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1. Choose the right answer-                                                          2×10=20
a) Which of the following energy source is an indirect method of solar energy utilization?
i. Wind Energy



ii. Geothermal Energy
iii. Nuclear energy
 


iv. Tidal Energy

b) The instrument preferred in the measurement of highly fluctuating velocities in air flows is- 

i. Hot Wire Anemometer


ii. Propeller type Anemometer
iii. Pitot Static Tube


iv. Three cup Anemometer
c) Where is the largest Wind Farm located in India?
i. Jaisalmer, Rajasthan


ii. Muppandal, Tamil Nadu
iii. Vaspet, Maharashtra


iv. Chakala, Maharashtra
d) The unit of scale parameter in Weibull distribution is-       

i. No unit




ii. m2/s


iii. m/s



iv. kg/m3
e) The coefficient of performance of a wind turbine for maximum power output is-

i. 13/18 




ii. 11/17
iii. 5/8




iv. 16/27

P.T.O.
f) In hydro power plants- 

i. Initial cost is high and operating cost is low
ii. Initial cost as well as operating costs are high
iii. Initial cost is low and operating cost is high
iv. Initial cost as well as operating costs are low

g) The share of hydro power in India’s electricity installed capacity is- 

i. 13%




ii. 26%


iii. 23%




iv. 45%

h) The installed capacity of Three Gorges dam of china is
i. 22.5 GW



ii. 18 GW
iii. 32.5 GW


iv. 12.5 GW
i) A Kaplan turbine is

i. a high head mixed flow turbine


ii. an impulse turbine, inward flow type
iii. a reaction turbine, outward flow type
iv. low head axial flow turbine
j) The terms Darrious rotor and Savonius rotor are related to

i. Pico hydropower



ii. Vertical axis wind turbine
iii. Horizontal axis wind turbine


iv. Battery charging systems
2. Answer the following questions:                                         5+5+5=15

a) What is the maximum energy available from the wind? Explain the dependency of various parameters on the power output. 
b) Why site specifications are so important for wind energy applications? How do you represent the wind data statistically?
c) Define Betz limit and derive the value for CP (max).
3. Answer the following questions:                                    4+2+3+6=15

a) Define: Airfoil; tip speed ratio, pitch regulation, capacity factor 
b) Write down the assumptions used in axial momentum theory and blade element theory.
c) What are the main differences between wind mill and wind electric generator?  

d) Consider a wind turbine with 5 m diameter rotor. Speed of the rotor at 8 m/s wind velocity is 100 r/min and its power coefficient at this point is 0.32. Calculate the tip speed ratio and torque coefficient of the turbine. Assume the density of air is 1.12 kg/m3.
4. Answer the following questions:                               4+3+3+4+6=20
a) Draw a schematic diagram of a hydropower plant. Explain in brief the various components of the power plant.
b) Describe the operation of a pumped hydro storage plant.  
c) Classify the hydro-turbines according to head, power and specific speed.
d) Define: unit speed, unit power and unit discharge and derive their relevant relations. 
e) The following data refers to a proposed hydroelectric power plant. Available head =27m, catchment area 430 km2, Rainfall = 150 cm/year, Penstock efficiency = 95%, turbine efficiency = 80%, generator efficiency =86% and load factor =0.45. Calculate the power developed and suggest suitable turbines for the plant.
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