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Abstract; Influence of exciting laser sheet intensity distribution on the fluorescence intensity distribution in a
Planar Laser-induced Fluorescence ( PLIF) experiment was analyzed. Based on cylindrical lens array, a laser
sheet shaping system was designed. According to the requirement of PLIF, several parameters were optimized
with ray tracing method. The laser beam shaping experiment system was established and applied to the PLIF
experiment for dye laser beam shaping and acquiring smoothing laser sheet with the nonuniformity no more than
4% . With the uniformity laser sheet beam, PLIF was applied to the measurement of fluorescence imaging of
OH in alcohol flame and CH,/air premixed combustion.

Key words: beam shaping;Planar Laser-induced Fluorescence( PLIF) ;cylindrical lens array ;laser sheet

I F& H#7:2013-02-12 ;1&1T B #7:2013-03-16
BEE£W B . #0C S5 AR B R 55050 = 54 97 B3 H (No. SKLLIM1009-02)



360 DA

6%

1 3 7

VERIRR R A WO W AR F L2
— PG 155 7926 ( Planar Laser Induced Fluo-
rescence , PLIF) £ R BB 4% 52 BUA be i 4 2 500 —
Y] LI, ARAS A T E AR L R
LW — A F TR AR SOk i
Sy AT AT B I A S B A A AR AR T Y
o BE SR B IR AR B M AUHBR YOS5
OGO A BRI DRI ER AR A il
WO LR A B2, BT, 4 PLIF 505
rh SR PR T2 B 4K U SO R S Rtk
R (AR TR AT AR FE A T T A
WL WIS R G S SO
RO 3 A . BB TR0
(G b g3 HE — AR I e A B 1) 7 il R e
TECW BT 2 P, I R ABAIL WA 1 ) 5l
BEAAT , FEARSE SR S HOGHE  E RITE
OGRS . X RS TSR RS
RN T —%& PLIF Wi 240, AMUH R G AR 155
JnEs 5%, I3 T2 W R G R etk andk
FIGE AR AT B TR RO TR i A
P10 R RO IR, TCBERE NS 7 A LRI b S0 56 R 48
(%) ) i i e I ORG JE

H AT, 7E306-5 Y0 SO ELAE FH 4 224508, #6
T BB R AT 510 3808, (EAS [R] 4 07 FH 450
OGS U YRR L SR A AN AR [R], FToRe FH 1Y) 3%
WHARMSHBRES, I THRESMTER, A
T4 T ZHROEHZS [ 2T W I H AR 4, b
PUARI AR B Bk Rt A 5

XS AR I PLIF 7 AR ot ek 5
TGP TIRGF M 1 %5 (AT 2250 X PLIF 4
PNOEES 7 S o IVA U E s N T I (I O
PLIF BORTF , SERBAEOCAETR I X 4 R 25
[ RUBE N ) — 'G5 3450 43 A0 FIVR TG Rt
W, ARSCEZE ARG S E) — Y ] e
W, JF 8 T e PLIF BR TG R 09 AR BOEE R
ST HEICHE ARG, 8L T RO R
G5, 50X PLIF HAR (3068, 3-8 T ¥4 —
Y R RO R T ST

2 HURNERRE R AR RAE T

Y

Ab T AR I 43 38 o IR W WSORE 1 fE YD1
TLUG  BRE BWORAS  SRIG TE W) T BRAE (1Y [R] B
ot M EOLI SR, OB E S E 5
JAh O B G ER ER ME DG &R, SE S B ICCD AHAL
AR B DOC RS T IO — 4k 53
158 BRI L PRI DGR B 431, 75 ZE T BR i
Jh PO A3 A S

S(x,y) = S"(x,y)/1(x,y) , (1)
K. S (a,y) FR L0 T ARBLARTS A 2 8 B
O3 38 (e, y ) RO GG o A 3173 — 4k
Je BIDECIRIE AT 5 1 (x, y ) F/R BURHOL RO
) ZHECIR AT o TR S v S R A4S
PR OGS o3 AT A RIME  Fir DA, S e v
A X LT B 638 2 A5 AN 2 R SRR e ) 2 i
& AT SR

T340, (1) BT AT 4 2 Ul O T 3R A
AN AT LSRR, OGBS i #] —
ERRES 23 IR RIS | T2 5 B X O
5 BE RO OC R ABTRAR R A A% . TR IR A A
ST 22 B O, 2t O R B A 55 1 X
S0 A R VRl T A R A ) IX sl Ak T A
WA, IS TH BRSO GO E 43 A Y52 b AR AR R R
PRI ¥

3 KREWHALZEKTEEE

9T PLIF SO0 O r Rk R
Bt T B0 RIE R 5, K 1 iR, RS
FE R MHGEBES FE (CLA) | I Z AR B OE
SEHIRE T B BE (CLL  CL2) 4%, Horf CLA th N A4~
AH ) S50 ok T 375 4 20 R, B3 O T B 1)
TEREN o, FERE R £, AT AGE i 43 B A [
J&  FE Z JT s ER N A TR, A TR
2245 A BB R AR T B, SR e 4 e BRI
23 [A] e g ] — DX, B4 O R FE AL R i R rp 25
WSS INTE -, X ASOCH A 7% L 4%
YR, BT SR A G5R A ] R I AT X s



43

SRIRAE , 55 P IO 2O PO DR B IE 361

50T 6 RO L T 8 4 AR ] — 725 R] X3k,
AT SR G HGUT 3 40 A 109 R 15 50 1 AH B F 24 4b
A5 20 42301 °F T4 A7 W FE R R BE, A 1 48 e
CL1 FEZHTUT Y Iy mx GR AT R 4, 7= A
& PLIF B BT A i R WOG R ; CL2 E2H T
X J5 XA e AT UE B CL1 A C12 A9 £ #5435
HfiSro

CLI CL2

z
CLA

¥
LaseT / ‘ i X
fi 4

i 1

K1 OLRAEEIE RGN B
Fig. 1 Optical system diagram for beam shaping and

homogenization
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Fig.2  Calculated intensity distribution after optimiza-

tion of design parameters
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Fig.3 Beam distribution of dye laser
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Fig.4 Intensity distribution of laser sheet without beam

smoothing

R EIRSCHR A W R G U O S A
AR RO EsR A N 5 R HEACIAL S
5 4 v LI HOC R BE5ER A W B

1201
100+
80F

60F

Intensity /a.u.

40+
20+
0 L L . L L L
0 10 20 30 40 50 60 70
¥/mm

K5 2 IE RoROEHOLsR 73 A

Fig.5 Intensity distribution of laser sheet with beam

smoothing
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Fig. 6  Fluorescence image of alcohol flame
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