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Application to Homogenization Method for Finite Element Analysis of
Dimpled Tube Type Intercooler
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Fig. 1 dlmple type heat transfer tube
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Fig. 2 unit geometry of dimpled tube

Fig. 3 boundary condition for effective Young's modulus
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Fig. 4 boundary condition for effective shear modulus
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Fig. 5 boundary condition for effective conductivity
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Table. 1 effective material property and original value

Effective Material Property

E, 104,783 G, 99,870 k, 0.0148
E, 200,000 | G, 46,291 k, 0.0054
E, 71,589 G, 110,661 k, 0.0136
Ve, 0.277 V. 0.112 Vo 0.29
v, 029 | v, 0077 | v, 0.0598
Original Value
E 200,000 v 0.29
k 0.0162 oy 215MPa
Unit E,G: N/mm® k: Wmm- K
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Fig. 6 comparison of heat transfer analysis result between realistic
model(right) and homogeneous model(left)

Fig. 7 comparison of heat-structure coupled analysis result between
realistic model(right) and homogeneous model(left)

Fig. 8 comparison of pressure analysis result between realistic
model(right) and homogeneous model(left)
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