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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 ffrease in
environmental pollution and fossil fuels which are increasingly depleted. many types of renewable
energy such as BioenergyfGeothermal, 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 technolo 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 @I 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 CEX, Openfoam, and Hypermesh [3].
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2. Methods
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Figure 1. Research Method CFD Analysis of VAWT

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

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 ifffffease 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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