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ABSTRACT

In the present study, the temperature distribution of droplet diffusion flames was predicted from the measurements of
radiative emissions of soot particles formed. In order to predict the temperature distributions, the radiative emissions from
soot particles filtered at both 700 nm and 900 nm were measured using CCD cameras and local emission distributions
within the flame deconvoluted with Abel transformation were plugged into a two color method. The experimental results
obtained from the present study demonstrate that the two color method as tool for temperature measurements is feasible
but can introduce approximately 2% maturement errors in a deconvolution process depending on intervals for the line of
sight. The estimated error in temperature measurements was found to be within 18 K at 2000 K.
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Figure 1. Experimental configuration for droplet flame temperature measurements
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a) Filtered flame

images at 700 nm and 900 nm
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b) Digitized flame intensities filtered at 700 nm and 900 nm

Figure 2. Droplet flame images and digitized flame intensities
filtered at 700 nm and 900 nm.
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Figure 3. Black body calibration for droplet flame emissions.
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Figure 4. Calibrated distribution of emission intensities for 700
nm and 900 nm.
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Figure 5. Schematics of light-of sight projection distribution.
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Figure 6. Deconvoluted Intensity Distributions for 700 nm and
900 nm.
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Figure 7. Two color method temperature measurements using
emission distribution.
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Figure 8. Schematic of the concentric semi-circular sections in a
flame.

7h kol 2wz Aelwst Wol Ak, 1 uke] o
A EAE 25 B34 BaE Jet Al 2HAHEEE oA
249 emo fARE WSS BojFa gt
C, (1/ Mgy — 1/ Xggp)
T00.900 = : - 0 )

In (1,900/], 700) +51n ()‘900/)‘700)

2 AFoA A BAF = ExS AARsH] Qe A8
=] Abel H3F9] =4 2 x}= Deconvolution 7% o] &]&38}
o, thio] A(6)0] Foixl AZHAIE Batehs 1h2, Aro

SRR g EEN R I
’ 1 -
I = E-E D, I(r) (6)

TFh BAE BE, I Are] F9olMe] 457 7
24, Dy} FE HAGERE, [1)o] AR oA
ARELL (D At 24e FAE i g R,
e 9% He 2 sele] s "eo| WA, A%t
AT, 15 Bt BE U glo® ¥4 8 4 9ok 7

Fire Sci. Eng., Vol. 31, No. 4, 2017



24

ofX
0

Field Values

—0o— Deconvoluted Field Values (25)

10 ¥
—=—True Field Values (25)
0 1 1 1 1
0 10 20 30 40 50
X (pixels)

a) 2 mm spacing

Field Values

10 ¢

—o— Deconvoluted Field Values (50)
—&—True Field Values (50)
0 1 1 1 1
10 20 30 40
x (pixels)

50

b) 1 mm spacing

Figure 9. Distribution of the ture field values, deonvoluted values using 50 concentric circles.
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