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Engineering
B.Sc.Mech. Power&Energy June, 2012
Refrigeration & Air Conditioning. Code: PE
411
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Oadia (e (95 (laiaY)
Charts and tables are allowed
Assume any missing data
Answer the following questions

Question No.(1) [to assess al , b1, c2]

(20 marks)
A two-stage ammonia food-freezing plant with a desired capacity of 528000 kJ/h
at -40°C evaporating temperature and 35°C condensing temperature has a flash




intercooling system with a liquid subcooler. The vapor leaving the evaporator is
at -30°C and entering the first-stage compressor at -15°C. The intermediate
pressure is 0.355MPa. The vapor leaving the flash chamber is superheated by 10
°C in the suction line to the second-stage compressor. Water intercooling is done
to cool the vapor to 45 °C. Adiabatic efficiencies for both compressors are 0.75.
the volumetric efficiencies of first and second-stage compressors are 0.65 and
0.77 respectively. Find the piston displacement and power requirements of the
two compressors.
Question No.(2 [to assess a2 , b3, c1]

(20 marks)
a)Why the rectifier and analyzer are added to the basic aqua-ammonia
absorption system?

b)The LiBr-water absorption cycle operates at the following temperatures;
generator, 69°C; condenser, 30°C; evaporator, 4°C; and absorber, 30°C. The
flow rate of solution delivered by the pump is 0.6 kg/sec. The solution
temperature leaving the heat exchanger and entering the absorber is 35°C.
Determine: -

a)The mass flow rates of solution returning from the generator to the absorber
and of the refrigerant entering the condenser.

b)The rates of heat transfer in each components of the system.

¢) The COP.

Question No.(3) [ to assess a2 , b2, ¢3]

(30 marks)
a)Explain the effect of intercooling between two stages of compression on the
refrigerating effect, work of compression per Kkilogram, and the discharge
temperature from the high stage compressor.

b) A winter air conditioning system maintains a building at 21°C and 40% RH.

The outdoor conditions are 0 C (DBT) and 100% RH. The sensible load load on
the building is 100 kW, while the latent heating load is 25 kW. In the air
conditioning system, 50% of the outdoor air (by mass) is mixed with 50% of the

o
room air. The mixed air is heated in a pre-heater to 25 C and then required
amount of dry saturated steam at 1 atm. pressure is added to the pre-heated air

in a humidifier. The humidified air is then heated to supply temperature of 450C
and is then supplied to the room.
Find a) The required mass flow rate of supply air,

b) Required amount of steam to be added, and

¢) Required heat input in pre-heater and re-heater. Barometric pressure =
latm.

(Page 1/2)
Question No.(4) [to assess al , b1, c2]
(25marks)
Question No.(5) [to assess al , bl, c2]
(25marks)

Course Coordinator:
Prof. Dr. ..ccvveevevennnniinennnn.
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