MEFEFHE I 21— a VERV VRV T L2000 458 CE 117

KFREPC ISR EZRAVER—BEIZED
mnEBREEOERYEaL—Y 3y
B, EERAL
LT

Numerical Simulation of Flow and Heat Transfer Using Unified Method
on Large Scale PC-Cluster

by
Minoru SHIRAZAKI and Ryutarc HIMENO

ABSTRACT
Heat transfer between fluid and solid, which occurs in heat exchangers, steam generators and so forth, is one of the most important
phenomena in the field of engineering. In this paper, a coupling phenomenon including flow of thermal fluid and heat transfer in a solid is
analyzed using the finite element method on a large scale PC-cluster system, the RIKEN Super Combined Cluster (RSCC). To estimate

thermal interaction between fluid and solid, both flow of therma! fluid and heat transfer in solid must be considered. As a unified method
for the coupling analysis, a method based on the assumption that the solid is a virtual fluid in which the flow velocity is zero is selected. We
can simulate flow of the thermal fluid and heat transfer in the solid by solving the same governing equations. Almost all processes of the
computation can be parallelized because an exchange of thermal boundary conditions between the fluid and the solid is not necessary. High
parallel efficiency is achieved on parallel environment. Internal and external thermal flows of a tube array are analyzed with consideration
of heat transfer. Flows around a heatsink mounted on a CPU and heat transfer in the heatsink are also analyzed. It is confirmed that the

computation of the coupling phenomenon can be achieved with high parallel efficiency on the large scale PC-cluster system using this

approach.
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3.1 RSCC (RIKEN Super Combined Cluster)
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