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Abstract  
This project is conducted to provide mathematical modeling as well as experimental investigation on a hybrid photovoltaic/thermal 
collector with solar still system. The performance comparison of the system with conventional solar desalination systems is the other 
result of the project. In this regard, two different experimental setup have been investigated: active mode (including solar still, heat-
pipe, and photovoltaic cells), passive mode (solar still, exclusively). At first, the convenient depth of brine water in the basin was 
determined. Then, the amount of distilled water on the solar still glass cover as well as its walls was measured. The maximum water 
recorded for passive mode is at 14:00 up to 0.292 Kg/m2.h, and for active mode is 0.406 Kg/m2.h at 14:00. The mathematical 
modeling was done based on thermodynamic and heat transfer relations convenient for the setup arrangement. The reliability of the 
model results is checked by the experimental results and a discussion is proposed. 
Keywords: Thermosyphon Heat Pipe, Photovoltaic Thermal System, Modeling of Desalination System, Electrical and Thermal 
Efficiency. 
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 ���M� ��/�@� A�	,A��	7 N�M
��  yb/ �
 	IC�����2c 

���� ����	7  ��/�@� A�	, ./� ��9 ���=
/� 	�1 t,��� 1� ��9 H� �,

 ^�9 � �>��� ��J 1� �:,�� �� >/�� ���M����� ����	7  t,��� 1� /�

)37) � (38�� ���=
/� /� ���� 	�1 �� �� ( .��9  

)37( ( )( )025 903 1 07Cos , 0 10.Nu . Ra . Rae HP e= + θ ≤ ≤  

)38( ( )( )03 9013 1 06Cos ,10.Nu . Ra . Rae HP e= + θ ≤  
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4 - Z"� * [3���  

 B���1� A�	, �3C�D� A�C����
/� �]��
� BQ, ��1  �2  �F���

 B���1� A�	, .���	71 �F��� 5�F�
���
  N��� �uQ3� [�	7��� ��
,� �

 ]��
� � ���	7A	V�  -��	_ � 1�, ���� f�
�� �A����� -��� -�P�� �,	?� �

�, ����� �� .���	7 �/�	, ����� ���� BQ, A��� �/�	, 8>
Q� A�C 

N�>/ A��� �>I_ 1� G
��/ �K�3�9 B9�� �A��9�  .��K � ZK�� A�

�  B���1� A�	, .�9 �
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� E�� P��  

  

4-1 -  N3��/5) :�;< =6�> 
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���
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3���1� �� �C�2.�C� �� -�3� ������
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 ]��
� E�, ���� A�bK �;�� ���3�, � t/�
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>/N� 4 � 5�F�
���
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 B,�� W�9 � N�>/ A��� h,�� W�9 �, �_�	K -��	_ ���M�

 Z�9 �� ./� G
��/ �_�	K9 �uQ3� �, �_�� �, �N�>/ ���P�  W
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 B,�� W�9 �� ��9 ���=
/� Z�� W�uQ3� �, <,�b�1000  	, W��

 A��� � h,	� 	
�25  �_������>/� 80  ����� ���	
��� Af	�� W��

�� B��P � �, N�4 ��� �� BC�� A����� -��� -�P�� ����  Z�9 �� .�,��

10 �� ��/�@� � N�>/ ���P�  W�uQ3� �, �_�� �, -��� ����*� ���

� ���3�, A����� ]��
� �, � .�	Q
/� �w��� N�� <�	z 1� 5�F�
���
  Z�
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4-1 -2 -  1,��^3��,928 23,�� 45 * :7�� 
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 A�C Z�9 �� ^��	� �, ��9 H� A��� E��|IC11 �12 �13  �14 
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�
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�6/2 �2/10  �6/15  B9�� A��� ���3�, ./� %

�3�9 J�/ �� �,	?� ZK�� A� 14  	6l 1� �:,7/57  �_������>/  �

8/57  �_������>/  W��; �,A	V�  ����I� ���M� .���	7 ��/�@�

�
� E�, ���� A�bK �;�� ���3�, � t/�
� � �,	?� ]�A	V�  A���

�3�9 B9��  �, G
��/ ZK�� A� ^��	�2/0 �8/5  �9/15  ./� %  
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���S -0  
�,	  [3���  

  

  
 G�13- �(�� N�7� -��1 * 
�S01 -0  
�,	  [3���  

  

  
 G�14 - �7� 45 -��1  *�/0��0 
�,	  [3��� ��� -,�9  

  

 Z�9 �� B,�� yb/ �4�� A�1� �, A����� E�	�9 H� k	�15  -�3�

/� ��9 ���� J�/ �� ��9 ����� H� ���3�, .14  �,	?� ��4 ��

292/0  	
� 	, [	7�>��h,	� �� �  W��/�@�A	V� 320/0  .�9 ��/�@�

 ����� k	� ]��
� E�, ���� A�bK �;�� ���3�, � t/�
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4-2 -  N3��/5) :�;< ,�? =6�> 
�,	  * -/��6�� [3���

2(  

�3�9 B9�� A��� ��9 H� A��� E��|IC � ZK�� � .��K A�  ��

N�: 	�T ��4  A�C Z�9 �� ^��	� �,16 �17  �18  WY��:� �, <,�b�

.����� /�, G��4 �3�9 B9�� A��� ���3�,  �� �,	?� .��K A�

J�/ �� ���� ��4 14 	6l 1� �:, 0/47  �_������>/  �9/45 

 �_������>/  W��; �,A	V� /�@� .���	7 �� ��9 H� A��� ���3�,
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A����� H� ���3�, ./� ��9  J�/ ��14 �,	?� ��4 �� 406/0 
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