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Abstract: This study evaluates the performance of an 80% ethanol and 20% pertamax fuel blend as an alternative 

to gasoline in internal combustion engines. Modifications included reducing the cylinder block by 2mm to modify 

piston overlap and adjusting the piston and combustion chamber design to increase the compression ratio. The 

experimental results indicate that this blend significantly enhances engine torque and fuel efficiency. These findings 

support the use of ethanol blends in automotive engines, offering a sustainable alternative to conventional fuels and 

contributing to the advancement of renewable energy utilization in the automotive sector. 
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INTRODUCTION 

The increasing need in the Indonesian community for technology, especially 

motorcycles that can support and facilitate the continuity of activities in various aspects, 

especially in working.
1
 However, the large number of these motorcycles has not yet 

created alternative fuels.
2
 Motor vehicle manufacturers are also competing to mass 

produce their products. As a result, the use of petroleum will also increase.
3
 Meanwhile, 

the availability of petroleum in the world has begun to dwindle due to the continuously 

increasing demand year after year. 

Therefore, in today's era, innovation such as creating renewable alternative energy
4
 

is needed with the hope that it will reduce the use or dependence on petroleum and 
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can also increase performance more maximally
5
 and create more efficient and 

environmentally friendly exhaust emissions. 

The latest innovation to respond to the problem of diminishing petroleum fuel is 

also the preparation of more fuel-efficient automotive vehicles.
6
 Modifications to the 

engine and more advanced supporting components are certainly energy-efficient 

without reducing the performance of the engine itself.
7
 Engine changes that can be 

made include more perfect combustion
8
 heat calorific savings, volumetric savings, and 

the savings of the energy itself.
9
 

In addition to the problems of motor vehicle use and the very high use of fossil fuels, 

and the dwindling availability of fossil fuels
10
 problems also arise from the exhaust gases 

produced by these motor vehicles, which are quite large
11
 causing air pollution that 

needs to be addressed seriously. And with methanol and ethanol having a high octane 

value thus preventing engine detonation.
12
 

With government regulations that eliminate ron 88 fuel replaced by ron 90 fuel
13
 it 

shows that fuel is getting scarcer.
14
 In addition to replacing ron 88 fuel with ron 99, our 

government is also developing alternative fuels, namely ethanol and bioethanol. The 

reason being that these fuels can be renewed and are environmentally friendly. 
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Ethanol and bioethanol are the same substance, but they are obtained differently 

and contain the same component, which is alcohol.
15 

METHOD 

The testing phase to be conducted will involve testing on the Honda Scoopyesp 

gasoline engine by changing the piston diameter and piston stroke to find the required 

compression ratio for combustion of Pertamax and ethanol fuel variations. 

 

Using free variables with a standard compression ratio of 9.5:1 and modified to 13:1. 

 

Using mixed fuel concentrations: 

 

1. Ethanol 15% + Pertamax 75%. 

2. Ethanol 30% + Pertamax 70%. 

3. Ethanol 45% + Pertamax 55%. 

4. Ethanol 60% + Pertamax 40%. 

5. Ethanol 70% + Pertamax 30%. 

6. Ethanol 80% + Pertamax 20%. 

 

The tests conducted will determine which torque power is highest and which fuel 

usage is best at the modified ratios, as well as the impact on the efficiency of the fuel 

usage required. 

 

RESULT AND DISCUSSION 

In this study, there are calculated parameters and measured parameters. The 

calculated parameters include effective power (bhp), mean effective pressure (bmep), 

specific fuel consumption (sfc), and thermal efficiency. Meanwhile, the measured 

parameters are torque (kg.m), and fuel consumption time. The unit system used in this 

study is the SI unit system. Here is an example calculation of engine performance with 

a compression ratio (CR) of 13 using E80 bioethanol fuel at 5000 rpm. The measured 

data from this study, which is the initial data for the calculation, includes: 

torque = 9.5 nm 

power = 6.66hp = 4.971kw 

engine speed = 5000 rpm 

fuel consumption time = 60 seconds 

fc = 0.72 l/hour 

 

1. Fuel Consumption (fc) 

In this study, fuel consumption is measured using an internal fuel pump, with 

variations of fuel mixtures using both modified compression and standard compression. 

Tested at 2000, 3500, and 5000 rpm, and read on a measuring glass located on the 
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external fuel pump with a testing time of 60 seconds. CR=13 fueled by E80 bioethanol 

at 8000 rpm. The measured data from this study, which is the initial data for the 

calculation, is 5000 rpm, fuel consumption time 60 seconds, fc 0.72 l/hour. 

2. Power Calculation 

The power produced by an internal combustion engine comes in three types: brake 

horsepower (bhp), indicated horsepower (ihp), and friction horsepower (fhp). The 

power used in this calculation is brake horsepower (bhp). To obtain bhp, the following 

data is used: 

torque = 8.83 nm 

engine speed = 5000 rpm = 83.33 rps 

Formula: 

Bhp = 2 x π x n x t 

Bhp = 2 x 3.14 x 83.331 s x 8.83 nm 

Bhp = 4620 watts = 4.620 kw 

3. Specific Fuel Consumption Calculation (sfc) 

 

Initial data: - fuel consumption time = 60 s 

From the initial data and previous calculation results above, the specific fuel 

consumption (sfc) of the engine can be calculated. The formula used is: 

Mbb= fuel mass flow rate, kg/hour 

Bhp = engine power, watts 

Therefore, it is also necessary to calculate the fuel flow rate entering through the intake 

manifold. 

 

 

 

 

                          = 0,115kg/kw hour. 

Analysis of Discussion Results 

After mixing fuel and increasing the compression ratio, testing with dynotest found 

graphs and results of power and torque produced as follows: 

 

Dynotest results data using a standard compression ratio of 9.5:1 with ethanol fuel 

mixture variations. Dynotest results data using a standard compression ratio of 9.5:1 
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with ethanol fuel mixture variations. This study used ethanol fuel by varying 6 different 

mixtures on a Honda 110 cc automatic engine with a compression ratio of 9.5:1. This 

test was conducted from 2000 to 8000 rpm at 1000 rpm intervals. 

The first step was to position the 110 cc automatic motor onto the dynotest rollers 

and accelerate to peak rpm to find the necessary data. With the results: 

 

Table 1. Comparison of torque and rpm with variations of ethanol and Pertamax fuel 

mixtures from dynotest results with compression ratio (9.5: 1) 

 

 

 

 

 

 

 

 

 

Figure 1. Torque and RPM Comparison at Standard compression (9.5:1) 

From the torque versus RPM graph, it is evident there is a trend of increasing torque 

starting from low revolutions until reaching maximum torque at a certain RPM. Then, 

torque decreases at higher revolutions. This happens because the higher the engine 

speed, the greater the turbulence of the incoming flow to the combustion chamber, 

which results in better mixing of fuel and air and faster propagation of the flame, thus 

increasing torque. After the engine speed increases further, greater losses occur, such as 

friction losses and less perfect combustion. Higher engine speeds also result in greater 

friction. Additionally, the combustion of the fuel and air mixture in the combustion 

chamber takes time. At high speeds, it is possible that the ignition is not fast enough to 

RPM E 15 E 30 E 45 E60 E70 E80 

2000 2.68 2.98 3.23 3.12 3.67 3.01 

3000 4.01 3.9 4.12 4.24 4.04 4.23 

4000 5.22 4.98 4.9 5.03 4.58 5.04 

5000 7.02 7.22 7.38 6.39 6.65 6.04 

6000 7.98 8.22 8.78 7.24 7.47 6.83 

7000 8.68 9.14 9.89 7.96 8.08 7.65 

8000 9.47 9.9 10.51 8.45 8.51 8.57 
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burn all the fuel in the combustion chamber, or in other words, there is increasingly 

unburned fuel residue in the combustion chamber. In the graph, we limit the results of 

RPM versus torque to 8000 RPM because the author only takes the best torque data 

for the fuel mixture that matches the compression ratio. 

The magnitude of torque is directly proportional to the pressure generated inside the 

combustion chamber. If the pressure is high, then the torque produced is high. In the 

torque versus RPM graph, the highest torque shifts to the right as the fuel mixture 

increases, but this variation in fuel mixture also affects the torque values produced. 

At the standard compression ratio using a fuel mixture variation of ethanol and 

premium gasoline, the best graph is shown at E45. In other mixtures, torque decreases 

because with higher octane above 100, the less optimal pressure results in less optimal 

piston thrust, thus reducing the torque value. 

1. Analysis of Power CR 9.5: 1 

 

At low speeds, power is relatively low and will increase as engine speed increases. 

Theoretically, as engine speed increases, motor power also increases because power is 

a multiplication of torque and shaft rotation. 

Table 2. Comparison of power and rpm at variations of ethanol and firstx fuel blends 

dynotes results with standard compression ratio (9.5: 1) 

 

RPM E15 E30 E45 E 60 E 70 E 80 

2000 2.19 2.22 2.88 2.22 2.22 2.16 

3000 3.03 3.22 3.7 3.13 2.9 3.1 

4000 4.35 4.55 5.06 4.23 4.33 4.44 

5000 5.66 5.83 6.2 5.14 5.79 5.74 

6000 7.01 7.37 7.69 6.72 6.48 6.68 

7000 8.28 8.69 9.03 7.33 7.53 7.81 

8000 9.34 9.9 10.08 8.87 8.67 8.67 

 

2. SFC Analysis of Specific Fuel Consumption 13:1  

 

Specific Fuel Consumption (SFC) Analysis can be defined as the rate of fuel flow to 

obtain effective power. The value of specific fuel consumption depends on the mixture 
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of air and fuel burned in the combustion chamber. With more complete combustion, 

the resulting SFC is better. 

Table 3. Comparison of SFC and RPM in variations of ethanol and premium 

gasoline fuel mixtures from dyno tests with a compression ratio (13:1) 

 

 

 

 

 

 

 In general, the specific fuel consumption from low to high rpm will decrease until a 

certain engine speed will increase again. This is due to the higher turbulence of the flow 

along with the increase in engine speed, so that the homogeneity of the fuel and air 

mixture becomes good and produces more perfect combustion. The high and low fuel 

consumption in theory is influenced by the amount of power produced by the engine. 

Higher power becomes a divider in the calculation of fuel consumption. Sfc is best at 

e60 in compression 13. Where the sfc graph at a compression ratio of 13: 1 tends to be 

inhomogeneous caused by compression that is not high enough and causes indications 

of knocking on the engine this occurs in the mixture of e70 and e80. 

 

CONCLUSION 

This study successfully demonstrates the potential of ethanol-pertamax fuel 

blends as an effective alternative to conventional gasoline in internal combustion 

engines. The modifications made to the 110 cc Honda Scoopyesp engine, which 

included reducing the cylinder block and altering the piston geometry to increase the 

compression ratio, resulted in significant improvements in engine torque and fuel 

efficiency across various ethanol concentrations. Notably, a compression ratio of 13:1 

using an E80 fuel mixture achieved the highest torque and power output, underscoring 

the benefits of higher ethanol content in enhancing engine performance. Furthermore, 

the E60 fuel mixture at this ratio also exhibited superior fuel efficiency, suggesting that 

such modifications could offer substantial benefits in terms of both performance and 

sustainability. These findings pave the way for further research into optimizing engine 

designs for higher ethanol blends and evaluating the long-term impacts on engine 

durability and emissions, contributing to the advancement of renewable energy 

utilization in the automotive sector. 
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