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ABSTRACT

Motorcycle in  Indonesia use several types of
Pertamina-produced fuel, such as premium (RON 88),
Pertalite (RON 90), and Pertamax (RON 92). However, the
price of gasoline-based fuels continues to increase there must
be innovations to save fuel use. This study measures the level
of efficiency between Pertalite mixed with additives with a
motorcycle testing method in a stationary and moving state.
Comparative research material was Pertalite with a mixture of
additives and Pertamax. The study was conducted with a
motorcycle filled with 300 ml of fuel and left to run with a
4000 rpm engine speed in a state of motion, then calculate the
time to spend fuel. As a comparison, the motor was used in a
moving condition and the mileage was measured until the fuel
runs out. The results show a different level of consumption,
which was lower consumption of Pertamax compared to using
other fuels on an immovable motor. When the motorcycle was
moving, Pertalite mixed with liquid additives was more
efficient than pure Pertalite and Pertamax.
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1. INTRODUCTION

The growth rate of motor vehicles is very high so that the need
for fuel will also continue to increase [1], [2]. The most widely
used fuels are fuels from fossils such as petroleum, coal, and
natural gas [3]. Gasoline is a liquid mixture derived from
petroleum and is mostly composed of hydrocarbons and is
used in internal combustion engines as fuel [4]. In general,
gasoline motor vehicles in Indonesia currently use several
types of fuel produced by Pertamina, such as Premium,
Pertalite, and Pertamax. Each type of fuel has a different
octane number [2], [5].

There are many factors that affect the quality of combustion
in the cylinder, including fuel quality (octane number),
temperature, and injection pressure [6], [7]. The octane
number shows the maximum amount of pressure applied to
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the engine before the gasoline spontaneously ignites [8], [9].
The higher the octane value, the higher the engine
performance and fuel consumption efficiency [10]. At a
certain pressure, the fuel will ignite because of the piston
pressure which raises the temperature in the cylinder [11].
Ignition by a spark plug which is a result of unwanted
pressure can cause knocking [9], [11].

Therefore, the use of fuel in accordance with the right
compression ratio in the engine is expected to optimize
engine performance, reduce damage, and more importantly,
make fuel use efficient [8], [12]. One way to make efficient
use of fuel is to add additives to the fuel [13], [14]. Research
on the effect of pertalite-methanol blends on performance and
exhaust emission of a four-stroke 125 CC motorcycle engine
shows that the addition of additives to the Pertalite in the form
of methanol can improve engine performance and reduce
exhaust emissions [1].

In this study, the additive used was FFPB, which is made
from palm oil derivatives. This is a fuel conditioner that can
increase an efficiency from an engine combustion activity to
internal combustion [15]. FFPB has the benefit of saving fuel,
increasing  acceleration, increasing octane numbers,
optimizing the combustion process, and eliminating
detonation [14], [16].

The purpose of this study was to examine the effect of the
addition of FFPB on Pertalite to the 4 stroke motor fuel
efficiency. Secondly, if there is an effect on efficiency, this
study examines whether the addition of FFPB is proportional
to pure Pertamax.

2. METHOD

In this study, the testing was conducted using a Honda Supra
X 125 R motorcycle with specifications as in Table 1.

Table 1: Specification of Honda Supra X 125 R

Engine type Four-stroke, air cooled, SOHC
Stroke Volume 124.8 cc

Bore x Stroke 52.4 x 57.9 mm

Compression Ratio  9.0:1

Max. Power 9.3 PS/7500 rpm
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Max Torque
Ignition

1.03 kgf.m/4000 rpm
Carburettor-DC CDI

The additive used was FFPB, which is a bio-nano product
with the main element methyl esters from palm oil derivatives
(RCOOCHS3). Methyl esters from palm oil can be additives for
gasoline fuels. When mixed into Pertalite, FFPB is able to
break down hydrocarbons contained in fuel molecules so that
it becomes a smaller chain for more perfect combustion [17],
[18]. The use of FFPB was adjusted to the instructions for use,
which was 1 ml of FFPB used for 10 liters of fuel.

This study uses three types of fuels, namely: pure Pertalite,
Pertalite mixed with FFPB and pure Pertamax. The test was
done by turning on or running the motorcycle until the fuel
runs out, so as much as 300ml of fuel was used, which was
assumed to be sufficient, and the time required for testing was
not too long.

2.1. Testing Stage

The preparation stage was continued with the testing process
stage. In the testing process, there were two testing processes,
namely the process of testing the consumption of fuel in a
state of a silent motorcycle and the process of testing the
consumption of fuel in a state of a moving motorcycle as
follows.

a. The static test

The testing phase begins with preparing the motor to be
used by tuneing up to the motor in standard conditions. The
fuel in the tank and the carburetor was drained clean. Next,
the researchers installed the rpm indicator tachometer on the
motorcycle to be tested. After that, the motorcycle was filled
with 300 ml of pure Pertalite or Pertalite mixed with FFPB, or
pure petamax. The motorcycle engine was then turned on and
set to 4000 rpm while calculating the time using the
stopwatch until the fuel runs out.

b. The moving test

The testing process begins with preparing the motor to be
used by tune up so that the motor was in a standard condition,
then draining the fuel in the tank and the carburetor. The
motorcycle was then filled with 300 ml of pure Pertalite or
Pertalite mixed with FFPB, or pure petamax. The motorcycle
was then driven at a speed of 40 km / h with a tolerance of + 5
km/hour. Next, the researchers calculated the distance
traveled by using a speedometer until the motorcycle stopped
(fuel ran out). Testing each type of fuel was carried out three
times and then averaged to get more valid results.

3. RESULT AND DISCUSSION

This study aims to determine the level of efficiency of
Pertalite mixed with FFPB. Data obtained from the
comparison results of testing pure fuel consumption with fuel
mixed with FFPB on a static and moving motorcycle.
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3.1. Static Test

From all the results of testing the effectiveness of pure
Pertalite, Pertalite mixed with FFPB and pure Pertamax in the
state of a silent motorcycle obtained data as in Table 2.
Table 2: Consumption test results of several static motorcycle fuels

Fuel Amount of Testing Results
Fuel (ml) (minutes)
Pure Pertalite 300 4000 31:09:29
Pertalite + FFPB 300 4000 43:05:82
Pure Pertamax 300 4000 46:35:74

Based on the data in Table 2, the study made a comparative
graph of the level of consumption between pure Pertalite,
Pertalite mixed with FFPB, and pure Pertamax based on the
time that can be achieved on the condition of a motorcycle in
a state of rest, as presented in Figure 1.
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0:36:00
0:31:09
0:28:48
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Figure 1: Comparison of fuel consumption rate based on time

Pure Pertalite Pure Pertamax

From Table 1 and Figure 1, it can be explained that:
1) From the results of the first test carried out with pure
Pertalite of 300 ml and engine at 4000 rpm, the
motorcycle needed 31 minutes more than 9 seconds to
spend 300 ml of pure Pertalite.
From the second test carried out testing using 300 ml of
Pertalite mixed with FFPB and engine at 4000 rpm, the
motorcycle needed 43 minutes over 5 seconds to spend
300 ml of Pertalite mixed with FFPB.
From the third test using 300 ml pure Pertamax and
engine at 4000 rpm, the motor needs 46 minutes and 35
seconds to spend 300 ml pure Pertamax.

2)

3)

From the results of tests on the three types of fuel, it can be
seen that Pertalite runs out in the fastest time compared to the
other two fuels. This means that Pertalite was the most
wasteful / most inefficient compared to the other two fuels.

Pertalite mixed with FFPB requires more time to spend this
fuel compared with pure Pertalite. This means that the
addition of FFPB to Pertalite can increase fuel efficiency.
Pertalite mixed with FFPB has a 27.7% lower fuel
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consumption than using pure Pertalite. This happens because
the main element contained in FFPB, namely methyl ester,
was able to break the hydrocarbon chain present in Pertalite
so that the hydrocarbon chain becomes shorter. When
combustion occurs in the combustion chamber, Pertalite
mixed with methyl ester from FFPB will burn evenly so that it
does not occur too early or too late which often occurs in the
engine. Thus, the combustion process was more perfect.

The longest time to spend fuel occurs in pure Pertamax.
This means that of the three types of fuel used, Pertamax has
the highest efficiency. The addition of FFPB to Pertalite was
still not comparable to Pertamax if used on a silent
motorcycle.

3.2. Moving Test

After testing the level of consumption of pure Pertalite,
Pertalite mixed with FFPB, and pure Pertamax in the state of
a moving motorcycle, the researcher obtained the data as
presented in Table 3.

Table 3: Test results of fuel consumption on a moving motorcycle

Fuel Amount of  Speed Mileage
Fuel (ml) (km/h) (km)
Pure Pertalite 300 40 13.9
Pertalite + FFPB 300 40 14.9
Pure Pertamax 300 40 14.6

The data from Table 3 were then used by researchers as
material to graph the comparison of consumption levels
between pure Pertalite, Pertalite mixed with FFPB and pure
Pertamax based on mileage on a moving motorcycle, as
shown in Figure 3.
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Figure 3: Comparison of fuel consumption rate based on mileage

Pure Pertalite Pure Pertamax

From Table 2 and Figure 3, it can be explained that:

1) The first test was carried out using 300 ml of pure Pertalite
on a motorcycle to be moved/forwarded at a speed of 40
km/h and a tolerance of £ 5 km/h. Mileage obtained was
13.9 kilometers (km) to spend 300 ml of pure Pertalite.

2) The second test was carried out using Pertalite as much as
300 ml mixed with FFPB, then the motorcycle was
moved/forwarded at a speed of 40 km/h and a tolerance of
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5 km/h. From the test results, it was found that the
motorbike traveled 14.9 kilometers (km) to spend the fuel.
In the third test, 300 ml of pure Pertamax was used as a
motorcycle fuel driven at a speed of 40 km/h and a
tolerance of 5 km/h. From the test results, the motorbike
traveled 14.6 kilometers (km) to spend the fuel.
From the third type of fuel testing on the condition of a
moving motorcycle, as presented in Table 3 and Figure 3,
pure Pertalite has the shortest mileage. This means that pure
Pertalite has the lowest efficiency compared to the other two
types of fuel.

Pertalite mixed with FFPB produces more mileage than
using pure Pertalite. Thus, the addition of FFPB to Pertalite
was proven to be able to increase efficiency by a percentage of
6.7% compared to pure Pertalite. The higher octane value of
Pertalite causes this due to the addition of FFPB. The FFPB
additive containing the primary element methyl ester can
increase the Pertalite octane value. So that the higher the
octane value, the perfect combustion, and the higher the
efficiency.

Pure Pertamax produces shorter mileage when compared to
Pertalite mixed with FFPB but not too significant (only 2%).
Means, the addition of FFPB to Pertalite, can increase its
efficiency beyond pure Pertamax on a running motorcycle.

3)

4. CONCLUSION

The results of research on the effect of the addition of FFPB
on Pertalite to motorcycle fuel consumption indicate that the
addition of FFPB to Pertalite increases the efficiency of fuel
consumption and can be comparable to Pertamax. This was
due to an increase in octane when FFPB was added to
Pertalite, so the combustion process becomes faster.
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