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Abstract:

The interior ignition motor (ICE) discovers its
place in the market with most recent structure. This
paper subtleties the new plan and dynamic
reenactment of an electro-pressure driven camless
motor valve actuator (EH-CEVA) and test check
with lift position sensors. As a rule, camless motor
advances have been known for improving eco-
friendliness, upgrading power yield, and
decreasing discharges of inward burning motors.
The epic electro-pressure driven  actuator
structure, dynamic reproductions, and
investigation dependent on plan particulars
required to fulfill the activity exhibitions. A
promising option of the traditional camshaft in
interior burning motors is one that replaces the
camshaft with electromagnetic actuators. This
purported camless framework gives extraordinary
chances to the car business. To examine the upside
of the framework against the cam framework right
off the bat, we displayed the lift profiles of the two
frameworks with novel scientific articulations. For
the camless framework we demonstrated an
Electromagnetic ~ Valve  Actuating (EMVA)
framework that catches a plant move work and a
PID controller with a set-point following plan.
Reproduction result in MATLAB/Simulink of the
hypothetical camless lift profile was brought into
Curve Fitting (CF) Toolbox of MATLAB and the
novel numerical model was figured it out.

Key words: Camless engine, Electro-hydraulic
actuator, Electromagnetic actuators, Camshaft

Engine.
1.0 Introduction

Regardless of numerous extraordinary
points of interest, particularly mileage than

gas motors of about 30%, diesel motors
are still less mainstream than fuel motors
because of innate restrictions in
commotion and outflows. Cams, engines,
reinforces, and so on. Every one of these
subtleties have now been fused into the
inside ignition motors, yet these parts will
before long be supplanted, and camless
motor innovation will before long be
embraced. arrangement on inner ignition
motors. In a camshaft less motor, the
development of the sheets is controlled
straightforwardly by the actuator without
utilizing a camshaft or mechanical
associations. Various investigations have
demonstrated that a camless dish
framework can expel numerous parts
contrasted with a conventional gas
dissemination framework. The
programmed motor is furnished with a
camless gas dissemination framework with
electro-water powered and electro-
mechanical control components that have
been read for over 20 years, however it has
not yet been profoundly pertinent

Benefits Of Camless Engines

The advantages of a cam cooler incitation
are many. Perhaps the best advantage is
the capacity to change time inconclusively.
Expanding torque can be made by
attempting to change a progression of time
esteems to acquire the ideal usable
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volume. This builds motor productivity
and lessens fuel utilization, additionally
decreases dangerous discharges, expands
motor sturdiness and life span, and enables
change in accordance with suit various
sorts of fuel. just as the states of every area
of action. The electromechanical actuator
acts to build the general proficiency of the
motor by wiping out erosion misfortunes
of the camshaft parts, diminishing the
motor weight and decreasing the yield
influence of the crankshaft. to hybridize
gas dispersion gadgets.

ADVANTAGES

e Enables the development of higher
torque throughout the entire rev
range which in turn improves fuel
economy

e Cylinder Deactivation can be
achieved during the idling phase

e Exhaust gas recirculation is
improved

e Reduces friction losses

e Reduces the inertia of moving parts

Camless Sub-systems

The camless system comprises of various
subsystem that interact, these are;
electrical,  magnetic, gaseous  and
mechanical subsystems. A mass-spring-
damper is use to represent the mechanical
subsystem of the camless system. The
mass m [kg] in figure 2(b) is the combined
masses of the armature and the valve. In
figure 2(a), h is the distance between the
armature and the upper plate, h € (0,8).
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Figure 1.1 Mass-spring damper
representing the camless system

Mathematical Model of the Camless
System

A free-body-diagram of the forces acting
on the valve is shown in Fig. 3.
Downwards and upward positions of
forces are considered as negative and
positive respectively
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Figure 1.2: Free body diagram of forces
on a valve

Spring Forces

The upper spring force is denoted as Fus
and the lower one as FUs,. These two
springs have the same spring constant
denoted as ks, for the upper spring, we can
write,

S =k (g +h—4)=k (h,,

.t

—IFJ+|’_'“,.{L'.,', (1)
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And then for the lower spring,

Sy =k (co +4=h) =k (h—hy ) +eok, (2)

Where, c0 is the initial compression of
both springs at the equilibrium point (h).
The resultant of both spring forces gives

fi=0, — 1, =2k (k) (3)

And,

ho=h-h (4)

[ai-L§

Where, fs(h) [N] is the elastic force
exerted by springs.

2.0 Literature Review

Ravi Shah (2014) since the innovation of
inside ignition motors, camshafts have
been utilized to work the valves on the
chamber head to get air and fuel and oust
exhaust gases. The customary valve train
has its restrictions: the single lobed cam is
intended to work the valves at just explicit
times of the Otto cycle, along these lines
keeping the motor from accomplishing
most extreme torque at higher rpms.

Aliyu Bhar Kisabo (2012) a promising
alternative of the conventional camshaft in
internal combustion engines is one that
replaces the camshaft with electromagnetic
actuators. This so-called camless system
provides great opportunities for the
automotive industry. To investigate the
advantage of the system against the cam
system firstly, we modelled the lift profiles
of both systems with novel mathematical
expressions.

Avinash Sahani (2011) Cam has been an
integral part of internal combustion engine
from its invention. Cam controls the
breathing channels of the IC engines and
hence maintains constant valve timing.

The problem in using cam shafts is being
major power wastage in accelerating and
decelerating the components of the valve
train.

3.0 Methodology:

Camless engines generally employ one of
two types of camless actuators: electro-
hydraulic or electro-mechanical valve
actuators. The actuators receive input from
the ECU via a dedicated CAN bus to open
and close the poppet valves at a prescribed
crankshaft angle timing, transition time
and lift, matching the valve timing request
sent by the ECU. Feedback is then sent by
the actuators through the CAN bus to
verify the actual occurrence of the
operation

DISC VALVE WITH ELECTRO-
MECHANICAL DRIVE

This type of system uses an armature to act
on the body of the valve. The outer shell
consists of an electromagnet coil that can
attract or push the steel core, from which
the valve opens and closes.

Valve in the Valve in the Valve in the
close position  intermedigte position  open position
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Figure 3.1: Disc valve actuator by
electromechanical
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The majority of these frameworks use
electromagnetism or magnets to make the
fascination or push of the primary
actuators made of iron or ferromagnetic
center. These kinds of armature are
restricted by the actuators since they rely
upon the movement go. In the event that
this hole increases, (for example, when the
separation between the moving part and
the  changeless magnet or the
electromagnet expands), the effect power
will diminish In request to keep up the
powers applying intensely on the armature
as the size of the uprooting builds, a high
voltage current in the curl must be utilized.
The most recent electromechanical valve
actuator component of the kind of dish
container type plate doesn't utilize an iron
or ferromagnetic armature rather than an
armature that is a live curl.

4.0 Results and discussions

The admission arrangement of an inner
burning motor (cam or camless) comprises
of the air channel, carburettor, the throttle
plate, consumption complex, admission
port, and admission valve. These limit the
measure of air which a motor of a given
relocation can accept. The parameter used
to quantify the adequacy of a motor's
acceptance procedure is the volumetric
productivity To look at camless and cam
valve inciting frameworks, we utilized
volumetric proficiency. The definition
considered here wuses mass of air
maintenance inside the chamber. the
framework with the biggest zone for a
particular tallness (h) and time (t) will be
progressively productive. The camless
framework will consistently have more air
maintenance because of bigger zone
contrast with the cam framework. This

improves the previous than the later at all
motor paces.

Figure 4.1. Intake system of an Internal
Combustion engine.

Table 4.1: Experimental data for cam
actuation system.
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Where, a1=3.53, b1=24.82, c1=1.404,
a2=3.393, b2=433.9, c2=4.48.

Varying o and 3 can give different h and t
for a complete duty circle, this is
illustrated in figure 4.2.
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Figure 4.2: Lift profile for the cam
actuating system.
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Combining the theoretical and experiment
lift profiles of the cam system, gave the
plot in figure 4.3.
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Figure 4.3: Theoretical and
experimental lift profile for cam system.

The camless system eigenvalues in
suggests that the system dynamics is stable
but oscillatory. This was corroborated by
open-loop simulation result. Also, the bode
plot of the open loop system depicts a
weak stability (Phase Margin of 0.257 at
4.04 rad/s).

Table 4.2: PID Controller properties.

P 1 D N ils) tls) PO[% GMdh)  PM
23 13 1 15 01s 37 713 Inf 8’

From Table, the time response
characteristics of rise time (tr), settling
time (ts) and percentage overshoot (PO),
are given for the optimized controller. The
phase margin (PM) of the closed-loop
system is greater than that of the open-loop
system and is at 13.4 rad/s. While the gain
margin (GM) is a infinity (Inf), at a
frequency of infinity rad/s.
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Conclusion

Two whole of-sine numerical conditions
were utilized to portray the lift profile of
camless (EMVA) and cam valve activating
frameworks of Internal Combustion
motors.  These  were accomplished
fundamentally by bend accommodating
their separate exploratory information in
MATLAB  utilizing  Curve  Fitting
Toolbox. The scientific  conditions
acknowledged in this examination have the
upside of being versatile with various
motor valve stroke and timing. Volumetric
productivity figured at various motor rates
for both the camless and the cam
framework uncovers that the previous is
more effective than the later.
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