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Compression Refrigeration Cycle
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Expansion valve (3-4)

1 1
923 794 5C5 70+ hy +Q 7= gZy 704 S CE 70+ hy + W 2O

h3_h4=0
hz = hy

Evaporator (4-1)

1 1
9Z4 /‘0+§Cf 7%+ hy +Q = gZ, f0+5612 7%+ hy + W 70

hy +Q = hy

Qs-1=h1 —hy




Compressor (1-2)

Pﬂx

1 1
9Z4 f0+5612 7%+ hy +Q 7= gZ, /‘°+§sz 794+ h, + W

Wiy =hi —hy
Condenser(2-3)

P{\

1 1
97, f0+§C22 4t h,+Q=gZ; 7°+ EC% 7%+ hy + W 2°
h, +Q = hs

Qz2-3 =hz —h




Coefficent of Performance (COP)

_tip(hy = he) _ (b = hy)
iy (hy —hy)  (hy — hy)

COP

Example

Find the COP and refrigerator capacity of a refrigerator system uses R134a
as a working fluid, saturated vapour at (-8 °C) enters the compressor and
leaves at 48 °C when the condenser temperature is 40 °C, the mass flow
rate of refrigerant is 0.25 kg/s.

Solution

For a refrigerator system

R 134a Tevaporator=-8 °C Teondenser=48 °C Thf=0.25 kg/s
To find COP & refrigerator capacity

COP=h1-hs/h2-h;

From table or chart of R 134a at T=-8°C

hi1=hy=393.95 ki/kg

hs=h=268.219 ki/kg




h (from chart)
h»=425.0 kJ/kg

hs=hs=268.49 ki/kg

COP = & _ ":"lf(h1 — hy) _ (hy — hy)
W mg(hy —hy) (hy —hy)

393.95—268.49
cop = )_4.0405
(425.0—393.95)

COP=4.0405
Refrigerator capacity=n'1f*(h1—h4)=0.25*(393.95-268.49)=31.365 kw

Refrigerator capacity=31.365 /3.514=8.928 Ton




