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Answer four full questions.
a) At Nagpur, the following observations were made:

Theoretical maximum possible sunshine hours 
= 9.5 h

Average measured length of a day during April
= 9.0 h

Solar radiation for a clear day Ho


= 2100 kJ/m2/day

Constants 




       a
= 0.27,  b= 0.50

Calculate the average daily global radiation





(5 Marks)

b) 
Why solar energy is known as the ‘ultimate source of energy’


(5 Marks)
c)
Define MPPT and its applications






(5 Marks)
d)
Name and explain different instruments used for measuring solar radiation and sunshine and their applications








(10 Marks)
OR
a)
Find the hour angle at the sunrise and the sunset on March 22 for a surface inclined at an angle 20o facing south at New Delhi (28o 35’ N, 77o 12’ E)



(5 Marks)
b)
Draw and explain the current – voltage curve of a solar cell and define fill factor. What is the significance of fill factor







(7 Marks)
c)
Define Solar azimuth angle, γs






(3 Marks)
d)
The band gap of GaAs is 1.43eV. Calculate the optimum wavelength of light for photovoltaic generation is GaAs cell.







(5 Marks)
e)
With the help of a schematic diagram explain the working of solar water heating. 
(5 Marks)

a)
A wind turbine rated at 600kW has a cut-in speed of 5ms−1, a rated speed of 20ms−1 and a cut-out speed of 22ms−1. Its power output as a function of wind speed at hub height is summarised in the following table. Its hub height is 45 m.
	Speed(ms−1)
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22

	Power O/P(kW)
	0
	0
	0
	80
	220
	360
	500
	550
	580
	590
	600
	0


Calculate approximately the likely annual power output, and hence its capacity factor at: an extremely windy site where the wind follows a Rayleigh distribution with mean speed 8.2ms−1, measured at a height of 10m






(10 Marks)

b)
Explain drag and lift 








(5 Marks)

c)
“A wind turbine with large rotor diameter would not necessarily produce more power”. Comment. 









(5 Marks)
d)
With the help of neat diagram explain the layout of a typical micro hydro plant
(5 Marks)
OR   
a)
Derive the relation between power coefficient (Cp) and perturbation factor (a) and plot Cp /a curve. Explain its physical significance 





(10 Marks)

b) 
Define the following terms related to WECS

Camber


Solidity

Angle of Attack

Cut in speed

Cut out speed









(5 Marks)

c)
A micro hydro system is to be designed to supply a 1 phase, 220 V, 50 Hz electrical distribution system having a predicted demand of 5.2kW at a 0.8 pf lagging. An ELC governor and AVR are used to regulate the output. Calculate the required VA rating of generator. Water cooled ballast comprising ordinary kettle elements each rated at 230 V, 1200 W is to be used. Calculate the number of kettle elements required in the ballast load and available over ballasting. The temperature of  water entering and leaving the ballast tank are 15o C and 45oC respectively. Calculate the required flow of water in the ballast tank. Assume specific heat of water as 4200 J/kg K.





(10 Marks)                                          
a)
Discuss the advantage, disadvantages and applications of geothermal energy 
(10 Marks)
b)
A single basin tidal power plant has a basin area of 30×106 m2. The tide has a range of 12 m. 
The turbine can work with head of 3 m or more. The turbine generator can work with head of 
3 m or more. The turbine generator efficiency is 73 %. Estimate the total power generated in 
one filling emptying cycle.







(10 Marks)
c)
Name different types of tidal power plants





(5 Marks)
OR
a)
Derive the equation for yearly power generation from tidal plants


(10 Marks)
b)
Discuss the advantage, disadvantages and applications of ocean thermal electric power 
generation.









(6 Marks)
c)
Derive the equation for wave power






(9 marks)
a)
What is biomass? What are the different resources used to extract biomass energy?














(8 Marks)
b)
Explain the characteristics of hydrogen as a fuel. How can hydrogen compete with fossil 
fuel?










(8 Marks)

c)
Derive the expression for the power output and efficiency of a fuel cell

(9 Marks)
OR
a)
What is biogas? Write a short note on producer gas and liquid fuel.


(7 Marks)
b)
Write short note on 


i) Hydrogen storage using nano – crystalline Mg based Ni hydride



ii) Production of hydrogen from sunflower oil



(8 Marks)

c)
Discuss and differentiate between electrical efficiency and thermal efficiency of the fuel cell












(10 Marks)










