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B.E. (Mechanical Engineering) (Old) Eighth Semester 

Elective – III : Renewable Energy Systems (RES) 
 

P. Pages : 2 TKN/KS/16/2434 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated.  

 2. Answer three questions from section A and three questions form section B.   

 3. Due credit will be given to neatness and adequate dimensions. 

 4. Assume suitable data wherever necessary. 

 5. Illustrate your answers wherever necessary with the help of neat sketches. 

 6. Non programmable calculator is allowed.  

 7. Use of slide rule, Logarithmic tables, Steam tables, Mollier's chart, Drawing 

  instruments, Thermodynamic tables for moist air, Psychrometric charts and 

  Refrigeration charts is permitted. 

 

 

  SECTION – A  

 

 

1. a) Define solar constant. What is its significance? What is its effects on total radiation.  

 
5 

 b) Estimate monthly average of daily global and diffused radiation on horizontal surface at 

Baroda (22'00''N, 73'10''E) in the month of April 16th average sunshine hairs per day are10 

hair's constant a = 0.27 and b = 0.49. 

 

8 

2. a) Explain solar radiation geometry 

 
5 

 b) Calculate total radiation in tilted surface at 30º to horizontal at Delhi (28.63ºN) on march 

22. The horizontal Beam and diffuse radiations are 600w/m2 and 150 w/m2 respectively 

and solar time 11 am. Take reflectance (albedo) of ground = 0.2. 

 

8 

3. a) Classify methods of solar energy storage. Describe thermal energy storage system  

 
5 

 b) Calculate angle of incidence of beam radiation on a flat plate collector for the following 

situation.  

Location = 21ºN, 79ºE 

Slope of collector = 30º 

Date = December-1st  

Time = 09 AM (I.S.T.) 

collector is pointing due south.  

 

8 

4. a) Explain the two types of focusing solar collector.  

 
5 

 b) Discuss working of solar pond.  

 
4 

 c) Describe the principle of working of solar furnace. Give its applications.  

 
4 

5.  Write short note on any three.  

a) Beam & diffused radiation's. 

b) Pyrheliometer. 

c) Active & passive building heating. 

d) Solar dryer.  

 

14 
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  SECTION – B  

 

 

6. a) Explain construction and working of fixed dome bio-gas plant.  

 
6 

 b) How can bio-gas be used in I.C. engine, Explain working of such engine with neat sketch.  

 
7 

7. a) Explain working of Horizontal axis wind mill.  

 
6 

 b) Wind at 1 standard atmospheric pressure and 15ºC has velocity of 20m/s. Calculate. 

i) Total power density in the wind stream. 

ii) The maximum obtainable power density. 

iii) The reasonally obtainable power density. 

iv) The total power. 

v) The torque and the axial thrust. 

Given. 

 Turbine diameter = 120m 

 Turbine operating speed = 40rpm 

 maximum efficiency of turbine = 35% 

 propeller type wind turbine is considered.  

 

7 

8. a) Explain with neat sketch various methods of tidal power generation.  

 
6 

 b) Describe the closed cycle OTEC system with its advantages over open cycle OTEC. 

 
7 

9. a) Describe with neat sketch principle of total flow concept and compare it with other 

systems.  

 

6 

 b) MHD generator has following parameters plant area= 0.4m2. 

Distance between the plates = 0.5m 

Flux Density = 3wb/m2. 

Average gas velocity = 1200 m/s 

conductivity of gas = 10Mho/m 

calculate maximum power and circuit voltage.  

 

7 

10.  Write short note on any three.  

i) Savonius rotor. ii) Petro-thermal system.  

iii) Down – draft gasifire. iv) Pyrolysis. 

 

 

14 

  **********  
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