
 

Volume : 5, Number : 2, 2023  
ISSN : 2655 – 7215 [printed] ; 2685-2098 [online]  

DOI : 10.46574/motivection.v5i2.236  

 

 

 This is an open access article distributed under the Creative Commons 4.0 Attribution License 427 

Effect of Variations in Velocity Air Intake Cyclone Dimensions  
on Motorcycle Torque and Power 

Ichsan Nasution1*, Wawan Purwanto1, Budi Utomo Wisesa1, Masykur2 

Abstract 

The Velocity Air Intake System is an important component in a motor vehicle engine, particularly in a 
155cc engine. Its function is to optimize the airflow process to the throttle body or carburetor. However, 
many users or people tend to overlook the significance of improving engine performance by varying the 
model or replacing the velocity air intake system itself. One common issue is the diameter and shape of 
the airflow model, which can affect the power, torque, and exhaust emissions produced. Installing a 
velocity air intake system is one approach to achieve an efficient air delivery process into the combustion 
chamber. In our research conducted using a dyno test on a 155cc four-stroke engine, the results showed 
that using a 46 mm size yielded the highest power of 11.03 Hp and produced a torque of 12.39 N.m. Using 
a 47 mm size resulted in 11.02 Hp and decreased the torque to 12.28 N.m. With a 48 mm size, there was a 
decrease in power to 11.00 Hp and an increase in torque to 12.72 N.m, while using a 45 mm size led to a 
decrease in power to 10.09 Hp and produced a torque of 11.31 N.m. 
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INTRODUCTION 

The development of the automotive industry as a means of transportation today greatly 
helps humans in carrying out their activities and work. The more vehicles there are, the more 
they assist our daily mobility, which has a positive impact. However, the development of this 
technology can also have serious negative impacts, including traffic congestion, 
environmental pollution, and air pollution[1]. Global warming and the scarcity of oil are 
reasons that encourage governments and societies to think about creating innovations in 
terms of energy and vehicle design itself. The engines in vehicles that we use today generally 
work with translational motion in the combustion chamber. Vehicle engines have different 
models and performance levels[2]. 

The development of the automotive industry today involves the use of Velocity Air Intake 
in internal combustion engines. The design of an intake is expected to produce a more perfect 
fuel mixture source so that the resulting air is more homogeneous[3]. Therefore, it is 
important to pay attention to the appropriate intake velocity size to increase homogeneous 
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airflow turbulence (swirl), making the combustion process more perfect[4]. The installation 
of Velocity Air Intake causes changes in the characteristics of the airflow, including the 
emergence of pressure drop and turbulence[5]. 

In the construction/design of the intake manifold channel, the most influential is the 
design of the intake volume itself[6]. Good fuel mixing is a balance between air and fuel, not 
too much or too little. Therefore, to obtain sufficient air intake and fuel, it is necessary to 
measure the diameter of the intake manifold channel [7]. 

Therefore, this study aims to examine the effect of using Velocity Air Intake on a 4-stroke 
gasoline engine to see its effect on torque and horsepower. 

Gasoline engine. 
A petrol engine (Petrol Engine) is an energy conversion engine that converts chemical 

energy (air and fuel mixture) into mechanical energy through the combustion process using a 
spark plug[8]. A 4-stroke petrol engine is an engine that requires two crankshaft rotations to 
complete one cycle inside the cylinder. Each cylinder requires four strokes of the piston and 
there are two crankshaft rotations per cycle. 

Velocity air Intake 
Velocity Air Intake is a device found in internal combustion engines that converts the 

airflow into a swirl that enters the combustion chamber[9]. Velocity is intended for use in 
vehicles or in a 155 cc engine. The device is made of stainless steel metal and consists of 
several fins with a specific angle of inclination relative to its vertical axis. It is installed in the 
air channel[10]. Please note that Figure 1 clearly shows the appearance of the Velocity Air 
Intake device. 

 

Figure 1. The Velocity Air Intake device. 
 

The velocity air intake aims to improve engine performance by increasing the supply of 
air into the combustion chamber[5]. The formula for determining the velocity of the air 
depends on a number of variables, including diameter of the pipe, flow rate, and pressure 
decrease. The most commonly employed equation is the Darcy-Weisbach equation[11], which 
relates the flow rate (Q), conduit diameter (D), velocity (V), pressure drop (P), and friction 
factor (f).  

ΔP = f * (L/D) * (ρ * V^2) / 2 (1) 

Where: 
ΔP = Pressure drop in the pipe 
f = Friction factor (depends on the pipe material, surface roughness, and Reynolds 

number) 
L = Length of the pipe 
D = Diameter of the pipe 
ρ = Density of the air 
V = Velocity of the air 
Some benefits of velocity air intake are: increasing engine power, by installing velocity air 

intake, the airflow into the engine becomes smoother and increases the amount of air 
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entering. This will help the engine produce more power and be more responsive. Increasing 
fuel efficiency, with smoother airflow, the engine can burn fuel more efficiently, thus saving 
fuel consumption. Sportier engine sound, velocity air intake can provide a louder and sportier 
engine sound when the gas is pressed. 

Engine performance parameters 
The engine performance parameters discussed in this study are specific power output, 

which includes torque and power. In theory, the engine condition is determined by the torque 
and power, the higher the results, the better the engine condition. 

Torsi 
Torsi (torque) is a force in translational motion that indicates the ability of a force to 

cause rotational motion. An object will rotate when subjected to torque. The rotational force 
on the engine's crankshaft is generated by combustion, which pushes the piston up and down. 
The up and down motion of the piston causes the crankshaft to rotate, which is then 
transferred to the drive wheels to achieve forward motion. This occurs when the vehicle is 
starting or accelerating, and the torque is useful in achieving high speeds. Torque is also a 
measure of the power generated by the engine in turning a shaft or gear wheel. Torque is 
measured in Newton meters (Nm). The larger the torque produced by an engine, the greater 
its ability to handle the load given. Several studies were conducted to increase the 
torque[12]–[14] 

Power 
Kilowatts or horsepower are the units of measurement for power, which is the output of 

an engine's work over a period of time. [15], [16]. Power is the multiplication of the torque by 
the engine's rotational speed. It is seen from the speed at which the vehicle can reach a certain 
speed in a short and efficient time. Power can be measured from the rate of work or energy 
usage per unit of time. Power can be calculated by dividing the amount of energy used in a 
certain period of time, or by multiplying force by velocity. The standard unit for power is 
watts (W), which is equivalent to joules per second (J/s). 

When speaking of an engine or motor, "power" refers to the force that is generated by the 
motor when it is used to rotate a shaft or gear wheel. If a motor is able to create a higher level 
of power, it will be able to complete a greater quantity of work in the allotted length of time. 

METHOD 

Direct field testing is the approach that is used to address the problem of the volume of 
air pressure that enters the engine. This problem can be solved in a number of different ways. 
This research was carried out to directly illustrate the results of a modification that takes 
place throughout the combustion process and how its impact manifests itself in the 
performance of the engine.  

The investigation was carried out by means of direct testing in the field with a Yamaha 
155 cc engine serving as the instrument for the gathering of data. The primary objective of the 
research was to investigate how the performance of the engine would be affected by varying 
the amount of air pressure and volume. There were 4 experimental tests. Firstly, under 
standard conditions, then with diameters of 46mm (D-46), 47mm (D-47) and 48mm (D-48) 
respectively. 

RESULT AND DISCUSSION 

The method of data collection consisted of performing direct testing on a vehicle powered 
by a 155 cc engine utilizing a dynamometer as the instrument of choice. After the testing was 
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completed, the research data results on variations of the Velocity Air Intake circuit 
dimensions in motorcycles are shown in Table 1. These results focus on differences in the 
bikes' torque and horsepower. 

Table 1. Research data on power. 

No Model Torque (N.m) Horsepower (HP) 
1 Standard 11.31 10.90 
2 D-46 12,39 11.03 
3 D-47 12,28 11.02 
4 D-48 12,72 11.00 

Results 
Based on the test results in the graph below, the engine's working condition at idle 

position (RPM 1500-2500) can be analyzed. The exhaust gas components can show how much 
power is generated from the standard torque, which is around 11.31 Nm and 10.9 HP. Then, in 
the second test with a 46 mm volume, it produced a torque of 12.39 Nm and 11.03 HP. 

In the third test, we can see a decrease in torque, which is around 12.28 Nm and resulted 
in 11.02 HP. Then, in the next test period with a volume of 48 mm, it produced a torque of 
12.72, which increased and resulted in 11.00 HP. 

Discussion  
Graph in Figure 2 and Figure 3 are shows the trend of the torque and power comparison. 

From the torque graph, it can be seen that the larger the diameter of the velocity air intake, 
the lower the pressure drop produced, resulting in higher efficiency and thus higher power 
output. This can be observed in Type 2 (46 mm) where the torque increases to 12.51 N/m at 
6343 RPM. Similarly, for the graph with 47 mm diameter, the larger the diameter of the 
velocity air intake, the lower the pressure drop produced, resulting in higher efficiency and 
thus higher power output. The torque increases to 12.21 N/m at 6470 RPM, but the best 
power output is observed at 7749 RPM. 

For the graph with 48 mm diameter, the power output from the engine was tested on a 
dynojet chassis with constant loading. It was found that the best power output value from the 
standard engine of 155cc was at 6717 RPM with 11.6 Hp. However, there is a decrease in 
power output at 7000 RPM and beyond. 

 

Figure 2. Torque graph comparison 
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Figure 3. Power graph comparison 

CONCLUSIONS AND RECOMEDATION 

Conclusion 
Based on the results of the research conducted, the following conclusions can be drawn 

Simulation results show that the larger the diameter of the velocity air intake, the lower the 
pressure drop, and the higher the efficiency, resulting in higher power/energy output. The 
following data were obtained: 

For a graph with a diameter of 46 mm, the torque testing results on the Dynojet chassis 
with constant loading indicate the following: When testing a vehicle with a 46 mm air intake 
velocity, at 6000 RPM, the torque begins to increase and then stops at 6343 RPM, with a 
torque value of 12.51 N/m. However, for the subsequent rotations, the torque starts to 
decrease until reaching 9000 RPM. 

For a graph with a diameter of 47 mm, the torque testing results on the Dynojet chassis 
with constant loading indicate the following: When testing a vehicle with a 47 mm air intake 
velocity, at 6470 RPM, the torque reaches its peak value of 12.21 N/m, which is considered 
the best torque value. However, from 6500 RPM onwards, the torque starts to decrease until 
reaching 9000 RPM. 

For a graph with a diameter of 48 mm, the torque testing results on the Dynojet chassis 
with constant loading indicate the following: When testing a vehicle with a certain air intake 
velocity, at 6308 RPM, the best torque value of 12.82 N/m is obtained. However, from 6500 
RPM onwards, the torque starts to decrease until reaching 9000 RPM. 

Recommendations 
Based on the conclusions presented above, this study still has limitations. Therefore, the 

researcher suggests the following recommendations: First, this study is still limited to using a 
motorcycle as the object of research, so it is necessary to conduct the same experiment on 
other research objects to ensure that further research is recommended.  

REFERENCE 

[1] H. Maksum and W. Purwanto, “The effects of the turbulator blade-angle variation on the 
intake manifold for improving the power and torque of 4-stroke motor cycle engine,” J. 
Phys.: Conf. Ser., vol. 1317, no. 1, p. 012108, Oct. 2019, doi: 10.1088/1742-
6596/1317/1/012108. 

10.9

11.03
11.02

11

10.8

10.85

10.9

10.95

11

11.05

Standard D-46 D-47 D-48



 MOTIVECTION : Journal of Mechanical, Electrical and Industrial Engineering          ISSN 2655 – 7215 [printed] 

432 Volume : 5 Number : 2 , 2023 

[2] “Energies | Free Full-Text | Optimal Design of Off-Road Utility Terrain Vehicle Air Filter 
Intake.” https://www.mdpi.com/1996-1073/14/8/2269 (accessed May 24, 2023). 

[3] U. Ramelan, “PENINGKATAN EFISIENSI BAHAN BAKAR DENGAN METODE CYCLON 
MELALUI PEMASANGAN SWIRLING VANE PADA SEPEDA MOTOR,” Jurnal Autindo, vol. 1, 
no. 2, Art. no. 2, 2015. 

[4] T. Dziubak and M. Karczewski, “Experimental Study of the Effect of Air Filter Pressure 
Drop on Internal Combustion Engine Performance,” Energies, vol. 15, no. 9, Art. no. 9, 
Jan. 2022, doi: 10.3390/en15093285. 

[5] S. Chhalotre, P. Baredar, and S. Soni, “EXPERIMENTAL INVESTIGATION TO ANALYZE 
THE EFFECT OF VARIATION IN INTAKE AIR TEMPERATURE ON THE THROTTLE 
RESPONSE OF THE S.I. ENGINE”. 

[6] I. Saad and S. Bari, “Guide Vane Swirl and Tumble Device to Improve in-cylinder Air Flow 
of CI Engine Using Vegetable Oil,” Procedia Engineering, vol. 90, pp. 425–430, 2014, doi: 
10.1016/j.proeng.2014.11.872. 

[7] R. Tang, B. Hu, M. Zhang, and Z. Lu, “Study on Separation Characteristics of Dust and 
Droplet on Air Intake Pre-filtration Systems of CV Based on CFD Simulation and Test,” 
DEStech Transactions on Computer Science and Engineering, vol. 0, no. icaic, Art. no. icaic, 
2019, doi: 10.12783/dtcse/icaic2019/29462. 

[8] “Teknologi motor bensin/ Bahrul Amin, Faisal Ismet | OPAC Perpustakaan Nasional RI.” 
https://opac.perpusnas.go.id/DetailOpac.aspx?id=1005578# (accessed May 24, 2023). 

[9] H. Beles, A. Tusinean, T. Mitran, and F. B. Scurt, “Research Regarding the Development of 
the Combustion Chamber of Internal Combustion Engines with Opposite Pistons,” 
Machines, vol. 11, no. 2, Art. no. 2, Feb. 2023, doi: 10.3390/machines11020309. 

[10] M. P. P and T. Sutrisno, “PENGARUH VELOCITY STACK INTAKE TERHADAP PERFORMA 
KENDARAAN,” Mechanova, vol. 5, no. 0, Art. no. 0, 2016, Accessed: May 24, 2023. 
[Online]. Available: https://publication.petra.ac.id/index.php/teknik-
mesin/article/view/6878 

[11] “Darcy Weisbach Equation Derivation - Statement, Diagram, Explanation,” BYJUS. 
https://byjus.com/physics/darcy-weisbach-equation-derivation/ (accessed May 24, 
2023). 

[12] I. Adi, R. Ranto, and H. Bugis, “PENGARUH PENGGUNAAN CDI RACING DAN JENIS 
BAHAN BAKAR TERHADAP DAYA, TORSI, DAN KONSUMSI BAHAN BAKAR PADA 
SEPEDA MOTOR HONDA VARIO 110CC TAHUN 2010,” NOZEL, vol. 2, no. 1, p. 62, Feb. 
2020, doi: 10.20961/nozel.v1i3.50765. 

[13] I. Almanda and A. Andrizal, “Pengaruh Penggunaan Variasi Busi dan Bahan Bakar Pada 
Sepeda Motor Matic 110 CC Terhadap Torsi dan Daya,” AEEJ, vol. 2, no. 2, pp. 113–122, 
Dec. 2021, doi: 10.24036/aeej.v2i2.67. 

[14] A. Prasetiyo and R. Rifdarmon, “Analisis Variasi Penggunaan Busi pada Sepeda Motor 
Yamaha Vixion Tahun 2015 Terhadap Daya, Torsi dan Emisi Gas Buang,” AEEJ, vol. 1, no. 
1, pp. 31–38, Jun. 2020, doi: 10.24036/aeej.v1i1.4. 

[15] J. H. Saragi and J. S. Purba, “Analisis Pengaruh Mekanisme Katub Terhadap Daya Pada 
Motor Bakar 4 Tak Dengan Bahan Bakar Bensin Mesin 1500 CC,” Jurnal MESIL (Mesin 
Elektro Sipil) / Journal MESIL (Machine Electro Civil), vol. 2, no. 2, Art. no. 2, Dec. 2021, 
doi: 10.53695/jm.v2i2.556. 

[16] “PENGUKURAN DAYA POROS SUATU MOTOR BENSIN DENGAN KAPASITAS DAYA KECIL 
| Herlambang | Jurnal Ilmiah Teknik Kimia.” 
http://openjournal.unpam.ac.id/index.php/JITK/article/view/720 (accessed May 24, 
2023). 

 


	Abstract
	INTRODUCTION
	Gasoline engine.
	Velocity air Intake
	Engine performance parameters
	Torsi
	Power

	METHOD
	RESULT AND DISCUSSION
	Results
	Discussion

	CONCLUSIONS AND RECOMEDATION
	Conclusion
	Recommendations

	REFERENCE

