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Numerical investigation of effect of static bush with

rub- grooves on the straight through
labyrinth seal 1eakage
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( College of-Energy-and Pow er-Engineering,
Nanjing University of ‘Aeronautics and A stromautics, Nanjing 210016, China)

Abstract: ‘A numerical investigation of influence of rub-grooves in the inner surface of

static adradable bush on the leakage of a straight through labyrinth seal was conducted,

while the shape of rub-grooves-and relative axial/radial locations of labyrinth teeth tips and

the groove were studied. The results show that the rub-grooves not only change the

flow di

rection of the jet anid decrease the residual energy, but also affect the change of throttle loca

tion and the throttle area of the teeth tips, presenting great influence on the sealing perform-

ance of the labyrinth seal.
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Fig. 3 Part of mesh of the model
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Table 1 Parameters of labyrinth and rub grooves
/'t b/t Ax/t Ay/t
1 1,2,3 1 1 1.67
2 2 0.5,1,2 1 1.67 H/i= 10
3 3 1 0,0.5,1,1.5,2 1.67 B/t= 10

4 3 1 1 0.33,0.67,1,1.67
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Fig. 5 Influence of rub grooves depth on leakage
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Fig. 4 Influence of rub-grooves width on leakage
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Fig.7 Influence of rub grooves width on the
streamline of the labyrinth seal ( ).
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Fig. 8 Influence of rub grooves depth on the streamline of the labyrinth seal
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Fig. 9 Influence of relative axial location of the ’
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Fig.10 Distribute of streamline with different axial location
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Fig. 11 Influence of relatively radial location of ,
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Fig. 12 Distribute of streamline with different radial location
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Fig. 13 Relation of the throttle passage and rub-grooves
1) ) 2)

lb///

i

N

c'= \/ (a—t=Ax)*+¢?

()

).



1408

23

[ 1]

[2]

[M]. , )
, 1986: 155 160.
Vermes G. A fluid mechanics approach to the labyrinth

seal leakage problem[ J]. Journal of Engineering for Pow

[3]

[6]

er, 1961: 16+ 169.

Stocker H L, Cox D M. Aerodynamic performance of sok
it smooth, abradable , and honeycomb lands[ R]. NASA,
CR- 135307, 1977.

Denecke]. Influence of rub-grooves on labyrinth seal leak
age[ R]. GT-2002-30244.

Rhode D L. M easurement and visualization of leak age

effects of rounded teeth tips and rub grooves on stepped
labyrinths[ J]. Transaction of the ASM E, 2001, 123: 604
611.
Rhode D L. Rub groove width and depth effects on flow
predictions for straight through labyrinth seals[J]. Jour
nal of Tribology, Transaction of the ASME, 2004, 126:
781-787.



