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Aerodynamic characteristics analysis of eccentric drum-based

on three-dimensional model
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(Department of Mechanical Engineering, Tsinghtia University, Beijing 100084, China)

Abstract: In order to obtain the pressure distribution inside the cavity of drum with lab-
yrinth seal, and understand its aérodynamic-characteristies; a three-dimensional model of the
flow field channel of drum with lTabyrinth seal was developed+ and the static pressure on the
surface of drum-with and\withgut.eccentricity _between the drum and the stator was calculat-
ed. Theny the mechanics characteristics of-drum under aerodynamic loads was analyzed. The
simulation results, show\ that, different eccentricities complicate the surface static pressure,
and change the circumferential static pfessure amplitudes obviously. The amplitude of static
pressure with the largest eccentricity increases 3 times compared with that without eccentric-
ity., The maximum fluctuation of drum stress amplitude caused by circumferential static

pressure considering eccentricity is about 3%.
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S TR SR A s K S BIL rp G o A A AR

Feb. 2015

BT R R T R G R A R A
E NS R U I o (I (] RN
23 e sl LT AR I A0l o 38 1 e R L 2 T
SRR R M A2 B 7 SRS 1 T A e
SEERZ N EEAE R, BT X HE
B A7 1 SCHK 32 22 ) 58 B 1A B 7 AL B DAY T
O RO ST A5 Ty T 1A
PEBEATORIE. bR BT 5 X R 4 O 12U 14 ™ 4

%5 B #3:2013-10-09
EE£WB :HEARP¥EE01272170)

g e e fR AU B G B BIE S A, SCHRC 18 IR JH —
i L 7 15 YRS AU e i 1 ) BRARL R T SR A
JE IR o JE T BRI E T e e o R B O
AR RO R G BT DR A IR VAT e )
B T T S B SRR SR A R A A T
VRSB W i 0o 19 D0 S AR sl A . T A 52
PR A, ol TR R A RN B T )R AT
FEAi > PRI S TR 1 i L 55 B0 T S0 B
P B HAT SE B S AR SO SR T 1A A O o

BB T A« WK A5 (1988 —) % WRVLZR 26 A T 1 AE , E ML) J1 2 5% . E-mail: clmdaisy@163. com



5% 2 I i 4 S5 < R = A B Y O B 0 AR Bh AR P A T 363
LI )L £ L - 112 gt st
|f//>i|"/////f/// PN
NN
—> = T
O 1 k

1

Schematic of fan rotor structure of an aero-engine

Fig. 1
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Fig. 2 Flowchart of basic methods

551 4. M NUMECA #0441 it 47 < 8h it
BB R BN ES R AR AR 7R IGG R H v ST
=Y G AR I HEAT A% R 4. O T sl
SR 2 8 A AR, Lk R FINE Bk & A0

A T e

B Ry 25 % S LRV e 7 45 4 7R 2 R

SR T AR S £ s A B B
J& o€ CEVIEW #5817 J5ARFH, BRUL 22 3 47
KSR oy A 5 0 X THT i R AR A T BT

552 5 AE-ANSYS A B JC 5K 7 # S gk
SER BT, XE NUMECA 2 BUAG 8 08 28 17 &b
B, 3 5 e 0 2R 1Y T K A8l T A 4R 8
T 2 1T

55 3 A TR BT AT i R AT 4T 1E
FENTE) g o i S5 R4 A8 B RN, g 43 A 6 FLATFSE.
1.2~ Sz HEE

e S Yl | N & O
¥ R NUMECA $RF # 37 9 38 -5 4 1 1 53
R, U fap Ak AR AL A 1] 3 T » B A LA RS 2
T:H=55mm,C=2mm, T=0.3mm, B =2.7
mm, B, =59. 7mm, a=5°. B & NS5 sh &5
HE K W T — e S e B
I 43 T EE U I 9 S Bh ) X S 1 R e L R
i T N A0 RO, 2 PR g £ R H
IO 14— Xof 2 I R A SR T AR AR G A A S
M 38 2o 2 1 i B B e, LR, FE R St AR, )
Sy T BRI R X R AR Rl E i S
%5 XA [

_T B, | A |
o M —
H“.l 1 | l V'\
i | |
I ]
1 ]
o | Ve | o 11
B 3 =RE R BB s LA A AR Y

Fig. 3 Simplified geometric model of channel-labyrinth

cavity for third drum
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Fig. 4 Three-dimensional model of flow cavity
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Fig.5 Finite element model for drum
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Fig. 6 Scattergram of surface static pressure of

drum with no eccentric
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Fig. 7 Schematic of\ the drum of ‘rotor and stator

with eccentricity
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Fig. 9 Comparison diagram of circumferential static

pressure between position | and position [l
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