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Abstract

This research is concerned with the
development and design of a motorcycle-mounted
power system that draws hybrid renewable energy
sources to create an on-the-go solution for mobile
device power. The system harvests wind and solar
power through a wind turbine shaft that drivesa DC
motor and a mini photovoltaic panel. The produced
energy is trapped in a 18650 lithium-ion battery,
and an Arduino Nano microcontroller with LCD
monitor shows the battery's voltage condition. The
prototype accommodates mobile devices with 5W
and 10W charging power demand. To determine its
performance, six factors were evaluated:
functionality, mobility, aesthetics, durability,
marketability, and serviceability. Six evaluators
tested the prototype and gave feedback, with results
scored from good to excellent. These results show
that the system is practical, long-lasting, and
convenient for motorcyclists, particularly delivery
staff who heavily depend on mobile
communication. The research indicates that
integration of hybrid renewable energy systems in
vehicles enhances convenience and sustainability
in mobile charging processes.

Keywords: Renewable Energy, Prototype
Development, Energy Storage, Sustainable
Technology

INTRODUCTION

Cell phones now contain a plethora of
information that is desperately needed. Smartphone
capabilities and features have transformed it into an
ideal lifelogging instrument capable of capturing
contextual cues to annotate users' daily life events
in order to supplement their episodic memories.
However, the expanding capabilities of
smartphones can be hampered by a variety of
constraints, the most notable of which is the issue
of power, which cannot be addressed by the
restricted power sources. Due to the size and
weight constraints of the device, there are
substantial limitations placed on the capacity and
size of smartphones' batteries [1]. The most
significant issue is that the typical lifespan of a
phone battery is less than ten hours when it is used
moderately. People who are traveling or who are
busy with work will find this to be an extremely
inconvenient situation [2].

The power source for a smartphone is a
rechargeable electrochemical battery, which is both
expensive to produce and has a short lifespan (they
can run out of charge in just a few hours). A
contemporary smartphone that utilizes typical
hardware components and applications need the
incorporation of additional power sources due to
the fact that each one places a strain on the
available battery resource [1]. When the battery
runs out, the phone is rendered completely
inoperable. This is especially frustrating when
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traveling with a mobile phone and needs to send
important messages, find a map of a specific
location, or deal with an emergency situation
quickly. The simultaneous use of the several
hardware systems inherent in a contemporary smart
phone would limit the amount of time that many
phones could remain operational to only a few
hours at most. In actual practice, a phone will make
judicious use of the resources at its disposal in an
effort to lessen the impact of this issue and increase
the length of its lifespan. The utilization of standby
power states, automatic control of the screen
backlight, and actively switching individual
subsystems (such as networking technologies) on
or off as demand dictates are the most common
methods for accomplishing this. Since these
methods are driven by demand, it is entirely
conceivable for a power-intensive application to
significantly reduce the amount of time that a
phone is able to remain operational [3]. The low
battery power of smartphones can provide
significant challenges and impose significant
limitations when attempting to use various kinds of
applications. Users' daily life activities are
characterized by applications, and users must use a
variety of applications to carry out their daily
activities. Activities carried out via applications
generate substantial workloads and call for
intensive utilization of resources (such as the
processor, network interfaces, sensors, and display,
amongst others). This can lead to significant energy
consumption, which in turn can have a negative
impact on the capabilities and significance of a
smartphone [1].

It has been seen for a number of years that there
has been an increasing interest in renewable energy
resources. This may be attributed to the fact that
these resources do not produce pollution, are
readily available everywhere, and are consistent.
As a result of these factors, the use of various
energy resources is appealing for a wide variety of
contexts. However, a single energy source system,
such as a stand-alone solar energy system, is unable
to supply a continuous source of energy due to the
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limited availability during the period when there is
no sun. On the other hand, it is feasible to use
hybrid systems, which involve the utilization of
two or more renewable energy sources
simultaneously. In the past, hybrid systems were
thought to be the best option for remote systems
like radio communications, earth stations for
satellites, and other locations that are located a
significant distance away from traditional power
systems [4]. The vast majority of people nowadays
commute on motorcycles for their daily commute,
completely oblivious to the importance of solar and
air, which can be converted into energy. Wind
energy refers to the energy inherent in flowing air.
This energy can be used for more beneficial
purposes such as powering a windmill, pumping
water from a well, sailing boats, and other similar
activities. On the other hand, solar energy is a form
of energy that is obtained by collecting the
radiation that is emitted by the sun through the use
of solar panels. This type of energy is not only
renewable, but also abundant and consistent, and
because of this, it does not cost anything to use for
power generation [5]. When people travel by
vehicle, such as a motorcycle, people are wasting
or, at the very least, ignoring this energy. Aside
from that, the widespread use of conventional
energy sources pollutes the environment and
contributes to global warming.

Many restaurants and fast-food chains had to
close due to the COVID-19 (Coronavirus Disease
2019) health crisis. Some, on the other hand, only
close their dine-in service but keep their drive-thru
and delivery services open. In 2020, the market for
online food delivery services tripled in revenue. Mi
Company, one of the most well-known meal
delivery companies in Asia Pacific, reported a 70%
growth in net revenue in 2020 [6]. In addition, it
met their revenue and profit targets. Restaurants all
across the world are finding that delivery and
takeout orders have become an essential part of
their business. Although the COVID-19 pandemic
is the most significant risk that the sector has ever
faced, it has served to demonstrate the incredible
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resiliency of restaurants, which have had to change
their entire business model overnight. use every
resource at their disposal in order to respond
effectively to the situation and keep their doors
open for consumers who want takeout or delivery
service. At the moment, platforms that are based on
the internet are taking the lead roles in this
technological revolution. They are undeniably the
most important players in the digital economy of
the present day. The use of these online platforms,
also known as third-party delivery, came about as a
direct result of the rise in the number of
transactions conducted via mobile apps. During
this COVID19 outbreak, the benefits of online food
delivery (FD) became abundantly clear. FD made
it easier for customers to get the ingredients they
needed to create meals, and it enabled food
providers to continue doing business. Because of
the high volume of orders that need to be delivered,
riders who transport food ordered online would
have a substantial competitive advantage [7].
During the pandemic, consumers switched from
physical to online purchases, utilizing e-commerce
technology. People also realized how simple it was
to have their food delivered to their homes without
jeopardizing their health. Technology
advancements will play a significant role in
sustaining food and parcel delivery.

Motorcyclists are in high demand right now as
couriers for vital goods and packages, owing to
pandemic protocols that require a significant
amount of time to transport any food or package
from point A to point B, depending on the
destination. The COVID19 pandemic has resulted
in a significant increase in demand for courier
services in recent years. In many cases, supply
meets demand; courier services deliver food,
groceries, newspapers, electronics, clothing, and
other necessities to customers' homes. Several
studies have found that the coronavirus increased
the demand for food and other essential items
delivery [8]. Increasing consumer convenience in
accessing online food and parcel delivery services
through their smartphones may have encouraged
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consumers to shift away from traditional offline
food, clothing, appliance, and accessory purchases
and instead use online food and parcel delivery
services to supplement their income. According to
the researchers, only 76.6 percent (92 out of 120)
of those who took part in the study used courier
services prior to the flu pandemic. As of right now,
93.3 percent of those who have taken part in this
pandemic (112 out of 120) are using the best
courier services that are currently available. The
results show that there has been a 16.7 percent
increase [8]. As the demand for food and parcel
delivery services such as Food Panda, Grab,
Shopee, Lazada, and other sectors of online
delivery service increases, which use a mobile
phone to navigate the location and update the
customer on the status of their food and parcel, the
long battery life in mobile phones is required in
order to serve more customers due to quota.

The researchers' ultimate goal is to create a
Hybrid Wind and Solar Powered Mobile Charger
with an output of 5W and 10W, which will allow
the device to charge phones, tablets, and other tiny

Solar Panel

electronic devices. The generator will output to the
USB (Universal Serial Bus) port. Ideally, the

system's overall size and weight should be
manageable for transportation, with the turbine and
solar panel itself being small enough to be mounted
on a motorcycle. This system is fixed to the front
of a motorcycle in which the wind is blowing
strongly as it travels. According to LTO (Land
Transportation Office) rules and regulations, the
system should not distract the driver's vision while
driving and should be portable and compact. The
researchers discovered that traffic lights in
different cities can influence wind speed. The high
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level of motorization typical for many cities gives
background to the emergence of congestion
situations, which largely reduces the transporting
access to and unimpeded movement [9]. It must
continue to charge with or without wind and at the
necessary speed to charge the cell phone. On most
highways in the Philippines, the general speed limit
is 60 kilometers per hour, with the maximum speed
limit on most expressways being 100 kilometers
per hour. It also emphasizes the user's protection
and ability to use this unit.

The researchers looked at factors affecting wind
speed to ensure the effectiveness and quality of the
product. As a result, a suitable material for wind
turbine blade application is required. Materials
with certain desired properties like low weight to
reduce gravitational forces, high strength to
withstand wind force and gravitational force of the
blade, high fatigue resistance to withstand the
cyclic load, and high stiffness to ensure stability of
the optimal shape [10]. This helps the propeller to
withstand any unconditional forces such as a quick
change of wind speed. The researchers bring the
idea of using acrylic plastic due to its composition
which can be used as the base or frame of the
product. The researchers also included a solar panel
as another power source to ensure that users can
charge their phones even when there is no wind.

In this paper, the researchers attempt to create a
portable Motorcycle Mounted Hybrid Wind and
Solar Powered Mobile Charger, allowing the user
to charge their phone using wind power provided
by a wind turbine, and solar energy by utilizing a
solar panel. The researchers ensure that this system
will assist food and courier riders in solving the
problem of battery shortages during their
workdays. It is the researchers' goal to develop a
more compact and low-cost mobile charger that is
powered by wind and solar energy, allowing users
to make full-time deliveries without having to
worry about their phone's battery running out, as
well as being able to track their customers'
locations and provide updates to them. The
researchers demonstrate in this study that wind and
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solar energy should not be ignored or wasted by
developing a Motorcycle Mounted Hybrid Wind
and Solar Powered Mobile Charger to extend the
battery lifetime of a mobile phone when traveling.

Il. RESEARCH METHODOLOGY

A. Prototype Design of the Charger

As shown in Fig. 1, the Motorcycle Mounted
Hybrid Wind and Solar Powered Mobile Charger
included five key components: a DC (Direct
Current) motor, a wind turbine/propeller, a solar
panel, a lithium-ion battery, and its circuit. Inside
the circuit, which was positioned in the lower
portion of the frame, there were an Arduino Nano,
a battery, and a circuit that controlled the voltage
flow to prevent circuit overload. The upper portion
of the frame was simply an open area that allowed
air to pass through.

Propeller

Fig. 1 Prototype Design of the Charger

B. Identifying the Input/Output Devices to be
Assimilated

The choices of inputs and outputs of the devices
that were included in the design of the Motorcycle
Mounted Hybrid Wind and Solar Powered Mobile
Charger were based on the previous researchers’
solutions to real-world problems. This served as a
guide for combining every possible advantage
while also taking into consideration design
parameters such as cost, portability, user-
friendliness, and environmental factors. An
exploded perspective of the design was presented
in Fig. 2, with each individual component labeled
accordingly.
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C. Circuit Diagram

Fig. 3 showed the circuit diagram, which involved
components such as the Arduino Nano, solar panel,
DC (Direct Current) booster, DC (Direct Current)
generator, LCD (Liquid Crystal Display) display,
18650 lithium-ion battery, USB (Universal Serial
Bus) ports, TP4056, and a voltage sensor. It all
began with the wind turbine, which was equipped
with a DC motor linked to a DC booster in order to
maintain a stable output of 5V. After that, it was
transferred to the TP4056 charger module, which
was responsible for protecting and charging the
18650 lithium-ion battery.

In addition to the wind turbine, the charger also
included a solar panel. There was no need for a DC
booster because the solar panel already provided 5V.
Instead, it was connected directly to a second
TP4056 that also charged the 18650 lithium-ion
battery. A voltage sensor was linked to the lithium-
ion battery, which was also connected to the
Arduino Nano. The Arduino Nano was linked to the
LCD. DC boosters were wired into the battery, and
their outputs of 5W and 10W were distributed
through the USB ports. In addition, switches were
incorporated—one was used to select the

appropriate renewable resource for the situation,
another was used for the desired output to be used
for charging, and yet another was used for the LCD.
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Fig. 2 Exploded View of the Prototype Design
1. DC Motor 7. LCD 16x2

2. Wind Turbine/Propeller 8. TP4056
3. Arduino Nano 9. Voltage Sensor
4. 18650 Lithium-ion Battery 10. DPDT
Switch

Mini Solar Panel
DC-DC Boosters

11. USB Ports
12. Frame

o 0

Fig. 3 Circuit Diagram Design
D. Positioning of Motorcycle Mounted Hybrid
Wind and Solar Powered Mobile Charger

The Motorcycle Mounted Hybrid Wind and
Solar Powered Mobile Charger, as illustrated in
Fig. 4, features an attachment that attaches to either
of the motorcycle’s side mirrors. It’s composed of
metal to sustain the charger’s weight, and it’s also
adaptable. This also aids the device’s ability to
withstand powerful wind blows.

Fig. 4 Positioning of Motorcycle Mounted Hybrid
Wind and Solar Powered Mobile Charger

E. Direct Current (DC) Motor

Fig. 5 depicted a Direct Current (DC) motor. A
DC motor was a type of rotary electrical motor that
converted direct current into mechanical energy. It
was used as a generator for the contraption that
generated power using a propeller or turbine. The
DC motor used had the model number RF-300FA-
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12350. It generated a constant 3V of voltage, which
was needed to power the DC booster and increase
the voltage to 5V in order to power the TP4056 and
charge the lithium-ion battery.

Fig. 5 RF-300FA-12350 Direct Current Motor

F. Wind Turbine/Propeller

As illustrated in Fig. 6, the wind turbine
generated electricity by harnessing wind energy.
The wind propelled the turbine blades, which were
shaped like propellers, around a rotor, spinning a
generator to produce electricity. The researchers
used a five-bladed propeller, which caused the
turbine to spin faster and generated enough
electricity to quickly charge a mobile phone. This
resulted in even less air being spun.

Fig. 6 Five Blade Wind Turbine/Propeller

G. Arduino Nano

The Arduino Nano was a small, complete, and
breadboard-friendly  board based on the
ATmega328 (Arduino Nano 3.x). The Arduino
Nano was a miniaturized version of the Arduino
Uno. It weighed 25g and measured 53.4mm by
68.6mm in size. The researchers used it because of
its low cost, small size, and ability to fit into a
narrow frame, as shown in Fig. 7. It was powered
by a constant 5V from a DC booster connected to
the lithium-ion battery. The Arduino Nano was
used to program the LCD 16x2 12C, which served
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as a monitoring system, displaying the voltage and

progress bar measured by the voltage sensor.

Fig. 7 Microcontroller

H. 18650 Lithium-ion Battery

Fig. 8 depicted a lithium-ion cell, also known as
an 18650 battery, with dimensions of 18mm by
65mm. It was slightly larger than a standard AA
battery. The 18650 battery had a voltage of 3.7V
and a capacity of 3600 mAh (milliamp-hours). It
was convenient to use because of its large capacity
to store energy and gradually discharge, which was
ideal for the hybrid charger. It ensured that the
battery did not drain immediately and that the user
had enough time to charge a mobile phone.
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Fig. 8 Battery 3.7V (Volts)

I. Mini Solar Panel

Fig. 9 depicted a mini solar panel. It was made of
crystalline silicon with a cell number of 10. It
harnessed solar power by receiving energy from the
sun and transferring it to the system. The solar
panel produced 5V, which was the voltage required
to power the TP4056 and charge the lithium-ion
battery. It measured 60mm x 45mm x 3.0mm and
weighed 10g. As a result of its low weight and
compact dimensions, it satisfied the “portable”
criterion required by the hybrid charger.
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Fig. 9 Solar Panel 5V (Volts)

J. DC-DC (Direct Current) Booster

Fig. 10 illustrated a boost converter (step-up
converter), a DC-DC power converter that stepped
up voltage (while stepping down current) from its
input (supply) to its output (load). The hybrid
charger had a total of three DC boosters. The first
DC booster, MT3608, was linked to the DC motor.
Since the DC motor generated 3V, the booster acted
to increase the output to 5V, which was required to
charge the lithium-ion battery using the TP4056.
The remaining two DC boosters were connected to
the USB ports and were powered by the lithium-ion
battery. They had two different outputs: a 5V2A or
10W output from the MT3608 DC booster and a
5V1A or 5W output from the other DC booster.
These outputs were used to power mobile devices.

Fig. 10 Direct Current Booster

K. Liquid Crystal Display (LCD)

Fig. 11 showed a Liquid Crystal Display (LCD). It
was capable of displaying 16 characters per line,
with 2 lines in total. The LCD was used as a
monitoring system, displaying the voltage and
progress bar of the lithium-ion battery’s stored
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energy as measured by the voltage sensor. This type

of LCD was an 12C (Inter-Integrated Circuit) display

that could be easily implemented in many electronic

designs. It had four ports, making it simple to
manipulate and connect wires to it.

Fig. 11 Liquid Crystal Display (LCD) 16x2

L. TP4056

As illustrated in Fig. 12, this module was
designed to charge rechargeable lithium batteries
via constant-current/constant-voltage (CC/CV)
charging. In addition to safely charging a lithium
battery, the module provided the necessary battery
protection. This module employed both the TP4056
/ TC4056 and the DWO1A Li-lon battery protection
ICs, which worked together to provide protection.
It had an over-discharge protection feature that
prevented the battery from being discharged below
2.4V, which was a healthy minimum voltage level
for the battery.

If a connected battery was discharged below
2.4V, the module cut off output power from the
battery until the voltage was recharged above 3.0V
(the over-discharge release voltage), at which point
the module allowed battery power to be discharged
to a connected load again. The TP4056 had a
protection module that protected the battery from
overcharging, which could cause the battery to
explode. This microcontroller was used to protect
the battery and charge it to its maximum voltage of
4.2V.
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Fig. 12 Charger Module

M. Voltage Sensor

Fig. 13 showed a voltage sensor, which was used
to calculate and monitor the amount of voltage in
an object. Voltage sensors could determine the AC
(Alternating Current) or DC (Direct Current)
voltage level. The input of this sensor was the
voltage, whereas the output could be switches, an
analog voltage signal, a current signal, or an
audible signal. The 18650 lithium-ion battery was
monitored with the help of the voltage sensor to
determine the total amount of energy that it had
stored. The measured quantity was displayed on the
LCD.

Fig. 13 Voltage Sensor 25V(Volts)

N. Switch

Fig. 14 showed a Double Pole Double Throw
(DPDT) switch, which consisted of six terminals,
two of which were independent input terminals.
The hybrid charger was equipped with a total of
three switches. The Liquid Crystal Display (LCD)
could be turned on and off using the first switch.
The second switch was used to toggle between the
two different energy sources—the wind and the
sun—depending on the conditions. The third
switch was used to activate either the 5W or the
10W output, depending on the user’s preference.

4
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Fig. 14 Double Pole Double Throw (DPDT) Switch

O. Development of the Motorcycle Mounted
Hybrid Wind and Solar Powered Mobile
Charger

The integration of the design elements was
carried out in accordance with the flow chart. The
procedure was as follows: when the wind blew
during travel, the propeller started the DC motor
and generated power with an output of roughly 5V.
The microcontroller received power, as indicated
by the voltage sensor, which displayed the exact
amount of voltage load through an LCD. When the
RPM (revolutions per minute) was at its maximum,
the DC motor produced electrical energy, which
charged the battery. Meanwhile, the DC booster
ensured that the electrical energy produced was 5V.

Moving on to the decision box, if the battery was
fully charged, it was ready to discharge; if it was
not fully charged, it continued charging until it
reached its maximum capacity and then stopped
charging through the use of the TP4056. The 18650
lithium-ion battery was chosen as the storage unit
because it had the ability to charge and discharge
slowly and stably, unlike other storage units.
Because of the limitations of wind, the researchers
provided a solar panel to supply electricity while
the user was at rest. The solar panel generated 5V
of electricity, which was filtered by the TP4056
before being stored in the 18650 lithium-ion
battery. The Arduino Nano and microcontrollers
worked together to rectify and regulate current
flow, preventing overloads and short circuits, and
ensuring that the system achieved the desired
performance.

As a result, when the battery discharged
simultaneously, the voltage produced was greater
than 5V through the use of the MT3608 booster.
Furthermore, this prevented the Arduino Nano
from being overloaded to the point where it
overheated and shut down. The Arduino Nano then
booted up and displayed the amount of energy
stored in the battery. The Arduino Nano remained
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powered on for the next cycle as long as there was
enough storage in the battery. Aside from
initializing the Arduino, a connection was made to
a 5V USB female port, from which a phone acting
as the load could charge using the energy stored in
the battery. When a load was connected, the battery
began to discharge gradually with a steady 5V, as
illustrated in Fig. 15. It had a 5V1A or 5W output
and a 5V2A or 10W output.

nnnnnnnnnn
======

Fig. 15 Flow Chart of Motorcycle Mounted Hybrid
Wind and Solar Powered Mobile Charger

[1l. RESULTS AND DISCUSSIONS

A. Prototype Design

In order to come up with the optimal design for
the prototype, the researchers did a review of what
should be the most suitable design parameters to
take into consideration when constructing the
prototype.

The following sketches and actual photographs
depict the evolution of the charger's design and
component layouts from its inception. To get things
started, the top view of the actual prototype design
as well as the Sketch Up design can be shown in
Fig. 16. The mini solar panel that powers the
prototype can be found atop the device.
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Fig. 16 Top View of the Prototype Design (Sketch
Up & Actual)

Fig. 17 displays the front view of the prototype
according to both the Sketch Up design and the
actual design of the prototype. It displays a frame
in the shape of a rectangular rectangle with a square
hole at the upper part of the prototype. This hole is
where the dc motor and the wind turbine are
located.

Fig. 17 Front View of the Prototype Design
(Sketch Up & Actual

Fig. 18 illustrates the back view of the
prototype's Sketch Up design as well as the design
of the actual prototype. The LCD, the switches, and
the ports are all located on the lower portion of the
prototype, and the DC motor can be seen in the
center of the device.
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Fig. 18 Back View of the Prototype Design (Sketch
Up & Actual)

Fig. 19 depicts the R-side view of the Sketch Up
and the actual prototype design. The LCD on/off
switch is positioned along the southwest part of the
right side d -

Fig. 19
(Sketch Up

Fig. 20 port
Up and the a
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Fig. 20 L-Side View of the Prototype Design

(Sketch Up & Actual)

B. Actual Position of Motorcycle Mounted Hybrid
Wind and Solar Powered Mobile Charger

The actual position of the Motorcycle Mounted
Hybrid Wind and Solar Powered Mobile Charger
when mounted to a motorcycle is depicted in Fig.
21.

Fig. 21 Actual Position of Motorcycle Mounted
Hybrid Wind and Solar Powered Mobile Charger

C. First Trial Results

The table shown in Table 1 and Table 2 depicts
the first output results of the Motorcycle Mounted
Hybrid Wind and Solar Powered Mobile Charger
by utilizing wind and solar energy. The Motorcycle
Mounted Hybrid Wind and Solar Powered Mobile
Charger prototype was put through its paces in the
first trial. The information in Table 1 was gathered
while traveling on a motorcycle at speeds ranging
from 20 kph to 60 kph. The wind turbine began
spinning at a rate of 20 kph (kilometers per hour).
On the road, the researchers encountered various
obstacles to data collection, including traffic lights,
curve lanes, intersections, bumpy roads, and other
traffic congestion. Despite these disruptions, it was
discovered that when traveling on a motorcycle and
using wind as an energy source, the charger was
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capable of storing 2.7 V from an initial voltage of
2.63 V over a distance of one kilometer at an
average speed of 30 kph. The charger stored 2.76
V after traveling 2 kilometers at an average speed
of 40 kph, and after traveling 3 kilometers at an
average speed of 50 kph, the charger obtained a
final voltage of 3.01 V from an initial voltage of
2.63 V.

The charging time of the mobile phone can be
calculated using its normal battery capacity of 1600
mAh and a charger output of 300 mA. For the
wind-driven generator, if the vehicle travels at 40
km/h, the incoming air moves at 11.11 m/s. The fan
or turbine has an outer blade diameter of 62 mm
(0.062 m) and an outlet blade angle of 65 degrees.
With a flow ratio of 0.6 and an outlet whirl velocity
of 0, these factors help determine the fan's
rotational speed and the energy produced for
charging.[13].
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INITIAL VOLTAGE FINAL VOLTAGE
TIME (minutes) STORED STORED

(18650 Li-ion Battery) | (18630 Li-ion Battery)

5 2.85V 2.88V
10 2.85V v

15 2.85V 3.05V
20 2.85V 317V
25 2.85V 322V
30 2.85V 3.30V

TABLE 1
FIRST TRIAL RESULTS (WIND ENERGY)
INITIAL FINAL
VOLTAGE VOLTAGE MOTORCYCLE
DISTANCE
m) STORED STORED SPEED
( (18650 Li-ion | (18650 Li-ion AVERAGE
Battery) Battery)
1 2.63V 2.7V 30km/hr  ~
Table 2 shows-the first trial i@Sults|of using/'solar
pethd anarh, o8N £k p SORVL g SR EREL
astneenergy Source 1o the viotorCyCreviotntea

Hybrid Wind and Solar Powered Mobile Charger.
During the test, the motorcycle was at rest. The
voltage of the battery increased from 2.85V to
2.88V in 5 minutes. After 10 minutes, it reached
3V. It increased to 3.05V after 15 minutes, 3.17V
after 20 minutes, 3.22V after 25 minutes, and
3.30V as the final voltage from an initial voltage of
2.85V after 30 minutes.

TABLE 2
FIRST TRIAL RESULT (SOLAR ENERGY)

D. Second Trial Results

The results of the second trial for the Motorcycle
Mounted Hybrid Wind and Solar Powered Mobile
Charger are displayed in Tables 3, 4, 5, and 6
respectively. For the second test, a Vivo Y53 was
utilized as the mobile device of choice.

Table 3 shows the data gathered while charging
a phone with a 5W charger and wind as the energy
source. The initial voltage stored in the charger was
3.9V, and the initial battery percentage of the
mobile phone used was 25%. After 1 km at an
average motorcycle speed of 32 km/hr, the voltage
that was initially stored in the charger, which was
3.9V, dropped to 3.65V, and the initial percentage
of the battery, which was 25%, increased to 27%.
After traveling for 2 km at an average motorcycle
speed of 45 km/hr, the voltage stored increased to
3.34V, and the percentage of the phone's battery
used increased to 30%. After traveling 3 km at an
average speed of 49 km/hr, the voltage dropped to
3.01V, while the percentage of remaining battery
increased to 32%.

TABLE 3
SECOND TRIAL RESULTS (WIND ENERGY
TNTTIAL — Smfu
V(:;LETA AL | GETA FINAL PHONE | MOTORCYCLE
DIS(E;‘CE STORED BPAIi?_EN;Y STORED| BATTERY SPEED

18650 Li 18650 Li J
( i PERCENTAGE ( if PERCENTAGE | AVERAGE

ion ion
Battery) Battery)

32 lan/hr
45 kin/hr
49 kin/hr

1 3.9V 25% 3.65V 27%
2 3.9V 25% 334V 30%
3 3.9V 25% 3.01v 32%

The data shown in Table 4 was collected while
using wind energy as the energy source and
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charging a phone with the charger's 10W output.
The stored voltage dropped from 4.2V to 3.73V
after traveling 1 km at an average motorcycle speed
of 35 km/hr, while the percentage of remaining
battery life on the phone increased from 38% to
41%. The voltage that was stored dropped to 3.3V
after a distance of 2 km at an average motorcycle
speed of 41 km/hr, and the percentage of the
phone's battery increased to 44%. The voltage
stored in the charger dropped to 2.8V at the end of
the 3 km with an average motorcycle speed of 50
km/hr, while the percentage of the phone's battery
rose to 48%.
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University of Santo Tomas-Legazpi Publication.
Printed in the Philippines ISSN no: 2476-5644

TABLE 4
SECOND TRIAL RESULTS (WIND — 10W)
INITIAL FINAL
VOLTA IND VOLTA
DISTANCE GE PHONE GE |FINAL PHONE | MOTORCYCLE
” (km) STORED BATTERY STORED| BATTERY SPEED
18650 Li 18650 Li 7
( \ i PERCENTAGE ( . iy PERCENTAGE | AVERAGE
ion ion
Battery) Battery)
1 42V 38% RKAY 41% 35 kan/hr
2 42V 38% 33V 4% 41 lan/hr
3 42V 38% 28V 48% 50 kan/hr

Table 5 depicts the data that was gathered by
using solar as the energy source and charging a
phone using the charger's 5W output. The initial
voltage stored in the charger is 3.85V, while the
initial battery percentage in the phone is 15%. The
voltage stored dropped to 3.73V during the first 5
minutes, while the percentage of the phone's
battery rose to 17%. After 10 minutes, the voltage
stored dropped to 3.61V, and the percentage of the
phone's battery increased to 18%. After waiting for
15 minutes, the final voltage that was stored in the
battery of the charger dropped to 3.5V, and the final
battery phone percentage reached 62%.

TABLE 5
SECOND TRIAL RESULTS (SOLAR —5W)

INITIAL FINAL
VOLTA INITIAL VOLTA
TIME GE PHONE GE FINAL PHONE
(minutes) STORED BATTERY STORED| BATTERY
minutes . .
(18.650 Li PERCENTAGE (ISIGSO Li{ PERCENTAGE
1on 1on
Battery) Battery)
5 3.85V 54% 3.73v 56%
10 3.85V 54% 3.61V 59%
15 3.85V 54% 3.5V 62%
Fig. 22 depicts the correlation between the
voltage stored in an 18650 li-ion battery, the

percentage of the phone battery, and the time spent
charging a mobile phone with a 5W output and
using solar energy as the energy source. This is in
reference to Table 5. As time passes, the percentage
of the phone battery increases, while the voltage
stored in the li-ion battery decreases [16].

CORRELATION OF VOLTAGE, PHONE BATTERY
PERCENTAGE, AND TIME (Solar - 10W)
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Fig. 22 Correlation of Voltage, Phone Battery
Percentage, and Time

(Solar — 5W)

Table 4 shows the results of using solar energy
as a source of energy and charging a phone with the
charger's 10W output. The charger's initial voltage
is 4.1V, while the phone's initial battery percentage
is 75%. During the first 5 minutes, the voltage
stored dropped to 3.6V, while the percentage of the
phone's battery rose to 81%. The voltage stored
dropped to 3.34V after 10 minutes, and the phone's
battery percentage increased to 84%. After 15
minutes, the final voltage stored in the charger's
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battery dropped to 2.81V, and the phone's final
battery percentage reached 87%.

TABLE 4
SECOND TRIAL RESULT (SOLAR — 10W)
INITIAL FINAL
VOLTA VOLTA
TIME GE ]]I:I-III)I]:'EL GE FINAL PHONE
(minutes) STOREP BATTERY STORE]:! BATIERY
(lsiﬁii] Li PERCENTAGE (18i605: Li] PERCENTAGE
Battery) Battery)
5 4.1V 75% 3.6v 81%
10 4.1V 75% 3.34V 84%
15 4.1V 5% 2.81V 87%

Fig. 23 depicts the relationship between the
voltage stored in the 18650 li-ion battery, the phone
battery percentage, and the time. This is in reference
to Table 4. The percentage of the phone battery
increases over time, while the voltage stored in the
li-ion battery decreases [16]. Aside from the fact that
the used output was 10W, the lines differ slightly
from Figure 4.10 due to some factors that could
affect the solar panel's performance in harnessing
solar power, such as the sun's intensity during the
testing.

CORRELATION OF VOLTAGE, PHONE BATTERY
PERCENTAGE, AND TIME (Solar - 5W)
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IV. CONCLUSIONS

A. CONCLUSIONS

IIn this research, the researchers designed the
Motorcycle Mounted Hybrid Wind and Solar
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Powered Mobile Charger intended for everyday
users of motorcycles. Experimentation confirmed
that energy storage and charging efficiency of the
charger are subject to various factors. For wind
charging, the energy generated is influenced by
road conditions, traffic, and speed of the
motorcycle, whereas solar charging efficiency
relies heavily on sunlight intensity and weather.
The speed at which mobile phones are charged
depends primarily on the battery capacity of their
respective devices. Even with these considerations,
the charger had a good performance, using two
renewable sources and producing outputs of 5W
and 10W.

B. RECOMMENDATIONS

The research proves that hybrid solar and wind
charging systems are able to offer real, renewable
energy solutions to mobile devices on the move.
Improvements in the future can be in terms of
higher output levels than 10W, making the design
vehicle-specific, and manufacturing a lighter, more
portable, yet robust model for easier utilization and
use.
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