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Abstract: To comprehensively analyze the leakage characteristics of labyrinth-honeycomb seals
under variable parameters, an experimental platform for investigating the leakage flow characteristics of
gas turbine labyrinth-honeycomb seals and conducts corresponding numerical simulations is
established. The sealing performance is investigated under six pressure ratios, four clearance
gaps, six honeycomb depths, four honeycomb diameters, four tooth heights, three labyrinth
tooth inclination angles, two tooth widths, and two tooth pitches. The results indicate that the
flow coefficient and leakage rate of labyrinth-honeycomb seals increase linearly with the pressure
ratio and clearance gap. Specifically, for every 10% increase in the sealing pressure ratio, the
flow coefficient increases by 3. 47 %, while doubling the clearance gap leads to a 57. 94 % increase
in leakage. The leakage rate initially decreases and then increases with increasing honeycomb

depth, achieving the optimal sealing effect at a honeycomb depth of 3. 5 mm, where leakage is
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reduced by 9. 81% compared to the minimum depth. Similarly, leakage first decreases and then

increases with increasing honeycomb diameter, reaching the best sealing performance at a

diameter of 1. 6 mm, with an 8. 11% reduction in leakage compared to the maximum diameter.

Leakage decreases monotonically with increasing tooth height and inclination angle. The tooth

pitch has a significant impact on sealing performance, while tooth width has the least influence.

Keywords: honeycomb seal; labyrinth; leakage; experiment; numerical simulation
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Fig. 1 Typical sealing unit sealing characteristics testing platform
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Table 1 Design parameters for sealing performance
experiment
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Fig. 3 Computational model of labyrinth-honeycomb seal
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Table 2 Calculation results of leakage for labyrinth-honeycomb

seal under different mesh numbers
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Fig. 5 Comparison between experimental measurements and
computational results of parameters in labyrinth-

honeycomb seal
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Fig. 13 Variation of leakage characteristic with cell depth
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Table 4 Comparison of leakage rate at different tooth tip

widths
i/ (kg » s
JE L
b=0.6 mm b=1.2 mm

1.1 0.0301 0.0306
1.3 0.054 4 0.0551
1.5 0.074 8 0.074 9
1.7 0.090 4 0.0911
1.9 0.107 0 0.108 6
2.0 0.1151 0.116 8
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Table 5 Comparison of leakage rate at different tooth pitches

M/ (kg + s

JEya 4

a=30° 1 T A7 R4 B ™ [l B

zkxb. xjtu. edu. cn

(= [=2h"
1.1 0.0258 0.030 1
1.3 0.046 9 0.054 4
1.5 0.065 4 0.074 8
1.7 0.0799 0.090 4
1.9 0.096 0 0.1070
2.0 0.1039 0.1151
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