87

© EHATIR X

E'EH*'BH%]_BO:]**'O]"?"{OI_***

Calculation of Heat Transfer Coefficients by Steady State

Inverse Heat Conduction

J.R.Cho - W.B. Bae - B. Y. Lee

Key words : inverse heat conduction problem(@ A= o &), heat transfer coefficient(d A

2 A %), finite element method( 3 82 A1), optimization technique(# 2 3}7]4)

Abstract

The inverse heat conduction problems is the calculation of surface heat transfer coefficients by
utilizing measured temperature. The numerical technique of finite element analysis and
optimization is introduced to calculate temperatures and heat transfer coefficients. The calculated
heat transfer coefficients and temperature distribution are good agreement with the results of
direct analysis. The inverse method has been applied to the control valve of nuclear power plant.
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Fig. 3 Finite element mesh and boundary conditions for verification problem
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Table 2 Comparison of temperature
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Table 3 Chemical composition of test valve
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Fig. 4 History of objective function during
optimization procedure
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Fig. 5 Assembly drawing of model valve(1/4 scale)
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Table 4 Experimental conditions
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Fig. 7 Heating sections of test valve casing

Photo. 1 Test valve casing wound with heating
elements

Photo. 2 Experimental setup of test valve casing
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Fig. 8 Measured temperatures in the steady state
of CASE I
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Fig. 9 Measured temperatures in the steady state
of CASE II
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Fig. 11 Boundary regions of heat transfer
coefficients
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Fig. 12 Calculated heat transfer coefficients in test
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Fig. 13 Temperature distribution with calculated
HTC in CASE 1
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Table 5 Calculated temperatures and measured
temperatures in CASE I condition
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