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Study on Parallel Computation and Load Balance Strategy Based on
Multiblock Structured Grid

LI Gui-bo

YANG Guo-wei

( Key Laboratory of High Temperature Gas Dynamics Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: In order to improve stability and efficiency of computational fluid dynamics ( CFD) program a general data

transfer method and a genetic algorithm load balance strategy-based are presented in this paper

A parallel program is

developed on the basis of existing serial program for the multiblock structured grid. This parallel program whose message

transport mechanism is based on the MPI can be run on different parallel computer architectures and has better portability.

Many numerical experiments show that the parallel program is stable and efficient and can be further applied to massively

engineering computations.
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Fig.5 Grid cell number VS grid block number

1 16

Table 1  Grid combination results of 16 processes

16 — Casel 16 — Case2 16 — Case3 16 — Cased
Fia 0.0052% 0.0082% 0.0387% 0.0172%
A 1098948 1093474 1083210 1077852
2 32

Table 2 Grid combination results of 32 processes

32
07F  —a— A
- —©— STAR-CCM+
0.65 [ —%— CFL3D

—e— %Lk

0.45 |-

0.4, I 1 I 1

Fig.6  Lift coefficient at different angle of attack

Table 3 Drag and lift coefficient for different angle of

attack and different grid cell number

32 — Casel 32 —Case2 32 —Case3 32 — Cased
Fia 0.991% 0.706% 0.165% 1.110%
A 1134940 1129102 1118152 1106734
4
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Table 4  Speed up and efficiency
T,/s T, /s T./s R S E
1 28532
== 2 312 0.62 14707 0.02 1.94 97.0%
== 4 235 0.47 7399 0.03 3.8 96.4%
zz22 212 42 1 1 4
=§§§-' 8 0. 399 0.05 7.15 89.4%
2222
e 16 172 0.34 2225 0.08 12.82 80.1%
. 32 115 0.23 1266 0.09 22.54 70.4%
4 T,
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0 32
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Fig.8 Surface pressure contours CPU
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Table 5 Detailed test results of 16 and 32 processes
0 0.5 0.5
X/C Y/B=0.331 X/C ¥/B=0.411 T./s T, /s T/ £
16 — Casel 190 0.380 2191 81.4%
3 aaaag 16 — Case2 186 0.372 2180 81.8%
.5
N p 16 — Case3 182 0.364 2189 81.5%
=0 16 — Case4 172 0.344 2225 80.1%
0.5 32 - Casel 126 0.252 1270 70.2%
: o 5 32 - Case2 123 0.246 1286 69.3%
X/C Y/B =0.514 X/C ¥/B=0.847 32 - Case3 122 0.244 1263 70.6%
32 - Case4 115 0.230 1266 70.4%

9

Fig.9 Pressure coefficient of different sections
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