Code No: 410206

IV B.Tech. I-Semester Regular Examinations, November-2004

NON CONVENTIONAL ENERGY SOURCES

 (Electrical and Electronics Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1. a)
What are the prospects of various renewable energy resources in India? 

    b)
Describe the general principles of Energy management with suitable examples.

2. 
Write brief notes on the following:


a)
Central receiver system






b)
Solar farms.


3. a)
Describe the main considerations in selecting site for locating wind generators

    b)
Describe in detail the basic components of wind electric system. 

4. a)
Explain the operation of a closed cycle OTEC system. 

    b)
Discuss its advantages and disadvantages compared to open cycle OTEC plant.

5. 
Discuss the advantages and limitations of wave energy conversion.

6.
Describe the following schemes for tidal generation, with suitable figures: 

(a) Ebb generation;     

(b) Flood generation;        (c) Two-way generation; 

(d) Single-basin scheme; 
(e) Two-basin scheme.

7. a) 
What are the sub classifications of hydrothermal convective system?

    b) 
Describe a liquid dominated system or wet steam field.



    c)
A hot water geothermal plant of the total flow type, receives water at 2500C. The pressure at turbine inlet is 10 bar. The plant uses a direct contact type condenser that operates at 0.3 bar. The turbine has a polytropic efficiency of 70%.


For a cycle, net output of 10MW. Calculate:


(i)  The hot water flow rate,
(ii) The condenser cooling water flow rate,


(iii)  Cycle efficiency and 
(iv) Plant heat rate.

8. a)
With a help of a neat sketch explain the working principle of any one type of biogas plant? 

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

    c)
What are the main applications of biogas.
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1. a)
What do you mean by renewable energy sources ? 

    b)
Explain various sources of energy briefly.

    c)
Compare synchronous condenser with static capacitors with regard to pf improvement.

2. 
Explain the following with sketch:


a)
Flat plate arrays of solar cell modules




b)
Solar cell connecting arrangements



c)
Explain with a neat sketch, the operation of a central tower receiver 
system for power generation. 

3. a) 
With a neat sketch explain the function of the different components of a horizontal axis type aero generator. 

    b) 
Explain the following terms and their significance.


i)
Solidity ratio 


ii)
Tip speed ratio.

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.
Derive expressions for power and energy from the waves. What are the limitations and advantages of wave energy conversion?

6. a)
Explain various devices for tidal energy extraction 

    b)
What are the advantages and limitations of tidal energy?


7. a) 
Describe a vapour dominated or dry steam field.




b)
A vapour dominated system of 100MW capacity uses saturated steam with a shut off pressure of 30 bar and enters turbine at 5.0 bar and condenses at 0.15 bar. Polytropic efficiency of turbine is 80%, generator – turbine combined mechanical and electrical efficiency is 90% water output temperature form cooling tower is 200C. and reinjection occurs prior to cooling tower.


Calculate:
i)
Steam required.
ii)
Heat rate.




iii)
Plant efficiency and
iv)
Cooling water rate.
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8. a)
Explain with a neat sketch of a bio-gas plant for producing biogas by ‘Anaerobic

Fermentation’.

    b)
Calculate 


i)
The volume of a biogas digester suitable for the output of four cows.

ii)
The power available from the digester. Retention time is 14 days, temperature 30oC, dry matter consumed 2kg/day. biogas yield 0.24 m3    kg-1, burner efficiency 0.6, methane proportion 0.8 given the heat of combustion of methane as 28MJ/m3.
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1. a)
Explain energy management in detail.
     

    b)
Explain the various methods of improving pf of an industrial drive.

2. a)
Explain in detail about the different approaches of thermal electric conversion system from solar energy.

    b)
Explain the principle of working of a salt gradient solar pond. What is meant by stratification?

3. 
Explain the following terms:


a)
torque coefficient 

b)
yaw control 

c)      blade design 


d)
types of turbine towers. 

4. a)
With a schematic diagram, explain briefly the working of open cycle OTEC plant

    b) 
What are its advantages and limitations of open system over closed cycle system?

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)
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 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 is the difference between biomass and Biogas?

    b)
What are the techniques suggested for maintaining the biogas production? 

    c)
What is community biogas plant? What are the main problems encountered in its operation?
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1. a)
What are ultimate energy sources ?

    b)
Discuss the factors, which affect the efficiency of electrical systems. How can they be improved?

2. a)
What is the principle of solar photovoltaic power generation?  

    b)
Discuss in detail about the main components of a PV system.

    c)
What are the Applications of solar photovoltaic system?

3.
Explain the following:


a)
Savonius rotor 

b)
cut in speed 

c)       cut off speed 


d)
yaw and pitch control. 

4. a)
What is the basic principle of OTEC? Discuss the advantages of the closed cycle 
system over open cycle system.

    b)
The efficiency of power plant working on OTEC system is very less. However, 
the secondary advantages make it commercially attractive. Discuss.

5.
Explain with neat sketches the following wave energy conversion devices.

a) Salter duck

b) Cockerell raft

c) Oscillating water columnm.

6. a)
Classify tidal power plants in detail.

    b)
What are the differences in tidal power developments?

7. a)
Explain the advantages and disadvantages of Geothermal energy over the other forms  of energy.

    b)
What are the applications of Geothermal energy in the field of Agriculture?   

    c)
Explain briefly the possible sources of geothermal pollution? How these are avoided?

8. a)
What are the different inputs which produce Biogas? List out the factors affecting bio-digestion.

    b)
Give a neat sketch of Biogas production plant for domestic use for a family of 5-6 persons.

    c)
Explain “Energy Plantation” and state its advantages and disadvantages.
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