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Abstract : Camless Engine Valve Actuation (CEVA) technologies have been known for improving fuel efficiency, enhancing
power output, and reducing emissions of Internal Combustion(IC) engine. Electro-Hydraulic valve actuators are used to
eliminate the camshaft of an existing Internal Combustion(IC) engine and to control the valve timing of intake and exhaust
valves, valve duration independently. This paper presents a research activity like hydraulic valve actuator design, dynamic
simulations, analysis and adaptive valve timing control of Camless Engine Valve Actuator. Electro-Hydraulic valve actuator’s
main function is to provide fully variable open/close valve timing .The Camless Engine Valve Actuator (CEVA) system has
been modeled by means of a powerful hydraulic simulation tool, AMESim, which is useful for the dynamic simulations and
analysis of hydraulic systems. The designed model has been validated through comparison with mathematical model and
experimental results obtained in a prototype test bench. This research is focused on Adaptive valve timing control of Camless
Engine Valve Actuator (CEVA) system. A proposed valve timing control in this paper is used to robustly control opening
timing, duration, closing timing regardless of fluid temperature variations without high-cost sensors. Test bench data and
simulation results indicate that a Camless Engine Valve Actuator (CEVA) system would verify the effectiveness and feasibility
of a fully variable valve timing technology.
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Nomenclature

R, : pressure of cylinder chamberd,2 , N/m2 X, : piston displacement, m

Q,, :meter in and meter out flow-rate, m3/s P, < supply pressure, N/m2

B. :effective bulkmodulus, N/m2 P density, kg/m3

A, : ram areas of the cylinder, m2 O initial displacement of valve spring, m

t,, : voltage on-duration during opening, sec
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=ed, E-mailnkn6189@kaist.ac.kr AT erence : reference opening/closing time, sec

AT easured Measured opening/closing time, sec
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X, : servo-valve displacement, m
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Table 1 Design and Performance Specifications

Specification Target Actual
Maximum engine speed | 5000rpm 4000rpm
Gas valve diameter 28mm 28mm
Maximum valve

. . 3msec Smsec
opening time
Max i |

aqulum va Ve, 0.3m/sec 0.3m/sec
Landing velocity
Maximum valve 1ift 7. 1mm 7. 1mm
Supply pressure 100bar 80bar
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Fig. 1 Valve lift and velocity event with command signals
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Fig. 2 Schematic of the valve actuator system
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Fig. 4 Model of the valve actuator system
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MX, +bx, +K(x, + &) =F(t)-F(t-t,) (6)

F() =0,
F(t) = P]_Apl_ Pzpﬁﬁ'
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Fig. 5 Model validation (Nonlinear model/Simple model)
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Fig. 7 Test bench configuration

]

JEE

.8
Szolo]Ele] AW ANE b,

I} fig.92 Test benchE 3+ 71¢]
A

N o=  10Hze] HA#So] <lv}
o
(e}

HIE X

HH
=

o gz =

—

Snubber (A1) o) 2|3} AT fE=gyE 9]
371 fslA delAf A odA SHE Wy
Au|Este] Wusle A] wWBe] &g}

w2t waskglet

1

<l

Hl
=
A
e
il

4>
oy o

J
=

Valve Lift Profile(mm)
o N A O ©

1.2 1.4 1.6 1.8 2
Time(sec)

[N

P
o
o
o

-1000

1 1.2 1.4 1.6 1.8 2
Time(sec)

Valve Velocity(mm/sec)
o

® 1500

=
a o
o o
o O O
T

a

o

o
T

1000 L L I L L
1.2 1.25 1.3 1.35 1.4 1.45

Time(sec)

Valve Velocity(mm/s

Fig. 8 Valve lift and velocity profile
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Fig. 9 Valve velocity profile
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Fig. 10 Simulation of valve timing control
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Fig. 11 Valve lift and velocity profile (Actual)
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Fig. 12 Valve lift and velocity profile (AMESim model)
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