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A Study on Leakage Characteristics of a Scroll Compressor
with Alternative Refrigerants of R22
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ABSTRACT: This paper presents leakage characteristics of a scroll compressor applying
alternative refrigerants of R22 such as R407c and R410a under actual operating conditions.
Because leakage in a scroll compressor produce significant losses and degradation of perfor-
mance, those should be clarified to design a high efficient scroll compressor with alternative
refrigerants of R22. However, flank and tip leakage characteristics of a scroll compressor with
alternative refrigerants are very limited in open literature. In the present study, both experi-
mentation and modeling of the leakages in the scroll compressor were performed. As a result,
it was observed that the leakages of the scroll compressor with R407c increased by 15%, and
that with R410a increased by 76% as compared to the compressor applying R22 under
standard load conditions due to a higher upstream pressure and a higher pressure difference
between pockets.

Key words: Alternative refrigerant(ti# ¥ =}, Scroll compressor(=3& %&7[), Performance
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Fig. 1 Flank leakage of a scroll compressor.

Fig. 2 Tip seal leakage model.
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Table 1 Specifications of refrigerant and oil

Existing Alternative
refrigerant { refrigerant
Refrigerant R22 R407c | R410a
Lubricating oil | Mineral o1l | FVE | PVE
Qil viscosity (cSt) 38 56 56

Table 2 Expertmental conditions

. 8 (um) | PunfPuy at 80T (MPa)
(°) & | & R22 R407c | R410a
(0.6/2.2) { (0.6/2.4) | (1.1/34)
360 | 40 | 37 | 06/06 | 06/06 | 1.1/1.1
405 | 50 | 37 | 06/07 | 06/07 ) L1/13
540 | 50 | 37 | 0649 | 06/09 | 1.1/17
630 | 60 | 37 | 06/1.1 | 06/1.1 | 11721
720 | 60 | 37 | 06/14 | 06/14 | 1.1/27
765 | 60 | 37 | 0.7/15 { 07/15 | 1.3/29
900 | 80 | 37 | 0.9/22 | 09/24 | 1.7/34
900 | 80 | 37 | 1.1/22 | L.1/24 | 21/34
1080 | 110} 37 | 1.4/22 | 14/24 | 2.7/34
1125 | 120 | 37 | 1.5/22 | 1.5/24 | 29/34
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