
��� ������	
����� �������	 ���� ���

����� ��	
 ���� �� ��� ������� �� ���� �������� ��� ��� �  !�" �#�$ 

����%� &��'*(��	)"�� �	*� 	+��** ��,��-. �/0�� 	�" ��1*(

2��3 �),�4 5�6���� (�7$ ��� �"	�*� 5	����� 
8����  ,�4 � &
 5�6���� (9����� �"	�*� 5	����� 

)����� ��� ! :
#/��/��%& �'( �)*( ��� !:�#/+/��(

5	��:;����� ��	
 ����� �� ���� ��� �� �� ���� �������� ��� ������ ������ ��� � !�"#� $�� %��&� �� ���� � '(��� �$�)
���*�#� �� �+(���, -. ���/, ��0 .����� 2�$�# 3�* � ��� �+(����� � 456 7 8�0 7�9+ 0. 7-$��# ':!* ���* ��� $� ��� �� ��(;�# -��$ 
� <�+0� ��� =��� ���> ����� ���� � �)��� ?)�� ���*�#� @��0 �� 4A� 8���
 -���
 	*�0 .����� ��� �+)� B�� �� ���+:��� 4A� ��

 �� �A���, � ����# C��+6� @��0 ���� �*�� '��>�� � �*�$ D$� �0�.�!���� � ���* 8�E&# $� �$!�	� ��� 	��;# ���� F��+* ��(�� ��
'�� =	0 =� +�� ���5#.

8�<=���	�' : �� -��G 7��	
 86 ���*�#� 7$� %�&� 7�$) 

A Numerical Study of Dynamic Detonability Characteristics of  
Two-phase Unconfined Fuel-Air Clouds 

 

M. Hosseinalipour, M. M. Doustdar and K. Mazaheri 

Department of Mechanical Engineering, Iran University of Science and Technology 
Department of Aerospace Engineering, Sharif University of Technology 

Abstract: A numerical simulation has been carried out to study the detonability characteristics of two- phase unconfined 
clouds. The parameters equivalence ratio, turbulence, shape, volume and uniformity of the cloud and the delay time distribution 
are recognized and introduced as the most important factors determining the reactivity of the cloud and influencing the initiation 
of a successful detonation. With regard to the dynamic behavior of the cloud and the changes in the magnitude of these 
significant characteristic parameters, the best ranges of time and position for secondary detonator action are determined.  
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Comparisons are also performed with experimental results along with theoretical analyses to validate the numerical results 
obtained in this study. 
 
Keywords: Numerical solution, Two- phase flow, Unconfined, Detonation 
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O05� �!=�:� I9 �6 �^ ;	 -��. J;	07 �b*( �E &^	0( �E-.d5�	
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 V!���5�	 /-�259E �?0� P-G ;	 �C(K �  = !	! 4D�. 	 -5.!.
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&� �5 0(�c g5A-G /	-5E k���� &(��; �!=�:� I99W7 ! &�* �E
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 �5E �*5 ��� ! ��?0*5( X05Y)� = O	-5�^	 _x0m:� X��?	
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1. fuel air explosive devices 
2. discrete-droplet model   
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4. pressure outflow                         
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6. pressure inflow                                      
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8. deflagration                                   

9.  cloud reactivity                  
10. equivalence ratio(ER)   
11. contour  
12. spray mass  
13. injection velocity 
14. hot spots  
15. turbulent kinetic energy (TKE) 
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