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Refrigerants pressure-enthalpy diagrams

® | is an important diagram used frequently for a performance
calculation of a refrigerating machine.

= A P-H diagram is made respectively for a specified
refrigerant.

® |t can, of course, not be used for another refrigerant.
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Examination of pressure-enthalpy diagram
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»/The x-y axes of the P-H diagram are the enthalpy lines

running from left to right. The pressure lines are the vertical

lines.
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The following equation are used to analyze

refrigeration system

Refrigerant flow rate:
_ refrigeration load

Vs (Hz—H1)

» \Work done on refrigerant during isentropic compression in a
compressor:

qw=m(H3 — Hy)
» Heat rejected toenvironment during condensation:
qc.=m(H; — H,)
eat absorbed by refrigerant during evaporation:
qe=m(H, — H,)

here

H,: is the enthalpy at saturated liquid conditions before the
refrigerant enters the evaporator,

H, : the saturated state vapor enthalpy before the refrigerant enters
the compressor,

H,: the superheated vapor enthalpy before the refrigerant enters the
condenser,

m: the mass flow rate of refrigerant (kg/s)



The following equation are used to analyze
efrigeration system

®» Performance of a refrigeration system is described by
calculating the coefficient of performance (C.O.P.),
defined as a ratio of heat absorbed by the refrigerantin the
evaporator to energy supplied to the refrigerant in the
compressor.

H;—H;
Hz—H,

C.O.P=

C.O.P. is always bigger than 1.



Example-1

» A refrigerator uses refrigerant-134a as the working fluid
IN a vapor-compression refrigeration cycle. The
evaporator tfemperature is -20 (without any
superhating)and the condenser tfemperature is 30

(without any subcooling). The mass flow rate of the

refrigerant is 0.32 kg/s.

e rate of heat removal from the refrigerated
spacge and the power input to the compressor,

) the rate of heat rejection to the environment, and
(c) the COP of the refrigerator.
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Example- 2

» R-12 refrigerant is used in a cooling system with @
cooling load of 60 kW. The temperature of which is
kept constant at -18°C; evaporator temperature is
-25°C and condensation temperature is 45°C. The

refng rant reaches the expansion valve as saturated

Id and leaves the evaporator as saturated vapor.

The efficiency of the compressor is 85%. Analyze this

cooling circuit according to these data.




Absolute pressure, kPa

P.=1100 kPa

H=178 H,=243 H,=340  H,=380

Enthalpy, kJ/kg

Pressure-Enthalpy diagram for R-12
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