=Y A v G 81513 2] A 204 A42(2015)

http://dx.doi.org/10.15435/JILASSKR.2015.20.4.261

27] A7 ¥3}7} Toluene N 2] Soot WA w]x|&= 33

Qg E

*

ol

'

Effect of Initial Diameter on the Soot Generation of Toluene Fuel Droplet
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Abstract

The main purpose of this study is to provide the information of soot generation of toluene fuel droplet. To achieve this,
this paper provides the experimental results on the different initial diameter of toluene droplet combustion characteristics con-
ducted under equivalent ambient pressure (P.m) and oxygen concentration (O») conditions. Visualization of single fuel drop-
let was performed with high resolution CCD camera and visualization system. At the same time, ambient pressure (Pamp)
and oxygen concentration (O») were maintained by ambient condition control system. Soot volume fraction ( ;) was analyzed and
compared on the basis of intensity ratio (//1y) of background image. The result of soot generation was almost the same regardless
of initial droplet diameter since thermophoretic flux is not much changed under the same ambient conditions. Soot standoff ratio
(SSR) of 2 mm diameter showed unstable variation characteristics due to the short available measuring time.
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: transmitted intensity

: laser intensity

: extinction constant of soot

: soot volume fraction

: path length of the laser light

: wavelength of the light source
: ambient temperature

: coefficient of viscosity
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Fig. 1 Schematics of single droplet combustion visualiza-
tion system and direction of toluene fuel single drop-
let soot analysis
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Table 1 Experimental conditions

Test Fuel Toluene

Initial droplet diameter (db) 2 mm, 4 mm, 5 mm

Ambient pressure (Pams) 1.0 atm

Oxygen concentration (O>) 21%
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Fig. 2 The graylevel distributions of the background (Go)
and soot containing (G) image and intensity ratio
(I/Iy) distributions along the line of analysis
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Fig. 4 Analysis on the temporal soot volume fraction (f,)
of toluene fuel droplet (do=4 mm, P»=1.0 atm,
0,=21%)
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Fig. 5 Effect of initial droplet diameter (dh) on the maxi-
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