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SECTION A  

 

S. No.  Marks CO 

Q 1 Explain a solar air heating system using different collector configurations along with 

their advantages and disadvantages. 
5 CO3 

Q 2 Explain beam solar radiation and diffuse solar radiation. 5 CO1 

Q 3 Explain the following terms. 

(a) The latitude and longitude 

(b) The hour angles 

(c) sun declination angle 

5 CO1 

Q 4 Calculate the hour angle at sunrise and sunset on June 21 and December 21 for a 

sunrise is located at an angle of 10o and facing due south. The surface is located in 

Mumbai (19o07’N, 72o51’E).   
5 CO2 

SECTION B  

Q 5 A concentrating collector is located in Pune (18.53o N) and operates in tracking mode 

II on May 1st. Calculate the values of the slope of the aperture plane from 9:00 to 13:00 

h (solar time) at hourly intervals and the corresponding angle of incidence.  
10 CO2 

Q 6 Explain the different energy storage methods used in the solar thermal systems. 10 CO4 

Q 7 Explain flat plate and concentrating solar energy collectors. What is tracking of the 

concentrator? 
10 CO3  

Q 8 Calculate the length and direction of the shadow cast on the ground by a 1 m long 

vertical stick for the following situation 

Location : Bombay (19o07’N, 72o51’) 

Date        : February 13th 

Time       : 10:00 AM (solar time)  

(OR) 

 

A horizontal stick, 1 m long, is fixed at right angles to a vertical south facing wall. 

Calculate the length and direction of the shadow cast by the stick on the wall for the 

following situation. 

Location : Jodhpur (26o18,N’, 73o01’E) 

Date        : November 5 

Time       : 9:00 h (Solar time) 

10 
 

CO2 



 

SECTION-C 

Q 9 Explain the working of solar vapor absorption with neat sketch. Write the advantages 

of solar power refrigeration system over vapor compression refrigeration system 
20 CO5 

Q 10 Calculate the overall heat loss coefficient for cylindrical parabolic collector with the 

following data    

Absorber tube outer diameter                      : 6.5 cm 

Absorber tube inner diameter                      : 6.0 cm 

Glass cover outer diameter                          : 15.8 cm 

Glass cover inner diameter                          : 15.0 cm 

Length of concentrator                                : 3.5 m 

Emissivity/Absorptivity of glass cover       : 0.88 

Emissivity of absorber tube surface            : 0.22 

Ambient temperature                                   : 20oC 

Wind velocity                                              : 1.5 m/s 

Average absorber tube temperature             : 200oC 

 

                                                                    (OR) 

 

A CPC is mounted on a horizontal E - W axis and oriented with its aperture plane 

sloping at an angle of 400. The concentration ratio of the collector is 6.5, the width of 

its absorber tube plate is 6 cm and its length is 2 m. The collector is used for heating a 

fluid (Cp = 2.35 kJ/kg-K) which enters at a temperature of 1300C. Calculate the exit 

temperature of the fluid and the instantaneous collection efficiency for the following 

situation. 

 

Location of the collector                                               : New Delhi (28.580N) 

Date                                                                               : November 5 

Sun hour                                                                        : 150 

Ig                                                                                   : 0.735 kW/m2 

Id                                                                                   : 0.162 kW/m2 

Number of tubes                                                            : 2  

Tube outer diameter                                                       : 18 mm 

Tube inner diameter                                                       : 14 mm 

Transmissivity of glass cover                                        : 0.89 

Reflectivity of concentrator                                           : 0.87 

Absorptivity of absorber surface                                   : 0.94 

Overall heat loss coefficient                                          : 10.5 W/m2-K    

Heat transfer coefficient on inside of absorber tube     : 230 W/m2-K 

Mass flow rate of fluid                                                  : 1.25 kg/min 

Ambient temperature                                                     : 210C 

20 CO4 

 

 

 

 



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 

 

 


