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Adopting the High Efficiency Two-Stage Compressor to Cold Chain Application
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Abstract

It is necessary to replace hydrofluorocarbons (HFCs) with low global-warming potential (GWP) refrigerants to reduce the global
warming impact from leakage of refrigerants. For cold chain application, a CO, direct expansion system is a promising alternative
because there are few non-flammable and low-GWP fluorinated chemicals, and also because a secondary loop system has some
efficiency penalty. The authors developed CO, direct expansion systems with 7.3 kW and 14.6 kW outdoor units. A number of them
have been installed in supermarkets and convenience stores in Japan since 2010.

In this paper we describe the development of 7.3 kW rated output compressor. We improved COP and cooling capacity of
refrigeration system by optimizing the dimension of oil supply path. Outdoor units equipped with this new compressor will be

introduced to the market.
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Table 1 Results of swept volume selection

Swept volume Cooling capacity COP
Spec [%]" [%] [%]"
A 225 75 95
B 260 101 105
C 300 94

*1: Ratio to conventional CO, compressor

*2: Ratio to cooling capacity target
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Table 2 Combination of port diameter for each specification

Original Spec a Spec B
[%] [%] [%]
Inner Port A 100 100 25
diameter® Port B 38 25 25

*3 Ratio to inner diameter of original port A
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