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Numerical investigation of thermal radiation in a nacelle

WU Yu, ZHONG Jian-long, LU Qi-ming
(The First Aircraft Institute,

Aviation Industry Corporation of China, Xi'an 710089, China)

Abstract: Based on computational fluid dynamics method, airplane in idle condition was
studied in conjunction with heat transfer in a nacelle. And different radiation computation
methods including spherical harmonics, discrete ordinate and Monte Carlo method were
adopted to simulate thermal radiation. The result shows that coupling effect of radiation and
convection is obvious. In addition, compared with the simulation result of pure convection,
nacelle ambient temperature predicted by coupling way is 7% ~30% higher. While selective
absorption of air under infrared radiation is taken into account, the ambient temperature ri-
ses further. Thus the effect of thermal radiation should not be ignored to simulate nacelle

hear transfer in ground condition.
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Table 1 Thermal radiation calculation schemes

1 Radiation off ( )
2 P1

3 DO

4 Monte Carlo

(2]

DO+ gray-band
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Fig. 6 Temperature distribution on calculational cross section with different radiation models
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