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FLOW ANALYSE INFLUENCE OF CAVITY
INCLINATION ON LABYRINTH LEAKAGE
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Abstract: Firstly, seal test results of four-cavity labyrinthes are presented for
forward-inclined, rectangular and backward-inclined cavityes. Secondly, the un-
steady N-S equations are solved to predict the single-cavity labyrinth internal flow

for three cases mentioned above. The numerical results reveal that, for forward-in-
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clined and rectangular cases, the flows are in dynamic equilibrium which means be-
tween the essential stability of general structure and the instability of particular
structure, while the flow is steady for the backward-inclined case. In sequence of
instability from high to low they are forward-inclined, rectangular and backward-
inclined cavityies. The effect of instability of particular structure on leakage de-
crease is discussed. It is indicted that the difference in instability intensity is the
main cause of the difference in seal efficiency among the three types of cavityies.

Subject terms: Labyrinth seal, Numerical calculation, Flow instability.
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Fig. 1 Labyrinth configuration Fig. 2 Discharge coefficient versus pressure ratio
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Fig-3 Development of flow pattern and leakage rate for geometry of 6=45°
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Fig. 4 Flow pattern for geometry of 8=(° Fig- 5 Flow pattern for geometry of 0= —45°
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Table 1 Comprison of test and numerical results for three types of cavity

Cavity inclination Test result for 4-cavity Numerical result for single-cavity cases
é cases Cp s A
45° 0.59 51.0 25.5
0° 0. 63 57.0 7
—45° 0. 68 65. 8 0
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