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The Stability Evaluation of Bending Part in the Tube for Heat Exchanger
of Humidifier through the Thermal-Structural Interaction Analysis in
MCFC Fuel Cell
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Fig. 1 Analysis Model of Tube for Heat Exchanger
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Table 1 Thermal Properties of TP310S

Coefficient of Thermal Expansion
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(m/m°C) Temperature (°C)
1.58E-005 100
1.62E-005 315
1.69E-005 540
1.91E-005 650
Thermal Conductivity o
(WIm°C) Temperature (°C)
13.6 25
14.4 125
16.4 225
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Fig. 2 Temperature Distribution of Humidifier Tube

Table 2 Mechanical Properties of TP310S

Temperature  Young’s Modulus Bulk Modulus
(%) (MPa) (MPa)
21 1.9512e+005 1.6260e+005
93 1.9030e+005 1.5858e+005
149 1.8616e+005 1.5513e+005
204 1.8271e+005 1.5526e+005
290 1.7789e+005 1.4824e+005
316 1.7444e+005 1.4536e+005
371 1.7099e+005 1.4249e+005
427 1.6616e+005 1.3847e+005
482 1.6203.e+005 1.3502e+005
538 1.5720e+005 1.3100e+005
593 1.5237e+005 1.2698e+005
649 1.4617e+005 1.2181e+005
Density Yield Strength Ultimate Strength
(kg/m”) (MPa) (MPa)
8000 310 620

Fig. 3 Loading and Boundary Conditions of FEA
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Fig. 4 Deformation of Tube with Thermal Strain
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Fig. 5 Safety Factor of Tube for Heat Exchanger under
Thermal and Structural Effect
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