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INSTRUCTIONS TO CANDIDATES 

SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

1. 

SECTION-B contains FIVE questions carrying FIVE marks each and students 

2 

each. 

have to attempt any FOUR questions. 

SECTION-C contains THREE questions carrying TEN marks each and students 

3 
have to attempt any TWO questions. 

SECTION-A 

1. Write briefly: 

a) 1.5 kW per ton of refrigeration is required to mnaintain the temperature of-40°C in the 

refrigerator if the refrigeration cycle works on Carnot cycle. Find the COP and 

temperature of surroundings. 

b) Why a throttle valve is used in vapor compression refrigerator rather than an 

expansion cylinder to reduce pressure between the condenser and evaporator. 

c) On a particular day the weather forecast states that the dry bulb temperature is 37°C 

while the relative humidity is 50% and the barometric pressure is 1.01325 bar. Find 

the humidity ratio. 

d) What is the necessity of antifreeze solution? 

e)What do you understand by performance characteristic of a refrigerant compressor? 

Why it is nece ssary to keep refrigerants free from moisture? 

g) Define the term bypass factor used for cooling or heating coil with the help of a 

sketch. 

h) Explain the difference between comfort air conditioning and industrial air 

conditioning. 
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i) Define the term contact factor as used for cooling coils. 

)What are the limitations of reversed Carnot cycle with gas as refrigerant? 

SECTION - B 

The capacity of a refrigerator is 210 TR when working between -6°C and 25°C. 
Determine the mass of ice produced per day from water at 25°C. Also find the power 
required to drive the unit. Assume that the cycle operates on reversed Carnot cycle and 
latent heat of ice is 335 kj/kg. 

2. 

An R12 refrigeration system works between pressure limits 1.8 bar and 9.6 bar 
respectively. The heat transfer from the condenser is found to be 85 kil/mm. The 
refrigerant vapor leaves the evaporator in the saturated state. The condensate leaves the 
condenser in just saturated state. The refrigerant flow through the system is found to be 
0.6 kg/min. Find a) COP, b) capacity of the plant and o) the energy input to the 

3 

compressor. 

Moist air at 1 atm pressure has a dry bulb temperature of 32°C and a wet bulb 

temperature of 26°C. Calculate a) the partial pressure of water vapour, b) humidity ratio, 

c) relative humidity, d) dew point temperature, e) density of dry air in the mixture, 

1) density of water vapour in the mixture and g) enthalpy of moist air. 

4 

Explain the working of a refrigeration cycle with two stage compression. What are its 
5. 

advantages over single stage compression? 

One kg of air at 40°C DBT and 50% RH is mixed with 2 kg of air at 20°C and 12°C dew 

point temperature. Calculate temperature and specific humidity of the mixture. 
6. 

SECTION - C 

a) Where centrifugal compressors are preferred over reciprocating compressors in 

refrigeration systems? Describe the advantages and disadvantages of centrifugal over 

reciprocating compressors. 

7. 

b) Explain the working of a automatic with the help of a neat sketch. Also draw p-h 

diagrams for under load, designed load, and overload conditions. 

An air conditio ned room that stands on a well ventilated basement measures 3 m wide, 

3 m high and 6 m deep. One of the two 3 m walls faces west and contains a double glazed 

glass window of size 1.5 m by 1.5 m, mounted flush with the wall with no exdennal 

shading. There are no heat gains through the walls other than the one acng 

Calculate the sensible, latent and total heat gaims on the 

from the following informute hat a te m c 

8. 



Inside conditions: 25°C DBT 50% RH 

Outside conditions: 43 CDBT, 24°C WBT 

U-value for wall: 1.78 W/m-K 

U-value for roof: 1.316 W/m-K 

U-value for floor 1.2 W/m-K 

Effective Temperature Difference (ETD) for wall: 25°C 

Effective Temperature Difference (ETD) for root: 30°C 

U-value for glass: 
3.12 W/m- K 

300 W/m 
Solar Heat Gain (SHG) of glass 

0.86 
Internal Shading Coefficient (SC) of glass: 

4 (90W sensible heat/person), 
(40W latent heat/person) Occupancy: 

33W/m of floor area 
Lighting load: 

600W (Sensible) +300 W (latent) 
Appliance load: 

Infiltration: 
0.5 Air Changes per Hour 

Barometric pressure: 
101 kPa 

9. Explain the following: 

a) Comparison between vapor absorption and compression systems 

b) Eco-friendly refrigerants. 


