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Table 1 Comparison in theoretical refrigeration cycle
R410A HC 600a

Theoretical COP, - 6.40 7.13
Compressor inlet specific volume, m3/kg 0.0248 0.174
Evaporator specific enthalpy difference, kJ/kg 164 280
Refrigerant flow rate per a unit cooling capacity, kg/(s kW) 0.00610 0.00357

Fig. 1 P-h diagram of 
theoretical refrigeration cycle (R 410A)

Fig. 2 P-h diagram of 
theoretical refrigeration cycle (HC 600a)
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Table 2 Result of drop in experiment (Coogling condition)
Refrigerant R 410A (Original) HC 600a (Drop-in)
Cooling capacity, kW 2.84
Electric input, kW 0.692
COP, - 4.11
Condensation temperature, oC 42.5 oC)
Evaporation temperature, oC 17.8 oC)

Fig. 3 Results on Ph diagram
(Cooling condition of R 410A)

Fig. 4 Results on Ph diagram
(Cooling condition of HC 600a)
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Fig. 5 Cooling capacity versus electric input, COP and pressure drop
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