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The change of torque and sfc according to intake and exhaust valve
deactivation

Jongmin Koh - Seibum Choi

Graduate School of Automotive Technology, Korea Advanced Institute of Science and Technology, 373-1, Guseong-dong, Yuseong-gu,
Daejon 305-701, Republic of Korea

Abstract : Camless engine uses intake and exhaust valve driven by hydraulic or magnetic valvetrain instead of
mechanical camshaft valvetrain. Camless engine is able to control valve lift, valve duration, valve phase and firing order,
and to deactivate cylinder. As the result it can optimize fuel efficiency, performance and emission for any operating
condition.

The purpose of this research is to investigate the change of torque and specific fuel consumption according intake and
exhaust valve deactivation using commercial engine analysis software Wave and Matlab-Simulink.

Key words : camless engine(712]2~ olZl), sfc(specific fuel consumption, 154-H]8&), EMV(eletromechanical
valvetrain), VVT(variable valve timing, 7}#@ = €E}eo]=]), Si(spark ignition, =% %d3}), DOHC(double overhead
camshaft)
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Fig. 1 Schematic of 4cylinder DOHC engine model
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Table 1 Engine specification

No. of cylinder 4
Stroke per cycle 4
Engine type Spark ignition
BorexStroke 78.1mm x 82mm
Connectin rod length 150 mm
Displacement 1.571mm’
Compression raito 10.0
firing order 1-3-4-2
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Fig. 2 Torgue wave of 4cylinder deactivation per 4cycle
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Fig. 3 Torque wave of 1cylinder deactivation per 1cycle
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Fig. 4 Torgue wave of 1valve deactivation at 6000rmm
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Fig. 5 Torque wave of 1valve deactivation at 4000mm
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Fig. 6 Torque validation of 1-intake valve deactivation
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Fig. 7 Power validation of 1-intake valve deactivation
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Fig. 8 bsfc validation of 1-intake valve deactivation
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Fig. 9 Torgue wave of 1cylinder deactivation per 1cycle
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Fig. 10 Torque wave of 2cylinders deactivation per 1cycle
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Fig. 11 bsfc validation of 1cylinder and 2cylinders
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