
(2-08/12)M-G-62 4 M-G-62 P.T.O.

No. of Printed Pages : 06 Roll No. .......................

G-62

B. Tech. EXAMINATION, Dec. 2017

(Seventh Semester)

(B. Scheme) (Main & Re-appear)

(ME, AER)

ME-403-B

REFRIGERATION AND AIR-CONDITIONING

Time : 3 Hours] [Maximum Marks : 75

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. Use of

refrigerant property tables and psychrometric

chart is permitted.

4. (a) Discuss the importance of multistage

refrigeration systems. 6

(b) What is flash intercooling ? 4

(c) Explain the cascade refrigeration system

using P-h chart. 5

Unit III

5. Barometric pressure for atmospheric air reads

760 mm of Hg. The dry bulb temperature

(DBT) is 25ºC and relative humidity (RH) is

50%. Calculate the following properties of air

without using psychrometric chart :

(a) Partial pressure of vapor 2

(b) Specific humidity 2

(c) Degree of saturation 2

(d) Dew point temperature 2

(e) Volume of air 2

(f) Enthalpy of air 2

(g) Wet bulb temperature. 3
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Unit I

1. (a) A reversed carnot cycle air-conditioner

of I TR capacity operates with cooling

coil temperature of t0 = 5ºC. The

surrounding air at the 43ºC is used as a

cooling medium rising to a temperature

of 53ºC. The temperature of heat rejection

is tk = 5 5ºC. The overall heat transfer

coefficient of heat exchanger between the

working substance and the surrounding

air is 250 W/m2K. Determine the mass

flow rate of surrounding air entering the

heat exchanger; area of the heat

exchanger and COP of the air-

conditioning system. 11

(b) State the properties of an eco-friendly

refrigerant and give four examples of

refrigerants having GWP less than 150.

4

2. (a) Why air craft needs air-conditioning ? 3

(b) Explain boot strap evaporative and

reduced ambient type air craft air

conditioning systems with the help of

T-s and block diagrams. 12

Unit II

3. A, 4 cylinder, single acting R12 compressor

30 cm × 40 cm run at 960 rpm. The

compressor clearance factor is 0.03 and the

law of compression is pv1.1 = C. The operating

pressure for the VCR system as 8.47 bar (35ºC)

and 1.004 bar (–30ºC). The refrigerant

temperatures are : Entering the compressor

–20ºC leaving the compressor 50ºC; entering

the condenser 45ºC, leaving the condenser

25ºC; entering the expansion valve 30ºC and

leaving the evaporator dry saturated. Assuming

that heat removed in the condenser is 25 kJ/

sec. Calculate the refrigerating capacity; the

compressor power; COP; mass of condensing

cooling water assuming rise in temperature to

10ºC. Use property table. 15
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6. An air-conditioned hall is to be maintained at

27-C dry bulb temperature (DBT) and 21ºC

wet bulb temperature (WBT). It has a sensible

heat load of 46.5 kW and latent heat load of

17.5 kW. The air supply from outside air

atmosphere at 38ºC (DBT) and 27ºC (WBT)

is 25 cubic metre per minute (cmm) directly

into the room through infiltration. Outside air

to be conditioned is passed through the cooling

coil and 60% of the return air mixes with the

conditioned air after the cooling coil.

Determine :

(a) Condition of air after the cooling coil

and befor re-circulated air mixes with it

(b) Condition of air entering the hall i.e.

after mixing with re-circulated air

(c) Quantity of fresh air entering the coil

(d) By-pass factor of the cooling coil

(e) Refrigeration load on the cooling coil.

Take ADP of the cooling coil as 15ºC.

Psychrometric chart is permitted. 15

Unit IV

7. Describe the working of NH3-H2O based

vapour absorption refrigeration system with the

help of neat diagram and also derive is COP.

15

8. Write short notes on any three of the

following : 5×3

(a) Evaporators

(b) Expansion devices

(c) Types of condensers

(d) Types of compressors.
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