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Influence of central outflow on flow and heat transfer in
a pre swirl rotor stator system

LUO Xiang', XU Guoqiang', CAI Yi*, /TAO Zhi', DING Shurting'
(1. National Key Laboratory on Aergengines, School of Jet Propulsion,\ Beijing University of
A eronautics and Astronautics, ~Beijing 100083, China;
2 X1 an Aercengine (group) LTD;~Xi an-710021, China)

Abstract:” The\flow\ and heat-transfer characteristics of a pre swirl rotorstator system
with three pre'swirl angles( (f, 15°and 30)was analyzed experimentally. The maximum out-
flow rate from central ‘hole\was 10% of total outflow. T he experimental results show that,
when the central outflow rate is mtch less than total outflow, it has small effects on average
Nu number of rotor surface, without considering the effects of central outflow on heat trans-
fer. An increase of central outflow rate results in quick drop of static pressure near the center

of stator. The rotating speed of rotor has different influence on static pressure of stator sur

face at different preswirl nozzles.

Key words: aerospace propulsion system; gas turbines; rotors; stators; heat trans-

fer; pressure distribution
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Fig.1 Schematic of the rotor stator system /
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Fig.9 Static pressure distributionwith

different central outflow
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Fig. 10 Static pressure distribution with

different central outflow
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Fig. 11 Static pressure distribution with

different central outflow
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Fig.12 Static pressure distribution with

different central outflow
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Fig.13 Static pressure distribution with

different central outflow
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Fig.14 Static pressure distribution with

different central outflow
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