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Phase change heat transfer characteristic of ice crystal
ingested into turbofan engine

JIANG Feifei, DONG Wei, ZHENG Mei, GUO Zhigiang

(School of Mechanical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Through analysis of airflow parameters in low pressure compressor flow pas-
sage, and by discretization of the motion equation and phase change heat and mass transfer e-
quation of ice crystal, the ice crystal radiis ice crystal temperature, ice crystal velocity, lig-
uid water mass fraction of ice-water mixture, heat transfer coefficient and mass transfer coef-
ficient between ice crystal surface and airflow in low pressure compressor along axial position
of compressor were calculated. The trajectory of ice crystal in low pressure compressor and
collision characteristics between ice crystal and blades were obtained. The result shows that
the liquid water mass fraction of 20 um ice crystal at adhesion position is 10. 22 % while liquid
water mass fraction of 100 um ice crystal at the compressor outlet is just 2. 1% and there will

be no ice accretion inside the compressor.
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Phase change heat transfer process of ice crystal

Fig. 1
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Compressor structure of turbofan engine
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Fig. 3 Segments of airflow passage of five stages compressor
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Table 1 Parameters of velocity triangle in compressor
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