536 155 5 #A fig )| v i} T i Vol. 36 ,No. 5
2021 &" 5 )EJ JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May ,2()2 1

B e S S S

% p+ % *ﬂ-l ’f?éfl "+ LSS : 1001 - 20602021 )05 - 0007 - 10

I s e e S

FH 53N N R e & H 3 AR I E R R

7 B k7w @R2FE.F A
(1 LT R¥ 35 34 TEER, LiF 2000932, B A L7544 7 45 %K, L 200437)

B E: A3 HRXANMREH = ERMSITHER KRR B RKAF(CFD) 7k, A THREHRR S5
REAMEY FH AR SRR TR TR X AN LR EH S HH R w, &R
A7) X B LS 5 3 aY L ARR] R Mt o B A 6 AR 69 3 e it B R R R FRACIE T, BLARRIE I A B,
FHTEHARESEL, 7 X LR FH A LR RS 2 K 7 6438w | Tk Yo B 3% R 49 8 ) Mo 38 K, 4k 5
H AR AR 0 R A AR YRR E 0 R A p =0.505 MPa B 69 4 2 LB A4 T p, =0.303 MPa
IATRSHRAT83% , X5 N LR EH 6 ik T3 o & ol 23 K, Tl & R 5 iR
=, AR T mEUL,

SR I DBLR BRI

RE 52 S TKT30.2 SCRRFRIRAD : A DOI:10. 16146/j. enki. rdlge. 2021. 05. 002

[SlAAcigsN]F 8, AR, HRA, 4. 5500 DB & B a3l D R v B g [ ]. 4AGES) ) T#%,2021,36(5) .7 -
16. YIN Lu,ZHANG Wan-fu, TIAN Hao-yang, et al. Research on influence factors of dynamic characteristics of paralleling scallop damper
seals[ J]. Journal of Engineering for Thermal Energy and Power,2021,36(5) ;7 - 16.

Research on Influence Factors of Dynamic Characteristics of
Paralleling Scallop Damper Seals

YIN Lu' ,ZHANG Wan-fu', TIAN H:;w—yalnlt:,'f2 ,LI Chun'

(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China,
Post Code: 200093 ; 2. Electric Power Research Institute of State Grid,Shanghai Municipal Electric Power
Company , Shanghai, China, Post Code: 200437)

Abstract; A three-dimensional numerical analysis model of paralleling scallop damper seal was estab-
lished , and the effects of inlet pressure , preswirl ratio and rotational speed on the dynamic and static char-
acteristics of paralleling scallop damper seal were studied by using the computational fluid dynamics
(CFD) method and based on dynamic grid and multiple frequencies elliptic whirling trajectory. Results
show that the direct stiffness of the paralleling scallop damper seal increases with decreasing inlet pressure
and increasing rotational speed. Under different preswirl ratios , the direct stiffness is negative ,which is not
conducive to the static stability of the seal system. The effective damping of the paralleling scallop damper
seal increases with the increase of the inlet pressure ,the decrease of the preswirl ratio and the rotational
speed ,and the seal system is more stable. Among them, the effective damping is significantly affected by
the inlet pressure,and the effective damping under the inlet pressure p. =0.505 MPa is about 83% high-
er than that under the condition of p, =0.303 MPa. The leakage of the paralleling scallop damper seal is
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significantly reduced with decreasing of the inlet pressure. The preswirl will reduce the leakage of the

seal ,and the rotational speed has a low effect on the leakage of the seal.

Key words: paralleling scallop damper seal , effective damping, stability, leakage characteristics
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Tab. 3 Calculation condition parameters
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p,, =0.354 MPa 0.0154 73 (5 Fami ) -31.47
p;, =0.404 MPa 0.017 848 -20.95
A=0(ZH) 0.022 578 -
A=0.3 0.022 548 -0.13
A=0.5 0.022 556 -0.1
A=0.7 0.022 478 ~0.44
=5 000 r/min( Z7) 0.022 578 =
w =6 000 t/min 0.022 573 -0.02
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