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Performance Analysis of a Heat Pump Using Refrigerant Mixtures ( [])
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ABSTRACT

Studies on the performance of a heat pump using non-azeotropic refrigerant mixtures are
done. In order to estimate the thermodynamic properties for the selected non-azeotropic re-
frigerant mixtures including R22/R152a, R22/R142b, R22/R114 and R13B1/R152a, Peng
Robinson equation of state is adopted. The pressure-enthalpy diagram and the temperature-
entropy diagram are plotted for each refrigerant mixture. Considerations on the capacity modula-
tion for the heat pump system using refrigerant mixtures are taken into. Results show that when
the heating load varies, the possibility for the capacity modulation is found in the heat pump
system using a compressor with constant volume flow rate. Under a constant heating capacity
condition in the heat pump system, the coefficient of performance increases when the refrigerant
mixtures are used. The volume flow rate decreases as the mass fraction of lower boiler increases in

this case.
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Fig.1 Pressure—enthalpy and temperature ~entrapy diagram for R 22/R 152a(mass fraction 50/50)
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Fig.2 Pressure-enthaly and temperature—entrapy diagram for R22/R142b (mass fraction 50/50 )
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Table 1 Operating condition of the
constant volume flow rate system

Operating condition value

water temperature at the 25T
condenser inlet (Z;)

water temperature at the 40C
condenser outler (7,c,)

water temperature at the 20°C
evaporator inlet (Twei)

water temperature at the 10¢C
evaporator outler (Tweo)

overall heat transfer coefficient| 0.3kW/K
in the condenser (UAX

overall heat transfer coefficient| 0. 3kW/K
in the evaporator (U4).

!volume flow rate of the 0.002m¥ s
refrigerant (m)

Table 2 Operating condition of the
comstant heating capacity system

Operating condition

water temperature at the
condenser inlet ( 7\.;)
water temperature at the
conaenser outlet (7,.,)
water temperature at the
evaporator inlet ( 7vei)
water temperature at the
evaporator outlet (7, ¢o)
heating load Q)
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