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Construction of Map for Transient Condition of a SI Engine
and Refinement of Intake Air Model & Fuel Model

*¥
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ABSTRACT

For gasoline engines, a three-way catalytic converter that has the maximum efficiency at stoichiometric
air/fuel ratio is used to clean up the exhaust gas. So a precise air/fuel ratio control is necessary to maximize the
catalytic conversion efficiency. For a transient condition, a feed-forward air/fuel ratio control method that
estimates the air mass inducted into a cylinder is being used. In this study, a fuel injection map that makes an
accurate air/fuel ratio control possible was constructed for the very same transient condition. For the same
condition above, intake air model and fuel model were refined so that fuel injection values based on air mass
through a throttle valve and intake manifold pressure are equal to the map values.

F 87480 : Integration type ultrasonic flow meter(H 28 %3 FHA]), Air/fuel ratio control(F
4] Ao]), Transient condition(B] A AFe] %71), Fuel injection map(A & A )

Nomenclature 7 :compression ratio

¢; ' fuel fraction inducted directly to cylinder : gas constant of air

n :stroke index (1 stroke is 180° crank angle)

R
. T :temperature
m . mass flow rate v

:vol
m; :mass of fuel film volume

7., - proportional constant of pressure

my : mass of fuel inducted into cylinder
. x :air model parameter
m; :mass of fuel injected )
) 7, : fuel evaporation constant
M :air mass

P pressure Subscripts

¢ :cylinder

m : manifold
th : throttle
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