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ABSTRACT

This report presents a wireless level control system and monitor. The operation of

this system provides the control of the desired level via LabVIEW program with wireless

communication. Programming for control the system and design of user interface are

implemented. The purpose of this project is
using IOT technology and compatible devices.

are studied.

to simulate the large industrial systems by

The performance and stability of this system
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2.1 walulad Wi-Fi
2.1.1 Wi-Fi

Wi-Fi w3e Wireless-Fidelity Wumaluladliany aelénsdeans uinsgu IEEE 802.11

= &

‘NLﬂumﬂmsgﬂuﬁgﬂayﬁﬁlﬂﬁﬂﬁﬂ IEEE (The institute of electrical and electronics engineers)
Fuludimuuasdnsunsguves Wi-Fi

4

wi-Fi Wunaluladweviel¥ate welreunsalnsufiimosaiuisadearssulduu

]

=4

WRSFIUMIINURUURETU Wi-F agldnduanuiinguazaguanuiduniisalunisiuds

doya Feaursanggrudaiavinaldinlinisldouvuadenisliateiinaunaesia way

v

=

dzaanausanniu lnedeyavzlinisiudeinunduing Meduaud 2.4 GHz feas) 11
Mbps segvisliuszanns 300 W Tudqtulieald wWi-Fi ieseduBumeside iukengawous

(Access Point, AP) segenauen (Hotspot) Feenunsnnsaunguuseann 20 wns neluaians

2.1.2 gUuuunsL¥eusdaes Wi-Fi
1. N5WUABUUY Infrastructure mode

Wuszuuwdeanelsats Client/Server aziinauiiinasudninsosmdadu Server #9911
L & v e v | v . v o a4
wihallowludiiuteyaseerlna uazUszuanauset 9ty Client anwsalwuinisinies

gninelefa 15-50 gunsal wnzdmsunisiiluvenaniotis
2. M3¥ausiauuy Ad-Hoc mode

= = ' 2 P [ = v ifgr . o I &

Wuszuuiaievnelfaefiamisavinmsdeunedu laglidndudesitugunsainszaiy
@ & y & al ] o Mo a 1 = = 1% @
I Aenunsadeansvieuaniudsuteyald unliaunsofnsedearsuiouanivdsudeyariu

Unsaifideyannilel

=)



2.1.3 u1esgruvaanalulad Wi-Fi
1. IEEE 802.11b

prinsunsiliet w.a. 2542 allnvsfeuldegraunsvane Tmaluladnidenin Cck

(Complimentary code keying) W1 anfu DSSS (Direct sequence spread spectrum) @14158)

Qs

fudeloyasenuisigednd 11 Mops waragyauiinduniiud 2.4 GHz §alianuaiunse

Y

vihauswAvgunsaidu Tdvarnmans
2. |[EEE 802.11a

gnineunsiiel w.a. 2542 Wuszvuesevieliaenivsz@vinmgs famdalunisiuds
Yayai 54 Mbps Yauneguamd 5 GHz dedudyminissuniunduauidaddifievdedinla
ey wisssgnamsifensavesdyanuaeudisduiivuszuin 30 was 1ngenseedy gy

luvisawalvg Loy wlildaduniud 5 GHz hldnesgruliduiteuundn

3. IEEE 802.11¢

=

pnineuwsilled w.a. 2546 [Wuseuuiaievrelianefinaud 2.4 GHz wazSudstoya

M13157 36-54 Mbps awnsaldsaudu IEEE 802.11b 18 Fevilaludndufieedeavaouudas

12
=1

lasea¥evessyuy Wgausdwinsmisuwasvity ddunasgruifadufivensvangladu

unnmnisan ldwnsauiull

4. |EEE 802.11n

2

Tutagiulinmsiaunanuesgruduifisiuenuilumsivddeyalildgegn  300-600

Qs

Mbps laeannsguiaziinisiiunisdearsvissusardsuuuratstosdyyin (MIMO : Multiple-

@

input Multiple-output ) WagyauAIBYRAUMIBsdy Mg 40 MHz Fans MIMO

s

wldageiuauainsalunisivasuasfAudygiulddnd swimsuonuwesdygnuas

wlasdryaadlndudesdygausen (SDM : Spatial division multiplexing)



2.2 dunu1a PWM

nsuegiaduauniavesdyauiad (Pulse width modulation) ¥3e PWM Ao A5l

Qs

TunWTsugudadiuiar A unINvesdyyiuiad Tnsasihdyyiuauidsunas

o

e
=
=

£
=

dygraudinenisusuundisudisudu nmsir PwM anldluszuuidnea aldiduavasiiafg

& v &al

l#ia (Duty cycle) Bermasiipleifafe Yisauniwesiadnilaoiuzasings IneAndnaiu

o
v € | [ R - |

[ §f & o é’; S D -
WULUBIMURTINAITUNINUDINAEVIIVUA §NAIDE1 LYY mmmmlmmammmmu 50%

o

wineaudly 1 gudynruiad ssdivriiluaniuzasdIngogaimils uavan uzasinsney

Y

=i

ASenils wagmnnatmidleiAaunuuneaud AAnunTsveINadiao urasdngefaziingu
NN mnamiRleAaliAviniu 100% wieanuieglifiaaugeedndues fagud 2.1 Ju
sUuansAmAleiAawuu 8 Bit A uaviBenarvegdl 0-255 lagammidludaaiuisanildain

aun1si (2.1)
AMfleda = (Yrswesdygunad/aunavisiunuasduann) x 100 (2.1)

Feluga PWM usingsaziianaednlumdoudu duluwida 10 Bit sxilinauaziden 0-1023

astfunsavihgunsailuldagaesihnisufualimunsaunewdazeueludiuvesund 3

0% Duty Cycle - analogWrite(0)
Sv | ;

25% Duty Cycle - analogWrite(64)

T T T

50% Duty Cycle - analogWrite(127)

Sv

Ov

75% Duty Cycle - analogWrite(191)

LU U UL

100% Duty Cycle - analogWrite(255)
1 1 =4

SVE
\

Ov

U 2.1 nsmluansan PWM Tugduasioilada



2.3 N1SINDASINISINA

amsInsiva (Flow rate) fn Usunuwasvadivanlvanuiuininlugisnaivisdaunis

Wlusstaunsh (2.2)
Q=AV (2.2)

do A A Wudniidenislva

V A Anusiedsvadnisiva

Tuydwusiindestiotasnsinislva (Flow senson) figninantdifudseinn mesluil
(Turbine) ugUuuuiianunsaliindnanisinalasnss uazmshoueanesluiiuasydous
dasnisinaliegluguuvuvesdygailnd TagldhusluiadivhaniagifanautRiduans
wimdndniseguulsines Fadoluiavyuazilfifnauiuulindngunsaiasld Hall effect
sensor usadulniwdenidildanaedensiaduwingn (Maenetic pick-up coil) iuunainmiu

' [ a © ' LY o M e -
seuulmanaisinasegnelusiniedioTadaguin 2.2

asIvduauIwlmanTiaann1suyuveduie wardwdyaandulneadionmsiuiiu

5 LA

waaindu Wiilulasluswamesussananadusnsnisinadeiuinainsnsnisiinwad

Downstream

flow straightener /ariable reluctance

| lnetream fle
pick-up pstream flow

ner

JUN 2.2 vanmsvhauesasedisiadnanisiva
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\wsesllaTndnsimsivavialazinldnuduguilefidnsnsinaiige wazanuusiugioe

anaslutdnsnisivame anvmwsivusadeaniusssuafdwmalinisindinnunainndou

=

wieslleindnsnisivavlaifigiunisde (Range) nslvavesveuvwaleg?l 1-100,000 Ansme

W wazd umsingnsnisivavesieegf 5-100,000 dnseund

wwinsledndnsinisivatlluaunsaletevesluanfanswviuassls lunishefasasilain

v v 1o
U

Snsnsvadannsofnssldiaununmdeunuusy widsdliiaingavinideivesvionedunls

yﬂ) d

Mvunvaeasesiialn Waldlianuswwesnisluaasasazyihlvnisineaiaedau (Error)

2.4 §1A2UANLUUEAEU-USWUS-0YWuS (Proportional Integral Derivative

Control: PID Control)

Wumsihifiniuauuuudndiu MAUANKUUUINLS wazfamuAnWUUBYTUS 11vineu
iy wsasendmmuauwuuitled unismuvauildauldielidudou wazfinsldedng

wwsvianglusruulssnugeamnssy nMsmuauwuuiiledszlinsaunuten 3 f lneswazidun

Y]

NMsULaIiImUALIAIl
2.4.1 fAUANULUUHAEY (Proportional control)

fmuALLuUdndIuTafmuURNLUUmR Mnuauilldunmsihdygiumauianaie

s

(e) sevnedyquddatudyaanrdnavasiimuaundudunavesimuay wdidmun

L7

vihnsaidygianerane Tnen1sveedygiudnanmeainuuesiiniung JUMIUTES

9

udenlaezunsuuasdnurvaINsUsTIIaNadyay Iz duiagUa 2.3

r 4 e C y
h Kp Gp(s)
H(s)|

e A ) T

= —Kp— 1

JUN 2.3 fAruRuuUUT
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nsmuauuuviliefinisusuannulfgusshlniinanevauesiidaty awfialguimn
ihlulFauiuszuvada Type 0 Fsfmuauuuuiiarliannsovdsmanuianaiaifinfus
seuveenlUld wiannsavilsimansfiawaraidetosadslasmsusurnulidangetu s
W dmaessuUiafigiluny (sruviinameuaueniity) uimnuniiuluasildsyuuie
muliafies wavildszuuliamaiuiigs Feadudanesoszuu Tumandutumnainuiien

teuiiuluagyhlissuutunavauest wazluamsodrodesumuls

2.4.2 fAWANUUUUTRUS (Integral control)

2
=

fmuguuuUUITLS iesimuauuuule Mmuandidunsiteimauianainves
Fryayrudedeivdgaraiednaundudunavasiiniuay warmmuauardufiinsady i
ANURANAIARINEIUGIRUAIBANNUTRIFIRIVANTDIVAENIazunTY WiaTiazlddymym

wanavasimuauuule Tnednuurreinisuseananadayyondudgui 2.4

r+_efg. |¢€ y
—(O— - 1 Gp(s)
= s
H(5)|
A Y A L
T 8

3U# 2.4 seuauiuule

nisauaukuulemniluldauduseuy Type 0 sganunsnvinaanuinnainldly

s

anmzaw widiideidene Mmmuanuuuleliauisnannavesnsnaiuainseuuld uaznn

inudargaiulvasilildnanavaussiilifioms wu ssuuianisunis
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2.4.3 fapduANLuUBYWUS (Derivative control)

L7 & = o o a

fMauANkuvayususammuAuwuUR Wunmswlsuifsudygrusrdeiudyyiu

q
2

wranaiethdy g alududunsvasiauay Taemmuauwuuiagyheyiuddyyiunin
AanaaualguieAnuvesimIuAuvesudenlaezunsy iefierlddygy e dnavosd

AUANLUUR Insdnunruasnsussiianadyyandudigui 2.5

r o4 € c y
Kps Gp(s)
H(s)
l— 0
e c
iy K [
Koy D = .

JUN 2.5 FmuANLULR

smmuaunuuiaztlvldnuieansasnnmsnafiuressyuy uazannanauauesfiiinig
wWaguwdadluun wirasUiuinulwmunzay ldgutduanailiifenanevauesilaifieUszass @
muAuuuuAsrlian saldfussuunfidyarusuniuld iwszimmuauwuudziduivey

dynusuniuyilssuurhauieuls

MNFUN 2.6 wiudidimuauuuuilyldiussuuiidududunimanavaues filday

A

fmauianasluan1igasi Jsansaasldmenisiinannulegau wimniildldiuszuy

s

Aflduiugeiiunioszuy Type 0 AmanuRawaiaidndaiag uasmndiuanuligeduiiioanan

o
2

anuianatafagyilissuulidmaiugaluiieg dnldmunusuiuszninfiiule wie

U

Sanindhmuausuuilelifuszuuiiug AMUALLUURREIEanA1ALEANAIRAlLEn 1z AS

1 =l =} el

file uenansuguasdllamwaiumilewiy ﬂ’W‘i’]ﬂi‘UW?ﬂ’]UﬂiJ'i’JﬁJﬂU'ioW]NWﬂUﬂ NIDITINT

q

1
= i

AMATUANLUUAG 52UULAMUAUIINANDUAUDINZANAY WARTALAANAIA L UANIZAIAITIAT

9

s

fiog Fefumnlimmuauiniussniilewasi vieSend Mmusuuuuiled
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Tnsmsuiuannulivnzaniussuutug fagldnansuaussuuniasinnindingafifiaaiui

R A TR AT T

» PI-Control

e

PID-Control

% /\l. P e,
kI \_/

§ X\ P-Control for system type 0

\

i PD-Control P-Control with K2, for 1" order

P-Control with K1, for I’ order

|
|
|
|
JUN 2.6 namauauptatTEULTIRIUANMEiIAUALLUUTlaf lugUR U1 e

2.5 Message queuing telemetry transport

Message queuing telemetry transport 30 MQTT Ae IUSIﬁﬂﬂa‘UﬁﬂwﬁdﬁgﬂaaﬂLLUU

LaWmUINLRENTITeNRBIUU M2M (Machine-to-machine) dwsun1siBeuseasyninsgunal

v
¥ o ow @

Mugunsallivhausuiuld Nedatuayumalulad 10T Faife Suwesilafiamnsatiousadiu

e

gunsnlenee 1 1wy selnséwmsidlefiowdniu sosud 93 1ndesdndn wazaunsalndesldlnd

meluduingg leernuaietnegliaevwdumeside vldawsomuangunsalaieg 9nfidulsd

. Pub (Topic, data)

>~

. Publisher g

Sup(Topic)

I

| <
/ Pub (Topic, data)

b
-

A Broker

@
T

—

JU# 2.7 Uuuumsvieuees MQTT



12

lag MQTT azliiinansiiiienin lusnines (Broker) Faazvihmthfilunisiansiu-dedeyasewing

¥ a1 W

gunsal Tgdlusninesaesiinisudssendng Publisher vimiiidedoyaludamidesineg

o L |

(Topic) uag Subscriber agymiifiguanisiudeunlasvesteyafidnaddaeiuies dagun 2.7

adtulid FTesnluiidnadindnvesieyafiezeanain Publisher ludslusninesiaue

o 2 < ¥ o o o v o - v
NN Subscriber NILD1NNAIDINDIDIVDUIYANADINTG

2.6 UDLMDINTELEARAST

]
e =

ueLResNTzUanTY (DC motor) 3g1ulaedsnislinssuaiuunainiiansegly

|2 v
= =

aurnuiindn MnliAnusauaingn wsadndnfiifaduilazuinuiedesTuegfudiuim

nsznalnias S masauLLAan
2.6.1 NTVVUDADSNTSUEANT

lunstunewesnszuansafield9asitenii 1astiuuawmes (Driver) [Wuwrsasildlunig

AIUnd mimu"uawama%m bhed 9

5V 5V sV

| — .
\O \\0 & \0 g ©Q
4 S j T N

11

I I=

O

)

©

JUN 2.8 nannsmuanfiamnsiuyeines

o

Tgndnnisvineude 142995 H-bridge wdmuaumsdauardavesnihdula Faihduda
onzilunsiudamas (Transistor) wiesiad (Relay) Al azvildauisaniuguiiamanisnyu

YDIUBIADSNTEUANTIIIFUN 2.8
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< ]
2.6.2 NMIAIUAUAINULIIUDLADINISLLE AT

o 5 v o @ @ i (Y
MsmIvANALLTINBIABINSENANSINY ansarilalaenisuiuanuseiulnifidgliiu

o

wawmes wnUsvanussauladrfisngliuamasaevilianuisisevrsauamesnizuansianas

msuSvasusaduiidneliivemeiudinainvaieds wu defdumuyiualduuveunsuiy
1aIADSNITUANSY N15MIVANNITIIEusUlWIhlFfuLemeinszuanss F9i5Rananaxiiteide
fio Woussdulwihaniasuardmalinssualnihaniiasie ilvusidnvewamesnssuanss
anas faiuFudenTimununissensaudliildfunemesifutie Teoudazdidiadefivns
Tivawmesnsuanss whlivamesnsvuanseflnimdasevlumsuyuiisneiu en¥Bnisuegia

FuanunNIwaInweswaduse PWM dsasungliluiited 2.2

2.7 WUswnsy LabVIEW

TUsunsy LabVIEW gau1a1n Laboratory Virtual Instrument Engineering Workbench
Hulusunsufignimutudielfiaiowuiniosiiotn LabviEw Sudulaeuisn National
Instrumnent BslFduaiitoniisfiazannavietunoulunmadoulusunsy Weldaugusyuy
Fiesiedn

Tgussniimsiaulusunsuegsaionielideulusunsuldaeninunty auaiunse
Weusedugunsaiineg Iduntu wienfuilsidunsinuiivannanedielimnzauiunisld
NuuiazgUIUY ffugauszasindnuesmsyaes LabVIEW fe n1sdanisludunisiauae
\w3esflotnog1eiiuseansaim Al LabVIEW ﬁmmmwmﬂiﬂ‘mﬂiu?ﬁuﬂ Ao LabVIEW Tu
TusunsuUsziay GUI (Graphic User Interface) dufie llidndudondeuldnniomddla Tag
mwiildlusa LabvIEW ﬂfuwﬁ‘;JummgUmww%aL‘%faﬂﬁﬂa&m’hmw G (Graphical Language)

FeazuununisiBeulusunsuiiinaly Wy mrwd laeda LabVIEW awwnsofisziideyasin

o
Ce | [

MEUBNUIIMTIATIER Uszanana Lazlansal wisurslinisiiudoya ieausagloyals

SOUNAY
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nl.com/labview

?

© 1986-2017 Natonal Instruments. All nghts reser ved

U 2.9 TUsunsu LabVIEW

2.8 uga Wi-Fi ESP8266

3/
P YY)

Luga Wi-Fi ESP8266 azusnauluse lulasmaulvsaimesuazluga Wi-Fi dadudanuise
Tusunsudiayaadluld ildanunsnhluldauunlalasrevlnsaaesly wasiiuiivsynm 4
m8 luns@evlusunsuadluludluga ned ESPe266 Wutevesiuleduuueiavetluga Tos
ESP8266 laififiuiilusunsy (Flash memory) Tusvinlidosldledainunasiu (External flash
memory) lunsifiufeyavedldsunsu Taeideuseariulusianea s 3evililuga ESP8266

wuAlunisiiulusunsudsgudl 2.10

sUT 2.10 Tuiga Wi-Fi ESPB266-12E

ESP8266 viauiusssiulniiegn 3.3v-3.6V miniluldsusandugunsnidus Aldusediu
5V Sndurediiasuiussiudieielililugatudeme nssuaiilugaldougedefio 200mA

ANuDASENea 4A0MHz vilwvinaulasimsimumnud

ESP8266-12E lugajuildeulduinlunisnaasaniaau iesnnlidnlunessaia

MARLRuLN Samatesunntu waedinnunasilunsaudunislusunsudagudl 2.11
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ESP-12E
PINOUT

ACKORRTIC

I FowER I 5P. FUNCTION(S)
/o COMM. INTERFACE
N Aoc B r1n nuMBER
CONTROL A p
n/c

Ul 2.11 wanBen Pinout v8s ESP8266-12E

2.9 NodeMCU

NodeMCU fe juuuuitiimsiauiainiusian 10T lngazusenaulusme Development kit
(fuedn) wag Firmware (Software UuvesA) MU Open source lavanunsaldoulusunsuls
Meun1w Lau lddesenisldau leedluga wiFi Tud Fadudeddgylunisifensedy

Buwmesiiln lasluga Wi-Fi wxilsegludves NodeMcU

NodeMCU Wuaslidnwugadiey Arduino asafifdunmaranauilinielud wagawisa
al ™ " ' @ = e & Yo va
Beulusunsumeulnsagunsadludnuoe 1/0 Wlaelisieawnudinarsiagunsaldug wieildaled
NsWaINY NodeMcU Tsianunsaldanusiudulusensy Arduino IDE 3aaunsaldniwn C/Ce+ 16
Tums@euldsunsy lsinsidaunainrateungadu lesmwizluSowes 10T wu N5 sda

Tnlsing Wi-Fi faguii 2.12

SU# 2.12 NodeMCU ESP8266 V1.0
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2.10 Arduino IDE

Arduino IDE 831370 Arduino integrated development environment Fafifle o
fldlunsimunsudmivuesa Arduino Wiogunsaidiug fisesiulusunsy Arduino IDE lneil
TUsunsy Arduino IDE agldlunisi@eulusunsunazmeulndasiuvesn IDE fe druaSuvesssuu
mMswauvTemvislubedy Aeraeeviomidaaufifaun Application s199 welHiAnaw

130157 gnsies usiugh asnaeuszuuld washesonsuiluuSulgeiegui 2.13

€D Blink | Arduine 1.6.8 - ] X |

File Edit Sketch Tools Help

©0 BEQ

Bd
el Bl A

ie (13, JUTETT);

loop () {

1 te (13, IGH): turn the LED on (HIGH is the wc
delay (1000):
digitelWrite (13, LOW);

Arduino/Genuine Uno on COMS

JUN 2.13 wihuananisinauesiusknsy Arduino IDE

2.11 lugawulwasinnnuau

XGZP6847 lugaiwuiresinaudunifinisifeursuuy Ratiometric analog d1usuaiue
ANNAUANINAIIYIUNR Tavisutdugr navaueadldly dwnfeuldiugunsainisunne

gunsnleanfdenie fusednSam fagudl 2.14
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B 13.0 .
e ;
< m = m - |
t - 6 5 4 A
Tl 0 o~ [ 1
= Jo(0 )0 |k g
=A =
! 1 2 3 (=5
) ~ . = = | Cuttable
i -SRI SO '
O ;|| —
U7 2.14 Tuga XGZ6847
el 2.1 wisfnesussavinmuedluga XGZ6847
[tem Data Unit
Output 0.5-4.5 V
Accuracy +1 % Span
Zero Temp.Coefficient +0.3 %FS/°C
Long term Stability = % Span
3x(<500kPa)
Over Pressure Rated
1.5x(=500kPk)
Compensation -20 ~85/-4~176 *CLF
Operating Temp -20 ~100/-4~212 L E
Storage Temp -40 ~125/-40~257 % i
5797 2.2 dumisviveslunga
1 2 3 4 5 6
N/C Vdd GND vdd ouT GND
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'
s =& @ -]

awmsuinaziivamnualuuneguuianiiluauiunieTaniinh Weldsuusinaagsh

TAm U umIuTinsasuLUas

q

aasunauuslaildu 2 wuude 1. uwuudafa (Bonded strain gauge) 2. wuulaidnfin

(Unbonded strain gauge) Vi@gauwuuiivannisinundeiufie drwaalnduan lufnduiag

v

R e anudunmiuvesansung
p Ao AmanudumuAivenaIn
L fa anuenmasduaa

A e fuiwisavessiay

ARDINIINTIVIANUATERLLANUEUNUSAUALNST (2.4)

e lany
1128 LONULLAT
WUILUAT

PUIWATT LA

N11M929TAAULATEAYRLTENILRIITUT NIUNNLAES (Gauge factor) Aa A1AIY

AN WY BINATAE UL asdIUAIANNEN T UAsULUAY

__AR/R
~ AL/L

K #8 wnawnwes

R #e anudumudsiy

AR Ao pudumuiiaeuwdas
L #o anuemdadn

AL fs ausnfiasunlas

(2.4)

g lausiy
welawiy
RUILLUAT

WUILUAT
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2.11.2 2995U3namUUANELaY

Tuuwasilvareenundumanudiuniulidy aedouensasudaduuuinalauuily

Tuiulunmsudasdygranlalududygnamadni ssuannwsivalauuseslugud 2.15

E
+||||!_ AN

JUN 2.15 1995 ialaunied



UNA 3

YUADUNITANDUINU

lunsilassnunmsmivaussduiuuulSaewaznsueiwostu Tinwunudunaunis
anfiusueenifuiidenis lnaidesdduanudfyuwaranuseidesvainisiisnusendu

YUANDUAIM

1. msidongunsal
L 3
nminaaeunsldnugunsel
MIAABUNSITaUse Server

2
3.
4. M3.P8u Function block vadlusunsy LabVIEW wilea$na Server
5. N155211AR

6.

NIOBNWUUNITAAIVAY

3.1 MsiaangunInl
Tumeulunisidengunsalitutuneuusnresnsinnu Tnensidenldgunsaliudendiay

Tilugawuesmuniugunseidun Mdetesiunslénuiivinvaulasgunsaiidanised

3.1.1 Wwuwasinszauun
d1msulassuilideneueesinaaiusuti XGZP6847 pressure sensor module

oo '
a L% =

WesnAussiugeanuesiainNiald drgeand 4.369 kpa feludadenwuigesyud Flldae

U 1

o
= o

1IN TINALTIUBYH 0-10 kpa avilaulndifssiumaseiintu wazvildaranlusunsud

NodeMCU enuléiiaziden faguil 3.1

AMENURYRUIULLDTINAUAY
- Ranges: 0-10 kpa
- MEMs technology
- Gauge
- DIP package

- For non-corrosive gas or liquid
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- Amplified and calibrated.
- Temp. compensated: 0°C~+85°C (32°F~+185°F)

- Directly application, Low cost

L

AAINAU XGZP684T

5U7 3.1 Tuge

3.1.2 [WUTINNTINNS INaUDILI
dmsulassnuiladeneuesinansnisivavoar (Electronic flow sensor electronic

flow meter) 1-30 dnsraundl Ingltiuvievinn 1 9 degud 3.2

AMEUUAYDLYULYDTINAIUGY
- The level of the test pulse frequency (Hz) = [8.1Q — 3] +10 (Q = flow rate
L/min.)
- Minimum rated working voltage: DC 3.5, 5-24V
- Maximum current: 15 mA DC 5V
- Voltage range: DC 5-18V
- Operating temp: < 80°C

- Allow compression: water pressure 1.75 mpa below

gﬂﬁ 3.2 Electronic flow sensor



3.1.3 Yadunanas BTS7960 43A

AudLURYIYRTULBLADS

Operating voltage 5.5 to 27V (B+)

Path resistance of typ. 16mQ at 25°C

Low quiescent current of typ. 7uA at 25°C

22

PWM capability of up to 25kHz combined with active freewheeling

Switched mode current limitation for reduced power dissipation in

overcurrent

Current limitation level of 43A typ.

Status flag diagnosis with current sense capability

Over temperature shut down with latch behavior

Under voltage shut down

Driver circuit with logic level inputs

Adjustable slew rates for optimized EMI

T4AHC244 Schmitt-trigger octal buffer/line driver for ESD protection(inputs

accepts voltages higher than VCC)

4.3.6

—40°C <1 <150 °C; BV < I'g < 18 V (unless otherwise specified)

Electrical Characteristics - Protection Functions

Pos. |Parameter Symbol | Limit Values Unit | Test Conditions
min. |typ. | max.

Under Voltage Shut Down

4.3.1 | Switch-ON voltage Vuvion) - = 55 |V Vg increasing

4.3.2 |Swilch-OFF voltage | Vyyiors)| 4.0 = 54 |V Vg decreasing

4.3.3 |ON/OFF hysteresis VuviHy) - 0.2 - |V -

Over Voltage Lock Out

4.3.4 | Switch-ON voltage Voviony | 27.5| - - |V Vg decreasing

4.3.5 |Switch-OFF voltage | Voviorr)| 276| - 30 |V Vg increasing

4.3.6 |ON/OFF hysteresis VovHy) - 0.2 - |V -

3Uil 3.3 Datasheet wasyatusawmas BTS7960 43A
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TugatunewesidugUuuu Full bridge 14lediuas BTS7960 ielddmiudunaimesnszua
natfesnsAddge Todygravadlunisauaumiugs awsamuauanudliguniuds
wsemuduld wagsesduanuSwesiadlan 25kHz Ineofussiulwidssueimes 6-27VDC nszua

13 P

@ 1ANAgIEnazeyh 40A urlumsufURaseldarsldnseuaiiu 20A Werudaanduusesiy

U

QJ

Sunm (PWM) dwsuldmuaumsidu svoc Tngled BTS7960 vedisvuvdesiudedeluil
- Under voltage shutdown funasdrglwliiusemesmnia 5.5V ledagnganis
Faunssisussuanistuaudu 5.5v fuly
- Over temperature protection fgamgiineluiledguiuarignivualiled
ENAVINNUTIUT

- Current limitation fszuutasiunseuaiiu 43A

N384 UMD IANA
- 91 Bt : annunssngldmiuLenes
- 91 B - nynvesnaelwdwivuemes
~ 91 M+ Sanvesemed

- YIM - IAUVRIBLNDST

nsfplfnuneiudunn (v1Auaw)
- VCC: +5V
GND : GND

'

]

RIS wag L_IS uvnemdwauansaniusfiianaia (Error signal) nseifinszuanis
W inAlaRuTeRANITENI9RT wazil IC IergavheuLEye

R_EN way L_EN azidumnmiunas Enable ({Ualnnisviemuvesardwanisuruay

NNYILAUEIAU) : Active high (s 5V)

RPWM waz LPWM 1Juv1Bunadimsusednyanaiadifoniniununiimsives

UOLWS

MANN1SYIeU
- dndusessiont R_EN uaz L_EN g 5V 13 (1Jums Enable 1o dwn)
- tenstiyulumsdnedienad M3es1e 5v) luiten LPWM Tngfiun RPWM 19

ROENNS1IA (¥38978 OV)
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} S

- Hifenslimpuldmeamareiad dedne 5v) luflun RPWM Taedinn LPWM 1%
fMaaINTIn (M3e37e OV )

- ae +5V lunSeuiufivt LPWM uaz RPWM wainasasngamyy

sU#l 3.4 High-power motor drive BTS7960 43A

14

/0

=,
o).

3.1.4 Uutin

sUf 3.5 Juthuuugwas pc 12v fu BL-25125)

AnastAvasflutia DC 12V fu BL-25125|

- Power: 12VDC

- Current: 5.4A

- Outlet dia: 1 inch (25mm)

- Delivery head: 4 m

- Delivery volume: 70 L/min, 4200 L/hr
- Motor power: 45W/5400/rpm
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3.1.5 NodeMCU ESP8266

\donld NodeMCU/ESP8266 iws1zawsardeulusunsuildauldde Taeldlusunsy
Arduino Tunsdleuldamdimsian Sehliflunaseyalifinuduniifuduludumesidn
uazUe§a NodeMCU/ESP8266 \uuasnlulasrerlnsaaesfifisnuaunwesndunnuagiodng
snnwodmumsiluldnuate aunsadetuieusesldauuitneauasioufon adideiito
Fugunseliednalivihau Insfardeadoulusunsuiiedsnuliuesa NodeMCU/ESP8266
asanuaugUnsalineg I8 eseniluga wi-Fi ludh Seannsadenseiiiosudsdoyari

medumedidaly venantudalisiagn Wsldlunmsiaurgunsal 10T

AMANURYDY NodeMCU ESP8266
- Based on Ime]a Wi-Fi #ite ESP8266
- §GPIO, PWM, 12C, 1-Wire uag ADC sauagluuainifien
- HUSB-TTL wlusi T4 IC CP2102 vaau3wm Slabs
- {l PCB antenna dwiusu-ds dyanuwuulians
- 14 Micro-UsB dwidudnelwdssuazamilvaniisuws
- T A0 SUBUNALTI LU Analog (ADC 1R 10 T) HIUINTHUIMSIAUM IR
P 100k/220k (AAWTILBUNARIN OV-3.3V asliaglutag ov-1V)
- RIMIUANLIIAY 3.3V Uuuesn

PIN DEFINITION

2

c.numH vsen | wur |

RSV

RSV

sp3

sD2

H

sD1

[~}
L]

bl

(e 1]

sbe GPID1&

CLK

ER
GO o | waoz —{ wost |

w3 GP1015

GP1012

L]

=]

RST D18

™2
e ]
.oy ]

GND GND o

Bl (G181 - RIORICRBHH:

Vin 3v3 LW

i HEHEEE:

DO(GPI0LE) can only be used as gpic reod/write, no interrupt supported, no pwe/i2c/ow supported.

Ui 3.6 Pinout 83 NodeMCU ESP8266

SaN



3.2 nadaunsidauvasgunsal

3.2.1 lAanAgaun13le91u Flow sensor U NodeMCU ESP8266

volatile int NbTIopsFan:

int hallsensor = 4;
TNt OULpUtvalus; —>
S void rpm()

(
NeTopsFan++;

put your setup code here, to run c
pinMcds (hallsensor, INPUT) ¢
al 1r. (115200) ;
rupt (hallsensor, rpm, EISING)

a2 NbTopsFan = O

t fdy TOor calculate
23 sei(); ‘Enable
24 delay (200) ;
25 cli(); // Disab
% = (Pulse frequency x €0)/7.5Q = flow rate in L/hr

28 Serial.print (Tflowrate = ")
2¢ Serial.print (Cale,DET); // Prints the number calculate
Serial.rrint("L/min"); //Print L/hour and returns to n=sw line
1 Serial.print ("\t%output = ");

Serial.grint (outputValue);

Serial.print ("\tPULSE = ");

Serial.rrintln (NbTopsFan);

=

1. \§anv1 DI2 (GPIO4) §15095UN1S Interrupt (@190¢ Pinmap fiseesums Interrupt

910 Datasheet 283gUnsal Fesmunuusaiaglimioui)
2. Mimwmmesnu 1y L/min @asdauli) deamsiaineugesne Calibrate
factor Baunfaxiliu 7.5 widhgunsalaziuinmng 1 3wl wminfesmsliieuesnuibiu

faaJdeur Factor 11y

26



flowrate

flowrate
flowrate
flowrate

Elowrate
flowrate
flowrate

flowrate

0% W

Wter v

Moce! Y51
W wie g Range 1 30UV
warn g1

Waley Pt e 5or

= 8L/min
= ZL/min
= BL/min
= B8L/min
= EL/min
= B8L/min
= §L/min
€ = 9L/min
= 10L/min

13L/min

= 15L/min
= lél/min
= 16L/min
= l¢Ll/min
= 1l€L/min
= 1€L/min
= l¢L/min
= l€L/min

JU# 3.8 HAM5911UB Flow sensor

$output =

foutput
Soutput
foutput

foutput =

$output
$output

$output =
$output =

$output
foutput
foutput
foutput
$output

foutput =

$output
$output

$output =

$output
Soutput

100

PULSE
PULSE
PULSE
PULSE
PULSE
PULSE
PULSE

PULSE =
PULSE =

PULSE
PULSE
PULSE
PULSE
PULSE
PULSE
PULSE
PULSE

PULSE =

PULSE
PULSE

oW moMm o Mmooy
LT Y I e S S S 11

b=
(]
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3.2.2 lannaaunslde1u Pressure sensor U NodeMCU ESP8266

1l #include <Ticker.h
2 Ticker flipper:
; const uintiZ_t ANALOG PIN = RAO;

¢ 1nt sensorValue = 0;
5 int OutputValue = 0; o
- void readValus()
E {
= sensorvValue = znzlogRsad (ANALOG PIN) @
s RS T
raf (sensorValue, 288,1015,0,100);

CutputValue

14 { Serial.besgin(115200);
1

.attachi(0,00 AAAAAY =

flipper.attach ms(l, readvalue);

L7}
5 void loop ()

20 { Serial.print ("\tsensor = ");

2 Serial.print (sensorValue);
Serial.print ("\toutput = ");

23 Serial.println{OutputValue);

24 delay (100) ;

25 }

v
| @ o 8  a d

1. ALY map ABITRAT Analog TeagweesiusiuiAuiwazUnds Wedau
Wuedidus 0-100% Fare1vvzliviifiuynas dlumsenadanouyiiau
2. Waridu Ticker anunsadmunauiilunis Interrupt Jayanniwuasls lnedld

attach_ms agmuuanandufiadiund 4114 attach asfmunuiund
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~ AAAARARRA

2]

E‘Uﬁ 3.9 113610 Pressure sensor iU NodeMCU

P2 COMS6 (Arduino/Genuino Uno)

3ensor
3ensor
3ensor
3£N30r

3€N30r =

SEnsor
3£nsor
3€nsor
3ensor
3ensor
3enscr
Jen30r
SEN30r
3€N3or
sensor
Senscr
SENscr
S€0s50r
3Eensor
3ensor

L4 T VR LI - T T B A |

o

o

G W W W W W W W W W W

s =)

'
w
1

437
437
437
43¢
43¢
435

437

output
output
gutput
output
output
output
output
output
gutput
output
output
output
output
cutput
output
output
output
cutput
output
output

T T Y (T BT BT BT T < Yo}

[ ]
W oW 0

|
WO w0 0 N

|
[ L) L LY L B 1) 6 3 13 B2 1) Ly Ly L) ) ) ) 2 1 |

o

|

it

ocutput’

cutputz
cutputZ
outputZ
output2
outputZ
outputZ
output’
outputl
outputl
ocutputl
outputl
outputl
outputl
ocutputz
outputl
cutputl

outputl =

outputl
outputl

e

e

2263
= 2263

= 22&3

JUM 3.10 HAN15YINU Pressure sensor
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3.2.3 laanagaun1signumgulamasiiazluny NodeMCU ESP8266

_nt RPWM = 5;
< Zloat motorSpeedPWM:

float in_min, flcat in max, flcat out_min, flnat out_max)

£lzat result:
result = (x - in min) * (out_max - out_min) (in max - in_min) + out min;
return result;

i= (RPWM, CUTPUT) ;

Serial.b=gin (115200);

L vaid loop()
whiles(Serial.availakle())

rec = Serial.read():
= LT

i 1f(rec == '2') motorSpeedDUT +=1;
zlse if(rec == 's') motorSpeedDUT +=10;
lse if (rec == 'd') motorSpeedDUT -=1;

€lsz 1f (rec =="f') motorSpeedDUT -=10;

1f (motorSpeedDUT 0)
32 {
< '11'\1'—'}-'?"'~(RPW-' HTGH)Y «
35 motorSpeedPWM = mapf (motorSpeedDUT, 0, 100, 0, 1020):
logWrite (RPAM, motorSpeedPWM) ;

t ("Motor Start”):

1 if {(motorSpeedDUT == 0)
42 [
3 gitelWrite (RPWM, LOW)
Serial.print ("Motor Stop");
T("\t");

motorSpeedDUT = 0;
a:

Serial.p

rin

motorSpeedPWM

y Circle = ");

Serial.print (motorSpeedDUT);

nE("NE™) §

nt ("Motor Speed = ");

t4 Serial. tln (motorSpeedPiM) ;
Serial.flush();

€ delay (150);

=7}
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1. Undin1s map agldnndudrnudn feidu mapf agyihldnig map Andunedey

2. »PasFUAIN Serial WieRTEAUNTVINNIL

3. 11189970 NodeMCU Sn15dan1suuy 10 bit (2'°) fefusios map A1 0-100% ffu 0-1020

Metor drive module

BTS7960 43A H-Bridge . I
e ,l

Switching Supply
220 VAC to 12VDC 10A

Motor Pump
Marinebaby BL251251

U 3.11 nssiasidunewmesuagduiu NodeMCu

2@ COM4 e O X
Send
Motor Start Duty Circle = 100 Motor Speed = 1020.00 Lo
Motor Start Duty Circle = 71 Motor Speed = 724.20
Motor Start Duty Circle = €7 Motor Speed = €£83.40
Motor Start Duty Circle = &7 Motor Speed = ©83.40
Motor Start Duty Circle = €7 Motor Speed = €8§3.40
Motor Start Duty Circle = €7 Motor Speed = €83.40
Motor Start Duty Circle = €7 Motor Speed = €83.40
Motor Start Duty Circle = €7 Motor Speed €83.40
Motor Start Duty Circle = €7 = €23.40
Motor Start Duty Circle = €7 = €83.40
Motor Start Duty Circle = €7 = §E3.40
Motor Start Duty Circle = €7 = £83.40
L
< >
[~] Autoscroll Nolineending « 115200baud - Clear output

3UM 3.12 vansvinueesuawes



32

3.3 NISNAADUNISLYDUAD Server

3.3.1 WWanadaunsidausia Server (LabVIEW) fiu NodeMCU ESP8266

1 #include <ESPEZ€EWiFi.h
#define SERVER PORT 30 A1 pors fassnisidauan

String m respond = ""
Tran
IPAddress server_ip =

const char? ssid =

=r SErVEr (5 na AsfiTVRA port NODIASIYBNEDAY serve
FiClient client; §9 okbject client

Serial.psgin{115200); /1l serizl
WiPi.kegin(3sid, password); IS0 NADAY AF
while (WiFi.status() != WL_CONNECTED) SS9 ouae

lav (500);

Serial.princ(™.");

}
Serial tIn{"");
Serial.prictln("Wifi connected”):
e S ko e S &

23 Serial.println(wiFi.locallZ()); IRl A#"™

< Serial.println(” to ICE Server"]:
while (!'client.conn=ct(server_ip,SERVER_PORT)) //19/DueiDfl Server
2 Serial.print ( )

delay(100);

rial.println("Success”);

1. TAnluduves IP Address iuan IP vosronfinnas LabViEw 1y Server sefuenag
dw SSID waz Password LHuAdilsaniswimes

2. Hlodousteriuud v Serial 9gtusagui 3.13 Tae 1P fuansieguifuves Nodemcu
fiswiposuanly

Wifi connected

IP address:
161.246.71.108
Connect to TCP Server
.Success

JU# 3.13 wamsiousiariu Server
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Tuduveinsiu - dedayaain Server (LabVIEW) 9849 NodeMCU ESP8266

roid loop()

m respond = "";

while (clisnt.evailatle()) a:1Ee g Date #0dNDIR Server WSpva

char ¢ = client.read(); 7% char SDSUANIAAIS read
m_respond += c; waswdn String I
S ESERASELRET VLT TR
: d=lav (100} ;

3. msfudieyaru TCP/IP aulunuudeyauuy String whilu wiiflemnanialunisium

AlEBTuATarimdnus udnhusuiutoyalv Inaldfds client read
a. msdsdagandului Server T3 client.println(****+); wuefwnassfiddayansiy
ussinlusl uarlunsdindesnisdsdoyaiivareyrluaiaden awnsodouls 2 wuufe wwusuild

aglushuusifeanauds viewenfuusuaidsfiaziuys

string detaClient = [(Sorinc N « "' ("72i00) D

WUUSIUMILUT lient.println{dataClient);
lisnt.print (outputValue);

WUV NFILUS enGapre Y i
clisnT.printin (motorSpeedDUT) ;

Slide 2 Slide
100= 1020=
2 Receive £
. 2840 300
BO- :
342.1513 ?Dg
428
Motor sSpeed 3 4.%.4U
v Motor Speed =\4228.40
VAN Server Cir Motor Speed 28.40 E‘iﬁﬂl'l‘ﬁu Server
Duty Circle = 42 Motor Speed = 428.40
Duty Circle = 42 Motor Spesd = 428.40
Duty Circle = 42 Motor Speed = 4ZB.40
Duty Circle = 42 Motor Speed = 42B.40
Duty Circle = 42 Motor Speed = 428.40
Duty Circle = 42 Motor Speed = 428.40
Duty Circle = 42 Motor Speed = 428.40
Duty Circle = 42 Motor Speed = 428.40
Duty Circle = 42 Motor Speed = 428.40

UM 3.14 wansudernann Server



3.3.2 lAavesaun1siiiousis Server (NETPIE) fiu NodeMCU ESP8266

#¢include <MicroGear.h>

zreio
KEY N /UOUR_E
SsECRET I,
1= RLIAS "I / nams of cor 11

= FEEDID IR

o e R

1= MAX TEMPC 100

1= MA¥X TEMPF 150

1= MRX HUMID 100
INTE?VEL 15000

= T_INCREMENT 200
#define T_RECONNECT 5000
int timer = 0:

dipclude <Fspesecyazo b

const chart ssid = "N ; 70 ss1d
const char? password = _. A1 password

_Z MicroGear microgear(cli=snzt);

id onMsghandler (c! ‘topic, uintf_t* msg, unsigned int msglen) |

Serial.print("Incoming msssage —-->");

msg[msglen] = "\ 0';
Serial.println((char *)msqg);

vold onConnected(char ‘attribute, uintf t! msg, unsigned int msaglen){
"Connected to NETPIE..."):
microgear.sethlias (ALIAS);

Serial.println{

z void sectup()

IBUADTL LE

while (WiFi.status() != WL_CONNECTED) . saASIEDuaD

i connected”):

address: ");
Serial.println(WiFi.localIP()): // udevidnpiaa IP

microgear.-n (MESSAGE, onMsghandler);
microgear.on (CONNECTED, cnConnected) ;
microgear.init (KEY, SECRET,ALIAS);

2>€Tlal .PIIOUIN (TLONNSCT TO IUE oc
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1. Jeyansadrnd Wy key didousianu server Wanmsasias NETPIE

2. Woludruilaendeulén server LabVIEW snaifumseitlaifioaimun 1P ua Port

3. Void #4 2 ‘qmﬁlﬁ’ﬁww%’Uﬂﬁmﬁwaauﬁayaﬁ%'umLLaaﬁmwmiL%Ma

a. Taluduiindefulan Server o9 LabVIEW witiufndruvesiledty Microgear
roid loop ()

»¥ (microgear.connected()) {

Serial.printin{"connected”):

i eaRenauie - ha son ]2

1f (timer »= INTERVAL) {

sprontf (str, "%d, %d,%d",h,t, £);
microgear.publish{"/nodel/dht", strX;
Serial.print ("\nHumidity: "):

ir

data += h;
data += ", \"Temp(C)\":";
data +=t ;

data += ", \"Temp(F)\":";
data -= £ ;
data == "}"; —

if (isnan(h) isnan(t) isnan(f)
h >= MAX HUMID T »= MAX TEMPC £ >= MRX TEMPF) [
Serial.println("Failed to read from DHT sensor!”™):
jelse]
Serial.print ("Sending -->");:
Serial.printlin((char*) data.c_str()):
microgear.writeFeed (FEEDID,data); //YCUR FEED ID, RFI KEY

2 timer = 0;
- £lse timer += T_INCREMENT;

else {

Serial.println("connection lost, reconnect...™);
1f (timer >= T _RECONNECT) {
microgear.c-nn=ct (APPID);

timer = 0;

else timer += T_INCREMENTI:

delay (T_INCREMENT) ;
)

o

5. Tumsdadioyaiu Server 14fds microgear.publish(“/F8ALIAS/ Topic”, Teteya) Ta
ansndedoyavaneyaiu Aray ifieSammmne «,” fu Weteyaegi Server amsuustoyaly
luansnalving Freeboard Tuwsay Widget létae

6. lun1sdedoyaiiteuananalulvun Feed wos NETPIE 2xld#ds microgearwriteFeed
(e FeedID, Foyntoya) Inslufiddsdoyainun 3 et Tnaiulifsuuste data e 3

FaMwUswmazinagtlUldaefesnlrnssdudmndsf Server Sudaelunin Feed



sU#l 3.15 nssedesuustu NETPIE

U

nig
o 8
In
15
|
“
i "
v
QA
32

v
a

Incoming message

connected
connected
Incoming message
connected

i

Incoming messag
connected
Incoming message
connected
connected
connected
connected
Incoming message

connected
Incoming message
connected
connected

T

ON

> ON

ON

#i 3.16 wans@eumafu Server NETPIE
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3.4 N15WWEU Function block wasluswnsy LabVIEW tfiaa21e Server

String 1 String 2

= .
LGl 5oLl mode (standard) l

[62]|Cennection is not connected ~|

ey [6&][Connection clesed ~}
TCP Listen.vi bytes written Clese Efp""ed"’" i
i i R
h o = 2 Error to Warning.vi| [General Error Handler.vi
TCP Wri | ] Bl ]
S - e —
L e —
S

m %

3U# 3.17 M3@eu Function block Sudsdoya

TCP Listen.vi TCP Write
1 service name R TOR——— cennection ID 2 | connection ID —— — connection D out
: . port - remote address datain - bytes written
timeout ms LWBIt- forever: -1) E. remote port timeout ms (25000) == errOr QUL
errerin (no error) error out errorin (no errer)
Creates a listener and waits for an accepted TCP network cti ’ ;
sihe speclified ;bo:t e P Sl Sas Writes data to a TCP network connection.
TCP Read .
4 TCP Close Connection
3 mode (standard)

connection ID

bytes to read
timeout ms (25000) —'§
errer in (no error) et

TF———— connection ID cut connection ID —
- data out .
G Error in (NG error) w====

ToF—— connection ID out

'=Ejeanaen grror out

Closes 3 TCP network connection.
Reads a number of bytes from a TCP network connection,
returning the results in data out.

A151aNRB5ENINe NodeMCU Aulusunsu LabVIEw wuvl¥arsanuisaifiou Block
diagram titeusnfidatrunuazdsmnndulagliileiduansudt .18

1. TCP Listen WuilaidulumsisrBudulunisoans Wnelassnudldimssmun Port
lums@eusesewine Nodemcu dadiush Client uay LabVIE aiusfa Server dmiudstioya
warFurnduitenuaumsvinauvasy Tne Port #l4de 80

2. TCP write Wuilsidulunisdsrindu lnefua1aintes Data in

3. TCP Read \Juiterduluniseuanfisuanain Client Tnsanfisuldazgniiuuadae
byte to read flausanetes Data out luudnwma IneTluuslunseruumneneiy faguil 3.19

4. TCP Close connect M@ MSUTANSBauaaL il inIsYI9IuATUaIN T8 ES
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mode indicates the behavior of the read operation.

0 |standard (default)—Waits until all bytes you specify in bytes to read arrive or until timeout ms
runs out. Returns the number of bytes read so far. If fewer bytes than the number of bytes you
requested arrive, returns the partial number of bytes and reports a timeout error.

1 |Buffered—Waits until all bytes you specify in bytes to read arrive or until timeout ms runs out.
If fewer bytes than the number you requested arrive, returns no bytes and reports a timeout error.

2| CRLF—Waits until all bytes you specify in bytes to read arrive or until the function receives a CR
(carriage return) followed by a LF (linefeed) within the number of bytes you specify in bytes to
read or until timeout ms runs out. The function returns the bytes up te and including the CR and
LF if it finds them in the string.

3|Immediate—Waits until the function receives any bytes from those you specify in bytes to read.
Waits the full timeout only if the function receives no bytes. Returns the number of bytes so far.
Reports a timeout error if the function receives no bytes.

gﬂﬁ 3.19 wualun155uAIvey TCP Read

1. Standard (Default)
Julvueansgu Tneazsesudoya byte ivunauninazde byte #ifmun (byte to read)

nioRUNAEA1AITAILT (timeout ms) TneazuansduIu byte fioruudy d19119u byte

Aundtdesninfinvual) avds byte nduunsdiunazdsrianaalusl timeout error

2. Buffered

Jysoiutayalu byte avunaunI1zlls byte fifviun (byte to read) 3o Seauninavis
| q; 5 3 i 2 o si‘ k% = | Ao U {80 | L ]
AIa#Ral] (timeout ms) 4191w byte Mdhanditesniniimunl’ agliids byte ndunazlyl

gerfnnainluds timeout error

3. CRLF

wseiuleya byte Mmunauninagie byte Aifnvue (byte to read) %3050aUNI1AY AU
A1 CR (Carriage return wi1els SnaseRimuiitmuatuiieldidudonnadlumsinemy) wiese
/1 LF (Linefeed viunefia nstiuussiinlvsivesdioya) nnelusuau byte fifmunliudensedts
wuna At munl (timeout ms) feiduszdsr byte nduumSosta CR uaz LF Tagannsag

991nA" String

4. Immediate

eeTUleya byte Faviae qunseTeilefTulEy byte nseyu byte Fazguud alsl
1 byte Whuuds Heiduarseaunitazferaafiael’ (imeout ms) it 191uau byte 7
anditeeniniidvualy avds byte ndunazdestesilugh timeout error nflafdulal byte

RTRER

lulassowilidonldluun CRLF lumsdrudeyaiilosaindeyafidwnsinuedn fin1sty

ussinlminnatmdsnduadalusiaeass ielinsuasmausingfavifioayaden
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Number To Decimal String
number *

bl

G35 decimal integer string

Gauge Pressure 2
| A 'Dé k’;‘e—'
Sam ] FTR

¢ Decimal String

[64]|Connection is not connected |

E]IConnection closed v}

TCP Listen.vi ytes written T 5
o TGE| e
i Za) Y ST -
""" 1% 0= General Error Handler.vi
TCP Wri i o
oA

e

3UM 3.20 m3uvastoya Decimal i String

waangurentulunissuawazdsadig TCP/P wal 3ntunaaassudni laens

dodnsuuu TCP/IP dayadildiudeiuasidu String ivun faludsdasmasandotluldoudug

]

&
MU

1. naaasdesr1a1nnaluy Front panel nunadilaazidu Decimal number viillaianunsa
deayaldl 1lesanldsinnea TCP/IP Fudsayauuy String Wity Sedasimsudasteyalu
String Meilaid Number to decimal string Aeuw1dayaiting Data in ves TCP Write 1oy

AMsasrInauluda Client

= Qs

2. vRaaaTuAIAINUese lneveyandwidafeidu TCP Read agilu String Fald#endud

U

(= |

27UA1 String [WaaAT T

U

d U 1 2/
UM 3.21 nan13TunaLEIaYa



Match Pattern

string
regular expression
offset (0)

— befere substring
L match substring
- after substring

40

Decimal String To Number

offsel past match

TCP Listen.vi

Tank

Decimal String Te Number

i

number

Va
54||Connection is not connected ~]

—

Close Connection

3 ‘L\ !
g
[Errer te Waming.vi| [General Error Handler.vi|

1J17'1' 3.22 N13l% Match pattern uagn1sulasen String WWu Decimal

a1 INNAasIsUaIRIlaLa) Tunsluie naasssuaudniluuansuamenanigg Tuni

Front panel watliaeainA1finesnisasliuuuaniwafiviisenedwmessl 2 A1 e Arsesiutiain

Pressure sensor kagdnin15luaan Flow sensor Matdumsdsdeyassdodinisudedoyaiiie

ihllguszrnananuavdiu 3d4Heidu Match pattern Tumsdnnis TaeHeidutiavudedoya

sonduassdiulagldsnaseiimmuniduiuds Tnesmundnusstuliluves Match substring

waydoyavzgnuueeniduaediu duwinfie Before substring wavdIuMaIRe After substring

Tnglulnsenudlddnuse | Juiulsleya andudoyadilaasdua Sting urnauariiinesiiay

It inruansoanuniivinuedinessuandu Decimal #Se Fract/Exp dawnadey) fetueadd

andulumsudasteya String 1Uuiaw Decimal feileridu Decimal string to number

> @n
lstancafl

o CRF

o

B

Motor Stazt

= Motor Start

WS I WS MID 1O M 1R 0 1Bt W e e

1J17'i 3.23 NANSYIN9UYY Match pattern
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— [y

100J0]
(EE oy
Percent Pump

P Advanced.vi

Auto

bl
a

£|8
a
P
=
-1

Number To Decimal String

TCP Listen.vi

=i

H]
H

] mode fstandard |
I
| 1cp emn-li| T]Pkead |
- e
Y Tesooc

. Tank
—— ,,:Q
_r o
MatdlbPattern  Decimal String To Number
jmict |
e WL o Pressure 2
| m| e Flow Meter
5L 51
!
— [ Eemmaan oot comeced o

Decimal String To Numb [EE‘(CHH!C\IEH closed |
Scame g g Numper TCP Close Connection
=

Xz

PID Advanced.vi

alpha
gamma
manual control
auto? (T)
output range
setpoint
process variable 7
setpoint range == |
PID gains ==
dt (s)
reinitialize? (F)
beta

output

dt out (s)

linearity

Setpoint

It
- Process Chart

|

- i
:’ o M.ﬂchL

U 3.24 msldauiadd PID advance

wisnnuusteyaliudindngnismiuaulagldileidu PID nalusuny LabvIEw S#teridy

PID wiatalmdenld walulassuididanlddandu PID advance wlasa1naiuisatilanis

o

auladevazludugeuawiull TnemnusaiSuaused

- Manual control Tdidushmuauuuuiunilagldldmmun

- Auto(T) umsimuanisianuinesld PIo lunismuny sieasidulnun Manual

- Output range tWun1simung1sns¥1auvesAn Output lneAn Default Aa 100

-100 udlumsmuguduazdumsiauduea 0 Juluwsgmnavasdunmsihnunsedu

visadaduhvyunduiie Sstudldliaunsavieuls daiudsimunandy o fs 100
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Y]

- Setpoint {Wunshuuaaliszuuiauauieseduiinad laglddaddu Slide Tunis

At Input 1giaidy PID

[ Lo L5
e = | L7 a W

- Process Value Jurmadnsiiléansyuunmsieu luiidaemsesudn fetundean
wisdeyauazuvasseiuiinneugesitinandu Analog iWussiuied dusud Fuiaun
Ju Input Tadeddu PID 1diae

- PID gain (Wumsdmusaiwisfiweslunisauaunisiinuldfianuaies leed
Haun 3 Afe Kp, Ti wag Td

- dt(s) Wumsfmuaszegatlunsyhen Wiidld Timer wiasssornannisvhunay

o

148ges 100 uaz 0.001 Wesnlusunsy LabVIEW Smsshenudu s

- Output Wumdildarnnisuiudgedeyasiie PID uds Addslddsnduludaiamuny

wiedetly Taeviins Feedback ndulush Data in vesiaridy TCP Write

ludwvesnisueiiwmeiaingeg awnsahdeyauuanadunsvifiognisnevaussues
sruulinuy Real time ldanilaridu Waveform chart waganunsaddusunuunisuansuale

wanvany iaaune 8 suwuungw

Process Chart

1 I 1 1 I 1 1
M0 7945 7950 7955 7960 7965 7970 7975 7980 7985 7950 7995 8000 8006

JU# 3.25 nsldaunisuanssawuuns
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PID gains

Process Chart I

Ui 3.26 msldaumsidiwas PID

NHRINVARBIAIUANTEAUNIIE PID Uad Tumslufe nsdean PID fissAnlinduluds
vainievrueindsnfvuluianinaluy Cloud platform ieuefiwefanseerlng wadodnn
fleidfu PID Swisrdiwedengg eglunseufiiiendt Cluster vliidudayaiioanannHedduilifies

2/

(] P ! v = & a v =i 2 & s o @/ ]
Anfisuiennudelunmsldnu Suduguuuududuannisiienldnuileddy ldnisavihdeya

U

=i

wiazlUldResihnsuendeyausazmsfimeseeniniiassin euasrnouazdhusuiidn
afafiadsnau Taglélarda Unbundle $usan Cluster PID densndeyausazniniives feu
iiflsidunyasfu String Tneldfleritu Number to string w&11A String stasualusaslaed
SnusyirwAudielfidumidindeyanigluveinnends Tngldeitu Concatenate string oy

vaalud Data in

Concatenate Strings Unbundle
string 0 - ,, mmrg:L element 0
cluster —| element |
= e

string 1 M@ Teseoeaees concatenated string
2

6] Number To Fractional Strin
i)

& Number To Fraction in

* g L. *

Cum?tﬁateﬁ’frlngs _"JJ ¥ i PID Gain
s RoUN

pronn - ==I
m ,,,,,,, g | L -qu e | o0
[ peimy T J
@) j """"" ional Str o
l 3
Percent Pump |
= |

]

§U# 3.27 msldau Concatenate string waz Unbundle
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PID Stn!.n:ture Unbuiidle
Ml
EE=) o] ROust Pump  gog
g —|F_:ID Structure Conversion.vi » = DhEaL PID Advanced.vi
T — '/‘1
| IE 8 L
e - : PID Control
DBL - ontro
oy -
e

PID Centrol Input Filter.vi

NI_PID_pid.viib:PID Structure Conversion (DBL).vi NI_PID_pid.hvlib:P1D Control Input Filter.vi

preporticnal unit
PID structure
proportienal Pl PID gains
integral of
derivative
integral unit

derivative unit

PID
input l: cutput
reinitialize? (F) -

E‘Uﬁ 3.28 NSI9uany PID structure wag Filter

Ui 3.29 miuanska PID structure

ludwwes PID structure tududiuasuiiviniufiofinwimiuuansisvedvun nsaunu

| i

WUU PID Misam e (Unit) waglvusauansinenu Inglddandiu PID structure conversion @9e17
Igiuianduil @a1m15audnaA Proportional, Integral waz Derivative fiwlasfraanain Cluster

waruldlaay Taeluuadledlmdaonvianus 3 Inuafa Academic, Series wag Parallel @7y

v
=%

Filter Hultiivonsasdyusuniufisuauiesn vlvduayudladedu
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0 |Academic (Standard) (default)—Specifies that the controller is in PID Academic form.

=

Parallel—Specifies that the controller is in PID Parallel form.

2 | Series—Specifies that the controller is in PID Series form.

3U# 3.30 Uszunvwealnun PID structure

R P P e e e B R e
Set Point Error Proportional
> — - & > >
Integral
3
e — | — 4
Process T; %
Variable
Derivative
d
e T —
ddt

E‘Uﬁ 3.31 Academic form

Academic form 1Judaneifiuaiuauwuuin aunsasenldvalsde wu Non-interacting,

=

Ideal, Standard %38 ISA §anes#iu laengnues Cohen-coon waz Lambda PID AAugIUN1S

i

gonuuUuININdanesiuliuazaingu 3.31 annsaleuuaunisy (3.1)

U(s) ES
o K.(1+ = + sT,) (3.1)

Controller
Qutput

K',_""—’

i |
Set Point Error Propartiona

Integral I

e KlJ- f—
Process
Variable
Derivative

d

_.Kd__.

UV 3.32 Parallel form
[ @ o a I @ | = o ! 2 a W@ |
JudaneifiuildfiinuuagmsuSuussifinasedadiuanizluun Tunisldauadadnly
Tould ewnuSundearan uilugunsalmuauuirsiidnlaunfududon 91ngufl 3.32
aunsadisuliaglusvasaunislodsaunsi (3.2)

u(s)
Y(3)

= Ky + L+ sK, 52
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Controller
Set Point Error Proportional Output
. K

Integral | ‘ Derivative [

g‘dﬁl 3.33 Series form

Process
Variable

Series form ansnsniienlivatede wu Classical, Real %38 Interactive Sane37iu lnung
184 Ziegler-nichols lasunisimmnunandanedfiuil ludagduinwuldlusmmuauuuuiuwin
wazddnnsetind anguit 3.33 anunsadeulviegluguvesaumsldfeunsd (3.3)

us) _
Y(s)

K.(1+ —)(1 + 5Ty) (3.3)

o

Gain (Kc) (default)—Specifies that the proportional component is expressed in terms of proporticnal gain (KE).

1 |Band (PB)—Specifies that the proportional component is expressed in terms of proportional band (PE).

5U# 3.34 Usenvmnagwes Proportional

w8984 Proportional fluuuiny (Ke) ilufhnauiieifind wierdmunyisgigndie Band
(PB) wansluaansil (3.4) uagaunsi (3.5)

U, (t) = Kce(t) (3.4)
100%
K, = - (3.5)

o

min (default)—Specifies that the integral component is expressed in minutes.

[y

s—Specifies that the integral component is expressed in seconds.

SU# 3.35 UseLnmaiie9ed Integral wae Derivative

U

NUIWVDL Integral way Derivative Slidonilumiieudi (min) wagmiedund (s)
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3.5 n13557ulAn

TRnsaldismsdeunuy Multitasking Faudunmadeuwuuuenlwdnisvieuesnainiu
Wiedlastuaruuandiwesianlunsiuvengueesuiasd wiausosin Idlinsiau
anunsavhauwdeuduls Tagadrslrdluwmuduuy udaedolndliiiuiuana .h wé save 2ud

Tolwddesasralioglulnamesifieatiulng .ino slandrwlugavadeiuvesiy uraziing

JSuauneeg9iwanagluannidu

Multi_test1 § Elow

3UM 3.36 uvumsadne Task

MName Date modified Type Size

™ FlowTask.h 16/3/2561 13:39 H File 1 KB
™ LightTask.h 11/3/2561 16:06 H File 1 KB
& Multi_testl.inc 12/5/2561 15:11 Arduino file 3KB
T NETPIEtask.h 16/3/2561 13:37 H File 3KB
7 OTAtask.h 26/2/2561 1:48 H File 1KB
= PresTask.h 2/5/2561 6:29 H File 1KB
B PumpTask.h 7/4/2561 16:04 H File 4KB
= test.h 12/5/2561 15:11 H File 1 KE

o

3U# 3.37 AAUING Task Hignasrdld

Toelu Task 7tdu Main agshnsialwg Task dogq uuarfmuaa Event va9usas Task
uazly Task main Wu laiansnsald void loop() 16 daulu Task dowe Uy feadeunuguuuuds

U7 3.38 lagsieadstia Class etotazgninlufvune Event Tu Task main

4
I L class "“'“I: public Task |

g ki

35U 3.38 Msai1e¥e Class
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3.5.1 1A Main ¥94lAnsaulaeideunuu Multitasking

Multi_test1 & :

< g#include <ESPiZcewWiFi.h>

: $define SERVER PORT 80 //@1 port fasdmsidouas

i IPAddress server_ip = {192,1868,1,81};

Soconet chert ssid = ;o cood
const chart password = 'R : 0 o0 pessword

~ {ifiS=rv=r server (SERVER PORT): //AF1 chject UAsFAMWA port NADIAISIHDNADAL server
¢ WiFiCTlient clientl; / #5W ckjsct client #WSU Labview
I; Wificlisnt client2: )/ d9W object client dWWisSD NETEIE
10 extern "C"{ o
11 #include "user_ interface.h”
12}
T c o)

14 ginclude <Scheduler.h>
15 #include "PresTask.h"
l¢ #include "FlowTask.h"
17 #include "PumpTask.h”
1% #include "LightTask.h"
1= #include "NETFIEtask.h"
Ramers o s
//obiject declare
22 FlowTask eventl;
2Z PresTask eventl;
24 PumpTask event3;
2t LightTask ewventd;
Zc¢ NETPIEtask =vent5;

1. IANFILUS Client w1zfaafauma 119 2 Server 5¥1I79 LabVIEW Wag NETPIE
2. #tinclude “Yalnd Task go8” WuMsAIA0Y Task Bun1vIUTINAY

3. fvun Event 1ngldde Class Aldanning Task goe
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C r-PI ):

T

system_ updﬁte cpu ‘req(lc q,
i4  WAFi.D=gin(ssid,password); // 9DNADALD AF
while (WiFi.status() '= WL_CONNECIED) TOATEDHAD

dzlay (500)
Serial.print(™."):

<1 Serial.println(™");

42 Serial.println("Wifi connected”);

43 Serial.println("IP address: "):

44 Serial.println(WiFi.loczlIP()): // UdeWINBLIR2Y IP

¢ Serial.println("Connect to TCP Server™):

while (!'clientl.conn=ct(server ip,SERVER PORT)) //I9DaRDfl Server
' {

S Scheduler.zstart (zeventl):
Scheduler.s t (zevent2);
3> Scheduler.start (eevent3);
Sc Scheduler.stcart (ceventd);
57 Scheduler.start (cevent5);
¢ Scheduler.begin(): ﬂ
— v TR e some

4. adalwnsgniuiivn Dig (GPI02) Taewledsladeunenyu Wi-Fi lWaznsensud ield
asvgevanIurlunsiiaudaiu Server

5. AMVUANISTIUTEILAAY Event
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3.5.2 1An Task v@4 Flow sensor lulAnsaulagidgunuu Multitasking

FlowTaskh &

- vilatils int NbTopsFan;
Calc;
3 efine hallsensor 4 flow sensor o0 DI2
4 void rpm()
H {
NbTopsFan++:

c1298 FlowTask : rubl:c Task |

z1d setup() {
rinMod= (hallsensor, INFTT);
ttachint=rrup: (hallsensor, rpm, RISING)
}
redd loop) |
NbTopsFan = 0; Set NbTopFen toc O ready for calculate
sei(): Enables interrupt
deley (100); wait 0.1 second
cli(); Disable interrupt
Calc = (NbTopsFan'l.45): -
String dataClient = {{String)OucputValue + "|" + (String)Calcl:

s clientl.zrintlr {dataClient):
2€ clientl.flushk{):
Z€ } AT CEaEE

2 1
=3 o o/

1. MIVBULUU Multitasking 1 au1safemudsadatnu Task 16 lagludiilfsindsliids
Foyandulufl Server LabVIEw §1uau 2 flasdauuuidnuse | fu iethluuududeyasely

LabVIEW u1lgly Task 89 Flow sensor
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3.5.3 1An Task 989 Pressure sensor lulansaulaeidguluy Multitasking

PresTask.h

1 #include <Ticker.h>

2 Ticker flipper;:

2 const aintil_t ANALOG PIN = AO;
< int sensorValue = 0;

int QutputValue = 0;

© readValue ()

sensorValue = ana”o>JReald (ANALOG PIN);
CutputValue = mar (sensorValue, 340,1020,0,100) ;

.2 class PresTask : puklic Task {

veid setupl) |

flipper.zttacrk (0.1, readValue):

3.5.4 1én Task vaslwnszwiuiauananug
lngasAlnsenIufivn DIO (GPIO16) &4 Task Hazviaumdninifiousaiu Server wdn
(®an Event Tuwtih Main) Timmuauaznseniuyng 1 3undl Wuamusitensivdeuiineud

=i y ] Y] v
An1seumeny Server wan

LightTask.h §

1 #define ledBlink 1€ //27 DIO
2 class LightTask : public Task |

> Private:

void setup(} {
=(ledBlink, OUTEUT) ;
& digitalWrite (ledBlink, HIGH);

loop() {

12 digitalvWrice (ledBlink, HIGH): // turn the LED on (HIGH is the woltage lewvel)
13 d=lay (1000); [/ walit for a second

14 digitalwWrite (ledBlink, LOW); // turn the LED off by making the voltage LOW
15 delay (1000); // wait for a second

1€ }
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3.5.5 1fin Task vasn1siuAuasdidayanisinauvesy luldasuleediounuy

Multitasking

PumpTask.h §

motor 20 DI1
‘ enable left 21 DI3
fdefine enR 12 // enable right 21 DI¢

4 flcat motorSpeedPWM;

¢ flcat motorSpeedDUT:
£loat Motor;

£lcat Setpoint;

£loat Kp:

£loat Ti;

floar Td;
Ll String m respond = ""; //12SUA1 motor spesd
12 float mapf(float x, float in min, flcat in max, flcat out_min, Zlcat out_max)
{
14 float result;
135 result = (x - in min} * (out_max - out_min) (in max - in min) + out_min;

le r=turn result:

= v,
1€ '5 H
< ne,
l1¢ 8 :
” < nw,
20 5 H
F, = new,
e r
String getValue(String data, char separator, 1nt index) f vﬁﬂzluﬂdﬁagﬂ

28 int found = 0;

2€ int strindex([] = {0, -1}:
27 int maxIndex = data.l=sngth()-1;

2% for(int i=0; i<=maxIndex <& found<=index; i++){

if(data.charkit (i)==separator || i==maxIndex) |
1 found++;
32 strIndex([0] = strindex[l]+1;

strindex[1]

(i == maxIndex) 2 i+l : i;

B % oveieRata
= Erotecteq:
44 AIMKAYT PaM

v

1. Tagundlusunsuaylaififlenduudedoyanili Jadmuntunieddaenliodn getvalue
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51 void loop() {

) m_respond = ""; /7 luematinow

== while (clientl.availabls()) //@TWiFandl Data #uanon Server Wil

54 {

s char ¢ = clientl.read(); '/7% char SDSUAWINANT read
m_respond += c; srwapwin String

5 datal = getValue(m_respond,' ',0); //unfpauasaniiudiug
59 data2

getValue (m respond,'!',1):
data3 = getValue(m respond,'!',2); e
¥l datea4 = getValue(m respond,'!',3); ”,/”'

2 dataS = getValue(m respond, ' ', 4);

motorSpeedDUT= datal.toFloat(); //IUAYW String Lﬁu Float

Setpeoint = data2.toFloat();
Ep = data3.toFloat();
Ti = datad4.toFloat():

I

Td = dataS.toFloat():
7 1f (motorSpeedDUT <= 0) // fisveadu 0 WA ALANIITL
{
2 digicalWrite (RPWM, LOW)
Serial nt ("Motor Stop"):
74 Serial.print ("\t"):
7 motorSpeedDUT = O;
motorSpeedPWM = 0;
7 }
76 =lse if(motorSpeedDUT > 0) /OSUATIIARTY O ﬁﬁualﬂa%ﬁﬁliu
4 {
Bl digitalWritce (RPWM, HIGE):
62 motorSpeedPWM = mapf (motorSpeedDUT, 0, 100, 3%5, 1020);
: analogWrite (RPWM, motorSpeedPiM) ;
=4 Serial.print ("Motor Start"):
< Serial.print ("\t");
3 }
K oo = =
Serial.printf("%.2f | %d | $.2f | %d | %d"
motorSpeedDUT, OutputValue, Calc, sensorValue, NbTopsFan) ;
Serial.print("\n");
| $.3f | %.3f | .3f ",Setpoint,Kp,Ti,Td):;
S }
=L
i o ) o v & aaw
2. wlynUeyansuu1aIn Server LabVIEW lndndeyaynasanidnvsy “|”

[

3. deyaFuniazilu String fesuvandusnavneuisasdiludmuinneld Taensld

3,

tolnt taulaaduduiudy wae toFlaot wlaadudrununadeu

4. WARIAIVIUUATINL Serial \WeagANsTulaynIaviIvLn
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3.5.6 1da Task w@4 NETPIE TulAnsaulaei@ounuu Multitasking

METPIEtask.h

2 #include <MicroGear.h>
: MicroGear microgear(client2);

ne KEY
= SECRET

FEEDID "N

= APIKEY "

= MAX MOTOR 100

= MAY OUT 100

= MAX SET 100

= INTERVAL 15000

14 I_INCREMENT 200
= #defin= T_RECONNECT 5000
- 3 o

17 char str[32];
char strl([32]:
% char str2[32]:

21 woid onMsghandler (char *topic, uintf t* msg, unsignsd int msglen) {

22 Serial.prirt ("Incoming message -->");

23 msg[(msglen] = '\ 0';

o4 Serial.prirntln((char *)msag);}

2¢ void onConnected(char ‘attribute, uintf_t* msg, unsigrned int msglen) |
27 Serial.println("Connected to NEIPIE..."):

28 microgear.setAlias (ALIAS) ;)

3s NETPIEtask : public Task {

Z protected:
4 void setup() {
3C while (WiFi.status() != WL _CONNECTED) // SsomSi@pusa

delay (500) ;
Serial.print(".™);

intln{"");

41 Serial.rra

ln ("Wifi connected™);

42 Serial.println ("IP address: "):

4z Serial.println(wWiFi.locallPB()); // udagvinpaa IF
44 microgear.cn (MESSAGE, onMsghandler) ;

45 microgear.on (CONNECTED, onConnected) ;

i¢ microgear.init (KEY, SECRET,ALIAS);

47 microgear.connect (APPID) ;

‘,: }

1. Amunduds Aray Wsilu 3 6 ieldsesiudoya 3 40
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veid loop() {
if (microgear.connscted()) '

Serial.println("connected™):
microgear.loop();
if (timer >= IN'I'ERVALJ {

gprinti({str}; "3.2f,3.2f,%d, §.21"

al, ¥ <l

.3f",Kp,Ti,Td);

, motorSpeedDUT, Setpoint, CutputValue,Calc) ;

nodel/plant”, strl);
microgear. publlsh{"1:'§lfpa:a",st121:

String data = "{%"Motor\™:": ‘\\\\‘
data += motorSpeedDUT;

"

data += ", \"Output.":";
data += OutputValue ;
data += ", \"Setpocint\":";

data += Setpeint ;

data += "}";

if (isnan(motorSpeedDUT) || isnan(CutputValue) || isnan(Setpoint)
|| motorSpeedDUT ->= MAX MOICR

Il OQutputValue >= MAX OUT

| Setpoint »= MARX SET)

erial.println("Failed to read from DHT senscr!"™):
}else{

Serizl rrinc("Sending ——5").

Serial.println{({char*) data.c_str()):
microgear.writeFeed (FEEDID, data): YOUR FEED ID, API KEY

}
timer = 0; \
}
l1s= timer += T_INCREMENT;

}
else |
Serial.println("connection lost, reconnect..."):
if (timer >= T_RECONNECT) {
microgear.connect (APPID)
timer = 0;
}
£lsz timer += T_INCREMENT;
}

delay (200);
}

2. YayasfusnsuAT Motor speed, Setpoint, Output kazdnsnsluaves Flow sensor
dudoyaynaos¥ud Kp, T uag Td 5081270 LabVIEW

3. feyadausnasarlnerimua Topic Fe plant diuteyaynd 2 dernlaerfvua Topic
%.E) para

4. mauawm 3 1A Motor speed, Setpoint wagszauin lunaemdunsmiiniy Feed
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3.6 N13DRNUUUANITAIUAY

Motor drive module

BYS7960 43A H-Br 008 J_ 'r.—
Water Flow Sensor F5200A G1/2 o 4 .
~ ]

Switching Supply ¥
220VAC 10 12VDC 104

Nodemcu £5P8260
Develope Kit V1.0 (12E)

Pressure Sensor
XGZPGA47

SWILENINg powas
Supply moduie
V1A

3UN 3.39 msiogunsniviaviun

i s '

MNAedeULayaaedldugUnTalingg WaznaaaunIsaarsuAIIN Server Uaa
funouanineie mmmzwmm%aussiau,asu,wmaﬁaa’luﬁmuauﬁﬁ‘magjﬁ’ur?f’a%umu 1evinng
senuuumsifeudesywittgunsalimuees uarsuesamuaundouisunasingluliegniog
el axiuiiuesn Nodemcu esdiififsamedenisldausiufugunsalfomn
ud uazdsanunsaideusetu Server ldndauiu 2 Server 91MsIBEULUY Multitasking ¥ils
Usgndanisldgunsaiuazmsldasadluldunn sldiuiinigluanansadiuduiteidudulily

BUIAR

'

U7 3.40 melugaruny
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NANISALUIY

4.1 wansanliuauludluvesmsiionguniniuaznismagaugunsal

Tudiuvesmsidenliguninitesutuneunsnnisvinlassu wavfutuneufidfeyun
wsgmnmsidenldgunsaiitlivnzanlunisianu asihlinishaugenuasfoadenaly
msuTuuiuaguisnidengunsallfimuzaniunisyiauuds azdeswinismaaeunisldey
euh a3 Wetlestunnufiawannvesgunsaflusewinamsvhan Jestumsidemeannnis
Tdeswiugunsaldug wavasindeumshauvesgunsaiindulumadetmuavesgunsel
vield ndsainnisienuazvedeu wuitgunsalaruisavireuliifisawereninudeanisly
Tnsean] desnnfeulamednusmuaranunwesgunsal lviussdvsnmuedgunsaienaay
Liganndn uafi@msonevauesldsiniiy ieaefiagilfidunanisnaassainnisuiu

Ansfmesluusayguwuule

4.2 #an 13 ELIUINEIUYaINITANAIUSASULAZNISWEY Function block

Tudhuvesmsidenldlusunsulunisdiaes Server iofunardstoya sewinaneufiunes
wazvesafniuau @enldveslusunsy LabVIEW ilesainanunsafeudalagld Function
block wnumsdiulusunsu asnsadudeyaveseueed MnfnuaNIUsEINaNaUAES
Block I shliusendanailunisvinieny wazanunsoeenwuuninvslunisuedwaslé wdsn
Andelusunsuuaznnaeaden Function block $1aes Server W& wudilusunsuansariney
Ieillueead anunsoUsvinanauaruanseeniluniuedwesliuuy Real time awnsaidouse
desumandmunulfetinnd wariafivsnwisawedenisidnulusesumils fuiliou
Tdruade ansadiuanuusnmsesnsusuimsfiwesdug Iadueded wioraaeiiaym

Sesdyanusuniuainteyafifunsiudygin Wi-F (afisadndes
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4.3 wan1snaaaulun1ssudemu Cloud server

1
v o= =

Tudiuveanisfudsdeyaniussuu Cloud server Wuldidonld NETPIE Faimunlag

Y e

NECTEC wazilu Free platform Tdi@alwiannldonlslnglidedlddne waedgiionislda
& a L ! = 2 s ! 2 o e ) o

Wunwilvg vhlihesdensSeuiuasiawisesenunuiuldnulaseu Fmdnnnassdine
wavldsulasiunardeeyadnueinainiuauiu Cloud server iiogiafiosninlumsiudaas
AnusITIlumsreuaues wunsruuaiunsavinuliidued i fiadesamlunisieuseg
livgamsiwensiaannisldnuluszezinauiug winnudlumsivdioaasiinismhadndes
\esanilumsdeiudyyin Wi-Fi wazdediinves Platform luSosnisuanmafuguuy
nswasliannsaiudeyauuy Real time ¢ uaanunsaiivdoyaldiirand 15 Jurfiuazidu

v u

szegmlduugeanis 3 Ju uwilwiReddeddnmard moheouesssuuAamnsanevauesld

Weanedemsidnulariassszuunmsdieyasazuainesainszozlnauda

PROCECC CHART OF LIVEL CONTROL

e wm CRPRgEen e o

4.090

i'?slzs‘ m
N £\ 0000

sUT 4.3 wilhuolwodvos NETPIE

0.060
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g

5 X\ FeedCheck [ERii s

G wEwwwW R

g'uﬁ 4.4 viuanananwees NETPIE Tulvun Feed

4.4 1557018

luduresmsnulén dudutuseugaiouandutureuiiginnigavesnisilasseny
Li‘iaamﬂLsuuma%miazﬁaﬁ‘[ﬁmmsﬁwmﬁﬁaﬂ%mswmmmﬁumnﬁi’mﬁ’u (Delay) waz Server
NETPIE ffdadnfeluFesmsmunsmisnalifirmidslsiannsousuld fadumssuldn
Tne1d38Unasslaiannsaviald 1desanTusunsy Arduino IDE #iléawr € lunsifou as
Ustinanandauiuicldn vilsinisdermisnaivesusazqunsainsenudsuariu uasvinld
anu§lumsvhiuvesgunsaiuaznsdstoyaluss Server %ia LabVIEW wag NETPIE 41aeie
FafuFedaddnisdounuy Multitasking adunmsifeunisvireuueneaniy Task doue udais
Tfuvianusauiy Samsifieunuy Multitasking Sumsdernismiasnaivesusazgunsaiazuen
sonuinfulasdudausannsavausanfld Fromadmsnuldavousargunsal uaznis
Jousio Server 119 LabVIEW uaz NETPIE aansovinlalagldvesnmmuauiisuaiified way
MnMslduasamud ssuvasavhoudssauiuldiduedned waranansovihauldiduluaa
Smguszasdiinelild ustaeditymudntosludiuvesmizeauduuy Global variable {asn
M5 lBULUU Multitasking in1sAeiauystny Task dodrluuszutanaludiuiy Fansvienuy
wuufazAufiuludiunes Global varisble waziflel@nfléfinnumnnauAuuiludiu 75%

Y097eAN vasammunuariiseulutewesaliesnndionvesieuas
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uny 5

dyUNan s IuNULAZUBLEUBLUL

5.1 #gunan1saiiuey

Wesmnmahalugramnssuvuialug visdiunisdnetallarsfivuiodunsigannms

=)

Hau msvihaudnlngFadunismuguannszeglnanniesnvay Tnensuelnoiusen
wnltunndeya wdhundesgimanimauestiym lassoumuaussiuthuuuldaeuarnis
vefline$ Fegnvintuiitelirasssruumehmlunssuiunisdnlugnamnssuuunalg 1
Indifestusyuuiildnusdanniige fmsdedoyaiiegamsfinesineg wagmsfvuuali

Jayaiieldlunsinseniym

Manan1siduuludiurein suiudeiidiniemeiiu Hardware n1sadey
Tsunsuvesveinfnugy waznisdeloyalusyuy Cloud platform iienisuedinesann
seeglna anunsoldnuldasanuiinianield awsavihaouldedaddssansamuaranansn

Usggnasesonlulisiniuaudug Idlueuien

5.2 Usuymfinusaziuanisun le

w

5.2.1 daymiiny

1. 199977 U5A NodeMCU Huvasafiialdsuniswauilvsessuniw C Welddtund
Vinli Library Unedavaslusunss Arduino IDE §elaisessu dsegragu Library timer A4

NN581UA1 Analog 970 Pressure sensor
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Rainbow Flat Ul Contros Kit Library
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License Agreements
You must accept the license(s) below to proceed.
Name License Agreement
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~  EMD-USER LICENSE AGREEMENT A

THIS END-USER LICENSE AGREEMENT (" AGREEMENT " IS A LEGAL
AGREEMENT BETWEEN YOU AND THE LICENSOR.

YOU AGREE TO BE EOUND BY THE TERMS OF THIS AGREEMENT BY
INSTALLING, COPYING, OR OTHERWISE USING THE PRODUCT AS
SET FORTH IN THIS AGREEMENT. IF YOU DO NOT AGREE WITH
THE TERMS CF THIS AGREEMENT, YOU SHOULD NOT INSTALL OR
USE THE PRODUCT.

BY INSTALLING, COPYING, OR USING THE UPDATES OF THE
PRODUCT (“UPDATES"), IF ANY, YOU AGREE TO BE EQUND BY
THE ADDITIONAL LICENSE TERMS THAT MAY ACCOMPANY SUCH
UPDATES. IF YOU DO NOT AGREE TO THE ADDITIONAL LICENSE
TERMS THAT ACCOMPANY SUCH UPDATES, YOU SHOULD NOT
INSTALL, COPY, OR USE SUCH UPDATES.

< > 1.Definiticns. As used herein, the fcllowing terms have the &
v Yes, | sccept these license Agreement(s) ﬁ No, | do nct accept these license Agreementis)
Install Packages Abert Install

g‘d'ﬁ' N2.15 N13ARRIEIULESY Ul Interface (3)

H‘j = i ] [ ¥ o w di = s = 3
AINUUILUNNTIEY License A9 LUUVOUIAU NA Yes IWNDBUTUNITARI

File Help

Package Information
Select an actien to perform on the package.

' W
= & o

LBaRARAILE

WA

Here are the results of the last action.

ion

gﬂﬁ' 12.16 NSAAFIEIUESY Ul Interface (4)

< v & 1
FALAIVEVURUN

9/ 1

= 4
UMW

2UANIINSAAFAES LA NA Finish a0enaN

79



30

| Fie Edt View Projd Opente Tock Window Hep
# 0 G N papphcasonFert + §ov v e dhe ¥ ewch H 15

| |
f oduch &, Customizer !
| -

-8 e @ M E
O » ’
i k
| . = M

U n2.17 Mmavmassldnudiueata Ul Interface

NUUNAaedldiu Add-on Tneadnlufl Show Example agduntidslimaassld

Add-on

proportional gain (Ke)
integral time (T4 min) [ (g
| derivative time (Td min)

3U# n2.18 MseanuuUni Interface

Hefndisaiaudraunsat Add-on unldfudlndlusiaald Tnensfum Widget

Tunih Front panel fefeain Add-on 1ue



81

N3 nsauasnlyaIy NETPIE

v
1) s

Tudwvesmislinunsdadeyaluszuu Cloud server Tagld NETPIE tfu fidumouisil

R

ANASANNUN

CONNECT EVERYTHING

T ReEtAYeIAT cu o

aTasres NOW

]

JUN n3.1 Msadiasildanu NETPIE (1)

- hnsadasann@nlagluiiu hitpsy/netpie.o na Sign up free uaznsondoyad

daglideuios syuvagiimsddandunfielitudusnaudnassneuldau

2108 UP FREE

gﬂﬁ n3.2 MsauAs9199u NETPIE (2)

- Wavihnstudusieuseuiosudy naufvtiudnase an Sien in Wiadnldeu

waznsen Username way Password 1AlSyusay



82

VELOPERS ~ 8LOG

i 3 - ContraiProject!

v A 4

3U% n3.3 msldnuludiu Application

Wertihgminldau Uiy Resources aiilnuanisldaulidenld 3 nih fe
Applications Freeboards hag Feeds Ilagtuusnaosluiinunaisuduineg

Applications fau

35U n3.4 15379 Application faunsigdau

iluun Applications Wududildiwunaifsnuves Application Ms1agldanuluaiu

dugsely lneiduusn ThnaluiiaSesnuie + uarasna@e Application 183451 39

g [

sgsesligniuiiedu eahaaiaud Aa=dte Application wassaglunay



83

woa arvcunces -

JU# n3.5 13319 Key wpzifionuszuny

- enduimsaandluly Application awUsnguindldaing key Fadudiuddiglu
nmsiWeusiouarsruudesiumudasndy wenainluuda Tatsde Key U89m1L9
uazdonuszinmidiu Device key 1ioann Key M5l awdeddiufuuainfnuny
Flldinmswdsuasoyaves uazfesnsliszuuhamudintuiissndaion e
msdeureniaieq luansadenrerulfadsmnds nmzqunsaluayssuudindu

Gh

o

3U#i n3.6 Jayamely Key

- denaluf Key Nashaiaiauds asusingloyaves Key Aszuvasrslils dsdoya

= k2 o

1 3 UluteyaivesenhlldlulAnvesvesafmunaudie deavesureludiunis

Tg1ulAn Microgear



84

%2 Freeboards ig51el3uda

JU# n3.7 msldanuludiu Freeboard uagnisa$1e Freeboard

- aelululvwunves Freeboards Wumsadrminaed mivueiinasaie Widset sinas
TneTULSNABIAS1 Freeboards 1a4t51nau lnepdnininanune + waras1ede e

asruaiauaiavusngie Freeboards ¥n1saanidily

@ NETPIE Freeboard DATASOURCES

2:45:53 PM

2.46:04 PM

{4 T & T & ]

2:46:04 PM

DATASOURCE

=r Map API

5UN N3.8 M3d99 datasource lumsduteya

U

Qs

- mulunih Freeboards axiuthadsgud n3.8 Tasynasafisaeiudeyaanuosa
fATUAL fidspnun afasadne Datasource Wiasumdowana lnena Add ieads
TneUsginnes Datasource 7l4fa NETPIE Microgear a=ldd1v3u Widget Tl
Gauge, Toggle @3 NETPIE Feed aglddmsunisiutayaumaannsiv Faazaiune

Tudruveslyun Feeds an#indi



85

DATASOURCE

NETPIE Microgea

g‘i.lﬁ 13.9 Mspam1n1ely Datasource

niuarUsinguiendlildansngg Iisidade Datasource Mo Name wazldvayalu
Ter19q Faduarfildainuiin Applications i App ID (Hovas Application Fsrwals)
Key Wae Secret anniulutiaswes Subscribe topic msldaazdosd! Topic Wefufuly
duvedldniiuesammunuduniasiudild drlismun Topic mdeddandy /# iy

AN Default vosszuy Ao \unissesuAandeyadidunuuulil Topic

E:é NETPIE Freeboard

3U% n3.10 N13a519 Pane @Sy Widget

- flea$19 Datasource U1 TumaluAan1sadne Wideet Alduansan Tnana? Add

Pane ailYaanaUsINUU NAWATEMINY + [eLAY Widget asuudosinsiiasnali



86

WIDGET

hd( ator Light
GCoogle Map

3U n3.11 nsiienly Widget
- oy Widget Nfliu Tlndenldvainvary fldawsadenlaniuaiudenis g
Widget wiazviiatiy afinnsdanuisednunnsiieiu Feanursadnwilaninglenis

T Tnsanunsneulaiiiulest https://netpie.io/tutorials

U1‘7i n3.12 Msdeannely Widget Usetnn Gauge

- hegansldanu Widget sauge Tnados Title iunseie Gauge Value 1Junns
FuAn é’a@éfdmm form ﬁ’d‘ﬁ}ﬁa datasources ["%a datasource"]["/48 App!D/'?t%E]
Topic'Lsplit(",)10] Tae.split \umsuvsdeyasesdnuse «,” lunsdimsdedoyaid
Topic WertuuAinateyatoya lag Widget ummmmm‘immwayamamm
wansnalfarnnisdaaluges [11ae 0 Aoyadeyausn Units Wunisker mise
Toffiu Widget uag Minimum & Maximim tJumsdaaign wargeael#iu Widget

Tunsuanana



87

CREATE

99 Feed fiadnsliuan

3U# n3.13 mslgauludu Feed

- selululnusves Feeds 1Wunmsasiamihdmiunmsuansuanuunsiv lneduusnias
@319 Feed weaneu lneadinfiatomne + udasde deafuaiaudinzdsing

%o Feed Ymspdniinluiieadaguuuunsm

AN FeedCheck BN =

OFSCRIBTION . tasf Frec fa manis TAGS LGCATION

3 Creoits avadable ; 69 / 100

/A
)

JU# n3.14 minlgeu Feed uagnsaiasiunys

- Tnenianvemin Feed azuanudunminingg dwmsusesuanfiewmaonnsw Tog
& o A w v a 2 al v &d o I
JupeuLinAeiumuysteyaiiazlinaen launafl Add uaidsesuUsuwagniie

IngBauazduiudmuds agsenseiuivesafmaruaudn



88

3\ FeedCheck [t

[2 Crecits available : 691 100

3UT n3.15 M3iwumaT Permission

- msisrrluluun Feed axdl ag 3 daudeiufe General info axuansdayasiag sy

Al @1u Permission L?Jumiﬁmuamiﬁwﬁq%;da Iaald API Key Tneisanunsn

aerndnslunislififlday Application duqannsadungludiuves Feed 1¢

& Credits available : 69/ 100

3U# n3.16 n1simuarilun1suansa

- ludhuves Data Display \umsrimusanlunisnaeateyailunsm lvwasansm
awngAIud annsawagunslivansualudisnanls wu 1 49lue wie 10 wi

Fagldannsansaneld muaudesnszuuuvvens mdeyadild winsilldas

e

wentayariy

Select a type

"Select a type .

Text

Select a type

3Ui n3.17 msthdiaya Feed Tuuamsluvih Freeboard

- windesmsviteyaaadunyivifieaty dedld Widget Tunth Freeboards Tngadng
Datasource 1Ju NETPIE Feed wagyild Widget %o Feedview Tagnisaaniuuy

aviBaasofnwildaingiie



AMANUIN U

Wanos

Department of Instrimentation and Control Tngincering
“ontrol - Enginde s

~BEST 6007 Wiréless Level Control System and Monitor

y
.

|< MlTEENGINEER’INE
PROJECT

DAY 2018

Wireless Level Control System and Monitor

Nut Techosakondee, Treeyut Wannapirun and Thanatporn Boonpachuen

whbsndt

This project presents a wireless level control system and monitor.
The operation of this system provides the control of the desired level via
LubVIEW program with wireless communication. Programming for
contral the system and design of user interface are implemented. The
purpose of this project 15 10 simulate the large industrial systems by using
10T technology and compatible devices. The performance and stability of
this system are studied.

In the present, 10T (internet of things) equipment and technology are
played the greater role in our lives including work in the industry. 10T
technology has been introduced and developed to transmit data for remote
monitoring. It has a remote control and data acquisition system called
SCADA (Supervisory Control and Data Acquisition). However, this
system is large and expensive. The industry has tumed its attention to the
10T becavse 1t 15 cheaper and more efficient workplace. It can replace the
large toals and be developed to adapt for a variety of applications. They
can also send data to the clowd system for remote monitoring through

other devices except with computers in the control rw;n.g

Figure 1. Process of wireless level control system and monitor

The control broad of the system and programming are suklied. Data
from sensors is scaled to the appropriate range. Then scaled data is sent
over WiFi 1o the computer. Function block in LabVIEW program is
programmed for receiving information from the client. The process
control is improved using PID controller. Finally, data is transfer to Cloud
system for remole monstor.

.Jqului, .

From the experiment of wircless level
control  system, the system can  connect
between n NodeMCU client and a LabVEIW
server program on a computer. 1t can control
the water level as needed by adjusting the
sefpoint from the user interface. The system
stability is comrolled using PID controller
and analyzed vin the graphic display in the
realtime. It can also be connected to another
cloud server for sending the data to the cloud
system for monitoring from a remote device
such as a mobile phone or tablet can work as
well

Figure 3. Experimental setup

The wircless level control system and monitar in (his project integrates
many branches of knowledge including the modern technology, 10T technology
is one of knowledge used in this project. From the experimental resulls, it can
be seen that the wireless level control system can operate effectively

Figure 4. User Imterface

Figure 6. Monitor (NETPIE)
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