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Abstract: To study the leakage characteristic of finger seal under different differential pressure and rota-
tional speed, a numerical calculation model with CFD porous media was built in this paper. The leakage charac-
teristic of finger seal used in a specific aero engine was analyzed. To verify the numerical calculation model, an
experimental study of leakage characteristic of finger seal under simulating certain differential pressure and rota-
tional speed was developed. To study variations of porous media parameters caused by differential pressure and
centrifugal expansion of rotor, the calculation method was analyzed based on the experimental results, correction
factor C, for differential pressure and correction factor k for centrifugal expansion were raised and validated. The
results show that, without introducing correction factor C, for differential pressure and correction factor k for cen-
trifugal expansion, calculated leakage characteristic of finger seal deviate from the experimental values with the
increase of differential pressure and rotational speed. While introducing correction factor C,for differential pres-
sure and correction factor k for centrifugal expansion, the calculated results are in agreement with the experimen-
tal results, and do not deviate from the experimental results with the increase of differential pressure and rotation-
al speed, the maximum deviation is less than 11%, and the average deviation is less than 6%.
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Fig. 1 Schematic diagram of finger seal
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Fig.2 Structural sketch of finger element

2.3 IERFHESHRSERETE

T 22 5% B i A5 T R R D A 2 % ) M 3E T Bl
B 0 it O e v o AR i Q0 B S BR ARG O,
THEBA N 3 B, A2 B 43 0l oy s R X 2 4L
M (FER A ) ARE X o ZFLA B X B 58 8
3mm, N &K $130.9mm, M 2N $162.4mm. P Uil

B R (Outlet) JE 1 4G 248 0.1MPa, #F 17 (In-

let) JE 3 MR 90 52 P FE 2238 B, Z LA 5 8 R X K
J DX ) 00 S8 A ik X ek, JHE A s SR8 A RE T
BRI M LR W E 25 Ap 43 514 0.02MPa,
0.04MPa, -+ -+ ,0.40MPa i} ( 4 X (8] B 0.02MPa) , i1
B A% Bt ik U 2 CED SRR E S O ) L It
BERE R R SR 2R,
J1 815 2 19 0.02MPa, 0.2MPa, 0.4MPa JE 2% T 48§

Porous
medium

£
: :
N o
3 O
Higher-pressure Lower-pressure =
region region
Inlet Outlet
=)
E
3 <
3mm
5
=
2
N 21mm =

Fig. 3 Numerical model of finger seal
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Fig. 6 Static leakage of finger seal (Numerical calculation)
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Fig. 7 Dynamic leakage of finger seal (Numerical

calculation)
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Fig. 8 Schematic diagram of the seal tester

Fig. 9 Outside view of finger seal
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Fig. 10 Diagram of transfer equipment of finger seal
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Fig. 11 Leakage of finger seal (Experiments)

0r
L . .
-i‘ - “"."---..l.r': -
-10 il
..‘ . . .....0...0¢
& L e
=0 A e aA Ao
= st * WA TN oA
=201 4 = Skr/min
| * 20kr/min
4 26kr/min
_30 L . . . .
0.0 0.1 0.2 03 0.4
Ap/MPa
Fig. 12 Comparison of leakage between

dynamic and static experiments



1094 o # R 2020 4F
0.0075 | e >0.06MPa Ji7 , BRI 53 25 2R 15 5 o ol 46 0 k295 2R 14
il T s {5 22 48 3 200 , LB TR T B AR
S gl e T JHFE 22168 1 3 8, (8 %8 R0 38 4 06 155 97 75 59
5 ol [ 955 15 5048 T DL M 4 B 0
2 ool ~ Skafmin 53 % 25 3R (0 /I R 25 N —0.38%, ik K G 22 K
& oons| 4 B kidin 10.67% , B0 140 55 5 55 3 0 25 07 59 0 2 10
T P , . . . 5.23% , BB TF 5 45 S Un 278 06 4 SR AT U el L
. 5 W 3 T 2 8 T B 5
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revised results and the experimental results
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Tablel Centrifugal expansion at different rotational speed

Rotational speed/(kr/min) Centrifugal expansion/pm

5 0.298
15 2.680
20 4.760
24 7.040
26 8.050
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