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Abstract: Now a day’s electricity is most needed facility for the human being. All the conventional energy
resources are depleting day by day. So we have to shift from conventional to non — conventional energy
resources. This process reviles the sustainable energy resources without damaging the nature. We can give
uninterrupted power by using hybrid energy system. Basically this system involves the integration of two
energy system that will give continuous power. Solar panels are used for converting solar energy and wind
turbines are used for converting wind energy into electricity. This paper presents the Solar — Wind hybrid
power system that harnesses the renewable energies in Sun and Wind to generate electricity. This hybrid
solar — wind power generating system is suitable for industries and also domestic areas energy resources.
Hybrid tidal, solar, and wind power generation systems offer a promising approach to addressing the
challenges of renewable energy variability and intermittency. This abstract explores the integration of
multiple renewable energy resources to create a more reliable and sustainable power generation system. By
combining tidal, solar, and wind energy technologies, these hybrid systems aim to optimize energy
production, increase grid stability, and reduce reliance on fossil fuels. Key aspects of hybrid system design,
including integration strategies, technological considerations, and potential benefits and challenges, are
discussed. The abstract highlights the potential of hybrid tidal, solar, and wind power generation as a
viable solution for meeting growing demands while reducing environmental impact and advancing the
transition to a clean energy future.
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L. INTRODUCTION
Electricity is essential for daily life. There are two ways to generate electricity: conventional energy resources and non
— conventional energy resources. Electrical energy consumption is increasing; hence, electrical energy must be
generated to meet demand. Nowadays, conventional energy resources such as coal, diesel, and nuclear power are used
to generate electricity. The main disadvantage of these resources is that they generate waste such as ash in coal power
plants and nuclear waste in nuclear power plants, and dealing with this trash is very expensive and harmful to the
environment.[ 1] Nuclear waste is also extremely hazardous to humans. There are various non — conventional energy
resources, such as geothermal, tidal, wind, solar, and so on. However, tidal energy has limitations that it can only be
used on seashores. While geothermal energy requires a much larger step to collect heat from the earth. Solar and wind
energy are readily available in all weather conditions.[1] Non — conventional energy resources such as solar and wind
can be good alternatives. Tidal, solar, and, wind energies stand out as promising alternatives to conventional fossil fuel
— based power generation. In recent years, the conceptualization of a hybrid system that incorporates these renewable
sources, coupled with innovative rack and pinion systems, has gained considerable attention. It provides an overview of
the key renewable energy sources involved, introduces the concept of rack and pinion systems, and outlines the rationale
behind integrating these technologies. Tidal power harnesses the cyclical movement of ocean tides caused by
gravitational forces exerted by the moon and sun. It represents a predictable and consistent energy source with the
potential for significant power generation along coastlines. Solar power drives energy from sunlight through
photovoltaic panels or solar thermal systems. Its abundance and reliability during daylight hours make it a versatile and
widely accessible renewable energy source. Wind power captures the kinetic energy from wind currents wind currents
using wind turbines.[2] It offers scalability and adaptability, suitable for both onshore and offshore applications. Rack
and pinion mechanisms are mechanical systems commonly employed to convert linear motion into rotational motion.
Consisting of toothed gears (the rack and pinion), these systems facilitate the transfer of pggtion;en used in steering
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mechanisms and machinery. Solar energy is the energy which is gets by the radiation of the sun. Solar energy is
present on the earth continuously and in abundant manner. Solar energy is freely available. It doesn’t produce any gases
that mean it is pollution free. It is affordable in cost. It has low maintenance cost. Only problem with solar system it
cannot produce energy in bad weather condition. But it has greater efficiency than other energy sources. It only need
initial investment. It has long life span and has lower emission. Hybrid energy system is the combination of two energy
sources for giving power to the load. In other word it can defined as “Energy system which is fabricated or designed to
extract power by using two energy sources is called as the hybrid energy system.” In this proposed system solar and wind
power is used for generating power.[4]

I1. OBJECTIVES
The objective is to achieve a more stable and continuous power output. This helps mitigate the intermittency issues
associated with individual renewable sources, ensuring a more reliable energy supply to meet demand.
e To optimize the efficiency of energy conversion and maximize the electricity generated from each source.
e To design and develop solar hybrid power system model using smart control and monitoring system.[3]
e To analyze the output power of the solar photovoltaic (PV) and mini wind turbine system prototype.
e To validate the solar photovoltaic (PV) and mini wind turbine system prototype.[4]

II1. AIM

The aim is to maximize energy capture and conversion efficiency from these sources using rack and pinion systems.
The aim is to create a more reliable and consistent power supply.[4] This hybrid approach mitigates the intermittency
issues associated with individual renewable sources, ensuring a more stable energy output. It is to diversify the energy
mix, reducing dependency on any single energy resource. Integrating tidal, solar and wind power generation allows for a
more balanced and resilient energy infrastructure. Electricity is essential for daily life. There are two ways to generate
electricity: conventional energy resources and non — conventional energy resources. Electrical energy consumption is
increasing; hence, electrical energy must be generated to meet demand. Nowadays, conventional energy resources such
as coal, diesel, and nuclear power are used to generate electricity. [2]

IV. EXPECTED OUTCOMES
Integration of multiple renewable sources allows for simultaneous energy capture, maximizing overall power
generation potential.[2] This synergy increases the total output compared to relying on a single energy source,
contributing to a more robust energy supply.
This leads to a more consistent and stable energy output, reducing dependency on weather or tidal patterns alone for
reliable power generation.[1]
Implementation drives innovation in rack and pinion systems, leading to advancements in energy conversion and
transmission.
Access to sustainable and reliable energy contributes to community development by providing electricity to remote or
underserved areas.
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V.BLOCK DIAGRAM
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Fig: A complete system design

Fig: Hybrid system components

Fig: Wind power generation
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VI. CONCLUSION

Hybrid power system is a good and effective solution for power generation than conventional energy resources.[3] It
has greater efficiency. It can provide to remote places where government is unable to reach. So that the power can be
utilize where it generated so that it will reduce the transmission losses and cost. Cost reduction can be done by
increasing the production of the equipment. People should motivate to use the non — conventional energy resources. It is
highly safe for the environment as it doesn’t produce any emission and harmful waste product like conventional energy
resources. It is cost effective solution for generation. It only need initial investment. It has also long-life span. Overall
it’s good, reliable and affordable solution for electricity generation. A hybrid power generation system is a better and
more efficient solution for power generation than traditional energy resources.[4] It is more efficient. It can reach out to
rural areas where the government cannot. So that power can be used where it is generated, reducing transmission losses
and costs. Costs can be reduced by increasing the manufacturing of the equipment. People should be encouraged to
use non — traditional energy sources.[1] It is extremely safe for the environment because it produces no emissions or
toxic waste products, unlike conventional energy resources.

REFERENCES

[1]. Deepak Munde, Vishal Nakade, Sanket Nikam, Satish Kurhade “hybrid energy generation using solar & wind
system” International conference on computing, Communication and Automation (ICCCA2016). April 2016

[2]. Ashish S. Ingole, Prof. Bhushan S. Rakhonde “Hybrid Power Generation Using Wind and Solar Energy”
International Research Journal of Modernization in Engineering Technology and Science Volume
05/Issue:05/May-2023 International Journal of Scientific and Research Publications, Volume 5, Issue 3,
March 20152 ISSN 2250-3153

[3]. Mubashar Yaqoob Zagar, Mairaj-ud-Din Mufti, Shameen Ahmed Lone “Modelling and Control of Wind Solar
Hybrid System Using Energy Storage System.” International Journal of Engineering Research and Applications
(JERA) Vol. 2, Issue 1, Jan-Feb 2012, pp.812-815.

[4]. Sandeep Kumar, Vijay Kumar Garg “A hybrid model of solar — wind power generation system” International
Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering (IJAREEIE), Vol. 2,
Issue 8, August 2013, pp.4107-4016

Copyright to IJARSCT DOI: 10.48175/IJARSCT-24145 il 20019728 ) 221

www.ijarsct.co.in




