
Contents

Preface ix

NUMERICAL PROPERTIES AND METHODOLOGIES

A Survey of FiniteDifferenceSchemes for ParabolicPartialDifferential
Equations*
W.F.Ames 3

VariationalPrinciplesfor Heat Transfer*

B.A.Finlayson 17

Comparison of FiniteDifferenceMethod and FiniteElement Method*
T.M.Shih and Y.N.Chen 33

An Applicationof Two-Stage, Two-Level FiniteDifferenceSchemes
in Nonlinear Heat Diffusion

P.C.Meek and J.Norbury 55

Mixed Time IntegrationSchemes for TransientConduction Forced-
Convection Analysis
W.K.Liu and J.I.Lin 83

A New ExplicitMethod for the Numerical Solutionof ParabolicDifferential
Equations
N.Satofuka 97

Evaluationof a New IterativeSolution Procedure for Conduction Heat
TransferProblems
D.O.Blackketter,R.0.Warrington, and R. Horning 109

Coordinate Transformation Method for Heat Conduction in 3-D
A.K.Agrawal and R.S.Peckover 121

Two-Dimensional Analysisof Fin Assembly Heat Transfer:A Comparison
of Solution Techniques

D.B.Ingham, P.J.Heggs, M. Manzoor, and P.R.Stones 135

Development of InverseFiniteElement Techniques for Evaluation
of Measurements Obtained from Welding Process

J.W.Macqueene, R.L.Akau, G.W.Krutz,
and R.J.Schoenhals 149

Behavior of the FiniteElement Method with Coarse Discretization
and a Discontinuous Boundary Condition
E.C.Lemmon 165

Invitedreviewingpapers.



vi CONTENTS

HIGHER-ORDER SCHEMES

"Mehrstellen" Techniques for the Numerical Solution of Unsteady

Incompressible Viscous Flow in Enclosures

Y.Lecointe,J.Piquet, and M.Visonneau 183

A Fourth Order, Cost Effective and Stable Finite Difference Scheme for the

Convection-Diffusion Equation

M.M.Gupta, R.P.Manohar, andJ.W.Stephenson 201

A Convectively Stable, Third-Order Accurate Finite-Difference Method

for steady Two-Dimensional Flow and Heat Transfer
0.P.Leonard 211

FREE CONVECTION IN ENCLOSURES

A Semidirect Method for Combined Natural and Forced Convection

Problems Including Solute

P.J.Roache 229

A Thermal Convection Simulation in Three Dimensions by a Modified Finite

Element Method

C.D.Upson, P.M.Gresho, R.L.Sani, S.T.Chan,

and R.L.Lee 245

Effects of Grid Distribution on the Computation of High Rayleigh Number

Convection in a DifferentiallyHeated Cavity

C.Quon 261

Finite Element Calculation of Buoyancy-Driven Convection near a Melt/

Solid Phase Boundary

C.J.Chang and R.A.Brown 283

Simulation of Free Convection in Multiple Fluid Layers in an Enclosure

by Finite Differences

R.W.Knight and M. E. Palmer, III 305

STREAMWISE-DIFFUSION FLOWS

Numerical Analysis of Singular Perturbation Problems*

R.B.Kellogg and H. Han 323

Treatment of Numerical Oscillationsin Heat and Mass Transfer Problems

with "Fronts"

G.F.Carey and L.J.Hayes 337



CONTENTS vii

LAMINAR AND TURBULENT EXTERNAL FLOWS

Heat Transferin Flow Past Cylinderswith VariableViscosity
M.W.Chang, B.A.Finlayson, and C.A.Sleicher 349

The Unsteady Compressible Boundary Layer over a Semi-infiniteFlatPlate
Caused by a Moving Shock
S.F.Shen and Y.M.Chen 361

Heat Transfer Calculationfor Hypersonic Flows over Blunt Noses Using
and Unsteady ImplicitScheme

T.Hsieh 375

Numerical Solutionsfor Flow and Heat Transferof a Plane Turbulent
Oblique Impinging Jet
J.C.Hwang and F. K. Tsou 403

TWO-PHASE FLOWS

Developments in theIPSA Procedure for Numerical Computation
of Multiphase-flow Phenomena with Interphase Slip,Unequal
Temperatures, etc.*
D.B.Spalding 421

A Numerical Method for Steam-Water Two-Phase Flow Heat Transfer
Simulation
S.S.Wang, R.E.Ferguson, and J.H.Stuhmiller 437

Numerical Methods for the Transient Behavior of Two-Phase Flow Heat
Transferin Evaporators and Condensers
J.J.Brasz and K.Koenig 461

THERMAL RADIATION

Numerical Methods in Radiation Heat Transfer*
D.K.Edwards 479

Applicationof FiniteElements to Heat Transferin a ParticipatingMedium
M.L.Nice 497

COMBUSTION AND FIRES

A Numerical Finite-DifferenceStudy of the OscillatoryBehavior

of VerticallyVented Compartments
K.Satoh, J.R.Lloyd, K.T.Yang, and A.M.Kanury 517

A Numerical Study of One-Dimensional Enclosed Flames

J.I.Ramos 529

Index 547


	page1
	page2
	page3

