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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. Non-

programmable calculator is allowed.

(b) Prove that the intermediate temperature

in the cascade condenser is the geometric

mean of source and sink temperature of

cascade refrigeration system

L HT T Ti   . 5

Unit III

5. Calculate the following psychrometric

properties of air without using psychrometric

chart when dry bulb temperature (DBT) is

35ºC and wet bulb temperature (WBT) is 25ºC.

The barometric pressure of air is 755 mm of

Hg. :

(a) Partial pressure of vapor

(b) Dew point temperature

(c) Specific humidity

(d) Percentage saturation

(e) Relative humidity

(f) Volume of air

(g) Enthalpy of air. 15

http://www.dcrustonline.com

http://www.dcrustonline.com/


(2-16/11)M-G-62 2 M-G-62 3 P.T.O.

Unit I

1. (a) Discuss criterion for the selection of

refrigerants. 13

(b) Name two refrigerants having zero ODP

and GWP less than 150. 2

2. (a) Discuss the necessity of air craft

refrigeration. 3

(b) Explain the reduced ambient and

regenerative type cooling system for

aircraft refrigeration with the help of

block diagram and T-s chart. 12

Unit II

3. In an NH3 based refrigeration system, the

saturated NH3 at 0.2365 MPa enters a 0.2×0.15

m twin cylinder, single acting compressor

whose volumetric efficiency is 76% and speed

is 250 rpm. The head pressure is 1.1638 MPa.

Liquid NH3 at 21ºC enters the expansion valve.

For ideal cycle determine (a) the NH3

circulated in kg/s, (b) the refrigeration ton;

(c) the COP of refrigeration cycle; (d) sketch

the cycle on T-s and P-h chart.

 

3

P(MPa) Specific Enthalpy Enthalpy Entropy EntropyT ºC

volume of of Liquid of vapor of Liquid of vapor

vapor of      at      at      at      at 

saturation saturation saturation saturation

(kJ/kg) (kJ/kg) (kJ/kg K)(m /kg)

saturation

(kJ/kg K)

0.2365 15ºC 0.5106 831.46 481.52 5.4387 10.526

1.1638 30º 0.11084 620.7 523.42 6.1853 9.9606C

 



Assume liquid specific heat for NH3 as 4.6

kJ/kg K and specific heat for NH3 vapor at

constant pressure as 2.75 kJ/kg K. 15

4. (a) Derive the expression of COP for the

refrigeration system having multiple

evaporators each of 10 TR capacity and

working at different operating

temperatures i.e. 10ºC, 0ºC, –10ºC and

with multiple expansion valves;

refrigerant is compressed in single

compressor in the refrigerating system.

Also draw the block diagram and P-h

chart of the system. 10
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6. The following data apply to an air-conditioning

system :

Room sensible heat = 12 kW

Room latent heat = 12 kW

Inside design conditions = 25ºC as DBT and

50% RH

Outside design conditions = 36ºC as DBT and

28ºC as WBT

Return air from the room is mixed with the

outside air before entering the cooling coil in

the ratio of 4 : 1. Return air from the room is

mixed with the cooling air i.e., after the cooling

coil in the ratio of 1 : 4. Cooling coil bypass

factor is 0.12. The air may be heated if

necessary before supplying to the conditioned

space. Assume ADP as 9.5ºC and determine

using psychrometric chart :

(a) Supply air condition to the room

(b) Refrigeration load due to reheat (if

applied)

(c) Total refrigeration capacity. 15

Unit IV

7. (a) Derive the expression of COP in vapour

absorption refrigeration system. 5

(b) Draw the schematic diagram of Lithium

bromide water (LiBr-H2O) vapor

absorption refrigeration system. 5

(c) Explain steam jet refrigeration using only

block diagram and P-h chart. 5

8. Explain briefly the following :

(a) Cooling towers 5

(b) Positive displacement types compressors

5

(c) Expansion devices (TEV and AEV) with

neat diagrams. 5
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