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In this study, we present an instantaneous and simultaneous measurement of 2-D
mixing behavior and temperature distributions by combining acetone LIF and
Rayleigh scattering. We examined air-fuel mixing characteristics in an unburned
region where is adjacent to a reaction zone by laser induced fluorescence. Acetone
vapor, which fluoresces by UV laser light, was used as a tracer. The CH4 concentration
was estimated from the acetone concentration, which was obtained by acetone LIF
intensity. The mixing behavior has been evaluated by measuring CH4 concentration
distributions. It was clarified the suitability of the measurement technique based on
the simultaneous measurement and simulation results in a laminar premixed flame.
Relationship between inhomogeneous fuel distributions and flame base stability was
clarified by simultaneous measurement results in lean premixed flame.

AT IR FERR
(BN - 1)
IR [ E 2 & &t

2008 4 5, 300, 000 1, 590, 000 6, 890, 000
2009 4R 4,900, 000 1, 470, 000 6, 370, 000
2010 4R 1, 900, 000 570, 000 2, 470, 000

R

R
&l 12, 100, 000 3, 630, 000 15, 730, 000

AESYE : T2
FHOFEE 5y F - ME BB - BT
F—U— K L FRH, BB, I, RUOIRIE, ZERE

1. AFZEBRAE 4 FI D 5 VANRRED BRSO H A Z— U BREE
BITE, BRESE G - R (NOx) Kk FRIC I DRBEIREE O mIRAL A R b A ZN T
DB S 7 E TR A KR D TR RS b5, [FIRFZ NOx OHEH BN ¢ B5E
WA SN DSGEREINL TS, Bz, & TH LR D., TNEMRT DHENILITE
AL —E DI LR EmFEIITIT —E LT, M TRAREZFAHTLIZ VD



8
(=]

L
[ J
1

LIFintensity

a

8
T T T T

1

| L | L |
01 0.2 03

Acetone mole fraction [%]

Fig.1 Relationship between acetone mole fraction
and LIF intensity at room temperature and
atmospheric pressure.
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Fig.4 Experimental apparatus
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Fig. 5 Fuel concentration and flame temperature
distributions in the laminar premixed flame using
a Bunsen-type burner for A = 1.2.
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Fig. 7 Simultaneous measurement results of

fuel concentration and temperature for 1 = 1.4.
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OH concentration and temperature for A = 1.4.
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