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Three-dimensional conjugate heat trander simulation for the
surface temperature of wing hot-air anti-icing 'system

BU Xueqgn, LIN/Guiping, YU Jia
(School of Aeronautics Science and Engineering',
Beijing University of Aeronautics-and Astronautics, Beijing 100191, China)

Abstract : The conjugate heat transer-of.a 3-D wing hot-air anti-icing system was stud-
ied and a-method for calculationof-the surface temperature was presented in this paper. The
method employed the commercial software-package FLUENT and its user-defined functions
(UDFs) to integrate'tightly the external heat flux , internal heat flux and the thermal con-
duction in the skin. The external convective heat transer coefficient was computed usng the
boundary layer integrated method, and the internal hot air flow and heat transer was mod-
eled usng FLUENT. Theiterationfor the sequential coupling of internal , external and con-
ductive heat trander wasimplemented by automatically calculating the external heat flux and
setting the heat flux boundary condition on the externa surface with UDFs. This new meth-
od for a wing anti-icing system can be applied to verification of itsfeashility and validity.

Key words: hot-air anti-icing system; conjugate heat transer ; surface temperature;
three-dimensional
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