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An experimental study on the thermal stress and deformation

of the scroll compressor
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Jin Moo Park (Korea Univ.)

ABSTRACT

In this study, an experimental method measuring the scroll under the temperature distribution similar to the
operating condition is proposed and the results are presented. Direct measurement of the actual thermal stress is very
difficult because of the rapid and complex motion of the orbiting scroll. Therefore, the experimental condition is
provided on the stationary scroll heated in the electric furnace and, then, the mechanical stress and the effects of
refrigerant are excluded from the resulting measurement. The experimental results are compared with these of FEM,

both showing good agreement.
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Fig. 1 The location of thermocouple set up

Table 1 Measured temperature

Measure Measured Mean temperature
point temperature(C) | of refrigerant('C)
o) 69.0 50.3
@ 69.2 50.3
€) 74.0 51.0
@ 74.1 54.0
® 86.9 in:76.5 out:58.1
® 86.4 in:95.5 out:71.1
@ 59.5 (gas)
54.1 (gas)
Discharge 118.2
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Fig. 2 Schematic Diagram of Thermal
stress Measurement (Fixed scroll)



Fig. 3 The location of strain gauge and
Thermo- couple set up in the fixed
scroll
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Table 2 Thermal stress of Fixed scroll at the
positions
Gauge STRESS ( MPa )
Comments
position | 1st | 2nd | 3rd | Ave.
1 (TOP)} 343 | 35.0 | 349 | 3473
2 28.1 | 288 | 28.1 | 28.33 | Temperature :
3 231 | 234 | 232 | 2323 110TC
4 177 | 179 | 17.1 | 17.56
5 13.1 | 134 | 132 | 13.23 | tem. of the
s | 206 | 209 | 202 | 2086 plate: 5T
7 142 | 146 | 14.1 | 14.30 | Pressure of air
8 114 | 11.1 | 11.7 | 11.40 | compressor:
9 74 7.2 79 743 6 atm.
10 4.2 41 46 4.30

Table 3 Thermal stress of Orbiting scroll at the

positions
Gauge STRESS ( MPa)
Comments

position | 1st | 2nd 3rd | Ave.
WTOP) | 126 | 129 | 122 | 1256

2 9.6 9.8 99 | 976 Temperature :

3 7.3 75 77 | 750 110C

4 55 53 5.1 5.30

5 29 | 31 | 27 | 290 | tem. of the
6(BOT plate: 55T
TOM) 182 | 180 | 182 | 1813

7 131 | 136 | 13.3 | 13.33 | Pressure of

8 94 9.0 92 | 920 |air compressor

9 63 | 69 | 62 | 663 | ' 6am

10 39 37 39 | 383
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Fig. 5 Thermal stress distribution of orbiting scroll
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Fig. 6 Comparison of thermal stress with top of

the fixed scroll wrap between experimental
and theoretical value
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Fig. 7 Comparison of thermal stress with top and
bottom of the fixed scroll wrap between
experimental and theoretical value
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Fig. 10 Schematic diagram of gap
clearance measurement

Fig. 11 Detail of A
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