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SECTION A  

 

S. No.  Marks CO 

Q 1 Distinguish between active and passive solar heating system. 5 CO3 

Q 2 Explain the following terms 

(a) Solar Time 

(b) Insolation 

(c) Irradiance 

5 CO1 

Q 3 Define and explain the following terms 

(a) Solar constant 

(b) concentration ratio  

(c) solar altitude angle 

5 CO1 

Q 4 Derive an expression for solar day length. 5 CO2 

SECTION B  

Q 5 Explain the different tracking modes used in the concentrating solar collectors. 10 CO3 

Q 6 Calculate the declination and the zenith angle of the sun for New York City (latitude 

40.77°N) on October 1 at 2:00 p.m. solar time.  
10 CO2 

Q 7 Classify the concentrated solar collectors and mention its applications. Specify the 

advantages of concentrating solar collector over flat plate collectors. 
10 CO3  

Q 8 Explain the working of solar thermal power plant with neat sketch and describe its 

components.                                                    

(OR) 

 

Explain various solar thermal energy storage systems.  

10 

 

CO2 

CO3 

 

SECTION-C 

Q 9 Explain the working of solar vapor absorption and vapor compression refrigeration 

system with neat sketch, and describe its components.  
20 CO5 

Q 10 A cylindrical parabolic collector located in Mumbai (ϕ =19.12o N), operating in 

tracking mode II, is used for heating a thermic fluid. The concentrator has an aperture 

of 1.25 m and a length of 3.657 m. 

Values of other parameters are as follows: 

20 CO4 



Absorber tube inner diameter                      : 3.81 cm 

Absorber tube outer diameter                      : 4.135 cm 

Glass cover inner diameter                          : 5.60 cm 

Glass cover outer diameter                          : 6.30 cm 

Reflectivity of the mirror (concentrator)     : 0.85 

Transmissivity of glass cover                      : 0.85 

Emissivity/Absorptivity of glass cover       : 0.88 

Emissivity/Absorptivity of absorber tube   : 0.95 

Intercept factor                                            : 0.95 

Date                                                             : April 15 

Time                                                            : 12:30 PM 

Ib                                                                  : 705 W/m2 

Ig                                                                  : 949 W/m2 

Ambient temperature                                   : 31.9oC 

hw                                                                 : 34.119 W/m2-K 

Mass flow rate of thermic fluid                   : 0.0986 kg/s 

Inlet temperature                                         : 150oC 

Tpm                                                              : 167.97oC 

 

Calculate:  

(i) Slope of the aperture plane and the angle of incidence on the aperture plane 

(ii) The absorbed heat flux (S) 

(iii) Overall heat loss coefficient 

(iv) The instantaneous efficiency 

 

                                                                    (OR) 

 

A flat-plate solar collector has two glass covers, a black absorber with εp = 0.95, mean 

plate temperature of 110◦C at an ambient temperature of 10◦C, and a wind loss 

coefficient of 10 W/m2 ◦C. Estimate its top loss coefficient. If the back of the collector 

is insulated with 50mm of mineral wool insulation of k = 0.035 W/m ◦C, what is its 

overall loss coefficient? (Neglect edge effects.) The slope is 45◦. Plate-to-cover and 

cover-to-cover spacing is 25 mm. 

 
 

 

 

 

 

 

 



Correlations for cylindrical parabolic concentrating collector. 

1) Heat transfer coefficient between absorber tube and glass tube 

 

 

 
2) Heat transfer coefficient on the outer surface of the glass cover. 

 
 

Correlations for Flat plate collector. 

 

 

 

 

 

 

 

 

 



Properties of air 

 

 

 



 

 

Correlations for cylindrical parabolic concentrating collector. 

1) Heat transfer coefficient between absorber tube and glass tube 

 

 

 
2) Heat transfer coefficient on the outer surface of the glass cover. 

 

Equations for Compound parabolic collector 

1) Heat flux 

 
2) Useful heat gain 

 
3) Tilt angle  



 
Properties of air 

 

 


