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Abstract : In diesel engines, accurate EGR control is important due to its effect on nitrogen oxide and particulate
matter emissions. Conventional EGR control system comprises a PI feedback controller for tracking target air mass
flow and a feedforward controller for fast response. Physically, the EGR flow is affected by EGR valve lift and
thermodynamic properties of the EGR path, such as pressures and temperatures. However, the conventional
feedforward control output is indirectly derived from engine operating conditions, such as engine rotational speed and
fuel injection quantity. Accordingly, the conventional feedforward control action counteracts the feedback controller in
certain operating conditions.

In order to improve this disadvantage, in this study, we proposed feedforward EGR control algorithm based on a
physical model of the EGR system. The proposed EGR control strategy was validated with a 3.0 liter common rail
direct injection diesel engine equipped with a DC motor type EGR valve.

Key words : Air charge(37]1%), Diesel engine(T] M %]), EGR(Exhaust Gas Recirculation, ¥l 7]7}2=A]<=3h),
Feedforward control(2F™ ] A7)

Nomenclature : universal gas constant, J/kgK

R

 denc 3

EFA : effective flow area, cm’ P + density, kg/m
T

: temperature, K

N : engine speed, rev/min
. K : specific heat ratio
Pr - pressure ratio
. . 1y  : volumetric efficiency
Por - critical pressure ratio
m  :mass flow rate, kg/s
P : pressure, Pa ;
v : volume, m’
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Subscripts
a s air
c : compressor
d : displacement
t : turbine

EGR : exhaust gas recirculation
exh :exhaust manifold

int : intake manifold
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