66

DAFTAR PUSTAKA

Abdillah, Moh. Noufal. 2016. Rancang Bangun Alat Pendeteksi Kualitas Tape
Singkong dengan Sensor MQ3 dan Sensor LDR Berbasis Fuzzy logic.
[Skripsi. Program Studi Strata 1 Teknik Elektro] Universitas Jember.

Alexander Octavianus, Daniel. (2015). Pengembangan Sistem Relay Pengendalian
Dan Penghematan Pemakaian Lampu Berbasis Mobile, Seminar Nasional
Informatika 2015, 1979-2328.

Anonim. (2017, Juli). Sensor Gas Mg-3 (Alkohol), Mg-4 (Metana) , Dan Mg-811
(Karbondioksida). http://www.inforbes.com/2017/07/sensor-gas-mq-3-
alkohol-mq-4-metana-dan.htmi

Arixs. (2006). Mengenal Olahan Bahan Pangan Non beras. Bandung
Cybertokoh.

Astria, F. (2014). Rancang Bangun Alat Ukur Ph Dan Suhu Berbasis Short
Message. Jurusan, Teknik Elektro, Universitas Tadulako, 1(1), 47-55.

Azizah, N, dkk. 2012. Pengaruh Lama Fermentasi Terhadap Kadar Alkohol, pH,
Dan Produksi Gas Pada Proses Fermentasi Bioetanol Dari Whey Dengan
Substitusi Kulit Nanas. Research Note. Jurnal Teknologi Aplikasi Pangan

Deputi Menegristek Bidang Pendayagunaan dan Pemasyarakatan 1lmu
Pengetahuan dan Teknologi. 2005. Ketela Pohon/ Singkong (Manihot
utilissima Pohl).
http://www.bebas.vism.org/v13/Data/bididayapertanian/PANGAN/SINGK
ONG.PDF

Desrosier, 1988. Teknologi Pengawetan Pangan. Penerjemah M. Muljohardjo. Ul-
Press, Jakarta.

Devindo, Cathrine S., dkk. (2021). Pengaruh Lama Fermentasi Dalam Pembuatan
Tape, Prosiding SEMNAS BIO 2021, 1(1), 600-607.

Dewi, Wuri Puspita. 2020. Pengaruh Lama Perebusan Singkong Dan Fermentasi
Terhadap Karakteristik Tapai Singkong. [Skripsi. Program Studi
Teknologi Hasil Pertanian, Universitas Sriwijaya]. UA Campus Respitory:
https://repository.unsri.ac.id/34019/1/RAMA 41231 0503138161068 002
)5600_0010056302_01_front_ref.pdf

(2017). Pengaruh Jenis Singkong Dan Ragi Terhadap Kadar Etanol Tape
ngkong. Jurnal IPA dan Pembelajaran IPA (JIPI), 1(1), 26-33.

Optimized using
trial version
www.balesio.com



http://www.inforbes.com/2017/07/sensor-gas-mq-3-alkohol-mq-4-metana-dan.html
http://www.inforbes.com/2017/07/sensor-gas-mq-3-alkohol-mq-4-metana-dan.html
http://www.bebas.vlsm.org/v13/Data/bididayapertanian/PANGAN/SINGKONG.PDF
http://www.bebas.vlsm.org/v13/Data/bididayapertanian/PANGAN/SINGKONG.PDF
https://repository.unsri.ac.id/34019/1/RAMA_41231_0503138161068_002905600_0010056302_01_front_ref.pdf
https://repository.unsri.ac.id/34019/1/RAMA_41231_0503138161068_002905600_0010056302_01_front_ref.pdf

67

Dwi Agustin, Rizgiah. 2020. Sistem Monitoring Suhu Penyimpanan Dan Waktu
Fermentasi Pada Kematangan Tape Ubi Jalar Berbasis Internet Of Things.
[Skripsi, Program Studi Teknik Komputer Politeknik Negeri Jember].

Irawan, Meilia. (2017, Juni 12). Kandungan Alkohol Dalam Tape.
https://wartapilihan.com/kandungan-alkohol-tape/

Kiwi Electronics. (2020, Mei). Review about ph sensor Kkit-e-201c-blue.
https://www.kiwi-electronics.com/en/grove-ph-sensor-kit-e-201c-blue-
10050

Kusuma, Ryzki Yoga. 2020. Penentuan Etil Alkohol Etanol Pada Minuman
Beralkohol Jenis Vodka Dengan Kromatografi Gas. [Laporan Tugas
Akhir, Program Studi Diploma Il Analisis Kimia Universitas Islam
Indonesia Yogyakarta].

Lidiasari, E., Merynda 1. S. dan Friska S. (2006). Pengaruh Perbedaan Suhu
Pengeringan Tepung Tapai Ubi Kayu terhadap Mutu Fisik dan Kimia yang
Dihasilkan. J. llmu-ilmu Pertanian Indonesia, 8(2), 141-146.
http://www.bdpunib.org/jipi/artikeljipi/2006/141.PDF

Liputan 6. (2017, Oktober). Terungkap, Tape Ketan Lebih Memabukkan
Dibanding Bir. https://www.liputan6.com/health/read/3140653/terungkap-
tape-ketan-lebih-memabukkan-dibanding-bir

Maimuna, S. 2004. Pengaruh Interaksi Variasi Suhu dan Lama Fermentasi
Terhadap Kadar Glukosa dan Kadar Alkohol Tape Ketan Hitam. [Skripsi,
Fakultas Sains dan Teknologi Universitas Islam Negeri Malang].

Menkes, Peraturan menteri kesehatan No0.86/1977. 2001:1 - 4.

Nebath, Evert. (2014). Rancang Bangun Alat Pengukur Gas Berbahaya CO Dan
CO, di Lingkungan Industri. Jurnal Teknik Elektro dan Komputer 2014,
65, 2301-8402.

Novi, Lina., dkk. (2017). Karakteristik Sifat Fisiko Kimia Ubi Kayu Berbasis
Kadar Sianida. Jurnal Teknologi Pertanian, 18(2), 119-228.

P2PTM Kemenkes RI. (2018, Agustus). 10 Dampak negatif alkohol bagi
kesehatan.https://p2ptm.kemkes.go.id/infographicp2ptm/stress/page/21/10-
dampak-negatif-alkohol-bagi-kesehatan.

0 University. (2020, Juli). Jenis-Jenis Arduino.
tps://podomorouniversity.ac.id/jenis-jenis-arduino/

Optimized using
trial version
www.balesio.com



https://www.kiwi-electronics.com/en/grove-ph-sensor-kit-e-201c-blue-10050
https://www.kiwi-electronics.com/en/grove-ph-sensor-kit-e-201c-blue-10050
https://www.liputan6.com/health/read/3140653/terungkap-tape-ketan-lebih-memabukkan-dibanding-bir
https://www.liputan6.com/health/read/3140653/terungkap-tape-ketan-lebih-memabukkan-dibanding-bir
https://p2ptm.kemkes.go.id/infographicp2ptm/stress/page/21/10-dampak-negatif-alkohol-bagi-kesehatan
https://p2ptm.kemkes.go.id/infographicp2ptm/stress/page/21/10-dampak-negatif-alkohol-bagi-kesehatan
https://podomorouniversity.ac.id/jenis-jenis-arduino/

68

Rahmatin, Hanik. 2017. Tape, Makanan Fermentasi Berbasis Lokal. [Skripsi,
Universitas Gajah Mada]. https://kanalpengetahuan.tp.ugm.ac.id/menara-
ilmu/2017/741-tape-makanan-fermentasi-berbasis-pangan-lokal.html

Rifki, Muhammad. 2022. Uji Kinerja Alat Booster Fermentasi Tape Ketan.
[Thesis. Jurusan Teknik Elektro]. Universitas Islam Kalimantan.

Sari, M., Fajar, N. (2018). Analisa Kualitatif dan Kuantitatif Kandungan Alkohol
pada Tapai Ketan di Kota Batusangkar. Sainstek : Jurnal Sains dan
Teknologi, 10 (2), 33-36.

Sodri. 2013. Pengendalian Miniatur Instalasi Listrik Menggunakan Mikrokontoler
Arduino Mega Terintegrasi HMI (Human Machine Interface. [SKipsi,
Universitas Indonesia].

Sudheer, Shyni. (2018, April). Sensors in monitoring and Control Applications.
https://education.minecraft.net/en-us/lessons/sensors

Syah, Angelin Putri. (2023, Maret). Apakah Makan Tape Singkong Bermanfaat
Buat Tubuh, https://hellosehat.com/nutrisi/fakta-gizi/manfaat-tape-
singkong/

Wahjuningsih, S.B. 1990. Pengaruh Lama Fermentasi dan Cara pengeringan
Terhadap Mutu Gari yang Dihasilkan. [Skripsi. Fakultas Teknologi
Pertanian Bogor, Institut Pertanian Bogor]. UA Campus Respitory:
http://repository.ipb.ac.id/handle/123456789/29969

Wahyuni, Indah. (2023). Logika Fuzzy Tahanani (Teori dan Implementasi).

Winarno, F. G. dan D. Fardiaz, 1990. Biofermentasi dan Biosintesa Protein.

Optimized using
trial version
www.balesio.com



https://kanalpengetahuan.tp.ugm.ac.id/menara-ilmu/2017/741-tape-makanan-fermentasi-berbasis-pangan-lokal.html
https://kanalpengetahuan.tp.ugm.ac.id/menara-ilmu/2017/741-tape-makanan-fermentasi-berbasis-pangan-lokal.html
https://education.minecraft.net/en-us/lessons/sensors
https://hellosehat.com/nutrisi/fakta-gizi/manfaat-tape-singkong/
https://hellosehat.com/nutrisi/fakta-gizi/manfaat-tape-singkong/

69

LAMPIRAN

Lampiran 1 Dokumentasi alat

August 28, 20252:50 !

Optimized using
trial version
www.balesio.com




Lampiran 2 Pengerjaan alat dan kalibrasi sensor
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Lampiran 3 Pembuatan tape dan pengambilan data

71



Lampiran 4 Program pengujian sensor pH

const int ph_Pin = A0;
float Po = 0;

float PH_step;

int nilai_analog_PH;
double TeganganPh;

/luntuk kalibrasi
float PH4=3.84;
float PH7=3.48;

void setup() {
pinMode (ph_Pin, INPUT);
Serial.begin(9600);

void loop() {

nilai_analog_PH = analogRead(ph_Pin);
Serial.print("Nilai ADC pH: ");
Serial.printIn(nilai_analog_PH);
TeganganPh = 5/1024.0 * nilai_analog_PH;
Serial.print(*Tegangan PH: ");
Serial.println(TeganganPh, 3);

PH_step = (PH4 - PH7)/3;

Po =7.00 + ((PH7 - TeganganPh)/(PH_step));

//[Po =7.00 + ((teganganPh7 - TeganganPh) / PhStep);
Serial.print("Nilai PH cairan: ");

Serial.printin (Po, 2);

delay (3000);

}
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Lampiran 5 Program pengujian sensor alkohol

const int analogPin = AQ; // Pin analog untuk membaca tegangan sensor
float slope = 19.539; // Koefisien kemiringan (slope) dari persamaan regresi
float intercept = -30.794; // Intersep dari persamaan regresi linier

void setup() {
Serial.begin(9600); // Inisialisasi komunikasi serial

}

void loop() {

// Baca nilai tegangan dari sensor

int sensorValue = analogRead(analogPin);

float voltage = sensorValue * (5.0 / 1023.0);

float alcoholConcentration = (voltage * slope + intercept); // Mengubah hasil
menjadi dalam bentuk persentase

I Cetak hasil ke Serial Monitor
Serial.print("Nilai Tegangan: ");
Serial.print(voltage);

Serial.print(" | Konsentrasi Alkohol: ");
Serial.print(alcoholConcentration);
Serial.printin(" %");

delay(30000);
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Lampiran 6 Program pengujian sensor suhu

#include <Wire.h>
#include <LiquidCrystal _12C.h>
#include <DHT.h>

#define DHT_PIN 7
DHT dht(DHT_PIN, DHT11);

class DHTSensor {
private:
float temperature;
public:
void readSensorData() {
temperature = dht.readTemperature();

}

float getTemperature() {
return temperature;}

}

DHTSensor dhtSensor;

Il Inisialisasi LCD I2C dengan alamat 0x27 (sesuaikan jika berbeda)
LiquidCrystal_12C lcd(0x27, 16, 2); // Alamat 0x27, 16 kolom, 2 baris

void setup() {
Icd.begin();  // Inisialisasi LCD
Icd.backlight(); // Nyalakan backlight LCD
Icd.setCursor(0, 0);
lcd.print("Temp: ");

Serial.begin(9600);
dht.begin();
}

void loop() {
dhtSensor.readSensorData();

Serial.print(" %, Temperature: *);
Serial.print(dhtSensor.getTemperature());
Serial.printin(" °C");

d.setCursor(6, 0);
t(dhtSensor.getTemperature());
t(ll C ll) ;

)00);}
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Lampiran 7 Program pengujian aktuator suhu

#include <Wire.h>
#include <LiquidCrystal _12C.h>
#include <DHT.h>

// Deklarasi pin untuk mengendalikan relay
const int heaterRelayPin = 2;

const int fanRelayPin = 3;

const int buzzerPin = 8; // Pin buzzer

// Konfigurasi sensor DHT11
#define DHTPIN 7 // Pin tempat sensor DHT11 dihubungkan
#define DHTTYPE DHT11 // Tipe sensor DHT

DHT dht(DHTPIN, DHTTYPE);

// Konfigurasi LCD 12C
LiquidCrystal_12C lcd(0x27, 20, 4); /I Alamat 12C, jumlah kolom, dan baris

/I Status heater dan Kipas
bool heaterOn = false;
bool fanOn = false;

unsigned long previousMillis = 0; // Waktu terakhir bacaan
const unsigned long interval = 6000;

void setup() {
/ Inisialisasi sensor DHT
dht.begin();

/l Inisialisasi LCD
Icd.begin();
Icd.backlight();
Icd.clear();

/I Set pin sebagai output untuk relay dan buzzer
pinMode(heaterRelayPin, OUTPUT);
pinMode(fanRelayPin, OUTPUT);
pinMode(buzzerPin, OUTPUT);

// Matikan heater dan kipas saat awal

digital Write(heaterRelayPin, HIGH);
diaitalWrite(fanRelayPin, HIGH);
Irite(buzzerPin, LOW); // Matikan buzzer

0 {

d long currentMillis = millis(); // Waktu sekarang
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/I Periksa apakah sudah mencapai interval
it (currentMillis - previousMillis >= interval) {
previousMillis = currentMillis; // Update waktu terakhir bacaan

// Bunyikan buzzer sekali
digitalWrite(buzzerPin, HIGH);
delay(100);
digitalWrite(buzzerPin, LOW);

¥

// Baca suhu dari sensor DHT11
float temperature = dht.readTemperature();

// Tampilkan suhu pada LCD
Icd.setCursor(0, 0);
Icd.print("Temp: ™);
Icd.print(temperature);
Icd.print(" C™);

// Tampilkan status heater pada LCD
Icd.setCursor(0, 1);

Icd.print("Heater: ");
Icd.print(heaterOn ? "ON " : "OFF ");

/l Tampilkan status kipas pada LCD
Icd.setCursor(0, 2);

Icd.print("Fan: ");

Icd.print(fanOn ? "ON " : "OFF ");

// Kontrol heater dan kipas berdasarkan perintah
digitalWrite(heaterRelayPin, heaterOn);
digitalWrite(fanRelayPin, 'fanOn);
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Lampiran 8 Program integrasi sistem

#include <Wire.h>

#include <LiquidCrystal _12C.h>
#include "AlcoholSensor.h"
#include "DFRobot_PH.h"
#include <EEPROM.h>

#include <DHT.h>

#include "HeaterFanController.h™
#include <Fuzzy.h>

#define DHTPIN 7 // Pin data sensor DHT11 terhubung ke pin 2
#define DHTTYPE DHT11 // Tipe sensor DHT yang digunakan
#define PH_PIN Al

DFRobot_PH ph;

DHT dht(DHTPIN, DHTTYPE); // Inisialisasi objek DHT

const int heaterRelayPin = 2;

const int fanRelayPin = 3;

const int dhtPin = 7; // Pin untuk sensor DHT11

LiquidCrystal_12C lcd(0x27, 20, 4); /I Alamat 12C dan ukuran LCD 2004
AlcoholSensor alcoholSensor(A0);
HeaterFanController controller(heaterRelayPin, fanRelayPin);

Il Fuzzifikasi
Fuzzy *fuzzy = new Fuzzy();

/I FuzzylInput for alcohol

FuzzySet *alcoholLow = new FuzzySet(0, 0, 8.63, 12.69);
FuzzySet *alcoholMedium = new FuzzySet(12, 13.48, 13.48, 15);
FuzzySet *alcoholHigh = new FuzzySet(14 16.1, 17, 17);

Il Fuzzylnput for acidity

FuzzySet *acidityLow = new FuzzySet(2.8, 4, 6, 6);

FuzzySet *acidityModerate = new FuzzySet(2.5, 2.75, 2.75, 3);
FuzzySet *acidityHigh = new FuzzySet(0, 0, 1.37, 2.7);

Il FuzzyOutput for tape quality

FuzzySet *immatureQuality = new FuzzySet(0, 0, 2.5, 4);
FuzzySet *almostRipeQuality = new FuzzySet(3, 4.5, 4.5, 6);
FuzzySet *ripeQuality = new FuzzySet(5, 6.5, 6.5, 8);
FuzzySet *overRipeQuality = new FuzzySet(7, 8.5, 10, 10);
int buzzerPin = 8; // Pin buzzer

nsianed long previousMillis = 0;

g interval = 5000; // Interval pembacaan 5 detik

PO {
isasi LCD
n();
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Icd.backlight();

/I Inisialisasi komunikasi serial
Serial.begin(9600);
alcoholSensor.begin();
Inisialisasi pH Sensor
ph.begin();

dht.begin();

controller.begin();

/l Set a random seed
randomSeed(analogRead(0));

/I FuzzylInput for alcohol
Fuzzylnput *alcoholLevel = new Fuzzylnput(1);

alcoholLevel->addFuzzySet(alcoholLow);
alcoholLevel->addFuzzySet(alcoholMedium);
alcoholLevel->addFuzzySet(alcoholHigh);
fuzzy->addFuzzylInput(alcoholLevel);

/I FuzzylInput for acidity
Fuzzylnput *acidityLevel = new Fuzzylnput(2);

acidityLevel->addFuzzySet(acidityLow);
acidityLevel->addFuzzySet(acidityModerate);
acidityLevel->addFuzzySet(acidityHigh);
fuzzy->addFuzzylInput(acidityLevel);

I/ FuzzyOutput for tape quality
FuzzyOutput *tapeQuality = new FuzzyOutput(1);

tapeQuality->addFuzzySet(immatureQuality);
tapeQuality->addFuzzySet(almostRipeQuality);
tapeQuality->addFuzzySet(ripeQuality);
tapeQuality->addFuzzySet(overRipeQuality);
fuzzy->addFuzzyOutput(tapeQuality);

// Building FuzzyRule
FuzzyRuleAntecedent *rulelAntecedent = new FuzzyRuleAntecedent();
rulelAntecedent->joinWithAND(alcoholLow, acidityLow);

FuzzyRuleConsequent *rulelConsequent = new FuzzyRuleConsequent();
rulelConsequent->addOutput(immatureQuality);

lle *fuzzyRulel = new FuzzyRule(1, rulelAntecedent, rulelConsequent);
\ddFuzzyRule(fuzzyRulel);

ng FuzzyRule
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FuzzyRuleAntecedent *rule2Antecedent = new FuzzyRuleAntecedent();
rule2Antecedent->joinWithAND(alcoholLow, acidityModerate);

FuzzyRuleConsequent *rule2Consequent = new FuzzyRuleConsequent();
rule2Consequent->addOutput(almostRipeQuality);

FuzzyRule *fuzzyRule2 = new FuzzyRule(2, rule2Antecedent, rule2Consequent);
fuzzy->addFuzzyRule(fuzzyRule2);

// Building FuzzyRule
FuzzyRuleAntecedent *rule3Antecedent = new FuzzyRuleAntecedent();
rule3Antecedent->joinWithAND(alcoholLow, acidityHigh);

FuzzyRuleConsequent *rule3Consequent = new FuzzyRuleConsequent();
rule3Consequent->addOutput(almostRipeQuality);

FuzzyRule *fuzzyRule3 = new FuzzyRule(3, rule3Antecedent, rule3Consequent);
fuzzy->addFuzzyRule(fuzzyRule3);

// Building FuzzyRule
FuzzyRuleAntecedent *rule4Antecedent = new FuzzyRuleAntecedent();
rule4Antecedent->joinWithAND(alcoholMedium, acidityLow);

FuzzyRuleConsequent *rule4Consequent = new FuzzyRuleConsequent();
rule4Consequent->addOutput(almostRipeQuality);

FuzzyRule *fuzzyRule4 = new FuzzyRule(4, rule4Antecedent, rule4Consequent);
fuzzy->addFuzzyRule(fuzzyRule4);

// Building FuzzyRule
FuzzyRuleAntecedent *rule5Antecedent = new FuzzyRuleAntecedent();
ruleSAntecedent->joinWithAND(alcoholMedium, acidityModerate);

FuzzyRuleConsequent *rule5Consequent = new FuzzyRuleConsequent();
rule5Consequent->addOutput(ripeQuality);

FuzzyRule *fuzzyRule5 = new FuzzyRule(5, rule5Antecedent, rule5Consequent);
fuzzy->addFuzzyRule(fuzzyRule5);

// Building FuzzyRule
FuzzyRuleAntecedent *rule6Antecedent = new FuzzyRuleAntecedent();
rule6Antecedent->joinWithAND(alcoholMedium, acidityHigh);

.-~ 1leConsequent *rule6Consequent = new FuzzyRuleConsequent();
nsequent->addOutput(ripeQuality);

lle *fuzzyRule6 = new FuzzyRule(6, rule6Antecedent, rule6Consequent);
\ddFuzzyRule(fuzzyRule6);

Optimized using
trial version
www.balesio.com




80

// Building FuzzyRule
FuzzyRuleAntecedent *rule7Antecedent = new FuzzyRuleAntecedent();
rule7Antecedent->joinWithAND(alcoholHigh, acidityLow);

FuzzyRuleConsequent *rule7Consequent = new FuzzyRuleConsequent();
rule7Consequent->addOutput(overRipeQuality);

FuzzyRule *fuzzyRule7 = new FuzzyRule(7, rule7Antecedent, rule7Consequent);
fuzzy->addFuzzyRule(fuzzyRule7);

// Building FuzzyRule
FuzzyRuleAntecedent *rule8Antecedent = new FuzzyRuleAntecedent();
rule8Antecedent->joinWithAND(alcoholHigh, acidityModerate);

FuzzyRuleConsequent *rule8Consequent = new FuzzyRuleConsequent();
rule8Consequent->addOutput(overRipeQuality);

FuzzyRule *fuzzyRule8 = new FuzzyRule(8, rule8Antecedent, rule8Consequent);
fuzzy->addFuzzyRule(fuzzyRule8);

// Building FuzzyRule
FuzzyRuleAntecedent *rule9Antecedent = new FuzzyRuleAntecedent();
rule9Antecedent->joinWithAND(alcoholHigh, acidityHigh);

FuzzyRuleConsequent *rule9Consequent = new FuzzyRuleConsequent();
rule9Consequent->addOutput(ripeQuality);

FuzzyRule *fuzzyRule9 = new FuzzyRule(9, rule9Antecedent, rule9Consequent);
fuzzy->addFuzzyRule(fuzzyRule9);

}

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

float temperature = dht.readTemperature();
alcoholSensor.readAndPrintData();

float tegangan = analogRead(PH_PIN) * (5000.0 / 1024.0);
float temperatur = dht.readTemperature();

float pHValue = ph.readPH(tegangan, temperatur);

~*+ Kipas berdasarkan suhu
perature < 36) {
dller.setFan(true); // Nyalakan kipas saat suhu < 35
If (temperature == 36) {
dller.setFan(false); // Matikan kipas saat suhu = 35
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}

/I Atur heater berdasarkan suhu
if (temperature <= 36) {

controller.setHeater(true); // Nyalakan heater saat suhu < 34
} else if (temperature > 35.20) {

controller.setHeater(false); // Matikan heater saat suhu > 35

¥

controller.update(); // Perbarui kontrol heater dan kipas

fuzzy->setinput(1, getAlcoholConcentration());
fuzzy->setinput(2, pHValue);

fuzzy->fuzzify();
Serial.print("Alcohol Level: Low->");
Serial.print(alcoholLow->getPertinence());
Serial.print(", Medium->");
Serial.print(alcoholMedium->getPertinence());
Serial.print(", High->");
Serial.printin(alcoholHigh->getPertinence());

Serial.print("Acidity Level: Low->");
Serial.print(acidityLow->getPertinence());
Serial.print(", Moderate-> ");
Serial.print(acidityModerate->getPertinence());
Serial.print(", High->");
Serial.print(acidityHigh->getPertinence());

float tapeQualityOutput = fuzzy->defuzzify(1);

Serial.printin("Output: ");

Serial.print("Tape Quality: Immature->");
Serial.print(immatureQuality->getPertinence());
Serial.print(", Almost Ripe->");
Serial.print(almostRipeQuality->getPertinence());
Serial.print(", Ripe->");
Serial.print(ripeQuality->getPertinence());
Serial.print(", Over Ripe->");
Serial.printin(overRipeQuality->getPertinence());

Serial.print("Result: );
~-*~* printin(tapeQualityOutput);

tapeQuality;
:QualityOutput >= 0 && tapeQualityOutput <= 3) {
)uality = "Belum Matang";
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} else if (tapeQualityOutput >= 3 && tapeQualityOutput <=5) {
tapeQuality = "Hampir Matang";

} else if (tapeQualityOutput >= 5 && tapeQualityOutput <=7) {
tapeQuality = "Sudah Matang";

}else {
tapeQuality = "Terlalu Matang";

}

Serial.print("Kualitas Tape: ");
Serial.printin(tapeQuality);

Icd.setCursor(0, 0);
lcd.print("Temp: ");
Icd.print(temperature);
Icd.print("C");

Icd.setCursor(0, 1);

Icd.print("Alcohol: ™);
Icd.print(getAlcoholConcentration(), 3);
Icd.print("%");

Icd.setCursor(0, 2);
lcd.print("pH: ");
Icd.print(pHValue, 2);

Icd.setCursor(0, 3);
Icd.print("Tape: ");
Icd.print(tapeQuality);

if (tapeQualityOutput >=5 && tapeQualityOutput <= 8) {
// Bunyikan buzzer dengan frekuensi 1000 Hz selama 1000 ms
tone(buzzerPin, 1000, 1000);
}else {
/I Matikan buzzer
noTone(buzzerPin);}

ph.calibration(tegangan, temperatur);

3
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Lampiran 9 Biaya pembuatan sistem dan alat, serta tape singkong

A Komponen Sistem kontrol
1. Wadah fermentasi 1 Pcs  Rp28.000,- Rp28.000,-
2. Box polos pvc x6 1 Pcs  Rp16.000,- Rp16.000,-
3. Buzzer putih 1 Pcs Rp7.500,- Rp7.500,-
4, FanDC 12V 1 Pcs Rp15.000,- Rp15.000,-
5. Heater udara 1 Pcs Rp62.000,- Rp61.250,-
6. Relay 2 channel 1 Pcs Rp25.000,- Rp25.000,-
7. LCD 2004 Biru 1 Pcs  Rp78.000,- Rp78.000,-
8. Sensor DHT11 1 Pcs Rp25.000,- Rp25.000,-
9. Kabel Jumper 6 Pcs Rp8.5000,- Rp51.000,-
10. Sensor MQ3 1 Pcs  Rp50.275,- Rp50.275,-
11. Sensor pH 1 Pcs Rp314.000,- Rp314.000,-
12. Power supply 12V 1 Pcs  Rp54.000,- Rp54.000,-
13. Arduino Uno 1 Pcs Rp100.100,- Rp100.100,-
14. Kabel serabut 2 Meter Rpl11.500,- Rp23.000,-
NYMHY
15. Breadboard 1 Pcs  Rp20.000,- Rp20.000,-
16. Steker arde 1 Pcs Rp10.000,- Rp10.000,-
Total harga komponen Rp878.125,-
B. Komponen Tape Singkong
1. Singkong 4 kg Rp10.000,- Rp40.000,-
2. Ragi tape 10 Pcs Rp2.000,- Rp20.000,-
3. Gelas ukur 500ml 1 Pcs  Rp30.025,- Rp30.025,-
4. Gelas ukur 10 ml 1 Pcs Rp22.000,- Rp22.000,-
5. Gelas takar 1000ml 1 Pcs  Rp14.000,- Rpl4.000,-
6. Botol 350ml 2 Pcs  Rp6.375,- Rp12.750,-
7. Termometer 1 pcs Rp38.440 Rp38.440
8. Timbangan digital 1 Pcs Rp33.500,- Rp33.500,-
9. Alkoholmeter 1 Pcs  Rp79.000,- Rp79.000,-
10. pH meter 1 Pcs Rp100.000,- Rp100.000,-
Total harga komponen Rp389.715,-
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