
International Society of Grid Generation 
 
 
 

99tthh  IInntteerrnnaattiioonnaall  CCoonnffeerreennccee  
oonn  NNuummeerriiccaall  GGrriidd  GGeenneerraattiioonn    

iinn  CCoommppuuttaattiioonnaall  FFiieelldd  SSiimmuullaattiioonnss  
22000055    

  
  
  
  
  
 

 
 

June 12 – 15, 2005 
San Jose, California, USA 

 
 
 
 

 

 

Printed from e-media with permission by: 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN: 978-1-60423-682-8 

 
 
Some format issues inherent in the e-media version may also appear in this print version. 



Numerical Grid Generation in Computational Field Simulations 2005 
 
Edited by: 
 
P. Papadopoulos 
J. Häuser 
J.F. Thompson 
B.K. Soni 
R.M. Spitaleri 
 
Copyright Pending 
 
First published in June 2005 by 
The International Society of Grid Generation 
Department of Mechanical Engineering 
University of Alabama at Birmingham 
BEC 257 
1530 3rd Ave. S. 
Birmingham, AL 35294-4461 , USA 
 
Copies may be obtained from the publisher by fax at 205-975-7217 
 
All Rights Reserved. 
No part of this publication may be reproduced, stored in a retrieval system or transmitted, 
in any form or by any means (electronic, mechanical, photocopy, or otherwise) without 
prior permission of the publisher the International Society of Grid Generation. 



CONTENTS 
 
Preface 1 
  
First-Order Algorithm of Conservative Interpolation on Hexahedral Meshes  3 
B. N. Azarenok  

Generating Airplane Wings for Numerical Simulation and Production 13 
K. Brakhage, P. Lamby  

Unstructured Grid Coarsening for Efficient Analysis of Cavity Backed Stacked Patch 
Antennas 

23 

J. W. van der Burg, D. van der Heul, H. Schippers  

An Automated Surface Refinement Strategy for Hybrid Meshes on Multiple Geometries in 
Close Proximity 

33 

S. Chalasani, D. Thompson  

Advances in Software Tools for Pre-processing and Post-processing of Overset Grid 
Computations 

43 

W. M. Chan  

A “Compress-Free” Multi-domain Polyhedral Mesh Generation Methodology for “Dirty” 
Geometry Components 

51 

W. Yuan, C. P. Chen  

Mixed Algebraic Methods based on Locally Tensor Product Functions 61 
C. Conti, R. Morandi, R. M. Spitaleri  

A Strategy for Dynamic Mesh Adaption on Moving/Deforming Meshes 71 
T. Gessner, C. K. Lim  

Geometric Characteristics Extraction of Triangulated Free-form Surfaces using Medial Axis 
for Metric Enhancement 

81 

H. Bouazzi, F. Guibault, K. Tchon  

Box Technique for the Generation of Highly Complex 3D Mulit-block Structured Grid using 
GridPro® 

95 

W. Dai, J. Hauser  

Flow-Generated Grids – Gridless Computation using the Unified Coordinates 105 
W. H. Hui, G. P. Zhao, J. J. Hu  

Generation of Unstructured Meshes in Parallel using an Advancing Front Method 115 
Y. Ito, A. M. Shih, A. K. Erukala, B. K. Soni  

Unstructured Dynamic Grids for Aerodynamic Shape Optimization with Genetic Algorithm 125 
A. Jahangirian, N. Fouladi  

Numerical Grid Generation for Solving the Navier-Stokes Equations using B-Spline 
Techniques 

132 

P. Lamby, K. Brakhage  

Dynamic r-Refinement 3-D Adaptive Mesh Simulation of Atmospheric Features and 
Turbulence 

142 

X. Xiao, D. S. McRae, H. A. Hassan  

Unstructured Mesh Generation Around the Complex Configurations by the Delaunay 
Triangulation Method 

152 

Z. Toufik, H. Nasreddine  

Grid Generation Strategies for Shuttle Contingency Abort Aerodynamics 160 
P. Papadopoulos, D. K. Prabhu, C. B. Davies, M. J. Wright, R. D. McDaniel, E. 
Venkatapthy, P. Wercinski 

 



 
Trajectory Based Automatic Grid Generation Tool for Atmospheric Entry CFD Modeling 174 
P. Papadopoulos, P. Subrahmanyam  

Boundary/Contour Fitted Grid Generation for Effective Visualizations in a Digital Library of 
Mathematical Functions 

185 

B. Saunders, Q. Wang  

Fast Clifford Fourier Transformation for Unstructured Vector Field Data 195
M. Schlemmer, I. Hotz, V. Natarajan, B. Hamann, H. Hagen  

A Projection Technique for Creating Boundary Quadrants and Elements in Modified 
Quadtree Mesh Generation Method 

205

H. Sharifi, A. Gakwaya  

Using a Riemannian Metric as a Control Function for Generalized Elliptic Smoothing 220 
Y. Sirois, J. Dompierre, M. Vallet, F. Guibualt  

Numerical Simulation on Boundary-Fitted Grids of Acoustic Field Evolutions Around an 
Obstacle  

230 

M. M. Cerimele, F. Pistella, R. M. Spitaleri  

Multi-Block Structured Grid for Numerical Simulations of Blood Flow in Total 
Cavopulmonary Connection 

240 

H. Tokunaga, H. Nakae  

Building Geometry and Meshes for Simulating the Respiratory System of Mammals 250 
L. Trease, H. Trease, J. Fowler, K. Minard, R. Corley, C. Timchalk, D. Einstein  

A Higher Order Representation of Unstructured Surface Grids 259 
L. Tysell  

Generation of Optimal Grids for the Volumes of Revolution  269 
T. N. Bronina, O. V. Ushakova  

Generation of Adaptive Point Distributions using the Quadtree Data Structure for 
Meshless Solvers 

279 

U. M. Varma  

Mesh Simplification using Quasi-Covariance 289 
H. Xu, T. S. Newman  

Size Function Speed Enhancement by R-Tree Algorithm using the Spatial Index                                       299
Library 

 

I. Hasbani, J. Zhu  

 




