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Dynamic response characteristic of concentric stage

swirling structure
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Abstract: The natural flow characteristics and their response to outer excitations of a
LESS (low emissions with stirred swirls) combustor head exit was studied by experiment.
Experimental results shows that periodical flow structures are in the pilot swirling flow
zone, while absent in the main outlet zone; the flow distortion in the pilot flow zone will

happen when outer excitation frequency coupled with natural flow frequency, and the veloci-

ty oscillation amplitude of periodical flow will increase dramatically.
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Fig. 1 Swirling flow structure in typical combustor

WY

[1]

MNERGE b U5 @ U 6 I v i B o A A
Wk A 78 IR AE T Wk CRAT 1R 3 3h O 3X
G EOR N R 2 3 ) D W VSR NS E RN
Bk 22 Ok A A e T I R T R e R B O =R 4
g 22 B0 Ok A A A e it K. o A 10 DX I HL AT
it SN I A5 RN A )RR T D O = DU e i R
R ] RS ).

HE By s A% —Fh = 4E R H R XS R B 4
P25 1 A% T IR 28 36 X AR b DL — A4~ T Ui Y iz
BRI R Sl I T B0 A O A R 3 3 i
P — M 5 10 BB A R v e A RO B LI DX DG
By i A% — ML T 5 i 1) R £ . E Bl as g 0
SR T i T KRR e = 45 4 L O FL B 25 I 141
B Bg . 3 Bl is B n] e 2 5 AR & N Y AR
JE 348 55 Az 4R 3 T RE 25 R JHE B B I 3 2R
{18 A RRUEZ M IR J58 7 0 b 1 1A v i 2

SRR D NS (/) O S E N N |
TR 5 A PR B 2 (B A7 AR B R Y o 22 L A
peEE B ) 2 & Bk Sk, T Kelvin-Helmoholtz
A AR E 1 » R RUBE A T+ &5 4 7 5 35 U )2 X B0E
TG o T 7] T 90 4 2 5t V. B 1) J22 Ak 1 s O v 2 L
A I 8 7 AR [ A 5 I sl R AE L.

25 R BE R B W A% DL KR B T 3 R IR 4
F AT e 00 Jl S P 25 4y L 5 T I 1) BE HIL A i U 45
FAR EE . AT 5 19 f BE D B 7 A B LA
A b BT I R W R T S R — i M
BA W B AL 3X 0 AR SCAE 73 BT U sh 45 4 18



5 43 Z IR ()0 3 S UL 2 A B4 2l 2 e 1o R 795

>R P A4 T 2 JEUBE BIE JC A SRS B 16 BT o o
0 ) G A 3 b BT ) e (L IR A % I
P ARAR AT RE X L T 5 — b SR R 45 4 A i 0
R AR S ) b A — 52 19 704 I8 4 3% Ja 5 1
S5 K A X LR AE.

2 LWES

T KM B AR 8 B B A 1 R R =
PR be 5 S AR, £ g | AP = Sk T R R AR AR Ak
T B A B 2 3k 3 1 2 S0 i & A s L R,
o A ST A AU A Uk BN R SRR X R e = Sk
WA VE FHAF & 9 B R R T 3 20 OF 24 Xt
it T L 2 45 A8 110 52 ) AR K T I 20 SF 24 B R
P8 2 Sk T 22 RN A B BE R G, O A L REA SE IR AE
WO E RSN AT WA TR AR S R e
BN TR AL, 7 S5 36 22 i, 6 B IR R A
ZAF T B He 25 RN R 2 )0 OC R FEAT T G AR
FE. LI AT I RGN 2 FToR. LR A Si-
ren RN A 7 95 O AR U Bk BN s RO
() ik g5 B P, 3l I8 43 VLR V2 i I EE AR
A5 WK S5 %50 3 JH 45 Siren B 2% 0085 R KA
WA Bl 100~ 450 Hz, P, B KR/N 5 M| Vo,
Sy VI RS V2 Z I 6 R B AR . LESS #4&
P58 2 ST A G 1Ak 1 A S e — A VR R
Sk AT B0 o, 25 )43 BER R 2 mm, BB AR
K BN 290, SRAESR N 20 kHz. I 5 8] () 4% e 38
SRR PR B 2. 5 pm. 53 Ah, S
WK T S E J1 LR PCB M111A24 [a] 45
i LESS #8582 3k 38 1 it it i v i & Bk 3.

Ay gV
AV >
A Siren
BEE egoty
HiEvo [ Friv2
AV AV
AN A -
IR A X
S PFHLI bt Vzswssh

OFEH BEH
E 2 SLENEERS

Fig. 2 Experimental pipe system
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Fig. 6 Influence of outer excitation on mean flow velocity
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