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LAMPIRAN 1 RANGKAIAN LENGKAP 
 

 

 
 

 

 

 

  



 

48 

 

LAMPIRAN 2 SINTAKS PRONGRAM 
 

 

 

#define BLYNK_PRINT Serial 

#include <ESP8266_Lib.h> 

#include <BlynkSimpleShieldEsp8266.h> 

char auth[] = "6CuyciBsToc0Zl0SuiDvTjG9EqNRKWc4"; 

char ssid[] = "OPPO A83"; 

char pass[] = "kakakaka12345"; 

//#include <SoftwareSerial.h> 

//SoftwareSerial EspSerial(2, 3); // RX, TX 

#define EspSerial Serial1 

#define ESP8266_BAUD 9600 

ESP8266 wifi(&EspSerial); 

#include <LiquidCrystal_I2C.h> 

LiquidCrystal_I2C lcd(0x27, 20, 4); 

#include <OneWire.h> 

#include <DallasTemperature.h> 

OneWire pin_DS18B20(3); 

DallasTemperature DS18B20(&pin_DS18B20); 

float suhu; 

const int ph_Pin = A0; 

float PH = 0 

static float ntu; 

static float teg; 

int trig = 5; 

int echo = 4; 

long durasi, jarak; 

#define pompaKuras 6 

#define pompaIsi 7 

unsigned const long jeda = 2000L; 
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unsigned long zero = 0; 

int timer = 0; 

BLYNK_WRITE(V3) { 

int pinValue = param.asInt(); 

Serial.print("Pompas Kuras: "); 

Serial.println(pinValue); 

if (pinValue == 1) { 

digitalWrite(pompaKuras, LOW); 

} 

else { 

digitalWrite(pompaKuras, HIGH); 

}} 

 BLYNK_WRITE(V4) { 

 int pinValue = param.asInt(); 

 Serial.print("Pompas Isi: "); 

 Serial.println(pinValue); 

 if (pinValue == 1) { 

 digitalWrite(pompaIsi, LOW); 

 } 

 else { 

 digitalWrite(pompaIsi, HIGH); 

 }} 

 void setup() { 

 pinMode(pompaKuras, OUTPUT); 

 digitalWrite(pompaKuras, HIGH); 

 pinMode(pompaIsi, OUTPUT); 

 digitalWrite(pompaIsi, HIGH); 

 pinMode (ph_Pin,INPUT); 

 Serial.begin(9600); 

 EspSerial.begin(ESP8266_BAUD); 

 delay(10); 

DS18B20.begin(); 
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pinMode(trig, OUTPUT);  

pinMode(echo, INPUT); 

lcd.begin(); 

lcd.setCursor(0, 0); 

lcd.print("Menghubungkan..."); 

Blynk.begin(auth, wifi, ssid, pass, "prakitblog.com", 8181); 

lcd.clear(); 

lcd.setCursor(0, 0); 

lcd.print("Terhubung!"); 

delay(2000); 

lcd.clear(); 

 } 

void loop() { 

DS18B20.requestTemperatures(); 

suhu = DS18B20.getTempCByIndex(0); 

int pengukuranPh = analogRead(ph_Pin); 

double TeganganPh = 5/1024.0 * pengukuranPh; 

//PH_step = (PH4 - PH7)/ 3; 

//PH = 7.00+ ((teganganPH7 - TeganganPh)/ PH_step); 

PH = 7.00+ ((2.6 - TeganganPh)/ 0.17); 

//NTU 

int val= analogRead(A1); 

teg= val*(5.0/1024); 

ntu= 100.00-(teg/4.6)*100.00; 

Serial.println("Pembacaan Sensor: "); 

Serial.print("          Suhu  : "); 

Serial.println(suhu,1);  

Serial.print("          pH Val: "); 

Serial.println(PH,2); 

Serial.print("          Keruh : "); 

Serial.print(ntu); 

Serial.println("\n"); 
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 //LCD 

 lcd.setCursor(0, 0); 

 lcd.print("KUALITAS AIR KOLAM:"); 

 lcd.setCursor(0, 1); 

 lcd.print("Nilai Suhu :" +String(suhu, 1) + "  "); 

 lcd.setCursor(0, 2); 

 lcd.print("Nilai Keruh:" +String(ntu, 1) + "   "); 

 lcd.setCursor(0, 3); 

 lcd.print("Nilai pH   :" +String(PH, 1) + "    "); 

 //ULTRASONIC 

 digitalWrite(trig, LOW); 

 delayMicroseconds(8); 

 digitalWrite(trig, HIGH); 

 delayMicroseconds(8); 

 digitalWrite(trig, LOW); 

 delayMicroseconds(8); 

 durasi = pulseIn(echo, HIGH); 

  jarak = (durasi / 2) / 29.1; 

  Serial.print("Jarak: "); 

  Serial.println(jarak); 

  if(jarak >= 10){ 

  digitalWrite(pompaKuras,HIGH); 

  Blynk.virtualWrite(V3, 0); 

  } 

  if(jarak <= 5){ 

  digitalWrite(pompaIsi,HIGH); 

  Blynk.virtualWrite(V4, 0); 

  } 

  Blynk.virtualWrite(V0, String(suhu, 1)); 

  Blynk.virtualWrite(V1, String(PH, 1)); 

  Blynk.virtualWrite(V2, String(ntu, 1)); 

  Blynk.run();} 
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LAMPIRAN 3 GAMBAR ALAT-ALAT PENELITIAN 
 

 

 

 

 

 

 

 

 

 

 

 

 

  Laptop     Handphone  

   

 

 

 

 

 

 

 

 

 

         Multimeter     pH Meter 

 

 

 

 

 

 

 

 

        Termometer     Solder  
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     Timah         Mistar 

 

 

 

 

 

 

 

 

 

      Lem           Bor Mini 

 

  



 
 

54 
 

LAMPIRAN 4 GAMBAR KOMPONEN YANG DIGUNAKAN 

 

 

 

 

 

 

 

 

 

 

Arduino Mega 2560              Wifi Expansion Shield 

 

 

 

 

 

 

 

 

 

 

       Sensor pH    Sensor Suhu DS18B20 

 

 

 

 

 

 

 

 

 

 

 

 

     Sensor Turbidity     LCD 
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         Modul i2c        Sensor Ultrasonik HC-SR04 

 

 

 

 

 

 

 

 

 

         Pompa Submersible DC 
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LAMPIRAN 5 GAMBAR PENGUJIAN KOMPONEN DAN 

SENSOR 

 

 

 

1. Kalibrasi dan Pengujian Sensor pH 
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2. Pengujian Sensor Suhu (DS18B20) 

    

 

 

 

 

 

 

 

 

3. Pengujian Sensor Turbidity 
   

 

 

 

 

 

 

 

 

 

4. Pengujian Sensor Ultrasonik HC-SR04 
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5. Pengujian Relay dan Pompa 
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LAMPIRAN 6 GAMBAR PENGUJIAN FUNGSI ALAT 
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LAMPIRAN 7 DATA DAN PERSENTASE ERROR PENGUJIAN 

SENSOR 

 

 

 

1. Pengujian Sensor pH 

a. Pengujian Terhadap Larutan Buffer pH 4,01 

No Sensor Ph pH Meter % Error 

1 4,1 4,0 2,5 % 

2 3,8 4,0 5 % 

3 4,1 4,1 0 % 

4 4,0 3,9 2,5 % 

5 3,9 4,0 2,5 % 

6 3,9 3,9 0 % 

Rata-rata error 2 % 

b. Pengujian Terhadap Larutan Buffer pH 6,86 

No Sensor pH pH Meter % Error 

1 6,8 6,8 0 % 

2 6,9 7,0 1,4 % 

3 7,0 6,9 1,4 % 

4 6,9 6,8 1,4 % 

5 6,9 6,8 1,4 % 

6 7,0 6,8 2,9 % 

Rata-rata error 1,4 % 

c. Pengujian Terhadap Larutan Akuades 

No Sensor pH pH Meter % Error 

1 7,0 7,0 0 % 

2 7,0 7,1 1,4 % 

3 6,9 6,9 0 % 

4 7,0 7,0 0 % 

5 6,8 7,0 2,8 % 

6 6,9 6,9 0 % 

Rata-rata error 0,7 % 

Pengujian Persentase error dilakukan untuk mengetahui akurasi atau persen 

keberhasilan alat yang telah dibuat dengan alat konvensional. Pengujian persentase 

error sensor pH dibandingkan dengan pH Meter. Perhitungan persentase error dari 

data yang ada diatas adalah sebagai berikut:  
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a. Pengujian Terhadap Larutan Buffer pH 4,01 

1. %Error = |
Sensor pH-pH Meter

pH Meter
|  x 100 % 

= |
4,1 - 4,0

4,0
| x 100 % 

=2,5 % 

2. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
3,8 - 4,0

4,0
| x 100 % 

=5 % 

3. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
4,1 - 4,1

4,1
| x 100 % 

=0 % 

4. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100% 

=|
4,0 - 3,9

3,9
| x 100 % 

=2,5 % 

5. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
3,9 – 4,0

4,0
| x 100 % 

=2,5 % 

6. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
3,9 - 3,9

3,9
| x 100 % 

=0 % 

Rata-rata Error = 
Jumlah Error

Banyaknya Diuji
 

= 
12,5

6
 

= 2 %
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b. Pengujian Terhadap Larutan Buffer pH 6,86 

1. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100 % 

= |
6,8 - 6,8

6,8
| x 100 % 

=0 % 

2. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
6,9 - 7,0

7,0
| x 100 % 

=1,4 % 

3. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
7,0 – 6,9

6,9
| x 100 % 

=1,4 % 

4. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
6,9 - 6,8

6,8
|  x 100 % 

=1,4 % 

5. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100% 

=|
6,9 - 6,8

6,8
| x 100% 

=1,4 % 

6. %Error = |
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
7,0 - 6,8

6,8
| x 100 % 

=2,9 % 

Rata-rata Error = 
Jumlah Error

Banyaknya Diuji
 

= 
8,5

6
 

=1,4 %
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c. Pengujian Terhadap Larutan Akuades 

1. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

= |
7,0 - 7,0

7,0
| x 100 % 

=0 % 

2. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
7,1 - 7,0

7,0
| x 100 % 

=1,4 % 

3. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
6,9 - 6,9

6,9
| x 100 % 

=0 % 

4. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
7,0 - 7,0

7,0
| x 100 % 

=0 % 

5. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
6,8 – 7,0

7,0
| x 100 % 

= 2,8 % 

6. %Error =|
Sensor pH-pH Meter

pH Meter
| x 100 % 

=|
6,9 - 6,9

6,9
| x 100 % 

= 0 % 

Rata-rata Error = 
Jumlah 𝐸𝑟𝑟𝑜𝑟

Banyaknya Diuji
 

= 
4,2

6
 

= 0,7 % 
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2. Pengujian Sensor Suhu DS18B20 

No Sensor DS18B20 Termometer % Error 

1 25,9 0C 26,0 0C 0,3 % 

2 25,8 0C 26,0 0C 0,7 % 

3 25,9 0C 26,0 0C 0,3 % 

4 25,8 0C 26,0 0C 0,7 % 

5 25,9 0C 26,0 0C 0,3 % 

6 25,9 0C 26,0 0C 0,3 % 

Rata-rata error 0,4 % 

Berikut perhitungan persentase error yang didapat dari data tabel diatas: 

1. %Error =|
Sensor DS18B20 - Termometer

Termometer
| x 100 % 

= |
25,9 - 26,0

26,0
| x 100 % 

=0,3 % 

2. %Error =|
Sensor DS18B20 - Termometer

Termometer
| x 100 % 

= |
25,8 - 26,0

26,0
| x 100 % 

=0,7 % 

3. %Error =|
Sensor DS18B20 - Termometer

Termometer
| x 100 % 

= |
25,9 - 26,0

26,0
| x 100 % 

=0,3 % 

4. %Error =|
Sensor DS18B20 - Termometer

Termometer
| x 100 % 

= |
25,8 - 26,0

26,0
| x 100 % 

=0,7 % 

5. %Error =|
Sensor DS18B20 - Termometer

Termometer
| x 100 % 

= |
25,9 - 26,0

26,0
| x 100 % 

=0,3 % 
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6. %Error =|
Sensor DS18B20 - Termometer

Termometer
| x 100 % 

= |
25,9 - 26,0

26,0
| x 100 % 

=0,3 % 

Rata-rata Error = 
Jumlah 𝐸𝑟𝑟𝑜𝑟

Banyaknya Diuji
 

= 
2,6

6
 

= 0,4 % 

3. Pengujian Sensor Turbidity 

No Sensor Turbidity Nilai kekeruhan yang sudah 

diuji 

% Error 

1 2,8 NTU 2,1 NTU 1,8 % 

2 2,7 NTU 2,1 NTU 1,7 % 

3 2,4 NTU 2,1 NTU 1,4 % 

4 2,7 NTU 2,1 NTU 1,7 % 

5 2,8 NTU 2,1 NTU 1,8 % 

6 2,6 NTU 2,1 NTU 1,6 % 

Rata-rata error 1,6 % 

Berikut perhitungan persentase error yang didapat dari data tabel diatas: 

1. %Error =|
Sensor Turbidity - Nilai yang sudah diuji

 Nilai yang sudah diuji
| x 100 % 

= |
2,8 - 2,1

2,1
| x 100 % 

=1,8 % 

2. %Error =|
Sensor Turbidity - Nilai yang sudah diuji

 Nilai yang sudah diuji
| x 100 % 

= |
2,7 - 2,1

2,1
| x 100 % 

=1,7 % 

3. %Error =|
Sensor Turbidity - Nilai yang sudah diuji

 Nilai yang sudah diuji
| x 100 % 

= |
2,4 - 2,1

2,1
| x 100 % 

=1,4 
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4. %Error =|
Sensor Turbidity - Nilai yang sudah diuji

 Nilai yang sudah diuji
| x 100 % 

= |
2,7 - 2,1

2,1
| x 100 % 

=1,7 % 

5. %Error =|
Sensor Turbidity - Nilai yang sudah diuji

 Nilai yang sudah diuji
| x 100 % 

= |
2,8 - 2,1

2,1
| x 100 % 

=1,8 % 

6. %Error =|
Sensor Turbidity - Nilai yang sudah diuji

 Nilai yang sudah diuji
| x 100 % 

= |
2,6 - 2,1

2,1
| x 100 % 

=1,6 % 

Rata-rata Error = 
Jumlah 𝐸𝑟𝑟𝑜𝑟

Banyaknya Diuji
 

= 
10

6
 

= 1,6 % 

4. Pengujian Sensor Ultrasonik HC-SR04 

No Sensor Ultrasonik Penggaris % Error 

1 3,2 cm 3 cm 6,6 % 

2 5,1 cm 5 cm 2,0 % 

3 8 cm 8 cm 0 % 

4 10,1 cm 10 cm 1,0 % 

5 11,9 cm 12 cm 0,8 % 

6 15,1 cm 15 cm 0,6 % 

Rata-rata error 1,8 % 

Berikut perhitungan persentase error yang didapat dari data tabel diatas: 

1. %Error =|
Sensor Ultrasonik - Mistar

 Mistar
| x 100 % 

= |
3,2 - 3

3
| x 100 % 

=6,6 %
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2. %Error =|
Sensor Ultrasonik - Mistar

 Mistar
| x 100 % 

= |
5,1 - 5

5
| x 100 % 

=2 % 

3. %Error =|
Sensor Ultrasonik - Mistar

 Mistar
| x 100 % 

= |
8 - 8

8
| x 100 % 

=0 % 

4. %Error =|
Sensor Ultrasonik - Mistar

 Mistar
| x 100 % 

= |
10,1 - 10

10
| x 100 % 

=1 % 

5. %Error =|
Sensor Ultrasonik - Mistar

 Mistar
| x 100 % 

= |
11,9 - 12

12
| x 100 % 

=0,8 % 

6. %Error =|
Sensor Ultrasonik - Mistar

 Mistar
| x 100 % 

= |
15,1 - 15

15
| x 100 % 

=0,6 % 

Rata-rata Error = 
Jumlah 𝐸𝑟𝑟𝑜𝑟

Banyaknya Diuji
 

= 
11

6
 

= 1,8 % 
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LAMPIRAN 8 HASIL PENGUJIAN KEKERUHAN AIR 
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