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Abstract

An inverse radiation analysis is presented for the estimation of the boundary emissivities for an
absorbing, emitting, and scattering media with diffusely emitting and reflecting opaque boundaries. The
finite-volume method is employed to solve the radiative transfer equation for a two-dimensional
irregular geometry. A hybrid genetic algorithm is proposed for improving the efficiency of the genetic
algorithm and reducing the effects of genetic parameters on the performance of the genetic algorithm.
After verifying the performance of the proposed hybrid genetic algorithm, it is applied to inverse
radiation analysis in estimating the wall emissivities in a two-dimensional irregular medium when the
measured temperatures are given at only four data positions. The effect of measurement errors on the
estimation accuracy is examined.
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Fig. 1 The flowchart of the proposed
hybrid genetic algorithm (HGA)
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control angle
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Fig. 3 Schematics of the physical system and
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Fig. 4 Comparison of best fitness between GA without
and with LOA for different random seeds
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Fig. 7 Best & average fitness histories for different
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Table 1 Estimated emissivities & relative errors

Range | yiie | ooimated | oot
e | o1 | 07 0.7003 0.04
& | 01 | 07 0.7015 021
& | 01 | 07 0.6991 0.13
e | 01 | 07 0.7001 0.01

Table 2 Estimated emissivities & relative errors
for different standard deviations

oq=0.05 04=0.1 04=0.5
True

Value Rel. Rel. Rel.
Value|Errors | Value|Errors| Value| Errors
(%) (%) (%)

& 07 [0684| 225 | 0671 413 (0571 1831
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