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Abstract

An inverse boundary analysis of surface radiation in an axisymmetric cylindrical enclosure has been
conducted in this study. Net energy exchange method was used to calculate the radiative heat flux on
each surface, and a hybrid genetic algorithm was adopted to minimize an objective function, which is
expressed by sum of square errors between estimated and measured or desired heat fluxes on the
design surface. We have examined the effects of the measurement error as well as the number of
measurement points on the estimation accuracy. Furthermore, the effect of a variation in one boundary
condition on the other boundary conditions was also investigated to get the same desired heat flux and
temperature distribution on the design surface.
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Table 1 Non-dimensional temperatures and
emissivities estimated for case 2

Estimated | Relative
Range |True value
value error (%)
& 0-1 0.9 0.9125 13
&3 0-1 0.9 0.8907 1.0
T 0-1 0.5 0.5215 43
T; 0-1 0.5 0.4798 4.0
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Figz 5 Sensitivity coefficients for wall

temperature and emissivity for case 2
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Table 2 Emissivities estimated on surface 2 for
different standard deviations

2

DR R

Table 3 Temperatures and emissivity estimated
for different number of measurement

=0 04~0.001 | ,~0.005 points
Point True Rel. Rel. Rel. N N/2 N/4
value| Value |error | Value | error | Value |error True Rel. Rel. Rel.
(%) (%) (%) value | Value | error | Value | error | Value | error
1 0.9 | 0.9001 | 0.02 | 0.9009 | 0.10 | 0.9018 | 0.20 (%) (%) (%)
2 109 {09014 0.15 | 0.9033 | 0.36 | 09119 | 1.32 & | 0.9 |0.8995| 0.05 |0.8976 0.25 {0.8991 0.10
3 | 09090351039 09025028 | 09218 |2.42 T71 0.5 |0.4968 | 0.62 |0.4956 | 0.88 |0.4995 | 0.10
4 | 0.9 {0.9068 | 0.76 | 0.9079 | 0.88 | 0.9754 | 8.38 T3 | 05 [0.4976] 0.49 |0.4956 | 0.88 | 0.4984 | 0.32
5 0.9 {0.9087 | 0.97 | 0.8901 | 1.09 | 0.8888 | 1.23
6 |09 ]0.90720.80}0.5059 ) 0.66 | 0.9430 |4.78
7 | 09 10.9040 | 0.45 | 0.9366 | 4.07 | 1.0000 | 11.1
8 [ 09 |090170.19 | 0.9018 | 0.20 | 0.9068 | 0.75
9 | 0.9 |0.9005|0.05]09020 | 0.23 | 0.9137 | 1.53
10 | 0.9 |0.9001 | 0.01 | 0.9001 | 0.01 | 0.9007 |0.08 N
Avg. g
0.37 0.78 3.17 ]
error §
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Fig. 7 Variation of error and temperatures of
surface 1 and 3 against the emissivity on
surface 2
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