Zuotnuata SCADA
Elcaywyn otn Anyn Asdopevwv (DAQ)
Mépog 3P

* MpooBnkn avaloylkwv elcodwv (Al) kat avaloyLKwv
e€0dwv (AO) o€ Eva €LKOVIKO Opyavo

* To mapadeypa tov “Temp Monitoring & Fan
Control.vi”



Méepocg 3

[MEPIEXOMENA

1. MpooBnkn avaloylknc ewwcodou (Al) oe eva VI yla
LETpnon Oepuokpaciog HE xpnon &voc awcOntnpa
Beppokpaocioc LM35

2. MpooBnkn avaloyikne e€odou (AO) yla evepyormoinon
Kol EAEYX0 TwV o0TpodwV evoc ukpou DC avepotnpa

3. To Napadewypa Ttou Ewkovikou Opyavou “Temp
Monitoring & Fan Control.vi”



H popdn ko oL akpodEKTEC TOU aloOntripa Bepuokpaociog LM35
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Ta xapoaKkTneLoTKa Tou aodntnpa Bepuokpaciac LM35
* BaBpovopnuévocg apeoa o€ °C

* AxpiBela 0.5°C (otoug 25°C)

* TARpPNC KAlpoKO PETpOUpEVWY Bepuokpaotwy amo -55°C wg 150°C
* Taon tpododooiac and +4V wg +30V

e XapunAn avtoBeppavon, 0.08°C (oe akivnto agpa)



NpocOnkn Avaloyikwv Elcodwv kat EE66wv o€ Eva Eltkovikd Opyavo
To Napadewypa tov “Temp Monitoring & Fan Control.vi”

H mAnpnc dataén neEtpnong kat eAEyxou

DC avepiotipag

DAQ Temp Monitoring & Fan Control.vi

LM35 m

20véeon USB




MNpocOnkn Avaloyikwv Elcodwv kat EE66wv o€ Eva ELkoviko
Opyavo
To Napadeypa tov “Temp Monitoring & Fan Control.vi”

Mépocg 1°

Elcaywyn kat Stapoppwon Avaioylknc Etoodou (Al) yia tn Angn
TWV TLHWV Bepuokpactiac amo tov atcOntipa LM35



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadeypa tov “Temp Monitoring & Fan Control.vi” ... cuvéxewa

Bpa 1: Xuvdeon kaptac DAQ otov H/Y

)

Bina 2: H Kataokeur tou EtkovikoU Opyavou “Temp Monitoring & Fan Control.vi’

A. 2tnv epnpocOia emipavela (Front Panel), emAéyoupe:
* Controls — Numeric — Thermometer
e Controls —» Graph — Waveform Chart

B. to douwko Siaypappa (Block Diagram), emiA€éyoupe:
* Functions - Measurement I/O — NI-DAQmx — Read

% Temp Monitoring & Fun Control.vi Front Panel * = O X ‘ ‘
File Edit View Project Operate Tools Window Help mggn File Edit View Project Operate Tools Window Help
‘|§ ﬁ 15pt Dialog Font v || 3av ".'ﬁ“niv g l@ l: ear 4 7 W HIH™ § ‘TI ‘ ? ?Z | 20pt Arial Narrow v E o~ [ 4 l?;l i
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MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadeiypa tov “Temp Monitoring & Fan Control.vi” ...ocuvéyela

Bua 3: Awapopdpwvoupe to “DAQmMx Read.vi”.

Kavoupe aplotepo KAk oto “Polymorphic VI Selector”. EmiA€éyoupe:

* Analog — Single Channel — multiple Samples — 1D DBL

Temp Monitoring & Fun Control.vi Block Diagram * = O X
File Edit View Project Operate Tools Window Help 3
; —_— - = - - T e | = T 1| ==
o & @ N||F]|129| wo B 2| 20pt Arial Narrow v |[3o~ ||0av | [ED~ |[eag| |« (| 1
A
Temperature (degC)

vaf ‘
DAQmx Read.wi \LgeL]
®
IQQDL'I

v Analog » | v Single Channel » Single Sample » i
Digital )’ (IEEIYC IR RN / Multiple Samples ) | v 1D DBL |

Counter » Unscaled > ] ] l Waveform (Samples)

More 3 ) Waveform (Duration)




MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo

To Napadetypa tov “Temp Monitoring & Fan Control.vi”

.. . OUVEXELQ

Bpa 4: >to douwko Staypappa (Block Diagram), elodyoupue 1o epyaleio ‘Mean’ yia va
TApoUHE TN Héon T Twv N petpnoswv (N Samples) tng Beppokpaciog mou

Sivel to ‘DAQmMx Read.vi’ :

* Juvbéoupue tnv eicodo ‘X’ tou ‘Mean.vi’ pe tnv €€odo ‘data’ tou ‘DAQmMx Read.vi’

* Metatpénovpe tnv €60 ‘mean’ ToOU

xpnotpornolwvtag to cuvteAeotn 0.01 Kc Tou atoOntnta LM35

‘Mean.vi’

and Ttaon oe Oepuokpacia

* Oépvoupe tn Héon Bepuokpacia otoug deikteg ‘Temperature (degC)’ kal ‘Temperature

vs Time/,

N tpéc tong | | Méon tyun
(N Samples) TaoNG
(Mean)

Méon tyun
Beppokpaciog
(Mean Temp)

DAQmx Read.wi Mean.w

DAGmx v |Aok [>

DO 10.01
Analog 1D DBL
1Chan NSamp

Temperature (degC)

100~
=

Temperature vs Time

|



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Bripa 5a: Atapopdpwon tng avaloyikng etocodou (Al) tou ‘DAQmMx Read.vi’

» Actl KAIK mavw otov akpodektn ‘task/channels in’ tou ‘DAQmMx Read.vi’

» ertAéyoupe Create — Constant
» Ae&l KAk OTO kol eTiAéyoupue New NI-DAQmx Task - MAX
(7 Edit NI-DAQmx Task av ndn €xoupe ptiael kal anobnkevoel €va task oto MAX)

I
B

1 Visible ltems 4
Change to Control :B
Change to Indicator
Change to Array

Make Type Def.
Description and Tip...
DAQmx - Data Acquisition Palette

Create

Data Operations

>
4
Replace >
4
Advanced »

J Size To Text

|/O Name Filtering...

New NI-DAQmx Task 4

Temperature (degC)

—
=

Temperature vs Time

il



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Bripa 5B8: Alapopdwon tng avaroykic etoodou (Al) tou ‘DAQmMx Read.vi’
EmtAéyoupe  Acquire Signals — Analog Input — Voltage

= Acquire Si I A
Select the measurement type for the = cquire Signals
task. = Analog Input
A task is a collection of one or more =
virtual channels vith timing, triggering, 2 Voltage
and other properties. =
@ Temperature
To have multiple measurement types
vithin a2 single task, you must first create &% Strain
the task wvith one measurement type.
After you create the task, click the Add i)] Current
Channels button to add a new
measurement type to the task. ﬂ'e‘ Resistance
|% Frequency
@ Position
@ Sound Pressure
# Acceleration
& Velocity (IEPE)
# Force
# Pressure v

..................................

< Back Next > Finish i Cancel

.................................



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Bipa 5y: Alapopdwon tng avaloykic etoodou (Al) tou ‘DAQmMx Read.vi’

e Jtnv kKaptéAa ‘Physical’, emhéyoupe tnv kapta DAQ mou B€Aoupe va
Xxpnowpomnotooupe, Tu.X.: Dev2 (USB-6008)

* EmAéyoupe to avaloyko kavaAl (Physical Channel) oto omnoio 6a cuvdEooupe
(i €xoupe N6 ouvdEoel) Tov atoOntnpa, m.x.: ai0

e matdpe ‘Next’

M Physical
Select the physical channel(s) ~
to add to the task.

+ Dev1 (USB-6000) ~

If you have previously

configured global virtual )
channels of the same 3 Dev2 (UsE-6008)
measurement type as the task, m

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

the task. When you copy the ai2
global virtual channel to the ai3
task, it becomes a local virtual ai4
channel. When you add a global !

virtual channel to the task, the ais
task uses the actual global ai6é
virtual channel, and any ai7

changes to that global virtual
channel are reflected in the * Dev3 (USB-6009)
task. + Dev4 (PCI-6023E)

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

For hardware that supports

multiple channels in a task, you ¥ <Ctrl> or <Shift> dick to select multiple channels.
can select multiple channels to




MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadeypa tov “Temp Monitoring & Fan Control.vi” ... cuvéxewa

Bpa 56: Alapopdwon tng avaroykic etoodou (Al) tou ‘DAQmMx Read.vi’

e Jtn 6¢on ‘Enter Name’, amobnkeVoupe (av TO €MBOUMOUUE) TNV OAN
Stapopdwon tnC avaloyKAC EL0OSOU TIOU EXOUE KAVEL EWG 6w

e matape ‘Finish’

Enter a name for the task.

Enter Name:

MyVoltageTask| l

< Back Next Cancel



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Bryna 5&: Awapopdpwon tng avaAoyiknc etoodou (Al) tov ‘DAQmMx Read.vi’

e 2tn oeAida ‘NI-DAQmx Task’ kot otnv kaptéAa ‘Configuration’, emiAéyoupe TIC
napapeTrpouc detypatoAnyiag tng elcodou.

{:: NI-DAQmx Task,_é: Connection Diagram @Back
4 Measuring V.
3 o ) easuring Vo

Most measureme

e - devices are desig
__Configuration ° Triggering  Advanced Timing  Logging measuring, or rez
B B voltage. Two com
Channel Settings voltage messurer

- are DC and AC.
+ X N, Detais | | " Voltage Input Setup DC voltages are u:

Voltage Settings for measuring

phenomena that
slovdy with time, s

Signal Input Range temperature, pre:
; - Scaled Units or strain.
Max ¥ Volts o AC voltages, on th
Min -10 hand, are wavefo

that constantly in
decrease, and re\
polarity. Most pov
deliver AC voltage

Terminal Configuration

Click the Add Channels button RSE v
(+) to add more channels to Custom Scaling )
e <No Scale> G ,"‘9
v
Min is the minimu
Timing Settings value expected fr
Acquisition Mode Samples to Read Rate (Hz) :::,:n";fasureme'
N Samples v 100 1k

OK



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Inueiwon: 2tn oeAida ‘Connection Diagram’, umopoUpe va SoUE OXNUATIKA TOUG OKPOOEKTEG
¢ kaptac DAQ ol omoiotl avtiotolyouv otnv Al mtou €xoupe erthé€el. Matape ‘OK’

[% NI-DAQmx Task’f;_?a: Connection Diagram_:}‘ Back
Point 1 Point 2 A i Use the Connect
Voltage /CH+ 16PinCombicon/2 Diagram tool to
Voltage/CH- 16PinCombicon/1 required signal

connections betv
your sensor and
v v connector block.

- the tool, you mu
specify an acces
your device. Rigl
your device unds
Devices and Inte
and select Prop«

NATIONAL specify an acces
lNSTRUMEN.rs The tool current!

supports analog
measurement ty
most MIO and S
screw terminal b

Z4 Save to HTML...

CH+
- To save a conne
diagram, click S:
HTML... and ent«
<+) Va name for the HT

= il An images subd
is created that o

CH- all of the connec
> diagram images

Select each of th
Channels in Task
connections for t
virtual channel.

OK



MNpocOnkn Avaloyikwv Elcodwv kat EE66wv o€ Eva ELkoviko
Opyavo
To Napadeypa tov “Temp Monitoring & Fan Control.vi”

Mépocg 2°

Elcaywyn kat dtapopdwon Avaroyikne E€odou (AO) yia tnv
tpododoacia kal Tov EAeyxo tou dc Kvntnpa (avepotnpog)



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Bua 6: H Kataokeur tou EtkovikoU Opyavou “Temp Monitoring & Fan Control.vi”

Y10 Soutko duaypappa (Block Diagram), eloayoupe tn Asttoupyia (epyaleio) ‘Write'.
ErttAéyou e :

* Functions = Measurement |/O — NI-DAQmMx — Write

&2 Temp Monitoring & Fun Control.vi Block Diagram * — O X

A @ i |

File Edit View Project Operate Tools Window Help

E R ||E|E wo 5 .3 | 20pt Arial Narrow v Hgn'

——
Ia¥

EHE)

Temperature (degC)

% MyVoltageTask_3 [+| D‘::i.
DAQmx Read.vi '\J"\ean-w el
o P
&0 MEAN B !
iYeiy 0.01
Analog 1D DBL _ Temperature vs Time

1Chan NSamp \
|
S0

DAQmx Wrie.wi

Analog DBL o
1Chan 1Samp

Polymorphic V1 Selector




MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadeiypa tov “Temp Monitoring & Fan Control.vi” ...ocuvéyela

Bua 7: Awapopdpwvoupe 1o “DAQmMx Write.vi”.

Kavovtag aplotepod KAk oto “Polymorphic VI Selector”, emiA\éyoupe:

* Analog — Single Channel — Single Sample — DBL

Temperature (degC)
[’ MyVoltageTask_3 |+| ,__D‘::i‘
DAQmx Read.vi '\f:ﬂ-v‘ > an
&0 MEAN = 1
DT [o.01}
Analog 1D DBL _ Temperature vs Time

1Chan NSamp L
L

DAQmx Wrie v

v Analog » | v Single Channel » | # Single Sample » | v DBL
Digital  » | Multiple Channels » |  Multiple Samples » | Waveform
Unscaled » ‘[

Counter »
More b [




MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela
Bripa 8a: Alapopdwaon tng avaAoyikng e€6dou (AO) tou ‘DAQmMx Write.vi’
» Aefl KAk mavw otov akpodektn ‘task/channels in’ tou ‘DAQmMx Write.vi’
» ertAéyoupe Create — Constant

» Ae&l KAk OTO kol eTiAéyoupue New NI-DAQmx Task - MAX
(7 Edit NI-DAQmx Task av ndn €xoupe ptiael kal anobnkevoel €va task oto MAX)

Visible [tems > ]
Change to Control
Change to Indicator

Change to Array Temperature (degC)
% MyVoltageTask_3 [ bl
EsMy 4 3] Make Type Def. Mﬂ-i
DAQmx Read Be
&> Description and Tip... E
DO

Analog 1D DBL _] || 26t Deta Acaasstion Palette Temperature vs Time

¥
1Chan NSamp Create ’ 3
Replace N M
y =
>

Data Operations
. Advanced
£

J Size To Text

I/O Name Filtering...

New NI-DAQmx Task b
[ S




MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi”

.. . OUVEXELQ

Bipa 8B: Alapopdwon tne avadoyikng e€odou (AO) tou ‘DAQMx Read.vi’

* Em\éyoupe Generate Signals — Analog Output — Voltage

Select the measurement type for the
task.

A task is a collection of one or more
virtual channels with timing, triggering,
and other properties.

To have multiple measurement types
vithin a single task, you must first create
the task with one measurement type.
After you create the task, click the Add
Channels button to add a new
measurement type to the task.

< Back

@ Acquire Signals

= Generate Signals

®] Current
#® Counter Output
@ Digital Output

Next > Finish

Cancel



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi” ... ocuvéxela

Brina 8y: Awapopdpwon tng avoaAoyiknc e€6dou (AO) tou ‘DAQmMx Read.vi’

e Jtnv kaptéda ‘Physical, emAéyoupe Ttnv kapta DAQ Tmou B€éloupe va
xpnotuonoljooupe, m.x.: Dev2 (USB-6008)

* EmAéyoupe 1o avaioylko kavaAl (Physical Channel) oto omoio Ba cuvbéooupe (N
E€Xoupe NOn ouvdEaoel) To HUKPO dc Kvntnpa, T.X.: ao0

e matdue ‘Next >’

M Physical
Select the physical channel(s) A
to add to the task. Supported Physical Channels
If you have previously = Dev2 (USB-6008) A
configured global virtual :
channels of the same m
measurement type as the task, aol
click the Virtual tab to add or i1 Dev3 (USB-6009)
copy global virtual channels to
the task. When you copy the
global virtual channel to the
task, it becomes a local virtual
channel. When you add a global
virtual channel to the task, the
task uses the actual global
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. v

For hardware that supports
multiple channels in a task, you
can select multiple channels to

<Ctrl> or <Shift> dick to select multiple channels.

< Back Next > Finish Cancel



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadeypa tov “Temp Monitoring & Fan Control.vi” ... cuvéxewa
Brina 86: Awapopdpwon tng avaAoyiknc e€6dou (AO) tou ‘DAQmMx Read.vi’

 Jtn Oéon ‘Enter Name:, amoBnkevoupe (av TtO €MBUMOUPE) TNV OAN
Stapopdwon tng avaloykng e€660U MoU EXOUUE KAVEL.

* Noatdpe ‘Finish’

Enter a name for the task.

Enter Name:

F:\dy\/oltageOu tTask

< Back Next Finish Cancel



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo

To Napadetypa tov “Temp Monitoring & Fan Control.vi”

.. . OUVEXELQ

Biua 8s: Alapopdpwon tng avaoyikng e€odou (AO) tou ‘DAQmMx Read.vi’

* JtnVv Kaptéla ‘Configuration’, emAEyoOUE TIC TTAPAUETPOUC TNG TAONG
e€0dou mou BéAoupe va tpodpodoticou e, Ti.X.: Min = OV, Max = 5V.

’\':\Conﬁguratjon ) Triggering  Advanced Timing

Channel Settings

+ X N

petats [M]| * |

VoltageOut

Click the Add Channels button
(+) to add more channels to

the task.

Timing Settings
Generation Mode

1 Sample (On Demand)

Voltage Output Setup
Settings
Signal Output Range

Max

Min 0

Terminal Configuration

Scaled Units

Volts

RSE

Custom Scaling

<No Scale>

v

You can generate two
main kinds of signals for
channels:

® Single samples,
including DC signals—
When generating
single samples, you
can use software or
hardware timing (if
available) to control
when your device
generates a signal.

¢ Multiple samples—
Use multiple samples
to generate an AC
signal, such as a sine
vave. Also called
buffered analog
output, generating
multiple samples
involves the following

5,

This is the list of virtual
channels. Right-click a
virtual channel to
change the physical
channel associated with
it. If an exclamation
point (!) appears next to
a global virtual channel,
the channel has been
deleted.

OK Cancel



MNpocOnkn Avaloyikwv Elcodwv kat EE66wv o€ Eva ELkoviko
Opyavo
To Noapadeiypa tov “Temp Monitoring & Fan Control.vi”

Mépocg 3°

OAokAnpwon tn¢ edopUOYNAC.
Alaouvdeon Twv TIHWV TTou rtapexeL N Avaloyikn E€odoc (AO)
OTOV KLVNTNPO UE TLC TIMEC BepoKpaOLac amo Tov altcOnthpa mou
kataypadovtat otnv Avaioyikn Etcodo (Al).

O aAyoplBuocg eAeyyou.



MNpocOnkn Avaloyikwv Etoddwv ko EE06wv og Eva Elkoviko Opyavo
To Napadetypa tov “Temp Monitoring & Fan Control.vi”

Eotw OTL emtBupou e Tov £€RC adyoplOpo eAEyxou yla Tov Klvntnpa:
* va elval avevepyoc os Bepuokpacia 20°C,
* VO EXEL TN HEYLOTN LOXU TtepLotpodn o€ Beppokpaoia 50°C,
* N LOXUC MEPLOTPOPNC TOU va €ival ypaupLkn cuvaptnon tng Bepuokpaociog
ueta€L 20 kat 50°C.

5

Taon otov Kivntnpa (V)
w

20 30 40 50

Oepuokpaocia (°C)

Vv 6-20 60— 20

550-20 ° V" 6



MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadsiypa tov “Temp Monitoring & Fan Control.vi”

Bijpa 9: OAokArjpwon TS epapUoyng

Awocuvbéoupe tnv eloobo ‘data’ tou ‘DAQmMx Write.wvi’ pe tnv tunR tng
Bepuokpaoiac HEow to alyopiBuou

6 — 20
6
Temperature (degC)
I MyVoltageTask_3 [+ i,\
DAQmx Read.vi '\}/I\e:n.w
»
A MEAN l> !
iz 0.01
s A 0 Temperature vs Time
1Chan NSamp N\ i |
’ ' N (e
[ @ B>
;6MYVO't89600tTask v IR .S "
_DAQmx Wrie.vi |
e
Analog DBL
1Chan 1Samp




MNpooOnkn Avaloykwv Elcodwv kat E§08wv og éva Ewkoviko Opyavo
To Napadsiypa tov “Temp Monitoring & Fan Control.vi”

Bpa 9: OAokApwon tng ebapUoyng

T€Aog, meplBaloupe 6Ao tov kwdika pe tn dopn enavailndncg ‘While Loop’
emAéyovtag Functions — Structures — While Loop

KOl ELOAYOUUE TO KOUMTIL EAEYXOU ‘Stop’ yLa val SLOKOTIOUE TNV EKTEAEDN
TOU TMPOYPAUUATOC.

Temperature (degC)
| MyVoltageTask_3 |+| [Yoo=7y |

DAQmx Read.vi

DO

Analog 1D DBL
1Chan NSamp

Temperature vs Time

i

{% MyVoltageOutTask [+|
—DAQmx Wrie

DA mx

&
LY AN

Analog DBL
1Chan 1Samp




MNpooBnkn Avaloylkwv ELcodwv kat EE68wv o€ éva Elkovikd Opyavo
To Napadeypa tov “Temp Monitoring & Fan Control.vi”

H eunpooBia eruudpavela (Front Panel) tng edpappoyne ‘Temp Monitoring & Fan
Control.vi’

£3 Temp Monitoring & Fun Control.vi Front Panel * o O X
File Edit View Project Operate Tools Window Help T E |
Qsﬁ} | 11 || 15pt Dialog Font v .‘2;v (o~ |[~ | [eD~ | [+ sea 4 V ) mE 1]

Temperature (degO Temperature vs Time Plot 0 I

100~
o
80-

60-
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40-

Time




