
DAFTAR ISI 

 

 
PERNYATAAN ORISINILITAS PENELITIAN ............ Error! Bookmark not defined. 
PERSETUJUAN ............................................................... Error! Bookmark not defined. 
PENGESAHAN ................................................................. Error! Bookmark not defined. 
HALAMAN PERSEMBAHAN ........................................ Error! Bookmark not defined. 
MOTTO............................................................................. Error! Bookmark not defined. 
ABSTRAK ......................................................................... Error! Bookmark not defined. 
KATA PENGANTAR ....................................................... Error! Bookmark not defined. 
DAFTAR ISI ................................................................................................................. i 
DAFTAR TABEL ....................................................................................................... iii 
DAFTAR GAMBAR ................................................................................................... iv 
DAFTAR LAMPIRAN .................................................................................................v 
BAB I PENDAHULUAN .................................................. Error! Bookmark not defined. 

1.1 Latar Belakang....................................... Error! Bookmark not defined. 

1.2. Rumusan Masalah .................................. Error! Bookmark not defined. 
1.3. Ruang Lingkup Penelitian ...................... Error! Bookmark not defined. 

1.4 Tujuan Penelitian ................................... Error! Bookmark not defined. 
1.5 Manfaat Penelitian ................................. Error! Bookmark not defined. 

1.6 Sistematika Penulisan ............................ Error! Bookmark not defined. 
BAB II TINJAUAN PUSTAKA........................................ Error! Bookmark not defined. 

2.1 Studi Literatur ............................................ Error! Bookmark not defined. 

2.2 Dasar Teori ............................................ Error! Bookmark not defined. 
2.2.1 Smart Building ................................. Error! Bookmark not defined. 

2.2.2 Suhu ................................................ Error! Bookmark not defined. 
2.2.3 Teori Api ......................................... Error! Bookmark not defined. 

2.2.4 Karbon Monoksida .......................... Error! Bookmark not defined. 
2.3 Perangkat Keras Yang Digunakan .......... Error! Bookmark not defined. 

2.3.1 Sensor MQ-135 ............................... Error! Bookmark not defined. 
2.3.2 Sensor DHT 11 ................................ Error! Bookmark not defined. 

2.3.3 Flame Sensor (Sensor Api) .............. Error! Bookmark not defined. 
2.3.4 Relay ............................................... Error! Bookmark not defined. 

2.3.5 Fan/kipas ......................................... Error! Bookmark not defined. 
2.3.6 ESP32 DevKit .................................. Error! Bookmark not defined. 

2.4 Perangkat Lunak Yang Digunakan ......... Error! Bookmark not defined. 
2.4.1 Software Mikrokontroller Arduino UnoError! Bookmark not 

defined. 
2.4.2 Prangkat Lunak Arduino IDE ........... Error! Bookmark not defined. 

2.4.3 Internet of Things ............................ Error! Bookmark not defined. 
BAB III METODOLOGI PENELITIAN ......................... Error! Bookmark not defined. 

3.1 Studi Literatur. ....................................... Error! Bookmark not defined. 
3.2 Analisa Kebutuhan................................. Error! Bookmark not defined. 

3.2.1 Bahan .............................................. Error! Bookmark not defined. 
3.2.2 Kompoenen ..................................... Error! Bookmark not defined. 

3.2.3 Software .......................................... Error! Bookmark not defined. 
3.3 Perancangan Sistem ............................... Error! Bookmark not defined. 



ii 

 

3.3.1 Perancangan Perangkat Keras .......... Error! Bookmark not defined. 

3.3.1.1 Rangkaian Sensor DHT 11....... Error! Bookmark not defined. 
3.3.1.2 Rangkaian Sensor Flame .......... Error! Bookmark not defined. 

3.3.1.3 Rangkaian Sensor MQ135 ....... Error! Bookmark not defined. 
3.3.1.4 Rangkaian Relay ...................... Error! Bookmark not defined. 

3.3.2 Perancangan Perangkat Lunak ......... Error! Bookmark not defined. 
3.3.2.1 Flowchart Sistem Keseluruhan Error! Bookmark not defined. 

3.4 Implementasi ......................................... Error! Bookmark not defined. 
3.4.1 Implementasi Perangkat Keras ......... Error! Bookmark not defined. 

3.4.2 Implementasi Perangkat Lunak ........ Error! Bookmark not defined. 
3.5 Pengujian Sistem ................................... Error! Bookmark not defined. 

3.5.1 Pengujian Sensor DHT 11 ................ Error! Bookmark not defined. 
3.5.3 Pengujian Sensor MQ135 ................ Error! Bookmark not defined. 

3.5.4 Pengujian WEB ............................... Error! Bookmark not defined. 
3.6 Analisis Kerja ........................................ Error! Bookmark not defined. 

BAB IV HASIL DAN PEMBAHASAN ............................ Error! Bookmark not defined. 
4.1 Pengujian Perancangan Perangkat Keras Error! Bookmark not defined. 

4.1.1 Pengujian Sensor DHT 11 ................ Error! Bookmark not defined. 

4.1.2 Pengujian Sensor MQ135................. Error! Bookmark not defined. 
4.1.3 Pengujian Sensor Flame .................. Error! Bookmark not defined. 

4.1.4 Hasil Pengujian Driver Relay .......... Error! Bookmark not defined. 
4.1.5 Hasil Pengujian Tampilan WEB ....... Error! Bookmark not defined. 

4.2 Pengujian Sistem Secara Keseluruhan .... Error! Bookmark not defined. 
4.3 Analisis Kinerja Sistem .......................... Error! Bookmark not defined. 

4.3.1 Kelebihan Sistem ............................. Error! Bookmark not defined. 
4.3.2 Kekurangan Sistem .......................... Error! Bookmark not defined. 

BAB V KESIMPULAN DAN SARAN ............................. Error! Bookmark not defined. 
5.1 Kesimpulan ................................................ Error! Bookmark not defined. 

5.2 Saran .......................................................... Error! Bookmark not defined. 
DAFTAR PUSTAKA ........................................................ Error! Bookmark not defined. 
LAMPIRAN ...................................................................... Error! Bookmark not defined. 
  



iii 

 

DAFTAR TABEL 

 

 

Tabel 2.1 Suhu Nyaman Menurut Standar Tata Cara PerencanaanTeknis Konservasi 

Energi pada Bangunan Gedung ............................ Error! Bookmark not defined. 

Tabel 2.2. Konsentrasi Bahaya Karbon MonoksidaError! Bookmark not defined. 

Tabel 2.3 Spesifikasi Flame sensor....................... Error! Bookmark not defined. 
Tabel 2.4 Perbandingan ESP8266 dengan ESP32 . Error! Bookmark not defined. 

Tabel 3.1 Bahan Yang Dibutuhkan....................... Error! Bookmark not defined. 
Tabel 3.2. Komponen Yang Dibutuhkan .............. Error! Bookmark not defined. 

Tabel 3.3. Daftar Software Yang Digunakan ........ Error! Bookmark not defined. 
Tabel 4.1. Hasil Pengujian Suhu sensor DHT11 ... Error! Bookmark not defined. 

Tabel 4.2 Pengukuran Pada Sensor MQ135 .......... Error! Bookmark not defined. 
Tabel 4.3 Pengukuran Pada Sensor flame ............. Error! Bookmark not defined. 

Tabel 4.4 Pengujian Driver Relay ........................ Error! Bookmark not defined. 
Tabel 4.5. Hasil Pengujian Sistem Keseluruhan ... Error! Bookmark not defined. 

  



iv 

 

DAFTAR GAMBAR 

 

 

Gambar 2.1 Prinsip Tetrahedron Api ................. Error! Bookmark not defined. 
Gambar 2.2 Tahapan Perkembangan Api terhadap WaktuError! Bookmark 

not defined. 
Gambar 2.3 Sensor MQ-135................................. Error! Bookmark not defined. 
Gambar 2.4 Kurva karateristik sensivitas ............. Error! Bookmark not defined. 
Gambar 2.5 Sensor DHT 11 ................................. Error! Bookmark not defined. 
Gambar 2.6 Bentuk fisik dan letak PIN Flame sensorError! Bookmark not 

defined. 
Gambar 2.7 Relay ................................................ Error! Bookmark not defined. 
Gambar 2.8 Fan/ Kipas ........................................ Error! Bookmark not defined. 
Gambar 2.9 ESP32 DevKit .................................. Error! Bookmark not defined. 
Gambar 2. 10 Arduino IDE .................................. Error! Bookmark not defined. 
Gambar 2.11. Ilustasi dari Internet Of Things ....... Error! Bookmark not defined. 
Gambar 3.1. Alur Penelitian. ................................ Error! Bookmark not defined. 
Gambar 3.2. Blok Diagram Sistem ....................... Error! Bookmark not defined. 
Gambar 3.3 Rangkaian Sensor DHT11 ................. Error! Bookmark not defined. 
Gambar 3.4 Potongan script Program Sensor DHT 11Error! Bookmark not 

defined. 
Gambar 3.5 Rangkaian Sensor Flame................... Error! Bookmark not defined. 
Gambar 3.6 Potongan script Program Sensor flameError! Bookmark not 

defined. 
Gambar 3.7 Rangkaian Sensor Mq135 ................. Error! Bookmark not defined. 
Gambar 3.8 Potongan script Program Sensor Mq135Error! Bookmark not 

defined. 
Gambar 3.9 Rangkaian Relay ............................... Error! Bookmark not defined. 
Gambar 3.10 Potongan script Program Relay ....... Error! Bookmark not defined. 
Gambar 3.11 Flowchart Sistem Keseluruhan ....... Error! Bookmark not defined. 
Gambar 3.13 Prangkat Lunak Arduino ................. Error! Bookmark not defined. 
Gambar 3.14 Rancangan Tampilan Login ............ Error! Bookmark not defined. 
Gambar 3.15 Rancangan Halaman Utama ............ Error! Bookmark not defined. 
Gambar. 4.1. Bentuk Fisik Alat ............................ Error! Bookmark not defined. 
Gambar. 4.2. Hasil Pengujian Sensor DHT 11 ...... Error! Bookmark not defined. 
Gambar. 4.3. Hasil Pengujian Sensor MQ-135 ..... Error! Bookmark not defined. 
Gambar. 4.4 Hasil Pengujian Sensor Flame .......... Error! Bookmark not defined. 
Gambar. 4.5 Hasil Pengujian Relay ...................... Error! Bookmark not defined. 
Gambar. 4.5. Halaman Login ............................... Error! Bookmark not defined. 
Gambar. 4.6. Halaman Utama .............................. Error! Bookmark not defined. 
Gambar. 4.7 Hasil Pengujian WEB Sensor Flame Error! Bookmark not defined. 
Gambar. 4.8 Hasil Pengujian WEB Sensor MQ-135Error! Bookmark not 

defined. 
Gambar. 4.9 Hasil Pengujian WEB Sensor DHT 11Error! Bookmark not 

defined. 
  



v 

 

 DAFTAR LAMPIRAN 

 

Lampiran 1 Program  ................................................................................................. 53 

Lampiran 2 ESP32  ............................................................................................ 55 

Lampiran 3 Relay .............................................................................................. 60 

Lampiran 4 Sensor DHT11 ................................................................................ 65 

Lampiran 5 Sensor MQ135  ................................................................................ 71 

Lampiran 6 Sensor Flame ................................................................................... 79





 

 

 


