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Abstract: Mobile phones have become the basic necessity of life for people living both in the urban and rural communities in
developed, developing and underdeveloped countries of the world. Presence of electricity is very important in making the best use
of this basic device because it helps to keep it constantly available for use. As a result of lack of electricity in many developing
areas despite electricity being basic, many of the populace residing in these places usage of mobile phones has been challenging
because they find it difficult to maintain constant use of their mobile phones which requires the presence of electricity for charging
them. The use of alternative source of energy to maintain charge for the mobile phone is a means to surmount this challenge.
Various alternative source of energy for charging the mobile phones exist among which are wind energy, thermal energy, hydro
power, nuclear energy and solar energy. Of all the sources of energy, solar energy plays a vital role at powering isolated applications
and has the ability to be made available for small use. The objective of this work is to provide alternative source of energy for the
charging of mobile phones which is an essential communication device for people living in the urban or rural communities. This
work has provided an isolated multiple mobile phones charger that makes use of solar energy as its energy source. It makes use of
12V which it accessed from the solar panel which is reduced to 5V at its output for charging the mobile phones. It was discovered
that it took the developed mobile multiple cell phones charger 60 minutes (1 hour) to charge an Infinix Android phone to its full
capacity with the use of a battery bank and 120 minutes (2 hours) when use with only a Polyvinyl cell (Solar panel). It was also
observed that the time taken to full charge is the same when used with the conventional Alternating Current (AC) source. This
shows that the developed mobile phones charger is able to perform at the same rate the conventional source of energy performs
because it took it the same time to charge the mobile phones, thus making it a good means and alternative to mobile phones charging.
Therefore, rural dwellers and people living in areas in which there are no constant supply of electricity through the public utility
companies or no supply at all can still make use and enjoy constant supply of power to there mobile phones through the use of this
isolated mobile phone charger.
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|. Introduction

Energy is one of the most important factors affecting and shaping our daily life. Basic life necessities such as water and food are
also obtained and transported by energy. Therefore, having high quality and uninterruptible energy is a basic need, for reasons, such
as rising fuel prices, energy requirements, pollution and greenhouse gases, the use of environmentally friendly renewable energy
sources is increasing rapidly.

Renewable energy sources are environmentally friendly [1]. With increasing public awareness of environmental protection and
strengthening continued government support, more and more home users have installed small scale distributed renewable energy
power generation systems such as solar power and wind energy [2, 3]. Therefore, it is highly expected that future markets will see
high growth of this technology with different types of distributed generation [3]. Moreover, the generation of electricity from
renewable energy sources integrated into a smart grid system can be one of the best choices for future energy security. Smart
network system overcomes resource breakdown and modern information technology for communication and improves power
distribution efficiency. However, renewable energy is likely to be produced not only at the industrial level (for example, on a large-
scale state or private company) but also at the household or individual level [4].

Human activities contribute to climate change and consequently, environmentally friendly energy generation is needed. Therefore,
exploring the possibility of utilizing solar energy became a necessity [5], because it can be used to overcome dependence on non-
renewable resources [6]. Renewable and alternative energy has great potential benefits of replacing dependence on fossil fuels and
bringing it into the mainstream slowly in most developing countries [7] has become the focus. A study conducted by [3] shows that
the proposed algorithm is applied for household electrical load sorting with solar panels, with high accuracy and reliability. In
general, previous research related to Renewable energy and solar panels has only examined one research topic, such as one country
[8], one affiliation [9], and one field [10]. The creation and management of records by individuals or organizations is growing
rapidly, especially the change from print to electronic, and the smallest fraction of records or metadata [11].

Solar energy is considered a reliable, promising and profitable energy source. It has various advantages such as pollution free, long
life and low maintenance . Solar energy is used in at least 4 different ways in our daily lives, and these ranges from heating water
to generating electricity [12].
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Mobile phones have become part of the daily necessity of living for all human since it coming because of the ease experienced with
the use of it but for it to be available constantly for use there is the need for charging and recharging of it because it makes use of
power for it to be active. This power is stored in batteries which needs to be recharged from time to time after it drains it energy
from use or unuse for a period of time.
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The batteries used in mobile phones are either Nickel-Cadmium (NiCd), Nickel-Metal Hydride(NiMH), Lithium-ion (Li-ion) and
Lithium-Polymer (Li-Po). Although, NiCd and NiMH are rarely used nowadays [13]. These batteries are rechargeable thus
providing a guarantee that the mobile phone will be available for use after they have been charged for some time. This phone
batteries are charger by means of charger from a source that provides energy for their charge.

Challenges are being faced by mobile phone users because of irregularity of power or absolute unavailability of power in some
communities to provide charge for the mobile phones. The need for an alternative of charging mobile phones arose from the need
created by the unavailability of the conventional power source.

To charge a mobile phone there is need for the presence of a source to charge the phones. A phone charger that makes use of the
photovoltaic effect of the sun by converting it to electricity for the purpose of charging the phones is called the Solar cell phone
charger. They are an alternative to conventional electrical cell phone chargers and in some cases can be plugged into an electrical
outlet. Solar cell phone chargers come in different shapes and configurations including folding and rotating types. They also come
in the form of straps, with solar cells on the outer surface and a nickel metal hydride battery within. They are capable of charging
a mobile device fully within six hours of exposure to the sun resulting in 40 minutes of talk time.

Solar chargers are also available for other cell phone accessories, such as Bluetooth headsets and speaker phones. Various types of
chargers that utilize the solar energy as source of power are emerging. They might have variations in their design, construction,
time and cost of work and the type of components used in the prototypes but their overall purpose is charging cell phones or other
wireless devices. The electronic circuits often use solar panels consisting of few or several solar cells, standard voltage regulator
integrated circuits (IC) chips, transistors, Zener diodes, diodes and resistors all of them used to regulate the output voltage and
charging currents [14].

Nigeria, one of the developing countries of the world's population access to electricity stands at 61.2% as at 2023 according to
World Bank [15]

The objective of this work is to design and construct a working solar powered multiple cell phones charging booth to charge a
number of cell phones simultaneously.

11. Materials and Methods

The following listed components are used to achieve the aim of the study:
A Solar panel of 180W

Five Twins female USB Port

Battery 12v, 100AH

Charge controller 30A

Inverter IKVA

A Standalone booth

The block diagram of the work is shown in Fig. 1

RECHARGEABLE TWIN FEMALE
charge controller
SOLAR PANEL BATTERY o INVERTER USB PORT

Fig. 1 Block diagram of a multiple cell phones charger
Layout of the isolated mobile phones charger
Wires were connected to the back side of the solar panel (Red color to the positive terminal and the white to the negative terminals)

The solar panel was connected to the input of the regulator circuit (the positive of the solar panel to the positive input and the
negative of the solar panel to the negative input).

The solar power inverter was connected to the input of the charge controller the positive of the solar power inverter to the positive
input and the negative of the solar power inverter to the negative input).

The twin female USB port was connected observing the negative and the positive connectors and its output was eventually measured
for efficiency and proper functioning.
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The positive and negative output wires of the USB were connected.
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The battery was also connected to the input and output of the charge controller.
Output voltage was measured in the open sun light to re check the required voltage in direct sunshine.
The seven steps are as shown in Fig. 2
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Fig. 2 Connection Circuit of the Multiple Cell Phones Charger
111. Results and Discussions

The charging current and voltage of the Solar Mobile Charger constructed were determined by experiment using an ammeter and
voltmeter. It was found that the charging current for initial charge was 0.05A and 0OA for the final charge. It was further observed
that, the charging voltage was 4volt D.C.

Tables 1 to 3 are the results of the experiments carried out on the constructed Multiple Mobile Phones Charger
Experiment 1

This experiment is aimed at determining the time it takes to attain the full charge of Infinix Android phone. It was observed that,
the device constructed took 60 minutes (1hrs) to fully charge the Infinix Android mobile phone with 100Ah battery capacity as
shown in Table 1

Table 1: Charging Time for Infinix Android Mobile Phone Using Solar Mobile
Charger

Charging Time (Min.) Percentage of Charge

0 — 10mins 17%
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10-20min 34%
20-30mins 50%
30-40mins 67%
40-50mins 84%
50-60mins 100%

Experiment 2

This experiment is aimed at determining the time taken taken to attain the full charge of the Infinix Android phone using the charge
of the battery.

Table 2: Charging Time of Infinix Android Mobile Phone Using the Battery
Bank Alone in the Solar Mobile Charger

Charging Time (Min.) Percentage of Charge
0 —10mins 10%
10-20min 17%
20-30mins 34%
30-40mins 45%
40-50mins 50%
50-60mins 55%
60-70mins 60%
70-80mins 68%
80-90mins 70%
90-100mins 75%
100-110mins 80%
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110-120mins 100%

Experiment 3
This experiment is aimed at determining the charging time of the Infinix Android phone using conventional (AC) charger

Table 3: Charging Time of Infinix Android Mobile Phone Using Conventional Charger

Charging Time (Min.) Percentage of Charge
0 —10mins 17%
10-20min 34%
20-30mins 50%
30-40mins 67%
40-50mins 84%
50-60mins 100%

1V. Discussions
The following findings were made;
The charging current for the solar mobile charger was 0.05A as against 0.5A for the conventional (AC) charger.

The maximum charging voltage for both solar and conventional mobile chargers is constant and fixed at 5volts. This is due to the
voltage regulation components (IC7805) in the device.

The charging time for the solar mobile charger was 60 minutes; and the same with the conventional (AC) charger which is also 60
minutes (1hr).

The charging current and the charging voltage of the solar charger depend on daily radiation capacity. The higher the daily sun
radiation capacity, the more the charging current and charging voltage.

The solar mobile phone charger cannot generate electricity at night when there is no sun. Therefore, the battery bank was needed
to help it work consistently at all times.

The charging current of the conventional (AC) charger is 10 times greater than the solar mobile charger. Hence, the conventional
(AC) charger is faster than the solar mobile charger.

V. Conclusion

The findings of the study have shown that the solar charger takes a longer time to fully charge a phone’s battery, which is a
disadvantage. Generally, the product after construction is portable, efficient, durable, robust, and above all environmentally friendly.
The solar powered mobile charger would not be able to generate electricity on a cloudy day or at night, hence, the introduction of
a battery bank in the device for storage of power during the absence of sunlight. As a result, the more convenient approach was to
use batteries to store the solar energy which may not be immediately used. However, the mobile solar charger is a good option for
people living in the rural areas or less developed areas in Nigeria where conventional power supply is absent or available for scanty
number of hours for the provision of opportunity for charging their mobile phones.

In addition, most of these people depends on generators that makes use of fossil fuels which is costlier to maintain and not too good
for the environment because of the generation of green house gases, this mobile solar charger provides an alternative to this because

www.ijltemas.in Page 815



i, INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,
MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

% ey ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume X1V, Issue 1V, April 2025

it does not pollute the environment and is not harmful to the human health. The fact that it is portable and mobile is also an advantage
to this solar charger because it makes possible to move it to the area where it is needed and not limited to just a position alone.

It is recommended that for future work on this solar multiple mobile charger, the economic feasibility be taken into consideration
and scalability of the charger to see its potential for widespread adoption.
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