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Study on the Influence of Variable Inlet Guide Vanes on the
Performance of Centrifugal Compressor and Refrigeration System with Gas Bearings
Song Junnan Gong Jieming LiuYiteng Liu Guangbin
( College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, 266061 )

[ Abstract ] As the core equipment of centrifugal chiller, centrifugal compressor is widely used in large refrigeration air
conditioning system, industrial refrigeration and other fields. Because the gas bearings has the advantages of low cost and no active
control, the gas bearings centrifugal refrigeration compressor has become a research hotspot and an important development
direction in recent years. In this paper, a centrifugal compressor model was established for the gas bearings two-stage compression
refrigeration system, and variable guide vanes were installed at the inlet of the first-stage compressor. The compressor and system
performance under different variable guide vanes openings were simulated by CFD method. The results show that the flow field
inside the compressor can be improved by using the variable inlet guide vanes. When the opening of the guide vanes is positive, the
surge flow and the flow at the highest efficiency point of the compressor shift to the direction of small flow, and otherwise shift to
the condition of large flow. When the evaporation temperature is the same and the compressor outlet flow is fixed, the COP of the
system decreases with the increase of the intermediate air supply under different guide vanes openings. The guide vanes opening
changes the compressor operating pressure ratio, which indirectly affects the system operating conditions and COP. The COP of the

system decreased with the increase of operating pressure ratio under different guide vanes openings. When the operating pressure
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ratio was less than 2.4, the COP of the system was the highest when the guide vanes opening was 20°.
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Table 1 Main geometric parameters of two-stage

centrifugal compressor
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