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Analysis on swirl cup combustor near lean blow out point
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Abstract: The experimental data-on lean blow out fuel/air ratio of a single-dome swirl
cup combustor was obtained at 388 K inlet temperatures and atmospheric pressure with dif-
ferent inlet air_velocities. Using {lamelet combustion model with detailed chemical mecha-
nism, numerical-simulations were performed to get the details of local hot flow field. Re-
sults show that, near the lean blow out point, with the decline of fuel/air ratio, the vortex
core is separated from high temperature zone, and the temperature in recirculation zone
drops, and the ignition point moves backward, so the ignition distance increases. With the
increase of inlet air velocity and decrease of the fuel mass flow rate, the mass flow rate of
the recirculation and the temperature difference between two sides of the vortex core become

greater, but the ignition point stays further back, showing that the flame has greater toler-

ance with their difference.

Key words: near lean blow out; primary zone; vortex; flamelet model; combustor

TR AL b S o — TN B 2GR R DR S S T AR R R
PR BRI ) AR E TAR . e s AR R MR E R P R N A

P TAER I R AT 20 Ve AR KGR B AR = SR RSV R 8 & 20 I AR O fE. X T 44

W #s HEA:2012-12-17
EEWMB :FXARPFEE (50876104) 5 [F 5 5 R 5E & 23141 (2012CB720406)
TEF AN W T 1984 —), B, INPU KA A, WF58 52 > 5, B 1 2580 A SERRE FO AR BetiF 5.

Rlpsst



490 T

1o AR

%29 %

DAEE NNV PINAR W EX R
SO 7 S 0 R B 98 43 A7 B R Al L L Ballal 5000
133 T 24 T S HUR A 78 A TG 22 AR K P e
2200 1 0 2R 2 X T 0F ST A b = s MR RE A AR R
B AHRBA W LMPTM R K PERE A LR
()RR b8 = Jmy B I 3 53 AT

Sk Y R T SR 5 R ORG A 45 L R R e
HBE AU SR FH T A0 Ak 27 S AL FE e 8 A 400 B S8 i 4k
2OV S R AH R B A SN Y 5 A R R Y 1
s A0 SRR LRI A 0 A% B L L TR AR 2
JE¥E i BOR ARz R, TR B AP RIECR A T
20 9 355 T s R A2 2 1) Ak 2 sy BIL B FE 2t
B IR A B B BRI BT AY L 2 /N KON SR ST
G E K.

JZ 0/ Kt (laminar flamelet) ) #E /& 78
1975 4E G 1, Peters™ " 7 Jii i B8 48 400 38 27 WK #
I J )R JZE U /IS IR AR Y L 2R B A Ay i 4
BOR BT LU B ek B AL 53 A1 () — 2 R AR W/ K
YRGB B AL 51 TR A S0 B Z M ok R 45 41
INKABZAEZS B A &, Z A bR BT KA T
Tl ) FH 2 308 /I K 5 R R R A R i T O
WRBEEF P, A5 — 4E 2 i/ A 1R O AR R A
Jir ok FH ke i iR 28 A Rl fig i i 4 4 ) 7 R A R AT
fig s T3/ TR o, AR 1 41 1b 27 s AL B AT
LA TR B3

AR S LA TR B4 THE Ui A 51 Sk B RAYGE % o AR 9T %k
G, RSB X L o SR A A AT AR 27 FOn Bl
P A TR S AU ASE DL 2 TR R R = IR R
G R o3 M S0 AR 0 20 R B2 3 i SO AR Ak
DU XA S FE MU b 3 22 T A o) £ ik 2 7%

1 SRIGHER

It P S5 38 A28 Ay T 3 A R 0 2, G it A Sk
FIE R KRR Ui A AR T AR K IE a8 1 B,

F1 AR Sk AR T OUIRZS KA

Fig. 1 Swirl cup dome and flame at low

operating condition
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Fig. 2 Lean blow out fuel/air ratio at

different inlet air velocities
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Table 1 Result of lean blow out experiment

SEI T U, /(m/s) f/a
S1 60. 5 0.00550
S2 66. 8 0.00472
S3 72.1 0.00465
S4 77.5 0.004 60
S5 80. 2 0.00457
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Fig. 3 Schematics of combustor structure

and mesh
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Fig. 4 Contour of temperature and the experiment

photo on the centrosymmetry plane (S1)
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Fig. 5 Contour of temperature and the experiment

photo on the centrosymmetry-plane (S5)
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and the vortex core distribution in_the

primary combustion zone (S1, S5)
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