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ABSTRACT: In this research work, a standard and modernized 12 Volts battery charging machine was constructed and 

implemented. The materials used were locally sourced. The main objective centred at making the charger to protect the battery 

from being overcharged and damaged. Related works on the subject were carefully reviewed to arrive at the main objective. The 

best circuit option for the functionality and reliability of the charge controller was developed. The method adopted, include 

perforating the Veroboard for soldering and mounting of electronic components on the board. Integration of the required 

integrated circuit (IC), incorporation of transformer and casing. The circuit was initially tested by checking the output voltage, 

before testing with battery. The pulse width modulator circuit successfully produced approximately 100 Hz output frequency. 

The functionality of the charger controller was tested, and was found to be operating optimally, while serving and preventing 

the battery from breakdown and damage. 
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I. INTRODUCTION  

In the millennial, battery charger has been widely used. With the advancement of the technology, most electrical appliances 

have now been adapted to use rechargeable batteries. This has been proved to be more economical and environmentally 

friendly. The most obvious example is the 12v car batteries (Radin, 2008). 

Lead acid batteries were first found in 1748 by Benjamin Franklin where he first defined the term battery to describe an array of 

charged glass plates. Lead Acid batteries are known to be one of the oldest types of rechargeable battery and are still widely 

used. The main application of these batteries is in automotive field, robotics, emergency lighting in case of power failure 

(Krishnamurthy, Rashmi, Sonali & Afrin, (2014). Similarly, Hyapici (2010), describe battery as device, which consist of electrodes 

and electrolyte for the storage of chemical energy, but brings about a reaction between its electrodes and the electrolyte in a 

way to cause the flow of electrons through an external circuit (Nkan, et al 2023).  A constant potential method of charging is 

adopted in this project work. It is a phenomenon whereby the alternating voltage from the main is converted to direct voltage 

through rectification (Olatunbosun, D. et al 2014). 

The direct current from the rectifier is passed through the battery that is being charged in the reversed direction in which the 

battery supplies current to the external circuit Okoro et al 2022). The charger is intended to charge batteries with terminal 

voltage up to 12volts. It incorporates a sensing technique to monitor when the battery has been charged to its rated terminal 

voltage so as to automatically cut off supply to the battery (Ekpo, D. D. et al 2012). 

The vehicle owners have been facing a lot of challenges with charging of their car battery which often times run down in areas 

where there are no electricians to recharge their battery (Diji C. J. et al 2013). Therefore, there is a need to look for an 

alternative of recharging car batteries at any point in time provided there is a source of electricity (Ekpo, D. D. 2012). Hence this 

research is conducted. 

In this study, the aim is to design and construct an inexpensive 12-volt modern electric battery charging machine that will 

recharge batteries when needed. The designed device consists of a circuit which performs charging, a circuit displaying battery 

charge level during or resting state of charging (may change according to requirements), a circuit controlling charging time and 

that displays charging data on battery and LCD. Main charger circuit is voltage controlled (when adjusted charge value equals 

charge value on battery, charging is terminated) (Ekpo, D. D. 2019). Battery charge level is displayed by leads and cannot be used 
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for inductive loads (Okpo, et al 2021). Another objective of this study is to evaluate the performance of the developed charger 

(Diji, C. J et al 2013). 

 

II. METHODOLOGY  

Design Procedure 

This study applied the following procedures in the design stage: 

Perforating of vero-board for soldering 

Mounting of 10,000µf capacitor were carried out  

Installation of diode 

Installation of (IC) integrated circuit 

Installation of 15volt transformer 

Mounting of the circuit to the casing 

A. Materials/Component Selections 

Choosing the right component is very important to insure not only all requirements are met but also the component is not 

over specified which may result in a more costly solution than as required in Fig. 1 and 2. The required components are listed 

below. 

B. Components List 

R1 = R2 = 10K  C1 = 1nF   T1=BD140 

R3 = 1K  C2 = 220µF / 35V  T2=BC546 

R4 = 5.6K  D2=D3=1N4148  D4=green LED 

R5 = R6 = 12Ω  D1 = 1N4001 

 

 
Figure 1: Circuit design 

 
Figure 2: Transformer connected to rectifier assembly in an Associated Equipment charger 
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Working drawings and battery structure are illustrated in Figure 3, 4. The Figures 5 give a pictorial view of the sides and 

dimensions of the battery charger. The assembly of diode, heat sink and capacitor on the vero board is illustrated in Fig. 6 and 

Fig. 7 illustrates the arrangement of cable to the transformer. 

 
Figure 3: Amp meters 

 

 
Figure 4: Seal lead acid battery 

 

Figure 5: Side and dimensions of the battery charger 
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Figure 6: Diode, Heat sink and Capacitor to a vera board 

 

Figure 7: Cable and capacitor connection to transformer 

III. CONCLUSIONS  

Table 1: Presentation of Results 

S/NO COMPONENT CAPACITY 

1 Capacitor 10,000µf 

2 Transformer 15 volts. 

3 Vera board 1 piece 

4 Bridge rectifier DBI 10A-400vf 

5 Integrated circuit IC LM 338 
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6 C3 4700µf 

7 Light emitting diode 1 

8 Variable resistor 10K 

9 Resistor 2 220Ω 

 

The purpose of this study has been achieved hence the construction has been done successfully and it is hoped that, this will 

address such challenges hence vehicle owners/user who have this standard modern 12 volts electric charging machine in Figure 

8 can carry it in their vehicles and used it whenever it runs out 

Terminal 

Terminal 

Battery charger d iagram

 

Fig. 8: Diagram showing battery charger, charging the 12volt battery 

IV. CONCLUSION 

Based on the result presented above, it is apparent that the design and construction of the automatic battery charger with 

controller were successful. Using locally available components, the best circuit option for the functionality and reliability of the 

charge controller was developed. The pulse width modulator circuit successfully produced approximately 100 Hz output 

frequency with 10% duty cycle for charging and 90% duty cycle for trickle charging. The functionality of the charger controller 

was tested, and was found to be operating normally and is ready for use. 
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