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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 5 OUT OF 8 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.
	a)
	Calculate the angle made by beam radiation with the normal to a flat plate collector, tilted at 30o to the horizontal, pointing due South, located at New Delhi (28o 55'N, 77o 12'E) on 1st June at 11.00 am (IST). The standard IST is 81o44'E.
	L4
	CO1
	[7M]

	
	b)
	Define the terms declination angle, hour angle, zenith angle, solar azimuth angle and angle of incidence.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	The following data may be used for the design of a solar water heater.

Solar radiation = 5 kWh/m2/day Hot water required = 1000 kg/day

Hot water temperature = 45oC Cold water temperature = 14oC

Cpw = 1.163 Wh/Kg-K Mean efficiency of water heater = 48%

 Piping and storage heat losses may be neglected. If a single plant has an area of 2.2 m2, find out the total area required and number of solar collector modules.
	L4
	CO2
	[7M]

	
	b)
	With a neat sketch, explain the construction and working of a central tower receiver power plant.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Using Betz model of a wind turbine, derive the expression for the power extracted from the wind. What is the maximum theoretical power that can be extracted and under what condition?
	L2
	CO3
	[7M]

	
	b)
	Briefly explain about the different types of bio-gas digesters.
	L1
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the working of an open cycle OTEC plant with a neat sketch.
	L1
	CO4
	[7M]

	
	b)
	What are the different verities of geothermal resource?
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Explain the working of an open cycle OTEC plant with a neat sketch.
	L3
	CO5
	[7M]

	
	b)
	What factors are considered for selecting a suitable site for tidal power plants?
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the electron gas dynamic conversions.
	L1
	CO6
	[7M]

	
	b)
	Explain the economic aspects.
	L1
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	With a neat sketch, explain the construction and working of a central tower

receiver power plant.
	L1
	CO1
	[7M]

	
	b)
	Give a detailed account of application of wind energy.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	8.
	a)
	What is the demerit of geothermal energy?
	L1
	CO4
	[5M]

	
	b)
	What is the different application of ocean energy
	L1
	CO5
	[5M]

	
	c)
	Write the demerits in the use of renewable sources of energy?
	L1
	CO6
	[4M]
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