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Experimental study on heat transfer in rotor stator cavity
with highr positioned pre swirl inflow

WANG Suofang , ZHU Qiang hua, 1.LUAN Harfeng, ZHANG Yu

(College of Energy and Power Engineering, Nanjing University of
A eronautics and Astronautics, N anjing 210016, China)

Abstract: A turbine disccavity cooling configuration of an aero-engine was simplified to

a rotor-stator cavity model with highr positioned pre-swirl nozzle. The influences of rotorsta-

tor gap,eooling air flux, rotational Reynolds number and swirl ratio on the drop of cooling air

temperature and heat\transfer on the-rotor were experimentally investigated by using ad-

vanced tem perature measurement techriology of the thermochromic liquid crystal. T he experi

mental results indicate that, th€ high positioned pre swirling inflow yields outstanding cool

ing effect on the-fotorAfringe, and the temperature of the rotor is distributed in the sh

ape of

concentric circle;sthe drop of cooling air temperature diminishes with the increase of rotation-

al Reynolds number and rotorstator gap, or with the decrease of cooling air flux, meanw hile,

the cooling effect on the rotor becomes worse.

Key words: aerospace propulsion system; pre swirl; rotor stator cavity; heat tra

experiment; thermochromic liquid crystal
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’ Fig. 2 Sketchof rotorstator cavity
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Fig. 1 Schematic of the rotating test system ’
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3 G= 0 047, Cv= 9 000

M A= 1 30mm)|

(a) Reo=2.01x 10°, ¢, = 3955W/m?

(b)Reu= 3.23% 10°, ¢, = 3016 W/ m’
3 Cy= 9000, G= 0. 047

Fig. 3 Pictures of liquid crystals under various

Reo while Cv= 9000 and G= 0. 047
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