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Abstract In this study, the manifold shape of air-cooled electronic equipment was optimized and verified
using topology optimization techniques and 3D printing manufacturing methods. The manifold is a
component through which cooling air enters and branches out, and accounts for a significant portion
of the pressure drop in the flow path of the equipment. Therefore, optimizing the shape of the manifold
helps improve the flow performance of the equipment and reduces the specifications and costs of the
cooling structure. First, the pressure drop was set as the objective function, and topology optimization
numerical analysis was performed with the flow balance in the multi-channel cooling fin as a constraint
and a manifold shape with improved pressure drop compared to the existing geometric shape. A
manifold was manufactured from engineering plastic using material extrusion 3D printing, and a
pressure drop measurement test was performed. As a result, the shape derived through topology
optimization showed a pressure drop improvement effect of more than 28% compared to the manifold
derived through a case study of existing geometric shape variables. The topology optimization
development workflow presented in this study can be used to optimize products with various structures

using topology optimization techniques.
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Table 1. Heat Value and cooling air supply conditions

Item Value
20 °C
0.018 kg/s
0.026 kg/s
0.035 kg/s

0.044 kg/s
0.053 kg/s
0.062 kg/s

Inlet Temp.

Boundary

Conditions Inlet mass flow rate

2.3 CFD AlZg[0|M

g HAHI A2 Siemensiit?]  STAR-
CCM+(ver 2210) Topology optimization solvere}
Adjoint solverZ ©o|&3lo] 3519 oH, 5 FFX
Ao 2 242 SiemensmiJ FloEFD(ver 2205)%
AH&SHT
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Fig. 9. 3D printing process & results
(a) Pre-process in GrabCAD (b) printed product
(c) BM(assembled with housing)
(d) TM(assembled with housing)
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