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A study on the Evaluation of Heat Transfer Coefficient
by Optimization Algorithm

J. T. Kim, C. H. Lim, J. K. Choi
(Received November 16, 2006)

Abstract

New method for evaluation of heat transfer coefficient is proposed. In general, many researchers have been studied
about inverse problem in order to calculate the heat transfer coefficient on three-dimensional heat conduction problem.
But they can get the time-dependent heat transfer coefficient only through inverse problem. In order to acquire
temperature-dependent heat transfer coefficient, it requires much time for numerous repetitive calculation and
inconvenient manual modification. In order to solve these problems, we are using the SQP(Sequential Quadratic
Programming) as an optimization algorithm. When the temperature history is given by experiment, the optimization
algorithm can evaluate the temperature-dependent heat transfer coefficient with automatic repetitive calculation until
difference between calculated temperature history and experimental ones is minimized. Finally, temperature-dependent
heat transfer coefficient evaluated by developed program can used on various heat transfer problem.
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Fig. 4 Flowchart of HTC evaluation procedure

Table 1 Conditions for HTC evaluation

Condition | PAG conc. Constraint” | Temperature step for HTC ~
#1 10% No 0~1100, interval 100°C(12 step)
#2 10% No 0~300, interval 100°C, 350~900, interval 50°C(16 step)
#3 10% Yes 0~900, interval 100°C (10 step)
#4 10% Yes 0~300, interval 100°C, 350~900, interval 50°C(16 step)
#5 10% Yes 0~900, interval 25°C(37 step)
#6 30% No 0~1100, interval 100°C(12 step)
#7 30% No 0~300, interval 100°C, 350~900, interval 50°C(16 step)
#8 30% Yes 0~900, interval 100°C (10 step)
#9 30% Yes 0~300, interval 100°C, 350~900, interval 50°C(16 step)
#10 30% Yes 0~900, interval 25°C(37 step)

" discrepancy value between each temperature step and adjacent node is confined as 0.02
** initial values are set to 0.01 for each condition and each level
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Table 2 Iteration No. of HTC evaluation for each condition

Condition #1 #2 #3

#4

#5 #6 #7 #8 #9 #10

Iteration 417 428 600
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