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A Prediction Study on the SI engine Characteristics
using the Variable Valve Timing
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ABSTRACT

In this paper, a zero-dimensional two zone model is developed to investigate the effects of
variable valve timing on combustion process in SI engine. The simulation results show that the
predicied data has good agreement with experimental ones. The useful information of
combustion process such like residual gas fraction, cylinder pressure, cylinder temperature and
NO concentration can be obtained and the effects of engine variables on combustion processes
and performances can be evaluated.
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NOMENCLATURE
D : Bore

@ : Angular speed H, : Fuel heating value
7, . Heat release coefficient R : Gas constant
#  Kinetic viscosity Q, : Heat transfer
¢ : Density E  : Internal energy
m . Mass €¢) : Net heat input and output
g  : Crank angle ¥  : Crank radius
2 . Enthalpy S Stroke
@ : Equivalence ratio Sy : Bumed zone expansion velocity
Ay : Flame front area S, : Laminar flame velocity

S, : Piston velocity
+ Y, dstdisn 7| AF e Sy Tutbulent velocity

wx QUSSR 7] A T e P . Pressure
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: Temperature
u : Infemmal Energy

u7p . Turbulent intensity

v : Volume
Ay, - Wetted piston area by bumed region
W . Work
Subscripts
: unburned

b : bumed
0 : Initial condition
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Fig. 2 Configuration of cylinder head
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Descriptions Specifications
4 Cycle air cooled SI
Type .
engine
No. of Cylinder 4
Digplacement 1997 ¢
Bore X Stroke 85 X 88 [mm)]
Compression Ratio 8.6
VO BTDC 20°
_ vC ABDC 64°
Valve Timing 55T BRDC 64°
EVC ATDC 20°
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Fig. 3 Schematic diagram of experimental apparatus
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