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Simulation Injection Mass with Variable Injection Condition
in GDI Engine using AMESim
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Abstract

In case of GDI engine, shape of injected fuel and injection mass are one of the most important factors for good fuel effi-
ciency and power. But it should be too inefficient and difficult to acquire injection mass data by experiment because condi-
tion in engine vary with temperature, pressure, and so on. So, this paper suggests the AMESim (Advanced Modeling
Environment for Simulation of Engineering Systems) as simulation program to calculate injection mass. For both simulation
and experiment, n-heptane is used as fuel. In AMESim, I modeled the GDI injector and simulated several cases. In experi-
ment, [ acquired the injection mass using Bosch method to apply ambient pressure. The AMESim show reasonable result in
comparison with experimental data especially at injection pressure 15 MPa. Other conditions are also in good accord with
experimental data but error is a little bit large because the injection mass is so low.
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Table 1 Injector parameters
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Fig. 1 GDI injector model
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Table 2 Fuel properties

Fuel n-heptane

Density 679.5kg/m3
Bulk Modulus 946.1358MPa

0.928¢cSt @ -17.8°C

Kinematic Viscosity
0.511cSt @ 37.8°C

Coefficient for temperature

R . 0.7
viscosity characteristic

Table 3 Variables of AMESim and experiment

Injection Pressure [MPa] 5,10, 15
Ambient Pressure [MPa] 1,2,3
Injection Duration [ms] 0.5,0.8, 1.2
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Fig. 2 Injection mass measuring apparatus
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Fig. 3 Injection Mass Comparison between Experiment
and AMESim Results

Table 4 Injection Mass Reduction Ratio as Increasing
Ambient Pressure

Injection Pressure [MPa] 5 15
Injection Duration [ms] 0.5 0.5
Ambient Pressure [MPa]| 1 3 1 3
Injection Mass [mg] 4.07212.926 | 6.794 | 6.504
Reduction Ratio [%] 28.14 427

Table 5 Error of AMESim and Experiment

Injection Ambient Pressure
Duration 10 bar 20 bar 30 bar
0.5 ms 7.61% 7.50% 4.92%
0.8 ms 4.23% 2.10% 0.95%
1.2 ms 4.81% 2.04% 1.34%
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Fig. 4 Injection Rate Comparison between Experiment

and AMESim Results at Injection Pressure 15MPa,

Ambient Pressure 3 MPa
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