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Abstract

Recently particulate matter (PM) emission from internal combustion engines especially from the diesel
engines is becoming severe problem. Specially, particles having a diameter of less than 100 nm are
usually called as Nano-particle are considered to be seriously hazardous for human health. Due to very
smaller in the size these nano-particles are very difficult to measure by the conventional gravimetric
measurement system with sampling in a filter paper. Moreover it is assumed that more attention should
be given to the effect of number and surface area of nano-particles to human health rather than to the
effect of total mass of PM. However, emission behavior of nano-particles, especially the Nuclei-mode of
nano-particles having the diameter less than 30 nm is very sensitive to the engine operating condition,
measurement conditions and others. Therefore motivation of this research is to confirm the behavior of
nano-particles emitted from engines and to propose a precise measuring method for nano-particles.
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Table 2-  Engine specification
JO8C ("98 Japan Emission Regulation satisfied)
. Common Rail
Engine Type Turbo Charged with Intercooler
Bore x Stroke 114x 130 mm
Total Displacement 7.961 litter
Measuring Point ‘Meaajring Point
before Silencer | |after Slencer Max Power 191 kw (260ps) / 2700 rpm
Ambient Air 1.1m 26m
from Turbine Outlet from Turbine Outlet
4 = Max Torque 745 N (76.0kgn)
Max Speed at Full Load 3100 rpm
Idling Speed 550rpm
2-2
ULPA Filter
Ambient Air i Full Dilution Tunnel
= §{R =
o e 3lppm
Fig.2-1 Schematic diagram of experimental . .
Table 2-2 Main properties of fuel
apparatus
@15 ) g/cm3 (J1S K2249) 0.8336
(J1S K2252)
(J1S K2265) 66.0
(30 ) mm2/s (J1S K2283) 3.736
(J1S K2269) -7.5
10% (J1S K2270) 0.01
wt._ppm @IS K2241) 31
(J1S K2288) -10.0
(JIS K2204 4.7) | 55.1
90% (J1S K2254) 345.0
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Influence of Exhaust Temperature
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Influence of Engine Load
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Fig. 2-10 Influence of engine load
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Fig.4-1 Photograph of thermo conditioner
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Table 4-1 Specifications of test engine

Engine Type Six Cylinder DI-Diesel

Injection System High-press.
Common-rail

Bore x Stroke 114 mm x 130 mm

Swept Volume 7.96 Liter

Emission Standard | Japan 1998
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