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Abstract 

Without any doubt, energy production based on renewable energies is one of the most effective methods in the near future. Solar 
chimney power plant is a relative novel technology for electricity production from solar energy. The solar chimney power plant is a 
simple power plant which is capable of converting solar energy into thermal energy in the solar collector. In the second stage, the 
generated thermal energy is converted into kinetic energy in the chimney and ultimately into electric energy using a combination of a 
wind turbine and coupled generator. In this study, a 3D-numerical method is used to evaluating of Stack height on solar chimney 
power plant operation and then presenting a matched relation between height and power generation. The results show that the stack 
height has direct influence on flow field characteristics and then on the power output of power plant.  
Key Words: Solar Chimney, Stack Height, Energy Storage,  Manzanares Spain. 
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 � ��/ �
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]�0 ,�4 ��] ��%: 	Q� � ,��0 �H�C 
*B �0 .
 � ��/ ,�4	
����� ���

%� &� �)*
>����� �&���� �*"+ &� b�; ,�4 �\> �4 �  �.�� ����� ,��:

 2�� �0 .��� 	��S� b�; u"B �0 ,� �D('� <0�= ��C �0 ����� ��

 <>*>
� ���� #� !���B �0 !��� �� �� b�; �UF  ,�4 ��] ?��	�

 .
:	7 	D� �� ��"B _��[ �0 �� � ,	4�� ���$5 �0ρas 	
�5��  &�

 !�"4 �� b�; ���4� <��%� ���� ���$5 ��;ρs   �� ��D
�� .�/�0 ��

 �� ���ρas  	0�	0 ���& �:�� �&���� �0 ,�.H"B ��ρs  b�; y��; .�/�0

u"B �0 ,���& �( ��� b�; ?��	��  <���B Y	E� �� 2
:	7 ��	=


 � �
�0�� ������ ,�.
���E: _�	Q� � �F�U� 
��&.  <�/5  �6  �0

�0 ?��	� � ,	4�� ���$5 	$������	7 ����� � .��/�0 �� b�;  

  

  
 F��5- ]^�5 _�2 �& ^�5 3%M�` �<�a@ ,*%

+(16[  

  
 F��6-  ,*%

+(����%6 ������� ^�5 _�2 �& ^�5]16[  

 

  

  

  



 

 

�g
	�

*B
 

�
��

.��
,

	�
��

 
 �

N�
�.

0
 

,
�"

(�
��

-
�

  
  
  
  
  
  
  

  
  
 

 

25 

 E1��2- 0*4� 3*%& ��� E��2* ����
R b*45  

�%�/  b�;  ��4 
�[�; 

2225  UDF  
Boussinesq  

1325/1  ���$5 [kg/m3]  

835  840  1006  �Z�� ����	7 
[j/kg.k]  

4/1  UDF  0271/0  
����� � ����	7 

[w/m.k]  
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)6(  Gr = gβ∆TH;
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)٩(  UT = UV2 �1 − f
�∆p
YρT Z 
  

)١٠(  N\ = η\ 23 �∆P
YUT�πRY� 
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B�  ,�	0 _]��E�12 

.
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 !��	+ 	��� ���.7�� 	��S� <��� �0 ��
�*� L�	� ,��� !��0 ]�0 �

 ��
�*� L�	� �� b�;�/�0 ��  �� P�g�� 2�� �E=�� �0	-� ���/ ��

�H�H( ,�����  �0  ��F�U� <���B 	��  � � ��4 �� !��H� N�B <���

 �0 N�.)� 2�� <�/ .�/�0 �
/��� ��+�19 ��� _�	��S� b�; �� ��

 u"B30  ,	
� �
�� ��U�� .�4� �� !�%� ��  u*E
� 2���� ��� ,�4

��U�� � 	
%�0 P�)��� �0 ��7�	�� �0  �0 ��7�	�� �0 u*E
� ]�0 ��� ,�4

 P�)��� 	
"� 6������/�0 �� . ��*0 6���� �0 ��7�	�� �� !��	+ �0�

 �3*: .
 � 	
%�0 �	� ��4 �
:	"4 ?�	g 6��L:� ��U� �0D
�� ���� ��� 

 K�H
����	7  ��
�*� <;�� ,��4 �0 b�; fF  &� ��
�*� �� ,	
%�0

�	�3� _��[ �� b�; fF  ,��� I� . &� �B�E/ 	4 2�� ��
�*�

����� 6���� �0 ��7�	�� &� 	
"� ��7�	��  P�g�� 2�� �
��� .��0 �4��; 	�

 	�]�0 N�.)� �0 �!��	+ �0� 6��L:� ��U� �0 �4��>� ��4 ,��� !��0

9'�= !� ��+�� �� ��0  ��/ �����
 � . 
�L�	� �� ��� ���.7�� 6��L:�

0 L�� b�; � � !��	+ ��+� N�B <��� N�B K�H
����	7  �FH� !� ��

��  .�/�0; ����� _�	��S� � �	0 ��� !�%� �Y�	)� ��7�	�� #� �� b�

��  �%��L:� ,���� b�; ,��� ���
�*� ,��
0� �� �� �4� �
/�� I� �

 � &� #� �0 !��e��  �� �����50  �%4�� ���� ���
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�

�� �C ��
�*� L�	� ����L� �� �� ��
�*� ,��
0� �� .����  ��/����	7 
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:	"4b�; &  �	 ) &��4 ��60��  ��
�*� <;�� �� �� ,��/��;

��	�� `3+( b�; �0 ���"4 �	  ,��4 �0 ) ��
�*� �0 ���� K�( �� ��


 �(  ����0 T� `3+ ��� .
 ���	7  ,��/��; �� b�; V ��

��
�*� ����
0� ,�.
"�=�  V �� ��4 �0 !� !��� I� &� ?��	� �0


:	"4  b�; ����	7 �	�;v ?�	g !��0 ]�0 ��U� �0 !��0 2���� �

 ��4 � b�; 2�0 ��� G'
;� .
 � 	
%�0 P�E/ &� I� ���50  �,	
�

�� ��4�%� � ��E� ������%�0 �FH� 2�� &� .  ��E0 6��L:� ��U� �0

 ���� G'
;� ��/ !�L������	7  �� �%��L:� ���� ��4 �0 b�; &� �
:	"4

�� ���� b�; V �� ,��/��; _��	( `3+ !�L�� �0 
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 ��D
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 .�/�0 �
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0 R��
� 	0 ��0 �� 6���� P�)��� 	��S� ����� 
 �O 	0 T�H
�� 	�Q

7 !��	+ ,�4	
�����O� <���B 2�� �"4 �
E��C �� �
/�3 	0 T�H
�� 	�Q

�� �� ,��C �0 .
/�� �4��; ��7�	�� V �� ,����� !��� !�L��  !���

�� &� ��� !���B �0 6���� P�)��� 	
����� &� �(�	C �� T.� ,�4	
���

�	0 R��
� .�	0 N�� T
��  �4 �  !��� ����� 
�E�� 	$���0 ��7�	�� &�

 ����E�9 �/�0  ��R2 ��/�0 �� ����E� !�� 	7.  

)9(  ef = 112.09	h + 1662.8 

k� 	= 0.9983 

  &� 6���� P�)��� 6��L:� �� �	� ���/� P�g�� 2�� �0 !��� �� <� ��

��� 6��L:� ��U� 
����U� �.�� �3� � 
/�� �4��>� 	0 �� �
����U� !

�&�  ��U� &� 6���� P�)��� 6��L:�  <�v K��+ �� .��0 �4��; ,�

 �� 
 � ��/ ���� !�%�9���	H� � �� ,����� !��� P�)��� �0 �4�7�	�

6����50  �	
� �0 	0�	07 �� !��� � _���*�� P�)��� �0 �4�7�	

6����150  �	
�9���	H�  	0�	0 �018  .��0 �4��; _���*��  

  

 E1��3- ���1�:�& S2%� ,*%

+( V*4( 1 P8O
� 3�
<4(  %

+( �&

 )�!(�* �0./010  

,����� !���  

[W]  

�����]�0 
B	   

[m/s]  

6���� P�)���  

[m] 

59/7056  65/6  50  

78/8311  05/7  60  

2/11943  07/8  90  

38/13049  35/8  100  

33/14154  62/8  110  

66/15175  86/8  120  

97/16230  1/9  130  

56/17272  33/9  140  

22/18253  54/9  150  

9 – ��/ 3%
6 ��
8�  
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� �� 6���� P�)��� 	��S� �� ��4� �� !�%� ���� 
 �O 	�Q

 �� !��	+ ����������	� � �������� ,�4	
����� 	0 ���L  �0


"�= L�� ����/ � �
/�37 ,��/��; 6���� ��7�	�� X*
>� ,�4 !�

 �� 6���� P�)��� �0 �
�0�� ,����� !��� 
�"4� L��( �� ���� .�/�0

O� �
 � ��7�	�� V �� ,����� !��� !�L�� 	0 P�)��� T�H
�� 	�Q

��  !��� !�L�� �	0�	0�� �0 6���� P�)��� 6��L:� �0 K�|� !���B �0 .�/�0

9���	H� ,�����  !�L�� �080 0�� �� 6��L:� �[�� R��
� <�*U� .�

	��� !�%� ����� �������� � ����������  ����	( � 	��� �� �4�

 �-�
� �� � !��	+ ,�$�� ,	�7 <�/ �� �".� ����0 <��B b�;

 !�L�� ��; �0�� �0 L�� 2�� �� �/�0 �� 2�0��� &� ��4 ��	+ �37 !�L��

�� !��� ����� � 
U�O .��� �4��; ��	= ��; 	�Q  

  

10 – �M0��� 1 Phi2  

T  ) ��� (οc)(οK  

Ra �*��� ��B  

Gr  X/�	7 ��B  

Pr <
��	� ��B  

G 2��& 6��	7 `�
/ ( m/s2 ) 

N �+�	; !��� ( w )  

Cp  
0�Q ��%: �� �Z�� ����	7 
�:	�( j/kg. οK ) 

K  ����	7 ����� � ( w/m. οK ) 

h   K�H
�� ?�	g,��	7 �
:	"4 ( w/m2. οK ) 

U  !��	+ 
B	  ( m/s ) 

F  �0 ��%: 
:� ?�	g �E0  

H P�)��� ( m ) 

R P�E/ ( m ) 

R2 !�� 	7� 
�"� 

T 
��>g ( m ) 

β  }����� ?�	g����	7 ( 1/οK) 

∆T ��� G'
;�  ) (οc)(οK  

∆p ��%: G'
;� ( N/m2 ) 

ν  
+L� �����"��  ( m2/s ) 

ρ  ���$5 ( kg/m3 ) 

η  !������  

  

  

  

  

11- j���* �M  

  

a 	)�"��  

Sky ��4 ��&� !��	+  

Sta �����
 �  

Stagnation !��   

B ( 2�0��� ,���� ) 6���� ,��  

T 6����  

W ,��0 2�0���  

C ��
�*�  

S b�;  

g �%�/  

12 –  k�*%�  
[1] Cabanyes I., Proyecto de motor solar, Magazine La Energía 
Eléctrica (in Spanish)  , 1903.  
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