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A two - stage freon 12 refrigeration system uses centrifugal compressors, a
liquid ﬂash intercooler and two expansion valves.

Additional data :
Refrigerating capacity 500 T.R

Evaporation pressure 0.08 MPa
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Condensation pressure 0.93 MPa
Flash intercooler pressure 0.28 MPa
Temperatures :

Leaving eaaporator -30°C
Leaving first-stage compressor 32°C
Leaving second-stage compressor . 93°C
Leaving condenser 34°C

Assuming negligable pressure drops in connecting pipes, negligable heat
losses from the compressors and saturated vapor entering the second stage
compressor. Determine ¢

a- Volume of vapor handling by First-stage compressor,
b Volime of vapor handling by Second-stage compressor,
c- Power required for compressors,

d- C.O.P of the system.
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For the ammonia system shown in figure 6-11, if condenser pressure 16
bar, interccoler pressure 4 bar, evaporator pressure 1.2 bar, liquid
temperature drop through intercooler 10°C and liquid temperature drop
through the heat exchanger is 10°C.

Determine the C.O.P of the refrigerating system.
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A freon-502 ranoeranon plant operates at a condenser saturation
temperature of 35 °C and an evaporator temperature of -40 ‘C.A two-stage
compressor with multiple expansion valves and a flash intercooler are
installed. The low pressure stage has 8 cylinders, 10 cm bore and 10 cm
stroke and 0.85 volumetric efficiency.

The cylinder of the high pressure stage is 9.5 cm bore and 10 cm stroke with
0.77 volumetric efficiency. For both stages the speediis 10 r/s and the
mechanical efficiency is 0.8. Determine :

a- Thelcooling capacity of the plant in T.R,

b-The power required for the compressor,
c- The number of cylinders of the high pressure stage.
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Figure 6-14 shows the flow diagram of the refrigeration system for a ¢ i ) i ‘J JM ©) fL vl b el

shrimp freezing plant. The system consists of a two-stage freon 22 my (hy = hy) = my (h, — hg)
compressor with a flash intercooler and liquid subcooler. The liquid is L S 6

subcooled 10°C. The refrigerant vapor leaving the subcooler is dry and Somy = 0.5118 kg/s
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saturated, the refrigerant vapor leaving the evaporator has 5 °C of
superheat, the refrigerant vapor leaving the intercooler has a temperature
of 21°C, the evaporator saturation temperature is -30°C and the
condensation temperature 37°C. Compression in the two stages is
considered isentropic. The cooling load of the plant is 20 T.R. Calculate :
a- The quantity of liquid refrigerant, required for the intercooler,

b- The quantity of liquid refrigerant required for the subcooler,

c- The temperature of the refrigerant entering the second stage compressor,
d- The totol power required to drive the compressor, if the mechanical

efficiency is 80%.
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' It is required to design a cascade system with freon 12 for the upper cascade
and freon 22 for the lower cascade. Freon 22 cycle is simple without
subcooling or superheating. Freon 12 cycle has 10 C liquid subcooling

throﬁgh a heat exchanger. Draw :
a- Flow diagram of the system,
b- Representation of the cycles on the P-h charts.

Now if given: storage temperature -35°C, available water temperature
25°C, pressure ratio across compressors is 4, volumetric efficiency for
compressors is 0.75, compression is isentropic and temperature difference
necessary for heat transfer between refrigerant and its surroundings in
evaporator and condenser is 5°C. Determine per ton of refrigeration:

a- C.0.P of the system,
b- Total power required for compressors,

¢- Displacement volume for compressors.
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= 138 kW

COP — pllal slaYl Jolas

. (1x35)/ZP =2.53

syl 2150 315

3
= = 0.0064 m”/s
= mzz.va+ m,v, 0.

zv

L i) 3,40 et Dl

3] ¢ Nt JK G Rl J A 0 o e -
:Q:.o-Y;\J‘Y\JnW;Agﬁ&\n,»,UWu

¢ L) pald Ly 5 paah ]

C ekl o aag kbl 5 A Juas

e RO
For the three-stage cascade system, showrf in figure 6-6, if evoporator
capiacity is 100 T.R and C.O:P equals 2. Find :

a- Power required for compressors,
ed through condenser.

ek

b- Rate of heat rej
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