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Rancang Bangun Monitoring Ketinggian Air Dan Sistem Kontrol Pada Pintu Air

Berbasis Arduino

MARTIN SILVANO NAPITUPULU

151720021

Rancang Bangun Monitoring Ketinggian Air Dan Sistem Kontrol Pada Pintu Air
Berbasis Arduino, yaitu dengan menggunakan sensor ultrasonik . Dalam alat ini
menggunakan sensor ultrasonik, dimana sensorr ultrasonik merupakan suatu
sensor yang membaca jarak dengan memanfaatkan pantulan gelombang
ultrasonik. Di dalam alat ini Sensor ultrasonik digunakan sebagai monitoring
ketinggian air, untuk membuka pintu air secara otomatis. Dengan menggunakan
mikrokontroler arduino sebagai proses data dengan input sensor ultrasonik,
dimana motor DC berguna untuk meggerakan pintu air ketika air telah mencapai
ketinggian maximum, yang ditampilkan pada output sebuah LCD untuk membaca

tulisan ataupun angka.

Kata Kunci : Arduino, Sensor Ultrasonik, Motor DC, LCD

ABSTRACT

Design of Water Level Monitoring and Control System on Arduino Based Water Gate



MARTIN SILVANO NAPITPULU

151720021

Design of Water Level Monitoring and Control System on Arduino-based Sluice,
by using ultrasonic sensors. In this tool uses an ultrasonic sensor, where the
ultrasonic sensor is a sensor that reads distance by utilizing the reflection of
ultrasonic waves. In this tool the ultrasonic sensor is used as a monitoring of water
level, to open the floodgates automatically. By using an arduino microcontroller as
a data process with an ultrasonic sensor input, the DC motor is used to move the
floodgates when the water has reached its maximum height, which is displayed on
the output of an LCD to read text or numbers.

Keywords :Arduino, Ultrasonic sensor, Motor DC, LCD

DAFTAR ISI

Halaman



LEMBAR PENGESAHAN SKRIPSL.....cccccevieninsenssnnsanssensnssasssassanssssssassasssass ii
LEMBAR PENGESAHAN UJIAN.....ucinvininrensensunssessanssssssesssessssensssssssasns iii
SURAT PERNYATAAN ..cuuievirricsnicrenssecssissesssessssssssssssssssssssssssssssssssssssssssssssns iv
IMOTTO caueiniininnnnensnnsssissssssnsssssssssssssssssssasssssssssssssssssssssasssssssssssssssssssssassssasssss v
KATA PENGANTAR ...uuooiiintinnisinsaissensesssisssssssssssssssssssssssssssssssssssssssssssns vii
INTISARI .uuoeiiitiinintnsecsnicesssicssissssssesssissssssssssssssssssssssssssssssssssssssssssssssssssns ix
ABSTRAC ..cueiriininennainsnnsenssnsssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssasss X
1D V2N N 2 1 xi
DAFTAR GAMBAR ......uuitiitriinrinniciisesssississesssissssssssssssssssssssssssssssnns Xiv
DAFTAR TABEL ..uucuuiniinuinnininsninsansesssnssssssssssssssssssssssssssssssssssssssssssssssasssses XV
DAFTAR LAMPIRAN ...uciiiiiininsuinsensisssissssssssssnsssssssssssssssssssssssssssssssssssss Xvi
BAB I PENDAHULUAN

1.1 Latar Belakang ..........cccoooioiiiiiiiiiiieeeeee e
1.2 Perumusan Masalah...........ccooiiiiiiiiiiiiiicee e 2
1.3 Batasan Masalah...........cccccoiiiiiiiiiiiiiiiee e 2



1.4  Tujuan dan Manfaat...........cccceerieriieiienieeeee e e ens 2

L4 T TUJUAN. ...ttt et ebee e 2

142 MaNnfaat........ccoouviiiieiiiiieeeeee e 2
1.5 Metodelogi Penilitian............ccooueeeiiieeiiieeiiece e 2

1.5.1 Metode LIterature.........ccooeveeeieeieieeeeiieeeeeeeeee e e e e 3

1.5.2 Metode KOnSUltasi........ooovuvviiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 3

1.5.3 Metode Laboraturiim...........ccceeeeeeueiiieeiiiieeeeieeee e eeeeneans 3
1.6 Sistimatika PenuliSan.........cccouvvviiiiiiiiiiiiiieiieeee e 3
BAB II TINJAUAN PUSTAKA

2.1 Rancang Bangun Monitoring Ketinggian Air Dan Sistem Kontrol Pada Pintu

Air Berbasis ArdUiINo ..........coccviieiiiieiiiieciee e 5
2.2 Desain desain rancang bangun monitoring ketinggian air dan sistem control

pada pintu air berbasis arduino...........c.cccveevieerieriiienieeieereeeeieee e 6

2.3 BIOK Dia@rami......cccuieiiiiiieiieeiiee et 7

2.4 Arduino UnO.....cooueeieiiiiieiieieeieeeese ettt e 7

2.5 Sensor Ultrasonic HC-SRO4...........c.ooooiiiiiiieeiee ettt veee e 8

2.6 LCD (Liquid Cristal DiSPIaY).........ccccueeeciieioiiiaiiieeiieeeiieeecieeeeieesieeennes 8

2.7 Rele (RelAY).uuiiiiiiiiieceeee e 9
2.8 MOtOr DIC..oiiieeeeee s 10
2.9  Catu Daya (PoWer SUPPLY)......ueecueeecieeeeieeeee et 10
2.10 TranSfOrmMALOT .......cooverieriieiieiiesieete ettt et et e e 11
2 B O D T - SRS 11
212 RESISTOT eueuiientieiieeiieste ettt ettt ettt et ettt e st e s bt et e snbeeenbeeenneeens 12
2.12.1  ReESISTOr TeAP....cccuiiieiiieeiiee ettt ettt e e e 12
2.12.2  Resistor Tidak Tetap......c.cecverieeeiieriieiienieeieeeee e e e 13
2,13 KAPASIEOT . ueeeuiiieiiiieeiieecieeeetee et e eeite e et eeeaaeeetaeeesbaeeeseeesseeesaseeensseeeennnns 13
2.14 TC REGUIALOT....c..iieiieiieeiieieeee ettt ettt saae e b e nnnas 15
2.15 LED (Light Emiting Diod@)..............cccooeueioiiiiiiiiiiiiiieseeeeeee e 15

BAB III RANCANG BANGUN ALAT

3.1 Perancang HardWare..............ccceeeceeeecuieeeiieesiieeeieeeeivee e e eraeee e eevaeeees 16
3.2 Perancang SOftWaAre...........ccocccueeueeiienieeiieeie et 16
3.3 Perancangan rangkaian catu daya 5 volt dan 12 volt..........c.cccccvveeinennnne. 16
3.4 Perancang Rangkaian Catu Daya 12 VOlt.........cccceceriiniininiineeniicneee 17
3.5 Rangkaian Penuh..........cccoooiiiiiiiiiiiicee e 19
3.6 FIOWCRAIT..c..ciiiiiiiiiiccc et 20

BAB IV HASIL DAN PEMBAHASAN

4.1 Tujuan Pengukuran dan Pengujian Alat..........c.cccccveeiiieeniieeiiieeieeeeeee 21
4.2 Hasil Pengukuran..........ccocoeiiieiiiiiiienieeiiee ettt 22
4.3 Hasil Perhitun@an............ccccviioiiiiiiiieciieeeeeeeee e e 24



4.3.1 Perhitungan (Catu Daya)........ccccceerieriiienieeiieriieeieeeee e esere e 24

4.3.2 Perhitungan Persentase Kesalahan..............ccccoooeiiiniiiniiinnnnne 26
4.3.3 Pengujian Sensor Ultrasonik...........ccocceevvieiiieniienienieeiee e 27
A4 ANALISA....ooiiiiiiii et e e e 28
BAB V PENUTUP
5.1 KeSIMPUIAN.....ciiiiiiiiiiieciie et e e e e e e eeaeeas 30
5.2 SATANL...iiiiiiiit ettt e e 31
DAFTAR PUSTAKA
LAMPIRAN

xiii



DAFTAR GAMBAR

Gambar 2.1 Simulasi Rangkaian............cccccceeviiiiieniieiieniicicceeeece e 6
Gambar 2.2 BIok Diagram............ccecieiiiiiiiniiiiieeieeieesee et 7
Gambar 2.3 ATAUINO. .....c...eiiuiiiiieiie ettt 7
Gambar 2.4 Sensor URrasonik............coceveerienienieiinieneeeseesieeieeee e 8
Gambar 2.5 LCD ..ottt 9
Gambar 2.6 Rele......couiiiiiii e 9
Gambar 2.7 MOtor DC.......ooiiiiiiiiiiieiieieeeee et 10
Gambar 2.8 Rangkaian Power SUplly..........cccccceevoiiiiiniiiiiiniieiiie e 11
Gambar 2.9 Fisik Transformator.........cccoeueiiiiiiiiiiiniieeeeec e 11
Gambar 2.10 DI0da.......coueiiiiiiieieeie e 12
Gambar 2.11 Bentuk dan simbol Resistor Tetap..........ccccceeveerieeriienieeniieeeieenn. 13
Gambar 2.12 TTIMPOL.....vieeiieeeiii ettt e e et eesteeesreeesaraeeeennssaeas 13
Gambar 2.13 KaPaSItOT.......cecuierieerrieeieeiieeieecieeereesieeeeeeseesreessseeessssaeesssneeeenes 14
Gambar 2.14 IC ReGUIALOT.........cociiiiieiieiiee ettt 15

Xiv



Gambar 2.15 Light Emiting Diode (Led)................cccccooovieiiveiieaaniiiaaeiieaannnn. 15

Gambar 3.1 Ranglkaian Catu Daya..........ccccceeviiiiiiiiiniieieceeeeeee e 17
Gambar 3.2 Rangkaian Driver Relay..............ccocoeevueeivieesiiieeiieeeiieeeiieee e e 17
Gambar 3.3 Rancangan Alal............coceeueeriiiiiienieeieeie et 18
Gambar 3.4 Rangkaian Penuh.............coccooiiiiiiiiiinen 19
Gambar 3.5 FIOWChATIt........cooiiiiiiii e 20
Gambar 4.1 Gambar Titik Pengukuran............cccoecveevieriieiieniieeniiee e 21

XV



Tabel 4.1 Hasil Pengukuran.

DAFTAR TABEL

Tabel 4.2 Hasil Persentase Kesalahan...............eeeeeeeeeeeeeeeeeeeeeeeeeee e

Tabel 4.3 Data Kerja Sensor

XVi



Lampiran 1

Lampiran 2

Lampiran 3

Lampiran 4

Lampiran 5

Lampiran 6

Lampiran 7

DAFTAR LAMPIRAN

Lembar SK Pembimbing

Lembar Konsultasi Skripsi

Lembar Pengesahan Ujian Skripsi

Lembar Revisi Kompre

Lembar Pengajuan judul

Lembar Lulus Ujian Kompre

Gambar Alat

XVii



