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ABSTRACT

This thesis presents the design of wireless level control system that consists

of five parts including hardware, software for control PLC, actuator, level transmitter

and flow transmitter parts. However, this

thesis will present and describe only the

part of flow transmitter that our group is responsibility. The objective of this project

is to study of function of microcontroller a

nd transfer data wirelessly between Sever

(PLC) to Client via Wi-Fi Module ESP8266. Measured flow rate from flow transmitter is

displayed with real time. Arduino progra

m is used to code the command that

consists of two parts including sending and receiving data parts. Sending data part

will get data from flow sensor and send to
mode ESP8266. Receiving data part will
ESP8266 and send it to PLC. In addition,

Arduino program to connect between 2 Wi

server connected directly to PLC via Wi-Fi
receive data from client via Wi-Fi mode
the minor code is created in library of
-Fi Modules through the router. After that,

all part of system is installed and tested the real wireless level control system.
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2.3 Wi-Fi Module ESP8266

EsPe266 Huttevasiuleduuueinueliina aeled ESP8266 ififuillusunsy
(Flash Memory) Tus vilsasldledneuen (External Flash Memory) Tumsiiulusunsy
Famsdoudeninlusinaea Pl dsanuaiionhliluga ESp8266 fiuiilusunsuuinnia
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w5y 5 V fodldrasutwssiiantas vishupaindavies nssuailugaldugegane
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- vee Whurdmiuieludielilugavieuld fasuildalife 33 v-3.6 v

- GND

- Reset wat CHPD (W30 EN) lumittossoudiln + Golsugaaninsavihanild vis
2 il

- gunsaudndelugalfiviioutu uansinseiin Reset awnsaaeslily wien
CH_PD (v EN) Saflusiosdedily + windu ilovniflideuinl + Tugasrlaivinaniud

- GPIO (JuriAineadune/o1sinm Yiuilusad 3.3 V

- GPIO15 Wumildessians GND wiiu iilelilugavhaulel

- 6PI00 iundmsunsideniaavinieiu miniieniias GND ez lvuslusunsu
winasalivisiidilv + azdhlvuanisvinieudni

- ADC Wuvwaundenduwn Sunseiulsigeaai 1V vura 10 On nsiluldanuiy

]
=

uwseiunigendsedldnasuuseiuinee



JUl 2.1 ESPB266 $uitleuldriude ESP-01

ESP8266 Juiifiewldarufa ESP-01 iWujuilmned wiunmdeus uasimnsdmiu
hluldauiilusunsadng darvanum 8 a1 16un VEC CH_PD Reset Rx Tx GPIOO GPIO2
uae GND Tugaihihenlddeudrediagdnumn mndindeulusunsuiilisnname viefidd
9NN

Uil 2.2 97wBe ESPB266 u ESP-01

Tuga ESP8266-01 quil flvildau 8 91 THussdulviinszuanss 3.3 v flun GPIO 2
91 wagwIMsdoansiuy UART e TX uag RX



2.4 Arduino Microcontroller
2.4.1 Arduino Mega 2560

Arduino Mega 2560 iuusdasulugfluresasena Arduino flaauaudAsineg tiuty
370 Arduino Uno R3 143w ATmega2560 #iflnuiaanusunay 256 KB usu 8 KB 14
TWidee 78e 12V uiaﬁwaﬁswagjﬁ 5V il Digital Input/Output 11nda 54 1 Wy PWM
16 14 97) &1 Analog Input 16 91 Serial UART 4 4 12C 1 9 SPI 1 ¥n a1u1saideulusunsy
U Arduino IDE uwazlusunsueinu USB 16 mms&hvr'%’uQﬁau'lm%"uﬁuﬁﬂuﬁmfiﬁmm

cal v '3 B la o o | v g
Tulrsroulnsalaesndoinisuede Arduino Nilmisanuduazundyginmiieg Weeldau

1NTY

gﬂﬁ 2.3 Ua$A Arduino Mega 2560

2.4.2 jUuuun1@BUlUsUNTUUY Arduino

TUsunsuved Arduino wusldlliuassaiude Void Setup() wag Void Loop() Iag
& or dl Q a o y & at : = 3 o 1
#Haidu Setup() 1lalusunsuvineuasvitAdwesilendutiiiesnsadesldlunisiimunad
a‘ b o [} & ar 1 o o o W € o : I P
Fuduransvineu d@wilaitu Loop() Wudiuviu Waknsuasvihidsluilanduilveiios
aearan Ingundldimualuanisvinuresudieg dAvusnisdeansuuuaynsy dwvad

Loop() tlulfnlusunsudiviiey ity s1urdunwn Uszananadsnuending lagaiufivuna

'
a

Budu LU danUsazdeadiauidiurialusunsy naudasifendu yanantudadaadiiana

Qs

Wuian-ug vesiudsuazdeilanduligndes



i} string ssid = "ECC_208" ;
String pass = “"profinet” ;
String type = “ICP" ;
=

P String addr = "192.168.1.10" ;
£ string port = "23" ;

¥ String DATA
i ESP_B266 esp ;
E void rpm ()

§ 1

| NbTopsFan#+;

. )

e,
.

8 wvoid sertup() {

i ESP B266 esp(115200);

i /*Serial.begin{115200);
" Seriall.begin (115200 ;%/

gﬂﬁ' 2.4 nsdguldsunsuastuvada Arduino Mega 2560

= o o
2.5 1n34da2nanIIn1slua

| YY) &
LATReHaIReNI IS e (Flow Sensor) fiidanldlulassaiuduyseinn wmeslud
; 4 (YN = LYY
(Turbine) Whuadesile Indnsinisivenaunsaldsndnsinisiuazesvesivalalaensuuy

i
] YV o

wils Tnavdnnishaumeawesiuifussimiiudasedasnisinavesvadiva Waglugu
vasdayayailwihusideddsmiugUnsalfhausnie ma'(mmqﬂnicﬂ’iﬂé’m'}mﬂwau:uuﬁ
wusznouluse Wiminintanidnuafduaswivininaseguulsiwes fuandu
3uit 2.5 dwiunasTdouiy daiveslvalwadlulusaSeu uazruluinfidnegiulsines
avililuiavyu uasaranSilunsuguveduipendudndulasnsstudnsinisnsadu
wiwmdn dnvazdureaniusouuivinansindegiitaiedesiiota 1y Hall Effect
Sensor fiudnmaviheufe elumiussulnuivanzifeatatialvanty vilk Hall Effect
Sensor @wnsansataaurnusiivaniifatulfauaruiilunisuyureduie wdali
dyoraiadeanuinuanusilunismyuveduie wagldfduwuuaineansratudiuou
WadflAny mnﬁv’uﬁ'rmiﬂssmawaﬁqaluiﬂs‘[thwawa%wamﬁqa‘lﬁaq’lugﬂﬂaw%mm
Feldnnmstiuswouiadiiindy viadnsnisiva Saldanmstuswauiedluniedanam

v3alsenin dnsIn1siawad



Downstream
flow straightener

Variable reluctance
pick-up Upstream flow

straightener

AH34
Hali Effact Sensor

10K

31]1"'! 2.6 Hall effect sensor

wwdesileanistuaviefiidnuasanuBuiBadu (Linearty) #idfisnsinisivage
dfignsnisinammnisivaiiinldegldgunansenvanusad esananudeaviu
Tnevaluissesdlefamsluaniinmesluiifenunisin (Range) Mm3lvatesannaregiute 1
fi9 100,000 Angsioundl Uazdmsunmsianisivazesieiigunisldaulugae 5 81 100,000
ansrounit lianunsaldinnisinavesvesivanilaisuvivassdsuuld wazlunisinda
\nosiiatndasRansansseranunsiaienaduntifeudisetesletn wazseey

auvias wedastuldliaanusnialerataadau (Error)

2.6 aun1sABLilas (Continuity Equation)

g L) . b=y 1 4’ i L
gw1n13lva (Flow Rate %38 Discharge) e Usunnuveslvaitlvaruiudivindslag
Aifmun siaviandieiian
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s

a5 sivaeuSunns (Volume Flow Rate) : Q flaunisvialy dail
Q= Av (2.1)
a a & 4 v oo
Wi A A Nudivieeanisiva

v As anuSuadsvesmsiva
3 3
1 e/ =) m L2 = ft
nihevesdnsnsivaluseuy SI fis — wazlussuusingw Ae 1
S

o Y
2.7 AuanvazvasgUatuiad

sUrduadlugauad (Ideal Pulse Waveform) As jusdufifiarsanlaglufnsn

[
L3 = ot

' < a | 3 | w s 5w
tananguideiifstuluvusivadininddsuudaamseduilugs wazangalusngs

]
=

wandlugud 2.7

Leading Edge Trailing Edge
It
Pulse =
y Amplitude Wide :vm
‘ (Pw) {sw)
st T 5

d d at a
JUn 2.7 aawitadluanuad

ot ol

d a '
MNnUdyanaiadidianansanasnuy

1. YuInvRINad (Pulse Amplitude) Aa A7 TR INTLAULT Augudliaalufa
A1gedn (Peak Value)

2. wpuntvasiad (Leading Edge 138 Rising Edge %38 Positive-Going Edge) fia A
vesdrygafivasumanssdunssiudilugssiuusdugegn Aarsaniioan t = 0

3. YBUNAIYBIWAd (Trailing Edge 138 Falling Edge %38 Negative-Going Edge) fia
Avesdygraiiasumanssiuusiiugeanlugsesuianvasiod

4. Aunanveswad (Time Period) ldihde T fle seasiianiiiaainvounthveswadd
an t = 0 Jufisveunihvesiadguadusiely

5. anuiiveaad (Pulse Repetition Frequency wie PRF) Ae fdiundutediia
38 PRF = PPS (Pulse Per Sec)



11

6. AnunavesWad (Pulse Width ue PW) fle draia1itinainveuniveswad
UDVBUNAIBIEY Y IaE

7. do3insseninawad (Space Width w3a SW) fie dhaaaniiinenveundvevad
sUnAuLsnIUiauhiadUadudnly

8. 8m3duvaWad (M/S Ratio) fle §nsta@usEnimnunievedwad PW Auteddn
sEUInavad (PW/SW)

9. f9¥nsniinil (Duty Cycle) fio Sovazvasdnsrdlusenineninunineess
Wad (PW) Auauianvesivad (T)

E2
Pl
‘l‘ = —— e
E 90% [pw il
E1 r
50%
10%
| I I | [ 3 ' r
e o
T =8

=

d o/ = s

3U 2.8 Auviadlunauin
C R a e o &
sunAuWadlunsUinvsuansinaiunguifei

1. arlety (Rise Time) Ao TreBIR1TeNd M adva T ABuL A nYun
vaedayayail 109% lauils 90% UDIVUIAAIEN

2. Laen (Fall Time) Aa svszlanvewdniyrauWadvaundinnainseiudyain
71 90% adludis 10% vasvungedn

3. Aunivesiad (PW) desfauraindiiadevesariuniteianun As Ia
l 50% vesnNAIERUBILIIUAAY UagATasTeTawad (SW) Altudeniy dufuasld
T =PW + SW

4. Auwnausiuladvasad (Average Pulse Amplitude) A AadBanAgedn
UVBIVIUNUIUALUDUNE

5. Anua1Lded (Tilt) fle AuatadesusiuuseAudyg aggnveunindwounds
Yaawad
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i d d ot o J d'ﬂf =3 173 1 1 9
6. AadgueIguAduWad (V) Ao nsdnerfiuiiiiawad Tudieanuninves

Wad (PW) MaAUUINLAYAUAUTRINAANNTINAY WAYUITAEATUNIaNYaINad

2.8 29asunes

2997UWWe3 (Buffer) M392995A11LS90U (Voltage Follower) WWunsasiiliidnsinig

S D

" w va o d ' v v Y o e
venawindu 1 I duiideusenineiesaswsdisieny 2estwinesdaziifnaniig
k5 - J o 1 A I o o) d .’j
suvuBunmgs Werludaidulnanieesdu Aluvililiussiuendunvesisasduiuanas

J o o d ' L A L I o v at ol [
wazfinludunastufianunsadienseualuliastuld Tagldvirldssfuussiuerdwnues

AULBIanas

a w %
3U# 2.9 wsstimesuuuldeauend

2.9 dysy1su PWM

PWM g811137n Pulse Width Modulation #a n1suagiadunisninuninvewad
PWM (HunisusuiAsuiidndn wasanuninswesdyeinmiad Tnaanudvesduyiaiad
whifinsdsundas wisldunisiasuntasiirnussianlafia (Duty Cycle) shutes e
vasmmluAafe Tmminiwesaditanuranings TneAsdnduiudesidudanar
nisvesadiavin enfeg1alty SnARIR laRaRAwiniY 50% Auuneddy 1 U
ﬁfuzgﬁmﬁaéwﬁféawaaﬁagﬁgmfiLﬂuaﬂﬂusaa%ﬂqaag;ﬁ?awﬁa Ltasamusaaﬁﬂﬁﬂag@'n
pFenile Aeguil 2.10 warluvueafsadudwindiiadladaiiiun wnearuinuniag
vosiadfiiuaniuzasingeasiianuniranndy minArdailedadA ity 100% A

1 ) = 6 ; I = - v 1 ot s o AI
nneanuInagliflanuzasinday %ammﬂ%Lﬂaa'm'1'm%zmlm'mmmmanwuéﬂau

ARIRlgAe = @Nveddygaiad/mMunavimunvedia) x 100 (2.2)



5v

Ov |

Sy

¢ ON— ov

Sv
Ov

o OFF——

S5v
Ov

Sv
Ov

0% Dury Cycle

|

|

1

25% Dury Cycle

I

I

50% Duty Cycle
L

L

?:.;95 Duty Cyicle

LI LT L

28 &

10?% Duty Cycle

U

L

r

]

|
|

= : " a a
JUN 2.10 asvuaned PWM tugduasadinlafa
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uni 3

JUADUNISANTUIIUY

3.1 Tased51990958UU

Tulasenuszuuauauseauindnludi@uuuliated (Wireless Level Control
a v I ' o o [ [V & i 4 a4
System) 13uAuaINNITANMITRYaR19Y MABITes uaslauusnueanlungusiieg Ao
X . ¥ = .

Hardware, Software, Level Transmitter, Flow Transmitter, Actuator Tuilpspudiu

Hardware agimsaanuuulaseaine uazdnneiuniivesgunsallouieasnneg vesssuy

melusunsu SolidWorks wagltlusunsal MakerWare Tun1s%ugy 3 8/ vostusuudy

Taeluduves Flow Sensor 39u8na17ila Flow Sensor F9laRAnasuaNI9aTaslunaaImungs
ot 4 =y t 24 w v ot 1 ¥V o =y 5

Aagun 3.1 laeiaenld Flow Sensor wuin 1/2" Iveseriuauiavie waglavinnisdnss Flow

= w w 5 A v aaa Y

Sensor lukuiuay tetesiunsiuandurevidesnusaliuatlan lunsaaninisdanis

o ¢ ) = a £7] P Y o

VUL BN INAINL519 B9819viIA Flow Sensor (deuigla twsne Flow Sensor

& 17 ' v g 1 2 =l a 5
WWenldanunsatassvii lwariulsmiades naseaniuunisAn®e Flow Sensor lTunuiuey

a2 P
Jununzaungalun1vnaes

Flow sensor

| <— naeildunsnens

= v o ¥ £ i
sUn 3.1 Tassainessuumuaussivduuuliansfieanuuu
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3.2 maaenidgunsal

3.2.1 Wwweesinansinsluavasin (Flow Sensor)

lassnuiilaidenld wuwedindnsinisinavestr (Electronic Flow Sensor

Electronic Flow Meter) 1-30 aasmauil 1/2" wsizanunsasaalaiuviasuin 1/2"

g‘l.h-"I 3.2 Flow Sensor

qmauﬁ'ﬁﬂaﬂ Flow Sensor

-The Level of The Test Pulse Frequency (Hz) = [8.1Q - 3] + 10
(Q = Flow Rate L/min.)

- Minimum Rated Working Voltage : DC 3.5, 5-24 V

- Maximum Current : 15 mA DC 5V

- Voltage Range : DC 5-18 V

- Operating Temp: < 80 °C

- Allow Compression : Water Pressure 1.75 Mpa Below

3.2.2 Regulator

Trssowillsidentd Tugauvadul 4.5 - 7 v Ui 3.3 V nszuagegn 800 mA nieu
LED uanua
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gﬂﬁ 3.3 Regulator

AMENUAYaY Regulator

-Input : 4.5 V dc - 7 V.(1 V Input Voltage Must be Higher Than to The Output
Voltage Above.)

- Output : 3.3V, 800 mA (Load Current Should Not Exceed 800 mA)

- Size § Zemx lgdkem

- With Power Indicator Light (Red)

3.2.3 Arduino MEGA 2560 R3

Tassnuiilfdenld Ardtine MEGA 2560 R3 iwssansaldlafiunn Windows
@A Windows xp, Windows 7, Windows 8, Windows 10

3Uil 3.4 vasn Arduino MEGA 2560 R3



@

dinnedyAnaN wIsvvIAAIIAnTS
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AadulAvas Arduino MEGA 2560 R3
- Operating Voltage : 5V
- Input Voltage (Recommended ) : 7-12 V
- Input Voltage (Limits) : 6-20 V
- Digital I/O Pins : 54 of which 14 provide PWM Output, 4 UART TTL
- Analog Input Pin : 16
- DC Current per I/0 Pin : 40 mA
- DC Current for 3.3 V Pin : 50 mA
- Flash Memory : 256 KB of which 8 KB used by Bootloader
- SRAM : 8 KB
- EEPROM : 4 KB
- Clock Speed : 16 MHz
- Microcontroller : ATmega2560

3.2.4 Tuga Wi-Fi ESP8266

Teganiilfidentd wi-ki ESP8266 ESP-01 s isiliuluga WisFi vuaaidn ndsanu
i1 see3unslieulivarnvatesuiuuiia Client, Access Point tiae Client+AP Taga Wi-Fi
ESP8266 T sideusisnuy Serial ‘UART il 3.3 v Mradsnununtssiteuuuy AT
Command yhlvfideulusunsudpudalsagaan

3Uii 3.5 Tuga Wi-Fi ESP8266 ESP-01
AHNUAYEY Wi-Fi ESP8266 ESP-01

- 802.11 b/g/n
- Wi-Fi Direct (P2P), Soft-AP
- Integrated TCP/IP Protocol Stack

144406
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- Integrated TR Switch, Balun, LNA, Power Amplifier and Matching Network
- Integrated PLLs, Regulators, DCXO and Power Management Units

- +19.5dBm Output Power in 802.11b Mode

- Power Down Leakage Current of < 10 uA

- Integrated Low Power 32-bit CPU Could be used as Application Processor
- SDIO 1.1/2.0, SPI, UART

- STBC, 1x1 MIMO, 2x1 MIMO

- A-MPDU & A-MSDU Aggregation & 0.4 ms Guard Interval

- Wake up and Transmit packets in < 2 ms

- Standby Power Consumption of < 1.0-mW (DTIM3)

3.2.5 Adaptor

gunsaifeliauimdn dhanldlulassnuidiilesnouseduruin 12V 1un Board
Arduino MEGA 2560

5U# 3.6 AC/DC Adaptor

AnuaNURva9 Adaptor
- Model : YX-4116C 12 A
- Input : AC 220 V 50 Hz
- Output : DC 12 V 500 mA

3.2.6 Power Supply

i ] : a [ o & 2 L 1
wvasdnglumse Feanunsadsuusadulnanivaduladas Wi duussiuluasasn
Thaden iieldlusdidansedndld Jansdwildlulassoutifiedaln 12 v Widuled

LM358 Tun995 Buffer
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g'dﬁ 3.7 Power Supply

AMENURYEY Power Supply
- Input : 100-240 V
-Output: 12V 21 A

- YUIM 58 % 85 x 38 HaakieS

1 o ' Ve o
3.3 N1SUARBINIAIANNABIAAABUTERISAASINS T ldannsdeu
WsHN5UKazA15ININTINTT LA

Y] o 1 1 o ol v w A gy o 2
vdsnniifinwdeyama Mieatesiu Flow Sensor ieldiadnsnisinavenily

| [ 5 o r & o &
via \a8nly Flow Sensor uut Turbine Flow Meter @sflaunsaluazdunsulunisnaasesail

= ¢ o
U 3.8 msdngunsalitevaaes
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3.3.1 gunsaln1snaaas

1. b 2lu

2. it bC 12 v 70 L/min

3. g18879 WA 1 i

4. Supply 12V

5. 11é7 Yunavie 1 i

6. Turbine Flow Meter §u FS200A G1/2 ‘ﬁ‘l, Flow Range: 0.5-30 L/min
7. UA

8. Arduino Mega 2560

9. FIRTUNIUIUIN 10 kQ

10. TUswnsy Arduino

&
3.3.2 9umaun1IiAgaad

1 B at J
1.#i Flow Sensor, Maaagd1881adaguil 3.9

= :
3U# 3.9 nseagunsal



2. flgnesnuguTl 3.10

13
12
2 b

TS oawrounem

GND

Arduino MEGA 2560

5V
=t GND

10KQ

Flow Meter [ ¥ Yy '

Black=GND
Red = Vss
Yellow =Signal

')w"ﬂ

;.ﬁ.lﬁ 3.10 WAsnAday Flow Sensor

= B & o 1 5
3. sy Code Arduino WiafiuluAl Flow Rate aanundy L/min way

Wiguluwasidud

adeildlunnsmnass

volatile int NbTopsFan; //measuring the rising edeges of the signal

int Calg;
int hallsensor = 2;  //The pin location of the sensor
void rpm () //This is the function that the interupt calls
{
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(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

21
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}

// the loop() method runs over and over again,

// as long as the Arduino has power

void loop ()

{
int outputValue;

NbTopsFan = 0;  //Set NbTops to 0 ready for calculations
sei(); //Enables interrupts

delay (1000);  //Wait 1 second

clit; //Disable interrupts

Calc = (NbTopsFan/ 7.5); //(Pulse frequency) / 7.5Q, = flow rate
outputValue = map(Calc, 0, 13, 0, 100);
Serial.print("flowrate = " J;
Serial.print(Calc, DEC); //Prints the number calculated above
Serialprint (* L/min\r\n"); 7/Prints "L/min" and returns a new line
Serial.print("\t%output = *);

Serial.printtn(outputValue);

4. fiouain Arduino AuABNRILABIA? Upload Code asuasa Arduino

5. sianeginuiaeiud it

6. Tdthluda 1 Tuwdrgutimiaduds Tneaeensdndulildliludidudentu

7. 618 Supply 12 V. Audlunia

8. laanmeluaieendaadandlilviasuisnudiasens

9. thanseswauithildedululatusudansn 1 T

10. Watuhudadadandmsend fudunm 6 3und

11. Whemainusuaniludeiiing Flow Sensor udagaisas 10 ilewa
Flow Rate Tunuae L/min udiudinua

12. 81uA1 Flow Rate lu Serial Monitor waiufinua

13. ¥ERLAYD 10-12 371U 10 ATI wAARaAnae (Error) Tae

' o I e
ARy —
— 2 (e —sneie)

1

(3.1)

s & o
VIUIUATINVIAADY
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v YA
uag ANRASNN = ———— (3.2)
FTUIUATINVIAGD

o 3 & E | o @
14, vhgseuade 10-13 uwildsunanlun1simdu 1w (1 Flow Rate
= g = "0’ ﬂlﬂl o U 1
5L TneuSunainialamisuiunaifasi Flow Rate)

3.4 n1svm&aau Wi-Fi Module ESP-8266

4dds AT Command lunsmsaaaeuinda Wi-Fi Module anansniu-detoyald
939 lnwAvualy Wi-Fi ESP8266 Uu Client waslusunsa Hercules 1iu TCP Server
W ntusie9aIVAdeU ESP8266 sewintuate Arduino MEGA 2560, Wi-Fi Module,

= £ =
Regulator WagmuNLmBY AI3UN 3.11
3.4.1 gunsalnmnaaas

1. ESP8266 ESP-04 Wi-Fi Module
2. Uasa Arduino Mega 2560
3. lUsunsy Arduino

3.4.2 YUADUNITNAADY

1. sigeasnugui 3.11

U7 3.11 20asvndey Wi-Fi ESP8266

2. Upload Tsunsalnsenduidnluluvesa weliuiladngledldlald
Yoadtyeyreu Serial Port
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| Edit Sketch Help

Turns on an LED om for ooe second, then off for'one \aecond, |2ept

Most Arduinos have bn on-board LED you can control. On the Uno
Leonazdo, it dig attached to digizsl pin 13. If you'fe unsure wh
Pin the of-board LED i3 connegrted to :m your Anduind model, che
the documentation at 2l v

This-exazple code 'is dn“the public domain,

modified S<May 2014
by, Seors Eigzgerald
o4

il // the setup function rTunz once when you press reset or power the
void setup{)

/7 initialize di gi:sl. pin 13 as an aucpur.

5Ufl 3.12 M3 Upload Winsewdu

3. 1T Serial Monitor Jus s Baud Rate 115200 uagyudastuguls
\Ju Both NL&CR

4. MUNAER AT WaInm Enter Aagiiiunadnsann ESP8266 maunduunin OK
Wusuindeuredsa



s

5. furidnds AT+GMR Fadumdslunsifanes®u na Enter asuananeddu
Firmware 283 Wi-Fi
6. ynnsieslvua Wi-Fi Module ESP8266 sdnunsadilvuald 3 Tuum g
AU AT+CWMODE=<Ivum> : 1 = 1yiun Sta
2 = Tnium AP
3 = lnum Sta uay AP
Unfiazldflnun Sta dwsu Router uaxld AP 3y Devices
7. funmnaTetie Wi-Fi T4 Tnefinsd AT+CWLAP iflevinnisna Enter gy
wiustede WHFi flogsou FausngTus
8. vnsideusesewine Wi-Fi ESP8266 ffu Wi-Fi Router 1indnefulnefium
AT+CWIAP="ssid" "owd" 15y Tunsdifidewseru ECC 208 awdadlasia Profinet udaiuw
AT+CWJAP="ECC_208" , "Profinet" fiaguda OK
9. As1vdeUNanN SeNelntRUR AT+CWIAP?
10. i AT+CIPMUX=0 iilatlalvunnsidoureuuuaniien

11. Ualusunsa Hercutes TUf TCP Server wdade Port

-TEA&!andm =

TEA key =2
: 1]01090304 ﬂmmm
2 |05080708 | 4 {0DOECF10

f.ﬁ@ﬁeﬁimc!ionstatm

Chents count: 0

E‘Uﬁ 3.13 TUswnsy Hercules

13. i AT+CIPSTART = “TCP”, “192.168.1.35”, 23 aslu AT Command
U Server mulav IP 1adaauas Port danld
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14. W AT+CIPSEND = 5 Andd @1 Data §117uAMLEN7 5 Byte ¥dsa1nnn
o s - va
Mde ziipTaanuny “>” meuwwauam"m \u “ABCDE” uidayavzgnasludslusunsy

Hercules

H+CHIRP: "ECC-208", "8¢:22:00:97:01:49%, 6,61

0%
AT+CIPSTART="ICD", *192.168.1,2417,1234

sgn!?s““'mml»rcr :
Rgcmedd'i’fl Pty
ascpasc
Semt T
pEFg
| 15307, 192.169.1.208 Coent conv
1183836 All connections closed
1 116:37:02: 192.168.1.11 Client conne
Chients count: 0
~Send—— :
DEFG i = o]
e ’_"_E"ﬂ..” Hu..'sroun'l

d v 1
JUN 3.14 Myasvayasznin Client uag Serve
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3.5 nadeumAISAIINMTaveiUIsuiisuiues Adudnisinsuasdly
1. fDN9S v‘fsgﬂﬁ 3.15
2. Wkda map WeuAanwesidus Flow Rate Whiuusesy
3. yinsiiiusdasu Speed Motor aslululusunsuilétunismeass lukded 3.3
4. fyuada Speed Motor Susaust 45% Fadludnil Motor anunsaduiauluda
Flow Sensor ¢l 91ntudeusluidesy lay 5% sunsevida 100%
5. tuiinAusediu uasilefidudfisulalunsastasainiusunsy Arduino

12v

gﬂﬁ 3.15 2395 Speed Motor way Flow Sensor



 outputValue = map(Calc, 0, 16, 0; 100); ‘
|output2Value = map (outputValue,0,100,0,5000);
- o = T¥

Serial.println (outputValue) ;
Serial.print ("\t%output2 = ");
Serial.println(output2vValue) ;

DATA = "f£1" ;

DATA += (String)output2value ;|
. //DATA = ("\n") ;

DATA += "e" ;

| DATA.concat ("\xr\n") ;

esp.startSendDATA(7);

esp.sendDT (DATR) ;
}

< o s ¢ ) o
JUN 3.16 M3lEAAT map Aranesidudlfiduussiy

pinMode (hallsensor, INPUT);
pinMode (RPWM, OUTPUT) ;

Serial.begin(115200);

attachintexrupt (0, xpm, RISING):
}

const uint32 T VREF mV = 50007 .//

void leop() { <
analogWrice (RPWM,114.75); 1 3
NoTopsFan = 0;

sei():

delay (3900);

cli{):

Calc = (NbTopsFan/ 7.5);

Serial.print("flowrate = " );

4 L J 3 (3 o &
JUM 3.17 nsivuasesidudnsviueesty
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3.6 n15\ligu Library flddmsu Wi-Fi Module ESP8266-01

ESP_8266 Library gnifieutitaléanu Wi-Fi Module ESP8226 Tagld Software Serial
anursalduléiu Arduino Mega 2560 R3 wazfiadldiu ESP8226 il Firmware Version
0.9.2.2 1Wuduly lesannidiu Version AifinnsWaunlfanunsausuda Baud Rate vunzay

fiu Software Serial 984 Arduino 1@ e ESP_8266 Library Toutuiifidu FN9 il

- ESP_8266 esp(long baud) Tdlunisfimuaninuislunisiu/dedeyasening

Arduino wag ESP8266

esp.restartESP() 14lun13 Restart sluga

1

esp.firmwareESP() Mddmiunsivaay Firmware vadluga ESP8226

esp.listAP() Idwmiuddliluga ESP8226 waris1ee Access Point fiaunulé
- esp.connectAP (String SSID, String PASS) THdwisuidausie ESP8266 Wiy
Access Point Iasimuntienas SSID uag Password
- esp.disconnectAP() TidwiunyaiBonso ESP266 137U Access Point
- esp.esplP() ledmiunansen 1P valuga ESP8266

- esp.setmode(String Mode) Mdmiuidanivamnisvineuliiniu Tuga ESP8226
Tagausanviuale 3 Wusmenufe STA, AP, BOTH

- esp.connectTCP(String TCP) WamsusaAansidousia TCP/UDP luga ESP8226
Ingausarivuala 2 Tnuaaieiude Single way Multiple

- esp.startClient(String TYPE, String ADDR, String PORT) Wam§uiivunasusiu
n1514a1u Client Mode lunsififnun esp.connectTCP(String TCP)1u Single

- esp.startServer(String STATUS, String PORT) Wdwsurmuaanisudunisldinu
Server Mode

- esp.disconnectsV() ddmsunganisideusalunsdl TCP uas UDP

- esp.sendDT(String DATA) Mfdwm3uda String aanlunis TCP uaz UDP Tunsdlii
AU

- esp.connectTCP(String TCP) 1fun1sdeatsuuu SINGLE Tasagldsusauiy

esp.startSendDATA (int length) Beasamnsanivunnnenvesteyanazeale



Format View efp :

3 Pifndef ESP_8266_AT_(MD SET_H A
| #define ESP_8266_AT_CMD SET_H
| #define WORKING “AT"
| #define RESTART "AT+RST"
| #define FIRMWARE_VER "AT+GMR"
| #define CHECK_IP “AT+CIFSR™
| #define LIST_ACCESS_POINT “AT+CWLAP"
| #define JOINT_ACCESS_POINT "AT+CWIAP=\""
| #define QUIT_ACCESS_POINT "AT+CWQAP™
| #define GET_IP_ADD "AT+CIFSR™
|| #define SET_PARAM AP "AT+CWSAP="
~ #define WIFI_MODE “AT+CWMODE="
4 #define STA 3
#define AP 2
#define BOTH 3
#define TCP_CONNECTIONS "AT+CIPMUX="
#define SINGLE 2]
#define MULTIPLE 1
#define SET_UP_TCP "AT+CIPSTART="
#define SEND_DATA "AT+CIPSEND="
|| #define SET_AS_SERVER "AT+CIPSERVER="
e #define CLOSE 2
#define OPEN 1

| #endif

i File” £t Format View fHelpil Lf Lo 0 Lo

[ Eirnder ESP_8266_h
| #define ESP_8266 h
| #1£ ARDUINO >= 100

| class ESP_8266
1 {

| public :

ESP_8266(};
ESP_8266(1ong baud);
~ESP_8266();

void checkIP();
void setmode(String MODE);

| #include “ESP_8266_AT_CMD_SET.h"

void connectAP(String SSID,String PASS);
void disconnectAP(String SSID,String PASS);

30

void connectTCP(String TCP);

void connectSV (String TYPE,String ADDR,String PORT);
void sendDT(String DATA);

void startSendDATA(int length);

void startServer(String STATUS,String PORT);

7Ui 3.19 wileing ESP_8266 Library Tudquves Header File
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[finclude "ESP_8266.h"
ESP_B266::ESP_8266() {}
ESP_B266::ESP_8266 (long baud)
{
Seriall.begin (baud);
Serial.begin{baud);
}
ESP_8266::~ESP_8266()
{}

void ESP_B266::connectAP (String SSID,String PASS)
{
Serial.println("Connecting to access point ..... e o
String CMD = JOINT ACCESS POINT ;
CMD += 8SID ;
CHE: = B\M_\nw
CMD += PASS ;
CMD += "\"\r\n" ;
Seriall.print(CMD);
delay (5000} ;
while (Seriall.available(}) {
Serial.write{Seriall.rxead(}));

1

Seriaki.flush();

Serial.flush();

/*char response{3] = Seriall.read():;
if (responss = "OR"}

{

return true;

ST 3.20 wihsine ESP 8266 Library Tudautas Source File

3.7 nvaaaudgulusinsuasanIu Wi-Fi Module ESP8266
1. Ao INgUT 3.15
2. Wsunsuazuteaamdy 3 dau il
2.1 daun3fvuaguluunTiIuYes WiFi Module ESP8266 inviumlu
Client Tnenir Function Thaleuly ESP8266 Library 17ld @sagiamue 1P Address uag Port
TWnsaiu Wi-Fi Module ESP8266 Mdu Server Tas Wi-Fi Module ESP8266 viaansilafias

< ! 2 W o W FY
Wauna Access Point gy Jeazanunsatounaiula



{ String ssid = "ECC_208" ;
§String pass = "profinet” ;
§ String type = "ICP" ;

String port = "23" ;
dString DATA = "™ ;

§String addr = "192.168.1.10" ;

——TTT jo s
void rpm ()

{
H|bIopsFan++:

}

void setup() {

ESP_8266 esp(115200) ;

/*Serial.begin{115200);

Seriall.begin(115200});*/
)

32

sketch_mavida$

void setup()
§

ESP_B266 esp(l115200);
esp.connectAP({ssid,pass);
esp.checkIP();
esp.setmode ("1") ;
esp.connectICP("1");
hsp. connectSV{"ICP",addr, "23");
eSp.STAILServer (stacus,port):
//pinMode (AS,0UTPUT) ;
F# pinMode (RPWM, OUTPUT) ;
pinMode (PWM, OUTPUT) ;

}

void loop() {

3U 3:21 nsimusgUuuLnIsiNuYes Wi Module ESP8266 Wiy Client

2.2 drumsiusounsvuluinues Flow Sensor tiethAildudunm

1 1 i 1 ﬂf e/ . .
A1 Flow Rate #@uldniAl Flow Rate WazA map \Juusefueani M Serial Monitor

pin¥Mode (hallsensor, ANPUTY:
pinMode (REWM,OGIPOT)

Serial.begin(115200);
attachInterrupt{0, rpm, RISING):

const uint32.t VREF sV = 5000; |

void loop() {
analogWrice (RPWM, 114.75)%
TopsFan = 0;
sei():
delay (900):
cli(}:
Calc = (NbTopsFan/ 7.5);

Serial.print ("flowzate = " )&
Serial.princ{Calec, DEC);

Serialiprint (* L/min\r\n%): |

cutputValue = map{Calc, 0, 1§, 0, 100);
cutput2Value = mzap{cutputValue,0,100,0,5000);
Serial.print ("\t3output = ");
Serial.println{outputValue):
Serial.print("\t3ocutput2 = ");
Serial.println{output2vValue);

A L] at ol 1 1
3“1]1/! 3.22 mum‘sumaumsmgu'luwwaa Flow Sensor wagdiuuanimn Flow Rate



2.3 d2ugdIAusasuuad Flow Sensor

| File Edit Sketch Tools Help

sketch_apr02a §
Serial.print(”
Serial.prinv(Calc, DEC); //Prints the number caic
Serial.print (" L/min\r\n"); //Prints “"L/min" anc
outputValue = map(Calc, 0, 16, 0, 100);
output2Value = map (outputValue,0,100,0,5000):
Serial.print("\tioutput = ");
Serial.princin{oucputValuej;
Serial.pripe{™\tioutpuc2 = “);
Serial.princln(output2Value);

DPATA =-"£1" ;

DATA +=.{String)output2Value ;|
//DATA =—{"\a"} 7

DATA += "="

DATA.concatn ("\2\a") :‘l

| esp startsendDRTA () ;
esp.sendDTI (DATA) ;

JUT 3.23 daudsrnusasures Flow Sensor

3.8 n1Innaawdaulusunsusuann Wi-Fi Module ESP8266

35

! . = 2 A as
1. 182935 Wi-Fi 1U2933 Buffer 101 PLC Tne1935 Buffer siatiiaveneusinuainuase

Arduino 3790973 0-5 V Tty 0-10 V il PLC aruaildlpeiianiunaiaiadoutios fasy

i 3.20

u



10}

Supply
12v
GND

LC

1 I Q g
2. Tusunsuazuvseonidu 3 dwu dail

GND

3Ul 3.24 n1seian9as Wi-Fi Aunaas Buffer 14 PLC

34

2.1 th Function #feulu ESP8266 Library uild Amuaguuuunisvie
489 Wi-Fi Module ESP8266 Tilu Server
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String ssaid
String pass = "profinet";
String addr = "192.168.1.11";
String port="23";

String Status="1";

String m response = i

b01d setup(} i

ESP_g8266 esp(115200):
esp.connectAP({ssid,pass);
esp.checkIBP{)s
esp.zsetmode {(™1") ;
esp.connectICP("1");
esp.connectSV{"ICP",addr, "23™);
.atartServer {Status,port):
//pinMode (A5, 00TPUT) ;

gﬂﬁ 3.25 ivuaguluun1svinauves Wi-Fi Modute ESP8266 Wity Server

2.2 dUTUAMAYLANIAILSITU Va3 Flow Sensor Tasnandildunivlilusa
wls m_response a1nduvinIsulatAantsanudy 0-255 Taeldrnds map dududisves
PWM flaansaaadn PLC g

| File ‘Edit Sketch Tools Help:

rcv DT =m_response.tolnt():
outpuchlue = map({rev_DT, 0, 5ooo 0,2558);

[ 2 = map {Cutput ve 00}
ou;pu:2Valne - map{outputivalue,l,ioe 0 16);
analogWrite (PWM, outputValue):
ISerial.print{"Rev Data = ");
Serial.println(m response);
Serial.print("ConInt Data = ");
Serial.println{rcv_DT):
Serial.print("op = "):
Serial.println{outputValue);
Serial.print{"percent = ");:
Serial.printin({outputlValue):
Serial.print("flowrate = "};
Serial.println({output2Value};
| 1

3U 3.26 fAvuaguiuUNTOUYBI Wi-Fi Module ESP8266 Ty Server
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] i U g o o A .
2.3 dwudsrilian lagvinnisivualian PWM Aiuasa Arduino tWuen
(3 s - c] s
L@ ine nedysyu Digital ogluvr PWM asgnudasudgyeu Analog ndsain
& W |\ v o v v a w1 o o
uAussuasgnaatn Buffer iNavenaksanuidn PLC wasillainAIusanuy PLC 98

i 1 e i o Al 8 . . =
WUIUNTINUAWTIAUNKUN Serial Monitor waa

sketch_apr02a$§

| outputvValue = map{rev DT,0,5000,0,255) ;
loutput1Value = map (outputValue;0,255,1,100);
output2vValue = map(outputivValue,1,100,0,16);

analogWrite (PWM, outputvalue);

{Serial.print("Rev Data = ");
|Serial.println(m_response);
iSerial.print ("ConInt Data = ");
|Serial.printlnf{rcv_ DT);
tSexial.print(op = ");

i Serial .println (outputValue) ;

o ' P W ° 1y o & X ¢
FUM 3.27 duderuseiu Wneimualier PWM fivase Arduino 1umiiesing



unii 4
NaNISNAaDY

4.1 n15nAaa4 Flow Sensor Wau1a1 Flow Rate 989550V

' = ' P ow ay w =
NAADINIAIAIIUARIALARBUSENINNAITNTINNS e taann1sieulusunsy
Wisuiauiun1sInensIn1sivadse

= &
JUTl 4.1 nisdmgunsaltieneaed
4.1.1 Nan1sNAABY

o 1 [ 2 . . o =
A157149% 4.1 A1 Flow Rate 31nasiawazatnuil Serial Monitor Ingdutian 6 Junf

USneu \ o Flow Rate /4
¥ v 4o | 387 | Flow Rate (30) | aniiawane _ ATHANAINAIN
A%9N UMIn \ fi (monitor) )
3 (s) L/min INNITIN , monitor
oW L/min
1 1.265 6 12.65 0.47 12-13 1.45
2 1.25 6 12.5 0.32 11 0.55
3 1.275 6 12,75 O:he : 12 0.45
q 1.1 6 11 1.18 11 0.55
5 1.14 6 11.4 0.78 11 0.55
6 1.195 6 11.95 0.23 11-12 0.55
7 1.2 6 12 0.18 11-12 0.45
8 1.275 6 12:75 0.57 11-12 0.05
9 1.13 6 11.3 0.88 11-12 0.55
10 1.15 6 I35 1.32 12-13 0.45
iy 12.18 0.65 11.55 0.56
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= 1 7] t% i i [Y) =
13197 4.2 A1 Flow Rate 271an153nkaza1nutn Serial Monitor Tagdutian 1 ua

USue o o Flow Rate o
L4 | ¥4, | 438 | FlowRate (3n) | AdAwaIn ) ANANATINTIN
A3y | dm , . pe (monitor) )
” (min) L/min 1NATIA . rmonitor
8w L/min
1 11.445 1 11.445 0.069 11-12 0
2 11.455 1 11.455 0.079 12 0
3 11.54 1 11.54 0.164 12-13 0
q 11355 1 11,355 0.021 12 0
o] 1132 ie 11.2 0.176 12 0
6 11.51 1 11.51 0.134 12 0
7 11.25 1 11.25 0.126 12 0
8 11.285 1 11.285 0.091 W 0
9 113 j? 11.3 0.076 12 0
10 11.42 1 11.42 0.044 12 0
\iy 11376 0.098 12 0

MMsnnaesian Flow Rate e Flow Sensor waslusunsy Arduino wuindnil
Iluusazadediaulndifesiu wasARenanadilatin oy (AnRawanndulvg ity din
MnmuRaNa RN IaUSInaiuasasTunen) uiethdlsinu Wleden Flow Rate
W PLC awdavdaduriuesifus Flow Rate uasvendrsdRsmainiiternuazanluns
Weulusunsumuausaly

4.2. nMnaadBausaluga Wi-Fi fulusunsa Hercules lurauiaines
A . - | 1 = ¢ Y . Fs
nmMsveaeduga Wikl wuldieeunemeuiinesuaziiluga Wi-Fi fuisunes
\SumesazdeAn 1P Address Iineuilmesuasluga WiFi ESP 8266 waniudlofum
AT+CIPSTART = “TCP”,“IP Address ¥e9nauiinas”, port ¥a9lUsunsy Hercules 19y
AT+CIPSTART = “TCP”,“192.168.1.244”, 6000 #ivtieing Arduino Serial Monitor e

\Geusereuiimeiiud Wi-Fi Tnenss (ulassouiiiualidaluga Wi-Fi Wu Client uag

= ¢ & w ¥ e = ' . W I ]
ApuNImaIllusa Server) WA739nsI9daUNTSIaUsBlAEdITaANUNlU-NdUTEWINLUSUASY

Hercules (IUsunsudrasadu Server) wag Serial Monitor



mnummol A M [Botincacr +| 115200 baud ~ |

5 Hercules SETUP utility by HW-group.com - O x

[UDP Setup | Saiial | TCP Cient] mFTGPsmm' ii unPlF‘raa“ Mods | About 'i\

DE

Senduwallaw WS £

1453:0?‘ 13218&1209Dﬁmlm
All connectlions closed ’
1&3?0? 192.168.1.11 Client conne|’

T s““__r -
IOEFG

= “www.HW-group.com
Hercules SETUP wtility |
ﬂ_,_,.,!ﬁ!f;"ﬁé_?-‘.aﬂé

- HEX'  Decimal Decoder Input

= £ R :
3UM 4.2 naa1nuiee Serial Monitor wag Tuswnsu Hercules

39
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4.3 AIMARBIMAUINULWNAYEY Flow Sensor isuiuiasiGudnis
wremastauia

yinsvnaassia Flow Sensor induszuudslaelnadndosnundumi Flow Rate
(L/min), Aasidust Flow Rate wazaussiuewinman Flow Sensor Tumine mv Tagly
ihlyaru Flow Sensor dhemnuidafiunnseiu iWeifisuiuefifudnmsvinnuaesdiunh

p= | 1 o B
gtl‘vn 4.4 FIUYDITTUUNU



e R ST — SR i B s PR —___.I TICVEATE

LY

/7 The setup() method Iuns once, when the Sketch starts
vold setupl) //

{

pintode (hallsensor, IKEUT)s //initializes digital pin 2 as an input
Soxial.begin{115200)7 //This 45 the setup function where the zerial port is

/finitialized,
attachInterrupt{0, rpm, RISING):; //and the fnterrupt is attached

}
/7 the locp() method runa over and over again,
/# a3 long as the Arduino has power
void loop ()
t
int outputValues

WbTopsFan = 0; //Set KbTopa to O ready for caleulations

sed(}r //Enables interrupts
delay (1000)7 //Mait 1 second
<ii(}s //Disable interrupts

Calc = (NbTopaFan/ 7.5} //(Pulse frequency) / 7.5Q, = flow rxate
outputValue = map(Cale, 0, 13, 0, 100)7
Serial.print("flowrate = " )7
Serial.print(Calc, DEC) //Prints the number calculated above
Serial.print (" L/min\x\n"); //Prints "L/min" and returns a new line
Sorial,print{"\tioutput = ")z
Serial.println{outputValua)s

v IGRIEGS 13- 253,952 Byl

Global wariables vae 256 bytes (%) of dynanic memorzy, leaving 7,936
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Youtput = 76
flovrate = 11 L/nin

toutput = 53

foutput = 65
flovrate = § L/ain
Woutput = 39

Hflovrate = 7 L/ain

foutput = 53
flowrate = 3 Linin
Toutput = 23
flowrate = 10 L/ain
toutput = 76
flourate = & L/nin
toutput = 30
floveate = 0 L/ain
toutput = 0
flevrato = 17 Limin
Youtput = 130
flowrate = 2 Lisin
Soutput = 15
flowrate = 10 L/min
foutput = 76

bytes fo

flowrate = 7 L/aln
foutput = 53
flowcate = 14 L/min
Youtput = 107

[othmacr v

LT o]
115200 baud v,

o . o - , .
;a;ﬂ‘irl 4.6 ¥N98lUSWNTY Arduino hasNanuwanIEunn Serial Monitor
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1 al g =1 s g @ d )
HANTINARBINTIATLIIAULDIANAYDY Flow Sensor gunutlasigusan1snIeIu

vostlui
M3197l 4.3 waMsARBMNANLSITULENATEY Flow Sensor iisufuiasidusmsvhan
vedlani
wWeslfudmsinuves , _ AMTIULD WA
& fi1 Flow Rate (L/min) :
Motor w1 (%) Flow Sensor (mV)
45 3 900
50 5 1550
55 6 1850
60 8 2500
65 9 2800
70 10 3100
75 11 3400
80 12 3750
85 13 4050
90 14 4350
95 15 4650
100 16 5000

4.4 nan1sneae de-3udynn (AMsR) 1 Module Wi-Fi wdadaidn PLC

wazlusunsa TIA PORTAL

Y svaaesdemuIuildan Flow Sensor TaenisdsAnusssuiuasdasdein
Module Wi-Fi 2 #1 shusnazsofuuosa Arduine fiiniu Flow Sensor daudndagsafiu
vafn Arduino MiRefu PLC wasiilunsde-SuAuuuSealml vdsaniuuese Arduino fiin
fu PLC Saagyhmsdsantsaiuildsuluil PLC Trerkauan PWM 98duedn Arduino e
Analog in 984 PLC wazgavihelusunsy TIA PORTAL a1 usssdl PLC luanwmauasld

nusaly é’agﬂﬁ 4.7

TIA Portal Program

mitesilaenst
SN
U 4.7 msdedygyran Flow Sensor W PLC
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NAN1INARDY d9-5U dysyIusenine Module Wi-Fi f'u Module Wi-Fi udagaidn
PLC uaglusunsu TIA PORTAL

U 4.9 ssuuduiiudeao



delay {900):
cli()s
Calc = (WbTopsFan/ 7.5)7

Sexial.print (“flowrate = ™ );
Serial.print (Calec, DEC): //Prints the number caleculated abeve
Serial.print (" L/min\r\n"}; //Prints "L/=in" and returns a new line
outputValue = map{Calc, 0, 16, 0, 100):
Value = pap lue, 0,100, 0,5000) s
Serial.print{"\t¥output = "};
Serial.println(outputValue);
Serial.print {“\tioutput2 = ")
Serial.println(output2Value);

DATA = “f1" s

DATA += (String)output2Value ;
//DATA = ("\n"}

DATA += "e" s

DATA.coacat {"\r\n") 7

eop.startSendDATA(7) 2
esp.3endDT {DATA) 7
b

R T 777
Soutput = S0
foutput2 = 2500
Send to SERVER.....
flowrate = 1 L/min i
foutput = & ¥
J toutput2 = 300 i
Sand to SERVER..... i
£lowrate = 10 L/min
Soutput = 62 §
toutput2 = 3100 I
Send to SERVER...:.
flowrate = 9 L/min
toutput = 56
Soutput2 = 2800 |
Send to SERVER..... |
flowrate = § L/min
%output = 31 |
Soutput2 = 1550 i
fisend to SERVER.....
flowrate = 9 L/min i
Soutput = 56 i
%output2 = 2800 ¥
Send to SERVER.... t
flowrate = 1 L/min k
Youtput = 6
Soutput2 = 300
Send to SERVER.....
£lowrate = 8 L/min
foutput = 50
Toutput2 = 2500
Send to SERVER.....

leaving 7,424 bytes for local v v

Sl i ee v )

= 2 A = ! . .
UM 4.10 mhaslusunsy Arduino uasnaTiiansituvii Serial Monitor

(einusasd sy

//last = map(rev_DT, 0, 5000, O, 255);

m_response #= ci

//Serial.print(last) s

]

int £ _index = m_response.indexOf{'£'} + 27

int eo_index = m_response.indexOf{‘'e');

b, =-. g {£_index, e_index)
rev_DT = m_response.tolnt()s
outputValue = map(rev_DT,0,5000,0,255)
analoghrite (PR, outputValue) 7

Serial.print("Rev Data = "};
Serial.println(m_response) s
Serial.print("ConInt Data = ")
Sarial.println(rcv_DT)z
Serial.print(“cp = ")
Serial.println(outputValue) s

Seriall.flush{)s
Serial.flush{} 7

delay (2000) 5

HConlnt Data = 5000

fjConInt Data = 5000

{Rev Data = 5000
iConInt Data = 5000
jop = 255

Rev Data = 5000
ConInt Data = 5000
op = 255

[Rev Data = 5000

op = 255
[Rev Data = 5000
Conint Data = 5000
op = 285

Rev Data = 5000

lop = 255

Rav Data = 5000
ConInt Data = 5000
op = 255

Rev Data = 5000
ConInt Data = 5000 B
lop = 255

IRev Data = 5000
{ConInt Data = 5000
lop = 255

Rev Data = 5000

ll Irev. Data = 5000

ConInt Data = 5000
Hop = 255

ConInt Data = 5000

op = 255 B 1
~ R
1 7 Autosretl FM_MUW

= 2 . o | o
31.]“ 4,11 wuwdﬂmﬂm Arduino LagpHanLamslIunuyn Serial Monitor

(Fumsudtym)
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1 l:l B % ar ) :i
NANISNAABINIAT Volt Output #i Module Wi-Fi #l45u, A1 Volt fiwn PWM aa9
. ) o o [ -] L ‘u'
Uasn Arduino wazAwsIsuiiidn PLC Wisutuwasidudnisyitsiuvestain
= ' Y| G ey (A o o 1 v o
A15199 4.4 HANIINAABIMIATLTINUN Module Wi-Fi #ufasy, AsIsiuiion PWM 189

UpIA Arduino wazAwsUNn PLC Wesufuwedi@udnisyvaueestiugi

Wasidudnisyiinu S — | ot
ek Wlatar 'ﬁﬁjif"] ATLLIINUY ATLTIAUNYT PWM ATLIIAUNLUT
%) U84 Flow Sensor (mV) V) PLC (V)
a5 1250 1.24 2,630
50 1850 1.85 3,836
55 2150 2.15 4.419
60 2500 2.50 5.120
65 2800 279 5.702
70 3100 311 6.32
75 3400 3.40 6.91
80 3750 3.76 7.60
85 4050 405 8.16
90 4350 4.35 8.70
05 4650 4.66 9.29
100 5000 5.02 10.00
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Library awsuldeunsndu

ESP_8266 Library &9u AT Command

#ifndef ESP_8266 AT CMD_SET H
#define ESP_8266_AT CMD_SET H

#define WORKING "AT"
#define RESTART "AT+RST"
#define FIRMWARE_VER "AT+GMR"
#define CHECK_IP "AT+CIFSR"
#define LIST_ACCESS POINT  "AT+CWLAP"
#define JOINT_ACCESS POINT  "AT+CWJAP=\""
#define QUIT_ACCESS POINT  "AT+CWQAP"
#define GET_IP_ADD *AT+CIFSR"
#define SET_PARAM, AP "AT+CWSAP="
#define WIFI_ MODE "AT+CWMODE="
#define STA 1
#define AP 2
#define BOTH 3
#tdefine TCP_CONNECTIONS "AT+CIPMUX="
#define SINGLE 0
#define MULTIPLE 1
#define SET_UP_TCP "AT+CIPSTART="
#define SEND_DATA "AT+CIPSEND="
#define SET_AS_SERVER *AT+CIPSERVER="
#define CLOSE 0

#define OPEN

#endif

1



ESP_8266 Library d@9u Header File

#ifndef ESP_8266 h
#define ESP_8266_h
#if ARDUINO >= 100
#include "Arduino.h”
#else

#include "WProgram.h"
#endif

#include "ESP_8266 AT CMD_SET.h"
class ESP_8266
{
public :
ESP_82660);
ESP_8266(long baud);
~ESP_82660;
void connectAP(String SSID,String PASS);
void disconnectAP(String SSID,String PASS);
void checkiP();
void setmode(String MODE);
void connectTCP(String TCP);

void connectSV (String TYPE,String ADDR,String PORT);

void sendDT(String DATA);
void startSendDATA(int length);
void startServer(String STATUS,String PORT);

L
H#endif

ESP_8266 Library &7u Source File

#include "ESP_8266.h"
ESP_8266:ESP_8266()(}
ESP_8266:ESP_8266(long baud)
{

Serial1.begin(baud);
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Serial.begin(baud);
}
ESP_8266:~ESP_8266()
{}
void ESP_8266::connectAP(String SSID,String PASS)
{
Serial.println("Connecting to access point .....");
String CMD = JOINT_ACCESS_POINT ;
CMD +=SSID ;
CMD +="V"\";
CMD += PASS ;
CMD += "\"\"\n" ;
Serial1.print(CMD);
delay(5000);
while (Serial1.available() {
Serial.write(Serial 1.read());
}
Serial1.flush();
Serial.flush();
/*char response(3] = Seriall.read();
iftresponse == "OK")
{
return true;
}
else return false */
}
void ESP_8266::checklP()
{
Serial.printtn("ESP IP is.....");
String CMD = CHECK_IP;
CMD += "\r\n";
Serial 1.print(CMD);
delay(7000);
while (Seriall.available() {
Serial.write(Serial1.read());
}
Serial1.flush();
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Serial.flush();

void ESP_8266::setmode(String MODE)
{
Serial.printin("Connecting to WIF! setmode.....");
String CMD = WIFI_MODE + MODE;
CMD +="\"\n";
Serial1.print(CMD);
delay(5000);
while (Seriall.available()) {
Serial.write(Serial1.read();
}
Serial1.flush();
Serial.flush();
}
void ESP_8266::connectTCP(String TCP)
{
Serial.printin{"Connecting to TCP ....");
String CMD = TCP_CONNECTIONS + TCP ;
CMD +="\r\n" ;
Serial 1.print(CMD);
delay(6000);
while (Serial1.available() {
Serial. write(Serial 1.read());
}
Serial1.flush();
Serial.flush();
}
void ESP_8266::connectSV(String TYPE,String ADDR,String PORT)
{
String CMD = SET_UP_TCP + String("\"") + TYPE + String("\",") + String("\"") + ADDR +
String("\",") + PORT ;
CMD += "\\n"
Serial1.print(CMD);
delay(5000);
while (Seriall.available()) {

Serial.write(Serial1.read());
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Serial1.flush();
Serial.flush();
}
void ESP_8266::5endDT(String DATA)
{

Serial1.flush();

Serial.flush();
Serial1.printin(DATA);

}
void ESP_8266::startSendDATA(Int length)
{

Serial 1.flush();
Serial.flush();
Serial.printin("Send to SERVER....");

String CMD = SEND__DATA i
CMD.concat(length);
CMD +="\"\n";

Serial1.print(CMD);
delay(30000);
}
void ESP_8266::startServer(String STATUS,String PORT)
{
Serial.printin("Setting as server.....");
String CMD = SET_AS_SERVER + STATUS+String("\,")+ PORT;
CMD += "\\n";
Serial1.print (CMD);
delay(5000);
while (Serial1.available()) {
Serial.write(Serial 1.read());
}
Serial1.flush();
Serial.flush();
}
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// http:/themakersworkbench.com http://thebestcasescenario.com http://seeedstudio.com
volatile int NbTopsFan; //measuring the rising edges of the signal

int Calg;

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

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

{

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(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

}
// the loop() method runs over and over again,
// as long as the Arduino has power
void loop ()
{

int outputValue;

NbTopsFan = 0;  //Set NbTops to 0 ready for calculations

seil); //Enables interrupts

delay (1000);  //Wait 1 second

cli(); //Disable interrupts



Calc = (NbTopsFan/ 7.5); //(Pulse frequency) / 7.5Q, = flow rate
//in L/min

outputValue = map(Calc, 0, 13, 0, 100);

Serial.print("flowrate = " );

Serial.print (Calc, DEC); //Prints the number calculated above
Serial.print (" L/min\r\n"); //Prints "L/min" and returns a new line
Serial.print("\t%output = ");

Serial.println(outputValue);

Serial.print ("PULSE =");

Serial.print (NbTopsFan);

Serial.print ("\n\n");

Wsunsudeanlinu Wi-Fi Module

#include <ESP 8266.h>
volatile int NbTopsFan;
int Calc;
float RPWM = 5 ;
int hallsensor = 2;
int outputValue;
int output2Value;
String ssid = "ECC_208" ;
String pass = "profinet” ;
String type = "TCP";
String addr = "192.168.1.68" ;
String port = "23";
String DATA =" ;
ESP_8266 esp ;
void rpm ()
{
NbTopsFan++;
}
void setup() {
ESP_8266 esp(115200);
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/*Serial.begin(115200);
Seriall.begin(115200);*/

//Serial.printin(DATA.length());
esp.connectAP(ssid,pass);
esp.checkIP();
esp.setmode("1");
esp.connectTCP("0");
esp.connectSV(type,addr,port);

pinMode(hallsensor, INPUT);
pinMode(RPWM,OUTPUT);

Serial.begin(115200);
attachinterrupt(0, rpm, RISING);
}
const uint32_t VREF_mV = 5000; // Voltage reference in mV

void loop() {
analogWrite(RPWM,114.75);

NbTopsFan = 0;

sei();

delay (900);

cli();

Calc = (NbTopsFan/ 7.5);

Serial.print("flowrate = " J;

Serial.print(Calc, DEC); //Prints the number calculated above
Serial.print (" L/min\r\n"); //Prints "L/min" and returns a new line
outputValue = map(Calc, 0, 16, 0, 100);

output2Value = map(outputValue,0,100,0,5000);
Serial.print("t%output = ");

Serial.println(outputValue);

Serial.print("\t%output2 = ");

Serial.printin(output2Value);

DATA = "fi";
DATA += (String)Calc ;
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//DATA = ("\n" ;
DATA +="¢" ;
DATA.concat("\n\n") ;

esp.startSendDATA(T);
esp.sendDT(DATA);
i

Wsnnsusuarliinu Wi-Fi Module

#include <ESP_8266.h>
#include <SoftwareSerial.h>
#define DEBUG true

//int RPWM = 5 ;

int PWM = 2;

//int analog = AS5;

//int motorSpeedPWM =0 ;
//int motorSpeedDUT;

int rev_DT;

int last;

int outputValue;

int output1Value;

int output2Value;

String ssid = "ECC_208" ;
String pass = "profinet’;
String addr = "192.168.1.11"%
String port="23"

String Status="1"

String m_response = "

void setup()
{

ESP 8266 esp(115200);
esp.connectAP(ssid,pass);
esp.checkIP();
esp.setmode("1");

esp.connectTCP("1");
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//esp.connectSV("TCP",addr,"23");

esp.startServer (Status,port);
//pinMode(A5,0UTPUT);

// pinMode(RPWM,OUTPUT);
pinMode(PWM,QUTPUT);

void loop() {

/7 analogWrite(RPWM,127);
m_response = ",
while(Serial1.available()
{
char c = Serial L.read();
// Serial.print(c);
//Serial.print(c);
//int ¢ = Seriall.read();
//Serial.print(c);
//Serial.printin(rev_DT);
/N\ast = maplrev_DT, 0, 5000, 0, 255);
M_response += c;
//Serial.print(last);
}
int f_index = m_response.indexOf(f’) + 2;
int e_index = m_response.indexOf('e";
m_response = m_response.substring(f_index,e_index);
rcv_DT = m_response.tolnt();
outputValue = map(rcv_DT,0,16,0,255);
output1Value = map(rcv_DT,0,16,1,100);
output2Value = map(output1Value,1,100,0,16);
analogWrite(PWM,outputValue);

Serial.print("Rev Data = ");
Serial.println(m_response);
Serial.print("Flow_Rate =");

Serial.printtn(rcv_DT);
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}

Serial.print("Out_PWM =");
Serial.println(outputValue);
Serial.print("Percent_FR = ");
Serial.println(output1Value);
//Serial.print(*flowrate = ");
//Serial.printin(output2Value);
Serial1.flush();

Serial.flush() ;

delay(2000);

62



AMANUIN A

Wamas

 E-mail: 55011089@kmitl.ac.th, 55011046@kmitlac.th
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