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Geometrical Characteristics of Slide Valve Capacity Control Mechanism
in Single Screw Refrigeration Compressor

WANG Zengli, LIU Feilong, CHENG Junming, YU Xiaoling, FENG Quanke

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To analyze the operating characteristics of the slide valve capacity control mechanism in
a single screw refrigeration compressor, critical angles of the working chamber in different
processes are determined, and then the effective by-pass area and the effective discharge area at a
certain rotation angle of the star-wheel are calculated. The effective by-pass area and the effective
discharge area changing with the initial position of the by-pass port and the discharge port are
discussed. The results show that the closer the initial position of by-pass port is set to the
exhaust end, the greater the capacity range controlled by the single slide valve is obtained for the
same axial displacement. When the distance of the initial by-pass port position to the exhaust end
is increased from 0 to 15 mm, the capacity range increases by 20%. The initial position of the
discharge port affects the starting time of discharge process and the built-in volume ratio which
usually brings additional energy loss. When the distance of the initial discharge port position to
the exhaust end is increased from 0 to 15 mm, the exhaust starting angle delays as 10° and the
built-in volume ratio increases by 2. 25 times.

Keywords: single screw refrigeration compressor; single slide valve; geometrical characteristics
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