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Abstract In this experimental study, the effects of top clearance on the performance of automotive a/c compressor were
studied. Top clearance measuring device was also developed to ensure the reliability using vacuum conditions to secure
constant control of top clearance without external environmental influence. Our results revealed that the improvements in
compressor performance according to different top clearance values using the same compressor and same operator were about
4.12% at 800 rpm and about 7.8% at 2,000 rpm in 0.243~0.252 mm of top clearance compared to 0.431~0.456 mm of
top clearance. To confirm the consistency in measuring top clearance affecting compressor performance, the top clearance
measuring device was developed in this study using a vacuum pump. After performing reliable tests repeatedly, the distribution
of measuring values under this device was within 0.99~1.83%, indicating that the constant test data in compressor performance

was not affected by any other external environment.
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Table 1 Specification of tested compressor

Compressor Type Variable Swashplate
Cylinder No. 6
142 cclrev.

Max. Displacement

Dead volume
Valve plate

Fig. 1 Detail view of piston top clearance.
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Table 2 Conditions of performance test

Conditions #1 #2
RPM 800 2,000
Pd(kg/crt, @) 19.4 153
Ps(kg/crt, g) 4.07 1.82
Ts(C) 25.7 8.6
Condenser Receiver tank

a Sub-cooler

> Expansion
valve

v,
o
I 1’ Flow meter
Compressor

Calori tank

Torque detector Orive motor

Fig. 2 Schematic of compressor calorimeter.
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Thrust bearing Piston Top Clearance

! Swashplate

Race
Shaft

Piston

Fig. 3 Detail view of race for piston top clearance
fitting.
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Table 3 Results of compressor performance test
PEC(mm) 0243 0252 0431 0.456
Capacity ~ #1 4280 4191 4096  4.040
(kw) #2 5660 5529 5244 5135

7.0

A #1(800rpm) @ #2 (2,000 rpm)

6.5

6.0

55 ‘

5.0

Capacity [kKW]
’0

4.5

4.0

35

3.0 1 1 1 1 1
00 01 02 03 04 05 06

PEC [mm]
Fig. 4 Results of performance test.
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Fig. 5 Parts of vacuum type top clearance measuring.
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Table 4 Top clearance measurement repeatability

Race PEC(mm)
thickness  Piston No.
(mm) 1st 2nd 3rd
#1 0.132 0.129 0.131
#2 0.108 0.104 0.107
#3 0.135 0.131 0.129
1.653 #4 0.148 0.149 0.145
#5 0.124 0.129 0.118
#6 0.118 0.117 0.115
Average 0.128 0.127 0.124
#1 0.179 0.182 0.168
#2 0.152 0.143 0.153
#3 0.162 0.171 0.184
1.708 #4 0.194 0.19 0.193
#5 0.158 0.158 0.166
#6 0.17 0.161 0.174
Average 0.169 0.168 0.173
#1 0.253 0.253 0.251
#2 0.222 0.228 0.224
#3 0.241 0.244 0.24
1.755 #4 0.256 0.256 0.268
#5 0.251 0.252 0.252
#6 0.243 0.25 0.249
Average 0.244 0.249 0.247
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