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A Basic Study of Thermal-Fluid Flow Analysis Using Grid Computing
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Abstract

Simulation of three-dimensional turbulent flow with LES and DNS takes much time and expense with
currently available computing resources and requires big computing resources especially for high Reynolds
number. The emerging alternative to provide the required computing power and working environment is the
Grid computing technology. We developed the CFD code which carries out the parallel computing under the
Grid environment. We constructed the Grid environment by connecting different PC-cluster systems located at
two different institutes of Pusan National University in Busan and KISTI in Daejeon. The specification of PC-
cluster located at two different institutes is not uniform. We run our parallelized computer code under the Grid
environment and compared its performance with that obtained using the homogeneous computing
environment. When we run our code under the Grid environment, the communication time between different
computer nodes takes much larger time than the real computation time. Thus the Grid computing requires the

highly fast network speed.
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Table 1 Specification of system

Location PNU-RIMT KISTI PNU-HPSC
Computing environment - WAN(With GlothN(With Globus) LAN(Without Globus)

System name Wake Jupiter & Venus Supreme

System architecture PC-Cluster PC-Cluster PC-Cluster
No. of nodes 24 80 64
Process P4 2.0GHz P4 2.0GHz P3 550MHz
Specification | Memory 512MB 512MB 1GB
oS Redhat Linux 7.3 Redhat Linux 7.3 Redhat Linux 7.1
Network FastEthernet FastEthemet Myrinet
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Fig. 1 Different computing environments used in the
present study
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Table 2 CPU nodes, total number of grid points and geometry used for different cases

CPU node Total number of grid points Geometry
4 70,000
Case | 9 70,000 Driven Cavity
16 70,000
4 40,000
Case 2 9 90,000 Driven Cavity
16 160,000
Case 3 12 700,000 Cylinder with Circular Fins
Case 4 24 2,000,000 Tube Banks
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