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Experimental investigation on cold flow field characteristics

of low emission trapped-vortex combustor

JIANG Bo, HE Xiae=min, JIN Yi,~WU Zesjuny DING Guo-yu
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Nanjing University, of Aerenautics and. Astronautics,-Nanjing 210016, China)

Abstract.~Particle\image velocimetry (PIV) was used to perform experimental investiga-
tion on cold flow\ field ‘characteristics of-tow emission trapped-vortex combustor (TVC)
model. The varieties of the cold flow field characteristics and the total pressure loss coeffi-
cient were obtained,/ The results show that vortex structures are stable in the model of low
emission TVCE, and the double vortex structure exists in the trapped vortex area located in
the rear of the mainstream, as well as the single vortex structure exists in the trapped vortex
area located in the rear of flame transport board. The double vortex system transforms into
the single vortex system and the vortex center positions show a little change in these differ-
ent sections. The center positions of double vortex and single vortex in each section do not
change with the inlet Mach number (0. 15~0. 30) increasing, but the primary vortex area in
double vortex system increases, and the secondary vortex area also changes, which is the
largest at Mach number of 0. 2. The velocities of airflow in the primary combustion zone and
the edge of the vortex, the vortexes strength, and the total pressure loss coefficient increase

with the inlet Mach number changing from 0. 15 to 0. 3.
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Fig. 1 Schematics of low emission TVC
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Fig. 2 Schematics of cavity and holder

4] s 3 i S PR A 3 0 A3 ] IR S
F AT AH BAE A ZE PR 0 2931 N IR IR
2 S ARHE TS TR s 2 A5 00 r [ s R il A 45 o
L T B 45+ g DA UR 2 A I A SR
RO ARE . B R AR S IR - Lok RS b
REREE s Hy o Hy 43 50 MRS i BE 187 )5 RE 180 /= 32
i s by 43500 A M B e #E R B B 5 ey s Ry
A3 50 R T A e R T B Y SE B 45 RST R AR
Y& :H/L=0.71,H,/L=0.86, H,/L=0.71.

Bl 3 hEmMBIREE WM RER. A
Bt E B R R S A A SBIR M IRE,
AT LA f A HE B i R 5 R B TR R Y B
Kl F MBS E RS, 5 E R RN E
BRI, SR BIR, 2% & E RQL-TVC <
Wi o A A i T AR R 2 Lo IR E R A
A SR FH = A1 L 25 48, 185 7 A0 52 T I 1 4
fi T AR, s 4B R AL AR 7 3 R T AR
38. 6%, 7E M HE Al b HGE 8 R 58 5 00 B 07 Al 45 1
BATENBIRRE L, R A7 B9 B 58 R 315
HYIEFE L 1/3 AAE. gt Rl 2 frw , B v 4%
F55 & LT 0 R BRI B, by R B A Y
JE + 0 S SRy A B4 T T DAY e AR A RUST R AR R o
Hihy/1L=0.26,1/L=0.63,0=60".

Bty Rids

K3 EiRBREESHRER

Fig. 3 Schematics of mainstream mixing structure
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Fig.4 Experimental system of low emission TVC
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Fig. 5 Schematics of positions of measurement sections
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Fig. 6 Velocity vector distributions of sections A~E
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