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A study on Efficiency in Rotary Compressor

Takao Nakagawa

This paper describes characteristics of several efficiencies in a rotary compressor con-
paring with a reciprocating compressor of the same refrigerating capacity.
tions are the pressure ratios of

The test condi-
7.4 to 12.6 MPa and the evaporating temperatures of 233 to
245 K. The rotary compressor has the standard refrigerating capacity of 26.6 kW. R22 is
used as refrigerant. Following results are obtained:

(1) Performances of the rotary compressor, such as volumetric efficiency and total efficiency,
are superior (o that of the reciprocating compressor at higher pressure ratios. (2) The approxi-
mate value of compression efficiency is calculated by the relation between the conversion fac-
tor and the pressure ratio. (3) The cooling effect of lubricating oil for the compressed vapour
is reaffirmed. The endothermic value of lubricating oil decrease with increasing pressure ratio.
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Schematic diagram of experimental apparatus.
1 : Rotary compressor
: Reciprocating compressor
: Motor
: Qil separator
: Condenser
: Measuring tank
. Expansion valve
10: Brine tank
11: Oil cooler
12: Flow meter
13,14 Tachometer
15,16: Wattmeter
17.18: Delivery stop valve
19,20 Suction stop valve

Fig. 1.
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Fig. 2. Relrigeration cycle of rotary compressor.
w, : Thermal equivalent of theoretical work
w, : Thermal equivalent of practical work
wy : Thermal equivalent of apparent work
Aw ; Quantity of radiant heat
P Delivery pressure
P, :Suction pressure
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Pressure ratio I7

Relation between volumetric efficiency 7, and
pressure ratio II.

@ | Rotary compressor

i1 Reciprocating compressor
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Relation between efficiency 7. 7., 7, and
pressure ratio II in different compressor types.

Fig. 4.
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The change of delivery temperature Ty, T and

adiabatic compression temperature T, with

pressure ratio II in different compressor types.

Tk : Delivery temperature of reciprocating com-
pressor

T. : Adiabatic compression temperature

Two + Delivery temperature of rotary compressor

Fig. 6.
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Fig. 7. Relation between mass flow rate of mixed oil M,
and pressure ratio [T,
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Relation between endothermic value of mixed oil
¢ and pressure ratio I,

Fig. 8.
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