KRB GRLE $17% B9, pp. 2339~2358, 1993, 2339
& 30

Z'

2
gh

>

)
2
o,
o
S

>

2
2
A8
(E
o
=2
&8
o ru

USH* - Helel . HedT|* - REM

(19934 24 209 AH4)

Numerical Simulations of the Injection Pressure Effect on the Flow Fields
and the Spray Characteristics in Direct Injection Engine
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Abstract

Since the rate and completeness of combustion in direct injection engines were controlled by the
characteristics of gas flow fields and sprays, an understanding of those was essential to the design
of the direct injection engines. In this study the numerical simulations of injection pressure effects
on the characteristics of gas flow fields and sprays were preformed using the spray model that
could predict the interactions between gas fields and spray droplets. The governing equations
were discretized by the finite volume method and the modified k-& model which included the
compressibility effects due to the compression/expansion of piston was used. The results of the
numerical calculation of the spray characteristics in the quiescent environment were compared
with the experimental data. There were good agreements between the results of calculation and
the experimental data, except in the early stages of the spray. In the motoring condition, the
results showed that a substantial air entrainment into the spray volume was emerged and hence
the squish motion was relatively unimportant during the fuel injection periods. It was found that
as the injection pressrue increased, the evaporation rate of droplets was decreased due to the
narrow width of spray and the increased number of droplets impinged on the bottom of the piston
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Table 2 Engine specification and calculation parameters for quiescent case
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Combustion chamber diameter [mm] 190

Combustion chamber length [mm] 450

Initial temperature of combustion chamber [K} 300

Fuel temperature [K] 300

Injection pressure [MPa] 10, 40

Injection nozzle diameter [mm] 0.2, 0.3, 0.4
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Fig. 9 Velocity vectors at ATDC 360° with injection pressure 20, 30 MPa
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Fig. 10 Velocity vectors at ATDC 370° with injection pressure 20, 30 MPa
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Fig. 11 Velocity vectors at ATDC 380° with injection pressure 20, 30 MPa
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Fig. 13 Fuel vapor distribution with injection pressure 20, 30 MPa for K'=20plane at ATDC 350°,
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