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Intake Air Control of SI Engine Using Dead-Time Compensation

Nobuo KURIHARA* and Yang ZHANG**

Abstract

Fuel economy can be improved by adopting the method of lean burning and reducing idle
speed. And to achieve it, it is required to improve the performance of engine speed control.
The dead time in the process of intake air control is one of the reasons, which cause the worse
response and poor stability of engine speed control. The problem of the dead time compensa-
tion for intake air control is investigated in this paper. The Smith predictor and compensators
are discussed in it. A new compensation method is presented in this paper, which is adopting
a Smith predictor combining with disturbance compensator to improve the engine speed control
system’s response to the disturbance at the front or rear part of the dead time. The simulation
of engine speed control with the dead time compensation confirmed that the modified intake air

control system is efficient.
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Modeling for engine speed control
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Tablel Model parameters of control object
K Coefficient of air flow 0.01 | (—)
T Time constant of air flow | 0.1 (s)
Vm Volume of manifold 3,170 | (cm?®)
Vel Volume of cylinder 450 | (cm?®)
Neo Engine speed 800 | (rpm)
Number of cylinder 4 (=)
J Moment of engine inertia | 0.15 | (kgm?)
D Coefficient of friction 0.432| (—)
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Fig.9 Simulation results for engine idle speed
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Fig. 10 Simulation results for disturbance
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