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Influence of oxygen addition in multi-swirl pilot zone on

atmospheric pressure ignition-characteristics
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Abstract: The ignition experiments-were conducted on atmospheric pressure and normal
temperature. The experimental.résearch object was a model combustor with multi-swirl air
atomizing nozzle. The systematic parameters for study consist of atmospheric pressure, nor-
mal temperature, pressure drop of chamber of 1% — 6%, ignition energy of 20J and 12],
mass flow ratios of oxygen and air in pilot zone of 0—0. 04. The change rule of ignition fuel-
air ratio of multi-swirl air atomizing nozzle. The results indicate that when ignition fuel-air
ratio is small enough, maximum ignition air flow velocity at combustor inlet increases with
the rising oxygen addition mass flow in pilot zone. On the condition of the same ignition en-
ergy and pressure drop of chamber, while the mass flow ratio of oxygen and air in pilot zone
increases, the ignition fuel-air ratio reduces. When the mass flow ratio of oxygen and air in
pilot zone increases to a threshold value (20]J-0. 01, 12]-0. 015), the trend of ignition fuel-air
ratio of curve changes. When it continues rising to another threshold value (20]J-0. 025, 12]-

0. 03), the ignition fuel-air ratio will not change.

Key words: combustor; ignition; multi-swirl; pilot zone; oxygen addition;

maximum ignition air flow velocity at combustor inlet; fuel-air ratio

PP AT RSPl A R R N A JOR IR FEA ZOR X T A P 2 AT A

75 B H#:2013-09-08
TEF TN THARA989—), B IR E AW LA, M P 2s & S ULk = 05T



%5

EAARREF « 22 G T TR DN S0 3 T a5 KRR 14 52 ) 1087

Sevi, KT EEWAE 7km YA EL,HZFE 20km Ll L
(R 185 2 BRI A A — A 30 D) 5 2 A ke % ), S
AR A TS T YR T s ki R
JE R S ARG, R 0 55 1k 22, B AIK A 2 B o R
R, 5 B /N A KRR R R R G A, A AR HE A
Ty, T P B B A A5 3 o 3R 56 F 9 & B R
1LY A 5 R T = o/ T e 5 B (B P =y
P A5 216 B RS AT v AR A R )
B BRI 2R A R T L A R K SRR
SRR ZE AR R, TR R R OR R
Chen %3 35 A & AF 9% & BEAE #5 be == 0F TS0 R
JRy BB AN A F T A5 s K L A T4
) 25 AR R T 00 1 b S KCRe 1 S 5 25 43 Skt
A A5 KRN S A R PR AT A 5T B U XA R
AN R R A 6 A KRR 1 5 ) 32 AT 3 56
8. PRI B9 R AR S A B 5 s KRR I B2
M 2 0 B 11

H RS & TR0 S KR & R be , [ A AT A1
MR Liu 453 3 # /4 Chemkin #5540 #F
JE F1°M 1. 7TMPa I 4 MPa & JE .50 F (9 H B £ &
SR IS 2 B A AT VR B T, A B
Tk Ty s U VR BT 5K L KR T TR
7 ) A3 1) 5 W) T I 3 RORM S B R T MG
AR, F YA S0 TR K B - R
KGR i B CO, FNH, O fif 7R84
S LR 0,5, Chen & F 8N T E25d~
9 km T M RS A B B L B g 3R A FE SR
Hh Sy AR AN SECRT DA A Sk A Y I A, HR R
A B /I 1 R BB S RS A H B | i B
H 28 SR TR I Sk 12 S s k0T 1
FEARXRH T T A5 AR ity £ aE A7 B 5, 1 HL
FLRT D S5 0 R 2 A< sl #h S0 25 A SC it
ST R 9 3 #0580 AT BT AS ). Kutne 85 32 2246 WL
i AL 4SRN 48 e = i FR e LR R KU AT F
58, KA R OH b2 & EHEOK 73 B KOG 46
¥ 558 L R B AR o VR B B 2 L X KO
IR B K Ardha 25 08 R T P45 00 B Bk
(PIV) {5 B A 53 #7 K K3 1% 4 80 B R i 30 B8 AOF
98k B AT A IR B K, A A T S R AT
JE#E/N . Keating %5 BF 55 & BLGE 24 4 K AR R
VR AT LUSR R R S AL R BRI R R B A AL A
P (UHC) F1 A E AL (NO) B HE M. Werles
G FEEMEGE T W e RN P B E R L AR AR SO 2 A Y
1 R K R

LA CEREE RS R CEE R TR TS

SEMABE AN S G K AT T EE AR AT 5T
BT JRE R X T g 2 R e AR R B R
Wi 5K PR 24538 S 6 T kb 4t KRR PR S B A3t T
HENZS %, I8 BA SCHETE TR F A A O e i Ab
AR R AN IR HE S 1 U A IR 1
0@ I Ao 18 A R A TIUR DX, UK DX R T AR 3
o PRIHE TR DX A 400 0oF a5 R P 7 A e B4 )52
Wi A% SOHg X 8 T T 22 SR IR X A 480308 i K
PR HEAT RIS L 0T I S A0 R D 4 8 15 X a5
SRR RS BT A — 52 116 5

1 RERFERFTE

1.1 HEBREE

B 52X G2 8 — A~ 5k B 22 GUie it 2= <55 A
WAL R R be s Horp, 2 e T s U5 B G
SETRFE Al 0 o R ARG AN TR R 1 o3 Stk <7
EUL IR € S R N W A R e Ay
W, PR DA — GRBE I, AN s SE (L PRI, &
KR A 235 hA fRTEA-ri G 108 L. TR R AR
SUBE MG L 11, 30 SR T R A i A SR A
SRR RN B L ORE A L T 2250 1 GiE
UL g 108 A UK X, MR b % Sk AR 45 A 1
IR

SEAGLRE T A

S 3GLBE A
T ———
SRR TR 55 f megg

B 1 R bE s Sk AR A A
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Table 1 Test conditions of -atmospheric pressure ignition with' oxygen addition
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Fig. 3 Maximum ignition air flow velocity at combustor

inlet varying with oxygen mass

flow in pilot zone
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pilot zone with different pressure drops of chamber
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with oxygen addition with ignition energy of 12]
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