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LAMPIRAN 

Lampiran 1. Dokumentasi Kegiatan Penelitian 

 
Berat sample 100gram 

 
Berat sample 1000gram 

 

 
Berat akhir 53gram 

 
Berat akhir 529gram 

 

 
Kadar air sample 100gram 

 
Kadar air sample 1000gram 

 

 
Perangkaian sistem 

 

 
Pembuatan tutup mesin pengering 
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Lampiran 2. Dokumentasi Kegiatan Penelitian 

 
Perangkaian mesin 

 
Kopi yang akan dikeringkan 

 

 
Proses pengeringan 

 

 
Tampilan monitoring website 

 
Gambar 3d mesin pengering 

 
Lampu pemanas inframerah 
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Lampiran 3. Kode untuk  ESP 32 

#include <WiFi.h> 

#include <ThingSpeak.h> 

#include <Wire.h> 

#include <DHT.h> 

#include <RTClib.h> 

#define DHTTYPE DHT22 

//================ WIFI ================= 

const char* ssid     = "fh_401ae0"; 

const char* password = "wlanbfe51f"; 

//============= THINGSPEAK ============= 

unsigned long channelID = 3404081; 

const char* writeAPIKey = "CLTV402ABCGBWQWW"; 

//================ PIN ================= 

#define DHT1_PIN 32 

#define DHT2_PIN 33 

#define PEM 18 

#define KIP 19 

#define SDA_PIN 21 

#define SCL_PIN 22 

//====================================== 

DHT dht1(DHT1_PIN,DHTTYPE); 

DHT dht2(DHT2_PIN,DHTTYPE); 

RTC_DS3231 rtc; 

WiFiClient client; 

//====================================== 

float t1,h1,t2,h2; 

float avgTemp=0; 

float avgHum=0; 

float heaterScore=0; 

float fanScore=0; 
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bool heaterState=false; 

bool fanState=false; 

unsigned long lastRead=0; 

unsigned long lastUpload=0; 

//====================================== 

// MEMBERSHIP SUHU 

float suhuDingin(float t){ 

  if(t<=45) return 1; 

  if(t>=55) return 0; 

  return (55-t)/10.0; 

} 

float suhuIdeal(float t){ 

  if(t<=45 || t>=60) return 0; 

  if(t<=52.5) 

    return (t-45)/7.5; 

  return (60-t)/7.5; 

} 

float suhuPanas(float t){ 

  if(t<=55) return 0; 

  if(t>=65) return 1; 

  return (t-55)/10.0; 

} 

//====================================== 

// MEMBERSHIP RH 

float humKering(float h){ 

  if(h<=30) return 1; 

  if(h>=40) return 0; 

  return (40-h)/10.0; 

} 

float humSedang(float h){ 
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  if(h<=30 || h>=50) return 0; 

  if(h<=40) 

    return (h-30)/10.0; 

  return (50-h)/10.0; 

} 

float humBasah(float h){ 

  if(h<=40) return 0; 

  if(h>=60) return 1; 

  return (h-40)/20.0; 

} 

bool validData(float t,float h){ 

  return !isnan(t) && 

         !isnan(h) && 

         t>0 && t<80 && 

         h>=0 && h<=100; 

} 

//====================================== 

void connectWiFi(){ 

  WiFi.mode(WIFI_STA); 

  WiFi.begin(ssid,password); 

  int n=0; 

  while(WiFi.status()!=WL_CONNECTED && n<20){ 

    delay(500); 

    n++; 

  } 

} 

//====================================== 

void setup(){ 

  Serial.begin(115200); 

  Wire.begin(SDA_PIN,SCL_PIN); 

  pinMode(PEM,OUTPUT); 
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  pinMode(KIP,OUTPUT); 

  digitalWrite(PEM,HIGH); 

  digitalWrite(KIP,HIGH); 

  dht1.begin(); 

  dht2.begin(); 

  rtc.begin(); 

  connectWiFi(); 

  ThingSpeak.begin(client); 

} 

//====================================== 

void loop(){ 

  if(WiFi.status()!=WL_CONNECTED) 

      connectWiFi(); 

  if(millis()-lastRead>=2000){ 

    lastRead=millis(); 

    readSensor(); 

    fuzzyControl(); 

    printStatus(); 

  } 

  if(millis()-lastUpload>=20000){ 

    lastUpload=millis(); 

    sendThingSpeak(); 

  } 

} 

//====================================== 

void readSensor(){ 

  t1=dht1.readTemperature(); 

  h1=dht1.readHumidity(); 

  t2=dht2.readTemperature(); 

  h2=dht2.readHumidity(); 
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  bool s1=validData(t1,h1); 

  bool s2=validData(t2,h2); 

  if(s1 && s2){ 

    avgTemp=(t1+t2)/2.0; 

    avgHum =(h1+h2)/2.0; 

  } 

  else if(s1){ 

    avgTemp=t1; 

    avgHum=h1; 

  } 

  else if(s2){ 

    avgTemp=t2; 

    avgHum=h2; 

  } 

  else{ 

    avgTemp=0; 

    avgHum=0; 

  } 

} 

//====================================== 

void fuzzyControl(){ 

  if(avgTemp==0){ 

    heaterState=false; 

    fanState=true; 

    digitalWrite(PEM,HIGH); 

    digitalWrite(KIP,LOW); 

    return; 

  } 

  float dingin=suhuDingin(avgTemp); 

  float ideal =suhuIdeal(avgTemp); 

  float panas =suhuPanas(avgTemp); 
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  float kering=humKering(avgHum); 

  float sedang=humSedang(avgHum); 

  float basah =humBasah(avgHum); 

  // Heater score 

  heaterScore= 

      dingin*100 + 

      ideal*50 + 

      panas*0; 

  // Fan score 

  fanScore= 

      basah*100 + 

      sedang*50 + 

      kering*0; 

  // Normalisasi 

  float denT=dingin+ideal+panas; 

  float denH=basah+sedang+kering; 

  if(denT>0) heaterScore/=denT; 

  if(denH>0) fanScore/=denH; 

  // Hysteresis Heater 

  if(heaterScore>=60) 

      heaterState=true; 

  else if(heaterScore<=40) 

      heaterState=false; 

  // Hysteresis Fan 

  if(fanScore>=60) 

      fanState=true; 

  else if(fanScore<=40) 

      fanState=false; 

  // Proteksi 

  if(avgTemp>=65){ 
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      heaterState=false; 

      fanState=true; 

 } 

  digitalWrite(PEM, 

      heaterState ? LOW : HIGH); 

  digitalWrite(KIP, 

      fanState ? LOW : HIGH); 

} 

//====================================== 

void sendThingSpeak(){ 

  if(WiFi.status()!=WL_CONNECTED) 

      return; 

  ThingSpeak.setField(1,t1); 

  ThingSpeak.setField(2,h1); 

 

  ThingSpeak.setField(3,t2); 

  ThingSpeak.setField(4,h2); 

 

  ThingSpeak.setField(5,avgTemp); 

  ThingSpeak.setField(6,avgHum); 

 

  // Relay 0-1 

  ThingSpeak.setField(7, 

      heaterState ? 1 : 0); 

  ThingSpeak.setField(8, 

      fanState ? 1 : 0); 

  ThingSpeak.writeFields( 

      channelID, 

      writeAPIKey); 

} 

//====================================== 
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void printStatus(){ 

  DateTime now=rtc.now(); 

  Serial.println(); 

  Serial.println("================================"); 

  Serial.printf("Tanggal : %02d/%02d/%04d\n", 

                now.day(), 

                now.month(), 

                now.year()); 

  Serial.printf("Jam : %02d:%02d:%02d\n", 

                now.hour(), 

                now.minute(), 

                now.second()); 

  Serial.println("--------------------------------"); 

  Serial.printf("Temp1 : %.1f C\n",t1); 

  Serial.printf("Hum1  : %.1f %%\n",h1); 

  Serial.printf("Temp2 : %.1f C\n",t2); 

  Serial.printf("Hum2  : %.1f %%\n",h2); 

  Serial.println("--------------------------------"); 

  Serial.printf("Avg Temp : %.1f C\n",avgTemp); 

  Serial.printf("Avg Hum  : %.1f %%\n",avgHum); 

  Serial.println("--------------------------------"); 

  Serial.print("PEM : "); 

  Serial.println(heaterState ? "ON" : "OFF"); 

  Serial.print("KIP : "); 

  Serial.println(fanState ? "ON" : "OFF"); 

  Serial.println("================================"); 

} 

 

 

DIGITAL REPOSITORY UNIVERSITAS JEMBER

DIGITAL REPOSITORY UNIVERSITAS JEMBER


