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1.

INTRODUCTION

Biodiesel is a biodegradable and nontoxic
renewable fuel [1]. It has reduced the molecular
weights, reduced viscosity and improves volatility [2].
Most of the combustion engines can run on biodiesel
without modification [3]. Blending of biodiesel is one
way to keep the performance of the fuel in combustion
engine remaining great [4]. In 1895, Rudolf Diesel
developed a new engine that can be run by using variety
of fuels including vegetable oil [5]. Different types of
biodiesel blends give different properties such as
kinematics viscosity, flash point, water content and acid
value.
The higher viscosity can leads to choking of
injector tips which can cause the engine to lose its
power [6]. Zakaria et al. [7] stated that in long storage
duration, biodiesel fuel become oxidize, fuel degraded
and microbial growth. The investtigation on power,
torque, the brake specific fuel consumption (BSFC) and
emission of the exhaust of both pure diesel fuel and
different types of biodiesel of Sunflower Methyl Ester
(SME) has been done by Moreno et al. [8]. While, in
this study, the performance of high blending biodieslel
(B7x) were evaluated and the standard biodiesel was
used as benchmark.
2.

METHODOLOGY

Three types of biodiesel will be used in these
experiments which are B7x, B8x and B9x. B7x
represents 70% of biodiesel and 30% of standard diesel
(STD). Where, STD contains 5-7% of biodiesel. The
fuel was mixed together and blended for an hour and
heated around 70C [9]. In this experiment, after
__________
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biodiesel was blend, it will be stored in the storage box
at three different conditions of temperatures which are
low, ambient and high temperature. Then they are tested
for parameter study which is the flash point. These fuels
are then analyzed for the best condition to be tested on
the engine.
Based on the data of the flash point, for standard
diesel has the overall temperature of 90 C flash points
in all three conditions. Meanwhile, for blending
biodiesel samples, B7x sample shows a precisely flash
point result at lowest temperature compare to all storage
condition samples. Thus, in this experiment, biodiesel
B7x at ambient was selected for the diesel engine
performance testing compare to the standard diesel.
The diesel engine performance testing was
conducted by a single cylinder engine diesel engine
model 170 F Single Cylinder Diesel Engines that runs at
3500 rpm to 1500 rpm. During this test, the engine will
be connected to DAQ board such as the value for its
power and torque which called. When the engine is
running, all the data can be obtained from the device
and the data will be recorded and analyzed.
3.

RESULTS AND DISCUSSION

The performance of the engine can be defined into
two types of performance which are horsepower and
torque.
Horsepower (Hp)

ABSTRACT – The aim of this paper is to evaluate the
engine performance of high blending biodiesel.
Biodiesel palm oil will be used as the main blending
material. The types of biodiesel for this study are B7x,
B8x and B9x. All biodiesel were blended and stored at
three different storage conditions. Based on the best
properties, one type of biodiesel is chosen to be tested to
get the engine performance. Results, performance by
using biodiesel B7x is slightly decreasing about 2-8%
less of engine horse power and 4-10% less in torque.
Biodiesel B7x can perform satisfactorily during diesel
engine.
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Figure 1 Horsepower (Hp) against rotation per minute
(RPM).
Figure 1 shows the graph of horsepower against
rotation per minute (RPM). The figure shows that all the
values of horsepower have slightly decrease compared
to performance of horsepower by standard diesel (STD).
That means the used of biodiesel can decreasing the
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performance of the engine. This is due to the ability of
B7x to ignite for minimum temperature (flash point) is
higher compare to standard diesel which is 120 ˚C and
90 ˚C respectively. . Table 1 below shows the
percentage differences between the value of horsepower
by B5 and B7x.

results, it can be concluded that the use of biodiesel on
the engine can reduces its performance of power and
torque by 5-10%. Other than that, the maintained data
gained from the experiment proved that biodiesel can
perform satisfactorily during diesel engine operation.
4.

Table 1 Percentage of differences in horsepower
between B5 and B7x.

CONCLUSIONS

RPM

HP for
B5

HP for
B7x

Differences

Percentage
(%)

1500

1.8834

1.7844

0.0990

5.26

As conclusion, the performance of biodiesel is
reducing from 5-10% compared to standard diesel. In
addition with that, further investigation should be
conducted to test all the blend level of the biodiesel to
be compared to the conventional diesel.

2000

2.7670

2.5778

0.1892

6.84
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2500

3.6236

3.2770

0.3466

9.57

3000

4.6998

4.5228

0.1770

3.77

3400

4.7778

4.7690

0.0088

0.18
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Torque (ft-lb)

From the Table 1, decreasing of biodiesel engine
performance for horsepower was up to 10% compared
to standard diesel. For performance by horsepower, the
lowest reduces percentage is 0.18%. A very small
reduces percentage happens at the highest speed of the
engine. This shows that the engine performance of
biodiesel blend is slightly reduce compare to
performance of engine by using a standard diesel. But at
the speed of engine in 2500rpm, the highest percentage
of reduced in horsepower is 9.57%. That means the use
of biodiesel can reduces the performance of an engine
by maximum of 10% or below.
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Figure 2 Torque (ft-lb) against rotation per minute
(RPM).
Figure 2 shows the graph of torque against rotation
per minute. The figure shows that there are no
significant effects to the torque when the B7x is used in
the diesel engine. In terms of values, the performance
by torque for B7x is at the speed of 1500rpm until
2000rpm. After that, the values are always less than the
values of performance by torque for standard diesel
(B5). The value of torque is increasing as the speed is
increase until it reach at the highest value of torque
recorded which is at the speed of 3000rpm. Then, the
performance by torque is decreasing as the speed
continues to increase.
For the performance by torque, the lowest reduces
in percentage is at the speed of 3000rpm which is 4.57%
and the highest is at the speed of 2500rpm which is
9.47%. This shows that the performance of biodiesel is
reduced by maximum of 10% compared to the uses of
standard diesel on the engine. By combining the two
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