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Abstract

Temporal behavior of the laser induced incandescence (LII) signal is often used for soot particle
sizing, which is possible because the cooling behavior of a laser heated particle is dependent on the
particle size. In present study, LII signals of soot particles are modeled using two non-linear coupled
differential equations deduced from the energy- and mass-balance of the process. The objective of this
study is to see the effects of particle size, laser fluence on soot temperature characteristics and cooling
behavior. Together with this, we focus on validating our simulation code by comparing with other
previous results. Results of normalized LII signals obtained from various laser fluence conditions
showed a good agreement with that of Dalzell and Sarofim's. It could be found that small particles
cool faster at a constant laser fluence. And it also could be observed that vaporization is dominant
process of heat loss during first 100ns after laser pulse, then heat conduction played most important
role while thermal radiation had little influence all the time.
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Fig. 1 Schematic representation of the power balance

of a laser heated soot particle
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Table 1 Constants

Symbol Description

R Specific gas constant

R, Universal gas constant

Poo Pressure of surrounding gas

N Refractive index of surrounding gas

Ps Density of soot

w, Molecular weight of vaporized soot

Cq Specific heat of soot

kq Reference value for thermal conductivity
7., Reference temperature for thermal conductivity
S, Sutherland constant for thermal conductivity
Mo Reference value for dynamic viscosity

T Reference temperature for dynamic viscosity
S, Sutherland constant for dynamic viscosity
T Vaporization temperature of soot

p* Reference pressure for vaporization

Cy First constant in Planck's formula

Cy Second constant in Planck's formula

G Heat transfer geometry factor for spheres
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