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Numerical simulation of the flow field and performance of a
micro flowrate centrifugal compressor-impeller

HUA Yamrhong”, YUAN Werxing' .~ YUAN Xiwrgan',
YANG Chumrxin', GHEN Jiang’

(1.\ Schéol-of Aeronautic Science and-Engineering,
Beijing U niversity of Aeronautics-and Astronautics, Beijing 100191, China;
2. Departmant of-Electromechanical Equipment,
Jiujiang Voeational and-T echnical College, Jiujiang 332007, China;

3. Simulation Center, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A 3D impeller for a microflowrate highrspeed centrifugal air compressor
(MHCAC) was designed and the performance of flow field was numerically studied. T he re-
sults show that the ratio of outlet to inlet area of MHCAC impellers is less than 1.0, the ef
ficiency of a microflowrate centrifugal compressor can be improved by high rotating speed;
the optimum number of blades of M HCA C impellers is less than that given by empirical for-
mula originated from the theory of high-flowrate low-speed centrifugal compressor; the out-
let angle of a MHCAC impeller is generally bigger than 60 ; the overall pressure ratio and ef
ficiency of the impeller decrease with the increase of tip clearance. The methods and results
of this paper provide valuable reference for engineering design of a M HCA C in aircraft air cy-

cle or vapor compression refrigeration systems.
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