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A Quick Warm-up System during Engine Startup Period
Using Adaptive Control of Intake Air and Ignition Timing
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ABSTRACT

To warm up catalyst quickly has an effect on
emission reduction during engine startup mode, to give
an example, a method using ignition retarding is
generaly known.

In this investigation the quick warm-up system was
put into practice by the logic which much intake air was
guided into the cylinder using feedforward control, and
engine speed was controlled by ignition timing.

In addition this method had need to prevent
deterioration of control with variations in air-device flow.
Therefore it had been able to advance performance by
means of compensation for the mass flow rate using an
Adaptive Sliding-mode Controller and learning
coefficient of compensation for the mass flow rate.
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Table 1 Example of flow rate tolerance of RACV
Flow rate (m3h) Tolerance (m3h)

1.8 (Min.) -0.7, +0.6 (39%)

22.0 + 2.3 (10.5%)

64.0 (Max.) + 6.8 (10.6%)
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Table 2 Specification of experimental vehicle

Vehicle : 98 Model year ACCORD EX-ULEV
Engine : L-4 , 2.3liters SOHC-VTEC (Prototype)
ECU : Prototype
Catalyst : Tri-metal type (Pt:Pd:Rh=1:15:1)

277.5g/ft3, 600cell/in?, 1.7L,100,000mile aging
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Table 3 Emission reduction rate using Quick
Warm-up System (LA-4 Mode)

CO NMOG NOXx

50% 45% 60%
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