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P7 9�	� <	B �� 9��[X7 � 	PV 	�2 )22  ���	��� 28 ���	� 4�	�; -��� �� (

9�; )78/25  ��70/30(  �,� ���;���+ -2�,  4�/� �;	.� � -��I \��
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Abstract 
In this study, the effects on energy optimization in cold and mountainous atrium examined. Three atrium in the shape of a cube, flat 
and domed have been simulated. Designed with the length and width dimensions (30 m × 30 m) and a height of 7 meters in the 
center of each of the models in order to form a flat atrium dimension (14/30 × 13/80) square and cube size meters and height (3/50) 
meter radius dome shape (7) meters in height (7 meters) were studied. Simulations of these models in three modes of ventilation (0, 
30, 70) percent during the coldest week of the year, from the date (30 January - 6 February) that the outside temperature (-0.69 to -
10.64 °C) below zero and also during the hottest week of the year to date (22 July - 28 August) that the outside temperature (25.78 to 
30.70 °C) is investigated. Numerical simulation results show that the optimal shapes of the dome-shaped atrium with natural 
ventilation are 30%. A field sample (experimental) atrium as a validation were studied. Compare the numerical and experimental 
results show that the numerical simulation accuracy is very good with experimental.  
Keywords: Atrium, Energy optimization, Numerical simulation, Experimental, Cold climate.   

1- ���B� 

-:	�� U;��� ����c� �; �Z�� �;  ���2 d�c� �B���� �(�?�� )

9��2 �	� 4�+ <	B  � 	V -�	; ��+ eI�; -� ���D?B ����� f�	=� �

a	b� �� ���Z  	�)� ���.� -�7 -:	�� �; 2��� �?��  -�7 -:	��

.�	�B �� ��	@ f��	g � �Z�� ���� <��	��  U��� ]� ��h��; f��V �;

	3�� 2� � i�XI j	K -�7 4�X
`�, -�	; 2�� ��� �?V�  ��2 -���S�

 O��E� ���5� � -:	�� f�P?� 67�� �-��+��` �	5; 	k� 2� �E�c�

 �l����� �7�2�� ��� �1�	K -�	; . <��	��� ��?� -�7 <��	�� -�SZ� -

 >
��, ��2��<��	�� �,��7 �mh, �; 2�� ��� nE,� j�E, 2� o��2�; �

�;�` 	K �� 4��� ���� 2� <��	�� .���� ,� �; ���.� -�7�p  �� �1�

-���� �� � -��.� -�7 4�X
`�, -��XG�  ��G��K ��� .,� ��+ C����

<�	� 9�; �/� �Eh� � 0��` 4�5Z �; ���.� -�7�p  ��  �� ��.��

���.  f��.� 2� ������ �Eh� �; C���� �	�� 	3�� f���I �; -�7 ���G  �

������  � 9�� 	; ��qI .���X� �� �?`�� -�7�p  �P�� (2�� 6��S �

���B��� ]� 9
+�� 4����  ��� 9
+�� 2� � 2�; �X�� -�p  ]� �� �
1

 r��� �; ��+ ���� �G��K��� �� ��.��.    

   2� ]� a	K o)Z ��	B �� 9�� �7�p  �� 4�
�;�� ��; 6���	, �� 

6��S � �� �7� � 2� -�, 	3�� -��	B -���53� ��+ �� 9�� ��7�p  �� 

4�
��2 ��	X7 �; aq�� �f��	1 2��� �; 6���	B -�7�p  ���.� �� 

67�� ���� ,�]1[ .�,�	; -�7 	
h�@� 4�/� �� �7� �� �	�?XI 

�X�?@� �7	�B��� f��P
� 2� dl�	+ �����	��� �� 67�� 2��� �; 

�6���	, 6���	B � ���5� ������� C;�@ �Z�� ,�]2  �3[.  

    f�G��E� 	�`� S�� 4�/� ���� ,� �� 9�� ��
 � �� �X7 >�?@� �7 

4���� ��� � ���� 4��� S�� >�?@� �� ]� 4�X
`�, -���� �3
�; �; 

-�5�B8�� ��G
� -����� � �E�c� ����. 9��	;��; ���+��� �4 �� 

���2��� <�.�� f�G��E� ������ � �	5; -	�B 2� <	� -�7��S � ���+ 2�, 

���X� ,� cV � @� f��,�c� 9�� <	� �7��S � ����X7 	; ��,� 

�2���� -	�B -�7 ������ �; f�S�5.� ������
,� C;�@ �,�	; ,�]4[.  

�� (�� -�7 ������ ���X� -�7 ���� �G��E� �� ���� -�7 9�G� �� �� 



  

  

 

,�
	;

� 
=_�

	� 
	�

� C
�+

 �
 f

��
,�

��
<�

�
�7 

5;
 	

;
��

�
 

2�,
- 

:	
��

... 
-

 

184 

<�X� J�K J�, d,�� ��3
,� -�7 �= ����� c� 	k� ��	@ �
 	B � 

���� ;�K� ����� -��� �cE, � 4��	Z ��7 4��SX7 �; d��	+ o� � 

�l��7 4�	�; �2���� -	�B �� ���+ ^s, \��
� �� -�7����X� 

������
,� ���� C�?c� -�	�?XI ��	@ �� ��	�B]5  �6[. 9��[X7 �� 

9�� f�G��E� f�	��t� -���� �� -�7	�t
� Ch
�� ����� Fb� �� 

u��G� ���, 4�; �7 5Z 67�� J	
�� o)Z �-��+��` �; -	�B��� 

(�s;� -�	; 67�� -��� nE, �
,�� ��Z��` 	��t� O�� n��b� � 

�/�+ -��)B <�.�� ��+ � \��
� -�	; 4��,� �; ����c� 6��,� � 

C@��1 a	b� -:	�� ���� �;��2�� ��	@ �� �	�B]7[.  

 ��v 2� C�?c� � ��S.� C��+ <��	�� 4�X
`�, �1�	K 2� �G;

�?XZ  �<��	�� mh, 2� ���I �<��	�� C�+ ���+��` �; -	�B 5Z

���G�� � j�E, 2� <��	��  ���.� -�7�p  �; 2�� ��� w�P��� �+�;]8[ . 

	;  i�hc� 	; ��
�� -�7 CXG����
,� �G,�� �X7� 6�� �; x�;	�

 2�� ����+�� �1�	K -�7 -8��	
,� � ��+��` ��� �2�� ��� ���;

 .�	�B �� 	k� �� -��+��` J	
�� � ����� �	�` 6;�� �� ���5P�

4����X7 � ��� 2� ���; 6�� -�7���G� �G,��  m� �� 2�� ����+��

 �1�	K -�	; <�B �; <�B (�� �Vq` � <��	�� �,��7 ��G;� ���

 ���� -�	;  2�� ����+�� ��<��	�� ]� �� ������ ,� �;]9[ . �,�	;

<��	�� �� 2�� ��� U�2�� f�	��t��  U;��,� 4� �,��7 C�+]10[ .

 	��; �; ���` -�7 �,�	; �� -�7 ���; 6�� -�7 (�� m�V��

 �; ���+� �; �d,�
� ��K �; 2�� ��� C��I �;��2�� -�	; �P?
D�

���)3�� 	�=�� 4� ���.� -�7�p  � <��	�� �� 2�� ��� �� ���7	
����� 

`��	�]11[ . f�IqK� �l��� ���5� >
��, ��c�� ���; x�;	�  2�� ���

�3
�;  <��	�� ����� nE, �;����]12[ .�E;��  -�;9�  � <��	�� C�+

DF �� ]�  2�; <��	�� S�	�,� ��+ �,�	;]13[ . m?
D� ����	 

; ��7 <��	�� ��2 d�c�:	�� -�g�h� 67�� �; ��h��; ��K � i�	K 2� -

 m?
D� -�7�� �+�; <	B ����� �� <��	�� �Cl�1 �hE�� ]� 4���I �; .

 � ����� ]�` -�7��; � �7� 67�� �� 4�X
`�, 4�	� � ��; -���
,�

��� C�Xc� 4�X
`�, �; �� ���5� y�h��� ��k�� �; 	=� ���/��]17-14[ . 

 �� ,� 9�X� �?`�� -�7�p  	3�� 4���I �; <��	�� ���5� �J�1 9�� �;

 -�7 ^��	, F?z� .��+ 	.�� -:	�� ��; 6��S �� �<��	� q��� 	k� 2�

��b
@�- 	��:����� � 	b� 	� -]18[ .  �;�` J��+� �; ���; S�� �@�	�

��+ �
 	B 	k� �� ��7 -��; �h�K 2� -	�B�?Z -�	;]19[ . f��lSZ

 4���,� 	{���1 �; -�	; <2| f�X�k�� 9��G� �; ��S;� ����� �1�	K

 ���.� r��� �� -:	�� ���Z � 	V� ]�` -�7��; � ��� ���� �� �<��	�

 �����,� ��+ �1�	K]20[ .�	K ��S;� 6���2� �	.��) <��	�� �1

 2� -��� �	5; 9�	
X5� ���+ . �� �G,�� (�Ph,� ��� 2� ���P
,� <��	�

 4�X
`�, ]� �; w�P� -�	; �G��K 2���� �+�;]21[.  

    � � <��	�� �?V� }��`_ ��` �� �
 ���� 2�� ��� 	; (	�=

<��	���  � mh, � �P+ ���+��` �; ��� <��	�� 5Z � <��	�� C�+

 <��	�� j�E, ���G�� ���� ��	@ �,�	; �����+ �; <��	�� ��v .

 �� 2�� ��� ���; 6�� -�	; �;�/� (�� ]� �; f��P
� f��V�b`

��
 	B ��	@ �,�	; ���� -���� -�5@��� � <��	�� �  <	� �; S�� ��5� ��

� ^����� ��S ���+ -2�, �K�;	� -�7  	B <�.��]22[ . 2� ���P
,� �;

���+ -2�, � -	���s��� d��	+ ����	B  d�c� >�?@� �� <��	�� -:	�� �

 ��	@ �,�	; ���� �	, 	B .9��v >7  <��	�� ]� ������ f�G��E� 2�

 ���h� �.�, ���
I� 4���I �; ���X� -��� aq
`� .,� ��+ ���P
,�

 9�; ��+ ���; 6��2±  �Z������?,  �� ��+ -	�B �2���� ���X� ��

,� ���; 4�
�;�� � 4�
��2]21[.  �� 2�� ��� -�� 	; <2| ���X�7��

�	��� �� <��	�� �� 2�� ��� ��,�c� -�	; �� ��+ 	/
�� -�5����� � <

 ��	@ �,�	; ����B	   � ��� ��
��  ���; 6�� -�	; �5+�� �,�	; �;

 2�� -�p  � <��	�� 4��� 2���
`��	� ��+ ,�]23[ .� �,�	;_ ��� 	�=

 �7 <��	�� �� 4�7��B 2� ���P
,� 2�� -	���s��� ����	; ]� �?�,� �;

)���+ -2�,  2�� ���Day sim ��+ �
`��	� (  �Z�� �; � � o� �;

� ]� 2�� ��� f��,�c� �	� -��7 -�	; � 	K ��5v <��	�112  	; ����

� 5Z � �,��7 ��,�,� �
 	B ��	@ �,�	; ���� <��	�]24[. 

  

2- ���'( 7'��< /01'&2 �&�6'D 
��.�� ]� <��	�� ]��� �4�X
`�, �; ��8� �; 	;���- -�7 ���XI � 

d?
D� �; ��5v C�+ �� ����� eI�; � 	V l�Z� ��+: 1- <��	�� 

�; 4���I ]� -�p  �Cl�1 C�+ �; �.���� ����	1 �; ��K 18  �Z��

����?, -��� �?`�� ,� ��� ~|�XG� -���� 15 -��� ��` <��	�� 

��	X7 �; f���,�� -��� d�c� 4���	�� � �; `_�	� ���2� �� J�1 	��t� 

,� .-�7�p  ���.� <��	�� 2� f�	��t� ���+ d�c� k �c� ��+ � 

2� aq�� ����	1 �+�� 2� j�E, a�P+ �5�� �� �7�� .���h� 9�� 

� 	V l�Z� �3
�; �; -��� �?`�� �<��	�� �Gg� -��;��7 � ���5� 

�<��	�� �	gF� ����	B �����,� 	V��I ���2�, 4� � 4�S�� �Ii� -��� 

j�E, 4� ���� .2 - 6�� <	B �� 6�� 2�,�	,- -��7 ��2�� ��; 

6���	B � 6���	, 4�X
`�, �� 67�� �� �7� .	B� <��	�� -���� 

j�E, �	�`w 2�, ��	B ���; � X, �; o��Z S�� ���`	v ��+�;  �;

C�+ zJ�G 	� 2� -:	�� -��+��` -�	; 6���	B �� 2�� 4�
��2 � 

6���	, �� F+ 4�
�;�� �� 4��� ���P
,�  eI�; � �	�5;��� -2�, 

 -:	���� ��+ .3- � 	V l�Z� -�7 -:	�� �� -�7�p  ���.� <��	�� 

-�72��� �/���	B �� 4� 67�� �� �7� � �� C;�h� S�� �pG; 2� <��	�� 

-�7 �E,�� ?b` �.���� 4��; C� -�72��� 6���	B 4�X
`�, �� 

9�l�� �� ����� .��� 9�� �l����� �; -��	B ����� <��	�� S�� �3
�; ����. 

9�� ��	B �; ����� 	�2 �� x����� ,�: 1-  ��� nE, �Z��` 

�	.�� �7- <��	�� �; nE, �7����� 2- 4�S�� ���I ��	B 2� ����� 

�������Z <��	�� 2� �2�, �?V� �� ~|�XG� �; ��� nE, �	.�� �7- 

�?`�� �; C� nE, ����� 9��G� �� ��+. 3- 5Z B-	�� F�+ � 

��7� ���I J�h
�� ��	B 2� �	.�� �7- �Z��` <��	��. 4- 4�X
`�, �7�� 

�� -���� <��	�� -S�	� �� �E` ���
�7 	=� �.���� -	
5; �� 	; 

-�7�p  ���.� ����� � ^�I	; <��	�� -�7 �v��s�� ��+ �5�� -�	; 

�
X�@ 2� ��; ��.�� �.���� ��	� � 	; �l���2 4�X
`�, �� ����S � .

�?;�@ -	3�.���� O�� �����v � �� ��� �	B �; ��K ��h��; ���2 ���; ��� 

9�� <��	�� �7 ���; -��7 -	
�	B ��� �; ��h;  ���� ����X�.  

  

3 - 9��:6 ���'( 
]� 	k� ���� >�?@� d��	+ �; ���
�7�� � �	, >�?@�  	�2 �E�c�

�� �+�; . 9�� �� >�?@�9�3����   2� 6�; �B����; ������,830 �?�� 	
�� 
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����?, .,� J�, �� 9��v >7 � 9�	
X�  � ���� �� -��� 9�	
/�;

 	;�	; F��	� �; -���� f����?; ���� J�K ��4/13 -  �9/36  �Z��

����?,  ���; � ��5; Cb  �� ��7 -��� 9�3����6/18 4�
�;�� �� �

5/20 S�l�� �� �8/10  4�
��2 �� �2/5  ����?, �Z��  9�3���� .,�

 ��7 ���� >� ��|�,49 .,� �V��  

  

4 -  ��1�B��767 �34 /01'&2 46�67 ����E��  
�-�F)

(IJ& 
.�K��� LM�  
; \��
� � �;	.� � -��I C1 ��,� 	; ���h� 9�� �� ���� ,�

 .,� ���; �� <��	�� �,�,��7 �7-  C�E
�� FG�� �-���B m?
D�

 . 	B ��	@ �,�	; ���� D� �) ���X+ C�+3�2�1 �� <��	�� O�� �, (

 4�/� �� ,� ��+ �,�	; ���h� 9�� �� ���� �7�.  �1�	K J�� ��G;�

 i�KC�+ �7- )1 (� )2� ( )3H	I � J�K �; �� ( )30×30 � 	
� (

O�P��� )7 2� <��� 	7 S�	� �� � 	
� (J�� �7  �; ����	�� F��	� �;

C�+ -�7 ��G;� �; D� )30/14×80/13( 
�� FG�� � U;	� 	
� C�E

��G;� �; )30/14×80/13O�P��� � U;	� 	
� ( )50/3 ���B C�+ � 	
� (

O�G+ �; )7O�P��� � 	
� ( )7 ��	@ �,�	; ���� 	
� ( . 	B���+ -2�, 

9�� ) ��1 �, �� ���5� �V�� �; J�� �,70�30�0 �V�� ( ��
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