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Abstract

The calibration technique of Time Resolved Laser Induced Incandescence was investigated both
experimentally and numerically by using standard-sized carbon black particles for the instantaneous soot
measurement at exhaust tail pipe in engine. The carbon black particles (19nm, 25nm, 45nm and 58nm)
used in this study are similar, though not identical, to soot particle generated from flame not only in
morphology but also in micro-structure. The amount of soot loading in flow was controled by a diluted
gas (nitrogen) and was measured by the gravimetric method at exhaust pipe in calibrator. The
successful calibrations of primary particle size and soot mass fraction were carried out at the range
from 19nm to 58nm and from 0.25mg/m’ to 37mg/m’ respectively. And based on these results the

numerical simulation of LII signal was tuned and the effect of an exhaust temperature variation on the
decay rate of LII signal was corrected.
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Table 1 Parameters for numerical calculation

Notation Parameter Values used Unit Reference Remark
1 Laser rradiance Uniform (r) Wim? Gaussian (r) (Bladh, 2003)
Triangle (1)
2 Density of spot. 226%10° Kgim® Melion(1984) | 1.86%10%(Mcgardis, 1988)
2.1* 10 Wainnes, 1999)
AH, | Hestofvaporizationof |  7,78%10¢ JKmol | Wilk2000) | Curve fitting (Bladh, 2003)
M, | Moleclar weightofsoot { 24 (C, Ke/Kmol | Wainner(1999) | Carve fiting (Bladh, 2003)
vaper molecule) Melion(1984)
<, Specific heat of soot 2.08*10° JiKg-K | Wainner(1999) | 1.9%*10%(Melion, 1984)
2.1*10%(Bladh, 2003)
m, Molecular weight of 28 Kg/Kmol N, molecnie
ambiens gas
a Thermal accommeodation 0.26 Leroy (1997) 0.9 (Wainner, 1999)
coefficient
8 Exaporation coefficient 0.8 Wainnes( 1999)
T Sublimation termperature 3930 K Wili(2000) 4000(Roth, 1996)
¥ Ratio of specific hoat 1.4
I Diffusion coefficieat of Do(T/Tu)I s m¥fsec
soot vapor
D, Diffusivity at T, 1.5%10°% n/sec Kannury
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