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ABSTRAK 
 
 
 

Penggunaan panel surya sebagai sumber energi terbarukan semakin 
mendapat perhatian dalam upaya mengatasi krisis energi dan dampak lingkungan. 
Namun, efisiensi energi yang dihasilkan oleh panel surya dapat dipengaruhi oleh 
posisi panel terhadap matahari. Oleh karena itu, penelitian ini mengusulkan 
perancangan sistem tracking panel surya dengan mengimplementasikan metode 
kontrol PID (Proportional-Integral-Derivative) untuk meningkatkan 
pengoptimalan daya. 

Penelitian ini menggambarkan langkah-langkah perancangan sistem 
tracking yang mencakup penerapan sensor cahaya dan kontrol PID. Sensor cahaya 
digunakan untuk mendeteksi intensitas sinar matahari, sedangkan kontrol PID 
digunakan untuk menghitung sinyal kontrol yang mengatur kemiringan dan posisi 
panel surya secara otomatis. 

Keseluruhan, perancangan sistem tracking panel surya menggunakan 
metode kontrol PID ini menunjukkan potensi besar dalam meningkatkan 
pengoptimalan daya dari panel surya. Dengan mengoptimalkan pemanfaatan 
energi surya, diharapkan penelitian ini dapat memberikan sumbangan positif dalam 
pengembangan teknologi energi terbarukan yang berkelanjutan dan ramah 
lingkungan. 

 
Kata Kunci : Panel surya, pembangkit listrik, energi terbarukan, solar tracker, PID 
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ABSTRACT 

 

 

 

The use of solar panels as a renewable energy source has received 

increasing attention in efforts to overcome the energy crisis and environmental 

impacts. However, the energy efficiency produced by solar panels can be affected 

by the position of the panels relative to the sun. Therefore, this study proposes the 

design of a solar panel tracking system by implementing the PID (Proportional-

Integral-Derivative) control method to improve power optimization. 

This study describes the steps for designing a tracking system that includes 

the application of a light sensor and PID control. The light sensor is used to detect 

the intensity of sunlight, while the PID control is used to calculate the control 

signal that adjusts the tilt and position of the solar panels automatically. 

Overall, the design of a solar panel tracking system using the PID control 

method shows great potential in increasing the power optimization of solar panels. 

By optimizing the utilization of solar energy, it is hoped that this research can make 

a positive contribution in the development of renewable energy technologies that 

are sustainable and environmentally friendly. 

 
Keywords :Solar panels, power generation, renewable energy, solar tracker, PID 

 

  
 
 

https://lib.mercubuana.ac.id



 

vii 

DAFTAR ISI 
 
 
 

HALAMAN PENGESAHAN ................................................................................ i 

HALAMAN PERNYATAAN ............................................................................... ii 

KATA PENGANTAR .......................................................................................... iii 

ABSTRAK ............................................................................................................. v 

ABSTRACT .........................................................................................................  vi 

DAFTAR ISI ........................................................................................................ vii 

DAFTAR GAMBAR ............................................................................................. x 

DAFTAR TABEL .............................................................................................   xii 

BAB I PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2. Rumusan Masalah .................................................................................... 2 

1.3. Tujuan ....................................................................................................... 3 

1.4. Batasan Masalah ....................................................................................... 3 

1.5. Metodologi Penelitian .............................................................................. 3 

1.6. Sistematika Penulisan ............................................................................... 4 

BAB II TINJAUAN PUSTAKA ........................................................................... 5 

2.1. Penelitian Terdahulu ................................................................................. 5 

2.2. Panel Surya ............................................................................................. 14 

2.3. Cara Kerja Sel Surya .............................................................................. 15 

2.4. Jenis Panel Surya .................................................................................... 16 

2.4.1. Panel surya monokristalin dan polikristalin........................................ 16 

https://lib.mercubuana.ac.id



 

viii 

2.5. Propotional Integral Derivative (PID) .................................................... 18 

2.6. Karakteristik Sel Surya ........................................................................... 20 

2.7. Rugi-rugi pada Panel Surya .................................................................... 21 

2.8. Sistem Tracking Cahaya Matahari ......................................................... 22 

2.9. Solar Tracker .......................................................................................... 24 

2.10. Komponen-Komponen Pada Sistem ...................................................... 25 

2.10.1. Mikrokontroler ................................................................................ 25 

BAB III PERANCANGAN PENELITIAN ....................................................... 44 

3.1. Rancangan Penelitian ............................................................................. 44 

3.2. Block Diagram ....................................................................................... 45 

3.3. Alat dan Bahan ....................................................................................... 47 

3.4    Perancangan Hardware ............................................................................. 49 

3.5. Perancangan Perangkat Lunak (Software) Arduino IDE ....................... 51 

3.6. Perancangan Mekanik ............................................................................ 53 

3.7. Flowchart (Diagram Alir) Cara Kerja Solar Tracking ........................... 55 

3.8. Perancangan Pengendalian PID .............................................................. 57 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 59 

4.1. Hasil Perancangan Alat .......................................................................... 59 

4.2. Pengujian Alat dan Sistem ..................................................................... 61 

4.2.1 Pengujian Secara Keseluruhan ............................................................... 62 

4.2.2 Hasil Pengujian Setiap Modul ................................................................ 62 

4.2.3 Pengujian Panel Surya Statis .................................................................. 64 

4.2.4 Pengujian Sistem Menggunakan Kontrol PID ....................................... 65 

https://lib.mercubuana.ac.id



 

ix 

4.2.5 Pengujian Sistem Mengikuti Arah Mata Angin Dan Kemiringan Sudut 66 

BAB V KESIMPULAN DAN SARAN .............................................................. 68 

5.1. Kesimpulan ............................................................................................. 68 

5.2. Saran ....................................................................................................... 68 

DAFTAR PUSTAKA ......................................................................................... xiii 

LAMPIRAN ......................................................................................................... xv

  

https://lib.mercubuana.ac.id



 

x 
 

DAFTAR GAMBAR 
 
 

 

Gambar 2.1 Cara kerja sel surya dengan prinsip p-n junction (Zenan & Szemes, 

2020) .............................................................................................. 14 

Gambar 2.2 p-n junction (Zenan & Szemes, 2020) ........................................... 15 

Gambar 2.3 Panel surya polikristalin yang berwarna kebiruan (kiri) dan panel 

surya monokristalin yang berwarna kehitaman (kanan) ................ 17 

Gambar 2.4 Grafik arus terhadap tegangan dan daya sebagai karakteristik sel 

surya (Muladi et al., 2020) ............................................................ 21 

Gambar 2.5 Tipe Solar Tracking Berdasarkan Sumbu Putaran ........................ 23 

Gambar 2.6 ESP32 ............................................................................................ 25 

Gambar 2.7 Board ESP32 ................................................................................. 27 

Gambar 2.8 Konfigurasi Pin ESP32 .................................................................. 28 

Gambar 2.9 Motor Servo ................................................................................... 29 

Gambar 2.10 Power Supply ................................................................................. 29 

Gambar 2.11 Liquid Crystal Display (LCD) ....................................................... 30 

Gambar 2.12 Light Dependen Resistor (LDR) .................................................... 31 

Gambar 2.13 Motor Aktuator Linear 12V ........................................................... 32 

Gambar 2.14 Modul Buck Converter Step Down LM2596 ................................ 34 

Gambar 2.15 Modul Buck Converter Step Down LM2596 ................................ 35 

Gambar 2.16 Sensor ACS712 ............................................................................. 37 

Gambar 2.17 Limit Switch .................................................................................. 38 

Gambar 2.18 Baterai 12V 20Ah .......................................................................... 40 

Gambar 2.19 Modul Boost Converter Step Up 24V ........................................... 41 

Gambar 2.20 Solar Charger Controler (SCC) ..................................................... 43 

Gambar 3.1 Flowchart rancangan penelitian ..................................................... 44 

Gambar 3.2 Blok diagram sistem tracking panel surya..................................... 45 

Gambar 3.3 Wiring diagram hardware tracking panel surya ............................ 50 

Gambar 3.4 Program Arduino IDE ................................................................... 51 

Gambar 3.5 Upload program Arduino IDE dengan ESP32 .............................. 52 

https://lib.mercubuana.ac.id

file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030469
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030471
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030472
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030477
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030478
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030479
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030480
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030481
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030484
file:///F:/komputer%20LIA/KULIAH/SEMESTER%2010/TUGAS%20AKHIR%20ALIA/TA_NURALIA%20FAJRI/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi%20REVISI2.docx%23_Toc141805447
file:///F:/komputer%20LIA/KULIAH/SEMESTER%2010/TUGAS%20AKHIR%20ALIA/TA_NURALIA%20FAJRI/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi%20REVISI2.docx%23_Toc141805448
file:///F:/komputer%20LIA/KULIAH/SEMESTER%2010/TUGAS%20AKHIR%20ALIA/TA_NURALIA%20FAJRI/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi%20REVISI2.docx%23_Toc141805451


 

xi 
 

Gambar 3.6 Perancangan mekanik solar tracking ............................................. 53 

Gambar 3.7 Desain konstruksi .......................................................................... 54 

Gambar 3.8 Flowchart cara kerja solar tracking ............................................... 56 

Gambar 4.1 Perancangan Akhir Purwarupa ...................................................... 59 

Gambar 4.2 Bentuk Fisik Dari Rangkaian SCC ................................................ 60 

Gambar 4.3 Gambar Tampilan LCD ................................................................. 60 

Gambar 4.4 Gambar rangkain sensor LDR ....................................................... 61 

Gambar 4.5 Gambar rangkain penyangga panel surya...................................... 61 

Gambar 4.6 Sensor LDRB diberi Hambatan ..................................................... 63 

Gambar 4.7 Tampilan LCD ............................................................................... 64 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://lib.mercubuana.ac.id

file:///F:/komputer%20LIA/KULIAH/SEMESTER%2010/TUGAS%20AKHIR%20ALIA/TA_NURALIA%20FAJRI/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi%20REVISI2.docx%23_Toc141805452
file:///F:/komputer%20LIA/KULIAH/SEMESTER%2010/TUGAS%20AKHIR%20ALIA/TA_NURALIA%20FAJRI/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi%20REVISI2.docx%23_Toc141805454
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030883
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030884
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030885
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030886
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030887
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030888
file:///C:/Users/prase/Downloads/Telegram%20Desktop/Tugas%20Akhir_Nuralia%20Fajri_41418110142%20DaftarIsi.docx%23_Toc141030889


 

xii 
 

DAFTAR TABEL 
 

 

 
Tabel 2.1 Tabel perbandingan jurnal .................................................................. 8 

Tabel 2.2 Matriks utama panel surya monokristalin vs polikristalin (Marsh, 

2022) ................................................................................................. 18 

Tabel 2.3 Rugi-rugi yang umumnya terjadi pada instalasi panel surya ............ 21 

Tabel 2.4 Spesifikasi Lengkap ESP32 .............................................................. 26 

Tabel 3.1 Bahan pembuatan alat ....................................................................... 47 

Tabel 3.2 Alat Penelitian Perangkat Keras (Hardware) ................................... 48 

Tabel 3.3 Alat Penelitian Perangkat Lunak (Software) .................................... 49 

Tabel 4.1 Pengujian pada output LCD .............................................................. 63 

Tabel 4.2 Hasil tanpa kontrol ............................................................................ 65 

Tabel 4.3 Hasil pengujian alat menggunakan kontrol ...................................... 66 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

https://lib.mercubuana.ac.id




