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1. Choose the correct answer:                                                        2×10=20
a) The maximum power coefficient value for VAWT compared to HWAT is:  

i. Lower 


ii.  Higher



             iii.  No relation


iv. Same
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) Which of the following country has the highest wind power installation?  

               i. China
 

                ii. USA



             iii. India



iv. Denmark

f) Cut-out velocity in a wind power machine is- 

i. The maximum wind speed at which a wind turbine 
   designed to stop operation

             ii. The maximum wind speed at which a wind turbine is 
                  designed to come into operation

            iii. The wind speed at which the wind turbine gives optimum 
                  power

             iv. The velocity of the rotor
P.T.O.
g) 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
h) The term Darrious rotor and Savonius rotor are related to-
               i. Pico hydropower             ii. Vertical axis wind turbine

            iii. Horizontal axis wind       iv. Battery charging systems
                  turbine
i) 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
j) 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

2.  Answer the following :                                                         3+3+6+3=15
a) Explain time distribution and frequency distribution of wind speed for a site. 
b) What is an airfoil?  Draw the wind flow pattern and force acting on an airfoil. 

c) Derive the Betz limit of maximum power coefficient.

d) A wind data acquisition system measures wind speed 6 m/s for 19 times, 7 m/s for 54 times, and 8m/s for 42 times during a given period. Find out the standard deviation of the measured wind speed.

3. Answer the following:                                                           3+4+4+4=15

a) What are the main differences between windmill and wind electric generator?  
b) Draw a schematic diagram of a wind electric energy conversion system and discuss its all components. 
c) A wind turbine of 25 kW with rotor diameter of 10 m installed in an area of wind power density of 200 W/m2. Calculate the annual energy production in this site. Assume capacity factor is 0.25.  
d) What will be the air density near the hub of a Wind turbine generator rated at 1500 kW, if it produces 1347 kW of power at the site?

4. Answer the following:                                                           4+4+6+6=20

a) Draw a schematic diagram of a hydropower plant. Explain in brief the various components of the power plant.
b) Write down the advantages and disadvantages of hydro power projects.

c) A factory is located near a waterfall where the usable head for power generation is 25 meters. The factory requires continuous power of 500 kW throughout the year. The river flow in a year is:

(a) 10 m3/s for 3 months
(b) 6 m3/s for 2 months and
(c) 1.5 m3/s for 7 months.
If the site is developed as a run-of-river type of plant, without storage, determine the standby capacity to be provided. Assume the overall efficiency of the plant is 80%. If a reservoir is arranged in the upstream, will any standby unit be necessary? What will be the excess power available?
d) A hydroelectric scheme has a catchment area of 204 km2 and the available runoff is 60% with annual rainfall of 180 mm. A head of 305 m is available on the average. Find the power that can be developed from the scheme if the overall efficiency of the plant is 85%.
***
