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ABSTRACT

The increasing demand for sustainable and energy-efficient solutions has driven the development of
innovative systems that harness renewable energy sources. This project, titled "Solar-
BasedRotatingSignBoard," aims to design and implement an ecofriendly, self-sustaining rotating sign
board powered by solar energy. The system utilizes a 12V 10W solar panel, a 12V battery, a solar charge
controller, 12V LED strips, a 10 RPM DC gear motor, motor clamps, and a welded metal frame. The sign
board is designed to display digital banner prints on both sides, making it suitable for advertising,
informational displays, or public announcements.

The primary objective of this project is to create a cost-effective, low-maintenance, and energy-efficient
rotating sign board that operates independently of the grid. The 12V 10W solar panel captures sunlight
and converts it into electrical energy, which is stored in a 12V battery via a solar charge controller. The
charge controller ensures optimal charging and prevents overcharging or deep discharging of the battery,
thereby enhancing its lifespan. The stored energy powers the 10 RPM DC gear motor, which rotates the
sign board, and the 12V LED strips, which illuminate the display for enhanced visibility during low-light
conditions.

The mechanical assembly consists of a welded metal frame that provides structural stability and supports
the rotating mechanism. The DC gear motor is securely mounted using motor clamps, and the sign board
is attached to the motor shaft. The rotation speed of 10 RPM ensures smooth and consistent movement,
making the display visually appealing. The digital banner prints are affixed to both sides of the sign board,
allowing for dual-sided visibility. The entire system is controlled by an on/off switch, and the components
are assembled using screws, nuts, and bolts for easy maintenance and durability.
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This project demonstrates the integration of solar energy with electromechanical systems to create a
sustainable and functional solution. The use of renewable energy reduces operational costs and minimizes
the carbon footprint, making it an environmentally friendly alternative to conventional sign boards. The
system is designed to be portable and can be deployed in various locations, including remote areas with
limited access to electricity.

In conclusion, the Solar-BasedRotatingSignBoard project showcases the potential of solar energy in
powering innovative and practical applications. It highlights the importance of renewable energy in
addressing modern challenges and provides a scalable model for future developments in sustainable
technology. This project not only serves as an effective advertising tool but also contributes to the global
transition toward clean energy solutions.

CHAPTER 01 INOCRARPTERT0OOMNTRODUCTION
1.1 Bratkgeound

In today’s world, the demand for sustainable and energy-efficient solutions is growing rapidly due to the
increasing awareness of environmental issues and the depletion of non-renewable energy resources. Solar
energy, as a clean and renewable energy source, has gained significant attention for its potential to power
various applications, ranging from small-scale devices to large industrial systems. One such application
is the development of solar-powered sign boards, which are widely used for advertising, informational
displays, and public announcements.

Traditional sign boards rely on grid electricity or batteries that require frequent replacement, leading to
higher operational costs and environmental impact. In contrast, solar-based sign boards offer a sustainable
alternative by harnessing solar energy, which is abundant and freely available. This project focuses on
designing and implementing a Solar-Based Rotating Sign Board that operates independently of the grid,
utilizing solar energy to power its components.

jl:;2FF"'E’M'5“':'5stgggfgf’-’ﬁased Rotating Sign Board

Conventional sign boards face several challenges, including:

1. High BEmscyy@oasuwiption raditional sign boards often use grid electricity, which is expensive
and contributes to carbon emissions.

2. LimitedAcseesisibilityin remote or off-grid locations, access to electricity is limited, making it
difficult to operate conventional sign boards.

3. Mainemane€ Gdsterequent battery replacements and maintenance of electrical components
increase operational costs.

4. Envirommestthlmpgeict he use of non-renewable energy sources and disposable batteries
contributes to environmental degradation.

To address these challenges, there is a need for an innovative solution that leverages renewable energy,
reduces operational costs, and minimizes environmental impact. The solar-based rotating sign board
proposed in this project aims to provide a sustainable, cost-effective, and low-maintenance alternative to
traditional sign boards.

1.3 Ghpsthivesiohety Besject
The primary objectives of this project are:
1. To Desiigred8hlaPPumvedéd 89stdnevelop a self-sustaining system that uses a 12V 10W solar

panel, a 12V battery, and a solar charge controller to power the sign board.

2. To Imphneaht & Retiaurgdotechemidniegrate a 10 RPM DC gear motor to rotate the sign
board, ensuring smooth and consistent movement for enhanced visibility.
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3.

To EnsueePaeggy Hffieramycyse 12V LED strips for illumination, which consume minimal
power while providing bright and clear visibility.

Te Craite D RBIR AP N BIesDasfgpnstruct a welded metal frame for structural stability

and use screws, nuts, and bolts for easy assembly and maintenance.

To DemnbatateLSiastambityilinowcase the potential of solar energy in powering practical
applications, reducing reliance on non-renewable energy sources.

1.4cppebihtherPesfect

The scope of this project includes:

Designing and assembling a solar-based rotating sign board using readily available components
such as a 12V 10W solar panel, 12V battery, solar charge controller, 10 RPM DC gear motor,
12V LED strips, and a welded metal frame.

Developing a rotating mechanism that ensures smooth and consistent movement of the sign
board.

Testing the system under various environmental conditions to evaluate its performance,
efficiency, and durability.

Demonstrating the practical application of the system for advertising or informational purposes.

1.5Symifteaccefdhitiedeoject
This project holds significant importance for several reasons:

1.

EAvironnhratabBBesféfit®y utilizing solar energy, the system reduces carbon emissions and
dependence on non-renewable energy sources.

CostiEfffsttiveenss S he use of solar power eliminates electricity costs, and the low-maintenance
design reduces operational expenses.

Verssaitiliyy The system can be deployed in various locations, including remote areas, making it a
versatile solution for advertising and public announcements.

Inn@vettion The integration of solar energy with electromechanical systems demonstrates the
potential for innovative and sustainable solutions in the field of electrical engineering.

1.% Whstloddolpgy
The project will be executed in the following phases:

1.

R@wé@bﬁlrahalmgmqh@onduct a literature review to understand the principles of solar energy,
charge controllers, and motor mechanisms. Plan the design and components required for the
system.

Designcaddb8nmlatativfereate a schematic diagram of the system and simulate its performance
using software tools.

CommpurehbJdettictionaRdPrstareierttify and procure the necessary components,
including the solar panel, battery, charge controller, motor, LED strips, and metal frame.
Assenhblyaand Séistihgssemble the components and test the system to ensure proper
functionality.

Peiifformaasic B BattiatioRvaluate the system’s performance under different environmental
conditions and optimize its design for maximum efficiency.
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6. DooumsstratioanafdeReptdingpcument the entire process, including design, implementation,
testing, and results, in a comprehensive report.
1.7 QuganizationfafitieReport
This report is organized into the following chapters:
- ChapeeOotInfraddtienoRrovides an overview of the project, including its background,
objectives, scope, and significance.
- Chapte002LitientatareR@yviewiscusses the theoretical foundations and previous work related
to solar energy, charge controllers, and rotating mechanisms.
- Chapte0035gyistemDigsigndandnaumayssidntisils the design of the system and the
specifications of each component.
- Chaipee0a4] mmplsleenéaitanidpescribes the assembly process and the integration of components.

- Chapte005TTstingpdmbREsuRtEesents the testing methodology, results, and performance
evaluation.

- Bhapeér6CoBHERIGRARY RIRYFENorkmmarizes the findings, discusses the limitations,

and suggests areas for future improvement.

CHAPTER O02CHARTARW2HE FIREATWRE REVIEW

2.1 Inftegdaideion

The literature review chapter provides a comprehensive overview of the theoretical foundations, previous
research, and technological advancements related to the components and concepts used in the solar-based
rotating sign board project. This chapter aims to establish a strong knowledge base by reviewing existing
studies, identifying gaps, and highlighting the relevance of this project in the context of renewable energy
and electromechanical systems.

2.2 BdkaEPAkrgREhdsRpRpplitetions

Solar energy is one of the most abundant and sustainable sources of renewable energy. It is harnessed
using photovoltaic (PV) cells, which convert sunlight into electrical energy. The use of solar energy has
grown significantly in recent years due to its environmental benefits and cost-effectiveness. Key
applications of solar energy include:

+ Resithenitihhath & gomerierb RV eengetieratiotar panels are widely used to power homes,
offices, and industries.
- StresdtlligiriggSolar-powered streetlights are commonly deployed in urban and rural areas.
« Advertising and Signage: Solar energy is increasingly being used to power billboards, sign
pefrertisidg khaIsighiye:
Several studies have highlighted the advantages of solar energy, including its ability to reduce greenhouse

gas emissions and its suitability for off-grid applications. However, challenges such as intermittent energy
generation and the need for efficient energy storage systems remain.

2 3BdtaQOhegy e Coinitelters
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A solar charge controller is a critical component in solar power systems. It regulates the voltage and
current from the solar panel to the battery, ensuring efficient charging and preventing overcharging or
deep discharging. There are two main types of charge controllers:

1. PWM (PukseWithHWiddatatio f)ootntiesHefsese are cost-effective and suitable for small-
scale systems.

2. MPBT (Nrasiinim Pod & mdint aridemlfg)nteHerslidhsse are more efficient and can extract

maximum power from the solar panel, making them ideal for larger systems.

Research has shown that the use of charge controllers significantly improves the performance and lifespan
of solar power systems. For this project, a PWM charge controller is selected due to its simplicity and
cost-effectiveness.

2.4DC Wt siamh & Rotiatidavteoitmisms

DC motors are widely used in electromechanical systems due to their simplicity, reliability, and ease of
control. In this project, a 10 RPM DC gear motor is used to rotate the sign board. Key considerations for
selecting the motor include:

- Sprasdeand Tsrgud he motor must provide sufficient torque to rotate the sign board while
maintaining a consistent speed of 10 RPM.

- Powasr@opasumifstion he motor should operate efficiently within the power limits of the solar
panel and battery.

Previous studies have explored the use of DC motors in rotating displays and automation systems,
highlighting their effectiveness in providing smooth and reliable motion.

235 \LEED Lightiig Trebhalotngy
LEDs (Light Emitting Diodes) are highly energy-efficient and have a longer lifespan compared to
traditional lighting technologies. In this project, 12V LED strips are used to illuminate the sign board,
ensuring visibility during low-light conditions. Key advantages of LEDs include:

- Low PovesiopgunippiohEDs consume significantly less power than incandescent or

fluorescent lights.
- Brightifss $hB waedbirit}:EDs provide bright and consistent illumination, making them ideal
for outdoor applications.

Research has demonstrated the effectiveness of LEDs in solar-powered lighting systems, particularly in
applications where energy efficiency is a priority.

2.% ErepyySSItGRgR)YSiRsiems

Energy storage is a critical aspect of solar power systems, as it ensures a continuous power supply during
periods of low sunlight. In this project, a 12V battery is used to store energy generated by the solar panel.
Key considerations for selecting the battery include:

- Capeatiyy The battery must have sufficient capacity to power the system for extended periods.

« Cycle Life: The battery should withstand frequent charging and discharging cycles.

Studies tyufedfen that lead-acid batteries are cost-effective and reliable for smallscale solar systems,
making them a suitable choice for this project.

2.7 StrgbtinidDErdgianandoldedtials
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The structural design of the sign board plays a crucial role in its durability and functionality. A welded
metal frame is used in this project to provide stability and support for the rotating mechanism. Key
considerations for the design include:

- Stinyttan® Diakability he frame must withstand environmental factors such as wind, rain,

and temperature fluctuations.

- Pjiehblifiyy The design should allow for easy transportation and installation.

Previous research has emphasized the importance of using robust materials and modular designs in
outdoor applications to ensure long-term performance.

2.3 resvaoaYVadrkrohctulacreweBd s Boards

Several studies and projects have explored the use of solar energy in powering sign boards and displays.
For example:
« Astudy by Kumar et al. (2020) demonstrated the feasibility of solar-powered LED billboards in

rural areas, highlighting their cost-effectiveness and environmental benefits.
« Another project by Singh and Patel (2019) developed a solar-based rotating display for
advertising purposes, using a similar combination of solar panels, batteries, and DC motors.

These studies provide valuable insights into the design and implementation of solarpowered sign boards,
serving as a foundation for this project.

2.9 GupdncEiidin g Resedrch

While significant progress has been made in the field of solar-powered systems, there are still gaps that
need to be addressed:
1. Optimiizatsorodf kevergl fEiffieienciylany existing systems do not fully optimize the use of solar

energy, leading to inefficiencies.

2. Duralbility iim iHasSHEBEviviromanésitsew studies have focused on the long-term performance of
solar-powered systems in extreme weather conditions.

3. CedtiHfrstioaesssd here is a need for more affordable and scalable solutions that can be
deployed in developing regions.

This project aims to address these gaps by designing a system that is energy-efficient, durable, and cost-
effective.

CHARTHRBIERS3 SVYEPEM ORI ANDCOMBONENTS
AR
This chapter provides a detailed explanation of the system design and the components used in the Solar-
Based Rotatggl ge &rﬂog g d% t S‘Il'h'e process involves selecting appropriate components,
creating a schematlc lagram, and ensuring t the system meets the project objectives of sustainability,
energy efficiency, and functionality. The system is divided into three main subsystems: the solar power
system, the rotating mechanism, and the #lumination system.

solar power

3 2 %XStem Ove \é'tel\ﬁvg mechanism Illumination system

The solar- based rotating sign board consists of the following key components:

Sww cludes a 12V 10W solar panel, a 12V battery, and a solar charge
3. 2]Sys§ ”verV|e%‘s tenin P 4 i
controller

2. Rewititeg\rebapianincludes a 10 RPM DC gear motor, motor clamps, and a welded metal
frame.

[JCRT25A4079 ] International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ j157


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882
3. lluminationSSytstenincludes 12V LED strips for lighting the sign board.

4. StruriturhCOowPEnEntscludes screws, nuts, bolts, and a metal frame for assembly.
5. ConradIBpéternincludes an on/off switch for controlling the system. The system operates as

follows:
« The solar panel captures sunlight and converts it into electrical energy.
« The solar charge controller regulates the energy flow to the battery, ensuring efficient charging.
+  The battery stores the energy and powers the DC motor and LED strips.
«  The DC motor rotates the sign board, while the LED strips illuminate it for visibility.

3.3 Solar Power System
3.3.1 Solar Panel

Figure 1 Solar Panel

- Spauffiesitionsl2V/, 10W monocrystalline solar panel.

- Fungtivn Converts sunlight into electrical energy.

- SelrsteorCoitrapgigh efficiency, durability, and compatibility with the 12V system.
- Advanieggeslightweight, weather-resistant, and suitable for small-scale applications.

3 32Makery
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AT12-1.3 / 412 volt 1.3 Amp Rechargeable Sealed
Lead Acid Battery

- Spuiffiesitiosisl2V, 1.5Ah lead-acid battery.
- Fumition Stores energy generated by the solar panel for use during low sunlight or nighttime.

- SelrattporCCitiapiaSufficient capacity, long cycle life, and compatibility with the solar charge
controller.
- AdvanieggesCost-effective, reliable, and widely available.

33 3BaCoNage Coniieller

) ®
Solar Charge Controller

Overload / Load on ® |
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Figure 2 Solar Charge Controller

- Spaiffiesitiosisl2V, 10A PWM charge controller.

Eunotion
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+ Function: Regulates the voltage and current from the solar panel to the battery, preventing

overcharging and deep discharging.
- SeletthorOCititesiaE fficiency, durability, and ease of installation.
-+ AdvanitggesProtects the battery, extends its lifespan, and ensures optimal charging.
3.4 Rotating Mechanism
3.4.1 DC Gear Motor

Figure 3 12V, 10 RPM DC gear motor.

- Speuiffiesitionsl2V/, 10 RPM DC gear motor.
- Fumestion Rotates the sign board at a consistent speed for enhanced visibility.

- Selk@teprCCiREpid-ow power consumption, sufficient torque, and compatibility with the 12V
system.

- AdvanieggesSmooth operation, reliability, and ease of control.
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3.4.2 Motor Clamps

Figure 4 Motor Clamps

+  Fungtion Securely mounts the DC motor to the metal frame.
- SeleaitiorCTititapidDurability and compatibility with the motor and frame.

- AdvantesigesEnsures stable and vibration-free operation.
343 Wedlidd dtetdlEramme
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}’ .
Fgure 5 Welded Metal Frame
«  Matsiid Mild steel

+  Funation Provides structural support for the rotating mechanism and sign board.
- SeleattiorCCitiapiaStrength, durability, and resistance to environmental factors. @ Advantages:
Robaghdastageeng-lasting, and easy to assemble.

3 B llumineéior gsistem
35 hLED Stipss
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Figure 6 LED Strips

- Spesffiaationsi2V, waterproof LED strips.

+  Fungtion Provides bright and energy-efficient illumination for the sign board.

- SelkeattiorCCititepid_ow power consumption, high brightness, and durability. @ Advantages:
Enepayvafiteigess long lifespan, and suitable for outdoor use.

3 & Stngttwaldl Qopopenients

351 Berowd)NatgndibBolts
+  Fumetivy Used for assembling the metal frame, motor clamps, and other components.
- SeleattdorOCitiaaigCorrosion resistance and compatibility with the materials used. @ Advantages:
Enspy@garfesgéesand durable assembly.
3B 2OHADFPYNHEN
* Fupdipsr Controls the power supply to the motor and LED strips.

- Sekertion iR Purability and ease of use.

. ﬁgvgﬁ%gsmovides simple and effective control of the system.
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3.7 System Design

3.7.1 Schematic Diagram
A schematic diagram is created to illustrate the connections between the components.
The diagram includes:

« Solar panel connected to the charge controller.

+  Charge controller connected to the battery.

- Battery connected to the DC motor and LED strips via the on/off switch.

3.7 2MxegigCCandéderations
- Enengy Efffiitenyy The system is designed to minimize energy consumption while maximizing
performance.

. Qufgtpjﬂitw Components are selected to withstand outdoor conditions, including rain, wind, and
temperature fluctuations.

- Poitediiitiyy The system is designed to be lightweight and easy to transport.

3 B Cunnpoeidniniegeiienion
The components are integrated as follows:
1. The solar panel is mounted on the metal frame at an optimal angle to capture maximum sunlight.
2. The charge controller is connected between the solar panel and the battery.
3. The battery is connected to the DC motor and LED strips via the on/off switch.
4. The DC motor is mounted on the frame using motor clamps, and the sign board is attached to the
motor shaft.

5. The LED strips are installed along the edges of the sign board for illumination.

39 Trsstingrehd Alalidation

Before final assembly, each component is tested individually to ensure proper functionality. The system
is then tested as a whole to verify its performance under various conditions, such as:
+  Full sunlight.

- Partial sunlight.

+ Nighttime operation.

CHAPYTERER WIMENIENIMTAONON
4.1 Initeddaideion

The implementation chapter details the step-by-step process of assembling and integrating the
components of the Solar-Based Rotati I rd..Jhis,chapger rs the physical construction of the
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system, the wiring and connections, and the testing of individual components and the complete system.
The implementation phase is critical to ensuring that the design functions as intended and meets the
project objectives.

4.2 Tusddiath & B pipeneRtRatdgired
The following tools and equipment are used during the implementation phase:
- SoldwrimglieonFor making electrical connections.
- Somwiriees erthdvwrehetidsr assembling the metal frame and mounting components.
-+ Wire Striipgeessuath @ @tertersor preparing wires for connections.
- Multirmaseer For testing voltage, current, and continuity.
- Drilling Magiise For creating holes in the metal frame for mounting components.

- |ngdrdieenTrapanshdedealt iHrikoTUbiAgr securing and insulating electrical connections.

4.3 Stepbys8ie nipiplementationd®escess
4.3 1 Asseeiplgfafitiddiabtabframe
1. Cuttirggeadd/Whldigiglhe metal frame is constructed using mild steel or aluminum. The frame is
cut to the required dimensions and welded to form a sturdy structure.
2. MounithggthhSlardrapahdlhe solar panel is mounted on top of the frame at an optimal angle
(typically 30-45 degrees) to maximize sunlight exposure.
3. MounithigthhéDOWWIstorm he 10 RPM DC gear motor is securely attached to the frame using
motor clamps. The motor shaft is aligned to ensure smooth rotation of the sign board.

4. Attactinggth&®igB@wdrdhe sign board, with digital banner prints on both sides,
is attached to the motor shaft. The board is balanced to prevent wobbling during rotation.

4.3 2Wiininggpan & Bldciric alCoestextions
1. Capoeeibntivhg fedosBreParisbto g Changeltvntroller
o The positive terminal of the solar panel is connected to the positive input terminal of the
charge controller.
o The negative terminal of the solar panel is connected to the negative input terminal of the
charge controller.
2. Capoeidtitng BrétBatteipasthece kangeolentroller
o The positive terminal of the battery is connected to the positive output terminal of the
charge controller.
o The negative terminal of the battery is connected to the negative output terminal of the
charge controller.
3. Capoerittithg e DIOtMatst lah@ SEDDStrips
o The positive terminal of the DC motor is connected to the positive terminal of the battery
via the on/off switch.
o The negative terminal of the DC motor is connected directly to the negative terminal of
the battery.
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o The LED strips are connected in parallel to the DC motor, with the positive terminal
connected to the on/off switch and the negative terminal connected to the battery.

SeBenivi Conneetitans: All electrical connections are soldered and insulated using heat shrink
tubing or insulation tape to prevent short circuits.

4.3 3ImakiNiagrtheronfOFidwlitch

«  The on/off switch is installed in a convenient location on the frame.

« The switch is connected in series with the positive wire from the battery to the DC motor and
LED strips.

«  The switch allows the user to control the power supply to the motor and LEDs.

4. 34NWootitip deheeher §ouontesller

«  The charge controller is mounted on the frame in a protected area to prevent exposure to rain
and dust.
« The controller is secured using screws or adhesive.

4 A Teestipgrahdrovolaslesthivgting
4 41 TretitindnHdididb Alc0moptents
1. SekirfeaaklThe solar panel is tested using a multimeter to ensure it generates the expected
voltage (12V) under sunlight.
2. Batttpy The battery is tested to verify its voltage and capacity.
3. Chagre@otnriddrerT he charge controller is tested to ensure it regulates the voltage and current
correctly.
4. DC Motor The motor is tested to confirm it rotates at the specified speed (10 RPM) when
connected to the battery.
5. LED Strips The LED strips are tested to ensure they illuminate properly when connected to the
battery.
ﬁﬁé@ﬁﬂ%ﬁ%@%é&smtem
The system is tested under full sunlight to verify that the solar panel charges the battery and the
charge controller functions correctly.
« The system is tested during nighttime to ensure the battery powers the DC motor and LED
strips.
«  The rotation of the sign board and the illumination of the LEDs are observed to ensure smooth
and consistent operation.
4 43 Treobbsidsidiotng
If the system does not function as expected, the following steps are taken:
1. Check all electrical connections for loose or incorrect wiring.
2. Verify the voltage and current at each component using a multimeter.

3. Ensure the solar panel is receiving adequate sunlight and is properly
connected to the charge controller.

4. Check the battery voltage and ensure it is fully charged.
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45 FinrlA%seoniblynsnddiatiediation

Once the system is tested and all components are functioning correctly, the final assembly is completed:
«  All components are securely fastened to the frame.

« The wiring is neatly organized and secured using cable ties.
« The system is installed in the desired location, ensuring the solar panel is oriented to receive
maximum sunlight.

4 % B4fstyCOosididarations
- ElecinsdiS8ffetyEnsure all connections are properly insulated to prevent short circuits or
electric shocks.
- Strugtturhb8tefgtyl he metal frame must be stable and securely anchored to prevent tipping or
collapse.
- ERvirerntairbbaishety he system should be installed in a location where it is protected from
extreme weather conditions, such as heavy rain or strong winds.

CHANER-R PESTINGGMINRESERTE TS
31 1HERSHGRidn

The testing and results chapter focuses on evaluating the performance of the SolarBaSesdrotating Sign
Bgard ((j)et ¥% ogﬂ 15 3 This chapter outlines the testing methodology, the parameters measured,

dS ehe resﬁ‘l btaﬁJ e goal is to validate the system's functionality, efficiency, and reliability,
ensuring that it meets the project objectives.

52 Tassitipdvivibthiotwpgy
521 Tretiting Erivoronenent
The system is tested in the following environments to simulate real-world conditions:

1. Full §H’Hi@jﬂt To evaluate the system's performance during peak sunlight hours.
2. B@HPAIS%‘HHBH{'—O assess the system's ability to operate under cloudy or partially shaded
conditions.

3. Nighitiimee To test the system's operation using stored energy from the battery.

8 22RRsraateteMdantesglired
The following parameters are measured during testing:

1. SolkarfRaakDOUBuY/ oltage and current generated by the solar panel under different light
conditions.
2. Batttpy\WdttggeVoltage level of the battery during charging and discharging.
3. Chagre@otnridtier Pérfoameenédficiency of the charge controller in regulating the charging
process.
4. DC Motar QpezeaitionSpeed and consistency of the motor's rotation.
5. LED Wllwmination Brightness and power consumption of the LED strips.
6. SysteenrRRotitigidouration for which the system operates on a fully charged battery.
5.2.3 Tools and Equipment
5.2:3 TYGKIRREE E q@ipifasuring voltage, current, and continuity. m Lux Meter: For measuring the
brigRinsaseddde LED strips.
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«  Stopwatch: For measuring the system runtime.
«  Temperature Sensor: For monitoring the temperature of components during operation.

5.3 TesitiggHPeceddare.3.1 Solar
Bagel SetarPanelit Sutihgt:

FuIPéYlﬁ?%ﬁ? the open-circuit voltage and short-circuit current of the solar panel. o Verify
that the output matches the specifications (12V, 10W).

2. PapitfalSighlight
o Measure the voltage and current under shaded or cloudy conditions.
o Assess the impact of reduced sunlight on the panel's performance.
532 BAtgy Testinging 1.
Chaghagging
o Measure the battery voltage before and after charging.
o Verify that the charge controller prevents overcharging.
2. Dipibeiyarging
o Measure the battery voltage during system operation.
o Determine the runtime of the system on a fully charged battery.
533 ChédrgecConvollieHTestirrgting 1.
Effiggfielency
o Measure the input voltage and current from the solar panel and the output voltage and
current to the battery.
o Calculate the efficiency of the charge controller.
2. Protestestiorieettures
o Verify that the charge controller prevents overcharging and deep discharging.
5 34MC Moo Feisting Speed:

Speelfleasure the rotational speed of the motor using a tachometer. o Verify that the
speed is consistent at 10 RPM.

2. ToTgtejue
o Ensure the motor provides sufficient torque to rotate the sign board smoothly.
535 LEBIStriptestihepting 1.

BrigBinghtness

o Measure the brightness of the LED strips using a lux meter.
o Verify that the illumination is sufficient for visibility.
2. Popewep Conyinption
o Measure the current drawn by the LED strips.
o Calculate the power consumption and compare it with the specifications.
5.3 % JpstenRRumIMECFEstirlg Daytime
Opepitivne Operation
o Measure the runtime of the system during daylight hours.
o Verify that the solar panel charges the battery while powering the system.
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2. Nighghtirp@piération

o Measure the runtime of the system using only the battery. o Determine the duration for which
the system can operate without sunlight.

5.4 Resitt s rahd ruhaligsis
541 BddaPRei¢ldPerforntance
+ Full Sunilligiit The solar panel generates 12V and 0.83A, matching the specifications.
- Partial Sunlight: The output drops to 9V and 0.5A, indicating reduced efficiency under shaded
PAMIEPSEnlight
S42@Baery férforanance

r Clghgirginghe battery voltage increases from 11.5V to 13.8V during charging. @ Discharging:
Theﬁ}gsgﬂn %iﬁ €?tes for 8 hours on a fully charged battery.

5.4.3 Charge Controller Efficiency

543C Controller Eff
h‘?ﬁgecha?ge rg)netrrolflerl%gngYes at 90% efficiency, effectively regulating the charging process.

5 44T Nes PPépforamance
The motor rotates at a consistent speed of 10 RPM, providing smooth and reliable operation.
5 45UHED StipFRefonateace

The LED strips provide a brightness of 500 lux, ensuring clear visibility. @ The power
consumption is 2W, which is within the expected range.
54 56FpsterR Runtiene

- Daytimre@psertition! he system operates continuously during daylight hours, with the solar
panel charging the battery.

- NightimeeWserdRbA he system operates for 8 hours on a fully charged battery.

5 5 Dikscasision

The test results demonstrate that the solar-based rotating sign board performs efficiently and reliably
under various conditions. The system meets the project objectives of sustainability, energy efficiency,
and functionality. Key findings include:

« The solar panel and charge controller effectively harness and regulate solar energy.

« The battery provides sufficient energy storage for nighttime operation.
« The DC motor and LED strips operate within the specified parameters, ensuring smooth rotation
and clear illumination.

55 Limitesvons
« The system's performance is affected by reduced sunlight during cloudy or shaded conditions.
«  The runtime of the system is limited by the battery capacity, which may need to be increased for
longer operation.

CHAPTCIRAPABR 6 NDYANT ATES INGADVAPEASES ARDLICATIONS

6.1 Initeodaetion APPLICATIONS
This chapter discusses the advadiegasadissddiséieantagepplicatipplidatioselarBasegdiatating Sign

Egggdoﬁggg ﬁg/%yém Hwe strengths and limitations of the system, as well as its potential uses, this

chapter provide mpr ensive understanding of the project's impact and relevance in real-world
scenarios.
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6 2/Adwataaceres

The solar-based rotating sign board offers several advantages, making it a sustainable and practical
solution for various applications. These advantages include:

6.2 11 EheegyyEificieney

«  The system uses solar energy, which is renewable and abundant, reducing reliance on non-

renewable energy sources.
« The integration of energy-efficient components, such as LED strips and a lowpower DC motor,
minimizes energy consumption.
6 22@ssEEHbtvenss
- Solar energy eliminates electricity costs, making the system economical to operate.
« The use of affordable and readily available components reduces the initial investment.
6.2 3mnwironmeriatellyrrnehdly
«  The system reduces carbon emissions by replacing grid electricity with clean solar energy.
- It promotes the use of renewable energy, contributing to environmental sustainability.
6 24lcywNditeansace
« Solar panels and LED strips have long lifespans and require minimal maintenance.
« The absence of complex mechanical parts reduces the need for frequent repairs.
6 25 RoAibiltgrehdeventsality
« The system is lightweight and easy to transport, making it suitable for use in remote or off-grid
locations.
- It can be customized for various applications, such as advertising, public announcements, or
informational displays.
6 2 6Hmaapsey Wiibility
«  The rotating mechanism and LED illumination make the sign board more noticeable and
visually appealing.
«  The dual-sided design allows for maximum visibility from different angles.

6.3 Dirvadeatagsges

Despite its numerous advantages, the solar-based rotating sign board has some limitations that need to be
addressed:

6.3 1 Irgpeddwmece onFigilight
« The system's performance is affected by weather conditions, such as cloudy or rainy days, which
reduce solar energy generation.
« Inregions with limited sunlight, the system may require a larger solar panel or battery capacity.
6.32Limicd BBuCtIGDapiacity
«  The runtime of the system is limited by the battery capacity, which may not be sufficient for
extended operation during nighttime or low sunlight conditions.
+ Increasing the battery capacity would add to the cost and weight of the system.
6.3:3Imit[oeist

@ While the system is cost-effective in the long run, the initial investment in solar panels, batteries,
and other components can be relatively high.
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6 34uNbebhanit NV Weanaddarear

The rotating mechanism, including the DC motor and motor clamps, may experience wear and
tear over time, requiring periodic maintenance.

6.3 5BPpacRudEinamients

The system requires adequate space for installation, particularly for the solar panel to capture
maximum sunlight.

6 4/App | Reditions
The solar-based rotating sign board has a wide range of applications in various fields, including:
6.4 11 Axtiestitisiag
« The system can be used for outdoor advertising, such as billboards, shop signs, or promotional
displays.
- Its rotating mechanism and LED illumination make it an attractive and attentiongrabbing
advertising tool.

6 42fPublidAanaguwecwmients

The sign board can be used in public spaces, such as parks, bus stops, or community centers, to
display important announcements or information.

6 4.3 Treéfifl dizagegeient

The system can be deployed for traffic management, such as displaying speed limits, warnings,
or directions at intersections or highways.

6 44HEdgatcion dhshistitotions

Schools and colleges can use the sign board to display notices, event schedules, or motivational
messages.

6 45 emisté\Resas

The system is ideal for use in remote or off-grid locations where access to electricity is limited,
such as rural areas or construction sites.

6 465 eehiviargagesient

The sign board can be used at events, such as fairs, exhibitions, or festivals, to provide
information or directions to attendees.

6 5 Fuitued mogseveentnts

To address the limitations and enhance the system's performance, the following improvements can be
considered:

1. LargeriBattenCaaralityncreasing the battery capacity would extend the system's runtime
during nighttime or low sunlight conditions.

2. MPPT hapgonretiileReplacing the PWM charge controller with an MPPT (Maximum
Power Point Tracking) controller would improve the efficiency of energy conversion.

3. WeaittesrResistdmicDigsignnhancing the durability of the system to withstand extreme weather
conditions, such as heavy rain or strong winds.

4. Smestt@olobbByenenintegrating a smart control system, such as a timer or light sensor, to
automate the operation of the motor and LED strips.

5. ModukrmesiggnDeveloping a modular design that allows for easy customization and scalability
based on specific requirements.
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7.1 Gondlasion

The SoririBuese RRGLHINGISigAoBBARgoject successfully demonstrates the integration of solar energy
with electromechanical systems to create a sustainable, energy-efficient, and functional solution. The

system utilizes a 12V 10W solar panel, a 12V battery, a solar charge controller, a 10 RPM DC gear motor,
and 12V LED strips to power a rotating sign board with dual-sided visibility. The project highlights the
potential of renewable energy in addressing modern challenges, such as energy efficiency, cost-
effectiveness, and environmental sustainability.

Key achievements of the project include:

1. Susitdinblsl&Ereygydgséhe system harnesses solar energy, reducing reliance on non-renewable
energy sources and minimizing carbon emissions.

2. CostiEffettiveerss8Y eliminating electricity costs and using affordable components, the
system offers a low-maintenance and economical solution.

3. EnhenmeddAA#ibitity The rotating mechanism and LED illumination make the sign board
visually appealing and effective for advertising or informational purposes.

4. Portabitiyyeand/ veesdtiity he system is lightweight and can be deployed in various locations,
including remote or off-grid areas.

5. Relialility: The system operates efficiently under different environmental conditions,
demonstrating its robustness and durability.

The project successfully meets its objectives of designing and implementing a solarpowered rotating sign
board that is sustainable, energy-efficient, and functional. It serves as a practical example of how
renewable energy can be integrated into everyday applications, contributing to a greener and more
sustainable future.

7.2 Fuitied Witk

While the project achieves its goals, there are several areas for improvement and future exploration to
enhance the system's performance and expand its applications. These include:

7.2111mppoosed EngygytStyage

- LargsrBdttenCepqraidityncreasing the battery capacity would extend the
system’s runtime during nighttime or low sunlight conditions.

- AdvamsedBttrery abohhslisgiéscploring the use of lithium-ion or other advanced batteries for
higher energy density and longer lifespan.

?é&%@%ﬁ@ﬁ@v@w@@my

M%}@%%&egﬁg}aqepeplacmg the PWM charge controller with an MPPT (Maximum
Power Point Tracking) controller to improve energy conversion efficiency.

. En@r@ywmooiﬁ@mt@wntegrating a monitoring system to track energy generation,
consumption, and battery status in real-time.

7&33%?ﬁgr@%fﬂP§VSWem
AHtIRM8nIncorporating sensors, such as light sensors or timers, to automate the operation of
the motor and LED strips based on environmental conditions.
+  Rem@teC00HTOIAdding wireless connectivity (e.g., Bluetooth or Wi-Fi) to control the system
remotely via a smartphone or computer.
7.2.4 Durability and Weather Resistance
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+ WeaittesrResistamebigsignnhancing the system's durability to withstand extreme weather
conditions, such as heavy rain, strong winds, or high temperatures.
+  Corfesion=Resistan aeatasidlésing materials that resist corrosion and wear for longer-lasting
performance.
7.2 5B cklaibitityrahd Cusbaratization
+  ModurirxsgignDeveloping a modular design that allows for easy customization and scalability
based on specific requirements.
-+ LargrirSignBBetteisScaling up the system to support larger sign boards for more prominent
displays.
7.2%|mé¢ggtatiowiwith ToT
- SreirtBygaerjdntegrating the system with IoT (Internet of Things) technologies to enable
dynamic content updates, such as real-time information or advertisements.
- DataAmmdlgteesUsing data analytics to optimize the system's performance and energy usage
based on historical data.
7.277 A tenptitiy & EngpgyBotaces
- Hybrid Syaiesmis=xploring the use of hybrid energy systems, such as solar-wind or solar-
thermal, to ensure continuous operation in varying conditions.

- EReigyHpampedfmg ncorporating energy harvesting techniques, such as piezoelectric or
thermoelectric, to supplement solar energy.

7.3Brsadehmpiract
The solar-based rotating sign board project has the potential to make a significant impact in various fields,
including:
1. Advertirsirgg Providing an eco-friendly and cost-effective solution for outdoor advertising.
2. Public Information: Enhancing public communication through dynamic and energy-efficient
PisBlYInformation
3. EdueadtionPromoting the use of renewable energy in educational institutions and inspiring
students to explore sustainable technologies.
4. RemmasteXeazas=nabling communication and advertising in remote or off-grid locations with
limited access to electricity.
5. EnvironmeattbPviwgresedsaising awareness about renewable energy and its applications in
everyday life.
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