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Experimental investigation of plasma ignition in an annular

reverse—flow combustor
ZHAN Xian, CHEN Jian, YUAN Ting, JIANG Rong-wei
(AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China)

Abstract: Taking an annular reverse—flow combustor as the target, the ground ignition test was conducted
by plasma igniter and the comparisons were made between the plasma ignition and the conventional electric
spark ignition. According to the results, it is suggested that the use of plasma igniter for combustor ignition
can broaden the lean ignition limits of combustor, and be able to effectively reduce the period of ignition de-
lay. The results also indicate that crossfire generated from ignition of combustor has nothing to do with char-
acteristics of igniter and with the adoption of the combustor with pure pneumatic atomizing nozzle, as the in-
let Mach number goes up within the range from 0.09 to 0.13, increasing airflow velocity facilitates combus-
tor ignition.

Key words: aero—engine; combustor;plasma torch;electric spark torch; crossfire; ignition boundary ;

ignition delay time

1 5|8

Wb 2 kK BE A ZS K s Pl n] S TAR Y2 —
ANE IR R I E B RGP RE LA Y
KHESBOE TN RN T ABE 2 T a5 I
P ok 28 B K Sh AL 17 e KGR B AN 2 R B B RE AR
IR E N B RBE 0 G R A e B
A R E BT IS AR5, LA AR A | ST
K YRR 2 LT T ik i A i LUA 1R R B3t i
SKAERE— IR PRI AR MR 2 o I, FE R b =5 1
il R S AT R B R A B A R

i BHEE: 2017-03-06; fEEIHHA: 2017-06-23

IR, BAJE 2 H LY i T X 32 AT g KA A
JOMEE B TR GO PP H KA 5K R AR
JIN R TR B A O A S B R R Y UK
A 5B TR UK e — Rl B SE it kT A
FEAR 25 AT R T LA B it KRB 0 45 1 558 1 A L v
FHHT 5 5 HL KB SR R AR HE 258 7K i A
BT R R TR TS 3 S50 R ) KR )
XA AT SR AL T o AR OR , BB X R BE B F
G TR A IR G o 8 B AR 1 & 8, 55 8 1 1A i K L
AR MRz 2 EA, EAM, Gallimore " HET T

TEERA: ok K0 (1987-), 55 WIHLIRIT TN, R0, A, W5 5 1] e 2s & s LR pE 3 R PE B I 6



38 R e I 5 F 5

$314%:

TR R T IRIR A ST S SR R I
TR A B R B SR AR L )
A5 B ARG R B T R AR B A B T2
Tl Ak fig 7. Jacobsen ZEMHEAT T M B &1 F 1Y
S B TR I A R R AR B R
92 kW B AT LA AR Ak 5 000 KA R T R
T IEAE R & bl B HEA TIN5 . Matveev 45
WG 8 FIR AN BT CHLE ZIHL L 7 12 km
Ph b as R TR S ERE . BN R SCHE
SEIHEAT TR P R e A B TR S K LB T
SEHLT I AT SRR B e . A R A E
BRI & LT T 7 o A0 S S R
BHEE B TR A SIS BFSE T RE AR AS R W A
FUAS RIS 55 1T B s PR RE o X SR IR SE IR AR
Berp kAT 1 R AR B R SR I AT K A AR
TR, 22 W] A5 B AR S It s R T R TR 0 TR T R
B, KIER B ), HE TN A B R K
WF5E K Z 18 1 5 B e s Th kAT, e S & s pLBk e
= TR B ARSI AR 2

AR SCLAKE AL 4 30 [l i R e & M F R e &2, T R
T Bhbe s 5 B TR S ORI IS, I 5 5 B KA
SR IR 28 AT T X He A BT, LA 4 B T A
KERFENLZS K sh AL L B AR A 235 5%

2 R ARFERIXEH

21 AWHESK

T TE FE R = A v g g (B 1) |
AT, WA FE AR SE ARG SRR
G ARG ARG BERGE MR RS HAH
Ao 3k SR Y A R AL A AR B RS Y A TR s
oo BRI R G0 R FH A6 1 A8 5 itk 7 =, o
o FRE R E, B B shaE R 2 S T
it MRS FERITENL VXIS RE RS =
AU T BRI T T R A E L PST19016

)|

=T

=3 SRR 5 2 SR 1 5 3L e W 5 4 1 5 S—HE SR 5
6—1& EN S SIRITT IR 5 70T ) 5 81K B

1 ke 2 i 2 1A

Fig.1 Schematic of the combustor test rig
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Fig.2 Schematic of the measurement point distribution

at the combustor exit
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Fig.3 Schematic of the test sample structure
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Fig.4 Schematic of the plasma ignition system
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Table 1 Parameters of the combustor ignition experiment
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Table 2 Results of the combustor ignition experiment

) /NI
1 0.023 0.040
2 0.017 0.032
3 0.015 0.027
4 0.014 0.024
5 0.012 0.018
6 0.010 0.016
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Fig.5 Comparison of the ignition performance of different

ignition systems
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Fig.6 The successful plasma ignition curve

of state 6 at ignition boundary
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Fig.7 The successful electric spark ignition curve

of state 6 at ignition boundary
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Table 3 Results of the electric spark ignition experiment

in the combustor
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