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Abstract :

To investigate lean-blow-out (LBO) performance of trapped vortex combustor

(TVCO) in high inlet flow/ experiments were employed by changing Ma and temperature of

main air and height to”length ( H/L) of the cavity. The results of experiments show that:

(1) Mach number of main air has great effect on LBO.

becomes bigger, LBO decreases.
LLBO is great.

effect is less.

When Mach number of inlet main air

As Mach number of inlet conditions varies, the change of
(2) Temperature rise of main air is conducive to LBO, but after 600K, the

(3) LBO decreases when after body of cavity gas amount becomes bigger. (4)

When the H/L is 0. 88, the best LBO is achieved.
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Fig. 1 Cold flow field of double trapped

vortex combustor
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IR

VIAERD s 2 AL s 3FLMITHE T 4 IIRAREERS ; S IRLETE I s 610t : TIN Ui s 8 BThbiThEIT
O RiSE s 10FF NG . 11 EICHR R A R i

K3 BEm AR I R A
Fig.3 System of TVC test device

HEK, DN £ A [] 3 3 4 e A s 1 LR O i
BRI R Y TVC W EE 3 W82 3] kK
K # Testo 43 Hr AU A A b %= IR EEALE 55
W 20 K, RIGA 248 k. iR h R 5
BTG A 0. 20~0. 55, EW IR ELE K 523~
723 K. 28 S0 ik i AL AR O A SR 0 L AR Y
Wi R ) 2% AR 8 R 7 B RAS BB E R R T 1Y
TG AT AR A7 . BRI I = B4 R R
.

2 HBERSH
FME KRR an = M'mf‘ém{; L
A g 3 ) AR 23 R I e MR ik Jo e 0
2.1 ERSHBTHIRHENFERN I
K4 AR BRI EET STs 150 4R 20 MR &
AR KRORE 0 SR AL A IR R DUE
Wt U A KA 1 STs 1 58 1 B 2T AR K

E=

M



5 6 0]

g BEAE U/ FIME 5 R b Y A SR R PR I 1331

RAFRBON. B R R BRI TE 55~20
ZTE] AT DL L A B0k AR K AR R B
WA AR S FE W S AR T 0. 40 B M BT AR
KRR EZ FW MR R E S, ST 0. 40
B TU0 1 R R K A 2R B R T

100
90t
80F
70t
60t

& 50b
40F
30f
20+
10}

o
[ ST S]]
Tl
R

% bt

0 . - - . . ;
025 030 035 040 045 050 055

Mach number of main air

B4 ARREERBET Sls ZTME KRR
EX A G
Fig. 4 oy, of Sls varies as Magin
of different T

5 R ST RIRL 2 350 1 22 9 48 A AR B
B = 38 R A5 A8 fk. ML AT LLE HEBE A T T
LR 8 A0, ST R 2 3R B0 1Y T MR K AR
ZE /N, W 2 I Ss W AE AL B L 5
Ui S s 5O AR, AR AR B S e K. AL
LA T 0. 40 B 1M SRR K R AR EZ
AR AL S, 2 FE R SR AR A 0. 400, [T
FE BHELIIRE AR R FR BRI T A R B R 25 i
5 0 A5 H K R A T T R B N B T
DA A Ry i S BT A R R B 2 i
AR AR B 55 Y U S AR AR R B, M
i PR N A R R M 2 32 B 3 R Y R ) B O R
St (ARG, B IR KPR R AR 25

100
90 —=— s
80F —— 2
TOF
60
& sof
40F
ok M\
20F
10F

0 . ) . ) . . )
020 025 030 035 040 045 050 055

Mach number of main air

B 5 S1 A S2 ZrlE KA R BN 32 7 Bk B Ak
Fig. 5 awo of S1 and S2 varies as Mdmain

2.2 EREBEETUNEHBAEFEN I

6 AR U S BECR STs FHHE AR
AR ER IR A, AT LU L B 3 ik A
B0, Ss L5814 A 20N HR R R B0 BT g .
X T ORI R N PR A R R N A O
JEE -t [ R 49 . 7 TR A B 2 SO BE TR 3l B B T g
AT 2 5 A R 2 AL 1 UL IS TN G 3 28 9L
3G L 28 KA I 78 e R W R E M B R B T
R 1 52

100 03
—— Ma_=0.
e main
80 " ,Mﬂmm."=0.4
! 'Iw{',n\'\ill:(}'s
T0F -
60F
g S0 1
40f
30F i
20¢
101
0

450300 550 600 L 650~ 700 750

Temperature of main air/K

B 6 AIFETRDHECT \SLs 2B AR
il == 0 8 AR Ak
Fig:®  ay of Sls varies as Ty

of different Mayain

MIEL 6 Hik i) DLE B [A] 32 00 S s AT 20
MR KRR R B IR AR AR Ry 5~ 10, AT L
2 I T B T AR K A R R B 5 T AN
R B 0 AR AR AS G0 D BRI b H AT
THUAE KRS e K. A R R K T 600K J L i B
Xof GBI HE Y B e Al TP 92 U WD 3 O R B
FEIB B FEAE ST 6 BRI R B 14 75 & VE R R ok
AT B T AR BT B, B e IR /N T 600
KB, 32 0 U B2 1 i 5 D T B T 3 6 48 1 22 ik e
ORI A AR R B 5 1)
2.3 MEEEHSEXAMBEAEENZIE

7% Sls 5 S1 7E F Wik N 573~623K
B I P P 2O AR K R RS F S bR AR
KR AT GBHENT 0.4 B, B A TS
1 2R 0 R B R A B, 2 8 AR R BN
T T 5 A 4 AT e /N L STs B9 AT R K AR R
BB ST MR FRECR 20~25.

Kl 8 & F W DA EN 0. 28~0. 32 I, i e 4
MEAME KRR FREE EREZER R NE
HR] DU A IR0 R 32 B ok 1 R AR A AL, 2R



1332 Mo B H % R 5% 26 %
100p
90f —=— S| 100
sop —— Sls 90} —=—Sl
70r sof 4
_ oor 70}
& 5o 60f
40F - ;-=; S0k
30F L\\ - 40k
20} 3ol k‘z‘:‘—“——————.\'
10k 20l
030 055 030 035 040 045 050 055 10p
Mach number of main air

7SI S1s 33 iiAE K Ay 7R B0 32 0 S bk 228 1k

Fig. 7 ay, of S1 and Sls varies as Mapan

100
90
80F
701
60F

53 50+ /—o
40f /
30F

201
10F

—a— 5]
—e— Sls

0 . . , . . )
450 500 550 600 650 700 750
Temperature of main air/K

1] L L s s L L s ),
0.15 0.20 0.25 030 0.35 040 045 0.50 0.55
Mach number of main air

8  S1 1 Sls 72 AR KA R BbE 32 i iR AR b
Fig. 8 an, of S1 and Sls\varies as T

THUREL KA SR B D T T G R TS KL Sts Y
TR K AR RBE R S1 MR REUK10~20,

Zi4y S1 A1 S1s AR f LA AT LA Y L MHES J5
A A 1 185 I 5 A 2 S0 a3 17 2 T AR K
R A R A R (08 52 IS T 5B R 1 3 A7F 1) 2 3
JOCHERE AR 22 J5 VR R A5 1 S0 X 20Tl AR K
PEREAS B T H B AR L S R R AR R s R
T 1T P 18 R X K B R P 7 AR S A Y
.
2.4 MRS mE R EN RN

K9 J&FEHIRE N 573~623K A}, S1,S2 Al
S3 IR I FUMAR KR R R A F 0D bR R
bR NEIHRATLIES],S2 5 S3 I ARIRE
PZEAKRTEEWRSBHE/NT 0.4 B9 TAH T,
S3RE A TR K R R R EW B AL T S1 R
S2 g E DMK T 0.4 )5, S3 il
)BTRS R BUR BT B 5 R L 14 2l 2 X
U1 R A 7 AR T AR A 6T M P TR BT T8
T T R [ A3 10 A8 Ak | T R P SR
A A EL = A T — 58 1928 4k DT 52 i 21 2% 3 48
KRR

B9 S1.S2,S3 5 KA AR B 32 0% S bk B 4k
Fig. 9 an, of S1,S2 and S3 varies as Magin

3 & g

AR S I R 56 B HEAT W ST A T
A ORI B I SR e AT AR 1 A R R

D) Bl 300 SRR s, ZUE kR R R
O/, 32 B I 5 e 2 I K KT fE Y 2 2
FSE

2) T I T BE 0 TR X SRk be i B A AL R
JETEIAE600 K , X3 IR A SR B 3
25 5

3) WU T 5 A HE A 09 1 A 2%l 8
KA FREIE ] 5

4) N [) A T L AT 5 4 6 B AR KRR
A K NI S N P W SR S SIS e )
0. 88 Y S3 1 56 14 Y 72 ¥ 42 1 T SR

N — 2 TAR R OU B 3 A b = R b vk
AE M BB BT 52, 1 — 25 8 7 3 W R b = 45 4
Xof JR 5% 1 R 5 i ) I

CESd S

(1] M, g, 0 K E, %, @ e A Lk be 4
ARIMI. Ab5T: [ B Tolk il hiat L 2002.

[ 2] Bahr D W. Technology for the design of high temperature
rise combustors[ R]. AIAA-85-1292,1985.

[ 3] Roquemore W M, Shouse D,Burrus D,et al. Trapped vor-
tex combustor concept for gas turbine engines[ R]. AIAA
2001-0483,2001

[47] HsuK Y,Goss L P, Trump D D. Performance of a trapped
vortex combustor[ R]. ATAA 95-0810,1995.

[57] Hsu K Y,Goss L. P. Characteristics of a trapped vortex-
combustor[ ] ]. Journal of Propulsion and Power, 1998, 14
(1):57-65.

[ 6] Burrus D L,Johnson A W, Roquemore W M, et al. Per-
formance assessment of prototype trapped vortex combus-

tor concept for gas turbine application[ R]. ASME 2001-



5 6 0]

g BEAE U/ FIME 5 R b Y A SR R PR I

1333

[10]

GT-0087,2001.
Hsu K Y, Carter C D,Katta V R, et al. Characteristics of

combustion instability associated with

burner[ R7]. ATAA 99-0488,1999.

trapped vortex

Stone C, Menon S. Simulation of fuel-air mixing and com-
bustion in a trapped vortex combustor[ R]. AIAA 2000-
0478,2000.

Meyer T R,Brown M S,Fonov S,et al. Optical diagnostics
and numerical characterization of a trapped vortex combus-
tor[ R]. ATAA 2002-3863,2002.

BEORZE, Gy B, WY, 5L BRI K be = M1 XL 45 1 BT 5T
()] R E B HLT R 241 . 2006, 26 (9) £ 66-70.

FAN Weijun, YI Qi» YAN Ming, et al. A study of double

vortex structure in the trapped vortex combustor[ ] ]. Pro-

[11]

[12]

ceedings of the Chinese Society for Electrical Engineering,
2006,26(9) :66-70. (in Chinese)

JRHE A28, 2 Ak AR, 45 W XUBE iR AR 1A I A 0 &
g [1]. HESEH AR . 2008,29(2) : 135-138.

XING Fei, MENG Xiangtai, LI Jibao, et al. Elementary
study on cool flow field of double vortex in cavity for flame
stabilization[ J ]. Journal of Propulsion Technology, 2008,
29(2):135-138. (in Chinese)

BEORZE LR A T L A T9T s 3 30 A8 TR 49K b 2 D 98 119 T
ek L] fitas 3 112441, 2007.22(6) - 888-892.

FAN Weijun, KONG Zhaojian, XING Fei, et al. Vortexes
evolvement and development in the model of trapped vor-
tex combustor[ ] ]. Journal of Aerospace Power, 2007, 22

(6):888-892. (in Chinese)



