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ABSTRACT 

 

Abdul Karim, Mohammad. 2021. Analysis of the Use of Power Inverters on the 

Output Load of Household Electronic Equipment. Thesis, Bachelor of Mechanical 

Enginering, Faculty of Science and Technology, Nahdatul Ulama University 

Sunan Giri Bojonegoro. Main Advisor Agus Sulistiawan, SPd. M.T. advisor for 

Pelangi Eka Yuwita, S.Si., M.Sc. 

 

The Power Inverter device is a power electronic equipment that functions 
to convert DC electricity into AC. Inverters are often referred to as Variable 

Speed Drive (VSD) or Variable Frequency Drive (VFD). The working principle 

of the inverter is to change the input (AC) to DC and then to AC again with a 

frequency that has been changed so that the motor can be controlled according to 

the desired speed. This tool uses a battery current source (battery) of 12 volts to be 

used. In this case, the power inverter device is a tool that can be used as a backup 

power supply or backup electricity when there is a blackout, which in this study 

the researchers used a power inverter device with a power capacity of 500 watts 

and a battery with a capacity of 12 v 45 ah. 

This study aims to analyze the use of power inverters on the output load of 

household appliances so trhat researchers provid four LED lamps with a capacity 

of 3.5 watts, 4 watts, 9 watts and 15 watts and other loads in the form of fans, 

benders and mixers. each has a capacity of 37 watts, 200 watts, and 200 watts to 

be able to analyze how long the battery will last when using the load. From the 

results of research that has been done, the results obtained are the longest battery 

usage time is when using a lamp load with a capacity of 3.5 watts with a duration 

of 108 hours and the least battery usage time when using a blender and mixer load 

with each capacity. 200 watts with a duration of 1.89 hours. So it can be 

concluded that the higher the load power used, the longer the battery life will be 

shorter and the battery power will decrease or become weaker. 

 
Keywords : Battery (Accu), Power Inverter, Load 
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ABSTRAK 

 

Abdul Karim, Mohammad. 2021. Analisis Penggunaan Power Inverter Terhadap 

Beban Output Peralatan Elektronik Rumah Tangga. Skripsi, S1 Teknik Mesin, 

Fakultas Sains dan Teknologi, Universitas Nahdlatul Ulama Sunan Giri 

Bojonegoro. Pembimbing Utama Agus Sulistiawan, S,Pd. M.T. Pembimbing 

Pendamping Pelangi Eka Yuwita, S.Si., M.Si. 

 

Perangkat Power Inverter adalah suatu peralatan elektronika daya yang 

berfungsi untuk mengubah listrik DC menjadi AC. Inverter seringkali disebut 

sebagai Variabel Speed Drive (VSD) atau Variable Frequency Drive (VFD). 

Prinsip kerja inverter adalah mengubah input (AC) menjadi DC dan kemudian 

dijadikan AC lagi dengan frekuensi yang telah dirubah sehingga motor dapat 

dikontrol sesuai dengan kecepatan yang diinginkan. Alat ini menggunakan sumber 

arus baterai (aki) sebesar 12 volt untuk agar dapat digunakan. Dalam hal ini 

perangkat power inverter merupakan alat yang dapat digunakan sebagai alat catu 

daya cadangan atau listrik cadangan ketika saat terjadi pemadaman, yang mana 

dalam penelitian ini peneliti menggunakan perangkat power inverter dengan 

kapasitas daya 500 watt dan baterai dengan kapasitas 12 v Dc 45 ah. 

Penelitian ini bertujuan untuk menganalisis penggunaan power inverter 
terhadap beban output peralatan rumah tangga sehingga peneliti memberikan 

beban lampu LED sejumlah empat dengan kapasitas 3.5 watt, 4 watt, 9 watt dan 

15 watt dan beban lainnya berupa kipas angin, bender dan mixer yang masing- 

masing memiliki kapasitas yaitu 37 watt, 200 watt, dan 200 watt untuk dapat 

dianalisis berapa lama pemakaian aki saat menggunakan beban tersebut. Dari hasil 

penelitian yang sudah dilakukan maka diperoleh hasil yaitu waktu pemakaian 

baterai (aki) paling lama adalah saat menggunakan beban lampu dengan kapasitas 

3.5 watt dengan waktu lamanya sebesar 108 jam dan waktu pemakaian baterai 

paling sedikit saat menggunakan beban blender dan mixer dengan kapasitas 

masing-masing 200 watt dengan waktu lamanya adalah sebesar 1.89 jam. Maka 

dapat disimpulkan bahwa semakin tinggi daya beban yang digunakan maka daya 

tahan lama pemakaian aki akan semakin singkat dan daya aki akan semakin 

menurun atau lemah. 

Kata kunci : Baterai (Aki), Power Inverter, Beban 



x 

 

 

DAFTAR ISI 

HALAMAN JUDUL ................................................................................................ i 

HALAMAN PERNYATAAN KEASLIAN TULISAN ........................................ ii 

HALAMAN PERSETUJUAN ............................................................................... iii 

HALAMAN PENGESAHAN ................................................................................ iv 

HALAMAN MOTO DAN PERSEMBAHAN ........................................................v 

KATA PENGANTAR ........................................................................................... vi 

ABSTRACT ......................................................................................................... viii 

ABSTRAK ............................................................................................................. ix 

DAFTAR ISI ........................................................................................................... x 

DAFTAR GAMBAR ........................................................................................... xiii 

DAFTAR TABEL ................................................................................................ xiv 

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

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

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

1.2 Perumusan Masalah ....................................................................................... 3 

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

1.4 Manfaat Penelitian ......................................................................................... 4 

1.5 Batasan Masalah............................................................................................. 4 

1. Input baterai tipe cair dengan keluaran 12 V 45 DC AH 540 Wh. ................ 4 

2. Beban output yang digunakan meliputi: ........................................................ 4 

1.6 Definisi Istilah ............................................................................................... 5 

BAB II ..................................................................................................................... 6 

KAJIAN PUSTAKA ............................................................................................... 6 

2.1 Inverter .......................................................................................................... 6 

2.2 Prinsip Kerja Inverter .................................................................................... 7 

2.3 Jenis arus listrik ............................................................................................. 8 

2.4 Baterai............................................................................................................ 9 

2.4.1 Konstruksi baterai ................................................................................... 9 



xi 

 

 

2.4.2 Prinsip kerja baterai (aki) ...................................................................... 12 

2.5 Beban ........................................................................................................... 13 

2.5.1 Resistif .................................................................................................. 13 

2.5.2 Induktif.................................................................................................. 13 

2.6 AVOmeter ................................................................................................... 14 

2.7 Stopwatch .................................................................................................... 15 

3.8Peralatan Elektronik Rumah Tangga ............................................................ 15 

2.9Keterbaruan Penelitian ................................................................................. 17 

BAB III.................................................................................................................. 19 

METODE PENELITIAN ...................................................................................... 19 

3.1 Desain Penelitian .......................................................................................... 19 

3.1.1 Study Literatur ...................................................................................... 19 

3.2 Lokasi Penelitian .......................................................................................... 19 

3.3 Perubahan Yang Diamati/Diukur ................................................................ 19 

3.4 Alat penelitian ............................................................................................. 19 

3.5 Persiapan Penelitian..................................................................................... 21 

3.5.1 Perancangan Bahan Uji ........................................................................ 21 

3.5.2 Uji pengukuran tegangan output inverter, Uji kemampuan baterai (aki) 

terhadap beban ............................................................................................... 22 

3.6 Variabel Penelitian ....................................................................................... 22 

3.7 Prosedur pengujian ...................................................................................... 22 

3.7.1 Uji pengukuran tegangan output inverter ............................................. 22 

3.7.2 Uji lama penggunaan baterai (aki) terhadap beban............................... 23 

3.7.3 Analisis Data ......................................................................................... 23 

3.7.3 Prosedur Penelitian ............................................................................... 24 

BAB V ................................................................................................................... 38 



xii 

 

 

KESIMPULAN DAN SARAN ............................................................................. 38 

DAFTAR PUSTAKA ........................................................................................... 41 



xiii 

 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 Inverter ............................................................................................... 6 

Gambar 2. 2 Prinsip Kerja Inverter ........................................................................ 7 

Gambar 2. 3 Gelombang Frekuensi Inverter ........................................................... 8 

Gambar 2. 4 Konstruksi baterai (aki) .................................................................... 10 

Gambar 2. 5 Baterai (Aki) Basah .......................................................................... 10 

Gambar 2. 6 Baterai (Aki) hybrid ......................................................................... 11 

Gambar 2. 7 Aki Kalsium ..................................................................................... 11 

Gambar 2. 8 Baterai (Aki) Kering ......................................................................... 12 

Gambar 2. 9 Resistif .............................................................................................. 13 

Gambar 2. 10 Induktif ........................................................................................... 14 

Gambar 2. 11 AVOmeter ...................................................................................... 14 

Gambar 2. 12 Stopwatch ....................................................................................... 15 

Gambar 2. 13 Kipas Angin .................................................................................... 16 

Gambar 2. 14 Blender ........................................................................................... 16 

Gambar 2. 15 Mixer .............................................................................................. 17 

Gambar 3. 1 Flow chart Penelitian ....................................................................... 24 



xiv 

 

 

DAFTAR TABEL 

Tabel 2. 1 Data dari Penelitian Sebelumnya ......................................................... 17 

Tabel 3. 1 Pengambilan data lampu ...................................................................... 25 

Tabel 3. 2 Pengambilan data peralatan rumah tangga ........................................... 25 

Tabel 3. 3 Pengambilan data voltage (V) .............................................................. 25 

Tabel 4. 1 Hasil Pengukuran Tegangan Output Inverter ....................................... 26 

Tabel 4. 2 Hasil Pengujian dan Perhitungan Beban Resistif ................................. 30 

Tabel 4. 3 Hasil Pengujian dan Perhitungan Beban Induktif ................................ 32 

Tabel 4. 4 Hasil Perhitungan Beban Resistif & Induktif Secara Bersamaan ........ 35 


