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Topic 3:    Solar Energy 

Introduction 

Solar energy is a clean, cheap and abundantly available renewable energy. Solar energy can be 

used in two ways: (a) directly as thermal energy and (b) indirectly using solar photovoltaic 

cells to convert it to electricity. Solar energy can be used either in solar power plant or in solar 

photovoltaic (SPV) cells for (i) domestic lighting, (ii) solar water heating, (iii) street lighting, 

(iv) village electrification, (v) railway signals, (vi) desalination of saline water, (vii) water 

pumping, (viii) space heating, (ix) solar cooking, (x) space cooling, (xi) solar greenhouse and 

(xii) powering of remote telecommunication stations. 

Learning Outcomes of Topic 3es 

Upon completion of this study unit, you should be able to: 

1. discuss solar collectors and classification of solar collectors

2. discuss solar energy storage and classification of solar energy storage system, sensible

heat storage

3. discuss some applications: solar water heater, solar thermal pump, solar passive

heating, solar refrigeration and cooling system, solar cookers, solar distillation, solar

thermal power plants solar greenhouse
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Solar collector

Concentrating typeNon-Concentrating
or flat plate type

Focus type collector Non-focus type collector

Modified flat
plate collector

Compound
parabolic

concentrating
(CPC) type

collector
Hemispherical

bowl mirror
concentrator

Central tower
receiver

Circular Fresnel
lens concentrator

collectors

Paraboloidal
dish collector

Point-focus
collector

Line focus collector

Cylindrical
parabolic
collector

Fixed mirror
solar collector

Linear Fresnel
lens collector

Additional questions
1. What is a flat plate solar collector? or Explain the
principle of conversion of solar energy to heat.
2. Describe briefly a cylindrical parabolic concentrator.
3. Write short notes on linear Fresnel Reflectors and
paraboloidal dish collector.
4. Explain fixed mirror solar concentrator.
5. What do you understand by central tower receiver
collector?
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Container

Stones or pebbles

Screen to support
bed of stones

Air flow
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SOME APPLICATIONS

Hot water

Flat plate
collector

Storage
tank

Hot water
for use

Cold water

Cold
water


��
������� ���������������������������
��	�	���������
�����������������
(

8



��� ���������������	��

• %&����
� �������'�
�� ��� ���� 
����� �������������� �	�������� ���� ����� ��� �� 
���

'�����

��
• �����������������	��
����
������
�������������'���������������������������	���
�
�
� ���������
�

��
• %&����
� �������'�
�� ��� 
����� �	���
��

"������	���
��	����)���������
��
�
�����������
����������������������������
�����	
����������
�	����"������
����������������������
���
���� ����	�������
������� ����	���������
� �
� ���������

�	���
�� /	���� �����
���������� ����	���� ���� ��� �������=

$�% ����
���� �����	���
���������������	��
�� �����	�������
�������
������� ��������
� ��
�
��
���

$��% (	���
�� 
�
� ��� 
������� �	�� �
��������
���� �����	�� �
�� ��������
$���% "	���	�� �	����� ������ 
�
� ��� ������� �
� �� ���������� ��� ��
��
$��% ������/	�����
�������������
��������	��
�������������������������
�����
��������	���
�

��
������������������
� ������� ���	
�� �	��
�� 
��	���������&��
������ ��� ����� ���������
�	��
�� ���
�� �����

$�% ������ ��� ����������� �
�#��
����� �	

�
�� �
�� ���
��
�

�� 
����

���� ������ �	��� ��� �������� ��� ������ ����� �
��
�� �����
�� �
� ���!��������	��� ��
�������
��	�
���������� �����������
����
�������������� ��� ���
�������� �����������#
��
��������������� ��
���
����������������������
��������������
�����
����������������
��������������
������!�����	��
����	�� ��� ����
� ��� �� �	���
�� ��� ��� 	���	�� ��
��
�
��� ����� ��� �	

�
�� ���� ������ �	��� ��
����
��
�����'��	���6�1.�������	��������������
������	��������	���
�����
�
��
�����
������

��� ����� �#
��
���� 	��
�� ����� �	��� ���� ��	���

Condenser

Water
for
irrigation

Solar pump

Feed
pump

Refrigerant
liquid

Heat
exchanger

Turbine

Refrigerant
vapourHot water

Collector

Pump
circulation

Cold
water

Reservoir
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Upper inlet vent

Warm air

South
facing
thick
wall

Cold air

Air
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Glass
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Lower outlet vent
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Warm air
Cold air

Rock
bed

Glass at
south wall

Solar
collector
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Solar
collector

Hot water

Solution of
refrigerant
and water

Generator

Pump water
Cold water

Strong
refrigerant
solution

Liquid
pump

Cold
water

Weak
solution

Absorber

Refrigerant

vapour

Condenser

Cold water

High pressure
liquid

Expansion value

Low pressure liquid

Air or
water

Evaporator

Strong
solution

To space
to be cooled
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Solar
radiation
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Heliostat

Turbine

Generator

Cold water

Condenser
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