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ABSTRAK

PROTOTYPE KONTROL DAN MONITORING DEBIT AIR PADA SISTEM
DRAINASE WADUK PENGENDALI BANJIR PADA BANDAR UDARA
JUWATA TARAKAN DENGAN METODE FUZZY LOGIC BERBASIS 10T

Oleh :
Dhavinda Arga Dhinata
NIT. 30121008

Permaslahan yang sering terjadi ketika curah hujan yang cukup tinggi dan
juga pasang air laut mengakibtakan naiknya volume atau debit air pada waduk
yang ada pada bandara juwata tarkan. Hal tersebut tentunya dapat menjadi
masalah yang cukup besar karena jika terjadu banjir air yang meluap dapat
menggenangi area runway dan taxiway. kontrol pompa yang ada masih
menggunakan cara manual dimana teknisi masih harus ke panel kontrol yang
jaraknya jauh dari power house.

Untuk mengurangi permasalahan yang ada serta meningkatkan efektifitas
maka penulis membuat sebuah prototype kontrol dan monitoring debit air
pada sistem drainase waduk. prototype bekerja dengan mengontrol pompa
secara otomatis berdasarkan level ketinggian air serta curah hujan dengan
menggunakan metode fuzzy logic seabagai pengambil Keputusan.

Alat yang penulis rancang menggunakan power supply sebagai sumber
tegangan 12 V pada pompa dan selanjutnya 12 V tersebut diturunkan lagi
menggunakan buck converter sehingga menghasilkan listrik sebesar 5 V yang
digunakan sebagai tegangan mikrokontroler. Untuk pengendalian dan
monitoring jarak jauh dapat dilakukan dengan jarak maksimal 20 meter
dimana pada pengaplikasiannya di lapangan perlu dilakukan pengembangan.
Pengendalian pompa dapat dilakukan sesuai aturan atau ketentuan yang
dibuat berdasarkan ketinggian air dan curah hujan.

Kata kunci : kontrol pompa, fuzzy logic, ESP 32, waduk bandara,

curah hujan, debit air
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ABSTRACT

PROTOTYPE OF CONTROL AND MONITORING OF WATER DISCHARGE
IN FLOOD CONTROL SYSTEM OF RESERVOIR AT JUWATA TARAKAN
AIRPORT USING FUZZY LOGIC METHOD BASED ON IOT

by:
Dhavinda Arga Dhinata
NIT. 30121008

Problems that often occur when rainfall is quite high and also sea water
tides cause an increase in the volume or discharge of water in the reservoir at
Juwata Tarkan Airport. This can certainly be a big problem because if there is
a flood, the overflowing water can inundate the runway and taxiway areas.
The existing pump control still uses a manual method where technicians still
have to go to the control panel which is far from the power house.

To reduce the existing problems and increase effectiveness, the author
created a prototype of water discharge control and monitoring in the reservoir
drainage system. The prototype works by automatically controlling the pump
based on the water level and rainfall using the fuzzy logic method as a
decision maker.

The tool that the author designed uses a power supply as a source of 12 V
voltage on the pump and later the 12 V is lowered again using a buck
converter to produce 5 V electricity which is used as a microcontroller
voltage. For remote control and monitoring can be done with a maximum
distance of 20 meters where in the application in the field it is necessary to do
development. Pump control can be done according to the rules or provisions
made based on the water level and rainfall.

Keywords : pump control, fuzzy logic, ESP 32, airport reservoir,
rainfall, water discharge



MOTTO

“Kamu tidak bisa kembali dan mengubah awal, tetapi kamu selalu bisa memulai
di mana kamu berada dan mengubah akhirnya."
- C.S. Lewis
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LAMPIRAN

Lampiran A. Koding Arduino IDE

#include "EspMQTTClient.h"
#include <Wire.h>
#include <LiquidCrystal 12C.h>

int pin_pump[] = {D5,D6,D7};

int pin_trig = D3;
int pin_echo = DO;

const int pin_interrupt = D4;

long int jumlah_tip = 0;

long int temp_jumlah_tip = 0;
float curah_hujan = 0.00;

float curah_hujan_perhari = 0.00;
float milimeter per tip = 0.47;

const long interval = 300;
unsigned long previousMillis = 0;

bool pump[] = {LOW,LOW,LOW};
bool pump manual[] = {LOW,LOW,LOW};

bool mode manual = HIGH;

long a;

float jarak = 14.00; //jarak sensor ke dasar ember

float tinggi = 6.00; //tinggi air maksimum dari dasar

float level,

float x = 20.00; // normal adalah level < x ; menengah adalah x <=level <y ;
tinggi adalah y <=level < z ; sangat tinggi adalah level >=z
float y = 50.00;

float z = 80.00;

float d = 100.00;

float e = 300.00;

float £=500.00;

int nilai_fuzzy = 1; //1 normal; 2 menengah; 3 tinggi; 4 sangat tinggi

A-1



LiquidCrystal 12C lcd(0x27, 16, 2);

EspMQTTClient client(
"wifi",
"12345678",
"broker.hivemq.com", // MQTT Broker server ip
"Monitoring Waduk", // Client name that uniquely identify your device
1883 // The MQTT port, default to 1883. this line can be omitted

);

void onConnectionEstablished()

{
client.subscribe("MonitoringWaduk/mode", [](const String & payloadl) {

mode manual = payload].tolnt();

1)

client.subscribe("MonitoringWaduk/pump 1", [](const String & payload2) {
pump manual[0] = payload2.tolnt();

1)

client.subscribe("MonitoringWaduk/pump 2", [](const String & payload3) {
pump manual[1] = payload3.tolnt();

1)

client.subscribe("MonitoringWaduk/pump_3", [](const String & payload4) {
pump_manual[2] = payload4.tolnt();
1);
b

void ICACHE RAM_ATTR hitung curah hujan()
{

jumlah_tip++;

curah_hujan = jumlah_tip * milimeter per _tip;

}

void setup()

{
Serial.begin(9600);
lcd.begin();
led.backlight();
led.setCursor(0,0);
led.print("Level : ");
led.setCursor(0,1);
led.print("Curah : ");

A-2



pinMode(pin_pump[0],OUTPUT);
pinMode(pin_pump[1],OUTPUT);
pinMode(pin_pump[2],OUTPUT);

/I digital Write(pin_pump[0],LOW);
/I digitalWrite(pin_pump[1],LOW);
/I digital Write(pin_pump[2],LOW);

pinMode(pin_trig, OUTPUT);
pinMode(pin_echo,INPUT);

pinMode(pin_interrupt, INPUT);

attachInterrupt(digitalPinTolnterrupt(pin_interrupt), hitung_curah hujan,
FALLING); // Akan menghitung tip jika pin berlogika dari HIGH ke LOW
}

void loop()

{
if(level >= z && curah_hujan < d) nilai_fuzzy = 4;
if(y <= level && level <z && curah hujan <d) nilai_fuzzy = 3;
if(x <= level && level <y && curah hujan < d) nilai_fuzzy = 2;
if(level < x && curah hujan <d) nilai fuzzy = 1;

if(level >=z && d <= curah_hujan && curah hujan <e) nilai_fuzzy = 4;

if(y <=level && level <z && d <= curah_hujan && curah _hujan <e¢)
nilai_fuzzy = 3;

if(x <= level && level <y && d <= curah_hujan && curah hujan < e)
nilai_fuzzy = 2;

if(level < x && d <= curah hujan && curah hujan < e) nilai_fuzzy = 1;

if(level >= z && e <= curah_hujan && curah_hujan < f) nilai_fuzzy = 4;

if(y <= level && level <z && e <= curah_hujan && curah_hujan <f)
nilai_fuzzy = 3;

if(x <= level && level <y && e <= curah_hujan && curah_hujan < f)
nilai_fuzzy = 2;

if(level <x && e <= curah_hujan && curah_hujan <f) nilai_fuzzy = 2;

if(level >= z && curah_hujan >= f) nilai_fuzzy = 4;

if(y <= level && level <z && curah_hujan >= f) nilai_fuzzy = 3;
if(x <= level && level <y && curah_hujan >= f) nilai_fuzzy = 3;
if(level <x && curah_hujan >= f) nilai_fuzzy = 2;

if(mode manual == LOW)
{

if(nilai_fuzzy == 1)

{
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digital Write(pin_pump[0],LOW);
digital Write(pin_pump[1],LOW);
digital Write(pin_pump[2],LOW);
pump[0] = LOW;
pump[1] =LOW;
pump[2] = LOW;

}

if(nilai_fuzzy == 2)

{
digital Write(pin_pump[0],HIGH);
digitalWrite(pin_pump[1],LOW);
digital Write(pin_pump[2],LOW);
pump[0] = HIGH;
pump[1] =LOW;
pump[2] = LOW;

}

if(nilai_fuzzy == 3)

{
digital Write(pin_pump[0],HIGH);
digital Write(pin_pump[1],HIGH);
digital Write(pin_pump[2],LOW);
pump[0] = HIGH;
pump[1] = HIGH;
pump[2] = LOW;

}

if(nilai_fuzzy == 4)

{
digital Write(pin_pump[0],HIGH);
digital Write(pin_pump|[1],HIGH);
digital Write(pin_pump[2],HIGH);
pump[0] = HIGH;
pump[1] = HIGH;
pump[2] = HIGH;

}

}

if(mode _manual == HIGH)

{
digital Write(pin_pump[0],pump manual[0]);
digitalWrite(pin_pump[1],pump_manual[1]);
digital Write(pin_pump[2],pump_manual[2]);
pump[0] = pump_manual[0];
pump([1] = pump_manual[1];
pump[2] = pump_manual[2];
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}

update data();
client.loop();

void update data()

{

unsigned long currentMillis = millis();
if (currentMillis - previousMillis >= interval) {
previousMillis = currentMillis;

digital Write(pin_trig, LOW);
delay(2);
digitalWrite(pin_trig, HIGH);
delay(10);

digital Write(pin_trig, LOW);

a = pulseln(pin_echo,HIGH);
level = (jarak - (a*0.0346/2));
if(level <0) level = 0;

level = (level / tinggi) * 100.00;

lcd.setCursor(8,0);
lcd.print(level,0);
led.print(" % ");
lcd.setCursor(8,1);
lcd.print(curah_hujan,1);

led.print(" mm ");

Serial.println(nilai_fuzzy);
Serial.println(mode manual);
Serial.println();

client.publish("MonitoringWaduk/level", String(level,0));
client.publish("MonitoringWaduk/curah", String(curah_hujan,1));
client.publish("MonitoringWaduk/pump 1 status", String(pump[0]));
client.publish("MonitoringWaduk/pump 2 status", String(pump[1]));
client.publish("MonitoringWaduk/pump 3 status", String(pump|[2]));
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