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Uraian Detail Perangkat

Sistem Pemantauan Total Dissolve Solid (TDS) pada Limbah Cair Berbasis Internet
of Things (1oT) merupakan sebuah rancangan teknologi masa kini yang memungkinkan dapat
menjadikan solusi praktis untuk melakukan monitoring terhadap sistem limbah, sensor-sensor
yang terintegrasi akan mengirimkan data untuk melakukan monitoring melalui jaringan
internet pada lingkungan pabrik terutama pada TDS pada limbah cair.

Sistem ini menggunakan ESP32 sebagai mikrokontroler untuk melakukan pembacaan
terhadap kualitas TDS limbah cair yang ada di pabrik dengan menggunakan sensor TDS.
Hasil pembacaan kemudian akan diproses di dalam ESP32 dan akan dilakukan perbandingan
apakah melebihi ambang batas yang telah ditentukan oleh pengguna. Jika hasil pembacaan
TDS melebihi ambang batas yang telah ditetapkan, maka sistem ESP32 akan memberikan
peringantan berupa suara buzzer. Lebih lanjut, seluruh informasi mengenai hasil pembacaan
TDS akan dikirimkan kepada smartphone pengguna, sehingga pengguna dapat memantau
kualitas limbah cair secara real time. Agar sistem ESP32 dapat mengirimkan data pembacaan
TDS ke smartphone pengguna, kami akan menggunakan server MQTT sebagai terminal data
dan penghubung antara sistem ESP32 dan smartphone pengguna.
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Gambar 1. Diagram Alir Sistem

Pada Gambar 1, kami merancang sebuah alur pemrograman untuk melakukan
pemantauan TDS pada limbah cair di pabrik plastik CV. Saudara Plastik. Sistem yang kami
rancang akan melakukan pembacaan terhadap sensor yang dipasang di limbah cair. Ketika
nilai PPM pada limbah cair tersebut melebihi 300, maka sistem akan membunyikan buzzer
peringatan dan mengirimkan peringatan kepada operator melalui smartphone-nya.
Pengiriman peringatan ke smartphone operator harus melalui MQTT server yang bertindak



sebagai terminal dan penghubung data antara sistem pemantau TDS dan smartphone

operator.

Sistem yang dibangun karena berbasis 10T memungkinkan operator untuk

memantau kualitas dari TDS limbah cair dimanapun dan kapanpun. Operator akan menerima
info secara real time selama terhubung dengan jaringan internet.
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Gambar 2. Skematik Rangkaian Sistem Pemantau TDS
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Gambar 3.

Sistem Pemantau TDS

Aliran Data Sistem TDS Meter



LISTING PROGRAM

I Original source code:
https://wiki.keyestudio.com/KS0429 keyestudio TDS_Meter V1.0#Test_Code

Il Project details: https://RandomNerdTutorials.com/arduino-tds-water-quality-sensor/
// Pake WireGuard sapa tau bisa langsung konek lokal

#include <OneWire.h>

#include <DallasTemperature.h>

#include <WiFi.h>

#include <PubSubClient.h>

#include <WireGuard-ESP32.h>

#define TdsSensorPin A0

#define VREF 5.0 /I analog reference voltage(Volt) of the ADC
#define SCOUNT 30 /I sum of sample point

#define MSG_BUFFER_SIZE (50)

#define MQTT_USER  "bagus"

#define MQTT_PASS ™ //ganti password

#define WIFI_SSID "WIiFi24GHz_LantaiBawah"

#define WIFI_PASS  "bagus1993"

#define mqtt_server "192.168.88.210"

#define port 1883

#define ONE_WIRE_BUS 4 // Data wire is conntec to the Arduino digital pin 4

OneWire oneWire(ONE_WIRE_BUS); // Setup a oneWire instance to communicate with any
OneWire devices

DallasTemperature sensors(&oneWire); // Pass our oneWire reference to Dallas Temperature
sensor

WiFiClient espClient;
PubSubClient client(espClient);



static WireGuard wg;

char private_key[] = "EJYif+A70y1Pkuiq9LDO0ycaabicElcuA/fVJiadHgUVw=";
IPAddress local_ip(10,6,0,3);

char public_key[] = "31KMRsIGaGEbfd1wszRNJjMbdEhQ6npTIIIQeLGUWgA=";
char endpoint_address[] = "arducamp.duckdns.org";

int endpoint_port = 51820;

int analogBuffer[SCOUNT]; // store the analog value in the array, read from ADC
int analogBufferTemp[SCOUNT];
int analogBufferindex = 0;

int copyindex = 0;

float averageVoltage = 0;
float tdsValue = 0;
float temperature = 16;  // current temperature for compensation

byte TDSWarning = 0;

String TDSMeterTopic = "sensors/TDSMeter/Number";
String TempTopic = "sensors/Temp/Number";
String TDSWarningTopic = "sensors/TDSMeter/Warning";

String availabilityTopic = "system/available";

void sendNumberTopic(float TDS, float Temp, byte TDSWarning) {
String TDSString = String(TDS);
String TempString = String(Temp);
String TDSWarningString = String(TDSWarning);
client.publish(TDSMeterTopic.c_str(), TDSString.c_str());
client.publish(TempTopic.c_str(), TempString.c_str());
client.publish(TDSWarningTopic.c_str(), TDSWarningString.c_str());

¥



/I median filtering algorithm
int getMedianNum(int bArray[], int iFilterLen){
int bTab[iFilterLen];
for (byte i = 0; i<iFilterLen; i++)
bTab[i] = bArray[i];
inti, j, bTemp;
for (j = 0; j <iFilterLen - 1; j++) {
for (i1=0;1<iFilterLen-j-1; i++) {
if (bTab[i] > bTab[i +1]) {
bTemp = bTab[i];
bTab[i] = bTab[i + 1];
bTab[i + 1] = bTemp;
}
}
}
if ((iFilterLen & 1) > 0){
bTemp = bTab[(iFilterLen - 1) / 2];
}
else {
bTemp = (bTabl[iFilterLen / 2] + bTabl[iFilterLen /2 - 1]) / 2;
}

return bTemp;

by

void checkMessage(char* topic, byte* payload, unsigned int length) {
Serial.print("Message arrived [");
Serial.print(topic);
Serial.print("] =");
Serial.printIn();



String topicStr(topic);
}

void reconnect() {
while (Iclient.connected()) {

Serial.print("Attempting MQTT Connection..");

String clientld = "ESP32Client-";

clientld += String(random(0xffff), HEX);

if (client.connect(clientld.c_str(), MQTT_USER, MQTT_PASS)) {
Serial.printIn("connected™);
Serial.printIn("Sending Availability Confirmation™);
client.publish(availabilityTopic.c_str(), "online");

}else {
Serial.print(“failed, rc=");
Serial.print(client.state());
Serial.printIn(" try again in 5 seconds");
delay(5000);

}

k
k

void setup(){
Serial.begin(115200);
pinMode(TdsSensorPin,INPUT);

sensors.begin(); // Start up the library

Serial.print("Connecting to ");

Serial.printin(WIFI_SSID);



WiFi.mode(WIFI_STA);
WiFi.begin(WIF1_SSID, WIFI_PASS);

while (WiFi.status() '= WL_CONNECTED) {
delay(500);
Serial.print(".");

}

Serial.printIn();
Serial.printin("WiFi Connected");
Serial.printIn("IP address: ");
Serial.printin(WiFi.local IP());

configTime(9 * 60 * 60, 0, "ntp.jst.mfeed.ad.jp", "ntp.nict.jp", "time.google.com");
Serial.printIin("Initializing WireGuard...");
wg.begin(

local_ip,

private_key,

endpoint_address,

public_key,

endpoint_port);

client.setServer(mgtt_server, port);

client.setCallback(checkMessage);

¥

void loop(){
if (!client.connected()) {

reconnect();

¥



client.loop();
static unsigned long analogSampleTimepoint = millis();

if(millis()-analogSampleTimepoint > 40U){ //every 40 milliseconds,read the analog value
from the ADC

analogSampleTimepoint = millis();

analogBuffer[analogBufferindex] = analogRead(TdsSensorPin);  //read the analog value
and store into the buffer

analogBufferindex++;
if(analogBufferindex == SCOUNT){

analogBufferindex = 0;

k
¥

static unsigned long printTimepoint = millis();

if(millis()-printTimepoint > 800U){ // Call sensors.requestTemperatures() to issue a global
temperature and Requests to all devices on the bus

sensors.requestTemperatures();
Serial.print("Celsius temperature: "),

Serial.print(sensors.getTempCBylIndex(0)); // Why "bylndex"? You can have more than
one IC on the same bus. 0 refers to the first IC on the wire

temperature = sensors.getTempCByIndex(0);

printTimepoint = millis();

for(copylIndex=0; copylndex<SCOUNT; copylIndex++){
analogBufferTemp[copyIndex] = analogBuffer[copylndex];

/I read the analog value more stable by the median filtering algorithm, and convert to
voltage value

averageVoltage = getMedianNum(analogBufferTemp,SCOUNT) * (float)VREF / 1024.0;

[ltemperature compensation formula: fFinalResult(25"C)
fFinalResult(current)/(1.0+0.02*(fTP-25.0));

float compensationCoefficient = 1.0+0.02*(temperature-25.0);



[[temperature compensation

float compensationVoltage=averageVoltage/compensationCoefficient;

/[convert voltage value to tds value

tdsValue=(133.42*compensationVoltage*compensationVVoltage*compensationVoltage -
255.86*compensationVoltage*compensationVoltage + 857.39*compensationVoltage)*0.5;

/[Serial.print("voltage:");
/[Serial.print(averageVoltage,2);
//Serial.print("V ");
Serial.print("TDS Value:");
Serial.print(tdsValue,0);
Serial.printin("ppm™);

if (tdsValue > 300) TDSWarning = 1; else TDSWarning = 0;
sendNumberTopic(tdsValue, temperature, TDSWarning);
}
}
}
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