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Anisotropic heat transfer model of finger seal based on porous media

WANG Qiang, HU Yaping, JI Honghu
(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: An anisotropic heat transfer model was built by theoretically analyzing the
contact and anisotropic heat transfer characteristics coupled finger seal and fluid flow within
the structure on the basis of porous model. Then, an anisotropic heat transfer numerical cal-
culation model was developed on the basis of user-defined scalar (UDS) function of commer-
cial software Fluent, and the heat transfer and flow characteristics of finger seal were simula-
ted. Results showed that the effective thermal conductivity tenser of finger beam and finger
foot was related to the factors of porosity, radial and circumferential position, and axial con-
tact resistance. The highest temperature of finger seal appeared slightly downstream the con-
tact surface between finger foot and rotor. Besides, compared with isotropic heat transfer
model, the temperature decreased greatly at radial and axial directions in finger foot and low-
er part of finger beam zones while using anisotropic heat transfer model, however, it re-
mained unchanged in circumference both of them. Seal leakage increased with the increasing
pressure differential but kept stable with the increasing rotation speed. The height tempera-
ture decreased with the increasing pressure differential but increased with the increasing ro-

tation speed.
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