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7-135 A Carnot refrigeration cycle is executed in a closed system with a fixed mass of R-134a. The net
work input and the maximum and minimum temperatures are given. The mass fraction of the refrigerant
that vaporizes during the heat addition process, and the pressure at the end of the heat rejection process are
to be determined.

Properties The enthalpy of vaporization of R-134a at -8°C is &, =204.52 kl/kg (Table A-12).

Analysis The coefficient of performance of the cycle is

1 1 T
COPy = = =9.464
Ty /T, -1 293/265-1
and
20°
0, = COPp xW,, =(9.464)15 kJ)=142 kJ
Then the amount of refrigerant that vaporizes during
heat absorption is -8°C
142 kJ
=mh . m= =0.695 k v
Qr=mhar,—sc 204.52 ki/ke s

since the enthalpy of vaporization /4y, at a given T or P represents the amount of heat transfer per unit mass
as a substance is converted from saturated liquid to saturated vapor at that 7 or P. Therefore, the fraction
of mass that vaporized during heat addition process is

0.695 kg
0.8 kg

=0.868 or 86.8%

The pressure at the end of the heat rejection process is

P, = Paarc = 572.1kPa
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