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LAMPIRAN 

Lampiran 1 Hasil pengukuran UBEC 

 

 

Lampiran 2 Hasil pengukuran power supply 
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Lampiran 3 Hasil pengujian keseluruhan 

No 

Pilihan 

Suhu Air 

(°C) 

Percobaan 

ke - 

Waktu 

(S) 

Banyak 

Air (ML) 

Suhu 

Output 

(°C) 

Error (%) 

1 
Normal 

(30) 

1 15 391 30 0 

2 15 391 30 0 

3 15 392 30 0 

4 15 392 30 0 

5 15 391 30 0 

6 15 392 30 0 

7 15 391 30 0 

8 15 391 30 0 

9 15 392 30 0 

10 15 392 30 0 

2 
Hangat 

(35) 

1 20 392 34,5 2,85 

2 20 391 34,5 2,85 

3 20 391 34,5 2,85 

4 20 391 34,5 2,85 

5 20 392 34,5 2,85 

6 20 392 34,5 2,85 

7 20 391 34,5 2,85 

8 20 392 34,5 2,85 

9 20 392 34,5 2,85 

10 20 392 34,5 2,85 

3 
Teh 

(66) 

1 45 391 65,5 1,5 

2 45 392 65,5 1,5 

3 45 392 65,5 1,5 

4 45 391 65,5 1,5 

5 45 391 65,5 1,5 

6 45 392 65,5 1,5 

7 45 391 65,5 1,5 

8 45 391 65,5 1,5 

9 45 391 65,5 1,5 

10 45 391 65,5 1,5 

4 
Susu 

(70) 

1 49 392 69,5 1,42 

2 49 392 69,5 1,42 

3 49 391 69,5 1,42 

4 49 392 69,5 1,42 

5 49 392 69,5 1,42 

6 49 391 69,5 1,42 

7 49 392 69,5 1,42 

8 49 392 69,5 1,42 

9 49 391 69,5 1,42 

10 49 391 69,5 1,42 

5 Kopi 1 75 392 94,5 1,07 
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(95) 2 75 392 94,5 1,07 

3 75 392 94,5 1,07 

4 75 392 94,5 1,07 

5 75 391 94,5 1,07 

6 75 391 94,5 1,07 

7 75 392 94,5 1,07 

8 75 392 94,5 1,07 

9 75 392 94,5 1,07 

10 75 391 94,5 1,07 

 

 

Lampiran 4 Hasil Pengukuran Suhu Air 35°C 

 

 

Lampiran 5 Hasil Pengukuran Suhu Air 66°C 

 

 

Lampiran 6 Hasil Pengukuran Suhu Air 70°C 
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Lampiran 7 Hasil Pengukuran Suhu Air 95°C 

 

 

 

Lampiran 8 Program Alat FAST HEATING DISPENSER 

#include "data_pixel.h" 

 

void setup(void) { 

  Serial.begin(9600); 

  delay(250); 

  setupRelay(); 

  delay(250); 

  setupMotor(); 

  delay(250); 

 

  uint16_t ID = tft.readID(); 

  if (ID == 0xD3D3) ID = 0x9486; 

  tft.begin(ID); 

  tft.setRotation(1); 
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  delay(250); 

  awalan(); 

  delay(1000); 

} 

 

void loop(void) { 

  bacaTS(); 

  temp = readThermocouple(); 

  cekSuhu(); 

  switch (Pilihan) { 

    case 'a': 

      Serial.println("a"); 

      motorNormal_ON(); 

      tampilkanProcessing(); 

      break; 

    case 'b': 

      Serial.println("b"); 

      motorSuhu_ON(9); 

      motorSuhu_OFF(); 

      while (temp < SuhuHangat) {  //35 

        Serial.println("b1"); 

        temp = readThermocouple(); 

        cekSuhu(); 

        Heater1_ON(); 

        Heater2_ON(); 

        delay(250); 

      } 

      Heater1_OFF(); 

      Heater2_OFF(); 

      Pilihan = 'T'; 

      break; 

    case 'c': 

      Serial.println("c"); 

      motorSuhu_ON(9); 

      motorSuhu_OFF(); 

      while (temp < SuhuTeh) { 

        Serial.println("c1"); 

        temp = readThermocouple(); 

        cekSuhu(); 

        Heater1_ON(); 

        Heater2_ON(); 

        delay(250); 

      } 

      Heater1_OFF(); 

      Heater2_OFF(); 

      Pilihan = 'T'; 
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      break; 

    case 'd': 

      Serial.println("d"); 

      motorSuhu_ON(9); 

      motorSuhu_OFF(); 

      while (temp < SuhuSusu) { 

        Serial.println("d1"); 

        temp = readThermocouple(); 

        cekSuhu(); 

        Heater1_ON(); 

        Heater2_ON(); 

        delay(250); 

      } 

      Heater1_OFF(); 

      Heater2_OFF(); 

      Pilihan = 'T'; 

      break; 

    case 'e': 

      Serial.println("e"); 

      motorSuhu_ON(9); 

      motorSuhu_OFF(); 

      while (temp < SuhuKopi) { 

        Serial.println("e1"); 

        temp = readThermocouple(); 

        cekSuhu(); 

        Heater1_ON(); 

        Heater2_ON(); 

        delay(250); 

      } 

      delay(10000); 

      Heater1_OFF(); 

      Heater2_OFF(); 

      Pilihan = 'T'; 

      break; 

    case 'X': 

      Serial.println("x"); 

      motorNormal_OFF(); 

      motorSuhu_OFF(); 

      Solenoid_OFF(); 

      break; 

    case 'T': 

      Serial.println("t"); 

      delay(1000); 

      Solenoid_ON(); 

      tampilkanProcessing(); 

      break; 
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  } 

  delay(250); 

} 

 

#include <SPI.h> 

#include <Adafruit_GFX.h> 

#include <MCUFRIEND_kbv.h> 

MCUFRIEND_kbv tft; 

#include <TouchScreen.h> 

#define MINPRESSURE 200 

#define MAXPRESSURE 1000 

 

#define MAX6675_CS   53 

#define MAX6675_SO   50 

#define MAX6675_SCK  52 

// MAX6675 thermocouple(thermoCLK, thermoCS, thermoDO); 

 

float temp = 0; 

int status = 0; 

float temperature_read; 

uint32_t start, stop; 

char Pilihan = 'X'; 

 

const int XP = 6, XM = A2, YP = A1, YM = 7; 

const int TS_LEFT = 920, TS_RT = 200, TS_TOP = 870, TS_BOT = 200; 

 

TouchScreen ts = TouchScreen(XP, YP, XM, YM, 300); 

Adafruit_GFX_Button Btn_Normal, Btn_Hangat, Btn_Teh, Btn_Susu, 

Btn_Kopi, Stopper; 

 

int pixel_x, pixel_y; 

 

#define BLACK 0x0000 

#define BLUE 0x001F 

#define RED 0xF800 

#define GREEN 0x07E0 

#define CYAN 0x07FF 

#define MAGENTA 0xF81F 

#define YELLOW 0xFFE0 

#define WHITE 0xFFFF 

 

float dataSensor = 0.00; 

float SuhuKopi = 100.00; 

float SuhuSusu = 85.00; 

float SuhuTeh = 84.00; 

float SuhuHangat = 35.00; 
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int RELAY_PIN1 = 41;  // Pin Relay 1 

int RELAY_PIN2 = 39;  // Pin Relay 2 

int RELAY_PIN3 = 37;  // Pin Relay 3 

int ENA_PIN = 23;     //pin PWM 

int IN1_PIN = 25;     //pin input motor 1 

int IN2_PIN = 27;     //pin input motor 1 

int ENB_PIN = 29;     //pin PWM 

int IN3_PIN = 31;     //pin input motor 2 

int IN4_PIN = 33;     //pin input motor 2 

 

 

void setupMotor() { 

  pinMode(ENA_PIN, OUTPUT); 

  pinMode(IN1_PIN, OUTPUT); 

  pinMode(IN2_PIN, OUTPUT); 

  pinMode(ENB_PIN, OUTPUT); 

  pinMode(IN3_PIN, OUTPUT); 

  pinMode(IN4_PIN, OUTPUT); 

} 

void motorNormal_ON() { 

  digitalWrite(IN3_PIN, LOW); 

  digitalWrite(IN4_PIN, HIGH); 

  analogWrite(ENB_PIN, 255); 

} 

void motorNormal_OFF() { 

  digitalWrite(IN3_PIN, LOW); 

  digitalWrite(IN4_PIN, LOW); 

  analogWrite(ENB_PIN, 0); 

} 

void motorSuhu_ON(int d) { 

  digitalWrite(IN1_PIN, LOW); 

  digitalWrite(IN2_PIN, HIGH); 

  analogWrite(ENA_PIN, 255); 

  for (int y = 0; y < d; y++) { 

    tampilkanWaiting(); 

    delay(1000); 

  } 

} 

void motorSuhu_OFF() { 

  digitalWrite(IN1_PIN, LOW); 

  digitalWrite(IN2_PIN, HIGH); 

  analogWrite(ENA_PIN, 0); 

} 

 

void setupRelay() { 
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  pinMode(RELAY_PIN1, OUTPUT); 

  pinMode(RELAY_PIN2, OUTPUT); 

  pinMode(RELAY_PIN3, OUTPUT); 

} 

void Solenoid_ON() { 

  digitalWrite(RELAY_PIN3, HIGH); 

} 

void Solenoid_OFF() { 

  digitalWrite(RELAY_PIN3, LOW); 

} 

void Heater1_ON() { 

  digitalWrite(RELAY_PIN1, LOW); 

} 

void Heater1_OFF() { 

  digitalWrite(RELAY_PIN1, HIGH); 

} 

void Heater2_ON() { 

  digitalWrite(RELAY_PIN2, LOW); 

} 

void Heater2_OFF() { 

  digitalWrite(RELAY_PIN2, HIGH); 

} 

 

void awalan() { 

  tft.fillScreen(BLACK); 

  Btn_Normal.initButton(&tft, 95, 40, 180, 35, WHITE, CYAN, BLACK, 

"Normal", 2); 

  Btn_Hangat.initButton(&tft, 95, 80, 180, 35, WHITE, CYAN, BLACK, 

"Hangat 35", 2); 

  Btn_Teh.initButton(&tft, 95, 120, 180, 35, WHITE, CYAN, BLACK, 

"Teh (66)", 2); 

  Btn_Susu.initButton(&tft, 95, 160, 180, 35, WHITE, CYAN, BLACK, 

"Susu (70)", 2); 

  Btn_Kopi.initButton(&tft, 95, 200, 180, 35, WHITE, CYAN, BLACK, 

"Kopi (95)", 2); 

  Stopper.initButton(&tft, 250, 120, 110, 200, WHITE, CYAN, BLACK, 

"STOP", 3); 

  Btn_Normal.drawButton(false); 

  Btn_Hangat.drawButton(false); 

  Btn_Teh.drawButton(false); 

  Btn_Susu.drawButton(false); 

  Btn_Kopi.drawButton(false); 

  Stopper.drawButton(false); 

} 

bool Touch_getXY(void) { 
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  TSPoint p = ts.getPoint(); 

  pinMode(YP, OUTPUT); 

  pinMode(XM, OUTPUT); 

  digitalWrite(YP, HIGH); 

  digitalWrite(XM, HIGH); 

  bool pressed = (p.z > MINPRESSURE && p.z < MAXPRESSURE); 

  if (pressed) { 

    pixel_x = map(p.y, TS_LEFT, TS_RT, 0, tft.width()); 

    pixel_y = map(p.x, TS_TOP, TS_BOT, 0, tft.height()); 

    // Serial.print("Px = "); 

    // Serial.print(p.x); 

    // Serial.print(" - Py = "); 

    // Serial.print(p.y); 

    // Serial.print("  ||  pixel_x = "); 

    // Serial.print(pixel_x); 

    // Serial.print(" - pixel_y = "); 

    // Serial.println(pixel_y); 

  } 

  return pressed; 

} 

 

void bacaTS() { 

  bool down = Touch_getXY(); 

  Btn_Normal.press(down && Btn_Normal.contains(pixel_x, pixel_y)); 

  Btn_Hangat.press(down && Btn_Hangat.contains(pixel_x, pixel_y)); 

  Btn_Teh.press(down && Btn_Teh.contains(pixel_x, pixel_y)); 

  Btn_Susu.press(down && Btn_Susu.contains(pixel_x, pixel_y)); 

  Btn_Kopi.press(down && Btn_Kopi.contains(pixel_x, pixel_y)); 

  Stopper.press(down && Stopper.contains(pixel_x, pixel_y)); 

  if (Btn_Normal.justReleased()) 

    Btn_Normal.drawButton(); 

  if (Btn_Hangat.justReleased()) 

    Btn_Hangat.drawButton(); 

  if (Btn_Teh.justReleased()) 

    Btn_Teh.drawButton(); 

  if (Btn_Susu.justReleased()) 

    Btn_Susu.drawButton(); 

  if (Btn_Kopi.justReleased()) 

    Btn_Kopi.drawButton(); 

  if (Stopper.justReleased()) { 

    Stopper.drawButton(); 

    awalan(); 

  } 

  if (Btn_Normal.justPressed()) { 

    Btn_Normal.drawButton(true); 

    Pilihan = 'a'; 
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  } 

  if (Btn_Hangat.justPressed()) { 

    Btn_Hangat.drawButton(true); 

    Pilihan = 'b'; 

  } 

  if (Btn_Teh.justPressed()) { 

    Btn_Teh.drawButton(true); 

    Pilihan = 'c'; 

  } 

  if (Btn_Susu.justPressed()) { 

    Btn_Susu.drawButton(true); 

    Pilihan = 'd'; 

  } 

  if (Btn_Kopi.justPressed()) { 

    Btn_Kopi.drawButton(true); 

    Pilihan = 'e'; 

  } 

  if (Stopper.justPressed()) { 

    Stopper.drawButton(true); 

    Pilihan = 'X'; 

  } 

} 

void tampilkanWaiting() { 

  tft.fillRect(5, 22, 180, 200, MAGENTA); 

  tft.setTextSize(2); 

  tft.setTextColor(BLACK); 

  tft.setCursor(35, 35); 

  tft.print("  Waiting"); 

  for (int u = 60; u < 220; u = u + 20) { 

    tft.setCursor(80, u); 

    tft.print(" - "); 

    delay(100); 

  } 

} 

void tampilkanProcessing() { 

  tft.fillRect(5, 22, 180, 200, MAGENTA); 

  tft.setTextSize(2); 

  tft.setTextColor(BLACK); 

  tft.setCursor(35, 35); 

  tft.print("Processing"); 

  for (int u = 60; u < 220; u = u + 20) { 

    tft.setCursor(80, u); 

    tft.print(" v "); 

    delay(100); 

  } 

} 



39  

void cekSuhu(){ 

  Serial.print(temp); 

  Serial.print(" = "); 

  Serial.print(SuhuHangat); 

  Serial.print(" | "); 

  Serial.print(SuhuTeh); 

  Serial.print(" | "); 

  Serial.print(SuhuSusu); 

  Serial.print(" | "); 

  Serial.print(SuhuKopi); 

  Serial.println(""); 

} 

 

Lampiran 9 Tampilan LCD Touchscreen 

 

 

Lampiran 10 Tabel Referensi Thermocouple Type K 
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