DAFTAR ISl

LEMBAR PENGESAHAN ... i
LEMBAR PERNYATAAN ORISINALITAS ..o ii
ABSTRAK e ii
ABSTRACT .ttt ii
LEMBAR PERSEMBAHAN ...t v
KATA PENGANTAR . viii
DAFTAR IST ..ottt viii
DAFTAR GAMBAR ...t ii
DAFTAR TABEL ...ttt e Xiii
DAFTAR LAMPIRAN ...ttt Xiv
BAB | PENDAHULUAN ..o 1
1.1 Latar Belakang Masalah ............ccccccooviiiiiiiic e 1
1.2 Rumusan Masalah ..o 2
1.3 Tujuan dan Manfaat...........cccceeveiieiicic i 3
1.4 Batasan Masalah ... 3
1.5  Sistematika PEnulISaN .........ccooiiiiiiiiiiice e 4
BAB Il TINJAUAN PUSTAKA ..o 5
2.1 KONSEP SOMUST ..ottt 5
2.2 UGB .t bbb 6
2.2.1  Kualitas Udara RUANGAN ..........coovviiiiiiiiiic e 7
2.2.1.1 Persyaratan Kualitas Udara FiSiK..........c.ccooiviiiiiniiiiniecis 8
2.2.1.2 Persyaratan Kualitas Udara Kimia..........cc.ccooeiiininnnieneienencnns 9

2.3 Perkembangan AlGL...........cccooiiiiiiiiiiiee s 11
2.4 INternet Of THINGS.....coiiiei s 12
241 TRINGSPEAK ..ottt e 13
2.4.2 Aplikasi Arduino IDE..........ccooiiiiiiieieceee s 13



2.4.3  NOUEMCU ESP32.......coiiiiiiiiiiiectse e 14

2.5 SIStEM KONIOL ...viiiiiiieiiece e s 16
2.5.1 Sistem Kontrol Lup Tertutup (Close-loop Control System).................. 16
2.6 Sensor KualitaS Udara...........ccooveririeiieiieie e e 17
2.6.1  Sensor Gas CO; MQ-135.. ... 18
2.6.1.1VOItage DIVIOEN ......ccoiiiiiieicieec e 19
2.6.2  Sensor PMig PMS5003 ........ccoiiiiiieie e 22
2.6.3  Sensor Kelembapan GY-BME280..........c.cccceeviviiieveiiecece s 24
2.6.4  Sensor SUNU DS18B20.........ccccoiiieiieieiieseerie e e ee e 26
2.7 Pengkondisi Kualitas Udara............ccccccveviiieiieiecie e 27
2.7.1  Penaik Suhu Udara (Pelat Besi Elemen Pemanas Udara)............... 27
2.7.2  Penurun Suhu Udara (Thermoelectric Cooler) .........ccccocevvrvrennnnn 28
2.7.3  Penyerap Udara (BIower Fan) .........ccccoceviiinininiicie e 29
2.8 SUMDEE LISTITK ...ttt 29
2.8.1 POWET SUPPIY ..t 31
2.8.2 MOAUI LIM2596.......c.oeiiieiiecie e 32
2.8.3 IC Regulator AMELLLI7CCBT ...oooviiiiiee st 33
2.9 REIAY ...t 35
2.9.1 Driver Relay (IC ULN2003APG).......cccoiiiiiieiiiieeeeeiene e 36
BAB [1l PERANCANGAN SISTEM .....covoiiiiee et 38
TN B 1= - 1 I 151 =10 o TS 38
3.1.1  Diagram BlOK.......c.oooiiiiiiiic i 39
3.1.2 Cara Kerja SIStem .....cccivieiieiiecie s 39
3.2 Perancangan PerangKat Keras..........ccoourriireiinenesesieeeie e 41
3.2.1  Spesifikasi Komponen Sensor-Sensor.........coceevvevvesiveesieeesieesneanns 42
3211 SENSOr MQ-135... e s 43
3.2.1.2 Sensor PMS5003.......cc.ooiiieiieiiee e siie e 43
3.2.1.3SenS0or GY-BME280........cceiuiiiiiiiie s 44
3.2.1.4 SenSOr DS18B20 .......cccuiiiieiiieniesie ettt 45



3.2.2  Spesifikasi Komponen Mikrokontroler NodeMcu ESP32.............. 46

3.2.3 Spesifikasi Komponen AKLUALOT ............ccoiiiiiiiinieicccese e 48
3.2.3.1 Pelat Besi Elemen Pemanas Udara ..........c.ccoovevereneneieneneniennenns 48
3.2.3.2 Pendingin SUNU Udara..........ccovieeiieieiiesecse e 49
3.2.3.3 BIOWET FaN....ciiiiiiiiiiiicice e 51

3.3.3 Spesifikasi SUMDer LIStriK..........ccoceiiiiiiiiiiiieeee e 52
3.3.3.1 Spesifikasi POWer SUPPIY .......coviieiieiiciccece e 52
3.3.3.2 Spesifikasi Modul LM2596 ...........ccccoceiieiieiieiic e 53
3.3.3.3 Spesifikasi IC Regulator AME1117CCBT.......ccccovevviveieeieseen 54

3.3.4 Spesifikasi Relay ... 55

3.3.5 Spesifikasi IC ULN2003APG........ccoceiiiiiiiiinieieieeee e 56

3.3 PerangKat LUNGK .........cccoveiieiieiieie e 56

3.3.1  ATAUINO IDE ...ttt 57

3.3.2 TRINGSPEAK ...ttt 60

3.3.3 Aplikasi POCKEL 10T ......ccueiuiiiiiiiiiiceie e 61

B4 DESAIN AlBL ..ot 62
BAB IV PENGUJIAN DAN ANALISIS ....ooiieeecee e 66
4.1  Pengujian Akurasi dan Pendekatan Nilai SEnsor............cccceovevvevieennenn. 66

4.1.1  Pengujian Akurasi Sensor Suhu DS18B20 .........c.cccoceveiiieninnnnnns 67

4.1.2  Pengujian Akurasi Sensor Kelembapan GY-BME280................... 71

41.3 Pendekatan Nilai Sensor PM1g PMS5003.........oooocciiiieeeeeeieeennee, 74

4.1.4  Pendekatan Sensor Gas CO; MQ-135 .......cccccevieeiiiiieviie e 76

4.2 SKenario PENQUJIAN .......c.coiiiiiiiiieiieeeeie e 78

4.2.1 Hasil Pengujian Alat Terhadap Polutan Suhu.............cccooeiiiiiicine, 78

4.2.2  Hasil Pengujian Terhadap Polutan PMig ....ccoveviiiiiiiiciiccicc, 82

4.2.3  Hasil Pengujian Terhadap Polutan CO;......ccoeevvveiiicciiciiccec 85

4.2.4  Hasil Pengujian Alat Terhadap Monitoring Kelembapan dan Rata-

Rata Waktu Pengiriman Data Ke Database ThingspeakK............cccccevevvennnne 88

BAB V KESIMPULAN DAN SARAN ...ttt 91



5.1 KESIMPUIAN ..o 90

LT Y- | - | 1 91
DAFTAR PUST AK A oottt e e e e e e e e 92
LAMPIRAN ..ottt ettt e e e e e e e e e e e e e e e e e e ennas 95

Lampiran 1 Tampilan 10T pada website Thingspeak dan aplikasi Pocket loT . 95

Lampiran 2 Tabel Data Hasil Pengujian ... 103
Lampiran 3 Dokumentasi PENQUJIAN ........cooviieieiiienieieseseeeee e 115
Lampiran 4 Tampilan RUANG UjJi........coooiiiiiiiiiceeee e 117
Lampiran 5 Program Arduino IDE...........cccoeiiiiiiiniiiseseeee e 121



