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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)
	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	In a 12 tonnes refrigeration ammonia plant, compression is carried out in two stages with water and flash inter cooling  and water sub-cooling. Condenser pressure, evaporator pressure and flash intercooler pressure are 12 bar, 3 bar and 6 bar respectively. If the limiting temperature for inter cooling and sub cooling is 200C, Determine the following : 



i) The coefficient of performance of the plant



ii) The power required for each compressor


iii) The swept volume for each if the volumetric efficiency of each of the compressors is 82%.      
	L5
	CO1
	[14M]

	
	
	
	
	
	

	2.
	a)
	Write a short note on LiBr-H2O absorption cycle.
	L3
	CO2
	[7M]

	
	b)
	Explain the working ammonia vapour absorption system with a neat sketch.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	
	A simple air cooled system is used for an aero plane having load of 10 tonnes. The atmospheric pressure and temperature are 9 bar and 100 respectively. The pressure increases to 1.013 bar due to ramming. The temperature of the air reduced by 500C in the heat exchanger.  The pressure in the cabin is 1.01 bar and the temperature of air leaving the cabin is 250C . Determine i) power required to take load of cooling in the cabin  

      ii) C.O.P of the system.
	L4
	CO3
	[14M]

	
	
	
	
	
	

	4.
	a)
	Calculate the following when the DBT is 350 C, WBT is 230 C and the barometer reads 750mm Hg: i. Relative humidity ii. Humidity ratio iii. DPT iv. Density v. Enthalpy of atmospheric air
	L3
	CO4
	[7M]

	
	b)
	Atmospheric air having DBT=160 C and RH=25% is passed through a furnace and then through a humidifier to maintain a final DBT of 300 C and 50% R.H. Find the heat and moisture added to the air during the process. Also calculate the sensible heat factor of the process.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	
	The following data were collected in connection with the design of Air Conditioning a small theatre

Total seating capacity---350 persons

Atmospheric condition ------340C DBT and 70% R.H

Comfort condition required ---220C DBT and 50% R.H

Sensible heat given per person----------320 Kj/hr

Latent heat given per person ----------100 Kj/hr

Sensible heat due to solar gain and infiltrated air---------1,60,000 Kj/hr

Latent heat due to infiltrated air -----------80,000 Kj/hr

Quantity of fresh air supplied -----------------0.4 m3/person/min

Desirable temperature rise in theatre-------------80C

Assume the recirculated air is mixed with the fresh air after leaving the conditioner. Using above data, compute the following i) the percentage of total air recirculated   ii) refrigeration capacity of the conditioner coil. Assume air leaves the conditioner coil with 100% R.H
	L5
	CO5
	[14M]

	
	
	
	
	
	

	6.
	a)
	Mention and explain different types of air filters.
	L3
	CO6
	[7M]

	
	b)
	Sketch and explain comfort air conditioning system.
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain the effect of sub cooling and superheating on the performance of vapour compression refrigeration system.
	L4
	CO1
	[5M]

	
	b)
	List the advantages and disadvantages of air refrigeration system.
	L3
	CO2
	[5M]

	
	c)
	Explain any one unconventional refrigeration system.
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Briefly explain year round air condition system. 
	L3
	CO4
	[5M]

	
	b)
	Define room sensible heat factor (RSHF) and grand sensible heat factor  (GSHF) and explain the process of drawing RSHF line on a psychrometric chart when supplied air condition is not known.
	L4
	CO5
	[5M]

	
	c)
	Explain any one dehumidification system for air conditioning plant.
	L3
	CO6
	[4M]
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