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Effect of swirl number of pilot stage on ignition performance of
centrally-staged combustor
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Abstract: In order to investigate the influence of pilot stage swirl intensity on ignition performance,
ignition tests using a centrally-staged combustor equipped with three different pilot stages with different
inner/outer swirl numbers were carried out at atmospheric temperature and sub-and atmospheric pressures,
and the ignition boundaries were obtained. The ignition test results showed that the ignition performance of
inner weak swirl and outer strong swirl pilot stage had the best ignition performance, and increasing the
inner swirl intensity was not conducive to ignition. The spatial distributions of the fuel spray at the outlet
of the three configurations of pilot stage were measured by using the Mie scattering technology. The
measurement results showed that increasing the inner swirl intensity can increase the spray angle, and
reducing the outer swirl intensity can reduce the spray angle. The pilot stage with inner weak swirl and
outer strong swirl led to proper fuel distribution near the central axis of the combustor and near the ignitor,
thereby improving the ignition performance. The results are useful for improving ignition performance of
centrally-staged combustors.
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Fig. 1 Single annular combustor

TP R

ARSI R A A b 2 Sk 07 SR A5 R AN ] 2
Frrs, EB i BRI AS . ORGSR AR (73
SMIER PG ) | SCERAE | TR W 4 58 70 2H Al
H T WFFEAN TR TR A SN i J3E 20 5 % ey
PAbE S5 KAERERY R R, A SCRE BRI S
TSR BEAE A A e AT IR ST, [R] I PR IR
o AT B R 1) A5 A DR RO, R TR
X LT AR B A i R RE R S IR AL .

T RO AL S A S LA b 3 Sk TR B 224
ERAE TR 2SI e Bl A s L
JH SR A R AL Y 5 5383, 2 A 8 O A A R Y
TN o O6F Tl e B A, B O IE A

3

Gy = jRowrpu 2nrdr = 2npu2tana& (1
2 R R

1

R,
zefR w’p-2nrdr = mou® (R —R}) (2)

Si/o = tana (3)

G.R, 3

G, 2 [1—(Ri/Ro)3
1-(R/R,)

BRI
TiEiids

BUAGE A%
SN
TR ot

NTEE

TR

K2 Skt Rai

Fig.2 Dome configuration
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Table 1 Design parameters of pilot stage scheme
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Fig. 3 Schematic of atmospheric ignition system

2.2 EIEHER PMie ik

RN 53 BT SRR G PN S E T 58 B %o o 43 2%
PRBE 3 A K B SE MR KL, AR SO 7E 3 T 00 T
1577 3 B0 5 22 10 oK IR EUS (PMie) il 55 43 A 4 1
RS . PMie W 25 2 K& TV X' A HICH I 3L, %
SR R B R 2 T ARG BB, AT A g R
G 5 B BTN 55 (1 23 [B] 3 A o AR SO b3

GHRBE 2 BRI 551k PMie T i X 00 R 48 2 2 AL HE
FUGRAE RS oL Pk pe 2 e 4 B | o
EPAE T B ARG, e RS L LA HE B
FRIFLELAL, 18] 4 S IR Z5 5 PMie I EE R GE ]
AU NP R LAY AR T R R A 25 U B,
H A o FL AR I I (0 5% 22 S 1% ) L A T3
B, Ap kb gt O s 2. Bl R4

—
L)
fLbi P
o ®
. T T .
o S Wk
i ﬁ bAp
ool worknE | o

AL CCDHEAHHL

Kl 4 PMie Wi R G5 fA &

Fig. 4 Schematic of PMie measurement system
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Fig. 8 Fuel distributions of three configurations at fuel/air-ratio of 0.018 and 3% pressure drop
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