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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.

FQ27]%-80} : Pumping loss(A33 £4), VVI(ZHH A B 7]75), PMEP(SE 3 H & 9H=), EIVC(E7]2
B z7194), LIVC(E71¥E =2 ¥4, Cold start(*§7F Al&)

Nomenclature MOC : method of characteristics

IVO : intake valve opening crank angle p densrfy
IVC : intake valve closing crank angle u velocity
EVO : exhaust valve opening crank angle I}; pressut{e )
EVC : exhaust valve closing crank angle D Zfea Ot plpz .
EIVC : early intake valve closing tameter 0 plpe'

. . k specific heat ratio
LIVC : late intake valve closing heat transfer
LIVO : late intake valve opening q - .
CA  : ocrank angle f friction coefticient
TC : top dead center
BC : bottom dead center 1. A&

FCT : flux corrected transport

u] 9] £ A] B E(urban mode)$} o], o
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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
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Table 1 Specification of a model engine

Displacement volume [cc]

1996.8

Compression ratio

9.4

Connecting rod length [mm]

1319

Piston stroke [mm]

79.5

Valve timing (Base system)
IVO/IVC
EVO/EVC

340/608
118/398
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