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PLANT DESIGN AND DATA ACQUISITION
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PLANT DESIGN AND DATA ACQUISITION
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PLANT DESIGN AND DATA ACQUISITION
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PLANT DESIGN AND DATA ACQUISITION

Drainage
——| Ambient air > it it
| Ambient air - Ambient air > Ambient air : ‘1’ ‘1’ :
| |
= Bk 5
: Risantubng .~ T T°T77
HZHT OD: 6 mm (=] |______________
—
HZOBW
HZEV4 HZPD | moEvs r -
H2/PT3 HZTT3 :_?:rrc—;n :_?'T.?? : H2TCT1 PPl Ingx tubing : i : ( :
e o w o@  PY T o w0 0:Bmm oz | o !
] o 52D A HCE | 1 S [l ket G i o]
=] vl ' i ¢ T \_ T 4
HLPR2 H2bE HaFCT B H2EV [ 4 Lo a
; \
- ARPTIAIRTTS AIRITCZ HZIBC
AIRICS AREVE VT B @ - \
Ty _AT]_; Y e [ Room Conditions | TR “
el L HZEV2 | Monitoring | : i
AIRIPR2 FUEL CELL ! @
(#1405 imodies) sy | e Roame | NZEVE X & !
| @ @& | | N2 tank
AUTOMATION SYSTEM L L # T ] T 4
Hydr\ogen ) AIRTTY - Rilsan tubing
A XIOUTCEN [T NAEVE 0OD: 10mm
o b L AIRRV Rilsan tubi
Detonized water < 4 ilsan tubing
AIRHT : =
——  Electronic commamication MHHFCT :I: | T r_l;_'i— OD: 6 mm Honic
MZEVZ 5 S .
= | Back Pressure OOUEVEN T srEVS [[6d T[] AIRPD | alREvs H2OBV2 AIRIPR1
— | Connection (C} E— Coniroller ([BEC
it Rhe i ARTCTY Rilsan tubing
Electrovalve {EV) | oy KT I @/ 2 AIRPTY OD: 10 mm
Bl valve BV} \m7 | Compressor (CB) | |asce ras
Ve {BV) et T L, AFcs d L AIRICE ANRITH Pk _JL, NRIG3 AR ARC1 \I—cf_ﬁm'bienlairl
By ConRiter ol '\:D i3 AIRIFCT  AIR/EW2 AIREVT e
e = XXUTTEN [T AREO | AIRICP
Prassurs Damper ("I\ Pressure I|
B3 |iroy "2 | incaeator (P1) L Pux=5har
MAX. —
@ Butiiing Champer = | Pressure Clyne = 50 sLpm
(BZ) BT | Tramsaucer (7T
E i + e Relatve Humkdity
i3 e Vave (RV)
"'-!'1 - s ‘TE Transoucer {HT)
Headed Hose [HH) flom Temperatura
N Transgucer (TT)
UMNIVERSITA = Dipartimento di
DEGLI STUDI Ingegneria

DITRIESTE e Architettura

la



PLANT DESIGN AND DATA ACQUISITION
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DATA ACQUISITION / ADC
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Programmable Logic Controller

e Short response time
* Suitable for operating in

harsh environments

* Easy connection system and

programming language



ARDUINO
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WHAT |5 ARDUINO?

BUY AN ARDU

SOFTWARE

LEARN ARDUINO [ ]

ARDUINO IN THE CLOUD &

ARDUINO °

.
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CLOUD  DOCUMENTATION

Create, program, GO!
Get creative with playful, Portenta X8

flexible technology projects nd
that transfarm learning. 8

arduino.cc/pro

Screw Terminal
Time Saver

Discover it now!
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ARDUINO

Boards ReadAnalogVoltage | Arduino 1.8.19
Eile Modifica Sketch Strumenti Aiuto

Arduino UNQO R3 Arduino Mega 2560 Arduino Leonardo Arduino UNO Mini -
Rev3 Limited Edition

Arduino Due Arduino Micro Arduino Zero Arduino UNO WiFi
Rev2

Shields

per second:

4/ the loop routine runs ower and over

id T1oop|) {
// read the input on analog pin 0O:

n
sensorValue = analogRead(RA0);

Convert the analog reading (which goes from 0 - 1023) to a wvoltage (0 - §5V):
flocat woltage = sensorValue * (5.0 / 1023.0);

i o L out the wval you read:
Arduino Motor Shield Rev3 Arduino 4 Relay Shield e e Bl it

ln{wvoltage);
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NATIONAL INSTRUMENTS

PXI

Meet demanding test

DAQ
Products

objectives with the widest
portfolio of industry-leading

: Explore data acquisition
modular instruments and products with sensor-specific,
configurable software conditioned I/O for accurate
interfaces.

‘and precise measurements.
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NATIONAL INSTRUMENTS

PXI

Meet demanding test
objectives with the widest
portfolio of industry-leading
modular instruments and
configurable software
interfaces.
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e
Whatis PXI?

NI PXl systems provide high-performance modular
instruments and other /O modules that feature specialized
synchronization and key software features for test and
measurement applications from device validation to
automated production test. Nl is the PXI industry leader, with
the broadest array of best-in-class products and services on
the market.

& Zi'ﬁ More on PXI
AN
.

B¢ yATCH THE VIDEO




NATIONAL INSTRUMENTS

PXI

Meet demanding test
objectives with the widest
portfolio of industry-leading
modular instruments and
configurable software
interfaces.
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Controller

PXlI controllers are either integrated or remote.
Integrated controllers contain everything you
need to run your PX| system without an external
PC, while remote controllers let you control your
PXl system from desktops, laptops, or server

computers.

View PXl controllers

Modules

NI offers more than 600 PXI modules that
acquire data, trigger and synchronize devices,
generate and route signals, and make a variety of
measurements ranging from DC to mmWave.
Also, the PXI portfolio includes modular
instruments—such as oscilloscopes and digital
multimeters—that can replace traditional hox
instruments and with which you can integrate PX|
switches in a variety of topologies. Becausze PXlis
an open industry standard, nearly 1,500 products
are available from more than 70 different
instrument vendors.

PXI Multifunction I/O Module - PXI Digital I/O Module

Device for PX| Remote Control = = PXI Digital Multimeter




NATIONAL INSTRUMENTS

Chassis
PXI

Meet demanding test The chassis—the PXl system backbone—is

S : . comparable to a desktop PC's mechanical
objectives with the widest S e ;

: 2 : enclosure and motherboard. It provides power,
portfolio of industry-leading

: cooling, and a communication bus to the system,
modular instruments and

and supports multiple instrumentation modules
configurable software

. i Wil within the same enclosure. PXl uses commercial
interfaces. - ; - . }

' Tt PC-based PCl and PCI Express bus technology
while combining rugged CompactPCl modular

packaging, as well as key timing and

synchronization features. Chassis range in size
from four to 18 slots to fit the needs of any
application, whether you require a portable,
benchtop, rack-mount, or embedded system.

View PXI chassis

| DEGLI STUDI Ingegneria
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NATIONAL INSTRUMENTS

PXI

Industry-Standard 72 High-Performance

Meet demanding test
objectives with the widest
portfolio of industry-leading
modular instruments and
configurable software
interfaces.

Nl led the creation of the PX| standards body to
create an open standard, so you can augment
your Nl system with specialty modules from up to
60 other vendors.

Scalable

PXI's architecture makes it possible to
synchronize measurements across multiple
modules or multiple chassis, so you can add to

your systems as recuirements change.

NI PXI hardware utilizes the latest technology,
incorporating powerful multicore processors,
FPGAs, and other technology to increase
measurement range and performance.

Accurate

PXl offers some of the highest frequency and
accuracy specifications, so you can ensure your
test systems deliver the production test results
you need.

() BB [ b
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NATIONAL INSTRUMENTS

DAQ Data
Products Acquisition oo
S e (DAQ)

conditioned /O for accurate

and precise measurements.

Data Acquisition Basics and

What is DAQ? % s

Data acquisition (DAQ) is the process of measuring an
electrical or physical phenomenon, such as voltage, current,
temperature, pressure, or sound. A DAQ system consists of

sensors, DAQ measurement hardware, and a computer with
programmable software.

Vo %)\ UNIVERSITA = Dipartimento di
)2 DEGLI STUDI Ingegneria
=/ DITRIESTE I a e Architettura

Fia



NATIONAL INSTRUMENTS CRIO
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PC-Based Systems

Achieve electrical and physical

measuremeants with a customizable,

accurate, yet cost-effective way to
conduct benchtop measurements.

CompactDAQ

This portable, flexible approach is
ideal for applications with a wide
mix of measurement types, where
scalability and flexibility are
important. Hardware ruggedness
makes it a great fit for high-
channel-count distributed
applications in the field.

NATIONAL INSTRUMENTS DAQ PRODUCTS

CompactRIO

Take advantage of real-time data
processing capabilities, sensor-
specific conditioned /O, and a
closely integrated software
toolchain for long-running, industrial
data acquisition applications.

PXI

Use thiz modular approach far high-
channel-count data acquisition and
sensor measurement applications.
Systems range from tens to
hundreds of channels, mixing and
matching measurement
functionality and output
capabilities.

() 5ersn [ e
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NATIONAL INSTRUMENTS

D @) Acaur %) Flexi
(&) Accurate =) Flexible
Products e/

Maximize the absolute accuracy of your Build mixed-measurement systems tailored to
Explore data acquisition : ; :
P 29 measurements with NI's industry-leading your needs and swap out or add hardware as
products with sensor-specific, il
performance for automated data acquisition. your needs change.

conditioned /O for accurate
and precise measurements,

Scalable fl Programmable

Q
Choose from hardware options that let you Program your hardware with the same APl in
control multiple data acquisition systems as part your choice of language, including G, Python,
of one synchronized application. ANSI C, C#, and NET. Or, use interactive

software without writing code.
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What Is LabVIEW?

LabVIEW is a graphical
programming environment
engineers use to develop
automated research, validation, and
procuction test systems.
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LABVIEW

LABoratory Virtual Instruments Engineering Workbench

Graphical programming language that allows for:
* instrument control

e data acquisition

* pre/post data processing

Graphical programming language: graphical symbols rather than textual language to describe programming actions

Such a software was born in 1986: up to date embeds lots of libraries for communicate with most of the hardware
available on the market.
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LABVIEW

A program developed by means of LV is called Virtual Instrument (VI).
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File Edit View Project Operate Tools

Window Help
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LABVIEW

Al LabVIEW Download - NI x + £ = X
&« (&) support/downloads/software-products/download.labview.htmk460283 Q 2 W o & :

I1l Sohtions v, Prodids v DoapeRives Sugiod B About  ContactUs &3 Q E

HOME / SUPPORT / SOFTWARE AND DRIVER DOWNLOADS / DOWNLOAD DI PRODOTTI SOFTWAREN| / DOWNLOAD DETAIL PAGE

LabVIEW

LabVIEW & i software per la progettazione di sistemi pensato appositamente per lo sviluppo di applicazioni di test, misura e controllo co

ccesso rapido

all'hardware e ai risultati,

+ Leggi tutio
DOWNLOADS
LabVIEW 2022 Q3 and Drivers
Sistema operativo supportato .
Windows v Leggai il file ReadMe Data di rilascio
23007722
Versione 202203 s Versioni incluse
202203
Edizioni incluse @ Base, Full, Professional > sistema operative supportato
) Community > Lingua
) Runtime > Checksum
o DOWNLOAD INSTALL OFFLINE
Bit applicazione 64 bit W
@ Note: LabVIEW (84-bit) does not work with Dimensioni file
all toalkits suppeorted by LabVIEW (32-bit). 6.46 MB

Select the application bitness for LabVIEW
that is compatible with any toolkits you want
to use. Per saperne di pid
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LABVIEW

3 LabviEw - o X
File Operate Tools Help

B LabVIEW (

k:@) Create Project. | k:@) Open Existing. |

Show | All x|
LabVIEW FPGA Waveform Acquistion and Logglng on 'Cc.n‘.l:;ac;‘iFll"JlE &= HTPEI‘-:'I. setup ad'-v'.l.\"ETD_\
LabVIEW FPGA Control on Compact RIO | 8 FCPM Ivproj
Blank VI | Untitled Project 2 lvproj |
Blank Project | Untitled Project 1Ivproj |

C:Users\FCdab#E2\Deskiop \HTPEM-FCA\HTPEM setup lvproj
C:\Users\FCAab &2\ Desktop \HTPEM-FC - backup \HTPEM sstup |
HTPEM - Test Bed Project Jvproj |
PROJECT lvproj

+4| Find Drivers and Add-ons 4 » | Community and Support . Wk Welcome to LabVIEW
Connect io devices and expand the = " Patticipate in the discussion forums or " Leamto use LabVIEW and upgrade
functionality of LabVIEW. : request technical support. from previous versions

£ LabVIEW News |
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LABVIEW

13 Create Project O by
Choose a starting point for the project:
Al . Blank Project 7= 5 | ]
Templates @ Creates a blank project
Desktop 55
Touch Panel _
Sample Projects j Bm:k‘rw it
CompactRIO ﬂf Creates a olank V1
Desktop
Real-Time
= More Information >
Queued Message Handler T:
>0 Facilitates multiple section running in parallet and sending data between them. More
Information
Actor Framework 7
of multiple, inc nttasks that communica
of LabVIE} More Information
:En@ A rting the measurement i This sample
[ nplate Morelntormatmn
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Finish Cancel Help
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{3 Untitled Project 4.lvproj - Project Explorer —

File Edit View Project Operate Tools Window Hel
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O X
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ltems  Files

= |kl Project: Untitled Project 4.lvproj
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=+ [ Project Documentation
[J Documentation Images
“ & Simple State Machine Documentation.htm|
a2 ,J Type Definitions

Data.ctl

DlalogType.ctI
gﬁ. General Error Handlervi
gﬂl Simple Error Handler.vi
= ‘% Build Specifications

E Main Application




LABVIEW
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File Edit View Project Operate Tools Window Help
\E [ 15pt Dialag Font o [

| |[3m- [+ 5eorch Y

Do Something <Replace Me>

These controls have associated "Value Changed” events
configured in the Event Structure on the diagram.

[> Something

Do Something Else <Replace Me> Replace them (and reconfigure the Event Structure) with the

[~ e controls you need for your application.

This template is for the Simple State Machine design pattern.

See the block diagram for more information on how to use this
template.

File Edit View Project Operste Jools Window Help

Stop Button

@[]

+ [ 15pt Application Font |~ |[§o~
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Untitled Project 4 vproj/My Computer] <

I3 Untitled Project 4.lvproj - Project Explorer = u} 'S
File Edit YView Project Operate Tools Window Help
oS« b xSk [m-& a6

Items

Files

= B My Computer
[ Project Decumentation

# [J Documentation Images

L@ Simple State Machine Documentaticn.html
[ Type Definitions
[ Datactl

- [i3 DislogType.ct!
- [}, General Errer Handlerai

- |, Simple Error Handler.vi

GetHelpDiryi

BuildHelpPath.vi

LVBoundsTypeDef.ctl

Get String Text Bounds.vi

Get Text Rectvi

Convert property node font to graphics font.vi
Longest Line Length in Pixels.vi

Three Button Dialog COREi

Three Button Dialog.vi

DialogTypeEnum.ctl

Mot Found Dialog.vi
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[Main

| State Machine

T “Initilize” b

‘Cnde Needed - Add code to initialize your user interface here.

[This shift register
stores the data
[for the state
machine

Initial State

[This shift register
stores the
current

state

[ Initialize ]

[F}--{Boslean <Replace Me>

[Code Needed - Initialize your

state data here.

Next State

o Wait for Event }—————#——&]

]

Stop Loop? LE’}
= . 4

)
Q H‘?H@|

States are €
quickly added. To edit the type definition, right click on an enumeration and select Open Type Def.

s template is for the Simple State Machine design pattem.

Each frame of this case structure executes code for its state and computes what state to transition to next.

asvalues of an

The:

are instances of a type definition so that states can be

[The state machine will
stop if an error occurs.
I you want to handie
errors in a more
sophisticated way,
consider adding an
Error” state that will
process errors that
occur during other
states,

Untitled Project 4 Ivproj/My Computer <




LABVIEW PROJECT — AN EXAMPLE
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LABVIEW PROJECTS — A REAL EXAMPLE (1)
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LABVIEW PROJECT — AN EXAMPLE
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I3 FPGA-Torget.vi Front Panel on FCPM.vproj/FPGA Target *

File

Edit View Project Operate Tools Window Help

o é} (7] |15pt Dialog Font *| Search

FCPM Enable

FCPM.hvproj/FPGA Target| <

I FPGA-Target.vi Block Diagram on FCPM.lvproj/FPGA Target *

le

it Vi

Project Operate Tools Window Help

15pt Application Font |~ | (3o~ [T |

3]

- [m] ®

ﬁ\@@

UNIVERSITA
DEGLI STUDI
DITRIESTE

(eHeNeN*NeHeNTEsNeReNCHeNeHeHeE+]

(eNeNTNeHeNeHsNeNeNCH:NeHeReEsNiEeNc}

[eNeNeEFN+HeNsHsNeNTNeH-N<NeN*E*NeN+NeHeNeNeNH-NeNeNsHeNeHsNeNeHeN-NeNeNsN+RNsNsNeN-NeN-N<NeN *ReNeNNsNeNeNeN+H-NeNeNsEeReRsNrHeNe}

AR Modd/AD TS

Modd/A00[EEl————

Mod4/A02 [FFF-

Mod4/A03 FEl—————————

AR Modd/A025
A Modd/A03 S

A Wodd/A02]

(0] Three way valve: Y-Servo

I[1] FC Enable - FCPM
2] Output for Arduine

[[31 FCPM: Program Mode Enable]

o] o Vo d4/AODE]
g A o/ A0

A Mod4/A03 ]

E || Mod2/TC0

[5er 1 Mod8/Al4

|- | Mod2/T
tperl|Mod2/Te2
|FEEMods/an  [DAA ModZTCE Sl heaimod2rTcs
|l Modg/alz  |PAR Mod2 TG Sl Beiveda/Tca
| DEmModg/aiz [T ModZTED S eriMad2/TES
| FiModz/ai  |PAR_Modzics ;
|—pri|Mode/AlS PAn Mod2/TC7
|rModa/als  [RAA Meda/TC
_élwdg_m,, FAn Mod2/TCa
|-BErImods/ais  [Ar Mod2/iCi0 | Mod2/TC10
|-EEmModg/alg  [IAN Mod2/TCTT b frmvod2/TC T
S Bemimodeang [T Wod2 T2 S Med2/Te12
|—DerliModg/aity (AN Mod2/ TS B yrpimod2rTCI3
[ heimodmane [PAA_Mod2TCE S 5o Iodzrcia
eElModg/AT3 |CA%_Mod2/TCTs M,,dmgs
BAR ModZ/AutozeroS| e i|Mod?

PAAMad?

FERE] Modg/AINS

Pan Mods,

FEEE] Mods/AID

FCPM Enable
=R

Z

P

Mod2/CIC

Rl
[P | Med2/CIC

(eNeNeNNeNeN:NTHeNeNCNeNeNSEeEe

(eNeNTNeNeNeNeHeNeNSN:NeNeReNCHiNeNS]

OO OO0 OOONOOOOOO 00000 N00 000 0000000000000 00 00000000 00000000 000000000

la

Dipartimento di
Ingegneria
e Architettura

(0] Hardware FC Enable
(1] FCPM: FC Load Enable
(2 FCPM: Cooling Control

(51 Temperature: Hot-In
(61 Temperature: Hot-Out
(7]

(8] Conductivity: In

9] Conductivity: Out

[10]

(1] Temperature: Cold-In
[12] Temperature: Cold-Out

File Edit

I

View Project Tools

LS| «

Operate Window Help

e @ o 6]

ltems Files

= &l Project: FCPM.vproj
& § My Computer
- [ SubVis
|5§. DisplayAllData.vi
. |ml, sVl - transfer to hostwi
T 3
= Dependencies

cRIOSD04-DDE3TAAG (140.105.135.101)
& SubVis

i |l VI - Conductivity conversion.vi
s¥| - CreateLogFilevi

sVl - cRIO Clock Adjust.vi

sVl - FillLegFile.vi

sVl - Servo Motor Position.vi
sVl - StoreMeasuredIinCRIO.vi
sVl - Ternperature conversion.vi

e o

FPGA Target (RIOD, cRID-9104)

3 Shared Variables.vlib

!‘ BoelControlsAndWarnings

- @ EmergencyStop
- & MeasuredData(RealTime)
_‘;#1 Dependencies
e [ vilib
b gﬁ Check if File or Folder Exists.vi

- |wd, Create Timing Source.vi
Create_TkHz_TSource.vi
Create_IMHz_TSource.vi
Create_SoftwareTrigger_TSource.vi
Error Cluster From Error Codewvi
J, Temperature to Volts.vi

Volts to Temperaturevi

- |ml convert NI 9211 CJC to temperaturevi

| FCPM_FPGATarget_FPGA-Target_UsKSEyvAE]Y Jubitx
NiFpgaLlv.dil

- = Build Specifications




LABVIEW PROJECTS — ANOTHER EXAMPLE

8

== File Edit View Project Operate Tools Window Help

Sl [En m-e o[ ws] =]

ltems Files

; : i .

e T— = . e

fle Edit View Broject Operste Tools Window Help ) E@ oEx t—: B My Cc»rﬂﬂputelrj i
[D]w] &[] [1sptDietog Font |~ |[Ba [~ || +] Search NE R - @ SubVis

|:§. DisplayAllData.vi

sVl - transfer to host.vi
Dependencies

Build Specifications

05 o

Sub Vis
m] sV| - Conductivity conversion.vi
- [l sV - CreatelogFilevi
sVl - cRIO Clock Adjust.vi

sVl - FillLegFile.vi

sVl - Servo Motor Position.vi
sVl - StoreMeasuredIinCRIO.vi
sVl - Ternperature conversion.vi
R Chassic (cRIO-3104)
& FPGA Target (RIOD, cRIO-9104)
=l RealTimevi
£ [ 3 Shared Variables.iviib

L BoelControlsAndWarnings
- @ EmergencyStop
- & MeasuredData(RealTime)
} j':if Dependencies

4
o
J / m’ = P_'_.‘ vilib
‘(" - o = - |ml, Check if File or Folder Exists.vi
- |wd, Create Timing Source.vi
Create_TkHz_TSource.vi
Create_IMHz_TSource.vi
Create_SoftwareTrigger_TSource.vi
Error Cluster From Error Codewvi
Ternperature to Volts.vi
|l Volts to Temperature.vi
cenvert NI 9211 CIC to temperaturevi
FCPM_FPGATarget_FPGA-T:rget_UsXSEyvAEjY.Ivh\b:
s NiFpgaLlv.dil
riatanibizRe S sVl - NI 8211 Convert to Temperature (Calibrated) vi
'ﬂ_; Build Specifications

B ot 5 Cooling Control [ Purp Enable  EREG

-
3

Amplitude

Conductivity (uS/cm)

Servo Position (f.5.%)

Cour (uS/cm) 000 @ 0,00 | @ servoismoving
L s

Thour (°C)

Tum (°C) 0 °
¥
Ci (uS/em) 000 @

Losd Enabled FCPM Enable Pumpspeed
[ ] = - RECORD DATA

730

Cooling Control

UNIVERSITA . Dipartimento di

| DEGLI STUDI Ingegneria
I a e Architettura




LABVIEW PROJECTS — ANOTHER EXAMPLE

FUEL CELL

STACK

-

FUEL CELL

CONDITIONING ELECTRONIC

PLANT

LOAD

UNIVERSITA = Dipartimento di
DEGLI STUDI Ingegneria
DITRIESTE Ia e Architettura

£¥ repMuvproj * - Pr
File Edit View Project Operate Tools Window Help

[hSes oo xER|E-Ea][h]= e

T

ltems Files

= - Batauciy
& § My Computer
- SubVis
DisplayAllData.vi
sVl - transfer to host.vi
Dependencies
Build Specifications
SEw

EET

L

o6

Y [ ;
it |

Sub Vis
V| - Conductivity conversion.vi
s¥| - CreateLogFilevi
|l =VI- cRIO Clock Adjustvi
sVl - FillLogFile.vi
sVl - Servo Motor Position.vi
sVl - StoreMeasuredIinCRIO.vi
sVl - Ternperature conversion.vi
= @@ Chassis [cRIO-9104)
i+ 8 FPGA Target (RIOD, cRIO-9104)
@ RealTimevi
£ [ 3 Shared Variables.lvlib

i_‘ BoelControlsAndWarnings
-- @ EmergencyStop
- & MeasuredData(RealTime)
=3 _‘]5? Dependencies
& [ vilib
b |:-B Check if File or Folder Exists.vi
Create Timing Source.vi
Create_TkHz_TSource.vi
Create_IMHz_TSource.vi
Create_SoftwareTrigger_TSource.vi
Error Cluster From Error Codewvi

i [m) Temperature to Volts.vi

- [l Volts to Temperature.vi
- |ml convert NI 9211 CJC to temperaturevi
- [7] FCPM_FPGATarget_FPGA-Target_UsKSEywAE]Y Jubitx
NiFpgaLlv.dil
- |ml sVI - NI9211 Convert to Temperature (Calibrated).vi

- = Build Specifications




LABVIEW PROJECTS — ANOTHER EXAMPLE

ﬂ CP proj * - Project Exp

_F”E Ed\t Mi?w Project gperatE_Iofjl_;. ﬂinduu.r Help - B
EECIE I S S TR
ltems Files
Bkl o n =
. & § My Computer

1 [ SubVis

Eﬂ. DisplayAllData.vi

|l VI - transfer to host.vi
Dependencies

Build Specifications

05 o

Sub Vis
m] sV| - Conductivity conversion.vi
- [l sV - CreatelogFilevi
sVl - cRIO Clock Adjust.vi
sVl - FillLegFile.vi

sVl - Servo Motor Position.vi

t c pite sVl - StoreMeasuredIinCRIO.vi
oject QOperate Tools Window Help sVl - Ternperature conversion.vi
s [10][15pt Dislog Fort |~ | [3~ | 7~ |- |60~ [ Search N WE B Chassic (cRIO-9104)
& & FPGA Target (RIOD, cRIO-9104)
=l RealTimevi

£ [ 3 Shared Variables.iviib
L BoelControlsAndWarnings
- @ EmergencyStop

Select Experiment Folder Experiment Path
{

et Date (rymmad) =
I}:T d o
clect Today
[

Chroma Log|

0]
Default Path
CEEEEEEEEEEEEENEEEEIEEEEITEEEEIPEEEEAE REETEGEEEEEEEENENEEEEEEEEEEIOEEEEIIEEEEIEEEEED CAUsers\FC-1sb#2\Documente\Messurements\StackPEM\ clement
0 - & MeasuredData(RealTime)
Select Today Experiment Path + _‘;#1 Dependencies
) ] - il
- 1 vilib
Set Date (yymmdd) Chroms Log - |ml, Check if File or Folder Exists.vi
2 - |wd, Create Timing Source.vi
:y = Create_TkHz_TSource.vi
e Create_IMHz_TSource.vi
1 Create_SoftwareTrigger_TSource.vi
Error Cluster From Error Codewvi

J, Temperature to Volts.vi

Volts to Temperaturevi

- |ml convert NI 9211 CJC to temperaturevi
FCPM_FPGATarget_FPGA-Target_UsKSEyvAEY Ivbitx
NiFpgaLlv.dil

sVl - NI 8211 Convert to Temperature (Calibrated) vi

= :g Build Specifications

;’?‘P‘ UNIVERSITA = Dipartimento di
£ 5 DEGLI STUDI Ingegneria
DITRIESTE I a e Architettura

S



READING LABVIEW

File Edit VYiew Project Operate Tools Window Help
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READING LABVIEW
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LABVIEW: INTO THE SOFTWARE

A program developed by means of LV is called Virtual Instrument (VI).
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LABVIEW: INTO THE SOFTWARE
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THE BLOCK DIAGRAM - THE FUNCTION PALETTE
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THE FRONT PANEL - THE CONTROL PALETTE
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MAIN CONTROLS AND AUXILIARY TOOLS
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MAIN ELEMENTS FROM THE CONTROL PALETTE
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NUMERIC CONTROLS
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NUMERIC CONTROLS
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BOOLEAN CONTROLS
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BOOLEAN CONTROLS
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BOOLEAN CONTROLS
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GRAPH INDICATORS
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TIMING AND USER INTERFACE
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GRAPHICAL INTERFACE BASED BLOCKS

: g m Configure Write To Measurernent File [Write To Measurement File]
*
: s e . File Format
E N C:\Users\Marco\DocumentsiLabVIEW Dataitestivm || [ ® Text (LVM)
Write To O Binary (TDMS)
Measuremnent _ () Binary with XML Header (TOM)
FI\|/E M Lock file For faster access
DAC Assistant — Action
Segment Headers

(®) Save to one file
[] Ask user to choose file

(®) One header per segment

- (Z) One header only
— ‘f kol (_) No headers
MI-FGEM () Ak each jteration
X Value (Time) Col
(SEtxaT:::d Write To If a file already exists ue (Time} Columns
R isting fil One column per channel
Functions) Measurement (@) Rename existing file Y p
File () Use next available filename (Z) One column only
v Comment () Append to file (®) Empty tirme column
A | v DACHx Task () Overwrite file Defimiter
L D Error ¥
CL n 7 * Enable i i — (®) Tabulator
d 2 : T - (O Save to series of files (multiple files)
R FEFTOr (N [ND errol - () Comma
b v Filename Sehingse
¢ Reset File Description
* Signals Advanced...
error out ¥
Filename Qut
oK Cancel Help

Saving Data  +
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NI/ LABVIEW / VI / SOME EXAMPLES
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* NI Example finder / Signal Processing /
Advanced Peak Detection
$3 Untited 1 Front Panel* ~ O * NI Example finder / Level Measurement /
FI|E Edlt View PrClJECt Operate  Tools Wlndow Help -
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NI-MAX (MEASUREMENT &AUTOMATION EXPLORER)

m Iy System - Measurement 8 Automation Explorer
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File Edit View Tools Help
v = My System.

» gl Data Neighborhood

» & Devices and Interfaces

+ 44 Scales

> 5] Software

> m IVI Drivers

E3 Remote Systems

H Save .e' Refresh

System Settings

Hostname

DNS Name
Vendor

Madel

Serial Number
Firmware Version
Hardware Revision
Cperating System
Systemn Start Time
Description

Systermn Configuration Web
Access

System Resources

Total Physical Memory
Free Physical Memory
Total Virtual Memary
Free Virtual Memory
Primary Disk Capacity
Primary Disk Free Space
CPU Model

CPU Cores

DESKTOP-KOJBKTE
DESKTOP-KOJBKTE

Dell Inc.

Latitude E5410

€3960M1

ADT

0001

Microsoft Windows 10 Enterprise
0211272022 17:27

Local Only L

3.80 GB
627 MB
8.82 GB
1.61GB
232 GB
57.7 GB

Intel(R) Core(TM} i7 CPFU M 640 @ 2.80GHz

2

@ System Settings @IINetwork Settings

- [m] X

3 ¢ Hide Help

: Eack -\_:-f

NI Measurement & ~
Automation Explorer

Measurement B Automation
Explorer (MAX]) provides access
to your NI products.

What do you want to do?

Manage my devices and
interfaces

Manage my installed NI
software

Manage virtual channels or
tasks for my devices

Create scales for my virtual
instruments

Configure my IVI instrument
drivers

Import/export my device
configuration file.

' MNote Some categories
are device specific. For
example, the IVI

category appears only if
you have IVI installed.

For more information about
using MAX, select available help
categories frem the Help menu.
If you need further assistance or
vant to know more sbout your
device, visit the NI Tachnical
Support website.

For more information about this
version of MAX, launch the
readme or visit ni.com/info and
enter the following Info Codes:
® SysCfoFixlist—
Improvements and bug
fixes
® SysCfgKnownlssues— v
Known issues




FOR NEXT TIME — LABVIEW INSTALLATION

Ml LabVIEW Download - NI x + gl i *
&« (&) t/support/downloads/software-products/download.labview.htmi#460283 Q =2 w O & ¢

I1l Sohtions v, Prodids v DoapeRives Sugiod B About  ContactUs &3 Q E

HOME / SUPPORT / SOFTWARE AND DRIVER DOWNLOADS / DOWNLOAD DI PRODOTTI SOFTWAREN| / DOWNLOAD DETAIL PAGE

LabVIEW

LabVIEW & i| software per la progettazione di sistemi pensato appositamente per lo sviluppo di applicazioni di test, misura e controllo con accesso rapido

all'hardware e ai risultati,

+ Leggi tutio
DOWNLOADS
LabVIEW 2022 Q3 and Drivers
Sistema operativo supportato . .
Windows v Leggai il file ReadMe Data di rilascio
23007722
Versione 2022 03 v Versioni incluse
202203
Edizioni incluse @ Base, Full. Professional > Sistema operatiff supportato
) Community > Lingua
) Runtime
o D DOWNLOAD INSTALIJOFFLINE
Bit applicazione 64 bit W

@ Note: LabVIEW (84-bit) does not work with
all toolkits supported by LabVIEW (32.
Select the application bitness for LabVIEW

646 MB

that is compatible with any toolkits you want
to use. Per saperne di pid

UNIVERSITA = Dipartimento di
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Ml Login - National Instruments b4 =+ R = *
&« c A lumen.ni.com/nicif/US/header login/content:xhtmi?du=https://www.ni.com/it-it/support/downloads/software-products/download/packaged.labview.460283.html 1= W o & :
g p g
I1 l Bolutions ~ Products ~ Perspectives Support ~ Community About ContactUs f_% Q E

NI User Account

Effettua il log In

Email

Password Hai dimenticato la password?

[J Mantieni l'accesso

LOG IN
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FOR NEXT TIME — LABVIEW INSTALLATION

M LsbVIEW 2022 Q3 and Drivers T X 4 W = X
&~ C & ni.com/it-it/support/downloads/software-products/downioad/packaged.labview.460283.htm] Q =2 % O
I1 l Solutions ~ Products ~ Perspectives Support ~ Community About Contact Us MB Q t'_:'

Downloading LabVIEW 2022 Q3 and Drivers

\l/ Next Steps
L1

After the download is complete, run the downioaded executable file to launch NI Package Manager and install the software.

If the download doesn't start automatically, restart the download now.

GETTING STARTED
Register Your Software Activate a License Automate Software Installation on Multiple
Registration provides you with benefits such as With activation, you can use the full features of a Computers
streamlined technical support, calibration and repair software license. NI offers methods for both online Some licensas permit you to install software on
services, and critical notifications, and offline activation.

multiple computers. NI recommends that you create a
batch file to automate installation,

Show all X
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n Installing LabVIEW and Drivers

Select

LabVIEW 202203
D G Web Development Software 2022Q3
ADD-ONS
D LabVIEW FPGA Module 202203
D LabVIEW Unit Test Framework Toolkit 20220Q3
_> D LabVIEW V1 Analyzer Toolkit 2022Q3
[] LabviEw Digital Filter Design Toolkit 202203
[] LabVIEW Advanced Signal Processing... 202203
D LabVIEW Real-Time Module 202203
D LabVIEW MathScript Module 2022Q3
[] LabviEw Control Design and Simulation... 202203
D LabVIEW FPGA Compile Farm Toolkit 2022Q3
Select All Daselact All
UNIVERSITA - Dipartimento di

DITRIESTE

DEGLI STUDI Ingegneria
I a e Architettura

LabVIEW and Drivers

LabVIEW and Dr
software and compatible NI d
software and software add-ons

Next

Installing LabVIEW and Drivers

Select Agree

ABVIEW FPCA ompilation Tool tor...

[] industrial Controller Device Drivers
[] M-industrial Communications for...
[] N1 R Series Multifunction RIO

[] wi-Hsoio

NI-DAQmx

NI-488.2

NIVISA

[] ni-serial

[] w1 Compliance Package

PXI Platform Services

[] Ni-DCPower

M1 msrope

Select All Deselect All

202203

202203
202203
215
215
202203
215
202203
215
202203
202203
202203
mITn

port for
C power supplies
e units (SMUs),

I Installing LabVIEW and Drivers

Select

[ Wi Compliance Package
PXI Platform Services
[] N-DCPower

[ mi-scope

NI-Sync

[] NI CompactRIO

—> [] Flexrio for Modular /O

[ Flexrio for Integrated 1/0
] NiHMAQ

[ m-iMAQdx

] NHMaQ 1O

] mNi-xNET

] Ni-DMM

Select All Deselect All

2022Q3
2022 Q3
2022Q3
2022Q3
2022Q3
2022Q3
202203
2022Q3
2022Q3
2022 Q3
2022Q3
2022Q3
2022Q3
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I Installing LabVIEW and Drivers

Select

Additional items you may wish to install:

O
O

JKIVI Package Manager
VI Fackage Manager helps you discover, create, and install LabVIEW add-ons.
LabVIEW Advanced Signal Processing Toolkit (64-bit)

The LabVIEW Advanced Signal Processing Toolkit is a set of software tools that you can use to perform time frequency,
time series, and wavelet analysis.

[[] LabVIEW Database Connectivity Toolkit (64-bit)

O

The LabVIEW Database Connectivity Toolkit helps you connect to local and remote databases and implement common
database operations.
LabVIEW DataFinder Connectivity Vs (64-bit)

The LabVIEW DataFinder Connectivity Vis software provides a ataFinder Server interface for LabVIEW applications.

LabVIEW Desktop Execution Trace Toolkit
The LabVIEW Desktop Execution Trace Toolkit helps goffparform dynamic code analysis for advanced debugging.

Back Next
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n Installing LabVIEW and Drivers

Agree

You must accept the license agreements below to proceed.

L
CONTRATTO DI LICENZA DI SOFTWARE NATIONAL INSTRUMENTS

LEGGERE ATTENTAMENTE IL PRESENTE CONTRATTO DI LICENZA DI SOFTWARE (IL
"CONTRATTO"). SCARICANDO IL SOFTWARE E/O CLICCANDO SUL TASTO PER COMPLETARE
LINSTALLAZIONE, O ALTRIMENT!I DANDO ESECUZIONE AL PREVENTIVO (SOTTO DEFINITO)
APPLICAEILE, LEI ACCETTA DI VINCOLARSI Al TERMINI DEL PRESENTE COTNRATTO. QUALORA LEI
NON FOSSE INTERESSATO A DIVENIRE PARTE DEL PRESENTE CONTRATTO E AD ESSERE
OBBLIGATC DESIDERA DIVENIRE PARTE DEL PRESENTE CONTRATTO ED ESSERE OBBELIGATO Al
RELATIVI TERMINI E CONDIZIONI, NON INSTALLI NE' UTILIZZI IL SOFTWARE E LO RESTITUISCA
(CON TUTTA LA DOCUMENTAZIONE SCRITTA DI ACCOMPAGNAMENTO E | RELATIVI CONTENITORI)
ENTROTRENTA (I0) GIORNIDALLA DATA DI RICEVIMENTO _TUTTLLPRODOTTLRESLA NILSARANND
This license agreement applies to the following packages: NI License Manager, NI Update Service, LabWindows/CV]
shared Runtime, LabVIEW Runtime (32-bit}, LabVIEW Runtime (64-bit), NI Distributed System Manager, PXI Platiorm
services, NIVISA, NI-DAQmx, NI-488.2, NI-Sync, JKIVI Package Manager Helper, LabVIEW (64-bit} English

) 1do not accept all the license agreements. I'accept the above 7 license agy

Back Next
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B instaliing LsbVIEW and Drivers x 3
Review Finist elect Finish
=] Windows Security *
Review the following summary before continuing. S b
g y g Would you like to install this device software?
v Name: Data Acquisition Device
Install Proceed g
Publisher: Mational Instruments Corporaticn
LabVIEW (64-bit) English 2022 Q3 Patch 1
LabVIEW Runtime (32-bit) 20205P1 th rOUghOUt the
LabVIEW Runtime (32-bit} 2019 5P1 5 . . = _

— - > L : s >
LabVIEW Runtime (32-bit) D n eXt win d OWS U ntl I )é:::ii:trit;s:lfo&ware from "National Instruments nstal on't Insta Re boot
LabVIEW Runtime (32-bit) 202203 . t I I t. .

LabVIEW Runtime (4-bit) 2022 Q3 Patch 1 Installation IS @ You should enly install driver software from publishers you trust. How can | decide which device :I
LabWindaws/CVI Shared Runtime 202011 d d software is safe to install?

NI Distributed System Manager 202203 ended. il
MI-488.2 21.5.0 Ir r o 1s

MNI-DAQmMxX 2022Q3

NI-Sync 2022Q3

Back

\ UNIVERSITA Dipartimento di
5 DEGLI STUDI Ingegneria
%/ DITRIESTE a e Architettura



FOR NEXT TIME — LABVIEW INSTALLATION

1" - White Balancing Utility

1.7 Windows CE for ARM Drive! [nstallat..,

| :National Instruments 7y

National Inchrn -ant< LAbVIEW 2012 5.

NI LabVIEW 2022 Q3 (64-bit)
Mew

Het NI Launic
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LabWIEW 2022 Q3

Create a user account

Let's get started

This software is not active. You can log in to start the activation process or begin a 7 day trial.
Learn more

Login to Activate

No internet connection? Conting€ with offline activation

Privacy Statement Begin 7 Day Trial

x
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