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Abstract:
A novel method has been proposed to design and develop a Triangular Hut-shaped photovoltaic panel with rotating
mechanism using modified maximum power point tracking (MPPT). In this, irradiance for the Primary panel can be
provided by the nature itself with the available Sun and Secondary panels are to be provided by reflection with the
rotating convex lens and concave mirror rotating gear mechanism. Here that the rotation of the convex lens and
concave mirror will be depending upon the position of the Sun. To locate the Sun an electro-optical sensor will be used.
It consists of light-dependent resistor (LDR) sensors to track sun position. Modified MPPT based controller detects the
difference of voltage signals sent by the LDRs. Based on the outcome of LDRs, signals will be transferred to the
Optocoupler for the activation of the servo mechanism. The servo mechanism of the convex lens and concave mirror
rotates either in clockwise or anticlockwise direction based on signals reached to the driver circuit. The inputs to this
controller will be solar irradiation and temperature. The experimental results of Triangular Hut-shaped PV panels will be
compared with the conventional PV system results.

Published in: 2023 Third International Conference on Advances in Electrical, Computing, Communication and
Sustainable Technologies (ICAECT)

Date of Conference: 05-06 January 2023

Date Added to IEEE Xplore: 15 May 2023

 ISBN Information:

DOI: 10.1109/ICAECT57570.2023.10117700

Publisher: IEEE

Conference Location: Bhilai, India



ADVANCED SEARCH

All 

 Browse  My Settings  Help 
Access provided by:
Vignan Institute of
Technology & Science

Sign Out

Access provided by:
Vignan Institute of
Technology & Science

Sign Out



Personal Sign In

http://www.ieee.org/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/Xplore/home.jsp
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/10117587/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37085783973
https://ieeexplore.ieee.org/author/37847614900
https://ieeexplore.ieee.org/author/37088805802
https://ieeexplore.ieee.org/author/37089839114
https://ieeexplore.ieee.org/author/37089838685
https://ieeexplore.ieee.org/author/37085646510
javascript:void()
https://www.ieee.org/give
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/10117700
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/10117700
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/10117700
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10117700
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10117700/authors
https://ieeexplore.ieee.org/abstract/document/10117700/figures
https://ieeexplore.ieee.org/abstract/document/10117700/references
https://ieeexplore.ieee.org/abstract/document/10117700/keywords
https://ieeexplore.ieee.org/abstract/document/10117700/metrics
https://ieeexplore.ieee.org/abstract/document/10117700/similar
https://ieeexplore.ieee.org/xpl/conhome/10117587/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10117587/proceeding
https://doi.org/10.1109/ICAECT57570.2023.10117700
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/servlet/Login?logout=/abstract/document/10117700/
https://ieeexplore.ieee.org/servlet/Login?logout=/Xplore/guesthome.jsp
javascript:void()


14/03/2024, 14:13 Development of Hut Shaped Solar Photo Voltaic System with Rotating Convex Lens And Concave Mirror Mechanism | IEEE …

https://ieeexplore.ieee.org/abstract/document/10117700 2/4

More
Like
This

Modelling and Simulation of Incremental Conductance Algorithm for Solar Maximum Power Point Tracker

Authors 

Figures 

References 

Keywords 

Metrics 

I. Introduction
The main theme of our project is to design and develop Triangular Hut Shape Photo Voltaic Solar
Panel with a servo motor mechanism for maximum output. The main drawback of solar energy is
with solar panels, it should be exhibited fully to the sunlight. As the solar panel is fixed in a single
direction, then the sunlight potency varies between morning and evening. Rotating the solar panel
w.r. t direction of the sun can escalate the solar energy generated. Our project consists of few
sunlight sensors and a servo motor mechanism for a Microcontroller of control system that is
responsible for sensing sunlight and controlling the convex lenses. This system works successively
without any disturbance. The limit switch senses the solar panel when it rotates and then it stops
the motorized mechanism. In this paper, a model is proposed, PV power output is still low,
continuous efforts are taken to develop the PV converter and controller for maximum power
extraction efficiency [1]. The incremental conductance method with optimized small iterative size
was proposed to eliminate the power oscillation around maximum power receptacle [2]. Design and
development of a photovoltaic system based on an improved P&O algorithm helps to improve the
efficiency, stability and accuracy of solar energy systems [3]. The non-linearity and complexity of
determining PV parameters caused the scalable and swarm optimizers to exhibit immaturity in the
obtained solutions. In this study, an efficient metaheuristic algorithm based on swarm optimization
(TSA) is proposed to determine the parameters of the PV model [4]. The P & O method is widely
used because it is low cost and easy to implement. The P & O method oscillates near the maximum
power point (MPP) when atmospheric conditions are constant or change slowly [5]. A solar cell
simulation model according to the solar cell mathematical model is presented [6], Mathematical
model of a single solar cell designed in MAT LAB / Simulink environment and I-V, P-V
characteristics were studied and analyzed [7]. Simulation model of a solar power plant with an
automatic biaxial solar tracker, developed using MA TLAB/Simulink. The development presented
includes a random time generator (solar irradiance), automatic load redundancy, as well as the
simultaneous use of two types of solar cells such as mono crystalline and polycrystalline [8]. The
generated mathematical model of the solar cell and the solar cell model that is available in MAT
LAB have their performance characteristics compared [9]. A survey of solar-panel mathematical
models and the different uses is discussed [10]. The duty cycle, inductance value, maximum
current, and capacitance values of the input and output capacitor are calculated for the DC-DC
boost Converter of a solar charge controller with the maximum power point tracking system MPPT,
and a diode and a MOS transistor are chosen for it [11].
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