DAFTAR ISI

PERNYATAAN ORISINILITAS PENELITIAN ...oooiiiiii e i
PENGESAHAN ..ottt bbb bbbt e b i
HALAMAN PERSEMBAHAN ......ooiii e [\
IMIOTTIO ettt bbb bbbt bbbt bbbt e s bt b e et sbe e b e nbeanee e v
ABSTRAK ..ttt bbbt b e bbb b nn e n e Vi
KATA PENGANTAR ..ottt ettt sttt et nee e e viii
DAFTAR IS ettt et et sb e bt e be s be e sbeenbeenbeas X
DAFTAR TABEL....cotiiiii ettt st bbbt st sbae s Xiii
DAFTAR GAMBAR ...ttt ettt sbe e s be st nbeesbeesbae s Xiv
DAFTAR LAMPIRAN ...ttt st sbe b XVi
BAB | PENDAHULUAN ..ottt sttt sttt nneas 1
1.1 Latar BelaKang ........ccoeiiiiiiee e 1
1.2 RUMUSAN MaSalah .........cooviiiiiiiiiiiee e 2
1.3 Ruang Lingkup Penelitian ...........cccccoeiiiiiiieie e 3
1.4 Tujuan PeneltIaAN........cooiiiiiiieie e 3
1.5  Manfaat Penelitian........cccccoiieiiiieiieii e e 3
1.6 Sistematika Penulisan............ccccooiiiiiiiiiiiiei e 4
BAB I TINJAUAN PUSTAKA L.ttt s 5
2.1 STUAT LITEIATUT ... et 5
0 R D - U7 T I - o T [ OSSR 7
2.2.1 AUl e rae s 7
2.2.2 AT SUMUL .ottt ettt sreanean 9
2.2.3 AN SUMUE Gl ..o e 10
2.2.4  Air Sumur dan Peranannya Bagi Kehidupan ..........cccccociiiinnnnnn. 11
2.2.5 KualitaS AIr IMINUM .....ccoviiiiieiieseee e 14
2.2.6 KEKErUNAN Al .....ooiiiiie s 17
2.2.7  PH AU oo 18
2.2.8  Air Layak DiKONSUMSI ......ccoiiiiiiiiiieic e 18

2.3 Perangkat Keras Yang Digunakan ...........ccccooeriiinininienene e 19
2.3.6  SENSOT PH ..o 19



2.3.7  Turbidity Sensor MOdUIE .........ccoooeiiiiiiiiiee e 20

2.3.8  Total Dissvolved Solid (TDS).....cccovviiririiniieie e 23
2.3.9  Pesawat TDS MELET........c.coiiiiiiiieiie e 24
2.3.10 Prinsip dasar TDS : ....ccocoeiieiiee et 24
2.3.11 Elektroda Total Dissvolved Solid (TDS) ......cccccvvvvvrinrvniniieriennn 24
2.3.1  Sensor SUNU DS18B20.........cccoiiiiiieiienieiie et 25
2.3.12 ESP32 VKL ..viiiiciecieciees e 26
2.4  Perangkat Lunak Yang Digunakan............cccccccevvveieiiieieene e 28
2.4.6  Software Mikrokontroller Arduino Uno ........ccccoeevvveiviinneenesnnne 28
2.4.7  Prangkat Lunak Arduino IDE...........ccocoiiiiiiiniieee e 28
2.4.8 Internet Of TRINGS.....cccoi i 29

p e B I T oo 1= T PSSR 30
BAB Il METODOLOGI PENELITIAN L..ciiiii e 33
3.1 At dan Bahan . .....ccoooviiiiieece e 34
1L AlAL. s 34
312 BaANAN. ..t 35
31,3 SOIWANE ..o 35
3.2 Metode Penelitian.........ccoieeiiieiiee e 36
3.3 Analisa Perancangan SISTEM...........ccceiririininininieieeee e 36
3.3.1 Perancangan Perangkat Keras..........c.ccocvvevieiieieeiiesieie e 37
3.3.1.1  Rangkaian Turbidity .......cccccoveiieiiiicieese e 37
3.3.1.2  Rangkaian PH AIL ....oooiiiiiiiieee s 38
3.3.1.3  Rangkaian Sensor DS18B20..........c.ccoceviiiriiiiiiienenenesenieens 39
3.3.1.4  Rangkaian TDS MEter........ccccveiieiieiieieece e 40
3.3.2 Perancangan Perangkat LUNak ............ccccoeveeiiieiiic e 41
3.3.21  Flowcart Sistem Monitoring Kualitas Air Sumur .................. 41

34 IMPIEMENTAST ... 44
3.4.1 Implementasi Perangkat Keras............cccevveviieiiieiie e 45
3.4.2 Implementasi Perangkat LUnak............ccccoovviiiiiieiie e 45
3.4.3 Membuat 0T menggunakan thinger.io:.........c.ccooveverereneneneninnnns 45
3.4.4 Rancangan Website Thinger 10: ... 47

Xi



3.5 PenguIaN SISTEM ....cciiiiiiiiiiiii e 48

3.5.1 Rancangan Pengujian SeNSor PH .........ccccoiiiiiniiiieienene s 48
3.5.3 Rancangan Pengujian Sensor DS18B20..........cccccccevivevvivieiieieennenn, 48
3.5.5 Rancangan Pengujian WeDSIte.........c.ccecveveiiiiii i 48
3.5.6  Pengujian Sistem Keseluruhan...........cccocoiiiiiiiicns 49

3.6 KINEIA SISTEM ..o 49
BAB IV HASIL DAN PEMBAHASAN ...ttt 50
4.1 HaSIH PENQUJIAN......cciiiiiicie e 50
4.2 Hasil Pengujian dan Pembahasan............ccccooevvviiieieicienc e 51
4.2.1 Hasil Pengujian SENSOr Ph ........ccooviiiiiiiiiiicieee e 51
4.2.2 Hasil Pengujian Sensor TDS Analog Meter..........cccooovveniiennnnnnnns 52
4.2.3  Hasil Pengujian Sensor SUNU ...........ccceevviiie i 53
4.2.4  Hasil Pengujian Sensor GE Turbidity ..........cccooeveieiieviiie e, 54
4.2.5 Hasil Pengujian Tampilan WEB............ccccoo i 55
4.2.6  Hasil Pengujian Sistem Keseluruhan ............ccooooeiiiininicninnnns 56

4.3 Analisis Kerja SISteM .......ccccoiiieiieiecec e 57
4.3.1  Kelebihan SiStem ..o 57
4.3.2  KeKurangan SIStEM .........cccooiiiiiiiieiiie et 58
BAB V KESIMPULAN DAN SARAN. . ...ttt e s 59
5.1 KESIMPUIAN ... s 59
5.2 SAFAN....ce ittt re e 59

xii



