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ABSTRAK 

 

Icing merupakan pembentukan formasi es pada beberapa bagian pada pe-

sawat terbang yang diakibatkan oleh suhu udara yang rendah mendekati titik beku 

saat pesawat sedang menjalajah ketinggian. Penumpukan es pada bagian pesawat 

dapat menyebabkan penurunan sifat aerodinamis pesawat, bertambahnya bobot, 

dan sulitnya pengendalian pesawat sehingga mempengaruhi keselamatan pesawat. 

Salah satu sistem terbaru yang sedang dikembangkan adalah anti-icing 

elektrik. Penelitian ini menggunakan sensor suhu LM35 dan mikrokontroler Ar-

duino Uno. Prototipe terdiri dari tiga bagian yaitu input, unit kendali, dan elemen 

pemanas. Prinsip kerja adalah pada saat sensor suhu mendeteksi suhu dingin maka 

buzzer akan berbunyi dilanjutkan dengan elemen pemanas yang akan segera bekerja 

diiringi dengan indikasi LED menyala.  

Hasil dari perhitungan besar kalor yang diterima oleh zat es berdasarkan nilai 

suhu berbeda yang terdeteksi oleh sensor LM35 mengindakasikan jika pengukuran 

arus dilakukan sebanyak 5 kali dengan rata-rata  arus 16,85 Ampere, dan setiap 

kenaikan 1ºC, dari 1ºC sampai dengan 5ºC, menghasilkan nilai kalor rata-rata 

5792,4x103  joule. 

 

Kata kunci : Anti Icing, Arduino Uno,  Prototype, Sensor Suhu LM35,  .
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ABSTRACT 
 

Icing is the formation of ice formations in some parts of an aircraft caused by 

low air temperatures approaching freezing point when the aircraft is cruising at 

altitude. The buildup of ice on the aircraft can cause a decrease in the aerodynamic 

properties of the aircraft, increase in weight, and difficulty in controlling the air-

craft, thus affecting the safety of the aircraft.  

One of the newest systems being developed is electric anti-icing. This re-

search uses the LM35 temperature sensor and Arduino Uno microcontroller. The 

prototype consists of three parts, namely input, control unit, and heating element. 

The working principle is that when the temperature sensor detects a cold tempera-

ture, the buzzer will sound followed by the heating element which will immediately 

work accompanied by an LED indication.  

The results of the calculation of the amount of heat received by the ice sub-

stance based on different temperature values detected by the LM35 sensor indicate 

that the current measurement is carried out 5 times with an average of 16.85 Am-

pere, and every 1ºC increase, from 1ºC to 5ºC, produces a calorific value average 

5792.4x103 joules.  

 

 

Keyword :, Anti Icing, Arduino Uno, Prototype, Temperature Sensor LM35.

https://lib.mercubuana.ac.id/



viii 

DAFTAR ISI 
 

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

HALAMAN PERNYATAAN .............................................................................. iii 

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

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

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

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

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

DAFTAR TABEL ................................................................................................ xi 

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

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

1.2 Rumusan Masalah ............................................................................................... 4 

1.3 Tujuan Penelitian ................................................................................................ 4 

1.4 Batasan Masalah ................................................................................................. 4 

1.5 Metode Penelitian ............................................................................................... 4 

1.6 Sistematika Penulisan ......................................................................................... 5 

BAB II .....................................................................................................................7 

2.1 Tinjauan Pustaka ................................................................................................. 7 

2.2 Engine RR Trent 700 ........................................................................................ 10 

2.3 Icing pada Pesawat ............................................................................................ 10 

2.4 Ice and Rain Protection System ........................................................................ 11 

2.5 Engine Air Intake Anti- Ice Protection ............................................................. 11 

2.6 Sistem Pneumatic dan Prinsip kerja Engine Anti Ice System ............................ 11 

2.7 Mikrokontroler Arduino Uno ............................................................................ 13 

2.8 Sensor Suhu LM35 ........................................................................................... 14 

2.9 LCD (Liquid Crystal Display) .......................................................................... 15 

2.10 Relay ................................................................................................................. 16 

2.11 Light Emiting Diode (LED) .............................................................................. 16 

2.12 Buzzer ............................................................................................................... 17 

2.13 Analog Digital Converter .................................................................................. 18 

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

3.1 Tinjauan Umum Alat ........................................................................................ 19 

3.2 Diagram Blok .................................................................................................... 19 

https://lib.mercubuana.ac.id/



ix 

3.3 Diagram Alur .................................................................................................... 20 

3.4 Skematik Alat .................................................................................................... 21 

3.5 Prinsip Kerja ..................................................................................................... 22 

3.5.1 Arduino Uno ............................................................................................. 22 

3.5.2 Sensor suhu LM-35 ................................................................................... 22 

3.5.3 LCD ........................................................................................................... 23 

3.5.4 Power Supply ............................................................................................ 23 

3.5.5 Relay ......................................................................................................... 23 

3.5.6 Buzzer ........................................................................................................ 23 

3.5.7 LED ........................................................................................................... 23 

BAB IV ..................................................................................................................24 

4.1 Pengujian Adaptor DC ...................................................................................... 25 

4.2 Pengujian LCD 4 x 20 ....................................................................................... 25 

4.3 Pengujian Relay ................................................................................................ 26 

4.4 Pengukuran Sensor Suhu LM35 ....................................................................... 27 

BAB V ....................................................................................................................30 

5.1 Kesimpulan ....................................................................................................... 30 

5.2 Saran ................................................................................................................. 31 

DAFTAR PUSTAKA ...........................................................................................32 

LAMPIRAN ..........................................................................................................34 

 

https://lib.mercubuana.ac.id/



x 

DAFTAR GAMBAR 
 

Gambar 2 1 Engine Rolls Royes Trent 700 ...........................................................10 
Gambar 2 2 Skema Distribusi Pneumatic ..............................................................12 
Gambar 2 3 Prinsip Kerja Pada Anti-Icing Engine Trent 700 ...............................13 
Gambar 2 4 Bagian Arduino Board .......................................................................14 
Gambar 2 5 Sensor Suhu LM35 .............................................................................15 
Gambar 2 6 LCD ....................................................................................................15 
Gambar 2 7 Relay...................................................................................................16 
Gambar 2 8 Light Emitting Diode (LED) ..............................................................17 
Gambar 2 9 Buzzer.................................................................................................17 
Gambar 2 10 Analog To Digital Converter (ADC) ...............................................18 
 

Gambar 3 1 Diagram Blok .....................................................................................20 
Gambar 3 2 Diagram Alur......................................................................................21 
Gambar 3 3 Skematik Alat .....................................................................................22 
 

Gambar 4 1 Rancangan Prototype Anti Icing ........................................................24 
Gambar 4 2 Pengukuran Tegangan Output DC .....................................................25 
Gambar 4 3 Pengukuran Tegangan LCD ...............................................................26 
Gambar 4 4 Pengukuran Tegangan Relay ..............................................................26 
Gambar 4 5 Hasil Pengukuran Dengan Nilai Suhu 9° C .......................................27 
Gambar 4 6 Hasil Pengukuran Dengan Nilai Suhu 8° C .......................................27 
Gambar 4 7 Hasil Pengukuran Dengan Nilai Suhu 7°C ........................................28 
Gambar 4 8 Hasil Pengukuran Dengan Nilai Suhu 6°C ........................................28 
Gambar 4 9 Hasil Pengukuran Dengan Nilai Suhu 5°C ........................................28 

https://lib.mercubuana.ac.id/



xi 

DAFTAR TABEL 
 

Tabel 2 1 Perbandingan Jurnal Referensi.................................................................9 
 

Tabel 4 1 Hasil Pengukuran Tegangan Adaptor ....................................................25 
Tabel 4 2 Hasil Pengukuran LCD 4 x 20 ...............................................................26 
Tabel 4 3 Hasil Pengukuran Relay .........................................................................27 
Tabel 4 4 Hasil Perhitungan Nilai Kalor Yang Diterima .......................................29 

 

https://lib.mercubuana.ac.id/




