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ABSTRAK

MRT Jakarta adalah salah satu penyedia layanan transportasi kereta api di
Jakarta. Jalur rel MRT dibangun dengan konstruksi layang (elevated) dan di bawah
tanah (underground)/terowongan yang merupakan terowongan kereta api bawah
tanah pertama di Indonesia. Terowongan MRT dilengkapi dengan TVS (Tunnel
Ventilation System) guna mempertahankan suhu dan kelembaban terowongan demi
kenyamanan penumpang, mempertahankan Kinerja peralatan yang berada di
terowongan, serta sistem di kereta MRT dapat bekerja dengan baik. TVS di MRT
di aktifkan manual oleh pusat kendali operasi/OCC (Operation Control Center).
Oleh karena itu dibutuhkan sisten kipas yang dapat aktif secara otomatis untuk
mempertahankan suhu dan kelembaban di terowongan. Berdasarkan permasalahan
di atas, perlu dibuat sistem kipas otomatis yang dapat mendukung kinerja TVF
tersebut.

Perancangan kipas otomatis berdasarkan suhu dan kelembaban udara dibuat
dengan metode fuzzy sugeno berbasis arduino untuk diterapkan di terowongan MRT
Jakarta. Perancangan ini menggunakan Arduino dan sensor DHT 11 untuk
mendeteksi suhu dan kelembaban. Hasil deteksi suhu dan kelembaban akan diolah
sesuai dengan metode logika fuzzy Sugeno untuk menetukan kecepatan kipas
sehingga dapat mempertahankan suhu dan kelembaban di terowongan MRT
Jakarta.

Pengujian kipas otomatis tersebut dilakukan dengan menguji nilai masukan
suhu dan kelembaban yang terbaca oleh DHT11 terhadap kesesuaian rule fuzzy
yang akan mengatur kecepatan kipas AC. Hasil dari pengujian ini yaitu kipas
otomatis ini memiliki presentase akurasi alat sebesar 93,3%.

Kata Kunci : Arduino, DHT11, Kelembaban, Logika Fuzzy Sugeno, Suhu,
Terowongan
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ABSTRACT

MRT Jakarta is one of the train transportation service providers in Jakarta.
The MRT rail line was built with elevated and underground construction, which is
the first underground rail tunnel in Indonesia. The MRT tunnel is equipped with a
TVS (Tunnel Ventilation System) to maintain tunnel temperature and humidity for
passenger comfort, maintain the performance of equipment in the tunnel, and the
system on the MRT train can work properly. TVS on the MRT is activated manually
by the operation control center / OCC (Operation Control Center). Therefore we
need a fan system that can be activated automatically to maintain temperature and
humidity in the tunnel. Based on the above problems, it is necessary to make an
automatic fan system that can support the performance of the TVF.

The design of an automatic fan based on temperature and humidity is made
using the Arduino-based fuzzy Sugeno method to be applied in the MRT Jakarta
tunnel. This design uses Arduino and DHT 11 sensors to detect temperature and
humidity. The results of temperature and humidity detection will be processed
according to the Sugeno fuzzy logic method to determine fan speed so that it can
maintain temperature and humidity in the MRT Jakarta tunnel.

The automatic fan testing is carried out by testing the temperature and
humidity input values read by DHT11 against the suitability of the fuzzy rule that
will regulate the AC fan speed. The result of this test is that this automatic fan has
a tool accuracy percentage of 93.3%.

Keywords: Avduino, DHT11, Humidity, Fuzzy Sugeno Logic , Temperature, Tunnel

vii

http://mercubuana.ac.id/



DAFTAR ISI

HALAMAN PENGESAHAAN.....ccctittiiiiiiiiiiiiiiiiieieieiicneneenenan. ii
HALAMAN PERNYATAAN.....cittttiiiiiiiiiiiiiiieieiiiicnenenetececncnn iii
KATA PENGANTAR ..ottt eneecicaenenenensnns vi
ABSTRAK . ...otiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiiceeetetacacacnceneanns vii
ABSTRACT ....c.cuuuininininiiiininiiniiiiiiiiiiiiiieiaitieiiecetatntenesscsns viii
DAFTARISL . cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiticeieieietacacenesecacacnee X
DAFTAR GAMBAR.....cititiiiiiiiiiiiiiiiniiiiii e ncce e enecaeaens ix
1) LN 0 WV 2 .V 2 ) N xi
BABI PENDAHULUAN....cctitititiiiiiiiiiiiiiiiiiiiienenececnenenenenn 1
1.1 Latar Belakang....c.oeeeeeiieiieiiiiiiiiiiiiiiiiiiiiinieiiniiennannn 1
1.2 Rumusan Masalah....cceeieiiiieiiiieiiiiiiiiiiiieiiiiiieinienae 3
0 TR0 011§ PN 3
1.4 Batasan Masalah....ccvviiieieiiiiiiiiiiiiiiiiiiiineneneieccenenees 4
1.5 Metode Penelitian..cocveeeeieiieieiieiniieiiiiecieieiieiecieiecnecnn 4
1.6 Sistematika Penulisan.....ceeeeveeeneieieieiieneieiecieienenenenennes 5
BABII LANDASANTEORI.....ccccoitiiiiiiiiiiiiiiiiiiiineieieiecannene, 6
2.1 Tinjauan Pustaka..c.iveieeieereeeeseeseesarsarsnisnssesosscsscsasnses 6
2.2 Terowongan MRT Jakarta...ceeeeerieiiiecienerieniiiacienanennns 11
2.3 SUNU . tiiiiiiiiiiiiiiiiiiii it 12
2.4 Kelembaban...eeveveveeieneiiieiiiiieieieieceneieiecacacenenecaann 13
2.5 LOZIKA FUZZPetiiiiiiiiiiiiiiiiiiiiiiiieiiiiieiiaiiniinisnisnssneences 14
2.6 Struktur Dasar Logika FUzZzp..eeeieiiiiiiiiiiiieiiaiiiiiiienennns 15
R AR\Y, (1107 [SIN ] To{<) o 17
2.8 Arduino Uno ATmega328...ceeeeieiieiieiiniiniiniieeeneenennns 17
2.9 Modul DIMMET.eeeeeeneeieieraeneieieieseraeneneiesececacenenesenn 18
2.10 Sensor DHT 11.eeieeiieiniineiiiierierieriecieriecineinecnecnecnenns 19
B B LY 14 ) g s 20
2. 12 Kipas AC 12V.uiuiiiiiiiniiniiiiiiiiieieieieietacenenesecacacnens 20
R IO T 21011010 B ) 21 B JR N 21
viii

http://mercubuana.ac.id/



2.14 ReSIStOr 220 Qeveeiiinneerreeeeeeneereeesenncessecssesssassossonnnes 21

BAB III METODELOGI PENELITIAN....cccccoiiiiiiiiiiiininiiinennne 23
3.1 Desain SiSteMu.ececeeueieieieiaeeneieieierareieresececnccnenececaes 24
3.1.1 Diagram BloK SiStem...ccuieeieereeesecsarsarsnssnsonsonsonscnaes 24
3.1.2 Perancangan Perangkat Keras....ocveeeiveeeiiiecinaceinnnens 25
3.1.3 Perancangan Perangkat LunaK......ccceveviiuiieiaiieininecnnnnn. 25
3.1.4 AIUr SiSteMueceeeeieieeieiniieieieiieieiieeneiecneiecesacnecncnnes 26
3.1.5 Proses Fuzzy SiSteM..eeeseesersarssissisnsonsososssssssassnssnsons 27
BAB IV HASIL DAN PEMBAHASAN.....ccctitiiiiiiiiiiiiiiieneeeans 36
4.1 Implementasi Perangkat Keras......ocvveeeieiieiiiiiiiienennnnan 36
4.2 Pengujian Sensor Suhu dan Kelembaban .......cceeeeneinennnn. 37
4.3 Pengujian Kipas AC...ceeeieiieiieiieiiniiiiiiiieiecieciecienienan 39
4.4 Pengujian Alat.c.iceieeieereereseesecsossarsntsnisstonsonsonsossosssnes 41
4.5 Pengujian di Terowongan MRT Jakarta.....cceeeeveieinnnnnnnn. 43
4.6 Analisa Data...cceveceeeneiiiiiiiiiieiiiiiiiiiiinineieiiccieneneee 43
BAB YV PENUTUP...cccittiiiiiiiiiiiiiiiiiiiiiiiiiiieieiiiiiiteeeiecacaenn 45
5.1 KeSimMPulan..eeeseieeieeieeieereseosecsassassnsssssnsosossossssassnses 45
R T P 46
DAFTAR PUSTAKA....cictitiiiiiiiiiiiiiiiiiiiiiiiiiiiiticneieieiecacacncncen 47
LAMPIRAN . i tttttitiiiiiiiiiiitiiitietiiattitieittataestseiesscscscsssesscacsn 49
X

http://mercubuana.ac.id/



DAFTAR GAMBAR

Gambar 2.1 Potongan Melintang TVS..c.civeiiiieiiiiiiiiieiiiiiieiiinecienenann 12
Gambar 2.2 Konfigurasi Dasar Sistem Logika Fuzzy..eceeeeeeesaisaisainncnnss 16
Gambar 2.3 Arduino Uno ATmega328...iveieeieereneesecnarsarsnrsnsonsonsonsns 18
Gambar 2.4 Modul DIMmeT....ceveiuieiiieieieieiiiiieiiieneieiececieneneneenn 19
Gambar 2.5 DHT 11.uciuiieiiiiiiiiiiiiiiiiiiiiiiieiiiieciiiecieiecieiecnecacens 19
(CF 131072 ALY (01103 g TS o 20
Gambar 2.7 Kipas AC 12V.ueiieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiinineisassncnes 20
Gambar 2.8 LED . uiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiieieiieceeieceiecnc 21
Gambar 2.9 ResiStor 220 .ueieiiieiieiiieiiiieiieieiieciiiecieiecieieciecacenns 22
Gambar 3.1 Alur Penelitian...ceeveiieieiieiiieiiiiiiiiiiiiiieiiiieiieieneiecnen 23
Gambar 3.2 Diagram BIoK SiStem...ceeeereereriaisecieiiaiinisnisioeronsossonans 25
Gambar 3.3 Wiring Perancangan Alat.....cceeevieiieiieiiniiiiiiiiiiiiecincnneen 25
Gambar 3.4 Flowchart AIur SiSteM...ceceieieieieieiaieneieieieracneieieieeane 27
GamDbar 3.5 ProSES FUZZY eeeeeeesatsatsaisssssssssssssssassassssosssssssssssssnsens 28
Gambar 3.6 Fungsi Keanggotaan SUNU....c.ccveiieiieieneciecieniaiinisnisnionson 29
Gambar 3.7 Fungsi Keanggotaan Kelembaban......ccccevveiiiniieiiieinnnnne. 30
Gambar 3.8 Rule Viewer..o.veveveveieiiiniiiieiiiaiiiieieiiiicacieneieiececacncanne 32
Gambar 3.9 Surface Viewer..oveeeveereisaisaisnissississsssossssssssssssssssnsens 33
Gambar 4.1 Perancangan Perangkat Keras ..c.oceeveiiiiiiiiiiiiiieiiiiininnn 37
Gambar 4.2 Pengujian Sensor DHT11 Terhadap Alat Ukur................... 38
Gambar 4.3 Proses Pengujian Kipas AC...ceieeeeieeieiiaiiaisnisnisnrosonsonsn 40
Gambar 4.4 Tampilan Serial MONItOT.cueieeiieiieiieiieiiiiiiiiieiiieciecnannns 42
Gambar 4.5 Proses Pengujian Alat....cccveieeriieiieiieiiiiiiiiiiiiiiiciecnennns 43
Gambar 4.6 Proses Pengujian Alat di Terowongan MRT Jakarta............. 43
X

http://mercubuana.ac.id/



DAFTAR TABEL

Tabel 2.1 Ringkasan Jurnal Penelitian....cceeveeieiieiniieiiieiiiiecieianiennnn 8

Tabel 2.1 Spesifikasi DHT 11..iiuiieiinieneeerccecsacsassassassnsonsossscsscsses 19
Table 3.1 Tabel [nput SUNU..cvuiveiieiiiiiiiereeecsacsassassatssssnsososonsosses 28
Tabel 3.2 Tabel Input Kelembaban....c.veieeieeeeneiiaiiaisnisniossrescscsncnons 30
Tabel 3.3 Tabel QUIPUL..ceeneiieiieiiiiiiiiiiiiiiiiieiiiiiiiiiiiiiiiieeneens 31
Tabel 3.4 Rule FUZZY.eivuiviiiiiiieseeesatsaisaisaissssnssssssssssssssassassnsonsos 31
Tabel 4.1 Hasil Pengujian Sensor DHT11 terhadap Alat Ukur............... 39
Tabel 4.3 Hasil Pengujian Kipas AC...ccciveiiiiiiiiiiiiiiiiiiieiieiieninnnnns 40
Tabel 4.4 Hasil Pengujian....cecceeiieiieiiiiiiiiiiiiiiieiieiierierincininannns 41

xi

http://mercubuana.ac.id/



	cover
	0 8 Sakina Nurisneini_001
	01 Cover



