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AN ANALYSIS ON LOW SPEED SMOKE OF DIESEL ENGINE
Toru OKAZAKI, Shohei ITO, Shigeki TOJYO and Nobuyuki FUJITANI

A difference of smoke emission was observed at low engine speed with two types of nozzle tip
shape, and the cause was studied. It is estimated that the smoke emission is reduced by the
improvements of spray shape and droplet size owing to higher fuel velocity in the nozzle
orifice, which is affected by the nozzle tip shape.
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Table 1 Engine and Injection

Equipment Specifications

. 6 Cylinder, Direct Injection
Engine Nau);ral Asypiration !
Tipe Bosch-A
Pump Plunger Dia $10mm
Cam Lift 10mm
Fuel Injection Inside Dia $2mm
Injection Line Length 491mm
Equipment Tipe Bosch DLL-S
Opening 1st. 18MPa
Nozzle Press 2nd. 28MPa
Needle 1st. 0.07mm
Lift 2nd. 0.3mm
Oriffice Dia $0.25mm X 6
A nozzle B nozzle

(Without Chamfer)

(With Chamfer)

Fig.1 Nozzle Configurations
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Fig.2 Flow Rate Characteristics
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Fig.3 Smoke Data
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Fig.7 Experimental Apparatus
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Navier—Stokes Equation

xj : Coordinates

" . 24
ﬁ 4 uj ﬂ = — l ﬂ 4oy i uj : Veloc_ity Components in
at X £ axj axjaxj the xi-direction
t: Time
Continuity Equation £ : Fluid Density (Constant)
oui p : Fluid Pressure
— = + : Coefficient of Kinetic
aXj Viscosity

Fig. 10 Mathemalical Flow Model
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