DAFTAR ISl

JUDUL . .u it i
LEMBAR PERSETUJUAN.......cccoiiiiiiieeee iii
LEMBAR PENGESAHAN PENGUJI................... v
ABSTRAK .. Vi
ABSTRACT ... vii
KATA PENGANTAR ... viii
DAFTARIISIE oo Xii
DAFTAR GAMBAR.......ccooiiie XVi
DAFTAR TABEL ..., Xvii
BAB 1 PENDAHULUAN ......ccoo i 1
1.1 LatarBelakang........c.ccoovvviiiiiiineeeee, 1
1.2 Batasan Masalah ..o 7
1.3 Rumusan Masalah...........cccooeonininiiiiiin 8
14 TUJUBN ..ot 9
1.41  Tujuan Umum........ccooviiieieeiece e 9
1.42  Tujuan KRUSUS........ccoovriiiiiienesc e 9
1.5 Manfaat......cccoveeiiiiieieceeee s 9
151 Manfaat TEOritiS .....cccvvvvveiiieiie e 9

xii



1.5.2 Manfaat PraktiS........cccooeveeuuueerieiiiieiinnnns 9

BAB 2 TINJAUAN PUSTAKA ..o 11
2.1 Studi LIteratur.........ccoceeveirenciininereeseseisees 11
2.2 PArU-PArU......cccooveiiiiiiiiieiiiieseesie e 14
2.3 Volume dan Kapasitas Paru-paru ...........c.cc.c...... 15
2.4 Sensor FIow MEeter........cccoevvviiieniniieiens 20
2.5 LCD Nextion Enchanced...........ccccocenviininnnnne 22
2.6 ESP32 ... 23
2.7 ThingSpeak ........cccoovviiiiiiiiiisc s 26
2.8 MIT App INVENTO......cooiiiiiiiieiiiie e 27
BAB 3 METODOLOGI PENELITIAN................ 29
3.1 Diagram BIoK SiStem...........cccccevvreniienininnnn 29
3.2 Diagram Alir Proses/Program...........ccccceevverueenee. 30
3.3 Diagram Mekanis Sistem..........ccccccevvveieerresrnenne. 31
3.4 Alat dan Bahan ... 32
3.5 Variabel Penelitian..........c.ccoovviiiiiniiciiiie 33

3.5.1 Variabel Bebas.........ccccooviiiininininin 33

3.5.2  Variabel Terikat..........cccoovviiirininininnn 34

3.5.3  Variabel Kontrol.........cccccooviiiinininnnne 34

Xiii



3.6 Definisi Operasional ...........ccccccoeveveiieiieenesnene 34

3.7 Teknik Analisis Data ...........cccoovrerveinerieninienn 35
3.7.1  Rata-rata.......cccooceeviiiiniiiii e 35
3.7.2  Error (Kesalahan) .........ccccoceviiinivinnnnnnnn. 36
3.7.3  Ketidakpastian (Ua)..........cceevrvvrrveriennenne 36

3.8 Urutan Kegiatan ...........ccoeevveeieeieiencnesenceene 36

3.9 Tempat dan Jadwal Kegiatan Penelitin ....38

BAB 4 HASIL PENGUKURAN DAN ANALISIS

..................................................................................... 40
4.1 Hasil Perancangan Alat..............ccccoeevveivevieinenne. 40
4.2 Hasil Pengukuran Test Point ...........cccccoveviviinnee. 42
4.3 Hasil Pendataan Responden............ccccccvvevveinnnee. 43
4.3.1 Pengukuran Spirometer Responden.......... 43
BAB 5 PEMBAHASAN........cooiiieecee 50
5.1 Pembacaan Sensor dan Hasil .............cccccoeirinne 50
511 Rangkaian.......c.cccooviiiiiinincienesee 50
5.2 Program (software) di Mikrokontroler ............... 51
5.2.1  Sub Program Inisialisasi..........c.ccevevvrennen. 51
5.2.2  Sub Program Komunikasi Serial .............. 53

Xiv



5.2.3  Sub Program Pengukuran Spirometer ......53
5.2.4  Sub Program Konversi...........ccccceeveruennnnne. 57

5.2.5 Sub Program Tampilan Nilai dan Grafik

Pada Nextion.........cccceveiiiiniiieee s 58
5.6.7 Sub Program Pengiriman 10T ...........ccccceuene. 61
5.3 Tampilan Hasil LCD Nextion...........cccccvevvervnenee. 62
5.4 Hasil Penyimpanan ..........cccoceveveninencnennnnnnns 63
5.5 Hasil Uji Fungsi Alat..........cccccoovveviiieiecieiee, 63

5.5.1 Hasil Pengukuran Terhadap Responden...63

5.6 Kinerja Sistem Keseluruhan .............ccccceevvvinenee. 73
BAB 6 PENUTUP ... 76
6.1 Kesimpulan.........ccoocoovieiiiiiiiiciecc e 76
0.2 SAIAN ...ocviiiiiicee e 77
DAFTAR PUSTAKA ... 78

XV



