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Abstract - In this paper, alternative natural refrigerant R290(Propane), R600(Butane), R717(Ammonia),
R1270(Propylene) for freon refrigerant R22 were used working fluids for 2-stage compression and 1-stage ex-
pansion refrigeration system. The operating parameters considered in this study included evaporation temper-
ature, condensation temperature, subcooling degree, superheating degree, mass flow rate ratio of inter-cooler.
The main results were summarized as follows : The COP of 2-stage compression and 1-stage expansion re-
frigeration system increases with the increasing subcooling degree and mass flow rate ration of inter-cooler,
but decreases with the increasing evaporating temperature, condensing temperature and superheating degree.
Therefore, subcooling degree, mass flow rate ratio of inter-cooler of 2-stage compression and 1-stage ex-
pansion refrigeration system using natural refrigerants have an effect on COP of this system. The COP of natu-
ral refrigerants was higher than the COP of freon R22 in this study, so points to be considered are the security,
the attached facilities for natural refrigerants than COP.

Key words : 2-stage compression and 1-stage expansion refrigeration system, Natural refrigerant, Ammonia,
Propane, Butane, Propylene
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Fig. 1. Schematic diagram of 2-stage compression
and 1-stage expansion refrigeration system.
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Fig. 2. P-h diagram of 2-stage compression and
1-stage expansion refrigeration system.
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Table 1. Balance equation of 2-stage compression
and 1-stage expansion refrigeration system

Component Calculation

Low stage compressor work Wy =mp(hy—hy)/Nemer

High stage compressor work | Wy =my(hy,—hy)/nmen

Cooling capacity Qr=my(h;—h,)

Heating capacity Qc=my(hy—hy)

Inter-cooler capacity Q,, = m,,(hy—hg)
_ Qp

cop cop =

Table 2. Performance analysis range of 2-stage com-
pression and 1-stage expansion refrigera-
tion system

Refrigerants R290, R600, R717, R1270
Evaporating temperature( 7) 230 ~ -50 C
Condensation temperature( 7) 30 ~ 50 C
Superheating temperature( T'g;;p) 0~20°C
Subcooling temperature( T'g;;;5) 10 ~20 C

Flow rate(m ) 0.01 kg/s
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