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Optimum Operating Pressure Ratios for Scroll Compressors

CHENG Min Chi, Tadashi YANAGISAWA,
Mitsuhiro FUKUTA, and Takashi SHIMIZU

A scroll compressor has a built-in volume ratio, and ideally it should be operated under a built-in
pressure ratio condition that is a function of the built-in volume ratio. But in actual operation, the
compressor shows its maximum efficiency at a pressure ratio that differs from the built-in pressure
ratio. In this paper, theoretical performances are presented by analyses accounting of flow resistance
at the openings of scroll wraps and leakage through wrap clearances. The flow resistance at the
discharge opening causes an over compression loss in a built-in pressure operation but reduces a
undercompression loss in a high-pressure operation, which indicates that the optimum operating
pressure ratio shifts to a pressure ratio higher than the built-in pressure ratio. Leakage accelerates
the pressure rise during a compression process so that the optimum pressure ratio becomes lower
than it would be in the absence of leakage. Increase in the compressor speed moderates the under
compression loss and leads to a higher optimum operating pressure ratio.

Key Words: Compressor, Positive-Displacement Fluid Machinery, Refrigeration, Internal Flow,
Scroll Compressor, Optimum Pressure Ratio, Performance, Leakage Lose
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