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Coupled heat trander calculation on an airfaoil e ectrother mal
anti-icing surface

BU Xueqin, LIN/Guirping, YUJia
(School of -Aeronautic Science and Engineering ,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract : The phenomenon of "heat and mass transer on an anti-icing surface was anar
lyzed , and the calculation of internal-external coupled heat trander was studied in this paper.
The evaporation mass flux was evaluated according to the heat and mass tranger analogy.
The skin surface was\di screte, and thefinite diff erence equations of the energy and mass con-
servation were developed, ‘enabling to couple the external heat loads, thermal conduction
within the skin-and theinternal heat flux. The energy finite diff erence equations were solved
by Gauss Seidel-iteration method. The coupled heat trander calculation was an iteration
process triggered with an initial surface temperature and maintained by under-relaxation fac-
tors. The surface equilibrium temperature, runback water and runback icing were obtained after
convergence. The numerical resultsin this paper were compared with the icing tunnel experi-
mental data and numerical resultsfrom reliable literatures, showing good agreement with them.

Key words: anti-icing; airfoil ; heat and mass trander; heat tranger coefficient ;
coupled heat trandfer; surface temperature
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Table 1 Limitsd impingement, runback water , heated

zone and runback icing

(40 (49
0.04797 - 0.04888
0.12561 - 0.11856
0.11154 - 0.10104
0.11825 - 0.10919
0.12561 - 0.11856
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