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SECTION A 

S. No. Marks CO
Q 1 Differentiate  between  the  Flat  plate  solar  collectors  and  concentrating  solar

collectors. 4 CO2

Q 2 Explain thermo-syphon system for water heating.
4 CO3

Q 3 Describe the solar thermal air heating system for domestic house.
4 CO1

Q 4 Why the orientation is needed in concentrating type collectors?
4 CO1

Q 5 A compound parabolic  collector,  1 m long, has an acceptance  angle of 200.  The
absorber surface of the collector  is  flat  and has a width of 10 cm. Calculate  the
concentration ratio, the aperture, the height and the surface area of the concentrator.

4 CO4

SECTION B 

Q 6 Describe the solar thermal power plant with a neat diagram.
10 CO1

Q 7 Explain the working of solar refrigeration cycle with a neat diagram.
10 CO5

Q 8 Explain the working principle of compound parabolic collector with a neat sketch.
10 CO2 

Q 9 Classify the concentrated solar collectors and mention its applications

                                                  (OR)

Explain the working of solar cookers.

10 CO2
CO3



SECTION-C
Q 10 Explain  the  working  of  parabolic  trough  collector  and  describe  its  components.

Discuss the limitations of its concentration ratio and derive an equation for useful
heat gain. 

20 CO3

Q 11 Calculate  the  overall  heat  loss  coefficient  Ul for  the  receiver  of  a  cylindrical
parabolic  concentrating  collector  system.  The receiver  consists  of  a  selectively  –
coated absorber tube with one glass cover around it. The following data is given:

Absorber tube inner diameter                                         : 7.5 cm
Absorber tube outer diameter                                         : 8.1 cm
Glass cover inner diameter                                             : 14.4 cm
Glass cover outer diameter                                             : 15.0 cm
Emissivity of absorber tube surface                               : 0.15
Emissivity of glass                                                         : 0.88
Mean temperature of absorber tube                                 : 1700C
Ambient temperature                                                       : 250C
Wind speed                                                                      : 4 m/s

                                                                     (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
CO2
CO3
CO4



Equations for cylindrical parabolic concentrating collector.

1) Useful heat for unit length 

2) Useful heat for unit length

3) Heat transfer coefficient between absorber tube and glass tube

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

5) Take the air properties at 1040C

  



  Equations for Compound parabolic collector.

1) Heat flux

2) Useful heat gain

3) Tilt angle 
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