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Abstract : Recently particulate matier (PM) emission regulations are becoming more strict for diesel engines. There is
increasing interest for measuring not only concentration but also size of the particles. Laser-induced incandescence
(LII) has emerged as a promising technique for measuring particle volume fraction and size. In this study, the Simple
Time Resolved-LII method was applied to exhaust of Ethylene diffusion flame and diesel engine exhaust for measuring
soot and PM size. The particle size data from LII technique were calibrated using Field Emission Scanning Electron
Microscope (FE-SEM) and Transmission Electron Microscope (TEM) photographs. In diesel engine experiments for

particle size measurement, results from LIl measurement are in a good agreement with those from TEM photograph,
and difference between two measurements was less than 16%.

Key words : Laser-induced incandescence(d]©]#] S5 W), Particulate matter( QA E2), Soot( L83,
Time resolved-LII(A] &3} @) o] A &% @< ™), Simulated engine exhaust( <12 FA} 8} 7]), Diesel engine(T} A

Z), Primary particle( 2 3} ) 2H

Nomenclature K, : Knudsen number
Kas  : Mie absorption efficiency AH,  :heat of vaporization, J/mol
K.  thermal conductivity of air, Wem 'K w : molecular weight, g/mol
q : laser intensity, W/em’ Ty : Stefan-Boltzman coefficient
a : radius of soot or PM particle, cm M : mass particle, g
T : temperature of particle, K !  spectrum ntensity
To : ambient temperature, K Ps : density of particle, P W,/RT
) . Al
G : geometry-dependent heat transfer factor & : specific heat, Jg" K
h, k, ¢ :Planck constant
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Fig. 1 Schematic diagram setup for simulated engine exhaust
experiments
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Table 1 Experimental conditions

Ex. 1 Fuel flow rates 150cc/min (constant)
0.064%/cm” ~ 0.3113/cm’
120cc/min~ 180cc/min
0.163J/cm” (constant)

48°C~61°C

Laser fluence

Ex.2 Fuel flow rates

Laser fluence

Temperatures
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Fig. 2 LII signals for various laser fluence
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Fig. 7 Schematic diagram of setup for diesel engine experi-
ments

Table 2 Engine specification

Engine model RSI 090 research engine

Engine type Single cylinder

Injection system Common rail diesel
Bore x Stroke

Displacement

83mm x 92mm
498cc
19.5:1

Compression ratio

i

Fig. 8 The optical window parts in the diesel engine exhaust

pipe
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[ Laser fluence 0.178J/cm’
Engine speed 1500rpm
Injection timing BTDC 5°
Rail pressure(bar) bmep(bar)
Ex. 1 600, 800, 1000 5.6 (constant)
Ex.2 900 (constant) 5.5,6.0,6.5
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