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ABSTRACT

Currently, motorcycles are the maximum extensively used
approach of transportation in Indonesia. apart from being a way
of transportation and for delivering items, of direction, it has
unique settings from motorbikes which might be used for daily
purposes via making overall performance upgrades by using
modifying the noken axle (camshaft) on motorbikes which are
used each day. The characteristic of the camshaft is to
manipulate the valve opening, both the consumption and exhaust
valves at the time decided with the aid of the four stroke engine
cycle. at the changed engine, numerous adjustments have been
made to several systems and components to improve the
performance of the bike. The cause of this take a look at become
to determine the performance of the Honda Absolute revo 110
cm? (cc) combustion engine which incorporates torque, strength
and gasoline intake with the aid of comparing the standard
camshaft and The changed camshaft which has modified the lift
top by using Imm has changed in the absolute revo 110cc
engine, adjustments occur amongst them in torque, energy and
greater gasoline intake enter the combustion chamber. The
studies was received from a tool which can decide power called
Dynotest. Dynotest serves to measure the torque strength of a
motorcycle that has been modified by means of camshaft so as
to understand better which is the modified camshaft and the
usual camshaft on a 110 cm?® REVO absolute motorcycle.

KEY WORDS: Camshaft, Power, Torque, Fuel consumption,
Dyno test

1.0 INTRODUCTION

The camshaft's cause is to regulate the hole and remaining of the
valves at the right time, which is meant to fill the cylinder with

a aggregate of gas and air earlier than combustion occurs and
empty the cylinder after the combustion manner has happened.
That sounds quite sincere, however how this function is achieved
could have a huge impact at the engine's torque, strength,
operating variety and functionality.

A four-stroke engine is an internal combustion engine,
which in one combustion cycle will experience 4 piston strokes.
currently, inner combustion engines in automobiles,
motorcycles, vans, airplanes, ships, heavy system and so forth,
normally use a four-stroke cycle. The four strokes include the
consumption stroke, compression, electricity and exhaust stroke.
Which ordinary calls for crankshaft rotations in keeping with
cycle on a gasoline engine or diesel engine.

The feature of this camshaft is to regulate the hole and last
time of the intake/intake valve and exhaust valve. There are
numerous lobe components on the character camshaft that have
to be definitely distinguished from each other, because the lobe
is divided into three distinct regions, specifically: heel, nostril,
base circle (basic circle of commencing and remaining time
factors and wings). Figure 1 illustrated camshatft.

Figure 1: Camshaft

Torque is the rotary stress pressure on the rotating element,
the motorcycle is pushed by means of torque from the crankshaft
(Stevansa, 2014). Torque is a measure of the engine's potential
to do work. The importance of torque is a derived amount this is
commonly used to calculate the strength produced through an
item rotating on its axis. The unit of torque is normally expressed
in N.m (Newton meters). because there is this torque that reasons
the item to rotate on its axis, and the object will stop if there's an
attempt to counter the torque with the identical value within the
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opposite direction. In a combustion engine, to decide the shaft
strength, the torque have to first be regarded. Measuring torque
at the combustion engine shaft uses a tool referred to as a
Dynamometer. The running principle of this tool is to provide a
load that is contrary to the route of rotation till the rotation
processes zero rpm. This load is similar to the shaft torque. In a
real engine, the weight is the engine additives themselves which
includes engine add-ons (water pumps, lubricating pumps,
radiator enthusiasts), electric generators (battery charging,
power, lights, spark plugs), engine friction and other additives.
From the calculation of torque, the quantity of energy produced
by means of the engine at the shaft can be decided using the
system for calculating.

Torque: M =F x L, wherein:
M =torque (N.m)
F = force acting on the piston (N)
L =% piston stroke (m)

Figure 2 illustrated moving of camshaft.

Cam Terminology Graph

j 9
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Figure 2: Moving camshaft
2.0 METHODOLOGY

Electricity is the amount of motor work consistent with unit time
(AA Busono, 2010). The unit of electricity is hp (horse power).
energy on a motorcycle can be measured the usage of a Dyno
tester, so that you could calculate the axle energy can be
recognized by means of the use of the following method.

Pi= (PxLxaxn)/2

Where:

Pi = motor power (watt)

P = motor pressure (pascal)
a = piston surface area (m)
L = piston stroke (m x 10-3)
n = working speed (Rpm)

2.1 Fuel Consumption
Gasoline is a fabric used inside the combustion procedure.
without gas, combustion would no longer be feasible. gas is a

hydrocarbon compound processed from petroleum. The gasoline
usually utilized in bikes is gas. the principle factors of fuel are
carbon and hydrogen. the choice of fuel as a gas is primarily
based on attention of features, specifically calorific fee, which
is the quantity of heat electricity that may be used to provide
work/effort, and volatility, which measures how easily gasoline
will evaporate at low temperatures. those matters need to be
considered because the better the calorific fee, the decrease the
volatility, while low volatility can reason gasoline to be hard to
burn (Stevansa, 2014).

For fuel consumption, handiest the quantity of gasoline
consistent with unit time (I/hour) with the system:

V £x3600
FC=—L"—"— _1n
tx 1000

Where:

FC = Fuel Consumption

Vf= Consumption volume (L/h)
t = Consumption time (mL)

3.0 DISCUSSION

3.1 Power Results

From the data table underneath (Table 1), the effect of changing
the perspective period at the modified camshaft manner that the
valve opens longer and reasons greater gas to enter and reasons
greater efficient combustion, accordingly producing more
energy than the same old camshaft (Table 2).

Table 1: Before Modification

No | Rotation Standard Modified
(RPM) Camshaft Power Camshaft Power
(hp) (hp)
1 5500 8.6 8.9
2 6500 10.5 11.0
3 8500 12.3 12.7

Table 2: After Modification

No | Rotation | Standard Modified Camshaft
(RPM) Camshaft Power Power (hp)
(hp)
1 5500 9.4 10.7
2 6500 11.6 12.3
3 8500 11.8 12.3

Standard Camshaft Power Graph and Modified Camshaft Lift
Imm used Pertalite Fuel as shown at Figure 3.While Standard
Camshaft Power Graph and 1mm Lift Modification used

Pertamax Fuel shown at Figure 4.
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Figure 3 : Camshaft power for Pertalite fue
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Figure 4: Camshaft power for Pertamax fuel

3.2 Torque Data Results

The information table under shows the effect of changing the
perspective period on the camshaft. changes make the valve open
longer and reason more gas to go into and cause greater efficient
combustion, resulting in more torque than the standard camshaft.
Table 3 shows the standard torque for Pertalite fuel, while Table
4 shows the standard torque for Pertamax fuel.

~o~ Camshai Modification

Figure 6: Standard torque for Pertamax Fuel

3.3 Fuel consumption

From the data table received beneath, it can be seen that the
impact of changes within the angle duration on the changed
camshaft is that the valve opens longer and reasons extra
gasoline to enter, so that the modified camshaft makes use of
extra gasoline than the same old camshaft. gasoline intake is also
inspired by means of the octane content material, the better the
octane content material, the greater wasteful it's miles, for the

Table 3: Torque of Standard and Modified Camshaft with octane content of Pertalite gas is 88 whilst the octane content for
Pertalite Fuel. Pertamax is 91. Table 5 and 6 demonstrate fuel consumption of
No Rotation Camshaft Camshaft Pertalite and Pertamax fuel respectively.
(RPM) | Standard Torque | Modified Torque
(Nm) (Nm) Table 5: Fuel Consumption on Standard and Modified Camshaft
1 5500 10.11 11.48 with 1 mm Lift using Pertalite Fuel
2 6500 11.51 11.99 No | Rotation | Camshaft Standard | Camshaft Modified
3 8500 10.24 10.59 (RPM) | Fuel Consumption Fuel Consumption
(L/h) (L/h)
1 5500 0.79 0.93
Table 4: Torque of Standard and Modified Camshaft with 2 6500 1.22 1.69
Pertamax Fuel 3 8500 1.84 2.05
No Rotation Camshaft Camshaft Modified
(RPM) | Standard Torque Torque (Nm) Table 6: Fuel Consumption on Standard and Modified Camshaft
(Nm) with 1 mm Lift using Pertamax Fuel
1 5500 12.18 13.76 No | Rotation | Standard Camshaft | Modified Camshaft
2 6500 12.62 13.43 (RPM) Fuel Consumption | Fuel Consumption
3 8500 9.82 10.21 (L/h) (L/h)
1 5500 0.72 0.92
Standard Camshaft Torque Graph and Modified Camshaft for 2 6500 1.08 1.39
Pertalite Fuel shown at Figure 5. 3 8500 1.73 2.08

12,5

12
: P

Torque (N.m)
S . B
[V, B SN

Fuel Consumption (L/hr)

e

8500

== Camshaft Standard
—m—  Camshaft Modification

=
o

5500 6500

Rotation (rpm)
Figure 5: Standard torque for Pertalite Fuel

Standard Camshaft Torque Graph and Modified Camshaft Lift
Imm Pertamax Fuel shown at Figure 6.

Pertalite Fuel Consumption Graph on Standard Camshaft and
Modified Camshaft demonstrate at Figure 7.
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Figure 7: Fuel consumption for Pertalite Fuel

Pertamax Fuel Consumption Graph on Standard Camshaft and
Modified Camshaft as shown at Figure 8.
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Figure 8: Fuel consumption for Pertamax Fuel

4.0 DISCUSSION

From the records received above, it shows that the changed
camshaft is more wasteful than the same old camshaft because
the exchange inside the attitude of the length is longer, in phrases
of combustion, the modified camshaft is greater green than the
standard camshaft. In phrases of economic system, the same old
camshatft is extra cost-efficient than the changed camshaft. It has
to be referred to that this modified camshaft is higher used for
purchasers in mountainous regions and for couriers delivering
goods.

5.0 CONCLUSION

After checking out the standard camshaft and changed camshaft
with 1mm raise on a Honda Absolte Revo 110 cc motorcycle,
the subsequent conclusions were obtained:

The effect of variations in popular camshaft and changed
camshaft can be concluded from the evaluation of camshafts
consisting of electricity, torque, and gasoline consumption, from
modifications inside the modified camshaft, power and torque
have changed a good deal better than the changed camshaft than
the same old camshaft and for gasoline intake, the changed
camshaft is extra wasteful than the standard camshaft due to
modifications in period experienced by means of the modified
camshaft which has been delivered with a 1mm raise which
influences the valve establishing and closing period longer than
the standard camshaft.

From the check on the absolute revo a hundred and ten cc
motorcycle, the motorbike engine experienced a totally green
boom within the modified camshaft as compared to the standard
camshaft which affects the particular gasoline intake of energy,
it can be seen that the fuel consumption is more wasteful at the
modified camshaft than the standard camshaft. In phrases of
economy, the usual camshaft is greater green than the changed
camshaft due to the fact it's far greater low-priced.
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