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LOCAL HEAT TRANSFER AND FLOW CHARACTERISTICS
OF ROTATING CAVITY WITH TANGENTIAL PRE-
SWIRLING FRINGE GUIDE VAN AND RADIAL OUTLET

Ding Shuiting Xu Guoqgiang Tao Zhi Qiu Xuguang
(Dept. of Jet Propulsion, Beijing Univ. of Aeronautics and Astronautics, Beijing, 100083)

Abstract: A turbine cooling configuration of aero-engine was simplified to be the rotating
cavity with an tangential pre-swirling fringe guide van and a radial outlet. The influences of rotat-
ing Reynolds number. cooling air Reynolds number and Grashoff number on the local heat transfer
and flow characteristics were experimentally investigated. Experiment indicate that the flow pat-
tern in the rotating cavity is mainly controlled by Rossby number. The local heat transfer coeffi-
cient on the edge of main disk rapidly increases with the increase of cooling air Reynolds number
and rotating Reynolds number. The local heat transfer coefficient becomes negative near the center
of the disk. The flow friction coefficient increases with the increase of cooling air Reynolds number
and decreases with the rotating Reynolds number.
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Fig. 1 Experimental model Fig. 2 Distribution of radial temperature of

main disk surface
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Fig. 6 Effects of pre-swirling on the distribution and the magnitude

of the local heat transfer coefficient on the main disk
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Fig. 7 Relations between flow friction coefficient Fig. 8 Relations between flow friction coefficient

and rotating Reynolds number and cooling air Reynolds number
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