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Abstract

This paper presents the design and implementation of sliding mode controller for the idle speed
control on dual Diesel-natural gas engine. The engine is an inherently discrete process, has uncertainty
and disturbances from other systems. A non-linear controller is designed on sliding mode theory. Different
strategies for the idle speed controller design are presented and compared with PID controller.
Experiments are divided into two operations, which are engine idling with the first gear engaged and
engine idling during air conditioner switched on and off with neutral gear. Experimental results show the
effectiveness of both controllers. Both controllers can control the idle speed well during normal operation.
However, during the swift set point change, the PID controller was proved to be only marginally effective.
But the sliding mode control has fast response and is robust with uncertain model and disturbance. The
sliding mode control gains can be scheduled to handle the speed-and-load variation.

Keywords: sliding mode control, idle speed control, Diesel Dual Fuel engine.
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M3 TaNda, gumwwmﬁma{ FUAT wazUWNN
d1 lagsanltlunisnasautdwsanszuszlalyd
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Software

MotoHawk SDK MotoView

T

4-Way CAN
Junction Box

Personal computer

Interface Board

Toyota Vigo 2500 cc.
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Toyota 2KD-FTV, Diesel

Model: .
Engine

Number of cylinders: 4 (Inline)

Number of valves: 16 (DOHC)

Manifold:

Cross-flow with turbocharger

Fuel system:

Common-rail direct injection

Displacement: 2,494 cc
Bore: 92.0 mm
Stroke: 93.8 mm
Connecting rod: 158.5 mm
Compression ratio: 18.5:1

Max power:

75 kW at 3,600 rpm

Max torque:

260 Nm at 1,600 - 2,400 rpm

Valve timings:

VO 718 deg CA
IvVC 211 deg CA
EVO 510 deg CA
EVC Odeg CA
Firing order: 1-3-4-2
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