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1.a)
What are the various renewable sources of energy? Compare solar energy with other forms emphasizing on merits and demerits. 

  b)
Explain different methods to improve the power factor in electrical applications.

2.
What is pyrheliometer?  With neat sketch, explain about the method of measuring solar radiation using Angstrom compensation pyrheliometer. 

3.a)
Derive an expression for power Coefficient of Wind energy conversion system.

b) 
Prove that in case of horizontal axis wind turbine maximum power can be obtained  when interference factor is 1/3. 

4.a)
What are the main disadvantages of Claude’s cycle of OTE conversion system? 

   b)
How these draw backs are removed in Anderson’s cycle.

5.
Discuss the problems associated with the generation of power from ocean waves and describe with sketches the various methods of converting ocean wave energy into power.

6.a)
Describe the difference between spring tides, neap tides, high tide, and low tide.

b)
Discuss the possible reasons why energy output in double-effect generation is usually lower than for single-effect generation.

7.a)
Explain Hot Dry rocks (petrothermal) resources of geothermal energy and how they can be exploited as a source of energy.

   b)
Explain vapour dominated hydrothermal power plant with neat sketch and its representation on T-S diagram.

   c)
Describe various disadvantages and operational problems associated with geothermal energy.

8.a)
What is community biogas plant? What are the main problems encountered in its operation?

   b)
How biogas can be used as a fuel in I.C engine? Explain the working of such engine with neat sketch.
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1.a)
Bring out the importance of solar energy in comparison to other types of renewable energy resources. 

b)
What are pie charts? Explain their significance in energy audit with a suitable example.

2.a)
With a neat sketch, explain the working of liquid flat plate collector. 

b)
What are the various losses encountered and explain a method to evaluate these losses.

3.a)
How are WEC systems classified? Discuss in brief. 

   b) 
Discuss the advantages and limitations of wind energy conversion systems.
4.a)
How energy is obtained from oceans ?  Explain in detail.
b)
Find the quantity of water to be pumped to OTEC plant to obtain 1 MWe working with surface water at 270C and with a temperature difference of 150C. Assume the density of ocean water as 1010kg/m3, specific heat of water as 4200KJ/ kg, turbine efficiency is 0.75, generator efficiency is 0.96 and diameter of the tube is 60cm.
5.
Discuss the various wave energy conversion devices.

6.a)
What are the different methods of getting power from tides? Describe them with neat sketches?

   b)
Calculate the theoretical maximum power and the reasonable obtainable power output of a tidal power plant when the basin size is 10 km x 25 km and the tidal range is 3 meters.

    
Assume a suitable efficiency value to take into account the frictional loss and inefficiencies in turbines and generators, state clearly this assumed value.

7.a)
Explain briefly the advantages and disadvantages of Geothermal energy forms?

   b)
Explain the main applications of geothermal energy?

   c)
A 100 MW vapour – dominated system uses saturated steam from a well with a hut-off pressure of 25 N/m2 and steam enters the turbine polytropic efficiency at 80% and the turbine generator combined mechanical and electrical efficiency is 90%. The cooling tower exists at 200C. Calculate the necessary steam in Kg/hr, cooling water flow, plant efficiency and the heat rate: if rejection occurs prior to the cooling tower.
8.a)
How bio-gas can be utilized in Spark ignition engine? Explain with neat sketch.

   b)
What is meant by anaerobic digestion? What are the factors which affect biodigestion? Explain briefly.
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1.a)
What are the differences between renewable and conventional energy sources
   b)
List out the consequences of low power factor on electrical appliances.

2.a)
Discuss in detail about the solar cell principles. 

   b)
Derive the expression for calculating conversion efficiency and power output of a solar cell. 

3.a)
Discuss the advantages and disadvantages of horizontal over vertical axis wind turbines.     

   b) 
What methods are used to overcome the fluctuating power generation of aerogenerator? 

4.a)
Explain the operation of a closed cycle OTEC plant with neat diagram. 

   b)
Estimate the amount of electrical energy obtained from an OTEC plant working 
with surface water at 27 C and with a temperature difference of 15o C. Assume 
the density of ocean water as 1010 kgim3, specific heat of water as 4200 J/kg K, 
turbine efficiency 0.75, generator efficiency 0.96 and diameter of tube 60 cm. The 
velocity of water is limited to 0.2 m/s.
5.
Discuss the methods of harnessing wave energy.
6.a)
Show by sketches the method of harnessing the energy potential associated with ocean tides.


   b)
A tidal power station has 24 generators each of 10 MW operating at a maximum head of 13.5m. It generates for two 6 hour periods per day. Calculate the basin capacity in m3, and annual energy production. Assume 93% efficiencies.

7.a)
Explain the origin of  geothermal energy.

   b)
Calculate the initial temperature, and heat content per square kilometer above 400C, of an aquifer of thickness 0.5km, depth 3km, porosity 5%, under sediments of density  2700kg m-3, specific heat capacity 840 J kg-1 K-1, temperature gradient 300C km-1, and the surface temperature is 100C. Also estimate the time constant for useful heat extraction at a rate of 100 liters /sec / sq. km.

8.a)
How are biogas plants classified? Explain the dome with a sketch type plant.

   b)
What are the various phases of anaerobic digestion in a Biogas plant? Discuss them in brief.
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1.a)
Explain spaghetti & pie diagrams briefly with the help of neat sketches.

   b)
Explain the various steps necessary to avoid low pf. Give examples.

2.a)
What are different types of solar energy collectors? Explain any two in detail.

   b)
Advantages and limitations of photovoltaic solar energy conversion. 

3.a)
What control arrangements are used with a wind mill when the speed of wind exceeds the rated speed? Illustrate your answer with neat sketch. 

   b)
Explain with neat sketch a suitable windmill for water pumping. 

4.a)
Draw the schematic diagram and explain the Open cycle OTEC system. What are 
the operational difficulties encountered in OTEC plants?

    b)
Find the quantity of water to be pumped to OTEC plant working with surface 
water at 27o C and with cold water at 8o C at a depth of 600 m from the surface to 
obtain 1.0MW of energy. Assume the density of ocean water as 1010 kg/m3 and 
the specific heat of water as 4200 J/kg K. 



5.
Derive expressions for power and energy from the waves. What are the limitations and advantages of wave energy conversion?
6.a)
 Explain the operation of single pool modulated tidal system. What are its advantages compared to unmodulated system.
   b)
In spite of the attractiveness of tidal power generation, discuss why tidal schemes are not being developed in the world as fast as one would like to talk about them.  

7.a)
Explain the concept of hot dry rock geothermal power plant.

b)
Calculate the useful heat content per square kilometer of dry rock granite to a depth of 7km.  Take the geo-thermal temperature gradient at 30C/km, the useful temperature as 150C above the surface temperature. Density of rock is 

2700kg per m3 and specific heat of rock is 820 J/kg/k.

8.a)
What are the techniques suggested for maintaining biogas production? Explain.

   b)
How biogas plants are classified? Explain continuous and batch type of plants with advantages and disadvantages of each one.
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