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Abstract: In today’s modern life, the demand on electricity is greater than the production of it. One of the biggest
issuesthat has been realized is that natural resources are going to be finished one day and a replacement is to be found.
In order to overcome such problems, the use of renewable energy sources is very important. Renewable energy sources
such as wind and solar has gained commonness and command over the last few decades. The output of these sources
depends onthe weather conditions Hence if, there is a combination of two sources then the desirable electrical power can
be produced. In this proposed work, the design model of hybrid power generation system uses wind and solar
resources. This system can be implemented on highways where the tremendous amount of wind energy can be
collected due to high-speed motion of vehicles and the solar energy from the sun will also be collected and further can
be used to power up automaticlights and also to charge an electric vehicle.
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I INTRODUCTION

Electricity demand is increasing in the modern world. Natural resources will deplete one day, and are placement must
be found. The use of fossil fuels pollutes the environment. The greenhouse effect and global warming must be
avoided. To accomplish all these, one must focus on shifting energy away from conventional resource usage and
toward nonconventional power generation methods such as wind and solar energy. As there is large population in the
country, there is a high demand for electricity. Power has been generated using fossil fuels for the past few decades.
India has an infinite supply of renewable energy resources, and the power shifting method initiative must be
implemented. Asa result, renewable energy resources such as wind energy and solar energy play a major role in power
generation. Vertical axis wind turbines that generate power on highways have a low cost and efficiency.

When compared to traditional power generation methods, VAWT is both environmentally friendly and cost effective.
For power generation, we have two efficient and renewable energy sources. There are two entities in this design: one
for power generation via solar panels and wind turbines, and another for street light control via Idr and ir sensors. If
either source is unavailable, the other sources will be consumed as a supplement. This method is not only cost-
effective, also highly efficient. The rotor turbine is designed in such a way that it rotates when the vehicle travels in
both lanes of the traffic. This is also one of the most efficient way of power generation on highways. The MPPT
principle is used by the solar panel

1. LITERATURE SURVEY

Liu, J et.al,[1], Review on the technical perspectives and commercial viability of vertical axis wind turbines, 2019. In
the context, the existing technical challenges and specific solutions in the development of Vertical Axis Wind Turbines
(VAWTS) is presented. This paper will present a fresh look at cutting-edge VAWTS in order to look into new
opportunitiesand possibilities for their commercial potential.

A thorough comparison between VAWTs and HAWTSs was done, with various sections focusing on their aerodynamic
performance, efficiency, power density in a wind farm, and ability of self-starting. The goal of this review paper is to
identify the future of commercial VAWTS in the market for wind turbines, which is now dominated by traditional
HAWTS, as well as technical obstacles, design issues, and market potential.

The paper will go over the major technical obstacles that will keep VAWTSs from competing with HAWTS in the

future. Also the investigation on whether VAWTSs are more competitive in offshore applications or not as a result of
lessons learned from onshore turbine installations is done.
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Kumar. R et.al,[2], A critical review of vertical axis wind turbines for urban applications, 2018. By doing exploratory
searches among the signals present on the internal field bus system and contrasting the observed signal relationships
across a variety of equipment that performs comparable activities, it is possible to perform the exploratory searches.
this researchoffers an alternative method that accumulates knowledge over time.

As vehicles of similar 6 make will have the same type of data signals flowing in their CAN (controller area network)
and data bus, they can use it as a reference to find vehicles with errors. They used an internet module to collect signals
from vehicle Controller networks and data transmission busesand compared them with the data from other vehicles of
similar make.

Tasneem.Z, et.al,[3], An analytical review on the evaluation of wind resource and wind turbine for urban application:
prospect and challenges, Developments in the Built Environment, 2020. The goal of this review article is to highlight
the current state of technology for urban wind farms as well as its economic and environmental implications. On the
basis of recent data, thr observations and forthcoming trends in research have been provided. Conclusion: More
investigation into the wind mapping and the appropriate building of turbine is needed in order to make the wind farm in
urbans, areliable andworkable alternative for decentralised power generation.

The study concluded that VAWTs are more preferable than HAWTSs because they are more economical,
environmentally friendly, and less susceptible to turbulence and changing wind conditions. Savonius turbines are good
for their low-cost and are extremely reliable projects, whilst Darrieus turbines are suggested for fairly priced and
effective wind farm facilities.H-rotors are efficient in cities, but further research is needed before they can be considered
a distinct UWT technology. The importance of dispersed power generators, such as urban wind farms, is underlined as
a means of addressing the present energy demand.

Amjith, L. R et.al,[4], Analytical review on Design, modeling and economic performance of a vertical axis wind
turbine, 2020. The main goal of the project was to build and to model a small-scale VAWT that was used to supply
electricity for applications with minimal demand. The rotational performance of Savonius rotor blades in two novel
configurations was compared to that of the conventional straight and curved blades. Using MATLAB simulation, a
mathematical model was developed that took into account the mechanical, electrical, tip speed ratio, and wind power
coefficient. The model was validated using measured data from the constructed turbine. The tests was conducted for
the rotational performances of four styles of Savonius rotor blade types and were examined too. In all four designs, the
straight blade is determined to bethe least efficient, with the twisted blade type showing the best performance.

Belmili, H et.al,[5], Study, design and manufacturing of hybrid vertical axis Savonius wind turbine for urban
architecture, 2017. It is stated that a modest household renewable energy conversion system has been studied,
designed, and manufactured. It is based primarily on a vertical axis wind turbine with a Savonius-rotor type that is
locally produced and is outfitted with a photovoltaic panel and a storage Battery. This method can be applied to both
building integration and remote areas. This method can be modified to ensure an uninterrupted electrical 7 supply in
remote areas. The analysis, design, and production of a residential renewable energy conversion system are presented in
this work. This system is based mostly on a locally produced Savonius rotor-type vertical axis wind turbine.

Zhang, Z et.al,[6], Knowledge structure and research progress in wind power generation (WPG) from 2005 to 2020
using CiteSpace based scientometric analysis, 2021. The study’s conclusions about the sustainability elements of WPG
systems are briefly provided by contrasting the sustainability traits for various sources of WPG. The goal of the work
is to demonstrate the intellectual background, current research status, and state-of-the-art knowledge structure of WPG
related literature using scientometric analysis based on CiteSpace.

From the investigation following can be drawn: According to the elements impacting it, the most popular journals for
WPG-related research were Renewable Energy, Energy, Energy Conversion and Management, Energies, and Journal of
Wind Engineering and Industrial Aerodynamics. Regarding the core domains, performance, design, wind turbine,
optimization, and model were the top five co-occurring terms connected to WPG listed based on counts. China is the
most significant country among others in the wind energy harvesting, holding 29 percent of the total with 224
publications.

Chougale, P. K. N et.al,[7], Highway windmill, 2018. In this work, VAWT s used to overcome the challenge of
supplyinglighting over the entire length of a highway (Vertical Axis Wind Turbine). This study sought to develop a
highly portable and environmentally friendly method of producing electricity utilising wind energy and other
renewable energy sources. By utilising the latest vertical axis turbine approach and customising the blade design, we
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can create a reliable energy- generating system that operates in and around our residential area regardless of the
direction of the wind. The goal of this essay is to lessen the effects of global warming. If the turbine’s speed rises, the
alternator’s speed rises as well, resulting inmore power being produced at the output terminal.

Vignesh, J et.al,[8], Design and fabrication of vertical axis wind mill with solar system, 2020. This paper’s major goal
is todesign and build a vertical axis wind mill that can function even in light winds. The best use of wind energy was
made possible by the design and construction of a windmill with a solar system for power generation and irrigation.

Padmanaban, S et.al,[9], On The Structural Implementation of Magnetic Levitation Windmill, 2017. This article
describesthe optimal structural design and performance of a vertical axis wind turbine (VAWT) that uses magnetic
levitation technology. The additional benefits, such as spinning at low wind speed, greater efficiency, minimal noise
emission, etc. are quantified with the support of conventional VAWT. One maglev turbine with a large capacity
provides extra productivity when compared to conventional horizontal wind turbines. Utilizing magnets 8 to spin
quickly and with less friction as it removes tension from the turbine shaft increases the efficiency of the turbine. In
comparison to traditional wind turbines, the suggested turbine plan produces more electricity while maintaining a
greater efficiency.

Prabowo, A. R et.al,[10], Investigation on Savonius turbine technology as harvesting instrument of non-fossil energy:
Technical development and potential implementation, 2020. In this paper, the Savonius turbine technology is
evaluated asa tool for harvesting clean energy.The use of the technology in water and open air conditions follows a
succession of advances on turbine performance and technical adjustments. Several key influencing factors are noted,
including rotor design, operation depth, and nozzle attachment.

Cashman, A et.al,[11], A review on the historical development of the lift-type vertical axis wind turbine: From onshore
to offshore floating application, 2020. The lift-type vertical axis wind turbine (VAWT) and its historical progression
from theinvention of it in the early 1930s are covered in this study. Because the HAWT dominated the wind energy
industry in the1990s, this assessment emphasises how little engineering work was done on the VAWT. However, the
data also indicates that the VAWT has entered a Renaissance era in which the offshore floating wind turbine industry
is currently using it. There have been recorded attempts to commercialise floating VAWT technology as well as the
most recent advancementsin this field.

Hariharan, R et.al,[12], Design of wind turbine blade material for higher efficiency, 2020. The implementation of
efficiencythrough the mixing of new materials is examined in this paper.This article comes to the conclusion that using
materials like copper, aluminium, zinc, and other metals will make the blades survive longer and allow them to revolve
smoothly with the wind’s speed.It can also generate the required amount of power, which can be easily stored and used
without wasting any of the power generated.

Oguz, E et.al,[13], A review of the optimization studies for Savonius turbine considering hydrokinetic applications,
2020. This essay aims to discuss Savonius turbine optimization studies in light of the turbine’s potential uses in
hydrokinetic energy harvesting. There is a full discussion of the studies pertaining to each structural parameter
determining the performance of the turbine. It summarises the Savonius design optimization studies that only take the
operating medium ofwater into account. In order to fill the gaps in this field with regard to hydrokinetic application,
researchers will be able touse the data offered in this study as a basis to understand the Savonius turbine research that
has already been done.

Mondal, T et.al,[14], Sun Tracking Solar Panel Without Microcontroller, 2019. There are two primary categories of
sun tracking systems: single-axis solar trackers and dual-axis solar trackers. The suggested idea aims to create a
scalable sun tracking system without a microcontroller, which can be more affordable than previous solar panel
circuits from our perspective. The solar system proposed in this study can follow the sun using two small solar panels
as a reference, track the path by monitoring the difference between the voltages of the two reference panels, and move
the system’s structure using a stepper maotor.

Allamehzadeh, H. et.al,[15], An Update on Solar Energy and Sun Tracker Technology with a Dual Axis Sun Tracker
Application, 2019. This essay provides an overview of solar energy’s history as well as an update on Sun tracker
technology. The major focus of this project is the development of a sun tracker system using four LDR sensors and
electrical control circuits. To ensure the maximum power is delivered from the solar array to a load, the MPPT
algorithm is used. In order toimprove the system’s overall performance, a PID controller was added to the feedback
loop. The composite system is simulated using MATLAB software. Finally, the developed circuits are implemented in
a lab and the composite system’s overall performance is assessed.
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1. CONCLUSION

From the above literature survey, came to know about the importance of vertical axis wind turbine over the vertical axis,
different types of vertical axis turbines, the blade material to be used, the rotor and stators application in turbines. It
was found that the turbine is advantageous over other types and hence the proposed will be implemented using the
vertical wind turbine along with the solar panel placed top on it and its design compactness ensures the efficient and
effective output. To make sure that it can be used to propose in many applications like automatic street lights, EV
charge stations.
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