Zuotnuata SCADA
Mepocg 3¢
Elcaywyn otn Anyn Asdopévwv (DAQ)

* [MpooBnkn avaloylkwv eL0OOdWV OE EVA ELKOVLKO
Opyavo

* To mapadewypa touv “Liquid Level Measurement.vi”



[MTEPIEXOMENA

[evika yia th AnYn Aedopevwy
AloBnTtnpeg

2ApoTo
— Avaloyka ZApata
— Wnowaka Znpota

Eneéepyaoia Zrypatog
YuoKevEC ya tn AnPn dedopévwy (Data AcQuisition — DAQ)

MpooBrikn Avaloyikwv Eloodwv kat EE66wv og eva Etkoviko Opyavo

— Meétpnon anoéotaong Pe xprion awodntipa untepnxwv: To MNapadelypa Tou
“Liquid Level Measurement.vi”

— Méetpnon kat EAeyxoc Bepokpaoiag pe xpron evog alodbntrpo Bepuokpaciog
LM35 kat evoc pikpoU DC aveptotipa — To Mapadetypa tou EltkovikoU
Opyavou “Temp Monitoring & Fan Control.vi ”.

— MéEtpnon Oeppokpaociag Kot 2XeTkn ¢ Yypaotlag pe Xpnon Metadotn 4-20mA:
To Napadeypa tou Elkovikou Opyavou “Temp&RH Acquisition&Graph. vi”



Baowko dtaypappa evoc cuotnuatoc AnPnc dedopevwy
Baowouévo og H/Y
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* MAsoveKTAMATA: TO NAEKTPLKO ONpa Tou petatponea petapiBaletal an’subelag otn ouokeun
DAQ mou eival eykateotnuevn oto PC.
* Mewovektipota:
— TIEPLOPLOUOC OTNV AOOTAON HETAPOPAC TOU CAUATOC, AOYW TWV NAEKTPOUAYVNTIKWY
opeBoAwy,
— averBuunta HeyaAkoc aplOpoc koAwdiwv otav cuvdEou e TTOAAOUC aoONTPEC O€ pLa KApTa
DAQ)




Fevika yia th AnPn Asdopevwv

To otoLuo evoc Baolkol cuotipatoc DAQ nmpolmoBetel Tnv e€€taon Twv
TIOPOLKATW TIEVTE CUVIOTWOWV:

1. AwOntnpeg

2. Znuota

3. Enetepyaoia Zrpatog
4. Xuokeun DAQ

5. 06nyocg kat Aoylopiko Edpappoywv



AwcOntnpec (Sensors)

* Evac AloOntnpac n LETATPOTENC VAL ULOL CUOKEUN TIOU
LLETATPETIEL EVOL GUOLKO DOULVOUEVO OE LLETPN OO NAEKTPLKO
onua (taon N pevpa).

dawopevo Metatponéag
@epuokpaocia @eppolevyog, RTD, Oeppuiotop
Dwg Qwtobdidocg, Pwtotpaviiotop, Dwroavtiotaon
‘Hxoc¢ Mwkpodpwvo

Metpntic Mnxavikig Taonc (Strain Gage)

Avvapn kat flteon MielonAeKTPLKO ZTOLXELD

@&on kot Metatonion MNotevolopetpo, LVDT, Omtikog KwdikomolntAg

Ertitayuovn ETLTAXUVOLOUETPO

pH HAektpodio pH




Znuata (Signals)

* AvaAoyLKa
 WnodLaka



Avaloyika Znpata (Analog Signals)

* Eva avaAoywko onpo Uropei va mapeL onolodAMoTE TN
KOTA TN OLAPKELOL TOU XPOVOU.

Napadeiypata:
e TAON
e Oepuokpaocia
e TilEON

* N €vioon ToU NXou



XQpaKTNPLOTIKA QVAAOYLKWV ONUATWY

Ta Tplat KUPLAL XOPOKTNPLOTLKA EVOC OVAAOYLKOU CAMOTOC Elval
* 10 eninedo (Level),

* n popodn (Shape) kat
* novuyvoetnta (Frequecny) (xpelaletal Metaoxnuatiopocg Fourier (Fourier
transform).)

4.71 Volts

35 il

Level

Frequency




Wnowaka Znpata (Digital Signals)

Eva PndLako ocnua dev pmopel va mapeL onoladrmote T LE TO XPOVo.

AvtIBETWC, Eva PndLako onpa €xeL Svo duvarta enimeda TLpwv: LPNAR
(high) kat xapnAR (low).

Napadeypa: onpota TTL (transistor-to-transistor logic)
Katdaotaon Low: petaéu 0- 0.8V
Kataotaon high: petaévu 2 -5V



Ta YapoKTNPELOTKA TWV PnPLakwv onuatwv

Ta U0 YopaKTNPLOTLKA EVOC PndLlakol onpatog sival:

» Kataotaon (state): High-Low 1 On-Off i Yy nAR-XaunAn

MAPAAEIFTMA: n mapoakoAoUBNon tnG KATAOTAONG EVOC SLOKOTTN (0VOLKTOC 1] KAELOTOC)

* PuBuoc (rate)
MNAPAAEIFMA: napakoAouBnon taxvtntag neplotpodnc atova Kvntripa




Eneéepyaoia Znpatog
(Signal Conditioning)

Evioxvon (Amplification)

E¢acBevnon (Attenuation)

Amopovwon (Isolation)

Juvdean pe Nrepupa (Bridge completion)

Tavtoxpovn dewypatoAnyia (Simultaneous sampling)
Aeyepaon AloOntnpwv (Sensor excitation)

MNoAurAeéia (Multiplexing)



2uokevec DAQ

(Data AcQuisition Hardware)

Baown Asttovpyia: Na PndLomolovv ta ELoEPXOUEVO AVOAOYLKA

ONUOTO WOTE VA T KATAAABaveL O UTIOAOYLOTNG

BaoLKEC AELTOVPVYLES :

Al (Analog Input): Eloodoc avaloyikov onuatoc (-10...+10V)
AO (Analog Output): E€¢oboc avaioyikov cnuatoc (0...10V)
DI (Digital Input): Eilcobdoc yndlakov ocApatog

DO (Digital Output): E¢odoc Yndlakov ocuatog

CTR (Counter): Metpntnic (A amapOuntnc)

PF1/0 (Programmable Function Inputs/Outputs)



Tumnot cuokevwv DAQ tn¢ etapeiac National Instruments
http://www.ni.com/dataacquisition/

PXI: Rugged and Modular Portable



http://www.ni.com/dataacquisition/

MpooOnkn Avaloyikwv ELcodwv og €va Eltkovikd Opyavo -
To Napadeypa tov “Liquid Level Measurement.vi”
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NpooOnkn Avaloyikwv Eloodwv oe €va Eltkoviko Opyavo —
To Napadeypa tou “Liquid Level Measurement.vi” ... ocuvéxela

Bpa 1: 20vdeon kaptag DAQ otov H/Y

(O H/Y €xeL eykateoTnuévo to poypappa LabVIEW kat tov odnyo (driver) DAQmx)

il {3 Ligud e Heiht Measemer Bock Dagem *
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MNpooBnkn Avaloyikwv Eloodwv og €va Eltkoviko Opyavo —
To Napadstypa tou “Liquid Level Measurement.vi” ... ocuvéxela

Bua 2: Awapopdwon (tpomomnoinon) touv mpoypappatoc “Liquid Level
Measurement.vi” mou €xoupe 1én KATAOKEVAOEL.

B Liquid Level Measurement.vi Front Panel * - O X ‘ ﬂ Liquid Level Measurement.vi Block Diagram *
File Edit View Project Operate Tools Window Help

File Edit View Project Operate Tools Window Help
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NpooBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —
To Napadeypa tou “Liquid Level Measurement.vi” ... ocuvéxela

Brina 2a: H Xprion tng Emwpaveiag Mpoypappoatiopot DAQmMx (DAQmx API)

AVTIKOTAOTAON TWV ELKOVIKWV TLHWV ({apt) pe tn Aettoupyia (function) “DAQmMx
Read.vi”

e Measurement I/O = NI-DAQmx — DAQmx Read.vi

LiquidLeveIH.viBIcckDiagram - O x ‘ LiquidLeveIMeasurementviBlockDiagram* ‘
File Edit View Project Operate Tools Window Help File Edit View Project Operate Tools Window Help ‘.
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NpocBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —
To Napadetypa tou “Liquid Level Measurement.vi” ... ocuvéxeia

Bua 2B: To “DAQmx Read.vi” eivat moAupopdiko (polymorphic)

Ertidéyoupe “Analog” — “Single Channel” — “Multiple Samples” — “1D DBL".

E? Liquid Level Measurement.vi Block Diagram * - O X
File Edit View Project Operate Tools Window Help @}
EJ |;|@ ba g ot | 13pt Dialog Font [« ng' H‘:d—n' | [@‘ H"'ﬂ] — I !
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Maore » |




MNpooBnrkn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —

To Napadewypa tov “Liquid Level Measurement.vi”

Bua 2B: Awopopdwon touv “DAQmMx Read.vi” . ..

DAQmx Read.vi
task/channels in ~~~sg task out

oy
DOOT

data

error in =

T e error out

» Ytov akpobéktn task/channelsin kavoupe &gl kAik

* Ao 1o pevou, rou epdaviletal, emhéyoupe Create Constant.

* Kavovtag aplotepo KALK mavw oto cUpPoAo emthoyng I/O % |+

New NI-DAQms Task > MAX

.. . OUVEXELD

ETUAEYOUUE



MNpooBnkn Avaloylkwv Eloodwv oe éva Elkoviko Opyavo —
To Napadeypa tov “Liquid Level Measurement.vi” ... ocuvéxsla

Méeoa oto MAX (Measurement & Automation Explorer) kavoupe dtapopdwon tng
Métpnong AvaAoyiknc Taong

 EmAéyoupe Acquire Signals — AnalogIlnput — Voltage

Create New NI-DAQmx Global Virtual Channel...

INSTRUMENTS

y NATIONAL

>

Select the measurement type for the {& . Acquire Signals =

global virtual channel.

= Analog Input

A global virtual channel maps configuration
information, such as scaling and input [
limits, to a2 specified physical channel.

Voltage

@ |2

# Temperature
Strain

Current

m

Resistance

Frequency

m kT ¥

Position

F¥ Acceleration

£> Custom Voltage with Excitatio
¥ Sound Pressure =

Counter Input

<! Digital Input -

Next> | | Finish 7

~



MNpooOnkn Avaloylkwv Eloodwv oe éva Elkoviko Opyavo —
To Napadetypa tou “Liquid Level Measurement.vi” ... ouvéxela

* EmAE€te ai0 1} omolodATOTE HUGLKO KAVAAL

Quolkd kavaAl (physical channel) sival évag akpodektng i akidba oto omoio umopeite va
HLETPNOETE N va MAPAYETE Eva avaloylko [ PndLakd onua.

e Kavete kAik oto Next kal €lodyete €va Ovopo yld TO KOVAAL | adnrote
“MyVoltageTask”.
{5 Create New ... ? pe

W Physical @ virtual

Select the physical channel(s) la)

to add to the task. Supported Physical Channels

If you have previously - Dev1 (USB-6008) A
configured global virtual

channels of the same Eﬂ

measurement type as the task, ail

click the Virtual tab to add or ai2
copy global virtual channels to

the task. When you copy the ai3
global virtual channel to the ai4
task, it becomes a local virtual ai5
channel. When you add a global i

virtual channel to the task, the
task uses the actual global ai7
virtual channel, and any

changes to that global virtual

channel are reflected in the

task.

If you have TEDS configured,
click the TEDS tab to add TEDS
channels to the task. L 4

For hardware that supports

multiple channels in a task, you
can select multiple channals to

<Ctrl> or «<Shift:» dick to select multiple channels.

< Back MNext > Finish Cancel
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NpooBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —

To Napadeypa tov “Liquid Level Measurement.vi”

Ba TPETEL va
oupPouleuteite, amo TOV
TVOKA XAPOKTNPLOTIKWY TOU
awOntipa, onwc¢ Sivovral
armd TOV KATOOKEUQOTH, TNV

KAlHOKOL  TIHWV  TNG  TAONG
g€odou Tou alobntnpa.
Av bev €xete oautnpv TNV

nAnpodopia, xpnolpomoLnoTe
TN MEYLOTN KALpOKO TLUWV TTOU
UTTopel vou LETPAOEL N KApTa
DAQ (m.x., -10 w¢ +10 V R} -5
w¢ +5V).

.. . OUVEXELN

* Jtnv Kaptéa puBuicewv (Configuration), mAnktpoAoynote tn HEylotn (Max) kat tnv
gehaxtotn (Min) Tl TAONC TTOU TIPOKELTOL VO LETPHOETE

{3 DAQ Assistant

9 o =
Undo Run

. +
Add Channels

X

Remove Channels

{# NI-DAQmx Task #: Connection Diagram

1-
0-
1=

Amplitude

Graph

| I 1 1 | | | 1 |
0 10 20 30 40 50 60 70 80 90

|
Time

~ | Display Type

| 1 ] | 1 | ] 1 | 1 '
100 110 120 130 140 150 160 170 180 190 200

AutoScale Y-Axis

~

Configuration

+ X%

Clck the Add Channels button RSE o
(#) to add more channess to Custom Scaling
the task. <No Scale > v ,rf
v
Acquisition Mode Samples to Read Rate (Hz)
N Samples ~ 100 1k

Triggering

Advanced Timing  Logging

Detais |9 N Voltage Input Setup

Settings

Volts ~

Terminal Configuration

X

¥
Hide Help

[FBack /e

Measuring Voltage

Most measurement
devices are designad for
measuring, or reading,
voltage. Two common

are DC and AC.

DC voltages are useful
for measuring
phenomena that change
slovdy with time, sucl h as
temperature, pressure,
or strain.

AC wvoltages, on the other
f

deliver AC voltage.

5%,

This graph displays the
analog signals acquired
or generated by the
device.

OK Cancel

A




NpooBdnkn Avaloyikwv Eloodwv oe €va Eltkoviko Opyavo —
To Napadeypa tou “Liquid Level Measurement.vi” ... cuvéxela

O awgdntnpac:
Ultrasonic sensor UB800-18GM40-U-V1 TnG €Taipgiag PEPPERL+FUCHS

Ta KUPLWTEPQ XAPAKTNPLOTIKA TOU aclntripa

General specifications

Sensing range 50 ... 800 mm
Adjustment range 70 ... 800 mm Default setting
Dead band 0..50 mm
SENLEIGREEEIEIE 100 mm x 100 mm
Transducer
frequency

Output type 1 analog output0...10V

evaluation limit A1: 70 mm
evaluation limit A2: 800 mm

Resolution 0.4 mm at max. sensing range

Deviation of the

characteristic curve

Response delay approx. 100 ms Repeat accuracy + 0.5 % of full-scale value
Load impedance > 1 kOhm

approx. 255 kHz + 1 % of full-scale value

Temperature
influence

+ 1.5 % of full-scale value



NpocBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —

To Napadewypa tou “Liquid Level Measurement.vi”

e Jtn Oéon Terminal
Configuration em\éyete tov
TPOTO ouvdeonc TWV
akpodektwv (Differential, RSE,

NRSE). EmuAete “RSE”

 Jtn Béon Acquisition Mode
ETUAEYETE

— 2tn Oéon “Rate (Hz)”, tov
puBbuo (petpnjoslg/sec) e
Tov omoio Oa peTpdseL n
KApTa

’tn ©Ofon “Samples to
Read”, aplBuo  twv
LETPAOEWV TIOU Ba
amootéAAovtal kaBe dopa

aro TNV Kapta otov H/Y.

.. . OUVEXELD

{88 DAQ Assistant

) o - +
Undo Run Add Channels

~ —
{## NI-DAQmx Task _# Connection Diagram

X

Remove Channels

Amplitude
P HE

T 1 | | 1
1] 0 20 30 40

| I 1 1 1 i 1 1 i
50 60 70 80 90 100 110 120 130

i 1 | i I 1 I
140 150 150 170 180 190 200

~

Time
Graph + | Display Type AutoScale Y-Axis
Configuration  Triggering  Advanced Timing  Logging
+ (XS petais » | " | Voltage Input Setup
| woitage Settings
10
Max Volts W
Min 0
Terminal Configuration
Click the Add Channels button RSE =
(+) to add more channels to Custom Scaling
the task. <No Scale> v /rr‘
v
Acquisition Mode Samples to Read Rate (Hz)
N Samples v 100 1k

X

<
Hide Help

(FBack Bz}

Measuring Voltage

Most measuremen t
devices are designed for
reading,

measuring, or

DC voltages are useful
for measuring
phenomena that change
slovdy with time, such as
temperature, pressure,
or strain.

AC voltages, on the other
hand, are waveforms
increase,

polarity. Most powerlines
deliver AC voltage.

a
o

This graph displays the
analog signals acquired
or generated by the
device.

0K Cancel

A




MNpooOnkn AvaAoywkwv ELcodwv o€ €va Etkoviké Opyavo —
To Napadewypa tou “Liquid Level Measurement.vi” ... cuvéxela

e Kavete kKAlk otnv koptéda Connection Diagram

— TNV €lKova epdavileTol AEMTTOUEPWCE O TPOTIOC oUVEEDNC TOU orHatoc otnv kapta DAQ.

{8 DAQ Assistant %
) o - <
Undo Run Hide Help
{4 NI-DAQmx Task 4= Connection Diagram Back M| A
A
Use the Connection
Channels in Task Connections List Diagram tool to view the
b - required signal
VGIEEGENN ~ | | Point 1 Point 2 A Coamections between
Voltage/CH+ 16PinCombicon/2 your sensor and
Voltage /CH- 16PinCombicon/1 connector block. To use

the tool, you must first
specify an accessory for
v v your device. Right-click
your device under
Devices and Interfaces
:—'H Save to HTML. .. and select Properties to
specify an accessory.
The tool currently
supports analog input
NATIONAL measurement types and
INSTRUMENTS most MIO and SCXI

screw terminal blocks.

To save a connection
diagram, click Save to
CH+ HTML... and enter a
name for the HTML file.
An images subdirectory
is created that contains
Vg all of the connection
diagram images.

CH— Use a web browser to
view and print the HTML
report.

B .

Connections List
displays in tabular
format the connections
that need to be made
from sensor to connector
block.

OK Cancel




NpocBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —
To Napadewypa tou “Liquid Level Measurement.vi” ... cuvéxela

Bripa 2y: H €€odoc “data” tou “DAQmx Read.vi” elval éva cuvolo (Array) N tipwv (N
Samples) cupdpwva e TNV EMAOYI TTOU KAVALLE OTO TTPONYOUUEVO Bripa 2.
Maipvou e TN HEON TLUN TWV TLLWV QUTWV ETUAEyovTac TN Asttoupyia “Mean.vi”.

* Ytnv naAéta “Functions” emdéyoupe “Mathematics” — “Probability & Statistics” — “Mean.vi”.

E? Liquid Level Measurement.vi Block Diagram * - O X
File Edit View Project Operate Tools Window Help
P [ tJ@ |Ll|:|‘|E' . ) | 15pt Dialog Font - ngv H':U:v | ‘%‘av H:L"ﬂ| A | =

Wait Until Next ms Multiple

Height (cm)
i
DAQmx Read.vi _b 5- _

60 . |
iy Height vs Time

Analog 1D DBL _
1Chan NSamp

{% MyVoltageTask |~




NpooOnkn Avaloyikwv Eloodwv oe €va Eltkoviko Opyavo —
To Napadeypa tou “Liquid Level Measurement.vi” ... ocuvéxela

Brijna 3:  Zuvdeon tou alcOntrpa umepAXwv otnv Kapta DAQ

Edw Ba npémnet va cupBouleutolpe aAL to ‘User Manual’ tou atoBntipa, onwg

SlveTal amod Tov KATAoKELOOTH), YLa Tov TpoTo cuvdeopoloyiag, tpododoaoiag,
K.ATL.

DAQ

| |

—

—-—'—-—r

AwcOntiRpac Es

4

e

Ag€apevn




NpoocBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —
To Napadeypa tou “Liquid Level Measurement.vi” ... ocuvéxela

H ouvdeopoloyia tou alcOnthipa
Ultrasonic sensor UB800-18GM40-U-V1 TnG €Taipgiag PEPPERL+FUCHS

Electrical Connection

Standard symbol/Connections:
(version U)

BN)
JWH + Ue Tpodoboaia
U _f ) Teach mput (15-30V DC)

4 _(Bu %

Taon €€66ou aloBntipa
(0-10V)
ntpog DAQ




NpooOnkn Avaloywwv Elcodwv o€ éva Etkoviké Opyavo —
To Napadeypa tou “Liquid Level Measurement.vi” ... ocuvéxela

BAua 4: Tpomomoinon tou Zuvdeon tou “Liquid Level Measurement.vi” wote va
LETOTPEMEL TNV TAoN £€060U TOU aloBntipa og anootaon Kat va epdavilel tnv
gvodeltn tng otdduncg oe povadeg unkoug (m, cm n mm)

—  AVATPEYOULE, yLa pLot akopun ¢popa, oTov TivaKa XapaKTNPLOTIKWY TOU
aloOntiRpa, onwc divovtal amo ToV KATACKEVAOTA

— AvailntoUpe TV KAlpoKa TIHWV TG Taonc e€66ou (Output range) tou
atcOntipa (0—10 V).

— AvaintoUpue TNV KAlpaKka Twv pnkwv (Sensing range ) Input range) mou pnopet
VO LETPROEL O OUYKEKPLUEVOG aloOntrpac (50 mm wg 800 mm).

— Me Baon tig dVo napamndavw TAnpodopiec, urtoAoyiloue Tn cuvapPTNON
Hetadopac n cuvteAeoTr) Tou alcOntTipa.



YroAoyLopocg ¢ ouvaptnong netadopac tov aodntipa

800 c

ATtO TNV avaloyia Twv MAEUPWV TwV Opowv Tplywvwyv ABC kat AB’C, €xoupe

AB  BC

AB' ~ B'C

10 800 — 50

V _ d-50

V  d-50

10 750
75.V=d—50 = d="75-V+50




NpooBnikn Avaloyikwv Elcodwv oe éva Eltkoviko Opyavo —
To Napadetypa tou “Liquid Level Measurement.vi” ... ocuvéxela

TeAwkn popdn tou “Liquid Level Measurement.vi”

* To poAoi “Wait Until Next ms Multiple” adatpeitat cpdwva pe t dStapopdwon “N Samples”
TIOU KAVAUE PEOw Tou MAX

Liquid Level Measurement.vi Block Diagram — O >
File Edit View Project Operate Tools Window Help &
> @n]|[g wa/fg* 7 | 15pt Dialog Font v |5~ (o~ ]| [eD~ |[2a] [ |9 1

Analog 1D DBL
1Chan NSamp




