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Abstract  
In this study, flow dynamics and accelerated flow effects on the various parameters of the wake of a bluff body model Such as 
Skewness, Kurtosis and Kolmogorov scale length, investigated experimentally. In addition, the effects of acceleration in the rate and 
trend of variation of the various parameters of the wake studied. The blow open circuit wind tunnel used to simulate fluid flow. An 

inverter that causes the changes in rotational speed of the wind tunnels electro motor has increased the inlet wind velocity 
continuously. On all wake positions, flow Accelerate and Increasing velocity creates smaller sized vortices. The passage of time and 
the increase in velocity do not have any effect on the changes of the skewness and kurtusis parameters in the near wake.  By 
increasing the velocity, the values of the Kolmogorov scale length reduced generally. also; the values of the parameter in the far 
wake are greater than the close wake. There is a greater energy dissipation in the parts of the wake where the effects of the shear 
layers are and this causes smaller sized vortices 
Keywords: accelerated flow, Kolmogorov scale length, experimental investigation, skewness.  
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 �F��� ��	�0�N� C�3 ��2�� :���� [3��� 7� �� a�3 ���	� 6	, :�H

] �� ��7� 2 � :7	� ��a �O���� 0��� 0��	21 ���� 	�� .,� ���� [
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3 �� ,� \���7� fXA� ����2 :�H

;8I O�� �X, 	3 ���A� @�AB� C�� �� .�	� �=�� C�� :�	3 �3�G
��

 ���3 Z��� � �H�<8���7� [��	= �3 �2�� �3 K�	L09/0  K�	L �

 O�� ���A�14/0 �� O�� ��W3� � 4�~G8� 	��, .�=�3 C��^NH �

 O�� :�/
�� �� :���	3 ���� :�H �WV��Z�= ��2  ��= ���� 0�8�

ZJ��  �� O�� 8� �� �H :���	3 ���� .,� ���P   

X/h=0.5,1,1.5, … ,23,24   �6�Y��� � Y=-40, -38, … ,78,80  

 

  

 
 E�2- 9�� 1�H-( , )�IJG�   ,��(*:'K  +�(1'- �1(1 +�7 2�HL*�

9�� �8�5�1 �1  
  

3 - 
	�� ��5�3(   

0��	2 � ��3 Z��� ��<
,� �	�FN6 BJ �,�	3 ��D�� �3 ���
3� �� ]�,

���� ���N� .� �k�� ;�,4��J :���	3  ��	 � 	<�� ��� �3 � �
 	-

 K��y /2 �� 6	, �Y��� ����7 [,�
� ����N� .,� ��= ����A�

) 0��	2U �� �W��X� ���� O�� :�	3 ( ��6 7������64000   ��

�WV��Z�= �� EF
G� :�H3 .,� ��= ���� 0�8�  

  

  
 E�3- HL*� +('- 9�� �8�5�1 �1 M�*�� 23'� N.�*02� +�7

O��J�  

  

0�NH�� ��H�8� �� ��P�?�
� C�3 ����V Z3�V @3�X� ���= 	L�5 :�H

�?�
� �34`37� :�H ] \�����NH �18 7������) [14000;H � ( C��I

C��4	H ] \�����NH �19 7������) [78000����5 �� ("  ����B� ��

 ��6�� ��H�8� ��
 	- 4��J ������ 7������.��=  

  

4 - ��'- , P -Q.��� 
  

�� �G8� 	
/3 �a�3 ���	� :�H 0�N� �� ����NH�� �� ���?�� 7� .��=

0�N� 7� 0���� ����NH�� 0�	� �J� :�	3 C��	3��3 � 1�, O��	� :�H

 K�	L)v�,����� � (�<��I K�	L)v����,� �3 1�,�� 1��/I

�� ���Y
,� (� �Jv����,� .��= (�<��I K�	L)  �

v�,�����(� �J K�	L) 
����� �,�	3 �� �� ��
�H :���� :�H	

 .��= �� ���Y
,� �/�� 7� O��, 0��	2 �Y��  

X 

+�(1'- �1(1 +����HL*� 

R('� ����@ �	-��  

L 

R('� 

)*��� �8*8 

Y 

h 
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�<
Y=� �	��9���� C<NH �١ (HIT) 3 .� � �<��I�Y��  @
8� ��

 6	, �� �G8� �� ��=  ���
�� �� 6	, ���,�� �Y��� 

.,� �� �<
Y=� �	��9����  �C<NH ��<��I(S) ����� 0�9�� 	<���3 �

�� �3��	- c����� : �X,��3 �3��	-A� � �=�3��	�y 7� 0� 	YJ 	� �XR

����W� 0��3	���� : - �� �=�� v��
,�.��=  

6	, (�8
y� �Y���u�� 0���� C<NH�� /2 �� �� � �Y�g� �=�3

 �� �Y��� C�NH � ���� �� c`
R� ��a 7� ���6 �� �8��2 :_	�� O�A
��

  O�P .���� �� ��2� �3 c`
R� ��a �� ����NH�� .� �c`
R� ����	

0�N� ���A��� 	��U� 0��7 �3 �� O��	� :�H �� ����NH�� 0�9�� �����

�� 0�8� � Q���� 0�9�� ��G8� �� �FJ� ��93� v����,� f�7�� .��H�

 0��A� 1�6 �� ��2� 7� :���W� A�A5 �� v����,� .,� ����NH��

� f�7�� f3��v����,� 0��A
� `��� f�7�� .� :�	3 .,	L)�K 

<��I� (  	���A� N, �3 �-��8� �3 0��A
��� f�7�� .� :�	3 � 	YJ

 N, �3 �-��8� �3 0��A
��� f�7�� :�	3 � �d� v����,� 	�a�3

v����,� ���A� 	
�I�� 	���A�	L)�K <��I� (  �� �� ,� �Y��

B� 6	, 0��A� ���A� ����� 0��3 �?����D [,�
� 6	, �3 ��� :�

v����,� �� ����7 .,� O��, 0��	2 (�<��I K�	L)  �,� 	YJ 	�y

���� � ������ 0��A� [,�
� ���A� �3 ��� �H �����N� �� �H 0���

 4�= � 6	, �A � �Y��� 4���,�� ��	� O�� O��	� f�7�� .� [,��

 .,� .I�� 4���,�� 

     1�	-�F�,�٢ B� 6	, �ZJ� ���D 	d�� �� �H� �� 0�8�  �� :�

���� �Y�� :�/=	� ��� .��
�H 	
8�3 [,�
� 6	, 7� ��5�� 0� �� �H

�� [,�
� 6	, \H�� K�, �� ����� ��2� (	� 0�9�� .���	-

�DB� 6	,��,�B� �3 :�v����,� 0�9�� :	L)�K <��I� ( 

�� �G8� .��=  

1��/I :9�	� 0�N� 0�NH (� �J)v�,�����٣  .,� 0�9�� �3

 ��B�� �3 ���  O�N
5� ���<I f�7�� ��B�� �G� �� �-��8�

��- ���<I f�7��٤ v�,����� (� �J K�	L)  fV�� �� .��= �� �
Y-

 0�9�����  [,�� �O��	� f�7�� �3 ��� O�N
5� f�7�� ����N� ���/-��

 �3 �Y�� �� �d� � �J 4��J C�� �� .��= �� 0��3 � �J 0�9��

 	<���3 K��	� ���<I f�7�� �3 ��� 	� !� �� 	� ���8� O�<I ��B��

Z�=)��=�3 �� ��-4 �d� � �J 0�9�� �� �
��5 �� .(

)�=�3Leptokurtic������ �(���� f�7�� :�H 4�	��U� � ���3 ��a�P �H

���� ������DB� 6	, C��	3��3 .,� 	
8�3 0��7 �3 ��� �H �� :�

 [,�
� 6	, 7� fV��� 7� :����3 4�=�8
y� � (	� � �
 	- �FJ� 

�DB� 6	,�� ���7 0��	2 :� �Y�� � �J 0�9�� �� �
��5 �� .��=

)�=�3Platykurtic�DB� 6	, ( ��� ,� [,�
� 6	, 7� 	
N� :�

������;�?5 ���<I f�7�� :�H�� 	� ���<I f�7�� ��B�� :�	3 .��=�3

v�,����� ���A� ��- (� �J K�	L) 3  �^���I .,�  	���A�

 v�,����� (� �J K�	L) 7� 	
N�3  	�y �� � 	� O�<I ��B�� �=�3

.�=�3 �� 	� 9�� ��B�� 4��~���  

                                                             
1 Homogeneous Isotropic Turbulence 
2 Oscillogram 
3 Forth Central Moment 
4 Gaussian Density Function 

 

:���	- �� E�	W� 	�7 [3��� @3�X� �H 	
����� C�� 

  

)1(  

  
)2(  

  
  

  
 E�4-  9��'� 28�: �- 25�� ���G@ , S� 28�: ,1  

  

b��� ��N6 N�V �� �� ���� ,�3 ]��
� �F� ��P �3 .,� ����	- �

 �WV�� �� � .��9� ������ �� 0��	2 Q�
= 4�	>� �,�	3 �3 ��
3�

x/h=0.5  �� �J K�	L ��<��I :�H 	
����� 	���A� .,� ��= �
R��	�

 �� � EF
G� �6�Y��� :�H �WV�� �� .. � M�	-�N��� ���A� O�P

 � ��� ��= �,�	3 ���)� ���P �WV��T�H�  �3 �/�� 4�	��U�T�H� 

U� �,�	3 �3 ����� �� .,� ��= ����A� :���� 0��	2 6	, 4�	��

 ������ :�	3 4��Y
� ���P :�H �WV�� �� ���)� :�H	
����� 4�	��U�

.,� ��= �
R��	� ��� � .��9�  

 Z�=5  4�	��U��<��I  �� �J K�	L  C��^NH � :���� 0��	2

������ 7� ���R c�A� �� 0��	2  ���P �WV�� �� �x/h=0.5  �� 0�8� ��

 0��	2 C��^NH � :���� ���3�
= 0��	2 :�	3 �<��I 	���A� .�H�

 �3 :���� 0��	2 �����6 �3 .,� �d� :���A� ����NH ������ 7� ���R

 [,�
� ���A� 7� 	
8�3 6	, :� �DB� 	���A� ����NH �� ,� ���-

 6	, \��9 � �3 .�H� �� �� 0��	2 �� �Y�� :�H \/2 �
��� � ,�

�	� :�H �Y��� ;�"[,�
� 6	, 7� 	
8�3 :� �DB� 6	,"  	
8�3

 .,� 	� ���= 9�� 6	, ���A� �� �Y�� :�H \/2 �
��� .��	- ��

(.��	- �� 	
8�3 �/�� 4�= ��� �
 �� \H�� �Y�� :�H \/2 ���W�)  

  

  
 E�5-  )('��U0
F8*>  ,
V�" W.'X  Y��Z�7 , +1,�, ��.'�

�5�1 �( [��= \�6� �1 ��.'� 
8*K 2�HL*� �1 �8x/h=0.5 

  

Z�=6   4�	��U� �����<��I  �WV�� �� ������ EF
G� c�A� :�	3

 ���Px/h=0.5  �� O�� C�	�7 �X, 7� .�H� �� 0�8� �� 0��7 �)- �3 �

 �6�Y��� �WV��y=8mm  	���A� q�Y��� \��9 � �3�<��I  �� \��9 �

 6	, ;��	� ���)� :�H �WV�� �� �����6 �3 .�3�����N6 :� �DB�" 

 �
��� � .,� [,�
� 6	, 7� 	
8�3T�H�  4�	��U��<��I  7)- �3 9��
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 �����6 �3 .���� �8��9 � ���� ���)� �WV�� �� 6	, \��9 � � 0��7

 6	, ;��	� �3 ���)� �WV�� �� 0��	2 6	, \��9 � 4�7��� �3

 \/2 �
��� � .��	- �� � �L� �[,�
� 6	, 7� 	
8�3 :� �DB� :�H

 �WV�� 7� .��= �� 	����= 9�� 6	, �Y��y=8mm  :�H N�V ��

 	���A� 0��^NH O�� ���V� �<��I  ��� ,� �d�T�H�  4�	��U�

 �� �����6 �3 .�3�� �� \H�� q�Y��� 	
8�3 \��9 � �3 ���)� 	
�����

 	���A� 0��	2 6	, \��9 � �3 ���V�  :�H �WV���<��I  �� \H��

 0��3 �3 .�3��, ;��	� 7� 	<��[,�
� 6	, 7� 	
8�3 :� �DB� 6	 

.��	- �� �
,��  Z�=7  4�	��U�� �J K�	L  :�	3 O�� ������ ��

 ���P �WV�� �� � EF
G� �6�Y��� :�H �WV��x/h=0.5  �� 0�8� ��

H�����y ��7� 0��	2 :�	3 ���)� 	
����� ���A� ��I	H .�"  .,� �Y��

 :�	3 	
����� C�� ���A� ��� .,� 	� !� ���<I f�7�� ��B�� �����6 �3

 :� �DB� 6	, 	<�� 0��3 �3 .,� �d� ����NH ������ c�A� 	��,

 (�8
y� (	� � �
 	- :���7 �FJ�  [,�
� 6	, 7� 4�V�� 7� �F�R

 6	, :�Ha�N
5� 	�� C�� �� .,� ���7 0��	2 :� �DB�"  7� �=��

Z�=  �WV�� �� .,� O�� ������ �� �H �3��	- C
 � C�3 7� � :	�-

 �6�Y��� :�Hy=8,12mm  	���A�� �J K�	L  .���� �� ���A� C�	
8�3

 �
 	- �FJ�  ����3 [,�
� 6	, 7� :� �DB� 6	, �/
�WV�� C�� ��

� �� :���= :�H \/2 � .���� ��2� :� �DB� 6	, ���AT�H� 

 4�	��U�� �J K�	L  q�Y��� \��9 � � 6	, \��9 � � 0��7 =)- �3

 ��y=12mm  \��9 � ���)� �WV�� �� �����6 �3 .�3�� �� \H��

 ��� :� �DB� 6	, :�H 9�R �  � 0�9�� �� \H�� K�, 6	,

.��	- �� [,�
� 6	, �3  

  

  
 E�6-  '.1�6�
F8*>  �1 
3�!0�( +�7 2�HL*� +('- 9�� �8�5�1

 
8*K 2�HL*� �1 , O��J�x/h=0.5���� �]^ �- � 

  

  :�� Z��= �� ,� �
Y=� ����	2 O�� ������ �� 0��	2 �� ���?�� 7�

 �� ��D�� �3 �)� �=�3 �� EF
G� :�H �7���� �� � ���^�� ;H �� :�H

������ �� �
 	- Z�= :�H :�� C�	
�I�� �7���� 	
/3 |  �
���3 O��

 C��W� M�	-�N��� ���A� O�P K�5 	3 �H :�� C�	
�I�� �7����

 ���A� O�P �7���� ���	� ;H :�H :�� C�	
�I�� �7���� .���	-

  M�	-�N��� :��N� 3�> :� .�=�3 ��  

)3(  
  

 0� �� �� 29�  � .���N��, T�H� 8��2 :_	�� O`BNL� �

 ���A� O�P �� ���H �7���� �3 �/��� ���� 7� �W3  .,� �
Y=�

 �3 �9� O`BNL� �F�,� �3 �� ��R :_	�� ����= �
��= M�	-�N���

 	
/3 ;/  	3 ��`6 s�  	
����� �,�	3 � Z�FB� .���� �� Z���� ��	-

 K,��� ����,�B� ���= .� Q�G
�� �� O�� ������ �� 0��	2 �,��H

V� Z5 ��D�� �3 7� ;�A
�� ���Y
,� �3 ������ �
Y=� 0��	2 0���� @�

 ��	�- ��	V 	D� �� 9�� �H ����� C�	� �b92 �� :��P �3 �A3 4a��W�

.,� �NH� 9b�5  

 Z�=8  �6�Y��� :�H �WV�� �� �� M�	-�N��� ���A� O�P 	���A�

 �WV�� �� � ������ �� EF
G�x/h=0.5  �� 0�8� ���3�
= 0��	2 �� �

� .�H� =)- � 0��	2 6	, \��9 � �3 ������ :�H �WV�� ��F� �

 � 0��	2 Q�
= .��	�<�� Z�= 	
�I�� :�H �7���� �3 ���H :�� 0��7

 .���	- �� 	
�I�� �7���� �3 ���H �3��	- ��?�� K�, 6	, \��9 �

����y � ������ ���
B� :�H N�V �� �H �3��	- C�	
�I��"  �WV�� ��

 :�Hy=2,4mm  �� ��WV�� �� ���V�  :�H N�Vy=32mm  Z��8�

 .���= ��T�H�  �WV�� �� ���3�
= 0��	2 �� �H :�� �7���� \H��

y=8mm  \��9 � �3 ����3�
= 0��	2 �� �����6 �3 .���� �8H�� ����

 �7���� 0�= 	
�I�� ���� ����)� �WV�� �� q�Y��� \��9 � � 6	,

 �WV�� 7� � �3�� �� \��9 � � �H :��y=8mm  ���� C�� �W3 �3

 6	, \��9 � �3 �W3 �3 �WV�� C�� 7� 	<�� 0��3 �3 .,� ���W�

 Z�= .,� 	
N� 	
�I�� �7���� �3 :�H �3��	- Z��8� �3 Z��N�8 

 �H� �� 0�8� �� ���3�
= 0��	2 �� ������ :�H :�� C�	
�I�� 	���A�

�� 	
W�	, O`BNL� K�, ��R ��� �3 f�	, \R	I K�, �3 �� :_	

 7� v� ������ :�H :�� .���	- �� ��R �3 ��= ZA
�� ������ �8��2

 .���	- �� ZBNm� ���= .I�� � �
��= �7���� C�� �3 ����  

  

 
 E�7-  '.1�6�
V�" W.'X  +�7 2�HL*� +('- 9�� �8�5�1 �1

 
8*K 2�HL*� �1 , O��J� 
3�!0�(x/h=0.5���� �]^ �- �  
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 E�8- @ _��6� 9*K '.1�6� 
3�!0�( +�7 2�HL*� �1 `,'^*�8*

 
8*K 2�HL*� �1 , �8�5�1 �1 O��J�x/h=0.5  ���� �]^ �- �  

  

Z�= 9  �WV�� �� � O�� ������ �� M�	-�N��� ���A� O�P 	���A�

x/h=0.5   :���� 0��	2 6	, \��9 � C�5 �� EF
G� 0��7 ��I �� �

�I�� �� ���?�� 7� .�H� �� 0�8� ���3�
= 0��	2 �� � �3 �H :�� C�	


 :_	�� 	
W�	, O`BNL� e6�3 ���R ��� �3 f�	, \R	I �X,��

 �3 �2�� �3 � 	P 7� � ���	- �� ��R �3 ��= ZA
�� ������ �8��2

 �� ���� ����� ���2 �� 	
�I�� :�H :�� �3 �H :�� ;��A� ����	  �����

 \��9 � 9�� � :�� ������ 6	, \��9 � �� ���T�H� �/�� ��`BNL� 

 Z�= �� �)� ��,	3 ����W� �X, .� �39  � ���
B� :�H N�V �� �

 ��= ��?�� �=	3 :�H ��a 4�	>� ��2� Z��� �3 ������ ��5�� ���V� 

 �3 ���H �3��	- Z��8� K�, ����� C�� � ,� 	
8�3 :_	�� O`BNL�

�6�Y��� ����B� �� Z3�A� �� � ��	- �� 	
�I�� �7���� y=5-25mm  �

O�� 8� ��  ,� 	
N� ���V�  � ���
B� �=	3 :�H ��a 4�	>� ��

 �3 C��^NH .��=�3 �� 	
-�93 � �
 	- Z�= :�H �3��	- C�	
�I��

 .��	�<�� Z�= 	
�I�� �7���� �3 :�H �3��	- 6	, \��9 � �3 � ��	� 

Z�=10  	���A��<��I  �� �J K�	L  �WV�� �� � O�� ������ ��

 ���Px/h=0.5 �3�
= 0��	2 �� 4�� O�P �� .�H� �� 0�8� �� ��
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