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Abstract

The focus of this study is placed on the behavior characteristics of gasoline spray under condition
field of room temperature and pressure. To analyze the behavior and flow characteristics of injected
fuel spray is important in speculation of mixture formation process. Also the exhausted emissions from
actual engines can be controlled by the analyzed results. The ¢(degree of freedom) and K(energy ratio
of particle motion) are selected as the simulation parameter. The factors affect characteristics of spray
structure, and the factors are included in the sub-program of the KIVA-II code. In this study, the
simulation study by modified KIVA-II code was conducted and the calculated results obtained by the
modified KIVA-II code show good agreements with experimental results. As a result, applying the
improved TAB model with ¢=8 and K=2 to simulation analysis of the KIVA-II code is sufficiently
useful for analyzing the macro characteristics in spray structure, such as the spray tip penetration of

injected fuel spray.
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Table 1 Experimental conditions
Injection pressure pinj  [kPa] 300
Injection duration tinj [ms.] 4.0
Injection quantity Qnj  [mg] 6.79
Fuel iso-octane
Fuel density Lo [kg/ms] 688.0
Ambient pressure Pa [kPa] 101.3
Ambient temperature Ta K] 293

Fig. 2 Measurement area of droplet size distribution
(tij=4.0[ms], pi=300[kPa], t=3.0[ms])
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Table 2 Numerical conditions

Injection pressure pinj  [kPa] 300
Injection velocity Vinj [m/s] 22.84
Injection duration tinj [ms.] 4.0
Injection quantity Qinj [mg] 6.79
Fuel iso-octane
Fuel density Pqg [kg/md] 688.0
Initial droplet temperature Toi K] 293
Number of parcel Np 1000
Ambient temperature Ta K] 293
Ambient pressure Pa [kPa] 101.3
Maximum time step Otmax [s] 1.0xX105
Minimum time step dtmin [s] 1.0X108

l Injection direction

0.5 [deg.]

Injection exit

Free spray : 81 [mm] (81mesh)

50 [mm] (75mesh)

Fig. 6 Computational mesh in numerical simulation
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