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Produkt C.

1459105294

Modul PH-4502C pro mereni pH

E PoPIs

Modul je uréen pro zpracovani signalu z pH
senzoru. Vystup modulu lze dale zpracovavat
hardwarové

mikrokontroléry.  Zafizeni  lze

kalibrovat vestavénym potenciometrem. Pro
optimalni kalibraci je modul opatfen 10K NTC
termistorem. Modul dale disponuje vystupem,
ktery indikuje prekroCeni nastaveného prahu
kyselosti.

e  BNC kon. (samice) pro pfipojeni sondy

e  hardwarova kalibrace

e indikace prekroceni pH prahu

e indikac¢ni LED diody

=

SPECIFIKACE

Napajeci napéti 5VDC
Proud 5az10 mA
Napétova log. 5VDC

uroven

Napétova log. -

indikaéni vystup 1(L)-4(H)vDC

Rozsah .
méritelnosti pH 0az 14 pH
Cas pro ustaleni <60s

meéreni

Termistor

Detekovatelna
teplota

Operachni teplota

Rozmeéry

Prumér mont.
otvoru

Rozte¢ mont.
otvoru

TOKNTC

0az60°C

-10az 50 °C

66 Xx32x16 mm

3 mm

35x25mm
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=3 ZAPOJENI

RozloZeni modulu

Potenciometr pro kalibraci Potenciometr pro nastaveni pH prahu

Indik. LED pH prahu

Indik. LED napajeni

+5 VDC

GND

Vystupni signal pH
Vystupni signal prahu

Vystupni signal teploty

Termistor
Pripojeni k Arduinu
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34 UKAZKA PROGRAMU

00001

Ukdazkovy program obsahuje moZnost automatické kalibrace (bez nunosti hardwarové kalibrace).
Kalibrace je nativné vypnuta a Ize ji zapnout zménou promeénné calibrationEnabled do stavu TRUE.
Vystup kalibrace upravi hodnotu proménné calibVal. Dana proménna je soucasti vypoctu pH hodnoty.
Pokud je kalibrace aktivovana, provede se po kazdém startu Arduina. Je nicméné nutné, aby byla pH
sonda ponorena do roztoku o hodnoté pH, ktera je shodna s hodnotou konstanty PH_CALIB_REF
(uzivatel ji maze libovolné ménit).

Pokud se uzivatel rozhodne softwarovou kalibraci nepouzit, musi vhodné zvolit hodnotu proménné
calibVal. Hodnota v programu je nastavena na zakladé kalibrace, ktera byla provedena béhem
testovani. Hodnota musi byt prepocitana pro kazdy modul, aby bylo méreni co nejpresnéjsi. Pokud
uzivatel nechce hodnotu ménit nebo ji ponecha nulovou, musi vyuzit hardwarovou kalibraci.

#include <Arduino.h>

#define PH_SENSOR_PIN A0
#define AVG_ARRAY_SIZE 5
#define DELAY_BETWEEN_SAMPLES 20 //ms

#define VOLTAGE 5 //V
#define VOLTAGE_REF 1023
#define PH_REF -5.7

#define CALIB_SAMPLES 7
#define USELESS_SAMPLES 3

#define PH_CALIB_REF 6.86 //pH — used as reference for calibration

uint32_t avgValue = 0;

uint16_t analogValBuf[AVG_ARRAY_SIZE];
uint8_t actualldx = 0;

bool firstSampling = true;

float sensorVoltage;

float phValue;

float calibVal = 33; //change this value to calibrate

bool calibrationEnabled = false; //auto calibration — change calibVal
bool firstCalibSample = true;

uint8_t numCalibSamples = 0;

uint32_t calibAvg = 0;
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void calibration();
void fillBuffer();

void getFloatingAvg();
void sampling();

//function for software calibration — depends on variable calibrationEnabled and constant PH_CALIB_REF
void calibration(){
for (numCalibSamples = 0; numCalibSamples < CALIB_SAMPLES; numCalibSamples++){
if(firstCalibSample){
fillBuffer();
getFloatingAvg();
firstCalibSample = !firstCalibSample;
}
else{
if(actualldx < AVG_ARRAY_SIZE){
analogValBuf[actualldx] = analogRead(PH_SENSOR_PIN);
delay(DELAY_BETWEEN_SAMPLES);
getFloatingAvg();
actualldx++;
}
elsef
actualldx = 0;
numCalibSamples—;
}
}
if(numCalibSamples >= USELESS_SAMPLES && actualldx != 0){
calibAvg += avgValue;
}
}
calibAvg = calibAvg / (CALIB_SAMPLES - USELESS_SAMPLES);
sensorVoltage = (float)calibAvg * VOLTAGE / VOLTAGE_REF;
calibVal = -PH_REF * sensorVoltage + PH_CALIB_REF;
Serial.print("Calib value: ");
Serial.printIn(calibVal);
}

//fill whole floating average buffer — it is used only at start (empty buffer)
void fillBuffer(){
for (inti = 0;i < AVG_ARRAY_SIZE; i++)
{
analogValBufli] = analogRead(PH_SENSOR_PIN);
delay(DELAY_BETWEEN_SAMPLES);
}
}

//calculate actual value of floating average
void getFloatingAvg(){
for (inti=0;i < AVG_ARRAY_SIZE; i++){
avgValue += analogValBuf][i];
}
avgValue = avgValue / AVG_ARRAY_SIZE;
}
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//when function is called one sample is grabbed
void sampling(){
if(firstSampling){
fillBuffer();
getFloatingAvg();
firstSampling = !firstSampling;
}
else{
if(actualldx < AVG_ARRAY_SIZE){
analogValBuf[actualldx] = analogRead(PH_SENSOR_PIN);
getFloatingAvg();
actualldx++;
}
else{
actualldx = 0;
}
}
}

void setup() {
Serial.begin(9600);
if(calibrationEnabled){
calibration();
}
}

void loop() {
sampling();
sensorVoltage = (float)avgValue * VOLTAGE / VOLTAGE_REF;
phValue = PH_REF * sensorVoltage + calibVal;
Serial.print("pH value: ");
Serial.printin(phValue);
delay(1000);
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