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Controller Design for Stable Engine Idle Mode

Young-Choon Lee* , Du-Yeol Pang**, and Seong-Cheol Lee***

ABSTRACT

The engine idle speed mode becomes worse as one drives a vehicle for several years. This is due to
ageing of engine and power-train parts. In this case, unstable idle conditions such as engine stall and droop
are frequently experienced when the engine gets heavy torque loads due to power steering pump and air
conditioning compressor. The objective of this paper is to study on the idle speed control using PID controller
vnder load disturbances. The input of the PID controller is an error of rpm. The output of the PID controller
is an ISCV duty cycle. The dSPACE Controller Boards are used to interface with engine. The on-vehicle test
i5 realized using by SIMULINK and BLOCKSETS tools. The real time interface control panel supplied by
Control Desk S/W is designed to have good results in engine idle speed control.
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7|1s4ddYy V,, :manifold volume(m®)
7y fuel efficiency(%)
Mg : cylinder air-mass(kg) w :engine speed (rad/s)
P,, :manifold pressure(kPa) wy :desired engine speed (rad/s)
Qpn, : heating value of fuel(Kcal) AFR,,, :stoichiometric air to fuel ratio
R :ideal gas constant(J/kgK)
T,, :intake manifold gas temperature(K) 1. A =

T, :load torque(Nm)
T; :engine indicated torque(Nm)
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T, :engine friction torque(Nm)

V4 :displacement volume(m®)
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Fig. 3 Experimental system setup
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