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A Numerical Study on the Break-up of the Fuel Spray in Diesel Engine
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ABSTRACT

Three dimensional numerical study of non-evaporating and evaporating spray characteristics
was performed 1n a quiescent and motoring condition of direct injection diesel engine. The calcula-
tion parametér was breakup model. The breakup models used were Reitz & Diwakar model and
TAB model. The modified k& turbulence model considering the compressibility effect due to the
compression and expansion of piston was used.

The calculation results of the spray tip penetration and tip velocity using the TAB model
showed similar trends comparing with the experimental data. Although the evaporation rate was
not nearly affected with the breakup model at the higher injection pressure, in the low injection

case, the evaporation rate result using the TAB model became higher than that of R & D model.
The evaporation rate was increased with the injection pressure due to the vigorous interaction

with the gas field.

Z g 7)&80] . AARA} t)aly] #(direct injection diesel engine), £-FA ¢ T2 ] (spray tip pene-
tration), 53 &% (spray tip velocity), %€ X% (breakup model), o3&
(evaporation rate), -3k & (FVM), PISO €18]&(PISQO algorithm)
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Table 4.1 Engine specifications and cacula-
tion parameters for the quiescent

condition.

Combustion chamber diameter [mn] : 190
Combustion chamber depth [ma] 450
Pressure of combustion chamber [MPa] - 2.0
Initial temperature of combustion chamber [K] 300
Fuel temperature [K] 300
[njection pressure [MPa] : 10,20,30
[njection nozzle diameter (mn | . 0.2,0.3

Table 4.2 Engine specifications and calcula-
tion parameters for the motoring

condition,
Engine speed [rpm] - » 1800
Boré [m) 1 118
Stroke [mn] + 144
Clearance [mm ]| :10.3
Piston bowl dimeter [m | - 44,76
Piston bowl depth [mm] . 28.63
Compression ratio - 15
Imtial temperature of combustion chamber [K] ;500
Temperature of mjection fuel [K] » 300
Crank angle of injection start [deg] : ATDC 341
Crank angle of injection end {deg] . ATDC 359
[njection nozzle diameter [m ] 0.3
[njection pressure [MPa] : 10,50,100
Spray angle [deg] - : 30
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Fig.4.1 Injection direction of 4 holes injector
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Fig.4.5 Variation of the predicted evapora-
| tion rate with the breakup model
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Fig.4.6 Vaeriation of the predicted evapora-
tion rate with the injection pressure
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