KSME 05F064

W 82 9d viARE 018d 4R 94 44 47
)

The Topology Design Optimization of Cooling Fins Using the Internal Element
Connectivity Parameterization Method

Young Soo Joung, Yoon Young Kim

Key Words: Topology optimization($]4 &% A7), Thermal problem(& ¥ #l), Cooling fin(*3Zt4),
Undershooting($1 T 52 E), Element Connectivity( 2.4 & Z), Side convection(F % t /)
Abstract: The topology optimization of cooling fins is carried out. Though the topology design method has
been successful in structural problems, serious numerical difficulties such as non-physical temperature
undershooting have been often observed in its applications to thermal problemsy. In this investigation, a new
method called the element connectivity parameterizing topology optimization method is proposed where all
important phenomena such as conduction, surface convection and side convection are taken into account. It
was difficult to deal with side convection with conventional approaches. Several cooling fin design problems

were considered to show the effectiveness of the proposed method.
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Abstract : An engine cooling system affects overall performances of an engine which has been recently
requested higher power in more confined engine room. The design of efficient cooling system demands a
great effort to effectively correlate with each components, such as water jacket, radiator, coolant pump,
cooling fan, etc. Thus, the aim of this study is to provide the design tool of the cooling system in the
early design stage by enabling for the designer to accurately predict the engine cooling performances. This
user-friendly design tool has various ways to assemble each components and control the running condition
with related database. The present design tool was simulated and compared with experimental data. As a
result, the inlet and outlet temperature of the radiator agree very well with experiments.
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