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Abstract

In recent years, technological advances have continued rapidly, including the shift from
conventional electrical power transfer to wireless systems. The electric power transfer system
in Indonesia generally still uses conducting cables, where this process has several weaknesses,
one of which is related to operational costs. Apart from that, another weakness is related to the
layout of the cables, which if left unorganized can cause short circuits and cause danger. So
wireless power transfer is needed to minimize this problem. However, the application of
wireless power transfer technology still has many obstagles. One of them is related to the
unstable power produced, so a boosting system issneeded so that the power produced can be
stable. This research will focus on designing a protetype wireless electrical power transfer
induction amplifier system. The results of this research show that the maximum distance
measured between the transmitter and receiver coils:is 27 cm with the addition of a repeater
coil between the transmitter coil and receiver coil. The amplifier used is a diode bridge circuit
on the transmitter in the form of a 5 A diode; 7812 transistor, 1000 puF & 2000 pF capacitors
and for the receiver coil there are capacitors with a capacitance of 1000.728 uF each. The basic
principle of voltage resonance from the transmitter so that it can be received by the receiver is
to equalize the voltage resonance frequency between the receiver and transmitter.
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A. Introduction

The increasingly innovative development of industry 4.0 in Indonesia is accompanied by high
competition in various sectors in society, including in the technology sector. This increasingly
innovative technology encourages humans to create technology that is more efficient in its
use(Rezeki et al., 2022). Technology without cables is often called wireless is a technological
development needed in today's modern era. Dependency humans towards electronic devices is
very noticeable in everyday life, where there are more and more. Electronic devices are getting
more and more cables required for power transfer (Saputra et al., 2016). This is what causes
the tool to be less efficient in its application. Several studies have discussed effective solutions
to this problem. One of them is by creating a technique that provides a way to transfer energy
wirelessly, not through cables but through the air. The technique used is to utilize the signal
wave frequency transmitted by the coils (Adli et al., 2022; Wahyono & Hasanah, 2016).
Meanwhile, the research carried out by (Kristiyono & Supriyanto, 2020) used the inductive
coupling method for short distance transfers, induced resonance for medium distances and
electromagnetic waves for long distances. Apart from that, research by (Firasanti et al., 2019)
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explains an energy transfer system using the copper coil method. Then research conducted by
(Putri Endyani Pratiwi et al., 2022) used the influence of the number of coils using the Tesla
coil method. Some research does not only focus on the types of coils but also focuses on
determining the variable load, such as in the research conducted by (Putu Nanda Nugraha
Utama et al., 2021) using lamp loads. Then (Dwi Prakoso et al., 2020) research used a charger
as a load. Previous research, such as research conducted by (Luthfi & Rivai, 2020), resulted in a
maximum distance of 20 cm between the transmitter, wire coil and receiver in supplying
electrical power without cables. And research carried out by (Uranus, 2017) has produced a
design for a device that is capable of supplying electrical power without cables up to a
maximum distance of 9 cm. From these two studies, it was concluded that the electrical power
transfer distance from the transmitter to the receiver was still too close. Therefore, this research
focuses on the maximum distance in wireless electrical power transfer.

B. Method

The stages in this research begin with tool planning, hardware planning, tool design. Tool
planning is related to the planning process in making a tool which is an important part in tool
design. Proper and accurate planning will produce tools that meet the expected specifications.
Then proceed with making a block diagram according to the overall tool design. The next step
is the design creation stage. The aim is to determineé the component layout so that the
components can be installed as they should. And the*flowehart functions as a framework for
tool design.

C. Results and Discussion

In this research, the prototype is composed of several components such as a 12V transformer,
diode, capacitor, IC regulator 7805, ESP32 microcontroller, INA219 sensor and ultrasonic
sensor. Several components are-assembled in such a way and will produce the prototype
presented in the Figure 1 below.

This research carried out tests in the form of measurements at measurement points on the
device's power supply. The measurement results can be seen in table 1 below.
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Table 1. The Measurement Results

Measurement

Measurement

Position Point Unit Number of Measurements X Description
Power TPLlinput oo 216 217 217 223 223 219 Input Trafo
Supply trafo
™ fraof‘étp“t vac 918 918 922 921 921 920  Input Dioda
s jiood“;p“t vdc 1019 1002 1013 1018 1018 10.14 Output Dioda
TPAOUDUL = \/ye 443 443 443 443 443 443 Output
Kapasitor Kapasitor
ldc 070 070 070 070 070 0.70 Output
Kapasitor
TP 5 Output Output
regulator Vdc 1211 12,09 12,09 1211 1211 1210 Kumparan
812 Transmitter
TP 6 Output
regulator ~ Vdc 503 503 503 503 503 503 . OuPdt
Mikrokontroler
7805
TP 7 Input Output
LCD Vdc 503 503 503 503 503 503 Mikrokontroler
TP 8 Input Output
Sensor Jarak Vde ¥ NG S B 503 Mikrokontroler
TPOEChO e 304 446 304" 3047 305 333 Output
Ultrasonik Transmitter
Kumparan - TP 10Qutput /0 1591 10919211 #1212 1210 1241  umparan
Transmitter Transmitter Receiver
Kumparan TP 11 Output
Receiver Receiver Vdc 240 230 2,5 240 230 1.88 Beban
Idc 030 030 020 010 030 024 Beban

From the results of the measurements that have been carried out, the percentage error can be
determined which is shown in table 2 below.

Table 2. The Error Percentage

No Measurement Measurement Datasheet Measurement Ca|lqceusljlt':on Error Descrintion
Points Positions (\Volt) Result (Volt) % P
(Volt)
1 TP1 220 219 - 0,4%  Standby
2 TP2 - 9.20 9.81 -0,6 % Standby
0,78
Power TP 3 - 10.14 10,061 % Standby
Supply In
4 TP 4 - 4.43 - range  Standoy
5 TP5 12 12.10 - 0,2% Standby
6 TP 6 5 5.03 - 0,5%  Standby
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The test is carried out when there is a receiver in front of the transmitter. The ultrasonic sensor
will inform you of the presence of a receiver in front of it. In Figure 2, the ultrasonic sensor is
in the ON position when the receiver detected in front of it will immediately provide input to
the ESP32 to activate the transmitter to send an induced wave to the receiver circuit.

Figure 2. The Testing of Receiver Withysing a Repeater

Based on the measurement points of the receiver a’rcuit Witho‘ut repeaters, the measurement
results are obtained in table 3 below. ‘
A S

Table 3. The Receiver Measurement Résults Wﬂhout Using a Repeater

Transmitter Load
Receiver
No V P I L Fan LED Lamp Charger
V) W) A (MH) A ! | I

Distance V (MA) Vv (MA) \Y (MA)
1 11 9 58 22 17 58 163
2 12 8 44 12 13 540 152
3 13 5 42 09 10 523 146
4 14 35 38 06 10 490 133
5 15 27 33 023 9 483 127
6 24 1205 10 16 22 27 019 8 463 118
7 17 2 20 - - 446 108
8 18 17 18 - - 421 90
9 19 1 10 - - 405 62
10 20 0.7 6 - - 395 52

Measurement of the receiver coil uses repeater circuit coils (receiver coil circuit on the charger)
placed parallel and in the middle between the transmitter circuit coils and the load circuit coils.
The repeater circuit winding is placed at a distance of 17 cm after the transmitter and then
adding the load circuit winding. For measurement points on the transmitter and receiver using
a repeater starting from a distance of 17 cm, the measurement results are obtained in the table
4 while an illustration of this series can be seen in Figure 3.
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Figure 3. The Testing of Receiver Using a Repeater

Table 4. The Receiver Measurement Result Using a Repeater

Transmitter / Load
The

Distance of * ¢ Receiver

No v p I L Trar;snnaltter ‘ Fan LED Lamp Charger

vV A)  (Mh ™

V) W) (A) (Mhz) Repeater J’k | }v | ’ : y |

e (MA) (mA) (MA)

1 18 87 58 29 35 421 90
2 19 7 44 23 31 405 62
3 20 5 42 20 27 395 52
4 21 35 38 18 25 225 36
5 22 27 33 14 24 - -

24 12 05 10 17 cm
6 23 22 27 10 20 - -
7 24 2 20 04 18 - -
8 25 17 18 035 15 - -
9 26 1 10 03 13 - -
10 27 07 6 018 5 - -
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D. Conclusion

The research results show that the transmitter circuit uses a 5 ampere diode bridge amplifier,
an electrolytic capacitor of 3200 pF and uses induction from a ZVS mini transducer which has
10 pH induction. And the receiver circuit uses mylar, film and electrolytic capacitors with a
capacitance value of 1000.728 uF. Meanwhile, the use of a repeater coil in the charger circuit
can be used to design an electromagnetic induction circuit to further transmit energy to the
receiver. Based on the measurement results of the receiver without a repeater, it was found that
the maximum distance for induction transfer from the transmitter winding to the receiver
winding was 20 cm for the fan load, 13 cm for the LED light load and the maximum distance
was 20 cm for the charger load. Furthermore, the receiver measurement results using the
repeater were 27 cm for the fan load, 23 cm for the light load, and 20 cm for the charger load.

REFERENCE

Adli, R., Rizgika Akbar, S., & Budi, A. S. (2022). Rancang Bangun Programmable Frequency
Generator untuk Wireless Power Transfer berbasis'H-bridge MOSFET IRF3205. Jurnal
Pengembangan Teknologi Informasi Dan llmu Komputer, 6(11), 5511-5517. http://j-
ptiik.ub.ac.id

Dwi Prakoso, D., Maydhona Saputra, E., & Sahlendar: Asthan, R. (2020). Rancang Bangun
Sistem Pemancar Wireless Charging dengan Memanfaatkan Induksi Magnetik Guna
Pengisian Daya Pada Mobile Phone. Jurnal Itera.

Firasanti, A., Fatimah, M., Yusuf, M.; & Indrastoto, K. (2019). Uji Kinerja Wireless Power
Transfer dengan Media Lilitan Tembaga dan Antena Performance Test of Wireless Power
Transfer with Copper Coil and Antenna. SENTER, 618-623.

Kristiyono, R., & Supriyanto, B. (2020). WIRELESS POWER TRANSFER SYSTEM
MENGGUNAKAN MAGNETIC RESONANT COUPLING. Jurnal Teknika Atw, 3(23),
125-134.

Luthfi, S., & Rivai, M. (2020). Rancang Bangun Stasiun Pengisian Daya Nirkabel Otomatis
Menggunakan Mikrokontroler Arduino Uno. Jurnal Teknik ITS, 9(2), 240-245.

Putri Endyani Pratiwi, M., Sukandi, A., Syujak, M., & Santoso, B. (2022). Pengaruh Jumlah
Lilitan Kawat Kumparan Wireless Power Transmission Tesla Coil Terhadap Tegangan
dan Arus. Prosiding Seminar Nasional Teknik Mesin Politeknik Negeri Jakarta, 1256—
1255. http://prosiding.pnj.ac.id

Putu Nanda Nugraha Utama, I., Wayan Arta Wijaya, I., & Gusti Ngurah Janardana, I. (2021).
RANCANG BANGUN TESLA COIL GUN PEMANCAR TRANSFER DAYA
LISTRIK TEGANGAN TINGGI NIRKABEL DENGAN BEBAN LAMPU. Jurnal
SPEKTRUM, 8(3), 1928.



Journal of Social Work and Science Education
Volume x (X) xx

Rezeki, Y. A., Zahra, A., Kamilla, A. A., & Ramadhani, F. (2022). MINI REVIEW:
WIRELESS CHARGING SEBAGAI INOVASI PENGEMBANGAN TEKNOLOGI
ELEKTROMAGNETIK DALAM MENUJU ERA SOCIETY 5.0. Edu Fisika : Jurnal
Pendidikan Fisika, 7(2), 138-146.

Saputra, V. B., Kumolo, C., & Wibowo, N. F. (2016). Analisis Luas Penampang dan Pengaruh
Jarak Terhadap Transmisi Daya pada Wireless Charger Universal Smartphone. Jurnal
IImu Komputer Dan Informatika, 11(1), 35-41.

Uranus, H. (2017). EKSPERIMEN PENGIRIMAN LISTRIK NIRKABEL JARAK DEKAT
SEDERHANA DENGAN KOPLING INDUKSI MAGNETIK. Seminar Nasional Ke - 2:
Sains, Rekayasa & Teknologi UPH, 119-124.
https://www.researchgate.net/publication/320101024

Wahyono, E. B., & Hasanah, N. (2016). REKAYASAPERANGKAT WIRELESS ENERGI
TRANSFER (WET) GUNA MENYALURKAN ENERGY LISTRIK. Jurnal Teknik

Elektro, VI(2), 95-101.



5\ Journal of Social Work and Science Education

| 2 ,(\m :
S o 1 / E-ISSN 2723-6919 P-ISSN 2746-0827

URL: https://ejournal.karinosseff.orqg/index.php/iswse/, Email: jswse@karinosseff.org

Date: 21 August 2023

Subject: Acceptance Letter

Dear Muhammad Try Satria
Congratulations!

Your Manuscript entitled “Electromagnetic Induction Amplifier System For Wireless
Electric Power Transfer” has been accepted for Volume 4, Issue 3 of Journal of Social
Work and Science Education E-ISSN: 2723-6919, P-ISSN: 2746-0827 that would be
published on October 2023. As per reviewers’ comments which are defined at the email,
you have to submit final manuscript (edited version) within 20 September 2023.

Your journal paper will get DOI from Crossref and indexed in Google Scholar, Garuda,
Index Copernicus, Scilit, Sciencegate, Dimensions, BASE, ResearchBib, CiteFactor and so
on.

We look forward to receiving your subsequent research papers. Best Regards,
Editor-in-Chief

«*

DaV|d D Perrodln

Dav1d B Perrodm
Journal of Social Work and Science Education
http://ejournal.karinosseff.org/index.php/jswse/

Palembang, Agustus 2023
o Ketua Program Studi Teknik Elektro
Dosen Pembimbing Universitas Bina Darma

Ir. Nina Paraﬁlgws/ﬁ Ir %@m;%ﬁﬂ-@ M.Sc

NIP. 1201@3541 b 9354



http://u.lipi.go.id/1599625950
http://ejournal.karinosseff.org/index.php/jswse/
http://u.lipi.go.id/1599625950
https://ejournal.karinosseff.org/index.php/jswse/
mailto:jswse@karinosseff.org

	d0a06576790a36372808588d45fabd3c75628b8f9479ffb9da23dbccb0fb1743.pdf
	db80759305015a51c1d9c40cfa1c620882926ba7538d6b769ae320cfa9a432a2.pdf

