DOI:10.13224/j.cnki.jasp.2013.04.018

28 4 Vol. 28 No. 4

2013 4 Journal of Aerospace Power Apr.

2013

:1000-8055(2013)04-0825-07

b M M M
1 2 2
b b
(1. . 210016
2. s 110015)
6 ( . .
) s 25 ,
0. 1mm. 0. 3mm, 3mm, 9mm,. 0°, 15°%;
. V231 1 : A

Orthogonal experiment of effect of fin geometrical parameters on

leakage of straight-through labyrinth seals
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Abstract: An orthogonal experiment was made to study the influence of the geometry

parameters of straight-through labyrinth seals on sealing characteristics. The geometry pa-

rameters studied include the fin tip thickness, seal clearance, fin height, fin pitch, fin

front inclined angle and rear inclined angle. The experiment was made with 25 models that
were designed according to the orthogonal test method. The results show that various pa-
rameters have different influences on discharge coefficient. The best combination of various
geometry parameters for sealing in the test range is that fin tip thickness takes 0. Imm, seal
clearance takes 0. 3mm, fin height takes 3 mm, fin pitch takes 9 mm, fin front inclined an-

gle takes 0 degree and rear inclined angle takes 15 degree . The rank of importance of each

parameter’s variation from its maximum to minimum value on sealing characteristics is fin

pitch, seal clearance, rear inclined angle, fin tip thickness, fin height, fin front inclined
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angle. Fin pitch is the most important parameter, seal dearance is less important than fin
pitch, rear inclined angle and fin tip thickness have certain impact on the sealing characteris-

tics, while fin height and fin front inclined angle have little influence on it.

Key words: straight-through labyrinth; geometrical parameter; leakage;

discharge coefficient; orthogonal
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Fig. 1 Figure of test system
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Table 1 Factors and levels
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g ) 2 0.5 0.3 4 4 5 5
L
y i g 3 0.3 0.5 5 6 8 8
|:> : /’ \ = |:> 4 0.2 04 6 7 12 12
5 0.1 0.6 7 9 15 15
B f \ A
9 4 25
Fig. 2 Section of test ’
1 1:# ?2# ’3# b
1.3 4# ’5# R 4 6#,\,25#
2 7
, . s 17 .t=0.7 mm,
s H=3mm,B=3mm,a=0°,=0",c=0. 2 mm;
2% :.=0.7mm, H=4 mm,
3 B=4mm,a=5",a=5",¢c=0.3mm.
. C. H. B,

s B 7 . o JLL 1 AL A Ao

0 ’ ’ e/ . 11T T T T @
. t,C,H,B,a,ﬁ 6 @ - - _/V\_ M ) . @

.t O.1~0.7m.m;c 0.2~0.6mm; g ©®_ /L AN A A L AN ®
3~7mm;B  3~9mm; 0°~ @ | | JL}LM \ —Jl ®

15°. s
4 25
o ’ 1 Fig. 4 Figure of part structure of 25 labyrinth
’ test pieces
, 5°=15625 , N
. , Lys (5°) 1.4
( 2 2 ~ 7 , s 3 s N
)
s 6

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



828 28
2
Table 2 Design and results of orthogonal experiment
t/mm ¢/mm H/mm B/mm a/ (D B/ (9 on

17 0.7 0.2 3 3 0 0 4503
27 0.7 0.3 4 4 5 5 5001
37 0.7 0.5 5 6 8 8 5808
47 0.7 0.4 6 7 12 12 . 3887
57 0.7 0.6 7 9 15 15 4489
67 0.5 0.2 4 6 12 15 3609
7 0.5 0.3 5 7 15 0 4255
8% 0.5 0.5 6 9 0 5 4397
97 0.5 0.4 7 3 5 8 6407
107 0.5 0.6 3 4 8 12 L5511
117 0.3 0.2 5 9 5 12 3566
127 0.3 0.3 6 3 8 15 4268
137 0.3 0.5 7 4 12 0 5950
147 0.3 0.4 3 6 15 5 4756
157 0.3 0.6 4 7 0 8 4935
167 0.2 0.2 6 4 15 8 5159
177 0.2 0.3 7 6 0 12 . 3862
187 0.2 0.5 3 7 5 15 3604
197 0.2 0.4 4 9 8 0 3692
207 0.2 0.6 5 3 12 5 5871
217 0.1 0.2 7 7 8 5 3308
227 0.1 0.3 3 9 12 8 2736
237 0.1 0.5 4 3 15 12 5089
247 0.1 0.4 5 4 0 15 3437
257 0.1 0.6 6 6 5 0 4973
K! 0.4737 0.4029 0.4222 0.5228 0.4227 0.4675

K* 0.4836 0.4024 0.4465 0.5012 0.4710 0.4667

K? 0.4695 0.4969 0.4587 0.4601 0.4517 0.5009

K' 0.4438 0.4436 0.4537 0.3998 0.4410 0.4383

K® 0.3908 0.5156 0.4803 0.3776 0.4750 0.3881

R 0.0928 0.1132 0.0581 0.1452 0.0523 0.1128

N N N N 9~ 12
N 10 12 s
1 mm , 5 1~ 8 ,
« 2 8 ,

) , ( 1 10).
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Fig. 6 Effect of different levels on flow coefficient
3
Table 3 Analysis of variance for flow coefficient
S f v F
t 0.0279 4 0.0070 3.0697
c 0. 0550 4 0.0137 6.0471
H 0.0088 4 0.0022
B 0.0788 4 0.0197 8.6639
a 0.0094 4 0.0023 1.0455
B 0.0355 4 0.0089 3.9076
Sy 0.2154 24
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