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ABSTRACT

This thesis " is.study - and - designing. a remote control system for water

quality monitoring which the pH levels will be recorded on the setting time into SD

card. The pH levels data can be taken to analyze for water quality. The Arduino

Ethernet Rev3 Without PoE is used to control the Arduino system. User can monitor

the Arduino system: with web browser via wi-fi. The developed system helps to

reduce costs and worker.  Arduino: Ethernet Rev3 WITHOUT PoE The 'system can be

connected  with web browser by Wi-Fi signal for monitoring the system. The

systern makes. a convenience and reduces time and reduces costs.
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1.1 anuduan

Uaguulsanugramnsniifiszuuinguamindsluleidminds vihlvesiing
thiethnilunsinasuiiasufuanismng weu. witelinuaminelutevrdminds
\Wulunamnsgugaamnsaar 150 14000 Wumsideailddrelunisasivaeunnidou uas -
fodlinalunissenanisnsasdaudn 1 o1ing dalseu e .le. waluladdidn Saau
fasmsiiozlftadosiladanunmiiitaiuidunliuvessnmndluovrdaiide
woannatazaliing weernisilavinlasanu . JadaduianinsnaiiessuyTaaunimi
luvetndminde Taovinbuszuudaluiifdedoyants Insvuliansuuy Wi iaseinmis
Tanugaamnssildvimsiesastou. Wik Wugniudoyaliaemelulsey ludesy
wihmyinarfiey (pH) insdedeyanisinlumaszuy Wi-fi Timdaavauanansinla
MATUUsTIIYE3 (Web-Browsen) viinisidanse Wiki a16lulssu davauaunsvine
vouniasiiofaldimiuusiees (Web-Browser)

Tumsateszuuianunwiidslulsanuldqunsaiusenouse aeadnsaindni
0% (pH) $7U 140 13asintrluia 11d0s yriudeayaluszuuiadadigliany wi-Fi
u 1 gavihnuiuduueialilasaaulusaaos (Microcontroller) Arduino  Ethernet
Rev3 Without Pof ifedan1saaumsiaionisidin-Uawdesguir wazgunsalia annse
muaulUsunsulumnvedumeiiva- (Interface) sitivusmiges (Web-Browser) Tng

Wsunsuprupugnianyumelsunsy Arduino IDE
1.2 TngUszasAvaslasanu

4 a“ e o =
1. ieUFuussszuutihUsinidelvlaniuunsge  1SO 14000
2. WevsBRunmnuartuiinualuteyaannsodiliesesiiBainle
3. wadunisandldislunisasisdeuamnmmitmaisal fiRns

& ,
4. WoaALsIUANLAZLIATILE UNTATIE0U
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1. AnwimsmvaugUnsaididanselindlaslulasaoulvsaiass Arduino Ethernet
Rev3 Without PoE Huszuuiaietieliany Wi-Fi

2. Annmavinnuvessruuiaietelians Wi-Fi Wannsaiuuazdsdoyal
Ao ImeiUTsnanawazdtayai uIMTRauAAHE

3. AnwilUsunsu Arduino Fuituguitessnuuumiseuanmanandeusediiu
aunsalmeuen

4. AnwwmdnnavieusaaiasiieTafiiey (pH)
J i3 s
1.4 Yszleninaiadrazlasu

o o oy v a wa
1. WWeansruzan wuau uagmldiiglumsasisasumaluvies) jusnis
2. ansovivszuutiuad i densemiunnnags 15O 14000

s H W e A 4 ° '
3. gnnsaUiudssaanmilaluiuil disnunmin@esmndanmsgau 15O 16000



unil 2
oS A s
Ngufvsanannis

2.1 walulag Wi-Fi

annsalilatuanasgunieisnenianeiuuuliats (WLAN) Feguuninsgiu
IEEE 802.11 il Wi-Fi sanuuuanlddmiugunsaiwnmisiieg wazldieiotng LAN windu
' o - £ = - v oa « [ P "o
watlaquuilonld  Wi-Fi iwesiadvduveiiialasadnsalnnwidaqaiuisaidouseiu
a ¢ o L] e U v af o - o a
dumesilalariguasainiiondn A (Access - Point) uasuSiszazyin1svagn

1194 (Access Point) AsBUAAINGENTT gamaon (Hotspot)
2.1.1 QruaANUR Wi-Fi

1. anfnlddrelunsaszuuinietghifeauduans LAN seanisgalunisin
gUnsafyaungia (Access point) - insratedgamlidatauseisssuvlditeuasiliisu
23ANIlARE1AUMINEEN ATINUAIINABINTG

2. Wi-Fi villdin sdeansdiuane a::mnm'amim53u€1’wut&amd§auuﬂaa T
dasiinaiiumonazannsolundreiuefinneg Tlnshifeandoudregunsal wilususiadlu
vinuilaiudgana Wi-Fi simbiiAnnisyheuiiasaananniy

3. Wianasgu IEFE 802 vibifluileeniuinly ~ uasaunseiineg siangnm
goldie

4. tagswrsmwarmnlumsindenigsi. Mstetigveseaulaiuarns

MGINTIUNNEUIATT

5. msapansdslaluszoy 50-100 wins

2.2 47msgau IEEE 802.11b

Wunasguignanuiuavineunseonumieniuannsgiu IEEE 802.11a et w.a.

at o bl 1 L) dﬂ‘

2542 wmsgu IEEE 802.11b lasuaruilenlunisldauedaunivaneunn Tdmeluladi
(39n71 CCK (Complimentary Code Keying) samiumalulad DSSS (Direct Sequence
d q v [ vy W & < a 1 a <

Spread Spectrum) tieliannsaiudsteyaldmedasininaniigeanii 11 wnzdnreiuni

v oA e - ' o a a o ' od v
lneldnaudyariningdiuninud 2.4 inadsnd Fududuanuaieyynlildanuluwuy



v =3 L3 - ar 3 L 4 ]
AN51TUE VRAWINGIAERS BAFINNTIN LATNITUNNY imauaﬂnmmfﬂ'ﬁmmamu

S a ° 1 i v v ' o
UHUAEYURA ﬂ'l“u‘ﬂU'IUﬂ'ﬂum‘ﬁ\TIUFnuﬂ'lﬂﬁﬁ']u‘h 3 guAunfAe

=

1. gwArmd 24 GHz il 16 Yesdyya dmT13udatoya 250 Kbps

2. gwmd 915 GHz il 10 desdyaa onTuditoya 40  Kbps

=

3. gwmud 868 GHz i1 1 desdyniou Swiudedioya 20 Kbps

o U

2.2.1 YoAva4 IEEE 802.11b

Hafvesnsgiu IEEE  802.11b | Afe msléndummditinitgunsaiiisessy
AT IEEE 802.11a viliigunsniillimasgileiirrannsaluntdendudyaalul
lnanifeuszana 38 wmslulasiaiistUn uaz 140 wnsluilaauds sauils dygraannse
weanzaadlasaieinldnnnitgunsaiivsesiuiuannagiu 1EEE 802.11a sonaEn s

w1AIgIY IEEE 802.11b iumdnluinSaavanenisd WiFi

2.3 vainlulasaoulnsatass U Arduino Ethernet Rev3 Without PoE

Arduino Ethernet Rev3 Without PoE ﬁag‘dﬁ?; 2.1 Wuvasaain Arduino.cc 'ﬁﬁ

ATMEGA328 uay luga Ethernet dwiugiidesmsliaiunaunin Network

gllﬁ 2.1 Arduino Ethernet Rev3 Without PoE



2.3.1 Tasediavasvasnlulasaaulnsaaas

Taseainavasuaia Arduino Ethernet Rev3 Without PoE Tesuniseanuuuliivese
finnadnmnzsenniluvszgnalinudumin Taomoluvedalfussgiensesitduiiuse
msliu wazazmndemsimulusunsy fawdangu annsoufundsudyyiu 10
Wethluuszgnalfanludnvassineg Waesndeswazimnyauiuarmdanisldaulaly
A ANWULANADING

vananiudssliRudugunsainaaey Input/Output wuusieg luidessulinmsty
vain elvgllalfiduniesiolunsnaasssswitimswanalusunsy Wy VR Usuald
dmiunaaaun1919UYa ADC %39 Push Button Switch dmiunadau Input Logic #39

L) ar L o v ar :f
LED dmsultnadeaunmsvireuvas Output Logic iWumudatl

2.3.2 puandivasvasalulasaoulnsaaed

Microcontroller ATmega328
Operating Voltage ; 5V
7-12V '
Input Voltage (limits) 6-20V
Digital I/O Pins 14 (of which ¢ provide PWM output)

Arduino Pins reserved - 10 to 13 used for SPI
~f4-usedfor SD card
- 2 W5100 interrupt (when bridged)

Analog Input Pins 6

DC Current per /0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by
bootloader

SRAM : 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

W5100 TCP/IP Embedded Ethernet Controller

Micro SD Card with active voltage translators



2.4 vannIN15INNLEY (pH)

\A30eTnfiley (pH) erfemdnnisTarumeinglwil (Electrical Potential) fAndu
suindidninsada (ndicator Electrode) #aguagluasazats udaudsudrntusing
ndliiliidudn pH TaensiisuArfudviesunnsgiu (Standard Buffer) nsduann
pH  Aauwvaunainaunisveudan (Nemst’s Equation)  dwndusuadeulniiives
wadlwilh (Electrical  Cel)  1aq Tmenisimiisunulalasiaudianinga (Hydrogen

Electrode) @arvualviiusuadoulwiviniu 0.0000 Trad # 25%

a wa)

Tumedfudlidenldlalasaudianinsaludaalniesieds dwsuniswian pH
a o =l ] [ L7 al u‘; =
wsglalasiaudidninsativuialngliasainfenislday faiu National Bureau of
Standard (NBS) 3srimussn pH vesiriasinnsguiiueatd Taonisinen pH sasdvives
v a e or o =l = ar - oA e - L 1
wasgunedlaninininsin Ag/AeCl Wisuiisunulelasisudiaalnsndlalildseuss
38UINNUBUNAT (Liquid Junction)
@ Y O I ' = <t ol ]
N1519A1 pH Y8IA13A%AERN 08 1INRBINIINTIUAT IalSaulisuAuAt pH veq

Uivlasinnsgusannsadanlaeingns

pHu = (pHsHEU-ESIF)/(RTIN10) (2.1)

lay

pHu = filavueasazauiifesnnsnsium

pHs = = filavvasiviiwesiiasgiu

Eu = wsaindeuliwesatsavaefisaamsnsum Uoules)

Es = meéaulﬂﬁwmﬂ’wMas’mmgm (Joules)

P = AIPIRIYBINITUAE = 96,487.0 coulombs/equivalent

R = AIAIYBIUNA = 8.3143 Joules/mole/degree

4 = PIANAAIU = DIANTATEA + 273.15

In 10

Il

Natural log 84 10 = 2.30259

MNAUNS (2.1) aunsamuwumInIsnaudussvadianinsninitey (pH) lanaunis (2.2)

Eu = Es + (0.0591(pHu-pHs)) (2.2)
o
Eu = usampdeulWivesasazauiidesnisnsiuen Uoules)
Es = wsundsubiihvesiminesinasgu Joules)



o v '
pHu NOYYDIATATAARBINTNITIUAT

pHs Wovvosinimesunsgu

2.4.1 gunsal pH Sensor Kit

0 « w - ° v o
pH Sensor Kit uyaieuiges (Sensor) Maguil 2.2 vhwihinsaadurudunse
' Ld o o v o ar  w o o o v 3
AN wsaut:uqa Controller WivuMasI9TudYIULBUIaDN (Analog) MinlAaniguges
o 3 i v g v = Ve W@ o
(Sensor) ualszanawadsdoyaldiuglvanmae Serial Port (UART) gldiiasdardalui

o o v o " W oW -
luga Controller Litesudyanusioants lngiiiuvisinfaguin 2.3

glh'n' 2.3 pH Sensor



2.4.2 AnANUAYEY pH Sensor

Silver/Silver Chloride Electrode

pH Range: 0-14 (Na+ error at >12.3 pH)
Operating Temperature: 1°C - 99°C

Max PSI: 690kPa (100PSI)

Speed of Response: 95% in 1 second
Isopotential Point: pH 7.00 (0 mV)
Dimensions 12mm X 150mm (1/2" X 6")

2.4.3 pouauiaves pH Controller Module

Wugunsaiidaelunisiensasywinegy pH- Sensor iU Micracontroller viléiing
& A ar % o [ = | wer Bl o ar '
Tuluea39INA2 pH Controller Module ®aigusnnegun 2.4 Intinsideuddalyusunsuadi
drwasluvhlianunsndsam pH Sensor Talaglidaadaulusunsuiumlmi Taayadidsacing

frouandluzuil 2.5 nanmohmedailuldldaedy Micocontroller

3'&]‘171l 2.4 pH Controller Module

Full Range pH Reading From 0.01 to 14.00
Accuracy Within Two Significant Figures (XX.XX)

Single Reading or Continuous Reading Modes
Temperature Dependent or Independent Readings

Simple Calibration Protocol



Simple Asynchronous Serial Connectivity (Voltage Swing 0-VCC)

Simple Instruction Set consisting of Only 11 Commands

Micro Footprint Circuitry

Debugging LED's

3.3V to 5.5V Operational Voltage

Low Power Consumption

Dimensions: 14mm X 20.16mm (0.55" X0.79")

Duty Calibration 12 Months

P

Command
L

Lo

R

c

TTT

Command list Quick reference

Function

Enables debugging LEDs
Disables debugging LEDs
Takes one pH reading

Takes continuous pH readings every 378 Milliseconds.

Take temperaturs dependent reading.

Stops 3 readings. Enter stanchyiquiescent mode,
Calibration at pHiSEven:

Calibration at pHIES
Calibration at pH

Return Circuit to factory seftings

information: Type of Circuit » firmware version » firmware creation date

gﬂﬁ 2.5 'smn'ﬁﬁ"fé"q Contréller Module

Default state
Enabied
Disabled

NiA

N/A
“C
Ni&
NiA
N/A
NiA
NiA
N/A
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2.5 gunsnilaendaysyras Wi-Fi Tenda 150m+

Tenda 150m+ ugUnsaiilédedoyaas Wik vesszuu Taoidendafuuadn
Arduino Ethernet Rev3 Without PoE sumieansuau (LAN) farteiiuszerlunisds

° L I n‘ og J al a o -J
doyayres Wi-Fi virlianansadedyanailulalnadeiu. Sadidnwarsdaguil 2.6

sU#l 2.6 Tenda 150m+

2.6 Wsunsu Arduino
2.6.1 fiuwazanuslusunsy Arduino

Arduino 1Tu Platform 8e.//0 vasaatieites it /0 Suitugiiwaiieaiunisly
1y wazmsFeuilasivedaszmiaufivgadiddldniuan Port 1O Liaudu Port
Digital, Port Analog, PWM uay Serial Port @1 Arduino tuiiuiniesilofiasvinle
Aanmesansaiudyy LN uen wardsdyarulumuaugunsalneuenlfednail
\J'ss?m%n'm:u1nn’h'li’tﬁ‘siaaﬁ%ﬁgdﬁss‘hUa%ﬂaanuuumnlufimﬁauﬁaLmai‘%mﬁmuazﬁ
Wsunswianndmiuidsulsunsuliuadaitaem Aduino aunsadszgndinadadld
divzivdygannainivislwuwesuazaiunumasal, uewmed, uiegunsaldug ms
digulusunsy  Arduino Wuldiauwuuvianudasswievanudadetulusunsuivieuuy
\30eRid Musinamnsavsvnevtulitewieerdedusaiiiune dalusunsuian Arduino

aseniluan (Download) 16
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Arduino Lflummﬁm'ﬁ'ﬁlﬂ'ﬁlﬂuﬂuaﬂaﬂﬁ‘nmsﬁwmlﬂmﬂau‘[maLaa‘:‘msga AVR
WuY Open Source #Mld¥umsusuugunanlassmsiann Open Source waa AVR #n
Tassmavilafidedn  “Wiing”  wiiieaninlasamsves “Wiring” 1@anld AVR uefd
ATmega128 Fuihilulaspeulnsaimesiiilsnnuvemismusiuas 1O Aoutrann wawi
d1fiy ATmega128 Hudwiilidadauuy sMD FuiiifuguassedwmiudGusulunsads

u

vesnuazAaanstuInldauiues wazveinsziivundeutndlvadeenaginiuarus iy
dmiudiududidedldfummidenindiags uivdsmnitiiuan Arduino 1h Source Code
w91 “Wiring” umiannuiulgshnilagliannsaldauiulilasroulnsamefouiadn 1y
Mega8, Mega168, Mega328 ladavinlusyuuiaasvesussmilvuaidnainit “Wiring” wn
wazdaligunsaitiosBurinliinedonisdersastéauiuies wazdadssudamunulunisasng
vaialulfinn demiliosivinli Arduino lasumnudenamilinuhlanduegannly
TBTIABUTINGY  Arduino iluveialulasaaulwsamed (Microcontrollen) Tasld  AVR
vadntiudivsvinanauardsarnimnydwivinluldlunisdnyideudsyuy
Lulasngulvnsaiass (Microcontrollen) wazhluusvgnalivudafunisaiunugunsel
Input/Qutput #1199 Tiuaae isluwuuidunasiufiResassiadoudeday
Twfugunsaidug 19y Aesfames | PC iusu idAdannaini Arduin atuayums
t‘z’famiaﬁuqdn?cﬁ Input/Output 6137 TAxInNuNy MUy Digital waz Analog4u M33uan
NNAIATUI aUnselAsIaTU (Sensor) WUUAIIY svﬂlﬂﬁanwsmu@qﬂnmi Output #1799
faud LED, vaeslw, uaWas, a8 1a1 lnessuuesauIsues Arduino @urTaaiiiuay
Usznoviulfanilies lunsdindlinefinnniFnudidnmseindogtihmseannsotouniiaes
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#include <SoftwareSerial.h>

#include <SPL.h>

#include <Etherneth>

#include <Wire.h>

#define rxpin 2 //set the RX pinto pin 2
#define txpin 3 -

#define maxLength 30
SoftwareSerial myserial{rpin, tpin);

/* Etehernet define */
byte mac[] = {

OxDE, OxAD, 0xBE, OxEF, OxFE, OXED }; //physical. mac address
byte ipll = {

192, 168, 2, 2Q1%; // static ip-of Arduino
byte gateway[] = {

192, 168, 2, 254 }; // gateway address

byte subnet[] = {

255,255,255 0% //subnet mask
EthernetServer server(80); //web server port
char c;

// function prototype

void step1(void);



void step2(void);

void step3(void);

void stepd(void);

void HWcontrol(void);
void ClearData(void);

float div(float numerator, float denominator);

// set pin numbers:
const int SENSOR_IN = 7;
const int PUMP OUT =-8; ..

const int VALVE_OUT =/9; -

// variables will change:
int sensor _status = 1;

unsigned char stepwork = 0;:

42

String inputstring.= "; //a string to hold incoming data from the PC

String sensorstring = ™, //a string to hold the data from the Atlas Seientific product

boolean input_stringcomplete = false; //have we received all the data from the PC

boolean sensor_stringcomplete = false;
float pHdata[11];

ﬁoat pHave;

boolean Power = false;

String inString = String(maxLength);
unsigned int interval_time; |

unsigned int interval_time_set = 10;
unsigned int minute_time;

int status_value;

void setup() {



Serial.begin(9600);
while (1Serial);
Ethernet.begin(mac, ip, gateway, subnet);

myserial.begin(38400);

// initialize the LED pin as an output:
pinMode(PUMP_OUT, OUTPUT);
pinMode(VALVE OUT, OUTPUT);

// initialize the pushbutton pin as an input:
pinMode(SENSOR_IN, INPUT);

// initialize output

digitalWrite(VALVE_QUT, HIGH); ‘
digitalWrite(PUMP_OUT, HIGH); ;

ste:pwork =pl):

delay(1000);

void loop()
{

// Create a client connection
EthernetClient client = server.available();
if (client)

{
| boolean current_line_is_blank = true;

Serial.printin("Client is connected\n");

while (client.connected())

{

if (client.available())



¢ = client.read();
if (inString.length() < maxLength)
{

inString += ¢;
}
//Serial.write(c);
fc == ")
{

if (inString.indexOf("2") > ~1)

{

int Pos_CC = inString.indexOf("s=")+2;

int End_CC = inString.indexOf(" *, Pos CQO);

iflEnd_CC <.0)
{
End_CC = inString.length() + 2;

String Sdata = inString.substring(Pos CC,End CO);
//Serial.printlntSdata);

String Sstatus = Sdata.substring(0,1);

char intbuf[32];

Sstatus.toCharArray(intbuf, sizeof(intbuf)); :
statu.s_valué = atoi(intbuf);
//Serial.printin(status_value);

String Stimer = Sdata.substring(11,End_CC);
Stimer.toCharArray(intbuf, sizeof(intbuf));

interval_time_set = atoi(intbuf);

aq



//Serial println(interval_time_set);
//int interval_time_index = inString.indexOf("l=");

}

if((status_value == 1)&&{Power == false))

{
Power = true;
stepwork = 1;
Serial.printin("\nstep1: Vaccum Water\n");
Serial.println("Power: ON\n"),
Serial.println("Please wait few times\n");

}

else if(status_value == 0)

{

Power = false;

ClearData();
}
if (c == \g)
{

//client.printin("HTTP/1.1 200 OK");

//client.printin("Content-Type: text/html");

//client.println("Connection: close"); // the connection will be closed after

completion of the response

a5

//dient.println("RefresH: 30"); // refresh the page automatically every 30 sec

client.printtn();
//client.printtn("<IDOCTYPE HTML>");
client.println("<html>");

client.println("<title>pH Measurment</title>");



client.printin("<body>");

if (Power)

{

client.print(" pH Measurment is <font color="green'>ONLINE</font>");
else

client.print(" pH Measurment is <font color="red'>OFFLINE</font>");
}
client.printin("<br />");
iftpHave >= 0)
{
client.print(* pH Value: ),
client.print("<font cotor="blue'>");
clien‘t.print(pH.avg);

client.print("</font>");

client.print("<FORM action=\"http://192.168.2.201/A\" >*);
client.print("<P> <INPUT type=\"radio\' name=\"status\" value=\"1\"");
if(Power) client.print("checked=\"checked\"");

client.print(">ON");

client.print("<P> <INPUT type=\"radio\" name=\"status\" value=\'0\“");
iftPower) clfent.print("checked=\'chécked\"');

client.print(">OFF");

client.print("<P> <INPUT type=\"text\" name=\"interval\"value=\"");

client.print(interval_time_set);



client.print("\" size=\"10\" maxlength=\"50\">Minutes (0-1140 Min.)<br>");

client.print("<P> <INPUT type=\"submit\" value=\"Submit\"> </FORM>");

client.printin("</body>");
client.println("</html>");
break;

}

if (c == "\n')

{
current_line_is_blank = true;

}

else if (c 1= "\r)

{

current_line_is blank = false;

}

delay(1);

// close the connection:
inString="";

client.stop();
client.flush();

Serial.printin("client disonnected");

if(Power)
{
//Serial.println(*Status: Running\n");

HWcontrol();
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//SerialprintIn(stepwork+'0");

//if(Power) Serial.printin("Power = true \n");

if((Power)&&(stepwork == 0))

{
//Serial.printin(minute_time+"r\n");
myserial.print("L1\r");
minute_time++;
delay(100);
iftminute_time >= 600)

{
minute-time = 0;
interval time++;
iflinterval_time >= interval_time_set)
{
myserial print("LO\r");
interval_time = 0;

stepwork = 1;

void ClearData(void)
{
//Power = false;

minute_time = 0;
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interval_time = 0;

stepwork = 0;
digitalWrite(VALVE_OUT, HIGH);
digitalWrite(PUMP_OUT, HIGH);

void HWcontrol(void)
{
switch(stepwork)
{
case 1: step1();
break;
case 2: step2();
break;
case 3: step3();
break;
default: /* Do Nothing */
break;

 void step1(void)
: :
sensor_status = digitalRead(SENSOR_IN);
if (sensor_status == HIGH)
{
digitalWrite(PUMP_OUT, HIGH);

digitalWrite(VALVE_OUT, HIGH);
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stepwork = 2;

Serial.println("\nstep2: pH Mesurment\n");

else

digitalWrite(PUMP_OUT, LOW);
digitalWrite(VALVE_OUT, LOW);

void step2(void)

{
static unsigned char x = 0;
unsigned char y = 0;
//myserial print("R\r");
myserial.print("R\r");
delay(1000);

while (myserial.available()

{ //while a char is holding:in the serial buffer

char inchar = (char)mysérial.read();

sensorstring += inchar

if (inchar == "\r') {sensor_stringcomplete = true;}

//if the incoming character is a <CR>, set the flag

if (sensor_stringcomplete)

{
char floatbuf[32];

//eet the new char

//add-it to the sensorString
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sensorstring.toCharArray(floatbuf, sizeof(floatbuf));

pHdata[x] = atof(floatbuf);

//Serial.print(pHdata);

//Serial.print(\n");

sensorstring = "; //clear the string:
sensor_stringcomplete = false; //reset the flag

used to tell if we have received a completed string from the Atlas Scientific product

}

X++;
//Serialprint(pHdatalx-11);
//Serialprint("\r\n\n");
if(x > 12)
{
forly = 1; y < 10; y++)
{
pHavg 4= pHdataly];
//Serial print(pHdataly});
//delay(200);
//Serial.print("\r\n");
}
Serial.print(pHavg);
pHavg = (ﬂoat)(bHavg/(ﬂoat)lO);
Serial.print("pHave = ");
Serial.print(pHavg);
stepwork = 3;
Serial.println(™\\nstep3: Release Water\n");

% .=



void step3(void)
{
static unsigned int time_end;
digitalWrite(VALVE_OUT, LOW);
delay(100);
time_end++;
//Serial.printin(time_end);
//Serial.println("\r\n");
if(time_end >= 1200)
{
time_end = 0;
digitalWrite(VALVE_OUT, HIGH);
stepwork = 0;

Serialprintin("\rPower: OFF*);
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