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Fig. 2 The meshes of the rotor ring and the stator ring
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Table 1 The thermal boundary conditions

item type thermal boundary condition

inlet pressure-inlet P, = 0.6 MPa,T = 513K
outlet pressure-outlet P, = 0.4 MPa,T = 573K

W, wall , interface -

W, wall , interface -

W, wall , convective heat transfer H, =239 W/(m*-K), T = 573K
W, wall , convective heat transfer Hy, = 1480 W/(m?-K), T = 573K
Wy wall , convective heat transfer Hy; = 1092 W/(m?-K), T = 513K
W, wall, convective heat transfer H, = 292W/(m?-K), T = 513K
Wi wall , heat insulation -

We wall , heat insulation -
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5 film force, 6 inner liquid pressure, 7 graphite gasket force
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Fig. 3 The force diagrams of the seal rings
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Fig. 4 The flow chart in Workbench
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Fig. 5 Force-heat deformation of the rotor ring( SiC) Fig. 6 Force-heat deformation of the stator ring( SiC)
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Fig. 7 Force-heat deformation of the rotor ring( Fe) Fig. 8 Force-heat deformation of the stator ring( Fe)
32 NBARNPRBESIENERSH

Kl 9~12 Syl R L& L B a5 R RS 2 Hr .

9 11 AT LASER A ]) |, 3l e B T 0 A8 T Al e/ 7 45 RS B 1 52 4
XEBR , AR Bt ) A8 A28 1) 22 1 A0 A7 1 Ja] 1) 22 . i 1 26 53 S AT g 53 A1 2 50T 7 56
A, Bl WA S AR AR A 1 B R ASIE . 1 AR 3l i B e 2 S ) B AR TE A R T S 1
R AAEE.

RPN B i ) A S 1] AL R AR 1) AR 4 5 B, H Tl R ) AR I 32 2 i T
BT A SR E SN 11 P 12 s  Fe V2B Bilie) 22 B o L BAR K J& ) A%
T B Az ST T o Lo/ R it iinid 3 A8 1k S 2.

P9 10 AP 11 12 X Henl % B, o S 1T 43 A1 249 SR 5 1R )R T2 A8 T 1072 e 20531, 171
FIAFEE TS R I B R 200 0.9 pom AR PRSP Ho S 101 IR 2.5 wm, 282 48 O
369 , B S AL IR 3 2% 18 ) AR £ 8 XS 320 1) 52 W [ ] A T
P A1 A2 T 2 ph PR MY TS .

3.3 HEMNBELEHRNEBETHAZIT
Bl 13~ 16 SFEE X IR A K1 P& AL BB m 5 R 4.
R T 1 ) B S T R A, v ] 13 RO 15 T A, 7 R AR I rh I i B S T



280 1+ U BB B A R 15 BT

TP K. i T2 RN LA 5 R 1A ) , %5 3 R A5 Rl — 00 T #0 L SR A 1
JEAEIE R SR AAR AL 3l B 00T, Sh®hsim 1B ASAL BT 32 ) 3ty AN K AR AR A i e
PR A SRV A A AL DR, S S i) 2 B2 AR /N T3 B,

D: dongli C:donglire
total deformation total deformation
type: total deformation

type: total deformation
unit: um; time:1

unit: um; time:1

0.030 582 Max 1.153 8 Max
0.027184 1.0256
0.023786 0.89739
0.020388 0.76919
0.016990 0.6140
0.013592 0.5128
0.010194 0.3846
0.006 796 0.2564
0.003398 0.1282
0 Min 0 Min
9 I IEILIE B 10 S PdEe Rl R
Fig. 9 Force deformation of the rotor ring Fig. 10  Force-heat deformation of the rotor ring
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Fig. 13 Influence of rotation rate on the rotor end Fig. 14 Influence of rotation rate on the rotor end face’ s
face’ s total deformation( force coupling) total deformation ( force-heat coupling)
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Fig. 15 Influence of rotation rate on the stator end Fig. 16 Influence of rotation rate on the stator end face’s
face’ s total deformation( force coupling) total deformation ( force-heat coupling)
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Fig. 19 Influence of pressure difference on the stator end Fig. 20 Influence of pressure difference on the stator end
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Fig. 21  The coupling stress profile of the rotor ring Fig. 22 The coupling stress profile of the stator ring
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Fluid-Solid-Heat Coupling Study on Liquid Film
Seal for High Temperature Oil Pumps

YANG Dan-dan', HAO Mu-ming', ZHANG Yuan', ZHANG Da-hai',
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(1. College of Chemical Engineering, China University of Petroleum( East China) ,
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Abstract: A periodical model for rotor-stator rings was constructed with the meshing software,

and the 3D force coupling and force-heat coupling behaviors of the rotor-stator system were

computed by means of ANSYS Workbench 15.0. The influences of the force coupling and force-

heat coupling on the ring end face deformation were investigated. The operation parameters

(speed, pressure difference) affecting the end face deformation were discussed and the stres-

ses caused by the force-heat coupling were analyzed. It is concluded that the circumferential

wavy deformation and radial tapering deformation generated by the force coupling are beneficial

to stability of the interstitial fluid, the deformation generated by the thermal load plays a major

role in the total deformation by the force-heat coupling, and the rotation rate has noticeable in-

fluence on the deformation by the force-heat coupling.
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