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Conversion methods for lean ignition performances among
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Abstract; A series of ignition tests were conducted to study the similarities and differ-
ences of lean ignition limits among single-sector, multi-sector and full annular combustors.
Furthermore, major factors causing the differences were analyzed. Based on Lefebvre’s igni-
tion model, empirical lean ignition limit correlations of different combustors were summa-
rized by data fitting method, together with the conversion formulas there in. Results show
that. different types of combustors exhibit similar lean ignition limit changing pattern, but
the lean ignition fuel air ratio of full annular combustor are obviously lower than those of sin-

gle-sector and multi-sector combustors under same conditions.
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Fig. 1 Schematic diagram of atmospheric pressure combustion test system
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Fig.2 Schematic diagram of ignition test system
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Table 1 State parameters for ignition tests

MeE  RE PEOE S oE R SR
2 5 14 J= p3/MPa T;/K U;/(m/s)
BASLFR b T A K 0.1 300 20~120
MIE massk 0.03,0.05,0.07 300 20~120
HbLTHT A5k 0.1 300 20~120
7
mnes ok 0.03,0.05,0. 07 300 20~120
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Fig. 3 Schematic diagram of nozzle atomization test system

F Ak RE I B AR BE 25 T2 R FL 0 L 9 1 BT
KA G55 T 17 B4 P 167 7 DAy i i 4T 8 5 PDPA
ARATAZ T L 2% I A B0 i 55 UL R T 2 80 iR R i
FIGETHJ5 i AR A% 101 1 28 KR 2 B AR (SMID g
A Dsy) o For, P i) 38 BT 2000 - AR A2
1 1T A 55 R O T IO A% A
AN oy JHE FE PR E IR 2~ 5 mm B
— A IREARES O D RS py=0. 106
MPa, 3 TR & T, = 286. 15 K, I Mg 25 F iR &
@ =0. 012 kg/s o JATT PRI E 75 2R ) IR 25
iy SMD £5R

2 HBROMEEERE

2.1 mARIRBERITLE

e R DRI RV v UL I N o VY
LR AR

D FHR 28 R E R TR T3 MR
T B B A Kb 4 Bt R R
K. X2 i T HE R A I TR Y 2 ARk

PDPA I T ?

T

SR AR W BE HL B AR S B 78 R il 7k
T T A 8

2) PRk TR R L BRSO BN R R
i T 22 WA B B 55 4 PR A 1 A9 0 K EE

3) MR AR AF T - 2 FR IR 4 1 A K<
FC WY AR T ) A0 W B AR . 43 A TR AT
15+ O 53 W0 A0 B T 1 A0 A 0] BE L 45 < 3
TR 55 o A 5 A IR R A B R A —E 22
5 3 @ A PRI 1 B E P A5 IR, T B Sk FR R
FEARE A HA — A mi i R K 3 A4 T2
FER A RV 100t K% e VR i i )« &
PR (R T B0 i K A% B B2 3R R R, BT
o G T K G R T 53 A i

0.10

——H3FE, p,=100 kPa —— ), p =30 kPa
-_._g%,p;loo kPa —— 2R, p=30 kPa
A

0.08 - ——Bi), p;=50 kPa
L ——234, p,=50 kPa

N —— e, p,=70 kPa

0.06 - ——23F, p.=70 kPa

M

0.04

012I0I40I6I0I8I0
U (m/s)
4 KA/ TR/ A BRI R 37 I K S5 SRR L
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Table 2 Comparison between measured and

predicted SMD values

uwg g/ (gfs) —— DSm/;L{n X iR 22
¥ 5 Wy i /%

1 0.0134 71.26 68. 65 3.7

2 0.0101 65.75 61.64 6.2

3 0.0080 60. 55 57.41 5.2

4 0.0067 56. 64 54. 64 3.5

5 0.0058 53.73 52.68 2.0

6 0.0050 54.93 51.05 7.1

7 0.0037 50. 87 48. 28 5.1
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Fig.5 Lean ignition fuel air ratios of different

types of combustor
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