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Analytical Study on the Performance of a Rotary Vane Compressor
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ABSTRACT: This paper presents analytical results of a rotary vane compressor performance
when the compressor is used for air supply from underwater. Compression characteristics
such as pressure and temperature in a compression chamber are analyzed. Volumetric and
adiabatic efficiencies are calculated. Vane dynamics are also performed to give reaction forces
on the vane from the cylinder inner surface and from vane slots. Compressor efficiency is
about 34.9%, and about 55% of the compressor loss is produced by the friction between the
vane nose and the cylinder wall. Volumetric efficiency is about 79.5%6, and indicated efficiency
is about 77.1%, which are comparable to other displacement type compressors. When roller
was introduced between housing inner wall and vane tips, mechanical efficiency could be im-
proved by as much as 24.9%, depending on the roller friction.
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Fig. 1 Schematic of rotary vane compressor.
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Table 3 Compressor performance
Notation Description Simulation

results

Q,[Vmin) | Suction flow rate 2653
AN Compressor input 5684
7,1%] | Volumetric efficiency 795
74a(%), | Adiabatic efficiency . | 77.1
Tmeck [%6] | Mechanical efficiency 532
Mmoo [%6) | Motor efficiency 85
7 com %] Comp.- efficiency 349
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Fig. 12 Effect of roller bearing friction coeffi-
cient on roller angular velocity.
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Table 5 Compressor performance

T o lysis (Unit: W Notation | No roller |With roller ( #,,=0.02)
able 4 Mechanical loss analysis (Unit: Watt) Q. Wmin] 2653 2653
Notation | No roller |With roller ( £,,=0.02) W, [W] 5684 3870
L 23.3 23.3 7,1%) 79.5 795
L, 2039.6 36.6 7,4 1%) 77.1 771
L, 196.1 196.2 D mech [26] 53.2 78.1
L, - 466.6 7 motor [96] 85 85
L ech 2259 7227 7 comp [26] 349 51.2
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