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Numerical study on heat transfer mechanism of brush seal based
on three-dimensional solid modeling
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Abstract: A model for solving the heat transfer characteristics of brush seals based on
three-dimensional solid modeling was established. The distribution characteristics of the flow
field and temperature field of the brush seal were analyzed by verifying the accuracy of the
numerical model. The influences of the pressure ratio, the rotational speed and the interfer-

ence on the maximum temperature of the brush wire were studied. The heat transfer mecha-
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nism of the brush seal was revealed. The results showed that the end-discharge brush wire
and the rotor face were mainly concentrated in the high temperature area of the bristle. The
maximum temperature of the brush wire increased with the increase of the pressure ratio, ro-
tational speed and interference, in which the interference had obvious influence on the maxi-
mum temperature. When the amount of interference increased from 0. 1 mm to 0. 7mm, the
maximum temperature increased 1. 61 times; The main source of heat of the brush seal was
generated by friction between the brush and the rotor surface, the heat transfer form of the
brush seal included conduction heat and convection heat exchange. The friction heat flow en-
tered the brush wire bundle and the rotating shaft through the heat conduction form. When
the contact force between the brush wire and the rotor increased, the frictional heat flux in-
creased, and the maximum temperature rose. The friction heat flowed through the heat

transfer between fluid and solid transmission, and the main form of heat dissipation was the

LRI

leakage of air taking away part of the heat.
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brush seal; three-dimensional solid modeling; temperature distribution;

friction heat; heat transfer mechanism
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Table 1 Friction heat flux under different working conditions
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Table 2 The geometrical dimensions of brush seals

¥ Vg
hil 2 B 4% d/mm 0. 102
Jill %% 3l 1) 52 Ly /mm 6.096
JEHIRIEE L, /mm 2.032
il 22 3R Ly /mm 2.032
JE PR P R H /mm 2.10
R AR B B 5% 78R B H, /mm 18. 37
il X %% B4 ) BE B H, /mm 23.37
P& R/mm 64. 75
2.2 Mt&xl5

FEREAT RS R o IS O T B R A R Kt
SRR SR 22 DX A o BRI A 3 X3 T A )
F14 75 THT A PO % i 222 DXl e 45 A 45 40 1 O A L 190
R AN 4 7R o AEREAT R AR 23 it I 2% &
1] o A o ek Xk 45 2R B W S I 22 DX IR
JZ VA & 5 X ) 22 [ B Ak SR D P9 A% o Ak B A
P % DG O P 5 I i e 28 A o RO A KRl 348 T

4
viy

(a) AR UK IA]

(b) Al L

B4 hl = = R ) 43
Fig.4 Mesh model of brush seal

2.3 MREH

A S i) =2 % A AR M SR RS R 1) 300 B S A
g 5 R, EEASE BB OCRAE AR
A T 1) X BR300 B A 5 X I 4 TR 5 TR I AR
3§ 55 ) 2 2 fh DX 358 A 5 ) 22 R DX 88 2 ) ) R
Dt A PRGH Ao I THT 5 B 5 A T B A T R RE T 3
SR HI1 TG 7% ~F- ThD Rl 22 iy T Ry 46 ABE T . 2% J& 3
JEE 3G R 22 5 7% F 22 [R) A R AR AR YRR 4R
o X3 R i 22 B eh i DX, A 3 A B 2
TS R R R oy A% 3o B B R 22 b iR

FEA 50 Y0 I FE A O kA o S 22 R, % 3
ST R TSR

EAAN X AP A T DA Ty il I‘l\
—> —>
—> —>

tt
FUREH R B atti0 H T

5 A EM

Fig.5 Boundary conditions

R3 EHEBIRSH

Table 3 Sealing model working condition parameter
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