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Experimental Study on Influenceof Compressor Speed and
Oil Recycle Content on Air Conditioning System
Cui Song Meng Yapeng Zhang Ming
( Pan Asia Technical Automotive Center Co., Ltd, Shanghai, 200120 )

[ Abstract] By setting up vehicle compressor platform in the enthalpy chamber, based on enthalpy difference method and used
the satisfied way to control the parameters of air, water and refrigerant, then the influence of compressor speed and oil recycle rate
can be experimented and the results can be used to evaluate the performance of compressor. The results show that when compressor
speed between 800-1100rpm, 5.5% oil recycle content can make compressor exhaust temperature below 90 °C and increasing
compressor speed can increase cooling capacity and cooling coefficient of performance in this range; oil recycle content can
influence compressor consumption and system cooling capacity, increasing oil recycle content from 3.5% to 5.5% has advantages
to decrease compressor consumption but the oil recycle content when system has the best cooling capacity in different speed is
different; increasing compressor speed can increase cooling coefficient of performance and the cooling coefficient of performance
will increase first then decrease with oil recycle content increase in the same compressor speed.
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Fig.1 Schematic diagram of compressor test bench
system cycle
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Table 2 Condition of compressor speed and oil recycle rate experiment
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°C) °C)
1.5, 3
800 25.77 5.00 50.00 35.00 26.22 4 19
5.5, 7
1.5, 3
900 25.77 5.00 50.00 35.00 26.22 4 19
5.5, 7.5
1.5, 3
1000 25.77 5.00 50.00 35.00 26.22 4 19
5.5, 7
1.5, 3.5
1100 25.77 5.00 50.00 35.00 26.22 4 19
5.5, 7.5
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Table 3 Experiment result data

SR ENIESCTY) AP MR R R RGHAE (W) R4 (W) Hil¥d cop
(rpm) (°C) (kg/h)
800 1.5 96.64 64.9 2265.6 992.37 2.283
800 35 92.40 65.9 2302.8 981.58 2.346
800 5.5 86.83 69.8 2437.8 944.51 2.581
800 7.5 84.26 70.1 2445.0 939.66 2.602
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900 1.5 94.09 79.4 2774.6 1116.53 2.485
900 3.5 91.00 81.1 2833.4 1115.95 2.539
B%3 RRERKE
4 i ‘ /= 3 SR ~
IRAIIGE ey TPURE BRRRURRIAR o oWy mARIIEECW) B COP
(rpm) °C) (kg/h)
900 5.5 84.88 86.0 2957.8 1072.44 2.758
900 7.5 82.91 82.9 29293 1078.53 2.716
1000 1.5 93.37 93.0 3226.3 1242.31 2.597
1000 3.5 89.20 96.0 3349.7 1242.01 2.697
1000 5.5 84.91 98.0 3367.6 1199.28 2.808
1000 7.5 83.05 97.6 3319.2 1203.04 2.759
1100 1.5 91.30 105.6 3678.8 1354.99 2.715
1100 3.5 87.26 110.0 3833.3 1310.97 2.924
1100 5.5 84.17 109.0 3813.2 1317.16 2.895
1100 7.5 82.70 107.6 3775.8 1330.44 2.838
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Fig.2 Change trend of compressor exhaust temperature
with oil recycle rate in different compressor speed
conditions
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Fig.3 Change trend of refrigerant mass flow rate and
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cooling capacity with compressor speed in different oil
recycle rate conditions
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Fig.4 Change trend of compressor consumption with
compressor speed in different oil recycle rate conditions
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