAUVE et R. DuMas: Ecoulement turbulent en conduite annulaire avec aspiration aux
parois 1355
V. M. SOUNDALGEKAR and P. D. WAVRE: Unsteady free convection flow past as infinite vertical
plate with constant suction and mass transfer 1363
V.M. SoUunDALGEKAR and P. D. WavVRE: Unsteady free convection flow past an infinite vertical
plate with variable suction and mass transfer 1375
K. StepHAN and E. G. HorrmANN : Transition and flow boiling heat transfer inside a horizontal
tube 1381
H.C. UnAL, M. L. G. Van GasseLt and P. W. P. H. LupwiG: Dynamic instabilities in tubes of a
large capacity, straight-tube, once-through sodium heated steam generator 1389
S. S. SADHAL and W. W. MaRrTIN: Heat transfer through drop condensate using differential
inequalities 1401
M. D. MikHAILOV : General solution of diffusion processes in solid—liquid extraction 1409
A. K. MoHANTY, T. S. RAGHAVACHAR and R. S. NanDpa: Heat transfer from rotating short
radial blades 1417
Letter to the Editors
M. A. LLory: “The New Heat Transfer™: comments on O. A. Saunders’ review 1427
Book Reviews
D. W, Van KREVELENS: Selected papers on chemical science 1429
W. SzapLEwski: Turbulente Scherstromungen, Teil 1. Grenzshichten 1431
D. J. TriTTeN: Physical fluid dynamics 1430
B. E. RicHARDS: Measurement of unsteady fluid dynamic phenomena 1431
M. J. Moore and C. H. SIEVERDING: Two-phase steam flow in turbines and separation 1431
K. R. KRAMER and 5. I. Pa1: Magnetofluid dynamics for engineers and applied physicists 1432

ABDEL-WaHED, R. M., 975
ACHENBACH, E., 359
ALpERT, R. L., 1145
Ang, T. K., 517
ANGELING, H., 247
ANaus, S., 805 (B.R.)
AnTONINL G., 88
ARCHAMBAULT, P, 1
ARUNACHALAM, M., 803
AswaLrp, K. M, 575
Aziz, A., 804, 1253

Banks, P.J., 927
Barrow, H,, 1269 (B.R.}
Basurovoi, V. G, 621
BataiLLg, I, 725

Beck, ). V., 259

BENZIES, J. Y., 804
BERGER, F. P., 1185
BERKOUSKY, B. M., 621
BrapsHaw, P, 1431 (B.R.)
BrassiNgTON, D. J.,, 207
BremHoRrsT, K., 315
Brown, A, 183 (B.R.)

AUTHOR INDEX

Brucker, G. G., 371
Buckws, R. O, 93
BURMEISTER, L. C., 1069
Burns, A, 753

Burns, P. J., 919

CamrNs, D. N, H,, 207

Carey, V. P, 1051
CarLomMaGgNo, G. M, 215
CATTON, 1, 383

CAUSSADE, B. H., 555
CHANDRUPATLA, A. R, 1315
CHANG, Y.-P., 1019

CHAUVE, M. P 1355
CHAVEPEYER, G., 113

Cuen, T. S, 867

CHeng, K. C., 953

CHENG, P., 201, 807, 893, 1205
CHEUNG, F. B,, 499
CHEVRIER, J. C., 1

CHo,D. H,, 23

Cuow, L. C, 919
CHURCHILL, S. W, 123, 131, 1251

X

CLeELAND, A. C, 1029
Coming, G., 195
CooPER, F., 991
CooPER, L. Y., 527
CrANE, R. A, 711

DeKeYSER, L, 107, 731
Der GIupicg, S., 195
De Mey, G, 181

DE RoECK, H., 627
Diep, G. B, 1211
Dimic, M., 1325
DiINCER, A. K., 176
DossiNns, R. A, 1045
Do, H., 57

Donng, M. D, 583
DraxkE, ELISABETH M, 176
Dua,S. S, 174
Duck, P. W., 294, 297
DUMARGUE, P., 773
Dumas, R., 1355
Durst, F., 475
Dwyer, O.E, 141



Earig, R. L, 1029
Eckert, E. R. G., 279, 787, 1083, 1097
Exvunp, T. L, 1051
ELENA, M., 935
Enpon, K., 507
EpsTEIN, M., 23

Ero, M. 1. O, 403
Fanp, R .M., 1173
FarRaHAT, M. M, 269
Forp, L D, 517
Francg, D. M, 87
Funta, Y., 233
FuLacHigr, L., 107, 731

GaniG, E N, 855
GEBHART, B, 153,434
GeNCE, 1. N, 725
GeorGe, W. K. Jr., 1145
GiepT, W. H,, 899
GiLMORE, D. B, 315
GiLeiN, R. R, 693
Goupstem, R, 1, 279, 787, 1083, 1097
Goswami, D. Y., 1233
Grapoy, L., 459

GrEIG, R, 1262
GrirriN, O. M, 675
Grossman, G., 997
Gurrrant, G, 88
GUKHMAN, A. A, 1339
GUPTA, A. S, 341
Gurta, J. P, 1251

Haung, E, 187

HartnerT, L P, 184 (BR)
HATTON, A. P., 763
Hau,K.-F. F.-L., 1185
Havywoop, R. W, 184 (BR)
Hear, M.R.F,, 763
HeTHERINGTON, H. ], 1195
Hugata, K., 41
HIRSCHBERG, A., 669
Hiavac, P I, 141
Horrmann, E. G, 1381
HoLZKNECHT, B., 661
Hong, S. W, 685
Hoocenpoory, C. 1, 184 (BR.), 1333
Hswung, T. H, 331

Hunr, B, 393

IBRAHIM, M. B,, 291

JALURIA, Y., 153,434
JAVERL V., 543
Jonannsen, K., 1093

KapDer, B. A, 345, 1339
KavLacHg, D., 773
KALE, D. D, 1077
KaLes, 1. P, 1241
Karng, A, 1137
Kartaoka, K., 57
KAVIANIPOUR, A., 259
KawaMmuRra, H., 443
KERN, J., 467
KERSHENBAUM, L., 581 (B.R.)
KiBBEE, S. E., 1069
KrmMriezwicz, R, 1261
Komay, T, §7

Komory, S, 1127
Kotrowskr, H. M., 1281
Kress, L., 315

Kuken, H. X, 309

Author Index

Laing, L. R, 279, 787, 1083
Lance, M., 725

Larson, T. A, 159

Lay, K. H, 1205

Lawn, C. 1., 1035

Lepoux, M., 961
Legay-DesesQueLiss, F., 1211
LN, R.C.,, 945
LINDERSTROM-LANG, C. U, 577
Liory, M. A, 1427

Lupwig, P. W. P. H,, 1389
Lum, M, 1173

LyneH,G.F, 7

MaDBouLy, E. E., 269
MAEDA, S, 883

Mam, MK, 171
MaRscHALL, E., 1013
MARSHALL, 1, 227
MARTIN, W, W, 1401
MarTYNENKO, O. G, 421, 793
MaTthIey, P, 1003
MATSUMOTO, S., 883
MazUMDER, B. S, 341
McELHINEY, §. E,, 847
McEucor, D. M., 475
Merig, R. A, 429
MERKIN, I. H,, 73
MEsLER, R. B,, 827
MEYER, L., 583
MikxaiLov, M. D, 195, 1409
Minges, M. L., 1161
Minkowycz, W. 1., 87
Mrvamoro, M., 1258
Mizukam, K., 981
MizusHINa, T, 1127
MoHANTY, A. K., 1417
MOLINIER, §., 247
MoLLENDORF, J. C, 1059
MoLer, R, 1127
Morssco, L. L., 1013
Mory, Y., 41, 79

Morris, E. W, 1173
MouTon, H,, 627
MucogGLu, A, 867
MuTHANNA, MARGARET, 177

Nacartan, T, 41
Nanpa, R. S, 1417
NapoLiTaNO, L. G., 215
NatH, G, 177

Navak, S. K., 189
Necwmy, S, 877

NEewson, D. A, 437
Newrrt, DL M., 1429 (BR.)
Nicg, G. R, 1002 (BR.}
NIKANIAM, M, 1262
Nmvmo, B. G, 141
NisHikawa, K., 233

OBERMEIRR, E., 1301

Osnrgeska, M. K, 535
O'CALLAGHAN, P. W,, 1002 (B.R.)
Or, O, 1195

Orozco, J. A., 1069

Ou, 1-W., 953

Ozigix, M. N., 565

Ozog, H., 123,131

Panpey, R. N, 451, 1351
PATANKAR, S. V., 975, 1097
ParrantyUs-H, E,, 1307
Payvar, P, 431

Pearson, 1. K, 815

X1

P, D.C T, 517

Prisr, W, 1261

PErROT, P., 88
PrENDER, E., 1097
PraTTEN, LK., 113
PONTER, A. B., 575, 1261
Powg, R.E, 159
PrECKSHOT, G. W, 847
Pruner-Focw, B, 1211
Post, L., 1255

QUARMBY, A, 1093

Rast, A, 323
RADHAKRISHNAMACHARYA, G., 171
RAGHAVACHAR, T. §,, 1417
RAGHURAMAN, J., 994
Ramm, H., 1093

Ramsey, 1L W, 1097

Rem, R.C, 176

RENARD, G., 555
RENGARAIAN, P., 1090
Riey, D. S, 294, 297
Ristie, M. D, 15

Ropi, W., 1429 (B.R.}
RoerzEL, W, 549
Rousenow, W. M., 855
Rose, J. W., 877, 1270 (B.R.)
Rosten, H. 1., 1432 (B.R.)
Roszak, J., 535

RuncH G, P, 195

SADHAL, S. 8., 1401
SAKAKIBARA, M., 507
SaNDBRORN, V. A, 189
Sano, T., 1000
SarMA, T. 5, 51
Sasmri, K. S, 655
SastrL V. M. K., 1315
SavaTTery, €., 1281
SaviLig, G, 1269, 1270 (B.R.}
Savama, H, 123,131
ScANLAN, J. A, 159
SCHABER, A, 1301
ScHMIDT, H., 635, 647
SCHNEIDER, G. E., 301
ScuHrOPPEL, 1, 1268
ScuuLcasser, K., 1273
Scorr, C. I, 1097
Scuriock, R. G, 31
SEENIRAJ, V., 803
SeGEL, S. L., 7
SELECKI, A., 459
SHIBANL A. A, 565
SHITZER, A., 997
SHock, R.A. W, 701
SuukLa, K. N, 451, 1351
SibpaLrt, R, G., 815
SIEGEL, R., 1087
SIENIUTYCZ, S., 1221
SINGER, R. M, 87
SingH, 8. N, 1155
Smity, 1. R, 899
SMOLDEREN, J. kL, 1003
SOUNDALGEKAR, V. M., 1363, 1375
Sparrow, E. M., 279, 371, 787, 975,
1083, 1097, 1241
SpALDING, D. B., 298 (B.R.), 1431 (B.R.)
Squrg, L. C., 1095 (B.R.)
StepHAN, K., 1381
STRONG, A. B, 301
Stuart, 1. T, 185 (B.R}
SUBRAMANIAN, R. §,, 1090
SUKHATME, S. P, 51 °
Suzuki, M., 883



TABARROK, B., 945
Tamaning, F., 1145
TaviLor, M. F., 475
TAYLOR, R. G., 1430 (B.R.)
THieLg, F, 1268

THoDOS, G., 331
THorNTON, G. K., 31
THrING, R. H,, 911
THYAGARAIA, A, 185 (B.R.)
Tien, C. L., 93,174, 184 (B.R.), 919
Twary, S. N, 741
TripaTHL, G., 451

Tuan, P. Q. 801

Turner, C. E.,, 183 (B.R.)
TVEITEREID, M., 1045

Author [ndex

L}EDA, H., 1127
Unat, H. C., 409, 1389

Vacuon, R L, 711, 1233
VAJRAVELU, K, 655
VALENTIN, P., 961

VAN Gassert, M. L. G., 1389
VAN LEERSUM, J. G., 927
Van Musswinkes, 1. C., 669
VEROLLET, E., 107, 731

Vico, P, 215

WALKER, V., 291
WALKLATE, P, J., 763
Wasser, A. T., 383

Printed in England by A. Wheaton & Co., Exeter

Xii

WATSON, A, 63

WavRre, P. D., 1363, 1375
WEINBERG, F., 1269 (B.R.)
WiLLMoTT, A. L., 753, 1267
WirTz, R. A., 841

YAGLOM, A. M., 345
Yamamoro, K., 131
Young, A. D., 1095 (B.R.)
YovaNovicH, M. M., 301
Yu, C.-L., 827

Zur, W, 487
Zumin, Y., 997

2i0



