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Research on micro centrifugal compressor heat transfer effect
estimation model

LI Zhiping’?*, MENG Bo'*, JING Xiaodong'**

(1. National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics,
School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: For non-adiabatic boundary condition of micro-centrifugal-impeller, after
heat transfer process was analyzed in the micro-centrifugal-impeller, the disk and blade were
treated as annular and straight fins respectively, then a new math model was built to de-
scribe the phenomenon in it; the model was modified for actual situation based on differenti-
al equations of heat conduction and thermal equation of fins; after 3-D numerical simulation
validation, the model showed that, at least, 4% accuracy improvement was achieved com-
pared with zero-dimension-network-model; compared with old design philosophy, which on-
ly assessed heat addition effect by numerical simulation, the new one, with the help of our
model, can improve 30% efficiency and 11% total pressure radio, and cut the design cycle
down to 14. 3%.

Key words: micro centrifugal compressor; heat transfer effect; micro thermodynamics;

thermally coupled flow; non-adiabatic compressor
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Fig. 1 Sketch of millimeter-scale centrifugal compressor
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Fig. 2 Internal heat transfer process of millimeter-scale

centrifugal compressor
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Table 1 Geometrical parameters of simulation cases
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Table 6 Key parameters of compressor
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