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PENGARUH VARIASI RANGKAIAN PELTIER TEC1-12710 TERHADAP 

PERUBAHAN TEMPERATUR PADA COOLER BOX 

Nama: Muhammad Hamka 

Dosen Pembimbing: Dr. Darwin Rio Budi Syaka, M.T dan Dr.Ir. Himawan 

Hadi Sutrisno, M.T. 

 

ABSTRAK 

Distribusi vaksin ke daerah-daerah di Indonesia sangatlah penting dan perlu 

diperhatikan, oleh karena itu, dibutuhkan suatu pengembangan dari coolbox yang 

dapat menahan temperatur yang sangat rendah dalam jangka waktu yang lama, 

efektif, dan hemat energi. Penelitian ini bertujuan untuk mengetahui daya optimal 

terhadap variasi rangkaian kelistrikan pada Coolbox vaksin. Rangkaian seri, paralel, 

dan campuran adalah tiga variabel yang digunakan dalam penelitian ini. Teknik 

pengumpulan data yaitu dengan cara menguji beberapa rangkaian kelistrikan secara 

seri, paralel dan campuran menggunakan Sensor INA 219 dan sensor Ds18b20 yang 

dihubungkan ke Arduino Uno untuk mengetahui arus, voltase, dan daya pada setiap 

susunan rangkaian. Hasil penelitian coolerbox dengan rangkaian terbaik adalah 

paralel dengan 2 peltier TEC1-12710 bertingkat di sisi depan box dengan daya yang 

optimal untuk mencapai titik temperatur terendah yaitu 235,6029 W pada rangkaian 

paralel dengan suhu ruangan sebesar 4,8ºC dan suhu coldsink -5,8ºC.  

Kata Kunci: Daya, Rangkaian, Vaksin 

 

 

 

 

 

 

 

 

 



 
 

vii 
 

THE EFFECT OF PELTIER TEC1-12710 CIRCUIT 

VARIATIONS ON TEMPERATURE CHANGES IN THE COOLER 

BOX 

Name: Muhammad Hamka 

Supervising Lecturer: Dr. Darwin Rio Budi Syaka, M.T and Dr.Ir. Himawan 

Hadi Sutrisno, M.T. 

 

ABSTRACT 

The spread of Covid-19 Vaccine distribution to regions in Indonesia is very 

important and needs attention, therefore it is necessary to develop a coolbox that 

can withstand very low temperatures for a long period of time, is effective and 

energy efficient. This research aims to determine the optimal power for variations 

in the electrical circuit in the vaccine Coolbox. Series, parallel, and mixed circuits 

are the three variables used in this research. The data collection technique is by 

testing several electrical circuits in series, parallel and mixed using the INA 219 

sensor and Ds18b20 sensor connected to the Arduino Uno to determine the current, 

voltage and power in each circuit arrangement. The research results of the 

coolerbox with the best circuit are parallel with 2 tiered TEC1-12710 peltiers on 

the front side of the box with optimal power to reach the lowest temperature point, 

namely 235.6029 W in a parallel circuit with a room temperature of 4.8ºC and a 

coldsink temperature of -5.8ºC. 

Keywords: Power, Circuit, Vaccinne 

 

 

 

 

 

 





 
 

viii 
 

DAFTAR ISI 

 

LEMBAR PENGESAHAN SKRIPSI...................................................................... i 

HALAMAN PENGESAHAN SKRIPSI ................................................................. ii 

LEMBAR PERNYATAAN .................................................................................... iii 

KATA PENGANTAR ............................................................................................. iv 

ABSTRAK ............................................................................................................. vi 

ABSTRACT ............................................................................................................ vii 

DAFTAR ISI ........................................................................................................ viii 

DAFTAR GAMBAR ............................................................................................. xi 

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

DAFTAR LAMPIRAN ........................................................................................ xiii 

BAB 1.......................................................................................................................1 

PENDAHULUAN....................................................................................................1 

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

1.2 Identifikasi Masalah ..................................................................................3 

1.3 Pembatasan Masalah .................................................................................3 

1.4 Rumusan Masalah .....................................................................................3 

1.5 Tujuan Penelitian .......................................................................................3 

1.6 Manfaat Penelitian .....................................................................................4 

BAB II ......................................................................................................................5 

KAJIAN PUSTAKA ................................................................................................5 

2.1 Landasan Teori ..........................................................................................5 

2.1.1 Vaksin ...............................................................................................5 

2.1.2 Rangkaian Kelistrikan ......................................................................6 

2.1.3 Komponen Kelistrikan ......................................................................7 



 
 

ix 
 

2.1.3.8 Arduino Uno R3........................................................................ 11 

2.1.3.9 Kipas .........................................................................................12 

2.1.3.10 Thermoelectric Cooling (TEC) ................................................13 

2.2 Penelitian yang Relevan ..........................................................................14 

BAB III...................................................................................................................15 

METODOLOGI PENELITIAN .............................................................................15 

3.1 Tempat, Waktu dan Subjek Penelitian .....................................................15 

3.1.1 Tempat Penelitian ...........................................................................15 

3.1.2 Waktu Penelitian .............................................................................15 

3.1.3 Subjek penelitian ............................................................................15 

3.2 Metode Penelitian ....................................................................................15 

3.3 Teknik Pengumpulan Data ......................................................................15 

3.3.1 Referensi .........................................................................................15 

3.3.2 Uji Rangkaian Kelistrikan ..............................................................15 

3.4 Teknik Analisis Data ................................................................................16 

3.5 Rancangan Penelitian ..............................................................................16 

3.6 Alat dan Bahan Penelitian .......................................................................17 

3.7 Prosedur Penelitian ..................................................................................17 

3.8 Diagram Alur Penelitian ..........................................................................17 

BAB IV ..................................................................................................................20 

HASIL PENELITIAN ............................................................................................20 

4.1 Deskripsi Hasil Penelitian .......................................................................20 

4.2 Susunan Rangkaian Seri dan Paralel menggunakan TEC .......................20 

4.2.1 Rangkaian Seri.........................................................................................20 

4.2.2 Rangkaian Paralel ...........................................................................22 

4.2.3 Rangkaian Campuran .....................................................................23 



 
 

x 
 

4.3 Hasil Penelitian ........................................................................................25 

4.3.1 Pengujian Susunan Rangkaian Peltier ............................................25 

4.3.2 Perbandingan Daya pada Susunan Peltier ......................................30 

BAB V ....................................................................................................................33 

KESIMPULAN ......................................................................................................33 

5.1 Kesimpulan ..............................................................................................33 

5.2 Saran ........................................................................................................33 

DAFTAR PUSTAKA .............................................................................................34 

LAMPIRAN ...........................................................................................................36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xi 
 

DAFTAR GAMBAR  

Gambar 2. 1 Aki Basah Massiv XP ..........................................................................7 

Gambar 2. 2 Sensor Termokopel ..............................................................................8 

Gambar 2. 3 Waterblock ...........................................................................................9 

Gambar 2. 4 Radiator ...............................................................................................9 

Gambar 2. 5 Thermostat Digital ..............................................................................9 

Gambar 2. 6 Sensor INA219 ..................................................................................10 

Gambar 2. 7 Sensor Db18b20 ................................................................................10 

Gambar 2. 8 Arduino Uno R3 ................................................................................ 11 

Gambar 2. 9 Kipas Jenis 1......................................................................................12 

Gambar 2. 10 Kipas Jenis 2....................................................................................12 

Gambar 2. 11 Kipas Jenis 3 ....................................................................................13 

Gambar 2. 12 TEC1-12710 ....................................................................................13 

Gambar 2. 13 Proses Pemindahan Panas pada Peltier ...........................................14 

Gambar 4. 1 Rangkaian Seri ..................................................................................20 

Gambar 4. 2 Rangkaian Seri ..................................................................................20 

Gambar 4. 3 Rangkaian Seri ..................................................................................21 

Gambar 4. 4 Rangkaian Paralel ..............................................................................22 

Gambar 4. 5 Rangkaian Paralel ..............................................................................22 

Gambar 4. 6 Rangkaian Paralel ..............................................................................23 

Gambar 4. 7 Susunan Peltier secara Paralel ...........................................................23 

Gambar 4. 8 Susunan Peltier secara Seri ...............................................................23 

Gambar 4. 9 Rangkaian Campuran ........................................................................24 

Gambar 4. 10 Rangkaian Campuran ......................................................................24 

Gambar 4. 11 Daya Rangkaian Peltier secara Seri .................................................25 

Gambar 4. 12 Hasil Pengujian secara Seri .............................................................26 

Gambar 4. 13 Daya Rangkaian Peltier secara Paralel ............................................27 

Gambar 4. 14 Hasil Pengujian secara Paralel ........................................................27 

Gambar 4. 15 Daya Rangkaian Peltier secara Campuran ......................................28 

Gambar 4. 16 Hasil Pengujian secara Campuran ...................................................29 

Gambar 4. 17 Grafik Perbandingan Daya pada Susunan Peltier ...........................30 

 

file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723012
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723013
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723014
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723015
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723016
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723017
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723018
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723019
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723020
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723021
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723022
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723023
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156723024
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764427
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764428
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764429
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764430
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764431
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764432
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764433
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764434
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764435
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764436
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764437
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764438
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764439
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764440
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764441
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764442
file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc156764443


 
 

xii 
 

DAFTAR TABEL 
 

Tabel 2. 1 Spesifikasi Arduino Uno R3 .................................................................. 11 

Tabel 2. 2 Data Peltier TEC1-12710 ......................................................................14 

Tabel 4. 3 Tabel Massa, Kalor Jenis dan ΔT Hasil Pengujian ................................31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xiii 
 

DAFTAR LAMPIRAN 
 

Lampiran 1 Pengujian Cooler Box .........................................................................36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/niway/Downloads/1502619074_Proposal%20Skripsi%20Muhammad%20Hamka_Revisi(1).docx%23_Toc155760542

	3aacb1f064a46c0799fb6a3d5d60a043f2bbb8a2104e9af31271f9c8c6e5635f.pdf
	3aacb1f064a46c0799fb6a3d5d60a043f2bbb8a2104e9af31271f9c8c6e5635f.pdf
	3aacb1f064a46c0799fb6a3d5d60a043f2bbb8a2104e9af31271f9c8c6e5635f.pdf

