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Abstract : Hybrid powertrain systems have been developed to improve the fuel efficiency of internal combustion
engines. In the case of a parallel hybrid powertrain system, an engine and a motor are directly coupled. Because of the
hardware configuration of the parallel hybrid system, friction and the pumping losses of internal combustion engines
always exists. Such losses are the primary factors that result in the deterioration of fuel efficiency in the parallel-type
hybrid powertrain system. In particular, the engine operates as a power consumption device during the fuel-cut
condition. In order to improve the fuel efficiency for the parallel-type hybrid system, cylinder deactivation (CDA)
technology was developed. Cylinder deactivation technology can improve fuel efficiency by reducing pumping losses
during the fuel-cut driving condition. In a CDA engine, there are two operating modes: a CDA mode and an SI mode
according to the vehicle operating condition. However, during the mode change from CDA to SI, a serious fluctuation
of the air-fuel ratio can occur without adequate control. In this study, an air-fuel ratio control algorithm during the mode
transition from CDA to SI was proposed. The control algorithm was developed based on the mean value CDA engine
model. Finally, the performance of the control algorithm was validated by various engine experiments.

Key words : Air fuel ratio($1¥9]), Cylinder deactivation( ¥1t] H] 243}, Mode change(X = #3}), Engine
modeling(N1 % E @), Air fuel ration control(3 1 1] A o)

Nomenclature n : engine speed, rpm * 1000

p - pressure, N/m” T : time constant, s
T : temperature, K n : efficiency
\% - volume, m’ C : mode factor
m - mass k:g Sm : 1% order coefficient of normalized air charge
m : mass flow rate, kg/s eqduatlon
N - engine speed, rpm ym  : 0" order coefficient of normalized air charge

, equation

t : coefficients of indicated torque at MBT model
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: coefficients of air-fuel ratio efficiency on

torque model

: coefficients of spark timing efficiency on

torque model

Subscripts

man : intake manifold
at : air through a throttle
ap : air through a port
vol  :volumetric
fc : fuel into cylinder
fv : fuel vapor
ff : fuel film
fi : fuel injected
mc : multi-cylinder
CDA : cylinder deactivation
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(a) Desired torque profile
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