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ABSTRAK

Penelitian ini bertujuan untuk mengembangkan sistem monitoring gas amonia pada
kandang ayam menggunakan sensor MQ-135 yang terintegrasi dengan
mikrokontroler ESP32. Gas amonia (NHs) merupakan salah satu polutan yang dapat
mempengaruhi kesehatan ayam dan produktivitasnya. Dengan memantau
konsentrasi gas amonia secara real-time, peternak dapat mengambil tindakan
preventif untuk menjaga kualitas lingkungan kandang. Sistem ini dirancang untuk
mengukur kadar gas amonia dan mengirimkan data secara nirkabel ke aplikasi
berbasis web atau mobile. Metode yang digunakan meliputi pengambilan data dari
sensor MQ-135, pemrosesan data menggunakan ESP32, dan pengiriman data
melalui koneksi Wi-Fi. Dengan implementasi sistem ini, diharapkan dapat

meningkatkan efisiensi dan produktivitas dalam usaha peternakan ayam.

Kata Kunci: gas amonia, sensor, mikrokontroler, preventif.



DAFTAR ISI

HALAMAN JUDUL ...uucinuinreiiinsuinsenssesssnssssssessanssssssssssssssssssssassssssssssssssassssssassssssns i
HALAMAN PERNYATAAN KEASLIAN.....ccovinninnuinrensensanssensessssssassanssssseses ii
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI........ccccceeeerureueree ii
HALAMAN REKOMENDAST .....uuiiviiinntinsensensaissanssesssnssssssssssssssssssssssssassssssans iv
HALAMAN PENGESAHAN ...uuiinininninsensisssnssesssssssisssssssssasssssssssssssssssssssssssssss v
IMOTTO caucnvicriininsninsnnssenssnsssnssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssass vi
HALAMAN PERSEMBAHAN....cccovininnninsensaisssissenssesssisssssssssassssssssssssssasssssses vii
KATA PENGANTAR . ..uuiiiinnininsnissnisensaesssisssssssssssssssssssssssssssssssssssssssssssssns viii
ABSTRAK ..uuoeiitiinineiiinnninsnissensisssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssss ix
DAFTAR ISL.ccuuuuiiiiiiinniicnisnniccsssssnsecsssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssss X
DAFTAR TABEL....cuuiiiiinnniiinnssnniicssssssiecsssssssesssssssssssssssssssssssssessssssssssssssssssssss xiii
DAFTAR GAMBAR ...cciciinuniiinnnnniicssssnsiecssssssessssssssssssssssssssssssssssssssssssssssssssssss Xiv
DAFTAR LAMPIRAN ..ovviiiiiinrnniicssssnsiesssssssesssssssssssssssssssssssssssssssssssssssssssssssss XV
BAB I PENDAHULUAN ....cciiiiniiniiieninicnsnicssssicssssscssssessssssssssesssssessssssssssssssssses 1
1.1  Latar Belakang Masalah...........ccccocoiiiiiniiiniiiiiiiceeecceceeeee 1
1.2 Rumusan Masalah.........cocooiiiiiiiniiiiiecee e 3
1.3 Batasan Masalah........c.cccocoiiiiiiiiiniiieee e 3
1.4 Tujuan Penelitian .........cccoocuieiiiiiiiiniieiiieie et 3
1.5 Manfaat Penelitian ...........cccceoviriiniiiiiniiiieieiieeeeeeeee e 4
1.6  Sistematika Penelitian ..........coceeveriiriiniinieniieieneeeeceeeee e 4



BAB II LANDASAN TEORI ......ouiiiiiniinininenienncsensnessenssnsssessssssssssessassssssaess 6

2.1 Tinjauan Pustaka ........cccceiiiiiieiiiiieiieece e e e 6
2.2 DASAT TOTT.cuutieuiiiiieeiieeie ettt ettt sttt et 9
2.2.1 Gas AMONIAK . ....cocueiiiiiiiiiieee e 9
2.2.2 Sensor MQ-135 e 10
2.2.3 ESP32 ettt 10
2.2.4 Internet of Things (I0T) .occeeeeiiiieieeeie e 13
2.2.5 Liquid Crystal Display (LCD) ...ccoveeviiiieiieeieeeee e 13
2.2.6 REILAY eeiiiiiiee e 15
2.2.7 POWET SUPPLY evvieeiiieeeeeee et e 17
2.2.8 Telegram Bot ApPi.....cccoieecuiieiiiieeeiieeciee et 19
2.2.9 Ayam Broiler........cccoiiiiiiiiieciicece e 20
2.2.10 Motor DC Fan .......cooviiiiiiiiiiieceteeeeeeeee et 21
BAB III METODOLOGI PENELITIAN ....iinviiniinninnnicsnecssnncssecsssncssesssnns 23
3.1 Model Penelitian ..........cocuieriiiiiiiniieiieie ettt 23
3.2 Prosedur Penelitian...........coouiiiiiniiiiiieiieeiee e 24
3.3 Teknik Pengumpulan Data...........ccoooiiiiiiiiiiiiie e 26
3.3.1  Studi LAteTatur ..oceeeeeiieiieeieeeee e 27

3.3.2  ODBSIVAST.c.utieiiieiieeiieetie ettt ettt ettt et iee et e ate et e e et e enee s 27

3.4 Instrumen Penelitian..........cccoooiiiiiiiiiiiiiiiieie e 27
3.4.1 Alatdan Bahan.........coccooiiiiiiiiiiiieeee e 27

3.5 Tahap Perancangan Alat ...........cccceeieriiiiiiiniiniiieneceeceeee e 29
3.5.1 Perancangan SiSTEM ...........cccueeruieeiiieriieniienieeieesiee et eee e 31

xi



3.5.2 Perancangan MekaniK ...........ccccooouiiiiiiiniiieiiiiece e 32

3.5.3 Gambar Rangkaian Sistem deteksi Amoniak...........cccceeevvverieennneenn. 33
BAB IV PEMBAHASAN.....ccoviintinensinsnissesssisssissssssesssissssssssssssssssssssssssassssssss 36
4.1 Hasil Penelitian .........ccccooiiiiiiiiiiiiiieeeeeee e 36

4.1.1 Sistem Pendeteksi Gas AmMoniak .........cccoceeeviiniiniiiniinnenieieeee 37

4.1.2 Sistem Exhaust Fan..........ccccoooiiiiiiiiicceeeen 37

4.1.3 Sistem Pakar Otomatis .........cccceeeiueeriiiiiiinieiieieeeeee e 38
4.2 WITING DIAZIAM ...oeiiiiiiiiiieeciee ettt tee et e e s ve e e saaeeessaeeeeneeenns 39
4.3 Hasil Pengujian Alat .........cccoeieiiiiiiiie e see e e 39

4.3.1 Pengujian Sensor MQ-135.......oooiiiiiiiiieieece e 41

4.3.2 Pengujian Pada Exhaust Fan..........ccccceveiieiiiieniiececee e 42

4.3.3 Pengujian Pada Pakan ...........cccceevveiiiiiiniiiicieeeee e 43
BAB V KESIMPULAN DAN SARAN ....iiiiineinsninnticsstesssssssessssessesssssns 44
5.1 KeSIMPUIAN ..eooniiiiiiiiceee et e ee e eeenneas 44
T Y | v | 1 SRR 44
DAFTAR PUSTAKA ...uuiiitiiinntiestisniisnisnisssisssisssssssssssssssssssssssssssssssesases 46
LAMPIRAN-LAMPIRAN ...uuiiiiiiiiininntinsniisssisssnssssssssssssssssssssssssssssssssessssssssens 49

xii



DAFTAR TABEL

Tabel 2.1 Spesifikasi Mikrokontroler ESP32.........ccccoeviriiniininiinieeeeneeee 11
Tabel 2.2 Spesifikasi LCD (Liquid Crystal Display) 16X2........cccccovveveiiienvennenne. 15
Tabel 4.1 Pengujian Box Panel.........ccccooviiiiiiiiniiiiiiieecee e 40
Tabel 4.2 Pengujian Kadar Gas Amoniak.........ccceecereeneniienieninicneeneceneeee 41
Tabel 4.3 Pengukuran Arus pada Exhaust Fan .........cccccooceiiiiiiiniiiieee 42
Tabel 4.4 Pengujian PaKan.........ccccveviiiiiiiiiiiiiiiinieccieceicece e 43

xiii



DAFTAR GAMBAR

Gambar 2.1 Sensor MQ-135 .. it e e e e 10
Gambar 2.2 Pin Out ESP32.......ooii e s 12
GamDAr 2.3 TOT ..o s 13
GaAMDAT 2.4 LCD ..ttt ettt st s 14
Gambar 2.5 Relay......cccooiiiiiiiiiiiii e 17
Gambar 2.6 POWET SUPPLY .eevveeiiiiiiiie ettt s 19
Gambar 2.7 Ayam BrOiler.......cocueiiiiiiiiiiiiienicieieeeeeee e 20
Gambar 2.8 Motor DC Fan .......coocuiiiiiiiiiiicceeeee e 21
Gambar 3.1 Diagram blok penelitin.........coceecveiriiniienieiiiesieeeesee e 23
Gambar 3.2 Desain awal kandang............ccccceveeiiniiiniininiinccececcece 24
Gambar 3.3 Flowchart penelitian...........occeveviuiiiniiiiniiiiniiceeeceec e 25
Gambar 3.4 Diagram Blok perancangan Alat..........ccceverveninninieniieneniienecnee 30
Gambar 3.5 Flowchart Perancangan Sistem .........c.cccccevveniiininiiininiinicnecneeee, 31
Gambar 3.6 Perancangan akhir kandang ayam otomatis ........cccccceeeveeerieeenieeennne 32
Gambar 3.7 Gambar RangKaian.........c.ccecceevviniiiiniiiiiiniiiececcsececeeeee 33
Gambar 4.1 Tampak Depan Kandang...........ccceveueeiviiiiniiiiniieiniieciee e 36
Gambar 4.2 Sistem Exhaust Fan ........ccccccoviiiiiiiiiiiiinieeeeee e 37
Gambar 4.3 Sensor MQ-135 ... 38
Gambar 4.4 Sistem Pakar O0matis ........ccoceereveeriiiieiniececeeeeeee e 38
Gambar 4.5 Wiring DIiagram..........cccceveevieriiinieiinieiieeeeeseeieeee e 39

Xiv


file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919789
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919793
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919795
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919796
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919810
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919811
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919812
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919813
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919815
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919816
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919829
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919830
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919831
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919832
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PAL%20PALE.docx%23_Toc208919833

DAFTAR LAMPIRAN

Lampiran 1 Dokumentasi pembuatan ...........cccccceeeereiieeriieeniieenieeerieeeeeeeeevee s 49
Lampiran 2 Form Bimbingan (Pembimbing I) .........c.cccccviiiiiieiiiieieeeeeeee 50
Lampiran 3 Form Bimbingan (Pembimbing IT)...........cccccoeeviiiiiiiiiniieeeieee 51
Lampiran 4 Surat Kesediaan Membimbing (Pembimbing I)............ccccceeveeennennn. 52
Lampiran 5 Surat Kesediaan Membimbing (Pembimbing II)...........c..ccccueeennennnn. 53
Lampiran 6 Penilaian Bimbingan Tugas Akhir (TA) ....cocceviiiiiiiiiieieeee 54
Lampiran 7 Program ESP32..........oooiiiiiice et e 55
Lampiran 8 Form Revisi Laporan Tugas Akhir (TA) Ketua Penguji................... 56
Lampiran 9 Form Revisi Laporan Tugas Akhir (TA) Penguji [ .......cccoecveeennen. 57
Lampiran 10 Form Revisi Laporan Tugas Akhir (TA) Penguji II........................ 58
Lampiran 11 Form Hasil TUrnitin.........ccooeoeeiiiiniiiiiieieeeeceeee e 59

XV


file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PALING%20FINISH.docx%23_Toc208919422
file:///C:/Users/user/Downloads/TUGAS%20TA%20PAL%20PALE%20PALING%20FINISH.docx%23_Toc208919423

