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Performance Analysis of a Scroll Compressor Considering Quasi
One-Dimensional Leakage Modeling and Heat Transfer Loss
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Abstract
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Performance Analysis {4 58] A41)
Heat Transfer Loss (2 <+

E‘t-ll'_]) ’

Scroll Flow

A numerical method of calculating the performance of a scroll compressor for refrigerant R-22

and R-134a is presented in this paper. A series of involute curves are employed for the scroll wrap

design and the compression volume is investigated geometrically. The radial leakage flow rate

through tip clearance is calculated by the two-dimensional compressible flow. On the basis of the

results, quasi one-dimensional leakage modeling can be applied to the performance analysis of a

scroll compressor, more effectively. Futhermore, the heat transfer effect between scroll wrap and

working fluid in compression chamber is considered for the performance analysis. As the results

of this study, the effects of the radial and tangential leakage flow rate and heat transfer on the

scroll compressor performance are derived precisely. These results may provide the guideline for

the design and development of a real scroll compressor.
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Table 1 Scroll specifications and operating con-

ditions

Involute starting angle (degree)

0°, 72°

Base circle radius (mm)

3.3

Orbiting radius(mm)

6.2203

Cutter radius (mm)

8.294

Scroll wrap thickness (mm)

4.1649

Scroll wrap height (mm)

16.51

Axial clearance (um)

10, 20, 30

Radial clearance (zm)

10, 20, 30

Rotating speed (RPM)

1000, 2000,
3000, 4000

Suction pressure (kPa)

R-22; 421.348
R-134a; 243.84

Discharge pressure (kPa)

R-22; 1516.8
R-134a; 732.5

Suction temperature (K)

295.15

a0}

-0-1-D Mode!
-m-2-D Model
R-134a

P’ i P1-D.5

Mass Flow Rate(10 © kg/s)

10-2 L

L

[} 10 20 30
Clearance (um)

Fig. 5
‘or leakage flow
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