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Exploratory test on ignition with rotating gliding arc swirlers

PENG Changxin, YANG Hao, LIU Yibo, JIANG Shijie, LI Yuanxing, LI Wei

(Hunan Aviation Powerplant Research Institute,
Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: According to the position of gliding arcs, four kinds of rotating gliding arc swirlers were
designed and manufactured based on the beveled holes and radial vanes swirlers commonly used in
medium and small aero-engine combustors. The discharge test at cold state and ignition test were
performed. The results of discharge test showed that the four swirlers could produce stable rotating gliding
arcs at specific position. Ignition tests were performed based on a triple combustor. The ignition tests
showed that, scheme 4 had the best ignition performance and the smallest ignition fuel-air ratio was lower
if compared with conventional ignition method. The ignition performance of scheme 2 was worse than that
of scheme 4. The combustor could only be ignited when the reference speed was low for scheme 3, and
scheme 1 showed the worst ignition performance. The air speed and distribution of fuel air at local position
of gliding arcs had a significant influence on the ignition performance and the recommended air speed was

not more than 20 m/s.

Keywords: combustor; rotating gliding arc; swirler; ignition; fuel-air ratio

UTAFAR, AR 55 8 1R K S B R B A5 RAF W JRUE L R | v [ 2 e 25 B3 A 55
EEIEIONIAYES RS S ST i &8 NS S SR P BT URTHCR AR | A RS  AK B R R A5 5 ThI L T
KB FEMURTE S B TR m Kl B A BE L 42 92 J& T A HAR R ERR B,
et e M AR TS G HET A5 0T THOT B 1 R85 7R AR A B T AR R AR R B R
FE N2 E TR RS Y2580 R R R TR R L A o BELA R A R 3 sh IO A TR 5K, e,

1 %5 B HA: 2022-06-27
H SN E : PR B
T & 18 7 - B (1985—), Y, RS0 TRLIT, Wi+, BB G AL & EhHLE AR 315

SR W, A, YR, . BER W SR a8 S JAR RIS (1], iz 3h J12%4ik, 2023, 38(4): 769-776. PENG Changxin, YANG Hao,
LIU Yibo, et al. Exploratory test on ignition with rotating gliding arc swirlers[J]. Journal of Aerospace Power, 2023, 38(4): 769-776.



770 o= 3

T SO BB AR R SR ST 7 A R 1T
FAL FE B 1T 32 B F ST N D 7 BREY 1 s fe Y
FEA Ji PR - E — X IE B A B bt fin F 3 B
AR 2 ] 77 A I, FEL I SR I IR Bl I S
T I B, DA W S IR, T B R
R R 3 R 2 7 A v R HL RIS R, R O
B YNTE SR S By T B A ARG i W FH A & o

[l PN A2 25 o T sl I 5 AR R B T T A
FHIFRE TR A gE 20, Hean, S8 [ S5 AR i K
1) Ombrello 5775 %€ /K K 2% 1Y Fridman 5§ A
o R W S R S5, DEEE T SO SRR K
Y31 R S B B S e, 45 SRR W, i sh 23 52 ) Ak
YAAG1E HE, JF HLRe 4R SE Bk kel 0, X T
25 R ENHURBE &, A5 N B1AR [ 28 MK H Al
SR ARG, i AR BUAE R i A b, R R
it e AR S I W Bl HL IR, AT e 5
Bk,

] PN 25 75 TR R 2 B9 A1 AT % T e i 2
IRTERR B % b ny i FHIF & 1 w8 s i it 9t
PRI ] 7 WY A RS T A It s Rt o i, s
X Jie B 1 Sl S H Y HLAR S 5 LIS B S
SRR, W B I A R A AR R E W Bl
(A-G) Fl B 5 2 W S B (B-G) P Rl AR 5K,
P FE B SRR AT 9z BB 2 LA AR B I X
S, JF A2 SRR AL b L AR DR 2R A R e B
AR IR, W SR R A-G B B-G
L R 11 (B 31 S 7 N o B 11
FELFEL R 2R 5 1 3 N S B R Bl R B 7 1Y
IR E LA . S5 R, WA M R R, A
TR 4R sh T R R, BIVYR Sl i A v R e
TSNS T B R 1o = 4 e i 1 2l i g
S5 B TR B R A 7% R R I S w25 R, R
Bi 5y xh e g sh s X e 2, YR T
0.1 MPa, Fifi & < T, H 9 3l A =X 3% i A
B-G Ak A-G B . BEE PR ) 1y 3
K, HL IRt 2 H R R 0 ) vl s Al B =2 3 K0T
XUHESE N T 4k s N5 B 1R Sk 2%, 7
BRI e = L AT 1/ 2 SR A W0 0 A Gk
5, WF9E T TAEA B it . SRSl A U s O L
K ELRI I A R 2 2 oy A TR R I Bl N A e
P S KR SRR R U REAE ST T
XL At = T A 8RR AR, LR R T R
PRI T I 55 SC R4S Z )k i 1B =, Horp S IR A
N R, R W 4 vt B L 57 I AF

B %38 %
ONBIFFE T e O S I A 4 5 P R R,

gh R, e SN B R G , BA B = I B BE s
R R B A A SRR K PERE A — o R R Y
E&%[ZO-ZI]D

X T 28 & SR 2ok U, o5 K 1 fE 2 I
KARVERBTR bRz — o [ P A2 % e i 1 3 i Y
WE T 24 TR 7R e i 8 sl IR ) A B e, e
Sl U] 55 R e 5 1) i T o S B DA S M R 2
Ja UK YRR Qnel, B N AR A BESE . b TR
KT 1 s INAE B R bE 2 i sk M BE, A3
FERR R 2 F I RHIIFLAAR ) it =20 O 2% S Atk
e AN T 4 RS B e e S I Ui A
TFJ& T e HE W sh ol i 4 v A iR 5, 3T
SRR E R, TR R R R LA T IR T
BT e W sl i ) = S AR = GRS, B
B AT DA Sy Jid e i 2 IR AE R 98 5 1 1 o R 4 I
2%,

1 IEEEsNRiRasiZit

Fe T i Ak e = R T B RHIT LR i
SRR, TR IER W SR as it . 4564}
PIFL+HE 1) i B 200 48 B 25 M R o S L TR R 48
iy i RE T, MR T B A [R) 00 7 A 6 B 5 R IR
TR BRI T, W T 4 MO e 1 Bl
IR, HoR M EWE 1R . 4 F05 £ 090
e g I A Y —ZUR i s (RHIIAL) . 4%
g (R ) i ) o TE B R A 2 A, F X
SIAE T B A B A B AN . BT TR
— R AR IR 8 N M EALE R 2.3 mm B A}
YIFL#ER, R i as R R m 5, — =49
WA M LR 2 3, LUR X 4 Fh 7
RH—i .

FE U ) SC IS I IE b >R ] — P 4
Ja& A [ 5 A ARV N IE A, TR g DB R AE R
T . 48 5 X FR WA & Jm AT e e — i,
G JE AT 25 1ok vh s () B AT I 1 IR R IE R 4k
o HLINAE SCIREE S B 4 s 3 S i Z ™= A4
— G T A S S IR R B 2 A4 RE, 3D TER T,
TR A R EIRA . TR ik S EMN
T3 L A 5 A A — 3.

BFR2 CREHOEE-BELITNERER
YRR E, 124 T A Sy ST AS? A AR i 0 2 3] 5C
REMAEEN . fECVE NI mIERE LT
SRR N DTN Y NS TR N TR U NS £ i BUCE P



5% 43

NGRS WERE W S A SRR 771

Electrode lead

R . f
|\ Positive

() IIFL
// = \ . Electrode lead - \
/v ’ﬂ (positive) | = i
v / \

\\.:::::_t.—;: & (negative) y IR

(b) %2

= Electrode lead ~
o/ (positive) // . \

W
{ r/ // & =< VAN e / / \\
.y {1 Positive——~L & \
| (Jle)) T W & ) |
ﬂ\ R\ =g I“'/;Negative T ‘ f“
W\ </ R\ /
& ~ e / Electrode lead ~ Y
}\\ e " (negative) 2 _4,//
() TTH3

\\\ Electrode lead -~
D (positive) /
/

\!
A L. /
W\ Positive—

—7—Electrode lead

(negative) : \ )/ /
(d) %4
R B eI N R NN

Fig. 1 Schematic diagram of rotating gliding arc swirlers
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