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Abstract

The simulation program which predicts the gas behavior in a spark ignition engine has been
developed and verified by the i with the i 1 results for the MPI engine,
naturally aspirated and turbochared engines with a carburettor. First paper describes the
calculations of the bebavior of gas in the intake and exhaust system.

The lized method of ch istics including friction, heat transfer, area change and
entropy gradients was used to analyze the pipe flow. The constant-pressure model was applied for
the analysis of the flow through engine valves, and the constant-pressure perfect-mixing model
was applied for the flow at manifold junction. The concept of the sudden area change was used for
the muffler and catalytic convertor. For the plenum chamber in an MPI engine, constant-pressure
model and constant-volume model were both examined.

Through the comparison of predicted results with experiments, the simulation program was
verified by showing good prediction of the behavior of IC engine qualitatively and quantitatively
under wide range of operating conditions.
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| Displacement Volume (cc)
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Fig. 5 Effect of Plenum Chamber Modeling on the Variation of Intake Pressure
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Fig. 13 The Variation of Intake Pipe Pressure
with Engine Speed (Stoichiometric, TC)
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