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B PSR S SR A T 4 B R AR R R AR 5 A T AR e I TR R S BUIR & 0 ] R K 2 T
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SRR AR ZN B BR B 27 SO 77 R K OHL, KOt PAE A TR R R0 28 2 1y DX 3 ok Héq oA 1 3 4R <
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M RAE L AN Y S P 1 & VSRR S A B T i RS 1 ko ARG, b ke 32T RO R e 7R B T T8 R
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K8 N AKX HERIARE Y& L SRR ZE AR . mIE 8 Al LI 75 I A HE T 0 77 76 55

P E TR PP R TACIE DO P NANCP S ET PN o
TFAEARBR I IE AR G 7T 0 A P o BB Mmoo

M, B & b oA 1. 31 B R b A R X /. S5 E 7 AT -10f

DRRE -t T = 1. 31 0 SR04 (RN SR R L

W/ R BRSSO R PR G R R T 5 <131 =} -

3 R A R VA B o= 1. 07 IR K s> L e

1. 31 Bk p T OR35S B0 0 45 R R sl o154
=1.67 W SEMAf5 Ko DRHOUH AR A T R AR 08 » 1R o7 e ke ol
ARFEAR T KA U ) OHL 5313 o DT JOKE 2R 3 B 42 30 6L K B0 Fem

AR X8 2 VAR B A T AT AR B S b R B0 BE AL

2.4 ARHEKSIENRIBE SR
FE LA BYE DL T TR )2 T SRR GRS TR » BT B A 35 I [] I AR AR 2B T 08 S ] — ok
Mo RS BB A AR AT [ AE = e R BT & L B SRR O G AE SO O BT SR S B D T T AR A LT L
B B ICMOS, Bk 1.5 mm(0~9. 0 mm) , 15 FA [6] # i L A4 4T U] i+ OH-PLIF E{% .,
B9z T =131 ARG &AL OH 234, B 9 (a) ~ () 43 SRR A A ST #£Z) 0 mm 1. 5 mm,
3.0 mm.,4.5 mm,6.0 mm.7.5 mm,9. 0 mm i} AF$1 4% 49 i 2 F 1%
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!
7.5 —505—505—505—505—505—505 -5 05
X/mm X/mm X/mm X/mm X/mm X/mm X/mm

(a) (b) (c)

52.5

47.5
£ 42.5
®37.5

M9 o131 HASTAEFARABEL OH 5% E
H &9 AT DA P S i A 1. 5 mm B KR PO R R I I R AR, 4. 5 mimy S5 1) KON P A R AR IR
FEARAS X — 2D UEBH T K R S BOKIA P HE T OH 3 A . B sl A AR AT 07 & 5 BUH LASOE KA
DAL T i P 950G T e 5 A1 o 45 A AL B X DA A 2 P45 K R PR T o 7 20 ) OHL, DT RIS i 0 73 1
ik AR L. L 1.5 mm B A9 KRG PO HE SR AR S R 7E 60
Hh ] A A B I R A OH 43 .
KAEAMNE T OH S5 0 7 B 7 1a) 8 55 9, B 2 P "
Al B B A . X 5 KA N R TE RS R AR A G, R ?;40_'
W 4.5 mm J5 O HOERA I FIE KGR BUZ ., TEE S 50|
BT 9.0 mm KM OH S5 & &, Bl o=1.31 = |
AP 9 (g) 7 #E A, 6 1 — B2, 5 mm X 2. 5 mm Ay X 3K, 4f I
I X IR AR R A OH 2t B (E E 17738, 3645 3 OH {5 or

50

BT . E R A o=1.54 5 o=1. 31 ¢ emEes
A A ) A T b AR A= T ko B e AT I L 10 A iz X 10 FEEBRESHNENTHEER

- M 05 5 5 B Rl A T B AR A G R
M 10 0T LA YL 24 5 FOA [R5 9658 BE AR AL AR — B, 1.5 mm IF 53 23902 iy T I 3K
MW HED % ERTOLE 5L . 3. 0~4. 5 mm W FEOEHR R . T by HE S AME R Z . OH 5%
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SR PBERAR B o= 1. 54 W5 B2 Wl /N BE B . O A I DBk AR T Ve 82 35 [ 17 JHG At 7 1 Ak FEAS R A
a5 R AN TR AL K 2B T R K R o= 1. 54 Ry Jmp i k&b, 7EMEES 4.5~7.5 mm i OH i
BB R FF L 7. 5~9. 0 mm B AR fL iR BERS /N X B R 7.5 mm B & AT UG AME 2,9, 0 mm
A4 T — 28 JOE SN OH,
2.5 WURMNME NO &

e=1. 07 B A AT K IA R NO-PLIF B35 4k K g 25 0 B 45 R an & 11 fros . B 11(B) B AT &l (a) ~
() 7 MF R EFIE R AES 0.1 5,0.2 5,0.3 5,0.4 5,0.5 s BB NO 2315 K14

92) 460 (a) (h) (c) (d) (e)
;84 iy 420
= 76 z 380
- 68 I 340
4z 60) 4= 300
25 = 260
£ 44 #1220
29 140
20 100 505 50 5 505 50 5 50 5
X/mm X/mm X/mm X/mm X/mm
(A) ®3HHE (B) wEar B

11 0.5s i/ NO-PLIF ¥ RBEES T

i & 11 CA) I A LA B KA TRER R AR TG NO 4345 3 2 T 003 32 2 4b T b ) 7 ) 05 & R 4k
Bric,ix 5 OH A Sl 26l . NO F 250 M e KM N HEPIM . 25 &1 6 v 1, NO F 253 M 28 B K IE
Ak, BURHE N IEAREA NO i . T NO — BA7A7E T 5 X, B LA AT L i NO 230 A5 4387 AR A 4T
N B T B G A7 155 0 B R AR Ak e B AR 7 B K T A T R A v B N R T B . A TR N R
AT BB/ UK XA 40 A T8 2> NO 1774z . AL 11(B) BT ] (a) ~ () T LLFE . NO 5 OH ##
T —FER SR Y BUZ AR B I B G ARAS ZAR B L 3R B NO JEAC 7™ A 78 101 40 B 30T K be Ak 27 i Sk A
TE XA B AT, B NO B 5 & HE] KGN .

3 45

(DT OH-PLIF {945 R LW OH 32 2800 A3 8 SO BIUZ 8 1 w00 Ok T 25 J6 OH 4y
i o XSRS KGRI BIBEFE R B 2 o<<1. 31 Ml o=1. 31 Wf . KIGZEH Z 7350 09 0.5 s Ml 0.4 s —7EAL
Jal 3 o KHE SR O e R B8 E B IR 8] 56 9/ IN IS 38 0 PR8N o BE A 24 R LR RSN . KOk N R T . K
FNES OH B H D L 3820 [ 7 B IR S A A e o 2 TR b 8 58 Bl 25 4 6 LU B 3 I i e iR, 24 o =>1.5
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Experimental Study on CH, /Air Rich Laminar Premixed Flame
Based on PLIF

MIAO Lei,MA Hongan,FU Shuging, GONG Junbo
(School o f Aeroengine ,Shenyang Aerospace University ,Shenyang 110136 ,China)

Abstract: In order to obtain high equivalent ratio CH, premixed combustion characteristics, the dis-
tribution of OH radical and NO in the premixed flame of CH, /air rich laminar flow of Bunsen burner are
studied by using planar laser induced fluorescence technique. The results show that OH radical is mainly
distributed on both sides of the flame diffusion layer front,and there is basically no OH radical distribu-
tion at the top of the flame. The external diffusion layer of the Bunsen burner rich premixed flame
shrinks and expands with a cycle of 0.5 s and 0. 4 s respectively when the equivalent ratio ¢<C1. 31 and
¢=1.31;laminar burning velocity decreases with the increase of the equivalent ratio, when ¢=1. 1 for
the maximum burning speed of 33 cm/s,when ¢>>1. 5,and laminar burning velocity basically remains the
same,maintaining at about 15 cm/s. There is a strong negative stretching effect at the top of the flame,
and the absolute value of the negative stretching rate decreases first and then increases with the increase
of the equivalent ratio,and flame stretch ratio is the main factor affecting the measurement error of lami-
nar combustion velocity. The study of the three-dimensional flame structure finds that local flameout oc-
curs inside the flame diffusion layer at ¢=1. 54 ;and the study of the distribution of NO in the flame finds
that NO is mainly distributed in the diffusion layer outside the inner cone of the flame. During engineer-
ing application, the distribution of flame diffusion and combustion area should be minimized to reduce NO
emission.

Keywords: planar laser induced fluorescence;bunsen lamp; OH radical;nitric oxide
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