Al

B LiohtPOF



https://lightpdf.com/?app_id=448&type=product&app_type=saas

Al

Abstract

Solar energy |
: YIs a clean
this mode; ji and renewaple sourc
residential u;eS trgt?s ihe process by which it E;: Sgtﬂ agci
Photovoltaic (py ~ar Power is captureq from the sun l:rlszur? .
) panels. These Panels contain solar cei?s. that

convert sunlight

: :
nto direct Current (DC) electricity. The key to

this system is the utilization of solar energy through a

Sustainable ang eco-friendly approach. The DC electricity
generated by the solar Panels is then converted into alternating
Current (AC) electricity through an inverter. Then AC power is
transferred to home. Our Proposed model consists of different
rooms which contains home appliances such as fan and tube
lights. These home appliances will get AC power from Inverter.
We can demonstrate with home model with important

equipment’s. It encourages a shift towards renewable energy

sources and promotes energy-conscious living.
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lm.fmlru Lion

With the increasing demand for renewak
g able energy
Ly and !CCI’II]I)Iuyy,

driven:solutions, this Project explores how 4 solar-powered. off wrid
2ot e, O o

System can support a «m.
Pp 4 Smart humc automation setup, This approach

helps reduce clectricity bills, depende

Nee on non-renewable energy,

and environmenta| ; '
d [T ™ . ! 14 A 1 |
I impact while making daily life more efficient and

comfortable,

Kl l.?;nvironmcnlal Awareness

Today, ener gY consumption is one of the biggest contributors to
pollution and climate change, By using renewable sources like solar
energy, we can reduce harmful effects on the environment,

2. Rising Electricity Costs

Many people face high electricity bills. Solar off-grid systems offer a
way to save money by using clean, free sunlight instead of expensive
grid power.

3. Energy Independence

In rural or remote areas where grid power is unreliable or unavailable,

solar-powered systems provide independence and stability.
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casy to manage,

5. Hands-On Learning Opportunily

Project allows stydane.
S Students g understand solar energy basic
¢lectronics, Programming, an

dutomation in g practical, interactive
way.

6. Promotes Sustainable Living

Teaching students how to create encrgy-efficient homes helps build

responsible and environmentally conscious citizens.

7. Future-Oriented

As technology and renewable energy are the future, learning how to

integrate both prepares students for advanced careers and problem-
in

solving in real life.
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Back ground Information:

Solar Power: Solar panels capture sunlight and convert it into

|
electricity. Off-grid solar Systems store energy in batteries for use \
1

during nighttime or cloudy days.

|
Smart Home Automation: Using devices that can control lighting, l

lCmperature, security, and appliances remotely through sensors and

mobile apps.

Benefits: Reduces carbon footprint, provides energy independence,

and improves convenience and security.

Bobjective:

=S

To demonstrate how solar energy can power smart home devices
without relying on grid electricity. |
| To showcase energy efficiency and eco-friendly living. |
| To analyze how automation can improve energy use and convenience

I 4
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To control devices

v lypothesis:

It a solar-powere

d off-griq syste

| M 1S used to support smart devices in |
a4 home, then it wil reduce

(‘ L] » » LT !

ependence on grid power and enhance [
energy efficienc ‘ ' I
2) ency while Maintaining user comfort

Experimental Procedures:
EMaterials Required:

Small solar panel (20-50W)

To generate electricity from sunlight
Battery pack (12V or Li-ion) 1

To store solar encrgy

Smart devices (bulb, fan, sensor, ete.)3-5

For home qutomation tasks

Microcontroller (like Arduino/Raspberry Pi)l
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. Relay module | |

[0 switch devices ON 'OFF
|

Wires, connectors \
|

As needed for connections !
|

Smartphone or tablet | 1

1 To operate the system remotely

: Multimeter 1

To measure voltage and current

1 Mounting board 1

1 To assemble the circuit

B4cxperimental Setup:

yves maximum

1. Set up the solar panel in a location where it recel

sunlight.
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4. Program the microcontroller t turn on/off devices based on sensor

Inputs or remote Commands.

5. Monitor Chergy usage and device performance during different

times of the day.

Procedure:

1. Install the solar panel outdoors and connect it to the battery.

2. Assemble the smart devices on a board representing the home

setup.

3. Connect sensors and relay modules to the microcontroller.
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' | upload code to control devices hased on sensor data and remote
4. Write and uploac

IL

' commands.
t |

i
\

|
A
|
l| |l L
| . " 1 sl oe e 3 L‘UI‘I“[" 4“_: svslem.
| 5 Use a smartphone app or web intet face ¢ \

\ 6. Record energy production, usage, and efficiency over a week,
| - E

7. Analyze how much energy is saved compared to using grid electricity.

Data Analysis:
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Gencmlion and U
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Device Power Consumption:

|

5 [ s
Devices Rated Usage time Dall}’
power(W) (hours/day) | <"°'8Y Notes
used(Wh)
LED Light |3 4 5 Used during evening
?‘ /night
San S 3 15 Active during mid Day
ecurity Always on whe ’
camera |2 o = sl
Wi Fi 3 s s Continuous monitoring
router /control
Water o i : Used for short watering
pump | : cycles
i =
16
14 T
12 -
10 T e - N @ Rated power(W)
; S REOES ESEsl 1
6 A 5 B Usage time
4 (hours/day)
3 e 2 @ Daily energy used(Wh)
< 2 » Q
S & < P &
\(}9» r 0("\'?' ‘3\@ . éQQ
& S R
;,,Er
i

11
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‘Sensor Data and J\utmmmm Response:

Al
| - b/
, Automation

| Time | Qensor Trigger Ii', Device activated | rule | \
ol ey "Reduce the
| 6:30 AM | l ight sensor | Ilum OFF LED | ‘,”%-1 £2Y o ll morning power ‘
| | detect sunrise | light | saving TWE | 150 .
L .| | e = . iz |
| | 'l"cmpuumrc \ | Comfort | Maintai 1
| e . . amntains roo |
',l 10:00AM \.I sensor=> 30 'i Turn ON fan el \ 5G0) i ':]
S | degree Celsius. '5 el [ (S |
'| | i Lightning =
| 6:00PM | Light sensor | Turn ON LE D 1 : 1:\ B Auto illumination |
——— J_\Qw e |L\1th . ol 1
9:00PM ||| Motion sensor | Qecurity camerd \ Security rule T Alerts owner |
I LIILULiLd Py W | ON y P M -

e —

e i \]”wdll(’jn \ Auto watering \-

| Soil Inomtule'-~ | |
\ >:30 A\ﬂ l threshold | W_z?tu pump ON _‘L‘\_‘L.__f—’l—dgnmmﬁ-ci—J

Energy Efficiency [mprovement:

I —'—'_'_—_"I—_'__
| | Energy

'- ok nsumed
l \\ consumption \ [\:ItL\"luLKuclgnnuon Energy
Scenario without Wl Saved Caved

Automation (Wh) | o

| (Wh) 0

‘/JEme i AT
'UghL’_t%_/_i/ e
[Fan 20 l 15 |
\,Sgw% 15 .
| Wi-Fi Router \8 15

Water pump

= Energy consumption
without Automation
(Wh)

® Energy consumed with
Automation

L=l
_—
-

L]
L

Energy 54 aved (Wh)

Energy cansumption. m Energy Saved (Wh)

@ Percentage 53 ved¥

Water pump
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RESULT & I)ISCUSSI()N:
[he Sm : '
art Home Automation system powered by an off-grid solar setup worked

successfully,

Ihe sensors AC i '
ors, lnmi-cuntrullmg circuits, and mobile-based automation app
erformed s :
pertormed smoothly using only the stored solar energy.
The sola sl char ;
I panel charged the battery efficiently during daytime, and the battery

supplied stable power ' [
Pl stable power to the automation system even during night hours or

power cuts,

Overall, the project proved that a smart home can function independently
without depending on the main electricity grid.

Using solar power reduced the dependence on conventional electricity.

The automation system controlled appliances only when needed, which reduced

energy waste.

For example, lights turned ON only when the motion sensor detected

movement, and turned OFF automatically, saving battery power.
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In conclusion, I am grateful to evgwonemho&iihﬁ&‘z“ﬁ

[ am deeply thankful to all the science teachers for their contribution,

guidance and Support. Their expertise and insights have greatly enriched the content |
and quality of this project,
I Would also like to acknowledge the assistance and cooperatio

and fellow students who provided valuable feedback and encourac

the research process

Lastly, I want to express my appreciation to my f

unwavering support, understanding and motivation.

the driving force behind the completion of this project.

-

contributions have made this project a rewarding an
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