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143 A heat pump using ammonia as the refrigerant operates between saturation
temperatures of 6 and 38°C. the refrigerant is compressed isentropically from dry
saturation and there is 6K undercooling in the condenser. Calculate:

1. the COPyp
1i. the mass flow of refrigerant per kilowatt power input
iil. the heat available per kilowatt power input

_ So[uﬁon; —_

T - ? 14-7 bavr.

32 A | 534
[ :E _ 7 4 | N
b i i ,L‘H,,_?S‘
State [

hy=hg at 6 P2 534 bar

L); = 1450 . /C:J/'Cj

Sy =dyg = 5 H6E SUSTE
Steite 2

SreJo= £.263 kdfbg: b .
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tvk &ulqeklf&afeo’,
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144 (a) in a refnigerating plant using R12 the vapour leaves the evaporator dry
saturated at 1.826 bar and is compressed to 7.449 bar. The temperature of the
vapour leaving the compressor is 45°C. The liquid leaves the condenser at 25°C
and 1s throttled to the evaporator pressure. Calculate:

i, the refrigerating effect

il. the specific work input

1il. the COP;e¢

(b) compare the result found in (a) with plant using R134a between the same

saturation temperatures, with the same maximum cycle temperature and the same
degree of undercooling of the condensate.
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142 An ammonia vapour-compression refrigerator operates between an evaporator
pressure of 2.077 bar and a condenser pressure of 12.37 bar. The following cycles
are to be compares; in each case there is no undercooling in the condenser, and
isentropic compression may be assurhed:

i. the vapour has a dryness fraction of 0.9 at the entry to the compressor;

il the vapour is dry saturated at entry to the compressor;

iil. the vapour has 5K of superheat at entry to the compressor.

In each case calculate the COP,¢ and the refrigerating effect per unit mass. What
would be the COP,s of reversed Carnot cycle operating between the same

saturation temperatures?
Solution: -
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