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Abstract : In this study, the thermal characteristics of adaptor housing according to shape of air inlet port and lot-tracking
edge were analyzed by using the numerical method. The boundary conditions of heat flux and heat flux time are 500,000
W/m? and 1 second, 2 seconds, 5 seconds, and 10 seconds, respectively. The radii of the air inlet port and curvature of
lot-tracking edge are 0.0 mm, 0.5 mm, 1.0 mm, and 2.0 mm. As a result, the amount of thermal strain is reduced by up to 34 %
when the radius of the air inlet port in the adapter housing is 2.0 mm. Furthermore, there is a reducing effect of thermal strain
by up to 38 % when the curvature of lot-tracking edge is 2.0 mm.
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Fig. 3 Analysis object position of the adaptor housing
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Table 1 Specifications of the air inlet port and lot-tracking
edge of adaptor housing (unit: mm)

Radius of Curvature of
) air inlet port lot-tracking edge
Service Base model 0.5 Base model 0.0
chamber
Difference 0.0, 1.0, Difference 0.5, 1.0,
model 2.0 model 2.0
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Table 2 Chemical compositions at the ALDC 12.1 model of
adaptor housing”

Ingredient | Content [%] Material properties
Al 80.5~85.8 | Thermal conductivity 204
Cu 13-3.5 (Wm K)
Si 9.6-12.0 Density (kg/m’) | 2,707
etal 3.6~4.0 Specific heat (J/kg-K) 8,250
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Fig. 5 Grid dependence test according to grid size at the
joint of air inlet port
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Fig. 6 Temperature values according to the radius of air
inlet port
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Fig. 7 Non-dimensional temperature according to the radius
of air inlet port
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Fig. 8 Thermal strain according to the radius of air inlet port
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Fig. 11 Non-dimensional temperature according to the
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