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Preface 

 

The 1st Borobudur International Symposium on Applied Science and Engineering (BIS-ASE) 2019 is 

hosted by Universitas Muhammadiyah Magelang, Indonesia. The conference is also co-hosted by other 

twenty-one institutions as follows Badan Penelitian dan Pengembangan Kota Magelang, Universitas 

Muhammadiyah Surabaya, Universitas Muhammadiyah Buton, Universitas Muhammadiyah Ponorogo, 

Universitas Muhammadiyah Purworejo, Universitas Muhammadiyah Jember, Universitas 

Muhammadiyah Metro, Universitas Muhammadiyah Maluku Utara, Universitas Muhammadiyah 

Pekajangan Pekalongan, Universitas Muhammadiyah Riau, Universitas Aisyiyah Yogyakarta, 

Universitas Sains Al Qur'an Wonosobo, Universitas Tidar Magelang, FKIP Universitas Muhammadiyah 

Jakarta, FISIP Universitas Muhammadiyah Malang, Faculty of Law Universitas Islam Indonesia, 

STIKES Muhammadiyah Klaten, IAIM Sinjai, IAIN Purwokerto, Politeknik Energi dan Mineral 

Akamigas, and STMIK Bina Patria Magelang. 

 

The main theme of this symposium is “Local resources empowerment towards advance, smart and 

sustainable system” as a part of the United Nations agenda for sustainable development goals in 2030. 

Therefore, we present you, four world-class keynote speakers whom able to capture the interdependence 

between these scientific topics. First, Professor Tony Lucey from Curtin University, Australia. Second, 

Professor Noorefendi Tamaldin from UTeM, Malaysia. Third, Mr Rajesh Ranolia from NIIT, India. 

Fourth, Yun Fatimah, PhD, Dean of the Faculty of Engineering, Universitas Muhammadiyah Magelang. 

 

Let me inform you that the 1st BIS-ASE 2019 has received 344 submissions from 6 countries: India, The 

Netherlands, Malaysia, Japan, Thailand, and Indonesia. Each paper has been reviewed by the program 

committee. Only 232 papers were accepted for the round table session (acceptance rate: 69.46 %). All 

the published papers have been through a series of rigorous review process to meet the requirements 

and standards of international publication. 

 

We hope that our later discussion may result transfer of experiences and research findings from 

participants to others, from one institution to another, from social researcher to engineering researcher 

and vice versa. Also, I hope this event can build a new and strong research network. 

 

We would like to thank each co-host for the efforts to give significant contribution particularly on paper 

selection. We would also like to acknowledge the Rector of Universitas Muhammadiyah Magelang for 

the endless support to the conference. Last but not least, we would like to express our most sincere 

gratitude to the international advisory board, scientific committee, steering committee, organizing 

committee, and everybody taking parts in the success of the conference. We hope to see you in the 2nd 

BIS-ASE 2020. 

 

 

The Editors, 

 

Assoc. Prof. Dr. Muji Setiyo, ST., MT. 

Andri Pranolo, S.Kom., M.Cs. 

Zulfikar Bagus Pambuko, MEI.  

Agus Setiawan, M.Eng. 

Chrisna Bagus Edhita Praja, SH., MH.  

Fitriana Yuliastuti, S.Farm., M.Sc., Apt. 

Veni Soraya Dewi, M.Si. 
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Abstract. Renewable Energy Resources are increasing in a few years, this is due to the 

increasing increase in environmental pollution and fossil fuels which are increasingly depleted. 

Both bridges and toll roads actually have wind speeds that can be used and used as electricity. 

But there is a problem to put the power plant on the bridge or the toll road, which is quite limited 

land, so to install the Horizontal Axis Wind Turbine will be very difficult. Therefore, Vertical 

Axis Wind Turbine is used as an alternative. VAWT is used to create power plants that can use 

wind from vehicles on toll roads and bridges to make electricity. To be able to take advantage of 

the wind around the place, Computational Fluid Dynamics (CFD) is needed to optimize the 

design of the turbine. 

1. Introduction 

Renewable Energy Resources are increasing in a few years, this is due to the increasing increase in 

environmental pollution and fossil fuels which are increasingly depleted. many types of renewable 

energy such as Bioenergy, Geothermal, Solar, Hydropower, and Wind. Among other resources, wind 

resources are inexpensive alternative energy sources and this has led to much research being carried out 

so that the use of wind power generation technology can increase [1]. The world has enormous wind 

power potential that can be used as a power plant. There are two types of wind turbines are horizontal 

wind turbines and vertical wind turbines [2].  

Wind is renewable energy that is very easy for everyone to use. Both bridges and toll roads actually 

have wind speeds that can be used and used as electricity. But there is a problem to put the power plant 

on the bridge or the toll road, which is quite limited land, so to install the Horizontal Axis Wind Turbine 

will be very difficult. Therefore, Vertical Axis Wind Turbine (VAWT) is used as an alternative. VAWT 

is used to create power plants that can use wind from vehicles on toll roads and bridges to make 

electricity. To be able to take advantage of the wind around the place, Computational Fluid Dynamics 

(CFD) is needed to optimize the design of the turbine.  

CFD, drawn from various scientific disciplines, fluid mechanics and heat transfer, also find their way 

into other uncharted fields in processes, chemical engineering, civil, and the environment. Construction 

of new and improved system designs and optimization is carried out on existing equipment through 

applications to improve efficiency and lower operating costs. With fears of global warming and 

increasing world population, engineers in the power generation industry rely heavily on CFDs to reduce 

development and strengthening costs. This computational study is currently being carried out to address 

issues related to technology for clean and renewable energy and meet the challenges of strict regulation 

of emissions control and a substantial reduction in environmental pollutants. CFD simulations can be 

done on software such as Ansys Fluent, Ansys CFX, Openfoam, and Hypermesh [3]. 
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2. Methods 

 
Figure 1. Research Method CFD Analysis of VAWT 

Figure 1 shows the research method for CFD analysis from VAWT. Literature study is the 

preparation stage, such as searching for journals and papers related to Computational Fluid Design 

(CFD) on Vertical Axis Wind Turbines (VAWT). The next step is to design VAWT, the design used is 

a design created through the Design Modeller that has been provided by ANSYS. After designing 

vertical axis wind turbines, VAWT will be simulated to determine the speed, pressure and airflow of 

this turbine. But not always this simulation will run smoothly, sometimes there will be an error that 

occurs, if an error occurs then the location of the error must be found and find a solution, if the solution 

has been found it will be simulated again. If there is no error, then the data analysis phase will continue, 

the simulation results will be analysed by VAWT's speed, pressure and airflow. 

Figure 2 shows the 2D design of VAWT, This turbine has a length of 1.5 meters and a radius of 30 

cm for each blade. The blade has an angle difference of 120 degrees. To analyse this design we need to 

design it in AutoCAD or the Design Modeller that has been provided by ANSYS. To see the results of 

CFD calculations we can use 3D or 2D designs. 
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Figure 2. Designed 2D of VAWT 

 

 

Figure 3. Designed 3D of VAWT 

 

Figure 3 shows the 3D Design of VAWT which is designed using a Design Modeller ANSYS. This 

design will also be simulated ANSYS to determine turbine pressure. CFD analysis is performed using 

Fluid Flow (Fluent) provided by ANSYS. The first step to do is import Geometry from software such 

as SolidWorks or AutoCAD. In addition to importing from design software, we can also design it 

through the Designer Design provided by ANSYS.  

 

 

Figure 4. Designer 2D Top View VAWT Using Design Modeler 

 

Figure 4 shows 2D top view of VAWT design which is designed using Design Modeler. After making 

geometry or importing it we must do the Meshing process to analyse fluent. To do the meshing process 
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we can directly choose Mesh on the fluent flow. After that the meshing process will run according to 

the existing geometry. 

 

  

Figure 5. Meshing Geometry on ANSYS 

 

Figure 5 shows Meshing Geometry on ANSYS Fluent. After all the processes are completed, then 

setup to get the solution that want. In this paper the results are shown in Figure 6, Figure 7, and Figure 

8. 

3. Result and Analysis 

 

  

Figure 6. Iterations 

 

Figure 6 shows the number of iterations performed by the solvent. The number of iterations specified 

in the solvent is 200 to achieve converged, but it turns out that the solution has converged in 95 iterations. 

After converged we can see Velocity & Pressure Contours. 
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Figure 7. Velocity Contours 

 
Figure 8. Pressure Contours 

  
In this case, input speeds of 3 m/s are used. Based on Figure 7, it can be seen that the turbine moves 

at a minimum speed of 0 m/s to 12.75 m/s. and it can be seen also that this turbine has a minimum 

pressure of -53 Pa and also has a maximum pressure of 74 Pa and also the pressure on each side of the 

turbine is not the same. 

In fluid dynamics, Bernoulli's law says that the increase in fluid velocity will also cause a decrease 

in pressure or potential fluid energy. From figure 8 it can be seen that the upper blade has a pressure 

higher than the other blade. This is because the upper blade is the blade that is directly affected by the 

wind speed so that the pressure on the blade is greater. When comparing Figure 7 and Figure 8 it can be 

seen that the greater the velocity of the fluid will cause the pressure of the fluid to be smaller. 

4. Conclusions 

In the simulation that has been done, the results are in accordance with Bernoulli’s law which say that 

the increase in fluid velocity will also reduce fluid pressure. By using CFD simulation, blade 

manufacturing can be done easily without having to make physical items first. By using CFD the 

developer can simulate it and analyse it first to get optimal results before it is made in its physical form. 
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