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Performance of a Reciprocating Compressor Equipped with Auxiliary Port
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ABSTRACT: Auxiliary port which had been known to be used to reduce the expansion loss
of a refrigeration system was applied to a R134a reciprocating compressor in a household
refrigerator cycle with an intention of improving the compressor performance. Effects of the
auxiliary port on the compressor performance was investigated by a computer simulation
program. When a simple hole was made on the side wall of the cylinder as an auxiliary port
and surrounding gas inside the compressor shell was assumed to be drawn into the cylinder
through the hole, maximum COP improvement of 1.66% was obtained. With auxiliary port
equipped with a plate type of check valve, maximum COP was raised to be 1.99%. COP
improvement was more distinctive with decreasing the discharge pressure; COP improvement
was 5% with discharge pressure of 7 bar.
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Fig. 1 Admission port with check valve for a
reciprocating compressor.
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Table 1 Basic operating conditions

Description Values
Compressor Speed 3500 rpm
Suction pressure 1.15bar
Discharge pressure 14.7 bar

Suction temperature 61 °C

Table 2 Simulation vs. experiment

(Simulation)/(Experiment)
Qc 1.0397
We 1.0137
COP 1.0259
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Fig. 3 Pressure variations for compressor
with valveless auxiliary port.
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Table 3 Effects of auxiliary port on compre-
ssor performance

Valveless Auxiliary port
Base | auxiliary port |with check valve
(Za=0) (Za = 0.075)
Maue | 1166 | 1.143(-197%)|  1.099(-5.75%)
(g/s)
Map . 0036 0.066
(g/s) (+0.060/ -0.024) |  (+0.083/-0.017)
Mdais | 1141 | 1.148(061%)| 1.131(-0.88%)
(g/s)
(3\;) 212,057 | 213.318(0.59%) | 210.162(-0.89%)
(WVR;) 129.440 | 128459(-0.76%) | 125.793(-2.829%)
C((_)f 1638|  1661(+14%)| 1671(+1.96%)
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