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Abstract : This paper provides a description of the combustion model to obtain an accurate dynamic engine
phenomenathat satisfies real-time simulation for model-based engine control. The combustion chamber is modeled as a
storage device for mass and energy. The combustion process is modeled in terms of a two-zone model for the burned
and unburned gas fractions. The mass fraction burnt is modeled in terms of a Wiebe function. The instantaneous net
engine torque is calculated from the engine speed and the instantaneous piston work. The modeling accuracy has been
tested with a cylinder pressure data on a test bench and also the ability of real-time simulation has been checked . The
results show that combustion model yields sufficiently good performance for the model-based control logic design.
However the influence factors effected on model accuracy are some room for improvement.

Key words : Model-based engine control (5.2 7] 5+l 71 A o]), Combustion model (145 2), Mass fraction burnt
(A HFAAEE), Simulation(A] &2 o] A1)

Nomenclature P : pressure, Pa
A : area, m’ Q  heat flux (kJ/s)
B : bore, m @  :heating value (kJ/kg)
f - regression Parameter RGF, rg_fract : residual gas fraction
H - enthalpy (kJ/s) R : gas constant
h - heat transfer coefficient r : crank radius, m
I : control step S : piston position,zdeg
k : specific heat ratio Sa  :surfacearea, m
IVO, IVC : intake valve open, close time, deg T - temperature, K, time, s
L : stroke, length, m Tg  :torque, Nm
| : connecting road length, length, m Uu  :internal energy, kJ, kJ/kg
m : mass, kg \Y : cylinder volume, m®
N : engine speed, rad/s W :piston work
X : mass burnt fraction
S) : crank angle, rad
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Subscripts

: combustion chamber
: combustion duration

: burned gas
: downstream

> cylinder
: flag bit

htreles : heat release

b

c
cyl
d
ds
flag

: intake, exhaust stroke
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Table 1 Constant for calculating cylinder gas velocity

Stroke a G

Gas exchange 6.18 0

Compression 2.28 0
Combustion & Expansion 2.28 0.00324
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Fig. 1 Schematic diagram of combustion model
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