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Fig.1 Schematic diagram and component of the experi-

ment system

(a) S
(a) Suction gap

(b) M )i e g o
(b) Honeycomb seal at blade side
20 WS R ) 3 0 e

Fig. 2 Suction gap and honeycomb seal at blade side
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Tab. 1  The relationship between valve open degree and

amplitude section
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Fig. 4  Blade vibration by exciting condition 1 with

smooth seal
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Fig. 5  Blade vibration by exciting condition 2 with

smooth seal
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Blade vibration by exciting condition 3 with

Fig. 6

smooth seal
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Fig. 7 Blade vibration by exciting condition 1 with hon-

eycomb seal
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Fig. 8 Blade vibration by exciting condition 2 with hon-

eycomb seal
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Fig. 9 Blade vibration by exciting condition 3 with honeycomb seal
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Tab.2 Vibration suppressing effect at different conditions

ST G e+ E il e Y5+ B
PRI/ pm PRIE/pm WARIEE/ 20 PRIE/pm BUREEE/ 6 PRUE/pm BRARIEE /Y

TH1 72.4 46. 1 36.3 59.4 18.0 38.9 46. 2

TH 2 116.5 80. 8 30. 6 85.0 27.0 65.9 43.4

TH 3 178.1 127.2 28.6 135.3 24.0 104.5 41.3

2.3 XBWERDN

I Tk AL » 2 R T A R R R -
W 8 1o Y s A A D 5 I iR Bl A I T 2 Y
A7 TR R A A T ) L 3 A I T 9

TSl BE A g BE A I/ » RVl R i 20 1) AE S8 A D
ZIN o AT 5 250 R 0 W D) o 3 T I T S B
B o Xk TR SR 23 B ) o A1 36 A [R) 9 A iR
Sy i (Ll BDOE 5 19 0 28 2 7 R s A RCR .
S B 2 W] OB B B AR L i T T B



246 & oW K 5 2 W

%34 5

X ESEHOR IR T IR F] 30%0 e fr . W es o b
Bl s i AU IR RO AE 20 Y0 A2 AT W o gk B
il A0 3 2h 4 R g W) a AR R R e R Ak R AT R A
40% . BEILE 2,

3.8

D) ZEHTF R W R4 sh 32 8h 45 6 R 55 RE AR 3%
B AT 0 S I R AR R B 0 IR R
P 2y e (i 47 o 76 B 1 BB L PN R G aa 17 Pl 4
15 R

2) I 5 30 Sk e T % ke A A v R
Bl = 4R R G4 A W S U R R S D
1E 30 % e A5

3) 50U B B i a0 300 %% R 0 e 4
PRI I e B R e %8 b e sl A o ) B R AR
RAE 20% 64 .

4) We g B 5 E SR R G A B R E L g R
AR B AR ol AR M RT RE a 40 06, BBk sh gl S &
Bl 45 il 45 A I T B AR A D PR R .

Z £ X K

[1] Culley D E,Bright M M. Active flow separation con-
trol of a stator vane using embedded injection in a mul-
tistage compressor experiment[ ]J]. American Society
of Mechanical Engineers Journal of Turbomachinery,
2004, 126(1) . 24-34.

[2] Bons J P, Sondergaard R, Rivir R B. The fluid dy-
namics of LPT blade separation control using pulsed
Jets[J]. American Society of Mechanical Engineers
Journal of Turbomachinery, 2002, 124(1); 77-85.

[3] Freeman C, Wilson A G, Day I J,et al. Experiments
in active control of stall on an aeroengine gas turbine
[J]. American Society of Mechanical Engineers Jour-
nal of Turbomachinery, 1998, 120(4) . 637-647.

[4] Lee N K W, Greitzer E M. Effects of endwall suction
and blowing on compressor stability enhancement[ J].
American Society of Mechanical Engineers Journal of
Turbomachinery, 1990, 112(1): 133-144.

[5] Muszynska A, Bently D E. Anti-swirl arrangements
prevent rotor/seal instability[J]. Journal of Vibration,
Acoustics, Stress, and Reliability in Design, 1989,
111(2):156-162.

(6] TLPCHR, 42028, WKk 2. o5 % & iy < Bk K
HR e mAE LI, AR, 1994, 22(7) . 7-12.
Shen Qinggen, Li Lierong, Pan Yongmi. Flow in-
duced vibration and anti-swirl arrangetments in laby-
rinth seal[ J]. Fluid Machinery, 1994, 22(7);: 7-12.
(in Chinese)

(7] T, fISEAR, 24, o T W 8400 410 i nl B 3% 3

BImEE ()], fRsh 5 ek, 2010, 29¢6) . 121-124.

Ding Lei, He Lidong, Li Jinbo. Research of suction effect
on suppressing blade vibration [J]. Journal of Vibration
and Shock, 2010, 29(6): 121-124. (in Chinese)

(8] M, XHfk. T T, % WLV MAEL D)
J1% e 5 [M]. db . Bl 2 A, 2004
309-312.

IR\ & v Sy o i B2 TR 0 SR R 5 NS 2 )

F[J]. A st f TR % 24 B AR %M. 2009, 36
(6): 96-99.
Sun Yongqiang, He Lidong. Experimental study of vi-
bration reduction of a blade using closed-loop control
air-inhalation technology [J]. Journal of Beijing Uni-
versity of Chemical Technology: Natural Science,
2009,36(6):96-99. (in Chinese)

C10] 224l M S7 7R, M6 55 % F Uil 10 e 104 B o AR 10 S0
WrFE L] E B L LA YR, 2007,27(32) :67-71.

Li Jinbo, He Lidong. Energy dissipation of vortexs in ho-
neycomb seals using numerical simulation [ J]. Proceed-
ings of the CSEE, 2007,27(32):67-71. (in Chinese)

CUL Sz AR 00, T, o 8 9 yl 4R AL 34 A9 5 30 F o

(). P EAPLT R =R 2001, 21(10) . 24-27.
He Lidong, Yuan Xin. Yin Xin. Experimental investi-
gation on the suppression mechanism for honeycomb
seals[ J]. Proceedings of the CSEE, 2001, 21(10):
24-27. (in Chinese)

(120 faS7 45, skom, FEBK AR, Mg 25 B4 il nh 2 2% 3 i 4R

FIBFgE )] dbat b TR 240 B4R B4 ML, 2009,36
(3): 97-100.
He Lidong, Zhang Qiang, Huo Genglei . A study of
the suppression of blade tip gas excitation in a honey-
comb seal[J]. Journal of Beijing University of Chemi-
cal Technology: Natural Science, 2009,36(3): 97-100.
(in Chinese)

[13] = R E /M. JE 102000 1k 2 1 48 O iR R 468

HE L] PR3 W 512 W7 . 2009,29(4) - 410-413.
Ji Zhong., Chen Qing. Qin Shuren. Development of
virtual integrated measurement system for fluid pa-
rameter [ J]. Journal of Vibration, Measurement &
Diagnosis, 2009,29(4) :410-413. (in Chinese)

(147 5KA4E , kAR RN, S8 6T R LS 19 B 4
HLALLAR R v L) 1. 3R 3h K 5 12 W, 2012, 32
(2):218-222.

Zhang Jiaotao, Yao Zhiyuan, Song Xiaogang, et al.

Mechanical characteristics of linear ultrasonic motors

based on virtual instrument[J]. Journal of Vibration,
Measurement &. Diagnosis, 2012,32(2):218-222. (in
Chinese)

FE—IEBERM A AT VAR, H.1963 F 2 H
AL AR, RS I M
hy e MU DB IR H AR . W R 3 (O TR
SOV IR R B R BE D) (IR B
i 92010 AR50 29 5 6 WD &30,
E-mail: he63@263. net



AT SEAR o A o AT R S I o v 00 B SR IR 1 B 247




