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Abstract — The charging device usually uses a
transformer and a diode bridge. Charging the
battery is called direct charging. Because it does
not have a safety for the battery it can cause heat to
the battery. But over time, this is no longer
effective, this work can be done digitally using a
microcontroller.. However, this tool is still not
perfect because at the time of testing it cannot be
set, sooner or later, the charging is to cut time
efficiency and there is no indicator that states that
the charging is full or not. Therefore, based on the
description above, the researcher aims to make a
smart charging accumulator based on the
Arduino Uno microcotroller that is smarter,
more efficient and can be used easily, with the
advantage of having a tap changer on the
transformer that functions as a regulator of the
output voltage. as desired and piezoelectric alarm
as an indicator if a full charge or there is a
problem with the equipment itself.
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I. INTRODUCTION

The battery is one of the energy storage which is very
widely used by the community. The charging device
usually only uses a transformer and a diode bridge,
charging this kind of battery is called direct charging.
But along with the times, this thing is no longer
effective. Now this work can be done digitally using
a microcontroller. Microcontroller is a complete
microprocessor in one chip. The microcontroller
system has a higher level of accuracy when
compared to humans. (Kadir: 2014).

In Mubaraq's research (2017), on a microcotroller-
based battery charging device that functions as a
protection regulator when charging the battery, it
states that there are current and voltage sensors that
measure the current and voltage entering the battery.
In addition to current and voltage sensors, the author
uses a relay as a charging breaker on the battery. If
the battery is full and read by the sensor, the Relay
will cut off the charging process.

However, the device is felt to be still incomplete
because during charging, fast or slow charging
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settings cannot be made for time efficiency, and
there is no alarm indicator that can indicate that the
accumulator is full or if there is a problem with the
charging device itself..

Based on the above considerations, the researcher
aims to make a smart charging accumulator based on
the Arduino Uno microcontroller that is smarter,
more efficient and can be used easily. This tool has
several advantages, namely that it can be operated
automatically or manually, then with the tap changer
on the transformer that can be controlled via a rotary
switch and Arduino Uno. The tap charger function is
to speed up or slow down battery charging according
to user needs. Furthermore, with the presence of an
alarm instrument and an LCD, the alarm will sound
a signal and the LCD will display a layout that
informs the operator that charging the battery is
complete or if the charging device is damaged.

Il. RESEARCH METHODS

To support this research, the authors make an
arrangement of product research designs that will
assist in the process of making, testing and collecting
the necessary data.
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Figure 1 Block diagram of product design

2.1  Thedescription of the tool image is as follows:

a. Arduino Uno in the block diagram as a
microcontroller which functions to manage data
and execute data.

b. The power supply in the block diagram is a
source of 220 V AC input voltage.
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c. Thetransformer in the block diagram functions as
a step down to reduce the voltage from 220V to
13.9v, 14.7v, 15V, 15.9V, 18.4V, 20.3V and
22V AC.

d. The control relay in the block diagram functions
as an automatic control for the output of the
transformer.

c. The current sensor in the block diagram serves as
a reading of the current flowing in the
accumulator load.

f. The voltage sensor in the block diagram functions
as a voltage reading at the start of charging and
completion of charging.

g. The relay module in the block diagram functions
as an automatic breaker in case of an over current
or a problem during charging.

h. The alarm on the block diagram functions as an
indicator if the charging is full or there is a
problem with the charging device

i. The LCD in the block diagram functions as a data
reading for voltage, current and if there is a
problem with the charging device.

J. The battery in the block diagram functions as a
charging output

2.2 Data Analysis Techniques
The data analysis used is experimental data

analysis to analyze the accuracy of the tool through
the right components after testing:
a. Transformer testing

In this test, it is carried out by testing the megger
and the output of the transformer with a voltage input
of 220 V. The results are presented in table 1 as
follows :

Tabel 1 Transformator Testing

NO TIME CURRENT
1| “onteknder | 20000M9
2 Tap 1 12,70V
3 Tap 2 13,88V
4 Tap 3 14,27V
5 Tap 4 15,14V
6 Tap 5 17,20V
7 Tap 6 19,62V
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b. Voltage Variation

The voltage variation test is a test carried out on
the transformer output. The voltage variation was
carried out on the transformer with an initial voltage
of 10V and then a charging voltage of 12.70V;
13.88V; 14.27V; 15.14V; 17.20V; and 19.62V DC
and gives the same length of time. The following are
the results obtained.
1. Voltage variation 12.70 V

In the first experiment with a voltage variation of
12.70 V, the results are presented in table 2 as
follows :

Tabel 2 Voltage variation 12,70 V

NO TIME CURRENT
1 10 menit 051 A
2 20 menit 0,52 A
3 30 menit 0,49 A
4 40 menit 0,41 A
5 50 menit 0,51 A

2. Voltage variation 13.88 V
In the second experiment with a voltage variation
of 13.88 V, the results are presented in table 3 as
follows :
Tabel 3 Voltage variation 13,88 V

NO TIME CURRENT
1 10 menit 1,11 A
2 20 menit 1,14 A
3 30 menit 091 A
4 40 menit 0,89 A
5 50 menit 0,77 A

3. Voltage variation 14.27 V
In the third experiment with a voltage variation
of 14.27 V, the results are presented in table 4 as
follows :
Tabel 4 Voltage variation 14,27 V

NO TIME CURRENT
1 10 menit 1,49 A
2 20 menit 1,71 A
3 30 menit 151A
4 40 menit 139A
5 50 menit 1,29 A

4. Voltage variation 15.14 V

In the fourth experiment with a voltage variation
of 15.14 V, the results are presented in table 5 as
follows :
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Tabel 5 Voltage variation 15,14 V

NO TIME CURRENT
1 10 menit 1,49 A
2 20 menit 1,71 A
3 30 menit 151 A
4 40 menit 1,39 A
5 50 menit 1,29 A

5. Voltage variation 17.20 V
In the fifth experiment with a voltage variation
of 17.20 V, the results are presented in table 6 as
follows :
Tabel 6 Voltage variation 17,20 V

NO TIME CURRENT
1 10 menit 3,33A
2 20 menit 3,63 A
3 30 menit 3,23 A
4 40 menit 2,61A
5 50 menit 191 A

c. Long time to Charging Accumulator

Testing the length of time to charge the
accumulator is determined by the amperage flowing
toward the load. In this test the author uses a 12 VV
3.5 Ah accumulator consisting of 6 cells, the voltage
limit for one cell is 2.22V - 2.33 V. So the actual
voltage 12V accumulator is between 13.3V - 13.9V.
Lever recommended accumulator charging up to a
voltage of 1.75 V per cell. Sehinnga said that the
accumulator needs to be charged at a voltage of 10.5
V. The following is a table of the results of the
accumulator charging time at the initial charger
voltage of 13.88 V and the final voltage of 13.4 V.

Tabel 7 Time to charge the Acumulator

NO | TEST | START. | FINAL | CHARGING
NO. VOLT | VOLT TIME
1 1 10,5V 13,4V 02.11.33
2 2 10,5V 13,4V 02.11.05
3 3 10,5V 13,4V 02.10.35
4 4 10,5V 13,4V 02.12.55

In the second experiment with a voltage variation of
13.88 V, the results are presented in table 3 as
follows.
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a. Thevoltage variation test is a test carried out
on the transformer output. The voltage
variation was carried out on the transformer
with an initial voltage of 10 V and then a
charging voltage of 12.70 V; 13.88 V; 14.27
V; 15.14 V; and 17.20 V DC and gives the
same length of time. The following are the
results obtained

b. A good output voltage output in charging the
accumulator by considering several factors
and setting the voltage at 13.88 V.

c. The length of time it takes to charge the
accumulator with a good voltage.

I11. RESULTS AND DISCUSSION

This research was conducted with 3 stages of testing.

The first stage is to test the output of the transformer

which produces a voltage of 12.70V; 13.88 V; 14.27

V; 15.14V and 17,20 V. The second stage is testing

the wvariation of the charging voltage to the

accumulator with an initial voltage of 10V and
charging for various voltage variations, namely;

12.70 V; 13.88 V; 14.27 V; 15.14 V; and 17,20 V.

The third stage of testing the length of time to charge

the accumulator is determined by the amperage

flowing to the load

a. The result of the design between the automatic
smart charging control system and the Arduino
Uno microcontroller.

b. A good output voltage output in charging the
accumulator by considering several factors and
setting the voltage at 13.88 V.

c. The length of time it takes to charge the
accumulator with a good voltage.

Discussion

In this discussion, the author will discuss the test
results on the product design and the results of the
analysis that has been carried out. From the test
results on each component of the smart charging
device, the results are in accordance with
expectations, which is designed to be tough, smart,
and as efficient as possible..

In the discussion of the results of voltage
variations, different values of current are obtained,
each time the voltage is entered from tap 1 to tap 6,
the voltage that comes out on the smart charging
device is getting bigger. In this case, it will affect the
current flowing to the accumulator. This can be seen
in the results of the six graphs where the current
flowing is greater the greater the input voltage. With
the results obtained from the presentation of data and
analysis results, the authors use a voltage of 13.88 V
in the operation of the tool automatically because at
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this voltage the output flows an average current of
0.9 A per hour. In the experiment, charging the
accumulator with a capacity of 3.5 Ah with a large
current of 0.9 A, it will take approximately 4 hours.
This time is considered sufficient and the amperage
that flows is also stable, so that the accumulator that
is being charged is not hot and is not easily damaged.
The charging operation does not choose another
voltage, because it takes into account various factors
ranging from charging time to things that can cause
the charged accumulator to become damaged.

The process of charging the accumulator takes
different times, depending on the accumulator
voltage to be charged. In a series of experiments
carried out in table 4.8. The accumulator that will be
charged is set at a voltage of 10.5 V (the lowest
voltage) because this voltage can be said to be at the
charging level. The accumulator voltage is said to be
full when it reaches a voltage of 13.4 V. From the
results obtained, the accumulator filling time at a
voltage of 10.5 V, the average time needed is about
2 hours, 11 minutes, 32 seconds.

IV. CONCLUSION

Based on the design and testing that has been
done, it can be concluded that Arduino Uno is a
simple minimum system that can be used for various
control purposes, Sensor reading - the sensor is
directly proportional to the sensor output voltage,
based on the tests that have been carried out, the
design can run well and can be applied as a smart
charging digital. From the test results, errors are due
to the sensitivity of sensors.
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