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Study on Performance Characteristics of Rotary Booster
Xue Jia Ma Guoyuan Dai Han Zhou Feng LiFuping Yan Xianghui Jiang Mingjian
( College of Energy and Power Engineering, Beijing University of Technology, Beijing, 100124 )

[ Abstract]  Booster-driven loop heat pipe unit is an important technical means to utilize ambient cooling reservoir in data center.
In this paper, the thermodynamic and dynamic performance of the rotary booster applied in the loop heat pipe were analyzed in
detail, The results showed that, for the rotary booster, the norminal pressure ratio could be reduced by more than 33%, the discharge
temperature could be reduced by more than 22°C, the cooling capacity could be increased by 30%, and the EER could be increased
by more than 70%, comparing with the ones of its corresponding rotary compressor. When the rotary booster using R22 as working
fluid, the peak values of the gas force and torque are about 60% of the ones for the corresponding compressor, and the fluctuation
amplitude of the gas force and torque is about 50%. The cooling capacity of the rotary booster with R410A or R32 as working fluid
is about 1.5 times of that with R22, but the EER is slightly lower than that with R22. When using R410A and R32 are working fluid,
respectively, the torque curves for the booster almost keep same. When using R22 as working fluid, the peak value and the
fluctuation amplitude of the torque curve are only 60% of that with R410A or R32.
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Fig.1 Rotary booster-driven loop heat pipe
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Fig.2 The basic structure of rotary gas pump
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Fig.3 Schematic for gas force and torque
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Table2 Thermodynamic performance of rotary booster and its corresponding rotary compressor
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Fig.4 The curve of gas force with rotation angle
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Fig.5 The curve of torque with rotation angle
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Fig.6 The torque curve of rotary booster using different
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