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Numerical investigation on effect of geometrical parameters and rotor speed on leakage 

flow of gas turbine brush seal 
 
M. Bahadori      Mechanical Engineering Department, Semnan University, Semnan, Iran 
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Abstract 
In this paper a two-dimensional axisymmetric CFD model is used to investigate the effect of bristle pack free length (the distance 
between bristle pack tip and front plate), fence height (the distance between backing ring and bristle pack tip), bristle pack thickness 
and clearance (the gap between rotor surface and bristles tip) on leakage flow of brush seals using Reynolds-Averaged-Navier-
Stokes (RANS) and non-Darcian porous medium approach. The results show, the leakage flow decreases with increasing the bristle 
pack thickness and decreasing the fence height while there is almost no change in leakage flow, when increasing the bristle pack free 
length. The leakage flow of the brush seal increases with increasing the clearance. This work demonstrates that in order to have the 
minimum leakage, fence height and clearance should have their minimum values and bristle pack thickness should be increased. 
Moreover, the effect of rotor speed on leakage flow is investigated. As results indicate, increasing the rotational speed leads to a   
slight decrease in leakage flow.  
Keywords: Brush seal, Porous medium, Leakage, CFD.                                                                                        
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1 Brush seal 
2 Front plate 
3 Backing ring 
4 Bristle pack 
5 Lay angle 
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JaM* 
���b�-    

a   �
WV� 
���6� l�	L   (1/m2)   

b   �-	��� 
���6� l�	L (1/m) 

E    I� 3{	��    (J)   

hbf   �
2� ��<� =�> I�- (�	: 3�E(mm)   

k  ���O�:��� �/��W 3{	��   (m2/s2)   

keff     	@�� 
���E l�	L  (w/mk)   

p   0���
-� ��/  (Pa) 

*
p   �9: �: ��/   

Rp   ��/  
���  

Sh  �,4J ����	; n���(w/m3)   

u   
M	- �G��� (m/s)   

x  ����� N�u
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y   ����� <� �M�92 �BC� (mm)   
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