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ABSTRACT: For a R410A-rolling piston type rotary compressor model which was modified
by reducing the cylinder height and shaft eccentricity from R22-compressor version, numerical
simulation has been carried out and simulation results have been found to be compared fairly
well with those of measurements. EER of this first version of R410A compressor was 4.8%
lower than that of R22 compressor. To improve the performance of the R410A compressor
model, parametric study on the design parameters related to the discharge port system has
been performed by using the numerical simulation program, and optimum conditions for the
highest EER have been obtained with the aid of Taguchi method. With the optimized dis-
charge port configuration, EER has been improved by 1.7%.
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Table 1 R410A compressor performance; base
model at ASHRAE/T condition

&, W, EER
R22 1 1 1
i t 023 | 1.074 952
RAI0A Expenm.en 1.02 0 0.95
Calculation | 1.023 1.075 | 0.951
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Table 2 Parametric study on the compressor
performance

Q." W.* | EER’
Discharge | 0.946 | 1024 | 1085 | 0.943

port dia. 1 1.023 1.075 | 0951
o’ 1.054 | 1.022 | 1.068 | 0.957
Cutout 0666 | 1.025 1.086 | 0943
angle 1 1.023 1.075 | 0951

0p° 1333 | 1.021 | 1.065 | 0.958
Discharge | 0.512 | 1.024 | 1.071 | 0.957
port depth | 0756 | 1.024 | 1.073 | 0.954

h 1 1.023 | 1075 | 0951
Suction 0.9 1026 | 1.080 | 0949
port dia. 1 1.023 | 1075 | 0951

Dy, 1.1 | 1.020 | 1.071 | 0.952

09 | 1.023 | 1.074 | 0952

Valve 1 1023 | 1075 | 0951
thickness

- 1.1 1023 | 1076 | 091

12 1023 | 1.080 | 0947
Val 0242 | 1020 | 1166 | 0875

ave 0484 | 1022 | 1093 | 0935

max. lift

* 0726 | 1.023 1.079 | 0948
1 1.023 | 1.075 | 0.951

y max
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