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+ Infroducton

With the mcressing demand for resewable energy and technology-drrven
solutions, this propect explores how a solar-powered, off-gnd system can
support 3 amart bome adomaton setup. This approach belps reduce slectneny
bills, dependence on mon-remewable energy, and emvircmmental mmpact while

makns daily bfe more afficient and comfortable.

. Emvironmental Awaremess

Today, energy consumption is one of the biggest comtributors to pollution and
chmate chanpe By usms renswzbls sources hikes solar enerpy, we can reduce
harmfil effects on the environment.

2. Rismg Electnesty Costs

Many people face high slectricity bills. Solar off-gnid systems offar a3 way to

save money by using clean, fres sunhight mstead of expensive gnd power

3. Energy Independence

In rural or resote areas where snid power 15 umrelisble or enavadable salar-

powered systems provide independence and stabality,



4 Technelogical Advancement
Smart boms devices are becoming more popular. Combining thess devices with

remewahble energy makes homes more efficient, safe. and easv to manage.

5. Hands-On Leammg Opportonity
This project allows students to understand solar emergy, basic electromicy,

programming, and swtomation mn a prachcal, interactve way.

6. Promotes Sustyinable Living
Teachmg students how to create snergy-efficient homes helps buld responsible

and snvirermentally conssious citirens

7. Futwe-Oriented
As technology and remewable anergy are the future leamme hew to infesrate

both prepares students for advanced careers and problem-schving in real Life.



t/Background Information:

Salar Power: Solar panels capture sunlight and convert it mto electnesty. Off -
gnd solar systems store energy m battenes for use durmg mghtume or cloudy

davs.

Smart Home Automation Usimg devices that can control lightme, tamperatrs,

security, and apphances remotely through sensoms and miobile apps.

Benafits: Reduces carbon footpnnt, provides energy independence, and

Improves comvenlance and sscurity.

o Ohjectrve:

Te demonstrate how solar enersyv cam power smart bome devices without

rehang on gnd electncity

Te showeass energy afficiency and eco-fneadly hving.

Te analyze how sutomation can mprove snergy uses and comvenience



If 2 solar-powered off-grnd system is psed to support smart devices m 3 home,
then 1t will reduce dependence om gnd power and enhance energy efficiency
whils mamismme wer comfont.

Experimentsl Procedurss:

%/ Materials Required:

Small solar panel [20-30W")

To senerate alactniesty from sunlizht

Battery pack {12V or Li-ton) 1

Te store solar energy

Smart devices (bulb, fan sensor, ete )3=3

For home astomahon tasks

Microcontroller (hike Ardune Raspbemy Pi)l



To control devices

Wi-Fi module 1

To enable remote control

Relay module 1

To switch devices OMNOFF

Wires, commectors

r

As nepded for connections

Semartphone or tablet L

Te operate the system remotely

hulimeter 1

Te messure voltzze and current

Mounime board 1

Te assemble the caircait



1. Set up the solar panel m a location where it recerves maomum sunlizht.

2. Conmect the solar panal to the bathery for energy storage.

3. Intesrata the battary with a mierocontroller to control smart devices.

4. Program the microcontroller to torn on/'off devices based on senior inputs of
remote commands.

5. Monstor energy usaze and device performance durme different times of the

day.



' Procedurs-

1. Install the solar panel outdoors and comnect i to the battery.

2. Assemble the smart devices on a board representing the homa setup.

3. Conmect pensors and relay modules fo the microcontroller.

4. Wnite and upload code to confrol devices based on ssmsor data and remcte

comrnands.

5. Usa 3 smartphone app or web mberface to control the sveteam

6. Fecord enargy production. usage, and efficiency over 2 week

7. Analyre how much energy i saved compared to vsme grid electnesty.



Data Anmalysia:
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Davice Povear Consumphion:
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Sensor Data and Automation Response:
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Enersv Efficiency Improvement:

Scenario

L iE}l.fr.lr.g
Fan
Secunty
svutem
Wi-F1

B omtar
Water
pmp

Energy
consumption
withiout
Anfomation
(Wh

Enersy consumad
with Antomation

Iy ‘.E'h

M

[ nargy Savsd i)

Enerzy

Saved (Wh)

13

T
a

L™

Enargy comarmipiion.

Wl b F BEiibee

ook y syl pm
SRS Elmp

¥ Erargy Sovasl (W)

 Posrantaga SaveciE

Percentags Saved®s

=]















Risk and Safaty:

Work under suparasion

» Use proper tool

Check Conmections Carefully
Handle Batteries Carefully

Keep Water Aveay
Use Protechve Gear

Monitor the System Fagularly
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