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Numerical study on the influences of tooth position in a

compressor stator well sealing

KONG Xiao-zhi, LIU Gao-wen, CHEN Kai

(School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Numerical simulations of the flow and temperature fields of a labyrinth were
carried out at different tooth potions in a compressor stator well. The sealing characteristics,
swirl characteristics and windage heating characteristics of a labyrinth seal with different
tooth potions were studied. Influences of relative different potions of single, double and tri-
ple teeth on the discharge coefficient, outlet swirl ratio and windage heating were studied.
The results show that the discharge coefficient is minimum, outlet swirl ratio and windage
heating are maximum when the single tooth is placed at downstream position. Under the
double teeth condition, when one is at upstream position and the other at downstream posi-
tion, the discharge coefficient is minimum. Under the triple teeth condition, when up-
stream, downstream and middle positions are separately provided with a tooth, the discharge
coefficient is minimum. With the decrease of discharge coefficient, the outlet swirl ratio and

windage temperature increase.

Key words: stator well sealing; labyrinth; discharge coefficient; swirl ratio;

windage heating
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Structure of labyrinth seal in a compressor

Fig. 1

stator well
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Table 1 Comparison of discharge coefficient between

experiment and numerical results
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Table 2 Total pressure loss between ] section and ]
section of case N=1-1, case N=1-2,

case N=1-3

ALE N A [ BE/Pa W Il BE/Pa BEHK/Pa

1-1 121402. 07 121055. 96 346. 11
1-2 121135. 88 120985. 11 150. 77
1-3 124 247. 14 121671. 79 2575.35
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Fig. 6 Velocity contour of single tooth in different
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