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Effects of Variable Valve Timing Operation Modes on Engine Performance
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ABSTRACT

Adaptive valve timing control is one of the promising techniques to accomplish the optimized mixture
formation and combustion depending on the load and speed, which is needed to meet the future challenges in
reducing fuel consumption and exhaust emissions. The behavior and the effect of adaptive valve timing
control system has been investigated by computer simulation, which simulates the gas dynamics in engines.

Improved fuel economy can be achieved by reduction of pumping loss under low and mid load conditions.
EIVC(Early Intake Valve Closing) strategy turns out to be superior to LIVC(Late Intake Valve Closing)
strategy in reducing fuel consumption.

Deterioration of combustion quality can be overcome by introducing LIVO(Late Intake Valve Opening)
strategy, which increases turbulent intensity in cylinders. Furthermore, LIVO can reduce HC emission by
decreasing the required amount of fuel to be injected during cold start.

FR7]4-80] : Pumping loss(*H 3 =41), VVT(ZPaWl H 7] 59%), PMEPCH 33 i3 & 9t 2)), EIVC(E7)
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Nomenclature MOC : method of characteristics

IVO : intake valve opening crank angle P : densitly
IVC  : intake valve closing crank angle § velacity
EVO : exhaust valve opening crank angle Ii DEGme
EVC : exhaust valve closing crank angle 5 ax.‘ea of pipe .
EIVC : early intake valve closing 3 dlameter ofplpc.

X j : k specific heat ratio
LIVC : late intake valve closing R
LIVO : late intake valve opening a ht?atltransfer- ;
CA 2 sk f friction coefficient
TG . top dead center
BC . bottom dead center 1. A &
FCT : flux corrected transport
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Fig. 1 Reduction of pumping loss by adopting VVT strat-
egies : Shaded area represents the amount of pump-
ing loss reduction

Mo 6%, 2001 25

Copyright (C) 2003 NuriMedia Co., Ltd.



S

|

oTL-]. 1,2)

vl 7] W] A AV E et %_*;'!.';E
Ji= b N o) A S E )
SR ICR IR wﬂwwmmn
243 5 lol, A vl iz
%%4%Aﬂw@ﬂw1aéﬂ@
Yol £78%E A%, Wrle
Aol = Frl7) WHE e e A7) &
oM gE Hagste] AT FE
= .’cé}o}‘: 5 2dsty, A §-547F A v &5
ES Eolan g Az o

=
=0 [e)
=) 0}. lﬂ Q9

&
/' =

to

e
W gl A sk A L, i e S

ol AaAA L AL o] FATo] 9

EGR A 2~ &) glo] wlm 7)) A7) = 4ykoiz 4
AR ) ES AnE 5 vk =, AU
YRz 89 ]5],:: Oje_o] E e R ;H_q]z\]/]
2 Hof FAE o] &t ETFoRH, 759
RS kol 4R SUS FEs
A4 5 Atk ol ZHE, YAF Al A7 H
= 615l M 4 A G AL 4 ol A

Z Yoo AME = %
L.]_.l‘l]

e A 7hE B A A7) 7] E ol
B8 ol &9 23 An A4,
A A G ol sk o eke W akw A]-E
i A

of nj& EA]S A

=

'HEH 9lsto], 7l Z2l
A5l 714 7] A el HeFol EIVC, LIVC? ‘1
A vtk kAo &, WA EA] ¢
B whabr A A7kab) siskel, Aa Ul
: HeEFow Y=

LIVO &3 g ol oigh 7 A& A skt

o /AT FUE A%

2. ol & &
2.1 ol that A
A2k a4 ¢ el ¥l <1zl Table 13} gHo,

1
ol

ul el AR, FusAl, Agw FA ol
Atk FRH GG NE AN G 22
26 et AtsAtgsts =y

Table 1 Specification of a model engine

Displacement volume [cc| 1996.8
Compression ratio 9.4
Connectmb rod length [mm] 131.9
Piston stroke [mm] 79.5
Valve timing (Base system)
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