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Abstract

Water quality affects millions around the world by directly affecting their health. Water shortage
directly impacts the quality of water and will force people to tap into scarce water resources despite its
quality level. These are serious issues in countries with low annual rainfall or in poor countries. This
issue is a serious one in Palestine despite the fact that Palestine receives a moderate annual rainfall and
may not be considered a poor country. The special issue in Palestine is related to the Israeli occupation
and its control over the ground water resources of the land. Very limited water quantity gets routed to
Palestinian controlled cities and must be distributed over a large number of population giving each
resident a much smaller quantity than their daily needs. However, water is not evenly distributed between
residents due to the water pipelines network routing. The limited amount of water will reach certain areas
before others and people closer to the main line will get their water before those farther from the line.
Giving these facts, there is a need for creative thinking to find a solution for this problem within our
circumstances. | propose a Drinking Water Quality Monitoring system "DWQM" to tackle these
problems. The system is supposed to be able to monitor the distributed water quantity and quality,
detecting pipeline leakage, transferring two-way data to the consumers and the water distribution
authority. The mechanical portion of the conventional water meter will be changed to an electrical one
with actuators, sensors and controller capable of processing sensor information, communicating data and

status, and receiving remote commands.
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#define SensorPin 0 //pH meter Analog output to Arduino Analog Input 0
#define Offset 0.00 //deviation compensate

unsigned long int avgValue; //Store the average value of the sensor feedback

const byte Im35 =5; // Im35
float Im_voltage ,Im_degree; //Im35

const byte pressure_in=2; // pin pressure

const byte relay_out= 3¢
const byte relay_in = 4

const byte relay_tanck=5; // selrnoid pin output.

volatile int NbTopsFan; //measuring the rising edges of the signal
int Calc ¢

int hallsensor = 2; //The pin location of the flow sensor

//flow interupt

void rpm () //This is the function that the interupt calls
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}

NbTopsFan++; //This function measures the rising and falling edge of the hall effect sensors signal:
{
//The setup() method runs once, when the sketch starts
void setup} ()
pinMode(relay_out,OUTPUT); // selenoid pin out
pinMode(relay_in,OUTPUT); // selenoid pin out
pinMode(relay_tanck,OUTPUT); // selenoid pin out
pinMode(hallsensor, INPUT); //initializes digital pin 2 as an input
Serial.begin(9600); //This is the setup function where the serial port is initialised!
attachinterrupt(0, rpm, RISING); //and the interrupt is attached
Serial.begin(9600); //Baud rate: 9600
pinMode(13,0UTPUT):
Serial.printin("Ready"); //Test the serial monitor
{
void loop} ()
digitalWrite (relay_out,LOW):
digitalWrite (relay_tanck,LOW):
// turb code:
int turb_Volt = analogRead(A1); // read the input on analog pin 0:

float turbidity = turb_Volt * (5.0 / 1024.0); // Convert the analog reading (which goes from 0 - 1023) to a
voltage (0 - 4500mV):

float turbidity_value = (1646.6442*(pow(turbidity,2))) - (12690*turbidity) + 24094 ;// equation of the
relationship between the voltage and turbidity:

Serial.print(" turbidity:"):

Serial.printin(turbidity value); // print out the value you read:

//PRESSURE CODE

*/ int pressure_Volt = analogRead(pressure_in); //read pressure analog pin 2
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float pressure_value = pressure_Volt ¢(1024.0 / 5.00) *
float pressure = (pressure_value*2.50) -2.50¢
Serial.printin("pressure"):
Serial.printin(pressure):
/*
// Im35 code
Im_voltage= analogRead(Im35) ¢
Im_voltage = Im_voltage*5000/1024:
Im_degree = Im_voltage/10¢
Serial.printin("temprutre"):

Serial.printin(Im_degree):

//ph code

b

int buf[10]; //buffer for read analog
for(int i=0;i<10;i++) //Get 10 sample value from the sensor for smooth the value
b

buf[i]=analogRead(SensorPin):

delay:(10)

{

for(int i=0;i<9;i++) //sort the analog from small to large
b

for(int j=i+1;j<10;j++)

b

if(buf[i]>buf[j])

b

int temp=Dbuf[i]
buf[i]=buf[j]¢
buf[j]=temp
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{{

avgValue=0:

for(int i=2;i<8;i++) //take the average value of 6 center sample
avgValue+=Dbuf[i]¢

float phValue=(float)avgValue*5.0/1024/6; //convert the analog into millivolt
phValue=3.5*phValue+Offset; //convert the millivolt into pH value
Serial.print(" pH:"):

Serial.print(phValue,2)¢

Serial.printlns(" ")

{

// Flow code
NbTopsFan = 0; //Set NbTops to O ready for calculations
sei(); //Enables interrupts
delay (1000); //Wait 1 second
cli(); //Disable interrupts
Calc = (NbTopsFan * 60 / 7.5); //(Pulse frequency x 60) / 7.5Q, = flow rate in L/hour
Serial.print (Calc, DEC); //Prints the number calculated above
Serial.print (" L/hour\r\n"); //Prints "L/hour" and returns a new line
if (turbidity_value <4)}
digitalWrite (relay_in,LOW){¢
else
} digitalWrite (relay_out,HIGH:(
digitalWrite (relay_tanck,HIGH):

Serial.print(" WATER IS BAD"):

{
{
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Features Data
Power Supply 9-32vDC
Output Signal 4-20mA

Capacity Range 0-10bar(gauge pressure)
Pressure Connection G1/4
Comprehensive Precision 0.5%FS
Overload Capacity 2-4 times
Temperature Range -40 to 110C

Pressure Medium

Non-corrosive liquid or air
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Features Data
Mini. Working Voltage DC 4.5V
Max. Working Current 15mA(DC 5V)
Working Voltage 5V ~ 24V
Flow Rate Range 1~ 30L/min
Load Capacity <10mA(DC 5V)
Operating Temperature <80°C
Liquid Temperature <120°C
Operating Humidity 35% ~ 90%RH
Water Pressure <2.0MPa
Storage Temperature -25°C ~ +80°C
Storage Humidity 25% ~ 95%RH
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Features Data
Linear Relationship 10mV/°C+
Power Supply 4~30V
Temperature Range -55°C ~ 150°C
Accuracy 5 °CO0.

Current Drain

Less than 60-pA

Low-Impedance Output

0.1 Q for 1-mA Load
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Features

Data
Working Voltage DC5V
Measuring Range 0 - 14PH

Accuracy +0.1pH (25 °C)
Operation Temperature 0 °C ~ 60°C
Response Time < Imin

pH Sensor with BNC Connector

shngugll Bl agall s dDle .2

Potential pH potential pH
difference (mV) difference (mV)
414.12 0.00 -414.12 14.00
354.96 1.00 -354.96 13.00
295.80 2.00 -295.80 12.00
236.64 3.00 -236.64 11.00
177.48 4.00 -177.48 10.00
118.32 5.00 -118.32 9.00
59.16 6.00 -59.16 8.00

AV
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Features Data
Working Voltage Dcs5v
Working Current 30mA (Max)

Response Time 500ms

Insulation Resistance

100 meters 2(min)

Output Voltage 0-45v
Operation Temperature -30°C ~ +80°C
Storage Temperature -10°C ~ +80°C
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Features

Data

The environment work

sea level

Not more than 2500 meters above

Working medium temperature

0 °C ~+ 60 °C (nitrile rubber)
Medium Water, gas, oil
Dc12v (the production line
Rated voltage detection voltages fall 15 percent)
Power rating 5w
Rated current 400MA

Working pressure

0.02 ~ 0.8MPA; can withstand
static pressure of not less than
2.0mpa

Working life

The use of imported stainless

steel spring and high-quality
materials, to work at least

Vi
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Features

Data
Microcontroller ATmega328P
Operating Voltage 5V
Input VVoltage (recommended) 7-12V
Input VVoltage (limit) 6-20V

Digital 1/0 Pins 14 (of which 6 provide PWM output)
PWM Digital I/0O Pins 6
Analog Input Pins 6
DC Current per I/O Pin 20 mA
DC Current for 3.3V Pin 50 mA

Flash Memory

32 KB (ATmega328P)

SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Clock Speed 16 MHz
LED BUILTIN 13
Width 53.4 mm
Length 68.6 mm
Weight 259
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