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ELOSzO

A technikai fejlédés, a gazdasagos tomegtermelés, illetve az elvart, magas
szintl minéség iranti igény lényegesen megreformalta a mérési adatok

1,

gyUjtésével, tarolasaval és megjelenitésével szembeni kévetelményeket.

A méréstechnikat tekinthetjik korunk egyik legnélkulénézhetetlenebb
tudomanyaganak. Az ipar szamos teruletén napi feladatként jelentkeznek a
kulonféle mérési eljarasok kidolgozasa és végrehajtasa. A mérési feladatok
bonyolultsaga azonban egyre nehezebbé tette a mérési eredmények
kiertékelését. Az altalanos célu meéréeszkdzokoén és a specialis feladatokat
ellato célmuiszereken és -berendezéseken keresztll a fejlédés iranyvonala az
automatikus mérérendszerek felé mutat, mely az imént emlitett nehézség
lektizdésének egyik f6 lehetésége. A méréstechnika egyrészt a legkorszeriibb
technologiat hasznalja, masrészt a mar alkalmazott és jol bevalt meérési
modszerekre és technikakra tamaszkodik.

A szamitogépek megjelenésével és rohamos fejlédésével megvalosulhatott a
meérési adatok kor igényeinek megfelelé feldolgozasa, valamint a teljes
meéreési folyamat automatizalhatésaga. A mérési adatok gyljtése és tarolasa
automatikusan toérténhet, adott szoftver segitségével pedig lehetséges a
meérések grafikus és numerikus kiértékelése és nyomtatasa. A felhasznalok
tébbsége szereti a mért értékeket a mérés pillanataban azonnal latni, azaz a
valosideju kijelzést. A mai szoftverek tartalmaznak real-time adatkijelzést is.

A mérési adatok gytjtésének és tarolasanak tovabbi céljaiként megemlithetd
a kulonb6z6 rendszerek mtikddésének ellenérzése, a hosszitavon rogzitett
adatok alapjan a tervezett és a megvalositott rendszerek 0sszehasonlitasa, a
rendszerekben rejlé lehetéségek felismerése és a megvalositasukhoz
sziikséges adatok kinyerése, valamint a sztikséges modositasok elvégzése az
optimalis hatasfok érdekében.

Osszegezve elmondhatjuk, hogy noha élettink fontos és mindennapi
eszkozeinek tekintheté a papir és a ceruza, manapsag a meérési adatok
gyUjtésekor, tarolasakor és regisztralasakor jelentésen hattérbe szorulnak.



E koényv korszert1 adatgyUjtési és tarolasi lehetéségeket mutat be.
A fejezetek felépitése a kovetkezo:

Az 1. fejezet az SI alap- és szarmaztatott egységeit és a prefixumokat
ismerteti, valamint egy rovid attekintést ad a szenzorokrol és az adatgyujtés
lehetéségeirdl.

A 2. fejezet egy LabVIEW koérnyezetben végrehajthaté hémeérséklet
konverziot mutat be.

A 3. fejezetben mérési adatok gyljtése, tarolasa és megjelenitése szerepel
LabVIEW kérnyezetben célhardver alkalmazasa nékil.

A 4. fejezet, illetve az 5. fejezet az NI USB-9211 tipusu adatgyujtd
ismertetését, valamint a vele térténé adatgyujtés lehetéségeit foglalja 6ssze.

A 6. fejezet az NI USB-6009 multifunkcios I/O eszkoz jellemzdit, valamint az
adatgyutjtés lehetéségeit mutatja be néhany révidebb példan keresztiil.



1. BEVEZETES A MERESI ADATOK
GYUJTESEBE

A meérés olyan tevékenység, mellyel azt hatarozzuk meg, hogy a mérendé
mennyiség hanyszorosa vagy hanyad része a szamara alapul valasztott
egységnyi mennyiségnek.

A méréstechnikaban egyre nagyobb szerep jut a mérési adatok gytjtésének,
tarolasanak és megjelenitésének.

A meéréstechnika azon eszk6zoknek és modszereknek az Osszessége,
melyekkel valamilyen fizikai jellemzé (mérenddé mennyiség) szamtani értéke
meghatarozhato. Végeredményként egy szam és egy mértékegység szorzatat
kapjuk (pl. 30 °C). A mérési modszereket sokféleképpen osztalyozhatjuk. A
leggyakoribb csoportositas a kovetkezé:

o kozvetlen vagy kozvetett, illetve

e analog vagy digitalis.

Ez a fejezet rovid attekintést nyujt az SI alap- és szarmaztatott egységeirdl, a
prefixumokrol, valamint a jelatalakitas és adatgydjtés alapelveirol.

1.1. Az SI alap- és szarmaztatott egységei, prefixumok
A fizikai mennyiségek egységes meértékegységrendszereként a Nemzetkodzi
meértékegységrendszer (SI, International System of Units) szolgal. Ez alapjan

megktilonboéztetiink alap- és szarmaztatott egységeket. A hét alapegységet
az 1. tablazat mutatja be.

1. tablazat Az SI alapegységei

Mennyiség Egység

Név Jel Név Jel
hosszisag | méter m
témeg m kilogramm kg
idé t szekundum S
elektromos aramerdsség I amper A
termodinamikai hémeérséklet T kelvin K
anyagmennyiség n mol mol
fényerdsség I, kandela cd




A szarmaztatott egységek az alapegységekbdl, illetve mas szarmaztatott
egységekbdl vezetheték le. A szarmaztatott egységek - a teljesség igénye

nélkuli - felsorolasat adja a 2., 3. és 4. tablazat.

2. tablazat Példak az SI szarmaztatott egységeire

Mennyiség Egység

Név Név Jel
tertilet négyzetméter m?2
térfogat kobmeéter m3
sebesség méter per szekundum m-s-!
gyorsulas méter per szekundum négyzet m-s-2
hullamszam reciprok méter m-!
sUrlség kilogramm per kébméter kg:m-3
fajlagos térfogat kobméter per kilogramm m3-kg-1
aramsuruseég amper per négyzetméter A'm-=2
magneses térerésség amper per méter A'm-!
koncentracio mol per kobmeéter mol-m-3
fénystriaség kandela per négyzetméter cd'm-2

3. tablazat Példak olyan SI szarmaztatott egységekre, melyek ktilon névvel
és jellel rendelkeznek

Mennyiség Egység
Név Név Jel Kifejezés SI
alapegységekkel

siksz6g radian rad mm'l=1
térszog szteradian | sr m?m2=1
frekvencia hertz Hz s!
eré newton N m-kg-s2
nyomas pascal Pa N/m?2, m-1-kg's2
energia, munka, hémennyiség | joule J N'm, m2-kg-s2
teljesitmény watt W J/s, m2-kg's3
elektromos toltés coulomb C s'A
elektromos feszultség volt \Y W/A, m2-kg's3-A-l
kapacitas farad F C/V, m2-kg1l-s*A2
elektromos ellenallas ohm Q V/A, m2-kg-s3:-A2
elektromos vezetéképesség siemens S A/V, m2-kg-1-s3-A2
magneses fluxus weber Wb V's, m2-kg's2-A-1
magneses indukcio tesla T Wb/m?, kg's2:A-1




4. tablazat Példak olyan SI szarmaztatott egységekre, melyek neve és jele
kuilén névvel és jellel rendelkezd SI szarmaztatott egységet tartalmaznak

Mennyiség Egység
Név Név Jel Kifejezés SI
alapegységekkel
1
dinamikai viszkozitas ISD::I:En dum Pa's m-1-kgs-1
nyomaték newtonméter N-m m2-kg-s2
t
feltleti feszultség ieé::e:n pet N/m kg's2
dia
szbgsebesség gie;ir;gi; rad/s mm-lsl =gl
radian per
szoggyorsulas szekundum rad/s?2 mm-ls2=g2
negyzet
héaramstiriiség ::;;;e'c;lé ter W /m? kg3
joul
hoékapacitas, entropia Jlfel'llvfnper J/K m2-kg-s2-K-1
. . i joule per
faqlagos hokapa.wltas, kilogramm J/(kg'K) m2-s2K-1
fajlagos entropia Kelvin
joul
fajlagos belsé energia Jl:ii);rl;f;m J/kg m?2-s-2
p . watt per
h W/(mK kg's3K!
Ovezeteés méter kelvin /(m-K) m-kg's
joul
energiasuriseg Jl? ;ofnlé)‘(zr J/m?3 m-1-kg's2
elektromos térerésség volt per méter V/m m-kg-s3-A-l
lomb
térbeli toltésstirtiség cc.)'u or‘n pet C/m3 m-3-s-A
kobméter
lomb
feltleti toltéssuruség ;z;yozr;mzf; C/m?2 m2-s-A
dielektromos allando farad per F/m m-3-kgl-s+A-2

meéter




Az eredeti
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egység tObbszorosének,

hasznaljuk a prefixumokat (5. tablazat).

illetve tort részének kifejezésére

5. tablazat Prefixumok

Szorzo Név Jel
1024 yokto y
10-2t zepto z
10-18 atto a
10-15 femto f
10-12 piko P
109 nano n
10-6 mikro u
10-3 milli m
10-2 centi c
10-1 deci d
10! deka da
102 hekto h
103 kilo k
106 mega M
109 giga G
1012 tera T
1015 peta P
1018 exa E
102! zetta Z
1024 yotta Y

Példak:
3 pF =3-1012 F = 0,000000000003 F,

3mA =3-108A = 0,003 A,

3 GW = 3:-10°W = 3 000 000 000 W,
P=UI=3mV'3 mA= 3-108 V-3-108 A =9:-106 V'A =910 W =9 uW

vagy 0,009 mW.

A prefixumokat tilos tébbszérésen hasznalni (pl. 3 ukg):

3 ukg = 3 mg = 0,003 g.
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1.2. Szenzorok

A fizikai, igy a meérendé mennyiségek szama végtelen. A szenzor vagy
érzékeld (1. abra) olyan atalakito, mely a fizikai mennyiséget feldolgozhato
formaba (villamos jellé) konvertalja.

Bemeneti Kimenecti
jel jel
—H Szenzor [—————*

1. abra Szenzor

A szenzorok karakterisztikait két csoportba sorolhatjuk: statikus és
dinamikus. A statikus leirja a kimenet és a bemenet k6z6tti kapcsolatot, ha
a bemenet nem valtozik. Néhany statikus jellemzd:

e meéréstartomany,

e pontossag,

e felbontas,

o érzékenység,

e linearitas,

e hiszterézis és

e Lkuszas.

A dinamikus a rendszer bemenete és kimenete kéz6tti kapcsolatot adja meg,

amikor a mérendé mennyiség gyorsan megvaltozik. Harom tipusa:

e Nulladrendu (pl. egy potenciométer, 6. abra), ahol a bemenet és a
kimenet linearis kapcsolatban all:

ap -y =X() - (1)

e Elsérendd (pl. egy higanytoltésti hédmeéré folyadékba meritéskor), ahol a
bemenet és a kimenet ko6zotti kapcsolat egy elsérendti differencial-
egyenlettel adhato meg:

dy

al-a+ao-y=x(t). (2)
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e Masodrendl (pl. egy tomeg-rugo-csillapité rendszer vagy egy tokkal
ellatott hoéméré), ahol a bemenet és a kimenet kapcsolatat egy
masodrendu differencial-egyenlet irja le:

d’y _ dy

az-dt—2+al-a+ao-y=x(t). (3)

A 2. abran egy tomeg-rugo-csillapité rendszer MATLAB Simulink modelljét
lathatjuk.

[ |

Egysegugras|

| S -..l:l

N
- —p@—»ls >

1/tomeg }-' Yy Megjelenites

¥

l‘lf ¥
|

Kot
Csillapitas

-K 1ot

Mersvseg

2. abra Tomeg-rugo-csillapité rendszer MATLAB Simulink modellje

A valaszfiggvényeket a 3. abra szemlélteti.

3. abra Valasztipusok: tulcsillapitott, kritikus csillapitas, alulcsillapitott
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A hémérsékletet az egyik legfontosabb mérendé mennyiségnek tekinthetjik,
ami szamos tovabbi mennyiség (pl. elektromos ellenallas, elektromos
feszliltség, nyomas, térfogat, hosszuisag) alakulasara is kihatassal van.

A 3. és 4. fejezetben K tipusti hdéelemet (termoelemet), mint érzékeldt
hasznalunk a hémérsékleti adatok gytjtéséhez. A termoelem két ktilonb6zé
anyagi mindségi villamos vezet6bdl all, melyeket egy pontban egyesitenek
(pl. Osszeforrasztanak). Ha e pont hémérséklete melegités vagy hutés
hatasara eltér a szabad végek hémeérsékletétél, akkor olyan elektromos
fesziltség mérheté a szabad végek kozott, mely a hdmérsékletktilonbséggel
aranyos.

A héelemeknek szamos tipusa létezik. A négy leggyakrabban hasznalt tipus: J, K,
T és E. A K tipusu héelem egyik szara 90 % nikkel és 10 % krom, mig a masik
szara 95 % nikkel, 2 % mangan, 2 % aluminium és 1 % szilicium
Osszetevobdl all. Kulonbozé felhasznalasi célu héelemeket szemléltet a 4.
abra.

4. abra Kulonbozo6 kiviteln termoelemek

A hoéelemek mellett széles koérben kertilnek felhasznalasra az ellenallas-
hémeérdék is, melyek mukodési elve azon alapszik, hogy az ellenallasuk
megvaltozik a hémérséklettel. A fém ellenallas-hémérék koézul a platina a
leginkabb elterjedt. A félvezetd ellenallas-hémérdk (mas néven termisztorok)
attol fliggbéen, hogy az ellenallasuk hogyan valtozik a hdémérséklet
figgvényében, lehetnek NTK (negativ hémeérsékleti egyttthatoju) és PTK
(pozitiv hémérsékleti egytitthatoja) valtozatok.

Az 5. abra a hémérsékletmérés sokrétuiségét vazolja.
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Mennyiségek

Villamos

[Aramerésség][ Feszultség ][ Ellenallas ][ Egyéb ]

Nemvillamos

[ Szint ] [ Nyomas ] [Hémérséklet] [ Egyéb ]

Erintkezés nélkﬁli]

Erintkezéses ]

Fém ellenallas-
hémérd

Platina ]
Nikkel |
Egyéb ]
Félvezetd
ellenallas-héméré
(termisztor)

- NTK )

'[ K tipusu ]
'[ J tipusu ]
'[ Egyéb ]

'[ Egyéb ]

5. abra Hémérsékletmérés és érzékeldi

A 6.8. alfejezetben egy valtoztathaté érték(1 ellenallast (mas néven
potenciométert) hasznalunk feszliltségosztoként. A potenciométer egy
ellenallas szenzor, melynek keét f6 fajtaja: egyenes vonalon mozgo csuszkaju
és forgo. Ez utobbi lehet egyfordulati és tobbfordulata. A 6. abran egy
egyfordulata potenciméter lathato.
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Potenciométer

6. abra Feszultségosztas potenciométerrel

1.3. Mérési adatok gyiijtése

Mérési adatok gyUijtése alatt azt a folyamatot értjlik, mely soran mértink egy
mennyiséget (pl. elektromos fesztltség, hémérséklet) egy erre alkalmas,
megfelel6 szoftverrel tamogatott eszkoézzel (pl. digitalis multiméterrel vagy
adatgydjté célhardverrel).

A multiméter egyetlen muiszerként teszi lehetévé to6bb mennyiség mérését is.
A legalapvetébb multiméterek olyan elektromos mennyiségek meérésére
képesek, mint a feszlltség, az aramerdsség vagy az ellenallas. Egyes
multiméterek mérni, illetve tesztelni tudjak az alabbiakat is:

o frekvencia,

e kapacitas,

e hémeérséklet,

e didda,

e tranzisztor €s

e szakadas.

Megkulonboztetink analég és digitalis multimétereket.

Az analég multiméter (7. abra) egy MA mér6ét hasznal és nyomaték-
Osszehasonlitas elve alapjan mukoédik. A mulszerre kapcsolt mérendé
mennyiség hatasara a lengdrész elfordul, melynek nyugalmi helyzetében a
mutato kijeldli a skalan a mért értéket. A mtkodési elvbdl adodo pontossag,
a skala leolvasasa és a méréshatarvaltas emelheté ki az analég multiméter
hatranyai kozul, mig eldnyeként az ara, valamint a fesztltségforras nélkuli
mukoddtetés (kivéve ellenallas mérésekor) emlitheté meg.
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7. abra Voltcraft VC-5070 analég multiméter

A digitalis multiméter - nevébdl adodoan - digitalis elv alapjan mukoédik és
integralt aramkoérokbdl épul fel. Egyes digitalis multiméterek a hozza
kifejlesztett szoftverrel a korabban felsorolt lehetéségeken tual tovabbi
szolgaltatasokat is biztositanak (pl. mérési adatok gyGjtése (8. abra)).

Fizikai : Atalakitott
(mérendd) (teldolgozanda)
mennyiscy jel L
————d Erzekelb r Digitilis Szamitogep
Hémérséklet Villamos | multiméter
I7C] Héelem fesziiltség

[mV]

8. abra Adatgyijt6 rendszer digitalis multiméterrel

A digitalis mérés elvét (azt a folyamatot, hogy egy analog értékbél hogyan
lesz egy kijelz6n megjelenithet6 érték) a 9. abra illusztralja.
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Analog
jel

AD
atalakito

Digitlis

Gl | 0101

Dekoder

Kijelzd —

9. abra A digitalis mérés elve

A 10. abran lathat6 METEX M-32 tipusu digitalis multiméter és a hozza
tartozo Scope View elnevezési szoftver (11. abra) lehetéséget nyujt mérési
adatok fajlba torténdé mentésére, valamint az adatok megjelenitésére is.

10. abra METEX M-32 digitalis multiméter
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A METEX M-32 digitalis multiméter specifikacioi:
e AC feszultség (400 mV - 750 V),

e DC feszultség (400 mV - 1000 V),

e AC aramerdsség (4 mA - 20 A),

e DC aramerdsség (4 mA - 20 A),

e ellenallas (400 Q - 40 MQ),

e hoémérséklet (0 °C - 1000 °C),

e kapacitas (4 nF - 400 nF),

e dioda, tranzisztor, szakadas vizsgalat,

e 3 3/4 digites kijelzés (3999 -es kijelzett érték),
e 42 szegmenses grafikus analog kijelzo,

e tulterhelés jelzés,

e automatikus polaritasvaltas és

e RS-232C interfész.

A METEX M-32 tipusu digitalis multiméter RS-232 porton keresztili
csatlakozast biztosit a szamitogép felé, ezért egy RS232/USB atalakito
sziikséges a kapcsolat kialakitasahoz.

&5 Data File Reviewer H

Help
50.00 FileMame:
termp. bt
45,00 Jul 15, 2008
Screen: 1
40,00
Max:
35,00 uta Sca
30,00 Min:
oz C
2R,00 10:08:54am
20,00 ﬂl
15,00 S |
Open File
10,00 4 »
Meter Display Horz: 00:00:30/div E=pand =1
Yert: 5 Cldiv Trigger: Off
Yert Offset: 10 Trigger Mode: Rizing
Time: 10:09:46am DMM Setting: 1200 C  Temp Trigger Yalue: 0

11. abra Adatmegjelenités a Scope View szoftver segitségével

Az adatok (jelen esetben hémérséklet) egy masodperces idékozonként 1uj
sorba kertilnek a szévegfajlban (12. abra).
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12.

Manapsag a digitalis multiméterek helyett mérési adatok gytjtésére szolgalo
(DAQ eszkodzoket) hasznalunk. A teljes
adatgytijté rendszer a szenzor(ok)bol, adatgytijtébdél (pl. NI USB-9211, lasd
4. fejezet) és szamitogépbdl all megfeleld szoftvertamogatassal (pl. LabVIEW)

célhardvereket, adatgy(jtéket

(13. abra).

1

o

o

pozo
0020
0020
0022
0022
0023
0024
0024
0024
0024
0024
0024
0024
0024
0024
0025
0025
0025
0025
0025
0026
0026
0027
0027
0027
0027
0027
0028
0028
0028
00Z3

Fizikai
(mérendd)

MNnyisépE

—————n Erzékelik)

Hémérséklet

[°C]

Hoelem

feldolgozandd

fesziiltseg

10

[a¥aialalaiaialataialatatalataataliatatatalatataintatainalalnl

jel
Villamos

[mV]

0o
TE
TE
TE
TE
TE

Q-

10:04:03am
10:04 :04am
10:04:05am
10:04 106am
10:04:07am
10:04 :08am
10:04 10%9am
10:04 :10am
10:04:11am
10:04:12am
10:04:13am
10:04 :14am
10:04:15am
10:04 :16am
10:04 :17am
10:04 :18am
10:04 :1%am
10:04 :20am
10:04 :21am
10:04:22am
10:04:23am
10:04 :24am
10:04:25am
10:04 :26am
10:04:27am
10:04 :28am
10:04 :2%am
10:04 :30am
10:04:31am
10:04:32am

10:04:333n

C

C
180
180
180
168
168
162
156
156
156
156
136
156
156
156
156
150
150
150
150
150
144
144
138
138
138
138
138
132
132
132
132

USBE

TE1 O

TE1 O

abra A szovegfaljba kertil6 adatok

Szamitogep

13. abra Adatgyujté rendszer DAQ eszkozzel
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A kovetkez6 fejezetek els6sorban National Instruments adatgy(ijték révén
korszeri adatgydjtési, tarolasi és megjelenitési lehetéséget mutatnak be
LabVIEW koérnyezetben.

Irodalomjegyzék
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11.

12.
13.
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2. HOMERSEKLET KONVERZIO LABVIEW-
BAN

A National Instruments (NI, www.ni.com) altal kifejlesztett LabVIEW
(Laboratory Virtual Instrumentation Engineering Workbench) szoftver
oktatasi és mérnoki feladatokra egyarant kivaloan alkalmas a mérés- és
iranyitastechnika tertletén.

A LabVIEW programozasi nyelve az un. G programozasi nyelv, vagyis
grafikus uton hajthatjuk végre a programozast. Ez azt jelenti, hogy széveges
utasitasok helyett ikonok segitségével épithetjuk meg az alkalmazasokat. A
LabVIEW programokat Virtual Instruments (virtualis muszereknek) vagy
roviden VI-oknak nevezzik.

Minden LabVIEW programnak két 6 feltilete van:
e elblap (Front Panel) és
e blokk diagram (Block Diagram).

Az el6lap grafikus interfészként szolgal a felhasznaloé szamara, mig a blokk
diagram a grafikus kodokat és a kapcsolatokat tartalmazza.

A kovetkezd egyszerh LabVIEW modell hémeérséklet konverziot hajt végre: a
Celsius-fokban megadott értéket atvaltja Fahrenheit-fokba, illetve Kelvinbe.

Manapsag harom hémeérsékleti skala hasznalatos: Celsius, Kelvin és
Fahrenheit. A Celsius-skalan a 0 °C a viz fagyaspontjat, mig a 100 °C a viz
forraspontjat jeloli. E két pont k6z6tt tehat 100 osztas talalhato. A Kelvin-
skala szintén 100 osztast tartalmaz e pontok ko6z6tt, de a nullpontja az
abszolut nulla fokhoz (0 K = -273,15 °C) tartozik, igy a viz fagyaspontja
273,15 K, mig forraspontja 373,15 K. A Fahrenheit-skala a viz fagyaspontjat
32 °C-ként, mig a forraspontjat 212 °C-ként definialja, ami 180 osztast
jelent e két nevezetes pont kdzott.

Az elkészitendd modell tehat a kovetkezd két egyenlet megoldasat végzi:
t[°F] = 1,8-t[°C]+32, (4)

T[K] = t[°C]+273,15. (5)

Kovessik a kovetkezé lépéseket, hogy elkészithessiik a hémérséklet
konverziot végrehajté6 LabVIEW alkalmazast.
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Inditsuk el a LabVIEW-t, a Getting Started ablak megjelenik. Ez az ablak
felhasznalhaté - tobbek kozott - Gj VI készitésére, a legutébb megnyitott
alkalmazasok listazasara, a help funkci6 inditasara, valamint példak
keresésére is.

A Getting Started ablak New szakaszaban kattintsunk a Blank VI-ra, hogy
U4j VI-t készithessunk.

I3 Getting Started L= =0

File Operate Tools Help

& LabVIEW

New Latest from ni.com
LabVIEW MNews (3)
el Empty Project LabVIEW in Action (15)
JJé_ﬁ U el ] Example Programs (4)
© More.. Training Resources (3]
Open Online Support

Discussion Forums
[l C\Users\Joci\Desktop\Untitled 1.vi

] C\.ALabVIEW programok\Mérés.vi Code Sharing
[l T ALabVIEW pregramokiPozicionalds.vi KnowledgeBase
g;l, Pozicio_slidemode_finom_linedris_m2.vi Request Support
gg H:\ ALabVIEW programok!\Poziciondlasvi Help

g;l, CLALabVIEW programokiwvi-bl kép.vi Getting Started with LabVIEW
=l . Ablock_diagram_kepmentes (2)vi

LabVIEW Help
g;l, H:\ALabVIEW programokivi-bal kép.vi

[l C\.block_diagram_kepmentes.vi List of All New Features

\;g ChUsers\Joci\DesktopVI-bal kép.vi Examples
3 Browse... Q\ Find Examples...

Mind a front panel, mind a blokk diagram megjelenik. A ketté kozott a
Ctrl-E billentytlkombinacioval, illetve a Window — Show Front Panel vagy
Show Block Diagram kivalasztasaval tudunk valtani.

13 Untitled Block Diagram | o | = 22 ‘-
Ble I'43 untitied Cront Panel (==] =

File Edit View Project Operate Tools Window Help

|d>|@+ IE | 24pt Application Font |~ ”!,;'"'-u“'.'”ﬁvl

Hogy mind a front panel, mind a blokk diagram egyidében lathato6 legyen,
valasszuk a kovetkez6t: Window — Tile Up and Down.
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43 Untitied 1 F

File Edit roject Operate Tools Window Help

24pt Application Font |v! :,:.v| ;]:vl &vl

File Edit View Project Operate Tools Window Help

[25] ol [ 15 Appestion o =1 B ~] (€5~

Kattintsunk a jobb egér gombbal a front panelre és valasszuk a Modern —
Numeric —» Numeric Controlt. Helyezzilk a numerikus vezérlét a front
panelen az egér mozgatasaval a kivant helyre, majd bal egérgomb
megnyomasaval engedjik el. Nevezziik el a numerikus vezérlét “Degree
Celsius”-nak.

File Edit View Project Operate Tools Window Help

File Edit View Project Operate Tools Window Help

Mﬂ @ ||I@|E|EIDJ‘H 15pt Application Font |v'|$mvl|7|]:vl|$vl|3i

Degree Celsius
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Kattintsunk a jobb egér gombbal a front panelre és valasszuk a Modern —
Numeric —» Numeric Indicatort. Helyezzik el a szamkijelz6t a front
panelen és nevezziik el “Degree Fahrenheit’-nek. Helyezzliink egy tjabb
szamkijelzot is a front panelre és nevezzik el “Kelvin”-nek.

(3 Untitled 1 Front Panel *

Eile Edit View Project Operate Tools Window Help

File Edit View Operate  Tools Window Help

[ ]®@] @[n][2][zm][salm] o2 [ 15p Apptication Font [~ ][ 2a~|[Ta~ ] [£5~[=a]

Degree Fahrenheit

Degree Celsius i
e

Kehvin

Bz

e

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — Numeric — Multiply-t, hogy szorzas funkciot
helyezhesstink a blokk diagramra.

Eile Edit i ject Operate Tools Window Help

24pt Application Fort |~ || B~ |[ e~ ][ ~]

Operate Tools Window Help

5 S mF)E] o o o (S et on ]S54

Degree Fahrenheit

:

b

Kehvin

2z

e
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Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — Numeric — Add lehetéséget, hogy Osszeadas funkciot
helyezhesstink a blokk diagramra.

File Edit View Project Operate Tools Window Help

24pt Application Font |~ || 2o~ [dia~ [~ ]

kKl

| 19 untitied 1 Block Dia

File Edit View Project Operate Tools Window Help
@||..u\|5*\ur\|15pmpplicmion Font |~ |5 |[da~] [ |=<l]

Degree Fahrenheit

23]

I

Degree Celsius

b

Kelhvin

23]
|

Kattintsunk a jobb egér gombbal a szorzas funkci6 y bemenetére és
valasszuk a Create — Constant Ilehetd6séget, hogy egy konstanst
adhassunk a bemenethez. Az értékét allitsuk 1,8-re.

Eile Edit Vi Project Operate Tools Window Help

ntitled 1 Block Diag

File Edit View Project Operate Jools Window Help

[25] a7 | [ 150t Application Fort |~ |[$5-][7im] [ €5~ ][]

Degree Fahrenheit

bi123]

e

Degree Celsius

B

[
18] Kelvin

YR
CE
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Kattintsunk a jobb egér gombbal az 6sszeadas funkcié x bemenetére és
valasszuk a Create — Constant Ilehetdéséget, hogy egy konstanst
adhassunk ennek a bementére is. Az értékét allitsuk 32-re.

File Edit View Project Operate Tools Window Help

[8] ua & o5 150t Application Font |~ |8 [~ [#5-1[=al]
Degree Fahrenheit

Degree Celsius =

el

Kekvin

23]
CEL

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — Numeric —» Add lehetéséget, hogy egy Ujabb Osszeadas
funkciét adhassunk a blokk diagramhoz. Az Osszeadas funkci6 y
bemenetéhez adjunk egy konstanst, melynek értéke 273,15.

Eile Edit View Project Operste Tools Window Help

File Edit View Project Operate Jools Window Help

[25] o & o# [15pt Application Font |~ | [#m~|[w6a~ | [£5~][=a]

Degree Fahrenheit

= B

e

i
Kelvin
-

Degree Celsius
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Hasznaljuk a huzalozasi eszkozt (¥%) az 6sszekottetések kialakitasahoz. Ha
az egérrel egy objektum be- vagy kimenetére, illetve egy mar meglévé
Osszekottetés kornyezetében mutatunk, akkor a huzalozasi eszkoz
automatikusan elérhetéve valik.

File Edit View Project QOperate Iools Window Help

24pt Application Font |~ |30~ ][4~ |[22-]

24 Untitled 1 Block Diagra

Eile Edit View Project Operate Tools Window Help

[25] [balrPl o7 [15pt Application Font |~ | (3o~ ][wa~] [£5~] 2]

Degree Fahrenheit

Degree Celsius

Kelvin

>

Irjunk egy tetszéleges értéket (pl. 100) a Degree Celsius cimkéji
numerikus vezérlébe és nyomjuk meg a Run gombot, hogy tesztelhesstik a
programot.

roject Operate Tools Window Help

24pt Application Font |v| ;,;.vl a:vl &vl

A “Degree Fahrenheit” és “Kelvin” cimkéju szamkijelzékben a helyes
ertékeknek kell megjelennitk.
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Mentstik el a munkank pl. ,Temperature_Conversion” névvel: File —
Save.

Zarjuk be a LabVIEW-t.

Irodalomjegyzék

1. http://www.ni.com/gettingstarted/labviewbasics/tools.htm
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3. MERESI ADATOK GYUJTESE ES
TAROLASA LABVIEW-BAN HARDVER
NELKUL

A LabVIEW felhasznalhaté hardver-szoftver integraciora annak érdekében,
hogy adatokat gyGjthesstink, tarolhassunk, elemezhesstnk, illetve
megjelenithessiink. Ebben a fejezetben bemutatasra kertl, hogyan
hasznalhaté a LabVIEW célhardver nélkil is ezek megvalositasara.

3.1. Szinusz hullam eloallitasa

Inditsuk el a LabVIEW-t, a Getting Started ablak megjelenik.

A Getting Started ablak New szakaszaban kattintsunk a Blank VI-ra, hogy
14j VI-t készithesstnk.

Hogy mind a front panel, mind a blokk diagram egyidében lathato legyen,
valasszuk a kovetkez6t: Window — Tile Up and Down.

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk az
Express — Input — Simulate Signalt és helyezzik a VI-t a blokk
diagramra.

A Configure Simulate Signal parbeszédablakban valtoztassuk meg a
Frequency (Hz)-t 50-re és az Add Noise melletti jel6lénégyzetet pipaljuk ki,
hogy egy fehér zajt adhassunk a jelinkho6z. Valtoztassuk meg a Noise
amplitude lehetéséget 0,5-re, majd kattintsunk az OK-ra.
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Signal type
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quency (Hz) Phase (deg)
() :
Amplitude Offset

0 50

[+]

Ad noise
floise type
Uniform White Moise

[=]

amplituda Seed number Trials
@

Timing
Samples per second (Hz)
1000 _ Simulate acquisition timing

Number of samples @ Run as fast as possible

100 [7] Automatic

DInteger number of cycles

Actual number of samples
101

Actual frequency
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Duty cycle (%)
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e ]

Result Preview

Amplitude

Time

Time Stamps
©) Relative to start of measurement

_ Absclute (date and time)

Reset Signal
_! Reset phase, seed, and time stamps

@) Use continuous generation

Signal Name
Use signal type name

Signal name
Sine with Uniform Neise

QL Dl Concel | [ Heb |
—_—

Kattintsunk a jobb egér gombbal a Simulate Signal VI Sine with Uniform
kimenetére és valasszuk a Create — Graph Indicatort. Ekkor egy grafikus

kijelzé jelenik meg a front panelen.

Futtassuk a programot (Run). A jel lathato lesz a grafikus kijelzén.

43 Untitled 1 Front Panel *

File Edif, View Project Operate Iools

Window Help

[l

@ | 24pt Application Font |~ ”:m'llm' ”ﬁv |

S

Sine with Uniform Noise

Amplitude

0-)

o
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Plot0 RN
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(1] (@] f2c] [l
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Time
<
43 Untitled 1 Block Diagram *
File Edit View Project Operate Tools Window Help

[ 15pt Application Font |~ |2 ][Ta~ ] [#5~|[=all

:

v f
Simulate Signal
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I3 Untitled 1 Front Panel *

Eile Edit View Project Operste Tools Window Help
@|24ptApphcat\on Font Yl‘!gv”ﬁv"ﬁv‘

Sine with Uniform Moise  Sine with Uniform Noise “

Amplitude

3.2. Statisztikai analizis végzése a gyiijtott adatokon

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk az
Express — Signal Analysis — Statistics lehetdséget, hogy egy Statistics
VI-t helyezhesslink a blokk diagramra.

A Configure Statistics parbeszédablakban valasszuk a Root mean square
(RMS), Maximum, Minimum és Range (maximum - minimum)
lehetéségeket. Kattintsunk az OK-ra, hogy bezarhassuk a parbeszédpanelt.

ﬂ Configure Statistics [Statistics] | |

Statistical Calculations Input Signal
Arithmetic mean .ot mean square (RMS)
Median tandard deviation H |1| |r| H " H |1‘ |r‘ || “ |1| |r| ” ” H || r| ||
Maode Variance . ‘ | H | [ | || |‘ || H
Sum of values Kurtosis H||‘ |||H||||||‘H| H H
s ||\|| il ||H\|\||||\
reme Values l‘|l||hl||”| |‘l|||l l|| ||J
Himum First time
ime of maximum First value
Index of maximum Last time Results
inimum Last value Statistic Result -
Time of minimum RMS 0,997021
. Maximum 141
Index of minimum
Minimum -141
nge (maximum - minimum) Range 282
Sampling Characteristics
Total number of samples Time between samples (dt) i

| Cancel | | Help |

Kossuik 0ssze a Statistics VI Signals bemenetét a Simulate Signal VI és a
grafikus kijelzo kozotti 6sszekottetéssel a huzalozasi eszkoz segitségével.
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13 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

ﬁ)*@* @“ﬂ;{lﬁ’n |15ptAppIication Font |~ ||:;.v||'-T]:'||f§‘l'|‘:}é1
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Kattintsunk a jobb egér gombbal a Statistics VI RMS, Maximum,
Minimum és Range kimeneteire és valasszuk a Create — Numeric
Indicatort, majd nyomjuk meg a Run gombot. A statisztikai értékek
megjelennek a front panelen.

43 Untitled 1 Front Panel

File Edit_ View Project Operste Tools Window Help
‘ ﬁ}ig] @‘Zthpph(atmnFont '”:p'”‘:ﬁ:'"ﬁ'l
N

Sine with Uniform MNoise Sine with Uniform Noise “
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§3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

d>1@1 @p.u{lﬁ’- |15ptApp|icat\on Font |~ ”!;.'”-Fﬁ'”ffh"%*
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3
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3.3. Adatok mentése fajlba

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — File I/O — Write to Measurement File-t, hogy ezt a VI-t
a blokk diagramra helyezhesstnk.

A Configure Write To Measurement File parbeszadablakbol kiindulva
valasszunk egy helyet (ha kell, készitstink) és fajlnevet (pl. Sine), amibe
elmenthetjik az adatokat, majd allitsuk az If a file already exists
lehetéséget Overwrite file-ra, végezetlil nyomjuk meg az OK gombot.

ﬂ Configure Write To Measurement File [Write To Measurement File] | |

2 3 File Format
Binary (TDMS)

Binary with XML Header (TDM]

Lock file for faster access
Action
Segment Headers

@) Save to onefile
@ One header per segment
Ask user to choose file
One header only
Ask only once No headers
Ack each iteration
. . X Value Columns
If a file already exists

Rename existing file One column per channel
Use next available filename One column only
Append to file @ Empty time column

@erwnte file Delimiter

i X i § @ Tabulator
Save to series of files (multiple files) .
Comma

Settings...

File Description

Advanced...

e
Cox Do) Crn ]
R

Kosstik 6ssze a Write to Measurement File VI Signals bemenetét a
Simulate Signal VI és a grafikus kijelzé kozotti Osszekottetéssel a
huzalozasi eszkoz segitségével, majd futtassuk a VI-t (Run).
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43 Untitled 1 Front Panel *

File Edjmgliew Project Operate Tools Window Help
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{3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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o pha I biize pliez)

3

Statistics

Signals
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Mazximum ¥
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imulate Signa = ange it
Sine with Unifor n“ ; , Y
Write To
Measurement
File
Signals

Mentstik el a munkank pl. ,Sine_SW” névvel: File — Save.
Zarjuk be a LabVIEW-t.

Nyissuk meg az adatfajlt (Sine.lvm) pl. Jegyzettombbel és gy6z6djiink meg
arrél, hogy tartalmaz adatokat. A mintak szamanak 100-nak kell lennie. Ez
az érték modosithato a Configure Simulate Signal parbeszédablakban,
mely elérheté a Simulate Signal VI-ra térténé kettés kattintassal.

Zarjuk be a Jegyzettombot.
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4. MERES NI USB-9211 HARDVERREL
LABVIEW SIGNALEXPRESS
KORNYEZETBEN

A LabVIEW SignalExpress egy interaktiv, adatnaplozasi lehetéséget biztosito
szoftver adatgyujté eszk6é6zokbdél érkez6 adatok gyors gyujtéséhez,
elemzéséhez és megjelenitéséhez. Ebben a fejezetben bemutatasra kertl,
hogyan hasznalhaté6 a LabVIEW SignalExpress egy NI USB-9211 tipusu
célhardverrel.

4.1. NI USB-9211 bemeneti modul termoelemekhez

Az NI USB-9211 adatgyujt6 négy darab 24 bites bemenetet biztosit
termoelemek szamara integralt jelkondicionalassal. Az adatgydjté két
Osszetevobdl all: egy NI 9211-es modulbol és egy NI USB-9161-es jelzésu
keretbdl (14. abra).

TCO+
TCO-
TC1+
TC1-
. Wi % TC2+

o | P TC2-
o —— e | ) TC3+

TN = e S e R TC3-
. e : T LT s aanin NC

COM

ZEEEDEOEDEER
PP DDD

L/

14. abra NI USB-9211 adatgytjté és terminal blokkja

Specifikaciok:

e 4 darab bemenet termoelemek szamara,

e 24 bites felbontas,

e 14 S/s mintavételezeés,

e beépitett hidegpont kompenzacio,

e kompatibiltas K, R, S, T, N, E és B tipusu héelemekkel és
e plug-and-play kapcsolat USB-n keresztul.
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Kovessiik a kovetkezd 1épéseket, hogy konfiguralhassuk és tesztelhessiik az
ismertetett adatgytjtét, illetve készithesstink egy taszkot (ami egy vagy tébb
virtualis csatorna gyUjteményét jelenti), amelyet felhasznalunk LabVIEW
SignalExpres kérnyezetben.

4.2. Az NI USB-9211 konfiguralasa és tesztelése

[llessziink egy K tipusi hdéelemet a terminal blokkhoz (TCO+ és TCO-) és

csatlakoztassuk az adatgyijtot a szamitogéphez. Ekkor az adatgyijtén
talalhato LED folyamatosan villog.

Valasszuk a Configure and Test This Device-t a New Data Acquisition
Device ablakban, majd kattintsunk az OK-ra vagy inditsuk el a
Measurement & Automation Explorer (MAX) programot.

X New Data Acquisition Device | 23 |

MI-DAGQmME has detected a new data acquisition device:

f USE-92114

‘what would vou like to do?

Beqin a Measurement with Thiz Device
:@‘ Uzing M1 Lab¥IE" SignalE spress

El Begin an Application with This Device
...... b Ulzing MI LabiIE' (32-bit)

m

N%I Fun Test Panels

4 I 2

™ Always Take This Action

‘ (] 8 , Cancel |

Nyissuk ki a Devices and Interfaces, majd a NI-DAQmx Devices
lehetéséget (ha szikséges). Ellendrizziik, hogy az NI USB-9211A: ,Dev...”
megjelenik a listaban, ha nem, akkor nyomjuk meg az F5 gombot.

@ NI USB-9211A: "Devl” - Measurement & Automation Explorer (== |
File Edit View Tools Help
Configuration | & B3 | [ Seif-Test | % Test Panels.. | % Reset Device | [ Create Task.. | % Hide Help
2 ¥ My System Back A
g S
. [§l Data Meighborhood Name Value M ﬂ J’
4 5! Devices and Interfaces [=] Serial Number 0x12AF5D0

NI-DAQmx Device

a NI . Basics
NIUSB-92114: "Devl’ ) What do you want to
> PXIP do?

> 4 Serial & Parallel PRun the NI-DAQmx

- 4d Scales Test Panels
3 Softwi
&1 Software PRemove the device
> [ VI Drivers
. £ Remote Systems PView or change

device properties
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Kattintsunk a jobb egér gombbal az NI USB-9211A: ,,Dev...” lehetéségre és
a valasszuk a Test Panels... opciot, hogy egy tesztet futtathassunk, majd
kattintsunk a Start gombra.

Test Panels : NI USB-9211A: "Devl"

Analog Input
Channel Name Max Input Limit Rate (Hz)
Dev1/ai0 [=] |som 4 |3
Mode Min Input Limit Samples To Read
0On Demand =] |-80m =
Input Configuration
Differential E'
Amplitude vs. Samples Chart Auto-scale chart [

10—

Value |0

Help Clase

Ha a teszt sikeresen lefutott, nyomjuk meg a Stop, majd a Close gombot.

Test Panels : NI USB-9211A: "Dev]‘

Analog Input

Amplitude vs, Samples Chart Auto-scale chart [

Value |-71,7u

i (@)

e Qo)
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Kattintsunk a jobb egér gombbal az NI USB-9211A: ,,Dev...” lehetéségre és
valasszuk a Device Pinouts opciot, hogy megtekinthesstik az eszkozink
labkiosztasat.

@ NI-DAQmx Device Terminals Help

cig
Elrejtés Keresés Bedllitasck
Tartalom [+ || nruse-9211a
[2] NI 9475 -
EN\B‘WE AlLD+ (TC 0+)
2% e ooy
[2] NI 9478 e
Al1-(TC14)
[2] NI 9481 e
(TG 24)
E NI 3485 Al2- (TG 24)
[2] NI DAQCard-DIC-24 A3+ (TG 34)
[2] NI ENET-9211 A3 (TG 3
[2] NI ENET9215 NG
[2] NI ENET-5215 (BNC, com

[2] NI ENET-9219

[2] NI ENET-9234

[2] NI ENET-9237

[2] NI ENET-9421

[7] NI ENET-9421 (DSU
[2] NI ENET-9472

[2] NI ENET-9472 (DSU
[2] NI ENET-9481

[2] NI PCI-DIO-96

[%] NI PCIMIO-16E-T (N
[%] NI PCI-MIO-16E-4 (N
[2] NI PCI-MIO-16XE-10 =
[7] NI PCI-MIO-16XE-50
[2] NI USB-5008

[2] NI USB-600%

[2] NI USB-5201

[2] NI USB-3201 (DSUB
[2] NI USB-3211A

< . '

Zarjuk be az ablakot.

4.3. Taszk készitése a hoelem szamara

Kattintsunk a jobb egér gombbal az NI USB-9211A: ,,Dev...” lehetéségre és
valasszuk a Create Task... opciot.

A Create New NI-DAQmx Task... parbeszédablakban valasszuk az Acquire
Signals — Analog Input —» Temperature —» Thermocouple-t.
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Create Mew MI-DAGmx Task...

leasurement

utomation Ex

- p
Select the measurement type for the task. = Acquire Signals

A tzsk is a collection of one or more virtual = Analog Input

channels vith timing, triggering, and other

properties. @ Voltage

To have multiple measurement types within = Temperature

3 single task. you must first create the task =
vith one measurement type. After you lt Iex Thermistor

create the task, click the Add Channels

button to add & new measurement type to la RTD

the task.

ls Vex Thermistor
&% Strain
@] Current
#}= Resistance
e}

Frequency

<Back [ Mest> | [ Finish

Valasszuk ki az ai0-t, majd kattintsunk a Next gombra.

Create New NI-DAQmx Task...

‘TNA‘I’IONAL
’ INSTRUMENTS

7 W Physical |

Select the physical channel(s) to
add to the task. Supported Physical Channels

5B-9211A)

If you have previously configured
alobal virtual channels of the same
measurement type as the task,
click the Virtual tab to add or 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
virtuzal channel, and any changes to
that global virtual channel are
reflected in the task.

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

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

multiple channels to add to a task
at the same time.

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

<Baq Mest » , Finish - A

Irjuk be a taszk nevét: Thermocouple, majd kattintsunk a Finish gombra.
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Create New NI-DAGmx Task...

NATIONAL
’\’IINS RUMENTS

Enter a name for the task.

Enter Mame:

= |

ew> ((insh D caneel ] |

A Thermocouple taszk megjelenik a Data Neighborhood/NI-DAQmx
Tasks listaban.

@ Thermecouple - Measurement & Autemation Explorer ‘ \

File Edit View Tools Operate Help

Configuration | n Save | ©FRun ~ | + Add Channels X Rermnove Channels
" @ My Systemn
a [ Data Neighborhood Temperature 0 -

4 @ MNI-DAQpug Tacks

fv Thermocouple

a ﬁ’ Devices arm 5 -
4 MNI-DAQmx Devices <l —

g NIUSB-9211A: "Devl”

1> PXI PXI Systemn (Unidentified) | Configuration | Triggering | Advanced Timing |

b5 Serial & Parallel
. ad %iales Channel Settings

& & Software @. Details “| Thermocouple Setup
i [l V1 Drivers | B Settings | [ Device | #_Calibration |
| .

@ Remote Systems

Allitsuk a Thermocouple Type lehetéséget K-ra és futtassuk a programot
(Run).
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e e smintee [

File Edit View Tools Operate Help
Contgnin_ | @sme GEED)~ |+ Ao X v
@ My System
4[5 Data Neighborhood Temperature 0 -
4 (3 NI-DAQmx Tasks
[% Thermocouple
4 ﬁ‘ Devices and Interfaces -
4 NI-DAQmx Devices ol il
@ NIUSB-9211A: "Devl”
[ PXI PXI Systemn (Unidentified) Configuration | Triggering | Advanced Timing |
b Serial & Parallel R
[ 44 Scales SN EEneE
& & Software @ nem; “| Thermocouple Setup
[» . VI Drivers - - —
[ Settings Device Calibration
@ Remote Systems | - | ﬁ |
Signal Input Range J—
caled Uni
Max
wn| o
Presgocouple Type
(< )=
N’

Az aktualis hémeérséklet értéke megjelenik. Nyomjuk meg a Stop gombot.

ol -Messsm . min S

File Edit View Tools Operate Help
Contguraton [ @ (@I +asscrmmes X removea

@ My System
a [ Data Meighborhood Temperature

a @ MI-DAGmx Tasks
{% Thermocouple
4 B Devices and Interfaces
a MI-DAGQmx Devices d
g NIUSB-92114: "Devl”

P N
(22582516)
S

LIS

Mentstk el a beallitast (Save), ami a késébbiekben felhasznalhato lesz az

alkalmazasokhoz.
9 e e st

File Edit View Tools Operate Help
_ |¢ nSave” £} Run v| + Add Channels X Remove Channels

@ My System
4[5l Data Neighborhood Temperature

a @ MI-DAGmx Tasks
{% Thermocouple
4 B Devices and Interfaces
a MI-DAGQmx Devices d
@ NIUSB-9211A: "Devl”

24,569857 -

LIS
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4.4. A “Thermocouple” Taszk hasznalata LabVIEW
SignalExpress kornyezetben

A MAX-ben nyissuk ki a Software lehetéséget, kattintsunk a jobb egér
gombbal a LabVIEW SignalExpressre, majd kattintsunk a Launch
LabVIEW SignalExpressre.

, _
E T AT TR T |

File Edit View Tools Help

Configuration 5 Launch LabVIEW SignalExpress 2009

4 ) My System -
. @ Data Neighborhood Version Description Path
. ﬂ Devices and Interfaces €35 Interactive platform for measure... C\Program Files (x86)\Mational L...
- 44 Scales
4 63 Software
IV Compliance Package 4.0
3 LabVIEW 2009
LabVIEW Run-Time 7.1
LabVIEW Run-Time 8.0
LabVIEW Run-Time 8.2
LabVIEW Run-Time 85
LabVIEW Run-Time 8.6
LabVIEW Run-Time 9.0
I3 LabVIEW Run-Time 2009 (64-bit)
A2 LabVIEW SignalExpress 2000
& LabWindows/CVI Run{ Launch LabVIEW SignalExpress 2009
g Measurement & Automnation Exp
. % Measurement Studio for V52005

Valasszuk ki a Tools —» Import NI-DAQmx Task from MAX... lehet6séget,
hogy a Thermocouple taszkot importalhassuk. Az Import NI-DAQmx Task
from MAX ablakban valasszuk a Thermocouple-t és kattintsunk az OK-ra.

Import NI-DAQmx Tasks from MAX

MI-DAQmx Tasks

'I'hermocm.de -

oK Cancel

Allitsuk a Sample Period (s) lehetéséget 1-re és valtsunk a Step Setup
ablakrol Data View ablakra.
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5 Untitled 1 * - LabVIEW SignalExpress
Eile Edit View TIools

AddStep Operate  Window Help
©Q AddStep €3 Run ~| @ Record 5 Errorlist
{5 Project v 3 Xx

%Etep_‘vetnp las| Data View 5';. Recording Options d Project Documentation é Connection Diagram
i [ Monitor / Recard [=] | B tockTostep 7. ~Connection Disgram
Temperature 0
Idle
=~ .
Acquire
Table Display Type
\} Themmocouple m vl
Configuration ‘ Triggering I Advanced Timing I Execution Control ‘
Thermocouple Setup
' settings | W Device | #,_Calioration |
Max R
degC [=]
Min 0
Thermocouple Type
K [=]
CIC Source CIC value

Click the Add Channels button Constant [ =

(+) to add mare channeks fa

the task,

Acqulé\hon Méda Samy to Read Sample Period {s)
1 Sample (On Demand) [=] 3
| : 3 Logs

Huzzuk a Thermocouple-t a Data View ablakba, majd kattintsunk a Run
gombra, hogy ellendrizhessiik a beallitasokat.

427 Untitled 1 * - LabVIEW SignalExpress

File Edit View Tools AddStep Operste Window DataView Help

Q ~dd Ste @ Record 50 Error List

i3 Project v & X 82 Step Setup - [ii] Data View | B3} Recording Options || ] Project Documentation
i | Moniter / Record E| h Add Display ~  ExportTo - Properties

[ Time Graph
Idle 10-

Az aktualis hémeérséklet értéke grafikusan megjelenik. A leallitashoz
nyomjuk meg a Stop gombot.



44

#7 Untitled 1 * - LabVIEW SignalExpress

File Edit Vie agls AddStep Operste Window DataView Help
Q Add Sicp(@ Stop) @ Record 50 Erorlist
5 Project ~1x &

33 step Setup. i) Data View |55} Recording Options || ] Project Documentation | £ Connection Diagram

il [ Monitor / Record [] tm AddDisplay - ExportTo - [E] Eroperties
= Chart

Running

v
NN DAQmx Acquire ‘

I» Themocouple

Temperature (deg )
v
&
i

3 Logs 22,55-
(7@ Snapshots s
13:34:32,055 13:35:22,055 13:36:12,055 13:37:02,055 13:37:52,055 13:38:42,055 13:39:32,055 13:40:22,055 13:41:12,055 13:42:02,055
Time (5)

ol
13:43:03,05

Mas megjelenitési mod (pl. tartaly, csuszka) is kivalaszthaté. Ehhez
kattintsunk a jobb egér gombbal a Data View ablakra és valasszuk a View
As opciot.

Adatok rogzitéséhez kattintsunk a Record gombra, majd valasszuk a
Thermocouple-t a Logging Signals Selection ablakban. Valtoztassuk meg
a nevet First testre, majd kattintsunk az OK gombra.
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A2 Untitled 1 * - LabVIEW SignalExpress

Eile Edit Miew Tools AddStep Operate Window DataView Help
Q) Add Step ¢ Run ". Error List

@P“’Jw - i X 5% Step Setup, Data View '.__; Recording Options d Project Documentation ,fé: Connection Diagram

i1| Monitor / Record lz“ h Add Display -~ ExportTo -

< Chart
Running i Logging Signals Selection

=| Properties

’-\/
ﬁ'lnm DAQmx Acquire Thermocouple
I» Thermocouple

Select Al | | Select Mone ‘

g
MName QFirst test,

Temperature {deg C)

Description

To configure more advanced logging setting, open the
Recording Options tool from the View menu.

‘ OK M Cancel | | Help

A rogzités megallitasahoz nyomjuk meg a Stop gombot és ha szliikséges, az
OK gombot.

& Untitled 1 * - LabVIEW SignalExpress

Fle Edit Viey Operate Window DataView Help
Q Add Stef Stop 50 Error List
i3 Project > & X | 82 stepsetup i

5;5 Step Setup DataVlew l‘_’; Recording Optians d Project Documentation é Caonnection Diagram

il Monitor / Recard [=] | km AddDisplay = ExportTo -
= Chart

Properties

Recording

T
JUUI DAQmx Acquire

|p ® [0 Thermocouple

Temperature {deg C)

B3 Logs
{7 Snapshots

" " " " ' ' " " 0 ol
26,789 14:09:16,789 14:10:06,789 14:10:56,789 14:11:46,789 14:12:35,789 14:13:26,789 1414:16,789 14:15:06,789 14:15:56,789 14:16:57,78'

=]z Time (3)
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First Log Complete ‘ X |

You have successfully created your firstlog.

You can create more logs or you can switch to the Playback work area to analyze
your log.

Switch to the Playbacdk work area to process your logged signals by playing them through
analysis steps or by interactively scrolling through the logged signals in the Data View.

@J Monitor / Record V| |
@ Mornitor / Record

=l Playback
b =y 12/14/2006 12:30:08 PM
I Fne TT

Do not display this message again

C= D

A rogzitett adatok megtekintéséthez valtsunk Monitor/Record modrol
Playback modra a First test naplo kivalasztasaval, majd a képernyé aljan
lévé First test naplot huizzuk a Data View ablakba és futtassuk azt (Run).

27 Untitled 1 * - LabVIEW SignalExpress

Eile Edit View Jools AddStep Operate Window DataView Help
O Add Ste E8 Error List
FTrrrret

Q000 \‘lulllll FTTrrrrrrrrrrrrred

[
~ 11X 0000000000 000 000 1000:00:02.278  1000:00:04.557  1000:00.06.835  1000:
ﬁjPrD]ec‘t - 1 X Data View E‘p Flayback Options ,j Project Documentation
d Playback , |z| h Add Display * ExportTo - Properties
= First test kS Chart

Idle

tep" toolbar button
ssing and analysis

Temperature (deg C)
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Ha a futtatast a vége el6tt szeretnénk leallitani, nyomjuk meg a Stop
gombot.

A2 Untitled 1 * - LabVIEW SignalExpress

Eile Edit Miew TJools AddStep Operate Window DataView Help
O Add Stepd Stop =) 5@ Error List

Q000 TTTT T T T T [T T T [T T T T T [T T [ T[T rrTIrr[ Tl
11X 0000133000 D00:00:00.000 000:00:24.331 000:00:48.662 000:01:12.993 D00:01:37.324 000:02:01.655 000:02:25.986 000:02:F
@Prﬂjm - 1 X Dala\ﬁew 3’_:‘ Flayback Options J Project Documentation
i | Playback |z|| h Add Display =  ExportTe - Properties

=¥ First test k< Chart
Running

Selectthe "Add Step" toolbar button
o perform processing and analysis
of your logged data

Temperature {deg C)

= [=] Logs

+ <3 First test 22,25-1 I I I I !

: l‘? Snapshots 14:56: 34, 364 14:58:34, 364 15:00:34,364 15:02:34,364 15:05:05,35
|E|@‘ Time (s)

Mentstik el a munkank pl. ,Thermocouplel SE” névvel: File — Save
Project.

Az adatok Microsoft Excelbe torténd exportalasahoz kattintsunk a jobb
egér gombbal Data View ablakra és valasszuk az Export To — Microsoft
Excel lehetdséget. Mentstik el az igy kapott fajlt pl.
»Thermocouplel_Excel” névvel.

Zarjuk be a Microsoft Excel és LabVIEW SignalExpress programokat.

4.5. Két csatorna hasznalata LabVIEW SignalExpress
kornyezetben

llessziink egy ujabb K tipusii héelemet a terminal blokkhoz (TC1l+ és
TC1-). Valasszuk a Thermocouple taszkok, majd az Add Channels —
Thermocouple opciot a MAX-ben.



48

File Edit View Tools Operate Help

Contgrion [ @ | @~ X e o
@ My System
a [gll Data Neighborhood Temperature 0 -

4 B Devices am

4 NI-DAGQmx Devices g —
g NIUSB-92114: "Devl”
[ PXI PI Systemn (Unidentified) | Configuration | Triggering | Advanced Timing |
b y Serial 8 Parallel Channel Settings
> 44 Scales

& & Software @ Details “| Thermocouple Setup

[ i VI Drivers | o et X S
£} Remote Systems ! etngs | [ Device | #_Calibration |

Valasszuk ki az ail-et az Add Channels To Task ablakban, majd
kattintsunk az OK-ra.

W Physical

Supported Physical Channels
S Devl (USB-9211A)

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

Location To Add Channels
End of the scan

A Temperature_O csatorna megjelenik.
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£ Thermocouple - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration | ﬂ Save | G Run - | + Add Channels % Remove Channels
a ) My System
4[5 Data Neighborhood 0 -
4 % MI-DAGmx Tasks Temperature_D) [i] E

{% Thermocouple
4 BB Devices and Interfaces
4 MI-DAGQ mx Devices

1

g NIUSB-92114A: "Devl” -
. P! PXI System (Unidentified) Configuration | Triggering | Advanced Timing
.5 Serial & Parallel
. 44 Scales —— —
. &1 Software 33T Deza»!s|»|| “| Thermocouple Setup
- [l V1 Drivers Temperature Settings | Wk Device ﬁ\ Calibration
3 Q Remuote Systemns TEoEEiEl
Max 100 e
degC
Min [u] E
Thermocouple Type =
K [+]

Nyomjuk meg a Run gombot. A hémeérséleti értékek megjelennek. Nyomjuk
meg a Stop gombot és mentstik el az Gj beallitasokat (Save).

Inditsuk el a LabVIEW SignalExpress programot. Valasszuk a Tools —
Import NI-DAQmx Task from MAX... lehetéséget, hogy a Thermocouple
taszkot importalhassuk. Az Import NI-DAQmx Task from MAX ablakban
valasszuk a Thermocouple taszkot és kattintsunk az OK-ra.

Allitsuk a Sample Period (s) lehetéséget 1-re és valtsunk a Step Setup
ablakrol Data View ablakra. Kétszer kattintsunk az Add Display gombra.

© United 1 i s

Eile Edit View Tools AddStep Operste Window DataView Help
Q AddStep ¥ Run ~| @ Record EB Error List

{3 Project > & x 0/ [i] Data View [} Recording Options | [ ] Project Documentation | £ Connection Diagram x
il [ Meniter / Recerd [-] | ExportTo = [] Properties
x

Idle

.
i NN DAQmx Acquire

I» Themocouple

[1]
(9]
Tz Time Graph 1 2 x
10-

0

(=)=

s Time Graph 2 1x
10-

2 Logs
(73 Snapshots
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Nyissuk ki a DAQmx Acquire alatt megjelen6 Thermocouple-t és huizzuk a
Temperature-t az els6 Data View ablakba, a Temperature_0-t a masodik
Data View ablakba, mig a teljes Thermocouple-t a harmadik Data View
ablakba. Nyomjuk meg a Run gombot a futtatashoz. A két termoelem altal
szolgaltatott értékek kiilén-ktilon, illetve egytitt is megjelennek.

@ Untitied 1 * - LabMIEW Signalixpress

File - Ediv ¥
Q,\xl.n-
1 Prciect

&) logs
[ Srapshate

Nyomjuk meg a Stop gombot és mentsik el

BE Step Setun

« | [t Aeid Displey =

Window  Dats View Help

9] Dta View | 54 Recoeding Optioes | | ] Preject Docomantatios | £ Connectics Diagras
BxponTo = [B Properties

TI5I5A8] IMII5SA1 ITRINISI8L MOS80 17545581 1TARI6560

Time (s}

1173535081 170635901 IRILISAS] IRIN0SSA1 ITINS5801 1R800 17035981 ITILISAEN 1R3%15,081

Time ()

»Thermocouple2 SE” névvel: File —» Save Project.

17:3:16,98

a munkank pl

Zarjuk be a LabVIEW SignalExpress ¢s MAX programokat.

Irodalomjegyzék

1. User Guide and Specifications - NI USB-9211/9211A

2. http://www.ni.com/labview/signalexpress/ (26/08/2013)
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5. MERESI ADATOK GYUJTESE ES
TAROLASA LABVIEW-BAN NI USB-9211
ADATGYUJTOVEL

Ahogy a 3. fejezetben szerepelt, a LabVIEW felhasznalhaté hardver-szoftver
integraciora annak érdekében, hogy adatokat gyGjthesstink, tarolhassunk,
elemezhessink, illetve megjelenithesstink. Ebben a fejezetben bemutatasra
keril, hogyan hasznalhaté a LabVIEW célhardverrel ezek megvalositasara.

5.1. A hardver-szoftver integraciéo konfiguralasa

[llessziink egy K tipusi hdéelemet a terminal blokkhoz (TCO+ és TCO-) és
csatlakoztassuk az adatgyijtot a szamitogéphez. Ekkor az adatgyijton
talalhato LED folyamatosan villog.

Valasszuk a Configure and Test This Device-t a New Data Acquisition
Device ablakban, majd kattintsunk az OK-ra vagy inditsuk el a
Measurement & Automation Explorer (MAX) programot.

Nyissuk ki a Devices and Interfaces, majd a NI-DAQmx Devices
lehetéséget (ha szikséges). Ellendrizziik, hogy az NI USB-9211A: ,Dev...”
megjelenik a listaban, ha nem, akkor nyomjuk meg az F5 gombot.

Inditsuk el a LabVIEW-t, a Getting Started ablak megjelenik.

A Getting Started ablak New szakaszaban kattintsunk a Blank VI-ra, hogy
U4j VI-t készithessunk.

Hogy mind a front panel, mind a blokk diagram egyidében lathato legyen,
valasszuk a koévetkez6t: Window — Tile Up and Down.

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O — NI-DAQmx—> DAQ Assistant lehetéséget és helyezziik
a VI-t a blokk diagramra.

A Create New Express Task... parbeszédablakban valasszuk az Acquire
Signals — Analog Input —» Temperature —» Thermocouple-t.
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Eile Edit View Project Operate Tools Window Help

24pt Application Fent \vl =D'I .vl ﬁvl

wmm
DAQ Assistant INSTRUMENTS™

= Acquire Signals

Select the measurement type for the
task.

= Analog Input

A task is = collection of one or more virtus|
channels vith timing, triggering, and othar @} Voltage
propartiss.

= Temperature

To have multiple measurement types
vithin = single task, you must first create J¢ lex Thermistor
5 the task vith one measurement type. After
ew Project Operaste Tools Window Help you create the task, click the Add [e RTD

— Channels button to add a new
15pt Application F massurement type to the task. I @

¢ VexThermistor

Strain

Current

Resistance

e @ ¥

Frequency

DAQ Assistant

Valasszuk ki ai0-t analog bemeneti csatornanak, majd kattintsunk a Finish
gombra.

File Edit Wiew Project Operate Tools Window Help

24pt Application Font |-| :mvl

NI-DAQ

DAQ Assistant

W Physical

Select the physical channel(s) to |
add to the task.

Supported Physical Channels
If you have previously configured =] 92118) =
alobal virtual channels of the
same measurement type as the
task, click the Virtual tab to add
or copy global virtual channels to a2
the task. When you copy the
global virtual channel to the
oject Operate Tools ndow Help task, it becomes a local virtual
channel. When you add a global
15pt Application virtual channel to the task, the
@ Mﬂg‘ Pt Appl 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.

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

add to a task at the same time.

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

DAQ Assistant
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Allitsuk a Thermocouple Type lehetéséget K-ra, az Acquisition Mode-ot N
Samples-re, a Samples to Readet 20-ra, a Rate (Hz) lehetéséget 10-re és

futtassuk a programot (Run).

(% DAQ Assistant

[ = |

+
Add Channels

% G s

Undo FRedo
{3 Express Task |é Connection Diagram ‘

Remove Channels

b

Hide Help

Back |

Time

g 1 —| | measuring
% 0] Temperature with
I o s s s e S P O U I N a Thermocouple
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AutoScale Y-Axis

»

A thermocouple is
created when two
dissimilar metals touch,
and the contact point
produces = small opan-

m

Cligk the Add Channels button
(+) to add more channels to
the task.

Thermocouple Setup

E&' settings ‘ [ Device | ﬁCalibraﬁon

Signal Input Range
Scaled Units
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couple Type

Source CIC Value
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n

Timing Settings
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N Samples

samples to Read @Rab& {Hz)

N g

circuit voltage that
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tampearatura.
Thermaocouple
measurements require
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junction temperature
where the thermocouple
wire is connected to the
measurement system.
Therefore, signal
connection accessories
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accurate cold-junction
sensor, and should be
designed ta minimiza

any temperature -
¥
-

Rate (Hz) specifies the

sampling rate in Hertz.

Sample/Update Period

(s) specifies the sample
period in seconds.

Az aktualis hémeérsékleti érték megjelenik.
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Kattintsunk az OK gombra.
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Kattintsunk a jobb egér gombbal a DAQ Assistant data kimenetére és
valasszuk a Create — Graph Indicatort. Egy grafikus kijelz6 megjelenik a
front panelen. Futtassuk a programot (Run). Az adatok (20 darab)

kirajzolodnak a grafikus kijelzon.

{3 Untitled 1 Front Panel
File Edit_ View Project Operate Tools Window Help

‘ o E EI | 24pt Application Font |~ “!,;.v“'-u“'.v“ﬁv1
F
Waveform Graph ricto RN |

Amplitude

4

{3 untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

o> | (= IEI‘RDPE’ |15ptApp|i(at\Un Font |~ ”:p'"'-_u:'”fg'h“}:H

d " Waveform Graph
DAQ Assistant
data

{8 Untitled 1 Front Panel
File Edit View Project Operate Toocls Window Help

‘E}‘@-‘ IE‘Zthpph(atmn Font |« l|=1:|'”—li'“ﬁ'|
Waveform Graph Temperature ERNg |

I i ! I 0 i
025 05075 1 125 15175 2
Time
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5.2. Statisztikai szamitasok végzése a gyujtott
adatokon

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk az
Express — Signal Analysis — Statistics lehetéséget, hogy egy Statistics
VI-t helyezhesslink a blokk diagramra.

A Configure Statistics parbeszédablakban valasszuk a Root mean square
(RMS), Maximum, Minimum és Range (maximum - minimum)
lehetdéségeket. Kattintsunk az OK-ra, hogy bezarhassuk a parbeszédpanelt.

ﬂ Configure Statistics [Statistics] | |

Statistical Calculations Input Signal
Arithmetic mean .ot mean square (RMS)
. ! bk Lgoh bk
Median tandard deviation H |1| |r| H " H |1‘ |r‘ || “ “ |1| |r| ” ﬂ H |
Mode Variance _§ ||| ||‘H\‘||||”||I||‘| ‘||‘||||| |
Sum of values Kurtosis = ” || H\|“||| h ||| ” H ” |
s < TR
S
reme Values t‘illI‘Jdi”l"diuihdluih
ximum First time - 1
ime of maximum First value Time
Index of maximum Last time Results
inimum Last value Statistic Result -
Time of minimum RMS 0,997021
. Maximum 141
Index of minimum
Minimum -141
nge (maximum - minimum) Range 282
Sampling Characteristics
Total number of samples Time between samples (dt) i

| Cancel | | Help |

Kosstuik Ossze a Statistics VI Signals bemenetét a DAQ Assistant VI és a
grafikus kijelzo kozotti 0sszekottetéssel a huzalozasi eszk6z segitségével.

43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

Q*@* IE|I..D+IE’| | 15pt Application Font |~ | e;"”ﬂ

[+
Statistics
] Signals
: B
s ] L Waveform Graph M.ax!mum Y
DAQ Assistant TV
dape E_‘ Range ¥

Kattintsunk a jobb egér gombbal a Statistics VI RMS, Maximum,
Minimum és Range kimeneteire és valasszuk a Create — Numeric
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Indicatort, majd nyomjuk meg a Run gombot. A statisztikai értékek
megjelennek a front panelen.

{3 Untitled 1 Front Panel *
File Edit  View Project Operate Tools Window Help
‘ o E @|24ptApplication Font |« ”:,;.'“ﬁ]:v"ﬁ"
RMS
Waveform Graph Temperature  JENY |
821+ g
Maximum
u 2325~ 0
=]
5 B.24- Minimum
E
< 23,23- 0
Range
1 1 1 1 1 1 1 1 0
025 05 075 1 125 1,5 175 2
Time
4 m
§3 Untitled 1 Block Diagram *
File Edit View Project Operate Tools Window Help
[B12] ® [1][][e5] ool 150 Appicstion Font |- [t~ ][5a~] (5~
RMS Maximum  Minirum Range
FAT bz || e bz bz
[+
Statistics
¥ Signals
r -
i H Waveform Graph M.ax!mum i
DAQ Assistant Minimum
data { Range

5.3. Adatok irasa fajlba

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — File I/O — Write to Measurement File-t, hogy ezt a VI-t
a blokk diagramra helyezhesstnk.

A Configure Write To Measurement File parbeszadablakbol kiindulva
valasszunk egy helyet (ha kell, készitstink) és fajlnevet (pl. Thermocouple),
amibe elmenthetjik az adatokat, majd allitsuk az If a file already exists
lehetéséget Overwrite file-ra, végezetlil nyomjuk meg az OK gombot.
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i3 Configure Write To Measurement File [Write To Measurement File]

G:\Thermocouple.lvm @

Action
@ Save to one file
Ask user to choose file
Ask only once
Ask each iteration
If a file already exists
Rename existing file
Use next available filename
Append to file

erwrite file

Save to series of files (multiple files)

Settings...

File Description

File Format
@) Text (LVM)

Binary (TDMS)
Binary with XML Header (TDM]

Lock file for faster a

Segment Headers
@ One header per segment
One header only

No headers

X Value Columns
One column per channel
One celumn only

@ Empty time column

Delimiter

@) Tabulator

Comma
Advanced...
g —
(T | =T

Kosstik 0ssze a Write to Measurement File VI Signals bemenetét a DAQ
Assistant VI és a grafikus kijelzé kozotti Osszekottetéssel a huzalozasi
eszkoz segitségével, majd futtassuk a VI-t (Run).

43 Untitled 1 Front Panel *

File Ed View Operate Tools Window Help
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Project

@ | 24pt Application Fent |~ ” ;D'l
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43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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File
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Mentstik el a munkank pl. ,Thermocouple HW” névvel: File — Save.
Zarjuk be ezt a VI-t.

Nyissuk meg az adatfajlt (Thermocouple.lvm) pl. Jegyzettombbel és
gy6z6édjink meg arrol, hogy tartalmaz adatokat. A mintak szamanak 20-nak
kell lennie. Ez az érték modosithato a DAQ Assistant VI-ra térténé kettés
kattintassal.

Zarjuk be a Jegyzettombot.

5.4. Adatok folyamatos irasa fajlba

Nyissunk meg egy 0j VI-t.

Hogy mind a front panel, mind a blokk diagram egyidében lathato legyen,
valasszuk a koévetkez6t: Window — Tile Up and Down.

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk az
Express —» Exec Control —» While Loop lehetéséget, hogy egy while ciklust
hozhassunk létre. Rajzoljunk ennek elérésére egy téglalapot.

13 Untitled 1 Front Panel *

File Edit View Project Operate Tools Window Help

E|24ptApph{at\nn Font |« ||=);.'||EV||&'|

STOP

<

43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
] (2] e [ apponon ] ][] [
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Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O — NI-DAQmx — Start lehetéséget, hogy egy Start VI-t
helyezhesstink a blokk diagramra.

43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

@@ OE ba [T o |lSptApp|icatiDn Font vn;pY”'-u“'.Y”fg’Y b’él

stop

:

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O — NI-DAQmx — Stop lehetdséget, hogy egy Stop VI-t
helyezhesstink a blokk diagramra.

T3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

@@ @@ L (5 |oft ‘ISptApph:atiUn Font '”;m'll'-_ﬁ'”fg" B’él

stop

] ’

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O —» NI-DAQmx — Read lehetéséget, hogy egy Read VI-t
helyezhesstink a blokk diagramra.

43 Untitled 1 Block Diagram =

File Edit View Project Operate Tools Window Help

[l@ @[ m][@][25] @ o7 [ 15pt Application Font |~ [Zo~][a~] [#5~][2al]

Analeg DBL |
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stop
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Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O —» NI-DAQmx — Task Const lehetdséget, hogy egy Task
Const VI-t helyezhesslink a blokk diagramra.

43 Untitled 1 Block Diagram *

Eile Edit View Project Operate Tools Window Help

@@ 'C”@ Lo B o ‘15ptApph:at\Dn Font |~ ”!Dv”ﬁ]:-l ‘Cg'!v ;él

DAQmx Task Mame
i

Analog DBL
1Chan 15amp

stop

8]

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — File I/O — Write to Measurement File-t, hogy ezt a VI-t
a blokk diagramra helyezhesstnk.

A Configure Write To Measurement File parbeszadablakbol kiindulva
valasszunk egy helyet (ha kell, készitsink) és fajlnevet (pl.
Thermocouplel), amibe elmenthetjik az adatokat, majd allitsuk az If a file
already exists lehetéséget Overwrite file-ra, végezetiil nyomjuk meg az OK
gombot.

m Configure Write To Measurement File [Write To Measurement File] | |

Filg File Format
G:\Thermocouplel.lvm " @) Text (LVM)
! Binary (TDMS)

() Binary with XML Header (TDM)
Lock file for faster access

Action
Segment Headers
@ Save to one file

[ Ask user to choose file

@ One header per segment

) One header only
@ Ack only once

) No headers
Ask each iteration
. . X Value Columns
If a file already exists
Rename existing file ) One column per channel
*) Use next available filename ~) One column only
Append to file @ Empty time column
N s
erwrlte file Delimiter
. . . @ Tabulator
_! Save to series of files (multiple files) -
Comma
Settings...
File Description
Advanced...
N

Cox D[ o ] [
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-
43 Untitled 1 Block Diagram *
File Edit View Project Operate Tools Window Help
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Kattintsunk a jobb egér gombbal a front panelre és valasszuk az
Express > Graph Indicators —» Waveform Chart lehetéséget, hogy egy
grafikus kijelzot helyezhessiink a front panelre. A grafikus kijelzo

megjelenik a front panelen.

i3 Untitled 1 Front Panel *
File Edit View Project Operate Tools Window Help

IE IE | 24pt Application Font |~ ” o ||7|;|:v ||ﬁv |
Waveform Chart piot0 RN |
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§3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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stop
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Kossuk 6ssze a huzalozasi eszkoz segitségével:

e a Start VI task out kimenetét a Read VI task/channels in
bemenetével,

e a Start VI error out kimenetét a Read VI error in bemenetével,

¢ a Read VI task out kimenetét a Stop VI task/channels in bemenetével,

¢ a Read VI error out kimenetét a Stop VI error in bemenetével,

e a Task Const VI-t a Start VI task/channels in bemenetével,

e a Read VI data kimenetét a Write to Measurement File VI Signals
bementével és

e a grafikus Kkijelz6t a Write to Measurement File VI Signals
bemenetével.
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-
niit] ock Diagram
43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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DAQmx Task Name

Készitstink egy Uj taszkot a Task Const VI kapcsolasaval és valasszuk a
Browse lehetéséget. A Thermocouple taszk megjelenik. Kattintsunk a
Create New... opciora és valasszuk a MAX Task lehetdséget.

13 select item(s) [ = ]

-

[ MAX Tasks
e Thermocouple

4 3

J—
(Coneton D[k ] [Gance
o —

A Create New NI-DAQmx Task... parbeszédablakban valasszuk az Acquire
Signals —» Analog Input —» Temperature —» Thermocouple-t, utana az
ai0-t, majd kattintsunk a Next gombra. Irjuk be a taszk nevét:
Thermocouplel, majd kattintsunk a Finish gombra.
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Allitsuk a Thermocouple Type lehetéséget K-ra és nyomjuk meg a Run
gombot. Az aktualis hémérsékleti érték megjelenik. Kattintsunk a Stop
gombra, majd az OK-ra. Valasszuk ki a Thermocouplel taszkot a Select
item(s) ablakban, majd kattintsunk az OK-ra.

3 Select item(s) [ = ]

[y MAK Tasks

Thermocouplel

4 2

(Gemenen X(_oc_)

Nyomjuk meg a Run gombot. A helyes hémérsékleti érték folyamatosan
kirajzolodik.

§3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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Nyomjuk meg a STOP gombot a leallitashoz.

i3 Untitled 1
File Edit View Project Operate Tools Window Help

|2 @[n]

‘ Waveform Chart Pioto 18N |

A Thermocouplel taszk megjelenik a Data Neighborhood/NI-DAQmx
Tasks listaban.

@ Thermocouplel - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration | =] | D Run - | <+ Add Channels X Remove Channels
4 Q My System
4 [ Data Neighborhood Temperature 0 -

4 [ NI-DAQmx Tasks

{7 Theumacaugle
{ Thermocouplel N
a ﬂ Devices ang MTemaces 1 m 5

a MI-DAGQmx Devices
[, NIUSB-92114: "Devl”
[#, NI USB-6009: "Dev2”
- PXI PA System (Unidentified)
. Serial & Parallel

Configuration | Triggering | Advanced Timing

Detais ]| | Thermocouple Setup
Settings | [l Device 'ﬁ\ Calibration

- 44 Scales
3 53 Software . . .
» [ VI Drivers Sianel pHt Renee Scaled Units
1 Max 100
Q Remote Systems degC E
Min 1]

Mentstik el a munkank pl. ,Thermocouple HW1” névvel: File — Save.

Zarjuk be a LabVIEW és MAX programokat.

Nyissuk meg az adatfajlt (Thermocouplel.lvm) pl. Jegyzettombbel és
gy6z6djunk meg arrdl, hogy tartalmaz adatokat.

Zarjuk be a Jegyzettombot.
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6. ADATGYUJTES NI USB-6009
MULTIFUNKCIOS I/0 ESZKOZZEL

Ebben a fejezetben bemutatasra kertil az NI USB-6009 multifunkcios I/O
eszk6z, annak konfiguralasa, tesztelése és alapveté alkalmazasi lehetéségei
LabVIEW koérnyezetben.

6.1. NI USB-6009 multifunkcios I/0O eszkoz

Az NI USB-6009 multifunkciés I/O eszkéz (15. abra) kulonféle
alkalmazasok szamara biztosit adatgytjtési lehetéséget.

%

& o —

o g GND [~ =] PO.D
e £ aloalod | |Elf- =l Il Po.1
& b Al 4 (Al 0-) o =3 PO.2
; e GND i | &)= s|3|l ! roz
i 3 Al1 (Al 14) o 5 [i=| PO.4
= 3 alsal 1) | B S =R
= 5 GND | s|= PO.6
7 s alz a2+ | ||EDl= z|E3|l | ro7
[ ¢ Al G (Al 2-) El = 1= P1.0
P - GND (= = G =R
® £ A2 (Al 3+) = sl= P12
p P a7 | |EflE s|3|l| Pz
e 2 GND = = PF10
s 2 AD O [ =] = =l 25v
& AD 1 = = 5V
@ [mi] =3 =T

GND LJ

15. abra NI USB-6009 adatgyujt6 és terminal blokkja

Specifikaciok:

e 8 anal6g bemenet (14-bit, 48 kS/s),
e 2 analog kimenet (12-bit, 150 S/s),
e 12 digitalis I/O,

e 32 bites szamlalo,

e digitalis triggerelés és

e bus-powered.

Az NI USB-6009 adatgytijté blokk diagramjat a 16. abra szemlélteti.
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External
Vb
8 LNV, Power +5 V/200 mA >
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E 5
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@ PEIO @
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< P0.<0.7> > g
\/ =]
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£
> 12b DAC AQ 0 2
=
=
k=]
T o
12b DAC AQ 1 1

16. abra Az NI USB-6009 adatgytijté blokk diagramja

GND: foldelés - referencia pont.

Al <0..7>: analog bemeneti csatornak.
AO <0, 1>: analég kimeneti csatornak.
P0.<0..7>: digitalis I/O csatornak.
P1.<0..3>: digitalis I/O csatornak.

PFI O: PFI 0O, mely konfiguralhaté, mint digitalis trigger vagy szamlalo
bemenet.

+2,5 V: +2,5 V kuilsé referencia.
+5 V: +5 V tapfesziiltség forras.

A 6. tablazat az analdog, mig a 7. tablazat a digitalis terminal kiosztasat
mutatja.
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6. tablazat Analog terminal kiosztasa

Modul Terminal Asz. mod Diff. mod
1 GND GND
2 ALD ALO+
3 A4 ALO-
T 3 GND GND
=5 5 ALl AllLs
% - 6 AlS AL
E : 7 GND GND
= 8 Al2 Alls
%] - 9 Al6 Al
% ot 10 GND GND
== 1 Al3 AL3+
% % 12 AT Al
% % 13 GND GND
(EQL=! 14 ADO 400
E;—r__ 2 15 AD 1 AD |
16 GND GND

7. tablazat Digitalis terminal kiosztasa

Modul Terminal Jel
17 PO
18 Pi.1
19 P02
—1 N 0 P03
5=
zl= 21 P4
=3 7 PS5
=
E % 7 P06
b1 | 24 P07
==
£ [ 25 PLO
||
=g 26 PLI
1 | - P2
=[5 - -
] | 18 P13
] o |
=5 29 PFLO
P
2l 0 415V
1 3l SV
£ GND
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6.2. Az NI USB-6009 konfiguralasa és tesztelése

Csatlakoztassuk az ,,AIO+” csatornat az ,AO00” csatornahoz, illetve az ,AIQ-"
csatornat a ,,GND” csatornahoz a 17. abra szerint, majd csatlakoztassuk az
adatgyijtot a szamitéogéphez. Ekkor az adatgyiijtéon talalhaté LED
folyamatosan villog.

i

— GND B = P0.O

— A0y I & =|=|l Il Po.1
Al 4 (Al 0-) = E P02
GND iR1=x] 5 i =] (N
Al1 (Al 14) o == PO.4
alsali-) | I[El= =|3| | rPos
GND ~ == PO.6
alzanzyy | |El= = || Po7
Al & (Al 2-) El= = P1.0
GND (W= = == e
Al 3 (Al 3+) [ )
AlTAaE) | |E] =|3=3| | pi2

\__ &\ == PFI O
ADD =] SIE=|§ s25v
ADA & =] 5V
GND \uﬁl £ EQ GND

I L W

17. abra A csatornak 6sszekoOtése

Valasszuk a Configure and Test This Device-t a New Data Acquisition
Device ablakban, majd kattintsunk az OK-ra vagy inditsuk el a
Measurement & Automation Explorer (MAX) programot.

Nyissuk ki a Devices and Interfaces, majd a NI-DAQmx Devices
lehet6éséget (ha szikséges). Ellendrizziik, hogy az NI USB-6009: ,Dev...”
megjelenik a listaban, ha nem, akkor nyomjuk meg az F5 gombot.

9 NI USB-6009: "Dev2" - Measurement & Automation Explorer ‘ = | [E 2 |
File Edit View Tools Help
Configuration | @ | b3 | E‘J Self-Test ‘ Test Panels... | ‘a Reset Device | {ﬁ Create Task... | ” ,‘? Hide Help
4 &8 My Systemn Back A~
Gl i
a [g Data Neighborhood oy palue M ﬂJ‘
4 @ I\’l\’I—DAmeTaSks =I Serial Number 01 2AEEL2 NI-DAQmx Device
{ﬂ Thermocouple Basics
e
{5 Thermorcouplel What do you want to
4 &g Devices and Interfaces do?
4 [ml NE-DAQmx Devices PRun the NI-DAQmx
1, L] "

Test Panels
B NI USB-6009: "Dev2”
. PRemove the device
» P PXTSY d)

s

.+ 1§ Serial & Parallel PView or change
44 Scales device properties
& Software

» [l VI Drivers

¥ Remote Systems

Kattintsunk a jobb egér gombbal az NI USB-6009: ,,.Dev...” lehetéségre és a
valasszuk a Test Panels... opciot, hogy egy tesztet futtathassunk, majd
kattintsnuk a Start gombra.
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Valasszuk az Analog Output flilet, allitsunk be pl. 2,35-ot, mint Output
Value, majd kattintsunk az Update gombra.

Test Panels : NI LUSB-6009: "Dev2"

Test Panels : NI USB-6008: "Dev2"

Analeg Input{( Analog Output JJDigtal 1/0 I Courter 1/0

Channel Name Max Input Limit

Dev2/ai0 lz‘ 10
Mode Min Input Limit
On Demand E' -10
Input Configuration
Differential =]

Amplitude vs, Samples Chart
10 -}

Auto-scale chart [

Value 0

> Start Stop

Help Close

Analog Input  Analog Output I Digital /O 1 Courter /O ]

Channel Name Max Output Limit

Dev2faol Izl 5
0 Min Qutput Limit
- 0 =

e —
Gowe D
——

Test Panels : NI USB-6009: "Dev2"

Help Close

Térjink vissza az Analog Input filre és kattintsunk a Start gombra.

Channel Name

Dev2/aid |z|
Mode

On Demand Iz‘
Input Configuration

Differential Iz‘

Amplitude vs, Samples Chart
10|

G D meowr

<Ana\ug Input )Analng Output ] Digital 1/O ] Counter /O

Max Input Limit

Min Input Limit

Auto-scale chart [

Value |0

Help Close
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Ha a teszt sikeresen lefutott, nyomjuk meg a Stop, majd a Close gombot.

Test Panels : NI USB-6009: "Dev2"

Analog Input | Analog Qutput ] Digital 110 ] Courter 1/0

Auto-scale chart [

|"||| |!

||, | l W,
\\H \H ||||"||' i)
.

\.Lu || .| | |Hﬁ
‘} I| M

Value (2,35

Start

Help

Kattintsunk a jobb egér gombbal az NI USB-6009: ,Dev...” lehetéségre és
valasszuk a Device Pinouts opciot, hogy megtekinthesstik az eszkdéziink
labkiosztasat.

2 MI-DAQmx Device Terminals Help

[2] NI ENET-3421

(2] NI ENET-8421 (DSU
[2) NI ENET-9472

(2] NI ENET-9472 (DSU
[2] NI ENET-3481

[2] NI PCI-DIO-36

(2] NI PCIMIO-16E-1 (N
(2] NI PCIHMIO-16E-4 (N
(2] NI PCI-MIO-16XE-10
[2] NI PCI-MIO-16XE-50
2] NI USE-5008

[2] N1 USB-6009

Zarjuk be az ablakot.

-
Brejtés Keresés Bedllitasok
Tatalom e NI USB-6009

(2] N1 9472 -

[2] NI 9472 (DSUB) GND Po0

2] Nis47a ALO/AI O+ PO

E NI 5475 Al 4741 0 PO2

[2] NI 476 Al |':-\':D o

2 Nl 477 Al 1+ PO
Al SIAL1— P05

[2] N1 9478 &ND T

[2] nioagt Al2iAl 21 PO.T

[2] N1 sags Al 674l 2- P10

[2] NI DAQCard-DI0-24 GND P

[2] NIENET-8211 ALB/AL 34 P12

(2] NI ENET-3215 Al 74 3 P13

(2] NI ENET-9215 (BNC GND FFI0

[2] NI ENET-9219 AOO 425V

[2] NI ENET-9234 AQ1 45V

[2] NI ENET-9237 ) GND
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6.3. Taszk készitése fesziiltség jel fogadasara

Kattintsunk a jobb egér gombbal az NI USB-6009: ,Dev...” lehetéségre és
valasszuk a Create Task... opciot.

A Create New NI-DAQmx Task... parbeszédablakban valasszuk az Acquire
Signals — Analog Input — Voltage lehet6séget.

Create New NI-DAQmx Task...

Vieasurement & W7 NATIONAL
, INSTRUMENTS

Automation Expl

»

Select the measurement type for the task. & Acquire Signals

 task is a collaction of one or mars virtual = Analog Input
channels with timing, triggering, and other
properties. 2§ Voltage
To have multiple measurement types within Temperature
a single task. you must first create the task
vith one measurement type. After you o Strain 3
create the task, click the Add Channels 5
button to 2dd 2 new measurement type to @] Current
the task.
ffs  Resistance
|#  Frequency
Position

F#  Acceleration
€ Custom Voltage with Excitatio
ﬁ Sound Pressure

< Back || Mest» Firizh A

Valasszuk ki az ai0-t, majd kattintsunk a Next gombra.

Create New NI-DAQmx Task...

Vieasurement &
utomation Explc

) B Physical |

‘?NAT[ONAL
’ INSTRUMENTS

Select the physical channel(s) to
add to the task.

Supported Physical Channels
55-6009)

If you have previously configured
alobal virtual channels of the same
measurement type as the task,
click the Virtual tab to add or copy
global virtual channels to the task.
When you copy the global virtual
channel to the task, it becomes a
lacal 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 configurad, click
the TEDS tab to add TEDS channels
to the task.

For hardware that supports multipls
channels in a task, you can select -
multiple channels to add to a task
at the same time.

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

o)) e )

Irjuk be a taszk nevét: Voltage, majd kattintsunk a Finish gombra.
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Create New NI-DAQmx Task...

Vleasurement ynmmnm

utomation E

Enter a name for the task.

Enter Mame:;

Voltage

ER 3P

A Voltage taszk megjelenik a Data Neighborhood/NI-DAQmx Tasks

listaban.

9 Voltage - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration
a4 @ My System
4 (gl Data Neighborhood =9
4 (3 NI-DAQmx Tasks £ 0-
{% Thermocouple -1 |
a 20 40 &0 80

{## Thermocouplel

4 B Devices and Interfaces
4 MI-DAGMx Devices
[ NIUSB-92114: "Devl” N )

@ NIUSB-5009: "Den” Channel Settings

1> I PXI System (Unidentified)

[ 7},‘ Serial & Parallel

| nSave | = Run v| + Add Channels 2 Remove Channels

Amplitude

Configuration | Triggering | Advanced Timing |

petais [ )| * | Volkage Input Setup

Settings

[ 44 Scales
3 5] Software Signal Input Range :
[ i VI Drivers Max 10 Scaled Units
Volts [=]
Min -10

» &Y Remote Systems

Allitsuk a Max of Signal Input Range lehetéséget 5-re, a Min of Signal
Input Range lehetéséget O-ra, az Acquisition Mode lehetéséget 1 Sample

(On Demand)-ra és futtassuk a programot (Run).



24 Voltage - Measurement «

Automation
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File Edit View Tools Operate Help

_ Configuration |

4 @ My System

Ch I

& save Kokun >.| + Add Channels % R

4 [g Data Neighborhood
4 [z NI-DAQmx Tasks
{5t Thermocouple
{% Thermecouplel

Hnm Voltage |

Voltage

m

a B Devices and Interfaces
4 MNI-DAQmx Devices
# NIUSB-92114: "Devl”
@ NIUSB-6009: "Dev2"
i+ PXI P System (Unidentified)
b 5 Serial & Parallel
I 44 Scales
1+ (& Software
3 i VI Drivers
3 g Remote Systems

Configuration | Triggering | Advanced Timing |

Channel Settings

31 P

Glick the Add Channels button
(+) to add more channels to
the task.

Voltage Input Setup

Settings

Signal Input Range cenled Unite
T O\ fe
ol
Mnl \ o

Terminal Canfiguration
Differential

=]
Custom Scaling

T oesae @12

Timing Settings
Acquisition Mgda

| —

Samples to Read Rate (Hz)

k 1k

A Dbeallitott fesztiltség értéke (~2,35) megjelenik. Nyomjuk meg a Stop

gombot.

File Edit View Tools Operate Help

_Configuration |

Pl @ My System
4 [g Data Meighborhood
4 [z NI-DAQmx Tasks
{% Thermocouple
{% Thermocouplel

H J\m Voltage |

Mentstk el a beallitast (Save), ami a késébbiekben felhasznalhato lesz az

alkalmazasokhoz.

@ Voltage - Measurement & Automation Explorer

File Edit View Tools Operate Help

_ Configuration

4 @ My System
4 [l Data Neighborhood
4 @ MI-DAQmx Tasks
{% Thermocouple
[ Thermocouplel

% Voltage

|kﬂ3ave> QRun v | + AddChannels X R

Voltage

2,345027 ~
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6.4. A “Voltage” taszk hasznalata LabVIEW-ban

Nyissuk meg a Thermocouple HW1 LabVIEW f{3jlt, majd valasszuk ki a
Voltage taszkot a Task Const VI atkapcsolasaval.

-
{3 Thermocouple_HW1wvi Block Diagram *

Eile Edit View Project Operate Tools Window Help

o | & @IIEI E’|uﬂ | 15pt Application Font |~ ”:J;.'”TU:VI |C§'3'||}é|

Waveform Chart

Ll

|

¥

Write To
_ Measurement
rERea Name File

" * Signals

i I 2 I r

Analog DBL
1Chan15amp

stop

0| ﬁ

5

Kattintsunk kett6t a Write to Measurement File VI-ra. A Configure Write
To Measurement File parbeszadablakbol kiindulva valasszunk egy helyet
(ha kell, készitstink) és fajlnevet (pl. Voltage), amibe elmenthetjik az
adatokat, majd nyomjuk meg az OK gombot.

ﬂ Configure Write To Measurement File [Write To Measurement File] | J

- File Format
G:\Voltage.lvm ‘ ) Text (LVM)
N

() Binary (TOMS)
() Binary with XML Header (TDM)

Lock file for faster access

Action
Segment Headers
@ Save to one file

[] Ask user to choose file

@ One header per segment

(=) One header enly
@ Ask only once

() Mo headers
Ask each iteration
. . X Value Columns
If a file already exists
) Rename existing file () One column per channel
(71 Use next available filename () One column anly
() Append to file @ Empty time column
@ Owverwrite file Delimiter
@ Tabulater

() Save to series of files (multiple files) -
Comma

Settings...

File Description

Advanced...

" [ Cancel ] [ Help




Mentstk el a munkank pl. ,Voltage” névvel: File — Save as — Substitute

copy for original.

Nyomjuk meg a Run gombot. A beallitott fesziltség értéke (~2,35)

folyamatosan kijelzésre kertl.

i3 voltagewi Block Diagram
File Edit View Project Operate Tools Window Help

‘ ﬁ)ig} IE“.N:{IE" |15ptApp|ication Font |~ ||!,;|v||7|]:v||f§3v||}d1
="

Waveform Chart

|
" L
: »
[+
[+ L
Write T
Measurement
DAQrmx Task Name File
% Voltage |+] * Signals

! =
ity {3
Analog DBL
1Chan 15amp
stop

| ’ [C]

A leallitashoz nyomjuk meg a STOP gombot.

i3 voltage.i
File Edit Wiew Project Operate Tools Window Help
||» @1 “1
— Waveform Chart riot0 RN |
(s1or]
S’

|| I‘IJ'||'|||| |||d|

i f

\

\,\

Nyissuk meg az adatfajlt (Voltage.lvm) pl. Jegyzettombbel és gy6z6djiink
meg arrol, hogy tartalmaz adatokat.

Zarjuk be a Jegyzettombot és ezt a VI-t.
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6.5. Taszk készitése analog bemenethez DAQ Assistant
segitségével

Kattintsunk a jobb egér gombbal az NI USB-6009: ,Dev...” lehetéségre a
MAX programban és valasszuk a Test Panels... opciot, hogy egy tesztet
futtathassunk. Valasszuk az Analog Output fiilet, allitsunk be pl. 4,5-et,
mint Output Value, majd kattintsunk az Update gombra. Térjuink vissza az
Analog Input flUlre és kattintsunk a Start gombra. Ha a teszt sikeresen
lefutott, nyomjuk meg a Stop, majd a Close gombot.

Nyissunk meg egy Gj VI-t. Hogy mind a front panel, mind a blokk diagram
egyidében lathato legyen, valasszuk a kovetkezét: Window — Tile Up and
Down.

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O — NI-DAQmx—> DAQ Assistant lehetéséget és helyezziik
a VI-t a blokk diagramra.

A Create New Express Task... parbeszédablakban valasszuk az Acquire
Signals — Analog Input — Voltage lehetdséget.

Valasszuk ki az ai0-t, majd kattintsunk a Finish gombra.

Allitsuk a Max of Signal Input Range lehetéséget 5-re, a Min of Signal
Input Range lehetéséget O-ra, az Acquisition Mode lehetéséget 1 Sample
(On Demand)-ra és futtassuk a programot (Run). A beallitott fesziultség
értéke (~4,5) megjelenik. Nyomjuk meg a Stop, majd az OK gombot.

43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

& | & lEI“.u‘IE’ |15ptAppI\cation Font |~ ”:gv”ﬁ]:"”f;'l'”}ﬁ{

W
; @
3 M

DAQ Assistant
data

Kattintsunk a jobb egér gombbal a DAQ Assistant data kimenetére és
valasszuk a Create —» Numeric Indicatort. Egy szamkijelzé megjelenik a
front panelen. Futtassuk a programot (Run). A beallitott feszlltség érték
(~4,5) megjelenik a szamkijelzon.
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¥ Untitled
File Edit_ View Project Operate Tools Window Help

-‘Eﬂ @[] [ 24pt Application Font |~ [~ |[Ta |2+

Edit View Project Operate Tools Window Help

(1] 0 [10][9] 2] ol [15ot Appicston Fort -] [Fe]m] [€5-1]

Nevezzuk el a szamkijelz6t “Voltage”-nak.

|EIE Edit View Project Operate Tools Window Help

[ @] @[] [24pt Application Font |~ ][5~ |[via~ ][] [£5~]

File Edit View Project Operate Tools Window Help

[p]@] @[] [@][2] bal@] ot [15pt Application Font |~ ][5~ ][a~] [£5~ /=2

Voltage
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Hasznaljunk while ciklust az NI USB-6009 eszkozbdl torténéd folyamatos
olvasashoz. Kattintsunk a jobb egér gombbal a blokk diagramra és
valasszuk az Express —» Exec Control —» While Loop lehetéséget, hogy egy
while ciklust hozhassunk létre. Rajzoljunk ennek elérésére egy téglalapot a
DAQ Assistant VI és a numerikus kijelzé koré.

File Edit View Project Operaste Tools Window Help

File Edit View Project Operate Tools Window Help

Mﬂ ] Il' @ ||..uilﬁ.igj‘|| 15pt Application Font \v” :;."”'-T]:v' ‘@vuﬁd

DAQ Assistant
data

17

Voltage

stop
D

Nyomjuk meg a Run gombot. A beallitott feszlltség értéke (~4,5)
folyamatosan kijelzésre kerul. A leallitashoz nyomjuk meg a STOP gombot.

Project Operate Tools Window Help

Mentstk el a munkank pl. ,Voltage Input” névvel: File — Save.

Zarjuk be ezt a VI-t.
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6.6. Taszk készitése analog kimenethez DAQ Assistant
segitségével

Nyissunk meg egy Gj VI-t. Hogy mind a front panel, mind a blokk diagram
egyidében lathato legyen, valasszuk a kévetkezét: Window — Tile Up and
Down. Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O — NI-DAQmx—> DAQ Assistant lehetéséget és helyezztik
a VI-t a blokk diagramra.

A Create New Express Task... parbeszédablakban valasszuk a Generate
Signals — Analog Output — Voltage lehetdéséget.

Create New Express Task...

NI-DAQ INSTRUMENTS-

DAQ Assistant

Select the measurement type for the Acquire Signals

task. = Generate Signals

A task is a collection of one or more virtual

channels with timing, triggering, and other B Analog Output
roperties.

To have multiple messurement types

within a single task, you must first creats @] Current

the task vith one measurement type. After

you create the task, dick the Add Counter Qutput

Channels button to add a new

measurement type to the task. Digital Output

<Back [ Next> | [ Finish

Valasszuk ki az a00-t, majd kattintsunk a Finish gombra.

Create New Express Task...

NI-DAQ INSTRUMENTS-
DAQ Assistant

- & Physical
Select the physical channel(s) to
add to the task.

Supported Physical Channels

If you have previously configured S D 5B-6003) "
alobal virtual channels of the i
s=ma measuremant typa =s the
task, click the Virtual tab to add
or copy global virtual channels to
the task. Whean 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
reflacted in the task.

m,

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

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

add to = task at the same tima. i <Ctrl> or <Shift> dick to select multiple channels.

Next>< Finish , Cancel
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Végezetlill nyomjuk meg az OK gombot.

" 3 Untitled 1 Block Diagra

File Edit View Project Operate Tools Window Help

M@ @ ||I @ Mﬂ;ﬂ” 15pt Application Font |v|| ;,;.v”':u:v' |$'||3i

Kattintsunk a jobb egér gombbal a front panelre és valasszuk az Express
— Num Ctrls » Num Ctrl lehetéséget. A numerikus vezérlé megjelenik a
front panelen. Nevezzik el “ Voltage Output’nak.

I Untitled 1 Front Panel

File Edit View Project Operate Tools Window Help

& Untitled 1 Block Diagra

File Edit View Project Operate Tools Window Help

BEIE @ a2 [ 156t Application Font |~ (2o~ ][Ta~] [£5~][2dl]

W

@

Voltage Output N

o DAQ Assistant
123 u data

b=

=

Kossuik 6ssze a DAQ Assistant VI data bemenetét a numerikus vezérlovel
a huzalozasi eszkoz segitségével.
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File Edit View Project Operate Tools Window Help

(o121 [][9][25] [l ]+ [ 5et Appicotion Fort ][] [€5-14)

ﬁ

DAQ Assistant

(i —

7

-
Voltage Output]”

Irjunk be egy tetszéleges értéket (pl. 8) és nyomjuk meg a Run gombot.

FEile LditA!iew Project Operate Tools Window Help

2| @[] [ 24pt Application Font |~ |[3a|[1a~|[&2+][#5-]

Futtassuk a Voltage Input.vi programot (Run). A beallitott feszultség
értéke (~3) megjelenik. Nyomjuk meg a STOP gombot.

File Edit View Project Operate Tools Window Help
P

| @ ||| 24pt Application Font |'I ;,;.vl :u:vl ﬁvl

File Edit View Project Operate Tools Window Help

Hasznaljunk while ciklust az NI USB-6009 eszkozbe torténd folyamatos
irashoz. Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk
az Express —» Exec Control —» While Loop lehetdséget, hogy egy while
ciklust hozhassunk létre. Rajzoljunk ennek elérésére egy téglalapot a DAQ
Assistant VI és a numerikus vezérlé koré.
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Eile Edit View Project Operate Tools Window Help

[>]@] @ 1] 24pt Appiication Font |- 2o~ (a1t -] [€5-]

File Edit View Project Operate Tools Window Help

[ ]@] @ [n][@][25] ba]@ ]t [ 150t 2pplication Font |~ ][%o~][wa~] [0~ [=]

DAQ Assistant
B

=

I
Voltage Output]®

stop

0

Futtassuk mindkét programot (Run). A beallitott feszlltség értéke (~3)
folyamatosan kijelzésre kertil és modosithaté. A leallitashoz nyomjuk a
STOP gombokat.

Mentstk el a munkank pl. ,Voltage Output” névvel: File — Save.

Zarjuk be ezt a VI-t.

6.7. Komplex fajl I/O miivelet

Hasznaljuk a Voltage_Output.vi LabVIEW {3jlt.

Nagyitsuk meg a while ciklust jelz6 téglalapot.
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. b
:

g

Voltage Output] 4

(3
DAQ Assistant

Masoljuk at a Start VI, Stop VI, Read VI, Task Const VI és Waveform
Chart ikonokat a Voltage.vi fajlbol. (SHIFT+bal egér gomb az ikonokra,
majd Edit —» Copy (vagy CTRL+C) és Edit —» Paste (vagy CTRL+V).)

Waveform Chart

=

DAQmx Task Name
% Voltage [+]

DAL=

Analog DBL
1Chan 15amp

¥

L%

3
3
-

Voltage Outputy i stop

DAQ Assistant
I r data | sroe
o B L
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Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — File I/O — Format into File-t.

s

Waveform Chart

DAQm:x Task Mame
% Voltage [+]

DL

Analog DBL
1Chan 15amp

. ’

[+

[+

Voltage Qutput” - 4 stop
DAQ) Assistant

=

&

@

Nagyitsuk meg a Format into File-t, hogy 4 darab bemenet jelenjen meg
(input 1, input 2, input 3 és input 4). Kattintsunk a jobb egér gombbal a
blokk diagramra és valasszuk a Programming — File I/O0 —
Open/Create/Replace File-t.

e D % O
S

Waveform Chart

DAQmx Task Mame
% Voltage 7]

DA

Analog DBL
1Chan 15amp

. ’
v
v
Voltage Qutput] - 4 stop
DAQ Assistant
STOF |1
» data BE

=

&
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Kattintsunk a jobb egér gombbal az Open/Create/Replace File file path
(use dialog) bemenetére és valasszuk a Create — Controlt.

Kattintsunk a jobb egér gombbal az Open/Create/Replace File operation
(O: open) bemenetére és valasszuk a Create — Constant lehetdséget, amit
allitsunk at replace or create-re.

file path (use dialog)

[+ replace or create v

=]
FEEE 3
-3

Waveform Chart

|

DAQMx Task Name a4
I Voltage [+|

AlLmx

Analog DBL
1Chan 15amp

H
L .
v )|

DAQ Assistant
B FE] b data | =1or [ -

&

Voltage Qutput] stop

Egy mezo6 a fajl megadasara megjelenik a front panelen.

3 Voltage_Output.vi Front Panel =

File Edit View Project Operate Tools Window Help

@ @|24pt.ﬂpplicatinn Font |« ”!,;.v”'.“u:v"ﬁvl
Waveform Chart ploto N |

2,347

file path (use dialog)
=

C—

Voltage Output

90

Time
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Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — File I/O — Close File-t.

file path (use dialog)

DAQmzx Task Mame
% Voltage |v]

Analog DBL
1Chan 15amp

M
i
s
i H stop

Voltage Cutput]
DAQ Assistant

| [ —r e

(%

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — Timing —» Wait Until Next ms Multiple-t.

file path (use dialog) r

i)

Ehm ==
o

o replace or create ™

DAQmx Task Name
I Voltage |+]

DitELmox

TS|
Analog D
1Chan15a

BL
mp

. ’
3
id
Voltage Output] 4 stop
DAQ Assistant
STOF 3
m F . o
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Kattintsunk a jobb egér gombbal a Wait Until Next ms Multiple

millisecond multiple bemenetére és valasszuk a Create — Controlt, majd
helyezzik a vezérlét a while cikluson kivulre.

millisecond multiple|

oy
B
[EED

Waveform Chart

f]
DAQmx Task Name _;E:»

il

O
v .
s M

- DAQ) Assistant

m .Iﬁ_23|> b data s1or -

&

stop

Egy Uj vezérloé megjelenik a front panelen.

m Voltage_Outputwi Front Panel *

File EditEroje(t Operate Tools Window Help

@ @|24pt}’-\pp\i(atmn Font |~ ”!Dv"'._u:v”ﬁvl
Waveform Chart Plot0 ER |

2,347~

file path (use dialog)
5 =

Voltage Output

°

millisecond multiple

d°

Time

Helyezztink egy szorzas funkciot a blokk diagramra: kattintsunk a jobb

egér gombbal a blokk diagramra és valasszuk a Programming — Numeric
— Multiply-t.
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millisecond multiple;

file path (use dialog) f
_ L 0

Waveform Chart

DA mx

Analog DBL
1Chan 15amp

L
r
i .
+ H stop

DAQ Assistant
r data | =ror {3

L

&

Voltage Output]

|

Annak érdekében, hogy az adatokat kuiléon sorokban lathassuk majd,
kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Programming — String —» Tab Constant, majd a Programming — String

— End of Line Constant lehetéségeket.

millisecond multiple

file path (use dialog) . Y
= :

[+ replace or create 7|

E =
H

Waveform Chart

Analog DEL
1Chan 15amp
W
3
;
¥ stop

Voltage Qutput”

DAQ Assistant
F’ data | sTor {1 '
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Kossuik 6ssze a huzalozasi eszkoz segitségével:

a Start VI task out kimenetét a Read VI task/channels in
bemenetével,

a Start VI error out kimenetét a Read VI error in bemenetével,

a Read VI task out kimenetét a Stop VI task/channels in bemenetével,
a Read VI error out kimenetét a Stop VI error in bemenetével,

a Task Const VI-t a Start VI task/channels in bemenetével,

a millisecond multiple controlt a While Until Next ms Multiple
ikonnal,

az Open/Create/Replace File refnum out kimenetét a Format into
File input file bemenetével,

az Open/Create/Replace File error out kimenetét a Format into File
error in bemenetével,

a Format into File output file refnum kimenetét a Close File refnum
bemenetével,

a Format into File error out kimenetét a Close File error in
bemenetével,

szorzas funkci6 x bemenetét a millisecond multiple control és a While
Until Next ms Multiple k6zo6tti 6sszekottetéssel,

a Loop iteration ikont a szorzas funkcié y bemenetével,

a szorzas funkci6 x*y kimenetét a Format into File input 1
bemenetével,

a Tab Constant ikont a Format into File input 2 bemenetével,

a Read VI data kimenetét a Format into File input 3 bemenetével,

a grafikus kijelz6t a Read VI és a Format into File input 3 bemenete
kozotti 6sszekottetéssel €s

az End of Line Constant ikont a Format into File input 4
bemenetével.
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millisecond multiple
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1Chan 15amp
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:
Voltage Output” ¥ stop
= DAQ Assistant
m Hft.z3)d b data » -

Mentstik el a munkank pl. ,Voltage Input Output” névvel: File —» Save as
— Substitute copy for original.

Valasszunk egy helyet (ha kell, készitsink) és fajlt (pl.
Voltage_Input_Output.txt), amibe elmenthetjiik az adatokat. Allitsunk be
pl. 3-at, mint Voltage Output és pl. 100-at, mint millisecond multiple,
majd futtassuk a VI-t (Run).

ﬂ Voltage_Input_Outputwi Front Panel

File Edit View Project QOperaste Tools Window Help

"E IE ‘ 24pt Application Font |+ I| [ I|Ev ”ﬁv I
Waveform Chart Piot0 NG |
=

file path (use dialog)

I% G: ‘
S
5
e

Eoltage Output
millisecond multiple J
' Time

A Dbeadllitott fesztltség értéke (~3) kirajzolodik a grafikus kijelzon. A
leallitashoz nyomjuk meg a STOP gombot.

P

-
in
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m Voltage Input_QOutputwvi

File Edit View Project Operate Tools Window Help

[ [@n
BrR) Waveform Chart M'

""u\ H i W 'r. ‘\

file path (use dialog)
%G EI

Voltage OQutput

-

millisecond multiple

;‘j 100

Amplitude

Nyissuk meg a Voltage Input Output.txt fijlt pl. Jegyzettombbel, hogy
ellendrizhesstik a munkankat. Az adatok 100 ms-onként Uj sorban
jelennek meg.

997651
997015
997651
000831
997651
998923
008023
997015
998923
997651
998923
000195
999559
000831
000831
098287
008923
000831
997651
908923
998923
997651
000195
000195
000195
998923
098923
998287
999559
997015
1998923

-
wn
o
=]

PR P P T P i it I P P P L P P i L R Ll P P ) R R R R L R R R

Zarjuk be a Jegyzettombot.

Annak érdekében, hogy az id6 masodpercben kertiljon rogzitésre, egy osztas
funkciot is beépitink. Kattintsunk a jobb egér gombbal a blokk diagramra
és valasszuk a Programming — Numeric — Divide lehetéséget.

Tordljuk a Multiply x bementéhez tartozo Osszekottetést. Kattintsunk a
jobb egér gombbal az osztas funkci6 y bemenetére és valasszuk a Create —
Constant lehetéséget, hogy egy konstanst adhassunk ehhez a bemenethez,
melynek értéke 1000.

Kosstk Ossze az osztas funkcio x bemenetét a millisecond multiple
control és a While Until Next ms Multiple ko6zotti 6sszekottetéssel a
huzalozasi eszko6z segitségével, majd az osztas funkcié x/y kimenetét a
szorzas funkci6 x bemenetével.
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millisecond multiple
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Futtassuk a VI-t (Run), a leallitashoz pedig nyomjuk meg a STOP gombot.
Nyissuk meg a Voltage Input Output.txt fijlt pl. Jegyzettombbel. Az
adatok tovabbra is 100 ms-onként, de masodperc formatumban jelennek

meg.
0,000000 2,999559
0,100000 3,000195
0,200000 2,997015
0,300000 2,998923
0,400000 3,000195
0,500000 2,998923
0,600000 2,998287
0,700000 3,000195
0,800000 2,999559
0,800000 2,998923
1,000000 2,998923
1,100000 2,998287
1,200000 2,998923
1,300000 3,000831
1,400000 2,997015
1,500000 2,997015
1,600000 2,998287
1,700000 2,997015
1,800000 3,000195
1,900000 2,998923
2,000000 2,998923
2,100000 3,000831
2,200000 3,000195
2,300000 3,000831
2,400000 2,998287
2,500000 3,000195
2,600000 2,998923
2,700000 2,998923
2,800000 2,998923
2,900000 2,999559
3,000000 2,998287

Nevezziik el a front panel elemeit.
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-
ﬂ Vaoltage_Input_Outputwi Front Panel *

File Edit View Project Operate Tools Window Help

|LJ‘>1@1 @Pdpt.ﬁppli(atmn Font |+ ”:mv"'._ﬂv"&vl
Waveform Chart Ml

3,001~

L'I|‘ ‘l

Amplitude

oltage Output [V]

v, E

i

A blokk diagram elrendezéséhez nyomjuk meg a Clean Up Diagram
gombot.

'|H‘|"\|P'\I |H Nn‘

Time

3 Voltage_Input_Outputwi Block Diagram *
File Edit View Project Operate Tools Window Help

2 | IEP..D*IEI |15ptAppI|catmn Font |« ””;.'” u.YI fﬁ" '

:

H
DAQ Assistant
iz dats

Violtage Output [V]

DAme Task Name

Analog DBL |
1Chan 15amp

Mentsuik el a munkank: File —» Save.

Zarjuk be a VI-okat és a Jegyzettombot.

’” o

6.8. Taszk készitése potenciométerrel eloallitott
fesziiltség jel fogadasara

lllesszink egy potentiométert a terminal blokkhoz a 18. abra szerint,
majd csatlakoztassuk az adatgyiijtét a szamitégéphez. Ekkor az
adatgyujton talalhato LED folyamatosan villog.
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L BN
+5V ATO+ GND

18. abra A potenciométer illesztése az adatgyijtéhoz

Nyissunk meg egy Gj VI-t. Hogy mind a front panel, mind a blokk diagram
egyidében lathato legyen, valasszuk a kévetkezé6t: Window — Tile Up and
Down.

Kattintsunk a jobb egér gombbal a blokk diagramra és valasszuk a
Measurement I/O — NI-DAQmx—> DAQ Assistant lehetéséget és helyezziik
a VI-t a blokk diagramra.

A Create New Express Task... parbeszédablakban valasszuk az Acquire
Signals — Analog Input — Voltage lehetéséget.

Valasszuk az aiO-t, majd kattintsunk a Next gombra.

Allitsuk a Max of Signal Input Range lehetéséget 5-re, a Min of Signal
Input Range lehetéséget O-ra, a Terminal Configuration lehetéséget RSE-
re és futtassuk a programot (Run). A kijelzett feszultség értéknek 5-nél
kisebbnek kell lennie.
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5% DAQ Assistant

G X
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A feszlltség értéke a potentiométerrel valtoztathato.
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Végezetul kattintsunk az OK gombra.

Kattintsunk a jobb egér gombbal a front panelre és valasszuk az Express
— Graph Indicators —» Waveform Chart lehetdéséget, hogy egy grafikus
kijelz6t helyezhesstink a front panelre. A grafikus kijelz6 megjelenik a
front panelen.

Kossuk O0ssze a DAQ Assistant VI data kimenetét a grafikus kijelzével a
huzalozasi eszko6z segitségével.

Nyomjuk meg a Run gombot, hogy tesztelhesstik a programot.

{3 Untitled 1 Front Panel

File Edit View Project Operate Tools Window Help

‘}g IEI | 24pt Application Font |~ ” = “Tu:v “ﬁ- *
Waveform Graph Plot0 RN |

Amplitude

43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

o | B IE‘|I.D|IE’ |15ptApp\|catmn Font |« ”=mv“ﬁ~||f§'\v“y~'|

" "l Waveform Graph
DAQ Assistant

data

§3 Untitled 1 Front Panel *

File Edit View Project Operate Tools Window Help

|ﬁ>|{§}| lEHEalptAppllcatlon Font |+ HEDYHTD:v “ﬁv‘
Waveform Graph Voitage [N |

2,54+
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Hasznaljunk while ciklust folyamatos olvasashoz. Kattintsunk a jobb egér
gombbal a blokk diagramra és valasszuk az Express —» Exec Control —
While Loop lehetéséget, hogy egy while ciklust hozhassunk létre.
Rajzoljunk ennek elérésére egy téglalapot a DAQ Assistant VI és a grafikus

kijelz6 koré.
Futtassuk a VI-t (Run). Folyamatos adatmegjelenités lathaté a grafikus

kijelzén. Nyomjuk meg a STOP gombot.

43 Untitled 1 Front Panel =

File Edit View Project Operate Tools Window Help

‘iE @|24pt}’-\pplication Font |~ ||=J:I'||"_D:'||ﬁ'|
' aveform Graph Voltage RN |

Amplitude

Tirne

43 Untitled 1 Block Diagram *
File Edit View Project Operate Tools Window Help

o | & @“ﬂﬂlﬁ’- | 15pt Application Font |~ ”5;.'”7]:" |C§')v||}é1

" X ! ‘Waveform Graph
DAQ Assistant =

data e

stop

| '

A mintak szama és a mintavételezési idé6 modosithato a DAQ Assistant VI-
ra torténd kettés kattintassal.

Allitsuk a Samples to Read és a Rate lehetéségeket pl. 100-ra, majd
kattintsunk az OK gombra.
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{3 DAQ Assistant =

p o + X &
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{3 Express Task # Connection Diagram BBack ﬂ ﬁ
- -

g 1,6: Measuring Voltage
B 25- E Most measuremant
5 2,45 . , I I i i i i i ! devices are designad

o
=1
=1
T
=1
w

04 0,5 0,6 0,7 0,8 0,9 0,99 for measuring, or
reading, voltage. Tro
commen voltsge
measurements are DC

Defan?su “| Volage Input Setup - and AC.

= DE voltages are ussful
Settings for messuring
phenomena that
Signal Input Range change slovly vith time,

Time

+)
%)
)

Scaled Units such as temperature,
Max 5 pressure, or strain.

Volts [=]

Min 0 AC voltages, on the
other hand, are
waveforms that
constantly increase,
decrease, and reverse
polarity. Most
powerlines deliver AC

Terminal Configuration voltage.
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the task.
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Create New to create 2

Acquisiton Mode Samples to Read Rate (Hz) new custam seals
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Futtassuk a VI-t (Run), majd a leallitashoz kattintsunk a STOP gombra.

§3 Untitled 1 Front Panel *

File Edit View Project Operate Tools Window Help

IE | 24pt Application Font |+ ”;mv I|'-T]:v I|ﬁv I
Voltage m I

A
|| || I”n'ﬁl“l
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A kijelzés ideje szamithaté: mintak szama x mintavételezési
(1/frekvencia), pl. 100-1/100 Hz =

id6
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Amikor a VI fut, a feszlltség értéke tetszdlegesen valtoztathaté a
potentiometerrel. A leallitashoz kattintsunk a STOP gombra.

File Edit View Project Operate Tools Window Help
»[3][@[n]
(o Dwaveform Graph voitage 0% |

Amplitude

Mentsuik el a munkank ,Voltage_Potentiometer” névvel: File — Save.

Zarjunk be minden megnyitott programot.

Irodalomjegyzék

1. User Guide and Specifications - NI USB-6008/6009
2. http://sine.ni.com/nips/cds/view/p/lang/hu/nid /201987 (26/08/2013)
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FOREWORD

Technological development, economic mass production and the need for the
expected high quality essentially reformed requirements on the collection,
storage and registration of measurement data.

Measurement can be considered to be one of the most inevitable disciplines
of our age. Several areas of industry demand as part of their daily routines
the elaboration and implementation of different measurement procedures.
However, the complexity of measurement tasks made it more and more
difficult to assess measurement results. Development trends show the
emergence of automatic measurement systems through all-purpose
measurement tools and specialised tools and equipment which is a major
opportunity for solving the above mentioned problem. Measurement uses
the most up-to-date technology, on the one hand, and it is based on already
applied and well-established measurement methods and techniques, on the
other.

With the appearance and speedy development of computers, measurements
could have been processed corresponding to the needs of the era, together
with the possibility to automatize the whole measurement process. The
collection and storage of measurement data can be done automatically and
specific software makes it possible to evaluate and print measurements in
graphic and numeric format. The majority of the users like to see the
measured values immediately in the moment of the measurement, that is,
they prefer real-time display. The modern programs include real-time data
display.

As a further purpose of the collection and storage of measurement data, we
may mention the control of the operation of different systems, the
comparison of planned and implemented systems according to data
recorded on the long term, the recognition of the potential of the systems,
the obtaining of data necessary for implementation and of course the
realisation of required amendments for optimal efficiency.

To sum up, we can say that although the paper and the pencil are
important everyday tools of our life, still, they are pushed into the
background when it comes to the collection, storage and registration of
measurement data.
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This book presents modern measurement data acquisition and storage
opportunities.

The chapters are broken down as follows:

Firstly, the SI base and derived units, prefixes and basic principles of
sensors and data acquisition are summarized in chapter 1.

Secondly, in chapter 2, a temperature conversion is described in LabVIEW
environment.

Next, acquisition and storage of measured data without hardware in
LabVIEW environment are presented in chapter 3.

In chapter 4 and chapter 5, data acquisition using NI USB-9211
thermocouple input device in LabVIEW environment is shown.

Finally, chapter 6 gives some examples of data acquisition using NI USB-
6009 multifunction I/O device in LabVIEW environment.
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1. INTRODUCTION TO DATA ACQUISITION

Measuring is the process of comparing unknown magnitude of certain
parameter with the known predefined standard of that parameter.

Measurement is applied in order to determine measured variables. A
measured value is the value that is determined and indicated at the output
as the representation of a measured variable. It is indicated as the product
of a numerical value and the unit of the measured variable (e.g. 30 °C). The
next main methods of measurement can be distinguished:

e direct or indirect, and

e analog or digital.

Measurement can be considered as an operation of data acquisition and
presentation.

This chapter gives a brief overview of SI base and derived units, prefixes,
basic principles of sensors and data acquisition.

1.1. SI Base and Derived Units, Prefixes

The International System of Units (SI) is the standard system of

measurement. The SI consists of two classes of units: base units and
derived units. There are seven base units of the SI, as given is Table 1.

Table 1 Basic SI units

Quantity Unit
Name Symbol Name Symbol
length 1 meter (metre) m
mass m kilogram kg
time t second S
electric current I ampere A
thermodynamic temperature T kelvin K
amount of substance n mole mol
luminous intensity I, candela cd

Derived units are expressed algebraically in terms of base units or other
derived units. Table 2 lists some examples of derived units.
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Table 2 Examples of SI derived units

Quantity Unit

Name Name Symbol
area square meter m?
volume cubic meter m3
speed, velocity meter per second m-s-1
acceleration meter per second squared m-s-2
wave number reciprocal meter m-!
mass density kilogram per cubic meter kg:m-3
specific volume cubic meter per kilogram m3-kg-!
current density ampere per square meter A-m-=2
magnetic field strength | ampere per meter A'm-1
concentration mole per cubic meter mol-m-3
luminance candela per square meter cd'm-2

Some SI derived units with special names and symbols are listed in Table 3.

Table 3 Examples of SI derived units with special names and symbols

Quantity Unit
Combination of
Name Name Symbol Base Units

plane angle radian rad mml=1
solid angle steradian ST m2m=2=1
frequency hertz Hz s-1
force newton N m-kg-s2
pressure, stress pascal Pa N/m2, m-1-kg-s2
energy, work, quantity of heat | joule J N'm, m2-kg-s2
power watt W J/s, m2-kg's3
electr%c.charge, quantity of coulomb c SA
electricity
electric po‘Fential difference, volt v W/A, m>kgs A
electromotive force
capacitance farad F C/V, m2-kg1s+A2
electric resistance ohm Q V/A, m2-kg-s3:-A2
electric conductance siemens S A/V, m2-kg1-s3-A2
magnetic flux weber Wb V-s, m2-kg's2-A-1
magnetic flux density tesla T Wb/m?2, kg:s-2-A-1
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The SI derived units with special names and symbols given in Table 3 may
themselves be included in the names and symbols of other SI derived units,
as shown in Table 4.

Table 4 Examples of SI derived units whose names and symbols include SI

derived units with special names and symbols

Quantity Unit
Combination
N N 1
ame ame Symbo of Base Units
dynamic viscosity pascal second Pa-s m-1-kg-s-1
moment of force newton meter N'm m2-kg-s2
t
surface tension fewton per N/m kg's2
meter
. radian per
1 1 t d m-lg-1 = g-1
angular velocity second rad/s mmls!=s
radian per
angular acceleration second rad/s? mmls2=g2
squared
heat flux density, irradiance watt per W /m?2 kg's3
square meter
. joule per a1
heat capacity, entropy Kkelvin J/K m2-kg-s2-K
. . joule per
fic heat t
e S T -
P Py kelvin
. joule per
fi k 2.g-2
specific energy kilogram J/kg m2-s
. watt per meter ) Do a3 1
thermal conductivity Kkelvin W/ (m-K) m-kgs3-K
. joule per 3 Lkors-2
energy density cubic meter J/m m-1-kg-s
electric field strength volt per meter V/m m-kg-s3-A-l
lomb
electric charge density cou .om per C/m3 m-3-s-A
cubic meter
lomb
surface charge density coutomb per C/m?2 m2-s-A
square meter
s farad per
ttivit F 3. ko-1-g4 A-2
permittivity meter /m m-3-kg-l-s




110

The SI prefixes used to form decimal multiples and submultiples of units
are given in Table 5.

Table 5 Prefixes

Factor | Name | Symbol
10-24 yocto y
10-2t zepto z
10-18 atto a
10-15 femto f
10-12 pico P
109 nano n
10-6 micro u
10-3 milli m
10-2 centi c
10-1 deci d
10! deca da
102 hecto h
103 kilo k
106 mega M
109 giga G
1012 tera T
1015 peta P
1018 exa E
102! zetta Z
1024 yotta Y

Examples:

e 3pF=3101F =0,000000000003 F,

e 3mA=23103A=0,003A,

e 3GW=3-109W =3 000 000 000 W,

¢ P=UI=3mV-:3mA=3-103V-3-103 A =9-106V-A=9-106W =9 uW or
0,009 mW.

Prefixes must not be used in combination (e.g. 3 ukg):
e 3 ukg=3mg=0,003g.
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1.2. Sensors

The number of quantities is without limit. The sensor (Figure 1) is a
converter that measures a physical quantity and converts it into a signal
(into an electrical signal) which can be read by a device.

Input Chutput

signal sigmal
Sensor  f =

Figure 1 Sensor

Characteristics of sensors can be divided into static and dynamic. Static
characteristics: relation between the output and input when the input does
not changes or the input is changing with a slow rate.

Some static characteristics of sensors:
e input range,

e accuracy,

e resolution,

e sensitivity,

e linearity,

e hysteresis and

e drift.

Dynamic characteristics: relationship between the system input and output

when the measurand is varying rapidly. Three types can be distinguished:

e Zero order systems (e.g. a potentiometer, see Figure 6), where the input
and output are related by an equation

8-y =X(1) . (1)

e First order systems (e.g. a mercury thermometer immersed into fluid),
where the input and output related by a first-order differential equation

d (2)
al-d—)t/Jra0 -y =X(1) .
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e Second order systems (e.g. a mass-spring-damper system or a
thermometer covered for protection), where the input and output are
related by a second-order differential equation

d’ d (3)
a, -FZ+al-d—¥+ao -y =X(1).

MATLAB Simulink model of a mass-spring-damper system is presented in
Figure 2.

-+
> 4>®—> lis » 1s |-
Step _
1/Mass 5 b Scope
Kok
Damping
-K

Stiffness

Figure 2 MATLAB Simulink model of a mass-spring-damper system

The second-order step responses are given is Figure 3.

Figure 3 Response types: overdamped, critically damped and underdamped
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Temperature is one of the most important quantities, and other quantities
(e.g. resistance, voltage, pressure, volume, length) can depend on it.

In chapter 3 and chapter 4, a thermocouple type K as sensor is used for
measuring temperature. A thermocouple consists of two dissimilar metals,
joined together at one end. When the junction of the two metals is heated or
cooled a voltage is produced that can be correlated back to the temperature.

The thermocouple is available in different combinations of metals or calibrations.
The four most common used types are J, K, T and E. Type K has a Chromel
(90 % nickel and 10 % chromium) positive leg and an Alumel (95 % nickel,
2 % manganese, 2 % aluminium and 1 % silicon) negative leg. Some
structural types of thermocouple are given in Figure 4.

n-*

Figure 4 Thermocouples for different applications

Besides thermocouples, RTD and thermistor are also used for temperature
measurement. RTD (Resistance Temperature Detector) is a temperature
sensor which measures temperature using the principle that the resistance
of a metal changes with temperature. Platinum is the most commonly used
metal for RTD. Thermistor is a semiconductor device whose resistance also
varies significantly with temperature. Its name comes from a combination of
the words thermal and resistor. There are two types: NTC (Negative
Temperature Coefficient) and PTC (Positive Temperature Coefficient).

Figure 5 lists some widely used types of temperature sensor.
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Quantities

Electric

[ Current ] [ Voltage ] [ Resistance ] [ Etc. ]

Non electric

!

[ Level ] [ Pressure ] [Temperature] [ Etc. ]

Contact

Etc.

Figure 5 Some sensors for measuring temperature

In subchapter 6.8, a variable resistor (potentiometer) is used as voltage
divider. A potentiometer is a resistive sensor. There are two types of
potentiometer: linear and rotary. The linear potentiometer has a slide. The
rotary potentiometer (Figure 6) can be a single turn or multiturn.
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Potentiometer

3o

Figure 6 Potentiometer as a voltage divider

1.3. Data Acquisition (DAQ)

Data acquisition (DAQ) is the process of measuring a quantity such as
voltage or temperature with an instrument (e.g. digital multimeter or special
device) supported by software.

Multimeter combines several measurement functions in one unit and it can
measure electrical properties, such as voltage, current and resistance.
Nowadays, most multimeters include the capability to measure, test and
investigate:

e frequency,

e capacity,

e temperature,

e diode,

e transistor and

e continuity.

The two main kinds of a multimeter are analog and digital.

Analog multimeter uses a microammeter whose pointer moves over a
calibrated scale (Figure 7). The needle is activated by a magnetic field which
causes it to rotate. Accuracy is the most serious drawback of analog
multimeter and an analog multimeter can be difficult to read. But, it does
not require batteries to operate as long as ohms are not being measured
and it is usually cheaper than digital multimeter.
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Figure 7 Voltcraft VC-5070 analog multimeter

Digital multimeter uses digital and logic technology (integrated circuits) and
DMM enables many new features (e.g. data acquisition, see Figure 8) to be
embedded in the design.

Physical - Signal
quantity for

(measurand) processing Digital
—— % Sensor - Iti Computer
Temperature Electric multimeter
[°C] Th le Potential
ermocotiple difference
(mV]

Figure 8 Data acquisition using digital multimeter

Principle of digital measurement is illustrated in Figure 9.
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Analog

signal 3V

AD

converter

Drigital

signal 0101

Decoder

Display |

Figure 9 Principle of digital measurement

Type METEX M-32 digital multimeter (Figure 10) can be used for data
acquisition.

Figure 10 METEX M-32 digital multimeter
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Specifications:

AC voltage (400 mV - 750 V),

DC voltage (400 mV - 1000 V),
AC current (4 mA - 20 A),

DC current (4 mA - 20 A),
resistance (400 Q - 40 MQ),
temperature (0 °C - 1000 °C),
capacitance (4 nF - 400 nF),
diode, transistor, continuity test,
3 3/4 digit (3999 counts),

42 segment analog bar graph display,
over-load indication,

automatic polarity indication and
RS-232C interface.

The METEX M-32 RS-232 port can be connected to a USB port computer
using a RS232 to USB adaptor. Scope View software allows to write data
(e.g. temperature) to text file (Figure 11).

|Z) Data File Reviewer E

Help

50,00
45,00
40,00
35.00
30,00
25.00
20,00
156,00

nm

FileName:
tErnp. bRt
Jul 15, 2008

Screen: 1

Max:

uta Sca

Min:

oMz C

10:08:54am
Frint

[[Eo
Start |
[T

Open File

Meter Display Horz: 00:00:30/di
Vert: 5 Cldiv

Vert Dffset: 10

Time: 10:09: 46am DMM Setting: 1200 C  Temp

Figure 11 Scope View software

Trigger Mode: Rizing
Trigoger ¥alue: 0

The acquired data (temperature) with 1 second intervals can be found in
different lines (Figure 12).
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‘wwE Scope Settings:

Horz: 00:00:30/diw

Vert: 5,00 C/div

vert offset: 10

Trig: off

Trig Mode:

Auto Scale: 0

‘W mater Setting  at test start 10:02:1lam

1200 C

R R R R R R R R R R R T R R R T TR T T R R R

mMode: 1 1 5 10 oo 0 01 1200 C TE1 O

"wwE opun Scope pressed at 10:03:32am

1200 C

R R R R R R R R R R R T R R R T TR T T R R R

mMode: 1 ) 10 0o ol C TE1 O
pozo C TE 10:04:03am 180
0020 C TE 10:04 :04am 180
0020 C TE 10:04:05am 180
0g22 C TE 10:04 106am 1a8
0g22 C TE 10:04:07am 1a8
0023 C TE 10:04 :08am 162
0024 C TE 10:04 10%9am 156
0024 C TE 10:04 :10am 156
0024 C TE 10:04:11am 156
0024 C TE 10:04:12am 156
0024 C TE 10:04:13am 136
0024 C TE 10:04 :14am 156
0024 C TE 10:04:15am 156
0024 C TE 10:04 :16am 156
0024 C TE 10:04:17am 136
0025 C TE 10:04 :18am 150
0025 C TE 10:04 :1%am 150
0025 C TE 10:04 :20am 150
0025 C TE 10:04:21am 150
0025 C TE 10:04:22am 150
0026 C TE 10:04:23am 144
0026 C TE 10:04 :24am 144
0027 C TE 10:04:25am 138
0027 C TE 10:04 :26am 138
0027 C TE 10:04:27am 138
0027 C TE 10:04 :28am 138
0027 C TE 10:04 :2%am 138
0023 C TE 10:04 :30am 152
0028 C TE 10:04:31am 132
0028 C TE 10:04:32am 132
0028 C TE 10:04:33am 132

Figure 12 Acquired data (temperature) in text file

Nowadays, instead of digital multimeter special DAQ device is used to
acquire data. The full DAQ system consists of sensor(s), DAQ device (e.g. NI
USB-9211, see chapter 4) and computer with software (e.g. LabVIEW)
(Figure 13).

5§
et |
Physical Signal ::-_‘f-:- o
quantity for
{measurand) processing
% Sensoris) t Computer
Temperature Electric
rcl Thermocouple  potential
ditference
[mV1]

Figure 13 Data acquisition using DAQ device
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Next chapters describe modern measurement data collection and storage
opportunities in LabVIEW environment using National Instruments data
acquisition devices.

Literatures

1.

2.

®© N

10.

11.

12.
13.

Dunn P. F.: Measurement, Data Analysis, and Sensor Fundamentals for
Engineering and Science, CRC Press, Boca Raton, 2011, 614. p.

IDC Technologies: Practical Instrumentation for Automation and Process
Control for Engineers and Technicians, 2004, 373. p.

Mari L.: Lectures on Measurement Science, Luis Papers, 2004, vol. 157., pp.
1-38.

Shieh J., Huber J. E., Fleck N. A., Ashby M. F.: The Selection of Sensors,
Progress in Materials Science, 2001, vol. 46., pp. 461-504.

Siemens: Measuring Technology, Siemens Switzerland Ltd, 86. p.

(https:/ /www.hgs.sbt.siemens.com/gip/general/dlc/data/assets/hq/Meas
uring-Technology A6V10208877 hqg-en.pdf) (26/08/2013)

Vetelino J., Reghu A.: Introduction to Sensors, CRC Press, Boca Raton,
2011, 208. p.

http://courses.cs.tamu.edu/rgutier/ceg499 s02/12.pdf (26/08/2013)

http:/ /physics.nist.gov/Pubs/SP811 /sec04.html (26/08/2013)
http://sine.ni.com/np/app/main/p/ap/daq/lang/hu/pg/1/sn/nl7:daq/f
mid/652/ (26/08/2013)

http:/ /www.conrad-uk.com/ce/en/product/ 120285 /Voltcraft-VC-5070-
Analogue-Multimeterti (26/08/2013)

http://www.idc-

online.com/technical references/pdfs/instrumentation/Static%20and%20D
ynamic%20characteristics%200f%20instruments.pdf (26/08/2013)

http:/ /www.tcdirect.hu/deptprod.asp (26/08/2013)

http:/ /www.tequipment.net/MetexME-32.html (26/08/2013)



https://www.hqs.sbt.siemens.com/gip/general/dlc/data/assets/hq/Measuring-Technology_A6V10208877_hq-en.pdf
https://www.hqs.sbt.siemens.com/gip/general/dlc/data/assets/hq/Measuring-Technology_A6V10208877_hq-en.pdf
http://courses.cs.tamu.edu/rgutier/ceg499_s02/l2.pdf
http://physics.nist.gov/Pubs/SP811/sec04.html
http://sine.ni.com/np/app/main/p/ap/daq/lang/hu/pg/1/sn/n17:daq/fmid/652/
http://sine.ni.com/np/app/main/p/ap/daq/lang/hu/pg/1/sn/n17:daq/fmid/652/
http://www.conrad-uk.com/ce/en/product/120285/Voltcraft-VC-5070-Analogue-Multimeterű
http://www.conrad-uk.com/ce/en/product/120285/Voltcraft-VC-5070-Analogue-Multimeterű
http://www.idc-online.com/technical_references/pdfs/instrumentation/Static%20and%20Dynamic%20characteristics%20of%20instruments.pdf
http://www.idc-online.com/technical_references/pdfs/instrumentation/Static%20and%20Dynamic%20characteristics%20of%20instruments.pdf
http://www.idc-online.com/technical_references/pdfs/instrumentation/Static%20and%20Dynamic%20characteristics%20of%20instruments.pdf
http://www.tcdirect.hu/deptprod.asp
http://www.tequipment.net/MetexME-32.html

121

2. TEMPERATURE CONVERSION IN
LABVIEW

LabVIEW (Laboratory Virtual Instrumentation Engineering Workbench)
created by National Instruments (NI, www.ni.com) is system design software
that provides engineers and scientists with the tools needed to create
measurement and control systems.

The programming language used in LabVIEW, also referred to as G, is a
dataflow programming language. This means that LabVIEW uses icons
instead of lines of text to create applications. LabVIEW programs are called
Virtual Instruments or VIs for short.

Every LabVIEW program has two parts:
e a front panel and
e a block diagram.

The front panel serves as a graphical interface for the user, while the block
diagram contains graphical code elements and connections.

The next simple model in LabVIEW converts degree Celsius to degree
Fahrenheit and Kelvin.

Three temperature scales are widely used today: Celsius, Kelvin and
Fahrenheit. In the Celsius scale the 0 °C is defined as the freezing point of
water and 100 °C is defined as the boiling point of water. This scale has 100
divisions. The Kelvin scale uses the same unit of division as the Celsius
scale, but it starts at absolute zero. Absolute zero is O K = -273.15 °C.
Therefore the freezing point of water is 273,15 K and the boiling point of
water is 373,15 K. The Fahrenheit scale defines the freezing point of water
as 32 °C and the boiling point of water as 212 °C. This means that between
the freezing point and boiling point there are 180 divisions.

The model uses the next equation:
t[°F] = 1,8-t[°C]+32, 4)

T[K] = t[°C]+273,15. (5)

Follow the next easy steps to build your own model for temperature
conversion.
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Launch LabVIEW and the Getting Started window appears. This window is
used to create new VIs, view the most recently opened LabVIEW files,
launch the LabVIEW help and find examples.

In the New section of the Getting Started window, click Blank VI to open a

new VI.

{3 Getting Started

= <l

B LabVIEW

New

"l Blank VI

&) Empty Project
Jlé-j VIfrom Template...
£ More...

Open
[l C:\Users\Joci\Desktop\Untitled 1.vi
g;l, C: ALabVIEW programokMérés vi
[l C:\.\LabVIEW programok\Pozicionalds.vi
g;l, Pezicio_slidemode_finom_linearis_m2.vi
[l H\..\LabVIEW programok\Poziciondlas.vi
g;l, C:\. ALabVIEW programokiwi-bol kép.vi
[l C:\.\block_diagram_kepmentes (2).vi
g;l, H:\ALabVIEW programokivi-bol kép.vi
[l C:\.\block_diagram_kepmentes.vi
g;l. ChUsers\Joci\DesktopVI-bdl kép.vi
= Browse...

Licensed for Professional Version

Latest from ni.com
LabVIEW News (3)
LabVIEW in Action (15)
Example Programs (4)
Training Resources (3]

Online Support
Discussion Forums
Code Sharing
KnowledgeBase
Request Support

Help
Getting Started with LabVIEW
LabVIEW Help
List of All Mew Features

Examples

&, Find Bxamples...

The Front Panel and Block Diagram both appear. You can switch between
the Front Panel window and Block Diagram window at any time by

pressing the <Ctrl-E> keys or select Window — Show Front Panel or Show

Block Diagram.

13 Untitled Block Diagram
Ele I'$3 untitied (Front Panel

SRk
|

== ==

File Edit View Project Operate Tools Window Help

|d>|@+ IE | 24pt Application Font |~ ”!,;'"'-u“'.'”ﬁvl

To see both the Front Panel and Block Diagram at the same time, select

Window — Tile Up and Down.
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Eile Edit V¥iew Project Operate Tools Window Help

[ [@] @[ m] [28pt Application Font |~ ][3e][Fa~ ][] [#5-]

3 Untitled 1 Blocl
Eile Edit Yiew Project Operate Tools Window Help

[>]@] @[n][@][25] [sal@] o3 [ 150t Application Font [~ ][5 |[-6a~] [€5~][2a]

Right-click on the Front Panel and select Modern - Numeric - Numeric
Control. Place the Numeric Control on the Front Panel by moving the
mouse to the desired location and left-clicking on that spot, then name the
Numeric Control “Degree Celsius”.

{3 Untitied 1F

File Edit View Project Operate Tools Window Help

—————————

3 Untitled 1 Blocl
File Edit View Project Operate Tools Window Help

[>]@] @[m][2][e5] sa@] 7 [ 150t Application Font [+ ][fo~ ][] [0~ ][22

Degree Celsius

(»

|
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Right-click on the Front Panel and select Modern —» Numeric —» Numeric
Indicator. Place the Numeric Indicator on the Front Panel and name the
Numeric Indicator “Degree Fahrenheit’”. Select Modern — Numeric —
Numeric Indicator. Place the Numeric Indicator on the Front Panel and
name the Numeric Indicator “Kelvin”.

& Untitled 1 Front Panel *

File Edit View Project Operate Tools Window Help

Eile Edit Vi ct Operate Tools Window Help

(9] 2]l [0t Appication Fort -1 2

Degree Fahrenheit

Degree Celsius
[

Kelvin

Bies)
el

Right-click on the Block Diagram and select Programming — Numeric —
Multiply to place Multiply function on the Block Diagram.

[ Untitled 1 Front Panel

Eile Edit View Project Operate Tools Window Help

(5] 24pt Application Font |~ | [1o | e~ | [~ ]

File Edit Vi oject Operate Tools Window Help

[$& O[n][F][E] ba & o [156t Avpication Font |- | [Fere[Fa~] £~

Degree Fahrenheit

Degree Celsius
[T

.

Kelvin
s

EL
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Right-click on the Block Diagram and select Programming —» Numeric —
Add to place the Add function on the Block Diagram.

kKl

| 49 Untitled 1 Block Dia

File Edit View Project Operate Tools Window Help

[35] ba & of [15pt Application Fant |- | [E=~] [%ia~] [£5~ ][]

Degree Fahrenheit

23]

|

Degree Celsius

B

Kelvin

23]

I

Right-click on the y input of the Multiply function and select Create —
Constant to wire a Numeric Constant to the input. Enter 1,8 as numeric
constant.

roject Operate Tools Window Help

24pt Application Font |~ | o |[Fa~ ][~ ]

File Edit Vi Project Operate Tools Window Help

B O[] [F e o o [ rppnonrors o] ]

Degree Fahrenheit

Degree Celsius I>
s
[

m Kelvin

PAFER

De!
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Right-click on the x input of the Add function and select Create —
Constant to wire a Numeric Constant to the input. Enter 32 as numeric
constant.

File Edit View Project Operate Tools Window Help

24pt Application Font |~ | [~ [T~ |22+ ]

File Edit View Project Operate Tools Window Help

[@][3] lsa | 3 [13pt Application Font |~ |- |[Ea~] [#5-1[Eal]

Degree Fahrenheit

= B

el

Degree Celsius

B

[
Kehvin

23]
CEL

Right-click on the Block Diagram and select Programming — Numeric —
Add to place the Add function on the Block Diagram. Right-click on the y
input of the Add function and select Create —» Constant to wire a Numeric
Constant to the input. Enter 273,15 as numeric constant.

Eile Edit View Project Operste Tools Window Help

File Edit View Project Operate Tools Window Help
[#] = @[n][@][#5] ko & o [15et Application Font~ ][t~ |[-0a~] [€5-][>]

Degree Fahrenheit

Degree Celsius

e

13| Kelvin

-

CE

273,15
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Use the Wiring tool (¥) to wire objects together on the block diagram.
When the mouse hovers over the exit or entry point of a terminal or over a
wire, the cursor automatically accesses the Wiring tool.

File Edit View Project QOperate Tools Window Help

[ 1] [ 24pt Application Font |~ I M@&I

ntitled 1 Block Diag

Eile Edit View Project Operate Tools Window Help

[25] [balrPl o7 [15pt Application Font |~ | (3o~ ][wa~] [£5~] 2]

Degree Fahrenheit

Degree Celsius
B

Enter a numeric value (e.g. 100) into the Numeric Control on the Front
Panel labelled Degree Celsius. Press the Run button to test the program.
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Save the project under a name like ,Temperature Conversion”: File —
Save.

Close LabVIEW.

Literature

1. http://www.ni.com/gettingstarted /labviewbasics/tools.htm
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3. ACQUISITION AND STORAGE OF
MEASURED DATA IN LABVIEW WITHOUT
HARDWARE

LabVIEW can be used to easily integrate hardware and software to acquire,
analyse and present data. This chapter describes how you can use
LabVIEW without hardware for this purpose. Follow the next easy steps to
build your own model.

3.1. Simulating a Sine Wave

Launch LabVIEW and the Getting Started window appears.

In the New section of the Getting Started window, click Blank VI to open a
new VI

To see both the Front Panel and Block Diagram at the same time, select
Window — Tile Up and Down.

Right-click on the Block Diagram and select Express — Input — Simulate
Signal and place the VI on the Block Diagram.

In the Configure Simulate Signal dialog box, change the Frequency (Hz)
to 50 and put a check mark in the box next to Add Noise to add Uniform
White Noise to the signal, change the Noise amplitude to 0,5, and then
click OK.



-
Configure Simulate Signal [Simulate Signal
9 'g g

Signal
Signal type

Sine

quency (Hz) Phase (deg)
() :
Amplitude Offset

0 50

[+]

Ad noise
floise type
Uniform White Moise

[=]

amplituda Seed number Trials
@

Timing
Samples per second (Hz)
1000 _ Simulate acquisition timing

Number of samples @ Run as fast as possible

100 [7] Automatic
DInteger number of cycles
Actual number of samples
100
Actual frequency
50

Duty cycle (%)
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e ]

Result Preview

Amplitude

Time

Time Stamps
©) Relative to start of measurement

_ Absclute (date and time)

Reset Signal
_! Reset phase, seed, and time stamps

@) Use continuous generation

Signal Name
Use signal type name

Signal name
Sine with Uniform Neise

QL Dl Concel | [ Heb |
—_—

Right-click on the Sine with Uniform output of the Simulate Signal VI and

select Create — Graph Indicator.
Front Panel.

The Graph Indicator appears on the

Run the VI (Run). Data appears on the Front Panel’s Graph Indicator.

43 Untitled 1 Front Panel *

Sine with Uniform Noise

Amplitude

File Edj View Project Operate Jools Window Help
E'\] @ldetApphcationFont Y”!;.Y"E'”ﬁvl
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<
43 Untitled 1 Block Diagram *
File Edit View Project Operate Tools Window Help
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I3 Untitled 1 Front Panel *

Eile Edit View Project Operste Tools Window Help
@|24ptApphcat\on Font Yl‘!gv”ﬁv"ﬁv‘

Sine with Uniform Moise

Amplitude

Sine with Uniform Moise “

3.2. Performing Statistical Analysis on the Acquired

Data

Right-click on the Block Diagram and select Express — Signal Analysis —
Statistics to put the Statistics VI on the Block Diagram.

In the Configure Statistics dialog box, select Root mean square (RMS),
Maximum, Minimum and Range (maximum - minimum). Click OK to

close the dialog box.

ﬂ Configure Statistics [Statistics]

Statistical Calculations
Arithmetic mean

Median
Maode

Sum of values

reme Values
Himum
ime of maximum

Index of maximum
inimum
Time of minimum
Index of minimum
nge (maximum - minimum)

Sampling Characteristics
Total number of samples

ot mean square (RMS)
tandard deviation

Variance
Kurtosis

Skewness

First time
First value
Last time

Last value

Time between samples (dt)

Input Signal
1,5+

I
A |'|‘ ‘|' i
§| \ il

i

I ||1
\|‘|:'|
Hilii

Amplitude

0,5

-.’I_l I
PR
|

|" 1l
il

||“
|||||
) ‘u|

1A
'||' H

(h
|‘|“'"||
‘\

I\ ‘

Results
Statistic Result -
RMS 0,997021
Maximum 141
Minimum -141
Range 2382

e —

C o D ) [ )

Wire the Signals input of the Statistics VI to the connection between the
Simulate Signal VI and Graph Indicator with the Wiring tool.
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13 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

ﬁ){@{ @“‘ui'ﬁ’ |15ptAppIication Font |~ ||:;.vl|'-d|:|:'”f§‘l'”:}é‘

Statistics
Signals

|

Maximum

- . ! Sine with Uniform Moise Minimum
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Right-click on the RMS, Maximum, Minimum and Range outputs of the
Statistics VI and select Create —» Numeric Indicator, then press the Run
button. The correct values should be displayed.

43 Untitled 1 Front Panel *

Eile Edit_ View Project Operate Tools Window Help
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{3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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3.3. Saving Data to File

Right-click on the Block Diagram and select Programming — File I/O —
Write to Measurement File to place this VI on the Block Diagram.
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In the Configure Write To Measurement File dialog box, select a location
(if necessary, create one) and file name (e.g. Sine) to store your data, set If a
file already exists to Overwrite file, then click OK.

ﬂ Configure Write To Measurement File [Write To Measurement File] | |

2 = File Format
_ Binary (TDMS)

_) Binary with XML Header (TDM)

Lock file for faster access

Action
Segment Headers

@) Save to onefile

[ Ask user to choose file

@ One header per segment

~) One header only
@ Ask only once

~) Mo headers
Ack each iteration
. . X Value Columns
If a file already exists
Rename existing file ~) One column per channel
~) Use next available filename ~) One column only
Append to file @ Empty time column
d
erwrite file Delimiter

i X i § @ Tabulator
_ Save to series of files (multiple files) -
Comma

Settings...

File Description

Advanced...

Cox Do) s ]

Wire the Signals input of the Write to Measurement File VI to the
connection between the Simulate Signal VI and Graph Indicator with the
Wiring tool and then run the VI (Run).
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Write To
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Save the project under a name like ,,Sine_ SW”: File — Save.
Close LabVIEW.

Open the data file (Sine.lvm) to check your work. The number of samples
should be 100 in Sine.lvm. The number can be modified in the Configure
Simulate Signal dialog box by double-clicking on the Simulate Signal VI.

Close Notepad.
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4. TAKING AN NI-DAQMX MEASUREMENT
WITH NI USB-9211 DEVICE IN LABVIEW
SIGNALEXPRESS

LabVIEW SignalExpress is interactive, data-logging software for quickly
acquiring, analysing and presenting data from hundreds of data acquisition
devices and instruments. This chapter describes how you can use LabVIEW
SignalExpress with NI data acquisition device type NI USB-9211.

4.1. NI USB-9211 Thermocouple Input Module

The NI USB-9211 data acquisition device provides a USB interface for four
channels of 24-bit thermocouple inputs with integrated signal conditioning.
The NI USB-9211 consists of two components: an NI 9211 module and an
NI USB-9161 carrier (Figure 14).

| I
n )
. Tco+ || ([0S
™ i — |l
- = = TCO- L\S
0 = o TC1+ 2
o L= =i ng =
— u§-|“.. ge Tol- || (3 ]S
z = TR g Tc2+ || |4 ]IS
— e k S Tcz- || ([5]|IS)
G EER—— e ¥ : TC3+ 16 [
”'_.r"-.--. “t___ e T h_.u-__. To- L k—\
=, S, b tﬁ'étﬁ.f.i “5“'— aanen NC i 5
-\-"‘"‘-'\—..__ —_— —— 1o COM 9 I
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./

Figure 14 NI USB-9211 DAQ device

Specifications:

e 4 thermocouple inputs,

e 24-bit resolution, 50/60 Hz noise rejection,

e 14 S/s sample rate,

e built-in sensors for cold-junction compensation,

e compatibility with J, K, R, S, T, N, E, and B thermocouple types and
e plug-and-play connectivity via USB.



Follow the next easy steps to configure and test the device, create a task
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and use it in LabVIEW SignalExpres. The task is a collection of one or more
virtual channels with timing, triggering and other properties.

4.2, Configuring and Testing NI USB-9211

Attach a thermocouple type K to the terminal block (TCO+ and TCO-) and
plug the USB cable into the PC. When the device is connected to a USB
port, the LED blinks steadily.

Select Configure and Test This Device in the New Data Acquisition
Device window, then click OK or launch Measurement & Automation
Explorer (MAX) program.

X New Data Acquisition Device

MI-DAGQmME has detected a new data acquisition device:

f USE-92114

‘what would vou like to do?

=

...... 4

Begin a Measurement with This Device
Uszing M LabVIEY SignalE <press

Begin an Application with This Device
Uzing MI Labi¥lE'w [32-bit)

m

-%I Fiun Test Panels

4 I 2

™ Always Take This Action

‘ (] 8 , Cancel |

Expand the Devices and Interfaces item, and then expand the NI-DAQmx
Devices item (if necessary). Check that NI USB-9211 device appears. If the

device does not appear, press <F5> to refresh the view in MAX.

@ NI USB-9211A: "Devl” - Measurement & Automation Explorer (=) 2
File Edit VYiew Tools Help
Configuration | ® | % | [ Seif-Test | % Test Panels.. | % Reset Device | [ Create Task.. | ”
2 ¥ My System Back A
. 3 Data Neighborhood hlame alue [€EXY ﬂd’

4 5! Devices and Interfaces
a NI-
NI USB-92114: "Devl”
s PXIP
> Serial & Parallel
> 44 Scales
> & Software
> [ VI Drivers
» £ Remote Systems

[=] Serial Number 0x12AF5D0

NI-DAQmx Device
Basics

What do you vant to
o?

FRun the NI-DAQmXx
Test Panels

PRemove the device

Miew or change
device properties
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Right-click on the NI USB-9211A: ,,Dev...” item and select Test Panels... to
run a test, then click Start.

Test Panels : NI USB-9211A: "Devl"

Analog Input
Channel Name Max Input Limit Rate (Hz)
Dev1/ai0 [=] |som 4 |3
Mode Min Input Limit Samples To Read
On Demand El -30m =
Input Configuration
Differential El
Amplitude vs. Samples Chart Auto-scale chart [

10—

Value |0

Help Clase

If the test passed without problems, click Stop, then Close.

Test Panels : NI USB-9211A: "Dev]‘

Analog Input

Amplitude vs. Samples Chart Auto-scale chart [

Value |-71,7u

=
. D)

[ @_oos D
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Right-click on the NI USB-9211A: ,,Dev...” item and select Device Pinouts
to get information about pinouts of this device.

@ NI-DAQmx Device Terminals Help

B

Elrejtés Keresés Bedllitasck

Tartalom 4] NI USB-9211A
[2] NI 9475 o
2 NI 9476 Al D+ (TG 0+)
2 N1 3477 Al (TG 0-)
= Al1+ (TG 14)
> -
%::;S Al1- (TG 14
= Al 24 (TC 24)
[7] NI 9485 A2 (TG 24)

[2] NI DAQCard-DIC-24
[2] NI ENET-9211

[2] NI ENET-9215

[2] NI ENET-5215 (BNC;
[2] NI ENET-5219

[2] NI ENET-9234

[2] NI ENET-9237

[7] NI ENET-9421

[2] NI ENET-8421 (DSU
[2] NI ENET-9472

[2] NI ENET-9472 (DSU
[2] NI ENET-9481

[2] NI PCI-DIO-S6

[%] NI PCI-MIO-16E-T (N
[2] NI PCI-MIO-16E-4 (N
[2] NI PCI-MIO-16XE-10 =
[7] NI PCI-MIO-16XE-50
[2] NI USB-6008

[2] NI USB-600%

[2] NI USB-3201

[7] NI USB-3201 (DSUB
[2] NI USB-3211A o
< . '

Al 3+ (TC 34)
Al3- (TG 3-)

Close this window.

4.3. Creating a Task for Thermocouple

Right-click on the NI USB-9211A: , Dev...” item and select Create Task....

In the Create New NI-DAQmx Task... dialog box, select Acquire Signals —
Analog Input —» Temperature —» Thermocouple.
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NATIONAL
’ INSTRUMENTS
- A 0
Select the measurement type for the task. = Acquire Signals
A tzsk is 3 collection of one or more virtual = Analog Input
channels vith timing, triggering, and other
properties. @ Voltage
To have multiple messurement types within = Temperature
3 single task. you must first create the task
vith one measurement type. After you lt Iex Thermistor
create the task, click the Add Channels
button to add & new measurement type to la RTD
the task.
§r VexThermistor

&% Strain

@] Current

#}= Resistance

=

i |/ Frequency il
| < Back ” Mest > ‘ | Finish | [ Cancel ] Ad

Select ai0, and then click Next.

y NATIONAL

INSTRUMENTS

. B Physical |
Select the physical channel(s) to
add to the task.

Supported Physical Channels
SB-0211A)

If you have previously configured
alobal virtual channels of the same
measurement type as the task,
click the Virtual tab to add or 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
virtuzal channel, and any changes to
that global virtual channel are
reflected in the task.

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

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

multiple channels to add to a task
at the same time.

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

<Ba Mest » Finish | Cancel
! — 4

Enter a name for the task: Thermocouple, then click Finish.
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Create New NI-DAGmx Task...

NATIONAL
’\’IINS RUMENTS

Enter a name for the task.

Enter Mame:

= |

ew> ((insh D caneel ] |

The Thermocouple task appears under the Data Neighborhood/NI-
DAQmx Tasks item.

@ Thermecouple - Measurement & Autemation Explorer ‘ \

File Edit View Tools Operate Help

Configuration | n Save | ©FRun ~ | + Add Channels X Rermnove Channels
" @ My Systemn
a [ Data Neighborhood Temperature 0 -

4 @ MNI-DAQpug Tacks

fv Thermocouple

a ﬁ’ Devices arm 5 -
4 MNI-DAQmx Devices <l —

g NIUSB-9211A: "Devl”

1> PXI PXI Systemn (Unidentified) | Configuration | Triggering | Advanced Timing |

b5 Serial & Parallel
. ad %iales Channel Settings

& & Software @. Details “| Thermocouple Setup
i [l V1 Drivers | B Settings | [ Device | #_Calibration |
| .

@ Remote Systems

Set Thermocouple Type to K and press the Run button.
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9 Thermeocouple - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration | ESEVE v| + Add Channels 2 Remove Channels

4 My System
4[5 Data Neighborhood Temperature 0 -
4 (3 NI-DAQmx Tasks
[% Thermocouple
4 ﬁﬂ Devices and Interfaces hd
4 NI-DAQmx Devices 4| il
@ NIUSB-9211A: "Devl”
3 PXI P System (Unidentified) Configuration | Triggering | Advanced Timing |
o 5 Serial & Parallel
> 44 Scales

> &1 Software Details “ | Thermocouple Setup
» [ V1 Drivers Temperature E& Settings | B Device | ﬁkCaIibraﬁon |

¥ Remote Systems

@DE‘UDIE Type

The current temperature should be displayed. Press the Stop button.

@ Thermocouple - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration | n | | + Add Channels X Remove Channels

€3 My System

a [ Data Meighborhood Temperature (24,582616) -
S

a @ MI-DAGmx Tasks
{% Thermocouple
4 B Devices and Interfaces -
a MI-DAGQmx Devices d il
g NIUSB-92114: "Devl”

Save the configuration (Save). This configuration can be used at any time.

@ Thermecouple - Measurement & Automation Explorer

File Edit View Tools Operate Help
Configuration | £} Run v| + Add Channels 2 Remove Channels

3 My System

4 [gl Data Neighborhood Temperature 24,569857 ~
a @ MI-DAGmx Tasks

{% Thermocouple

4 & Devices and Interfaces -
a MI-DAGQmx Devices d il
@ NIUSB-9211A: "Devl”

4.4. Using “Thermocouple” Task in LabVIEW
SignalExpress

In MAX, expand the Software item and right-click on the LabVIEW
SignalExpress, and then click Launch LabVIEW SignalExpress.
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-
Ql.ab\lIEW SignalExpress 2009 - Measurement & Automation

File Edit View Tools Help
| Configuration | A2 Launch LabVIEW SignalExpress 2009
4 @ My Systern - - —
. (3 Data Neighborhood Version Description Path
. @ Devices and Interfaces £:35 Interactive platform for measure... C\Program Files (x86)\Mational L...
- 44 Scales
4 5] Software
IV Compliance Package 4.0
3 LabVIEW 2009

[E LabVIEW Run-Time 7.1

[& LabVIEW Run-Time 8.0

[& LabVIEW Run-Time 8.2

[3] LabVIEW Run-Time 8.5

B LabVIEW Run-Time 8.6

[& LabVIEW Run-Time 2.0
§3 LabVIEW Run-Time 2009 (64-bit)
A2 LabVIEW SignalExpress-2000.
& LabWindows/CVI Run{ Launch LabVIEW SignalExpress 2009
@ Measurement & Automnation Exp

- ¥ Measurement Studio for V52005

Select Tools — Import NI-DAQmx Task from MAX... to import task
Thermocouple. In Import NI-DAQmx Task from MAX window, select task
Thermocouple and click OK.

Import NI-DAQmx Tasks from MAX
MI-DAQmx Tasks

= :

oK Cancel

Set Sample Period (s) to 1, and then change the Step Setup window to
Data View window.
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é Connection Diagram

5 Untitled 1 * - LabVIEW SignalExpress
Operate Window Help

Ele Edit View Tools AddStep
©Q AddStep €3 Run ~| @ Record 5 Errorlist
i3 Project v 3x I3 Step Setup i5) Recording Options d Project Documentation
i ‘ Monitor / Record E‘ B Lock To Step "#: Connection Diagram
Temperature 0
Idle

T "
Acquire
Table | Display Type
Configuration ‘ Triggering I Advanced Timing I Execution Control ‘

13 Themocouple
* | Thermocouple Setup

B settings | W Device | #,_Calioration |

] Thermocouple Type
K
CIC Source CIC value
Click the Add Channels button Constant [ =
(+) to add mare channeks fa
the task,

- -— ead Sample Period () O

Acqulé\hon Méda
1 Sample (On Demand) [=]

| : =] Logs
Drag the Thermocouple item to the Data View window. Click Run to check

your set.

427 Untitled 1 * - LabVIEW SignalExpress
File Edit View Tools AddStep Operste Window DataView Help

Q ~dd Ste @ Record 5 ErrorList
v & X 82 Step Setup.[@] Data View |3} Recording Options
E| h Add Display = ExportTo - Properties

\j Project Documentation

{3 Project
i | Moniter / Record
e Time Graph
Idle 10-

The current temperature should be shown. Click Stop



144

#7 Untitled 1 * - LabVIEW SignalExpress

File Edit Vie agls AddStep Operste Window DataView Help
Q Add Sicp(@ Stop) @ Record 50 Erorlist
5 Project ~1x &

33 step Setup. i) Data View |55} Recording Options || ] Project Documentation | £ Connection Diagram

il [ Monitor / Record [] tm AddDisplay - ExportTo - [E] Eroperties
= Chart

Running

v
NN DAQmx Acquire ‘

I» Themocouple

Temperature (deg )
v
&
i

£ Logs 22,55-

{9 Snepshots
‘a s 22,5-

! ! 0 ! ! ! ! ! 0 v
13:34:32,055 13:35:22,055 13:36:12,055 13:37:02,055 13:37:52,055 13:38:42,055 13:39:32,055 13:40:22,055 13:41:12,055 13:42:02,055

-
13:43:03,05
=] == 1) Time (5)

Gauge, Large Display, Meter, Slider, Table, Tank, Thermometer, Scalar
Graph and Scalar XY Graph can be selected instead of chart (right-click on
the Data View window and select View As).

To record data, click Record, then select Thermocouple item in the
Logging Signals Selection window. Change the name to First test, and
then click OK.
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A2 Untitled 1 * - LabVIEW SignalExpress
File Edit View Tools Add
Q) Add Step ¢ Run

Operate Window DataView Help

@P“’Jw - i X 5% Step Setup, Data‘u"lew = Recording Options d Project Documentation ,fé: Connection Diagram

i1| Monitor / Record lz“ h Add Display ~  Export To

Properties

Running i Logging Signals Selection

’-\/
ﬁ'lnm DAQmx Acquire Thermocouple
I» Thermocouple

Select Al | | Select Mone ‘

g
MName QFirst test,

Description

To configure more advanced logging setting, open the
Recording Options tool from the View menu.

‘ OK M Cancel | | Help

To stop recording, click Stop and press OK (if necessary).

1B Untited 1 - LabVIEw Signalexeress |
Ele Edit Vi

Q Adds

i3 Project

erate Window Data View Help

GO Error List

> X &2 Step Setup . [um] Data View

Monitor / Record Add Display + ExportTo -
i| [=] tm play p

= Chart

Recording Options | ] Project Documentation | # Connection Diagram

Recording

T
JUUI DAQmx Acquire

|p ® [0 Thermocouple

|

/ phor

5 23,05~ | \'|‘N‘| “"
|

»‘H n}.“‘l

}
L
H

, 789 14:09:16,789 14:10:06,788 14:10:56,78% 14:11:46,78% 14:12:35,78% 14:13:26,78% 14:14:16,78% 14:15:06,78% 14:15:56,789
=)} ] Time (s)

5 Logs
{3 Snapshots

ol
14:16:57,78'



146

First Log Complete ‘ X |

You have successfully created your firstlog.

You can create more logs or you can switch to the Playback work area to analyze
your log.

Switch to the Playbacdk work area to process your logged signals by playing them through
analysis steps or by interactively scrolling through the logged signals in the Data View.

@J Monitor / Record V| |

@ Mornitor / Record
=l Playback
b =y 12/14/2006 12:30:08 PM
B TT

Do not display this message again

To monitor recorded data, change the Monitor/Record to Playback by
clicking on log First test, then drag the First test item to the Data View
window and run it (Run).

27 Untitled 1 * - LabVIEW SignalExpress

Eile Edit View Jools AddStep Operate Window DataView Help
O Add Ste E8 Error List

910;000000000000 ‘%IIIIIIII IIIII-III IIII.IIII FTTrrrret IIII-IIII

ﬁjPrD]ec‘t > 0 X ,j Project Documentation
d Playback , |z| h Add Display * ExportTo - Properties

¥ First test E Chart
Idle

ep" toolbar button
ssing and analysis
ata

Temperature (deg C)
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To stop running before the end, click Stop.

#2; Untitled 1 * - LabVIEW SignalExpress
File Edit View Tocls AddStep Operate Window DataView Help
0 Add Stepd Stop =) 58 Error List

Q000 TTTT T T[T T T [T T T[T T T T [T T [ T[T rrTl
- 1X 0000133000 000:00:00.000  |000:00:24.331 _ |000:00:48.662  1000:01:12.993  1000:01:37.324  1000:02:01.655  |000:02:25.986  1000:02:f
i) Project - X (@] Data View B Playback Options J Project Documentation

| Playback |z|| h Add Display -~  ExportTe - Properties

=¥ Firsttest I Chart
Running

Add Step” toolbar button
essing and analysis
data

=62 Logs

+ < First test 22,25- 8 ! ! ! ! ]

! l'? Snapshots 14:56:34,364 14:58:34,364 15:00:34, 364 15:02:34, 364 15:05:05,36
|E|@‘ Time (s)

Save the project under a name like ,Thermocouplel SE”: File —» Save
Project.

To export data to Microsoft Excel, right-click on the Data View window
and select Export To —» Microsoft Excel. Save the file under a name like
»Thermocouplel_Excel”.

Close Microsoft Excel and LabVIEW SignalExpress.

4.5. Using Two Channels in LabVIEW SignalExpress

Attach a second thermocouple type K to the terminal block (TC1l+ and
TC1-). Select Thermocouple task, then Add Channels —» Thermocouple in
MAX.
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Explorer

'@ ThermocuupI:—_‘"

File Edit View Tools Operate Help

= [ | 2 Run V@df" I )X"

@ My System
a [gll Data Neighborhood

4 ﬁ’ Devices afo e

4 MNI-DAGQmx Devices
g NIUSB-92114: "Devl”

1> PXI PXI Systern (Unidentified)
b Serial & Parallel

|» 44 Scales

[> Software

[> i VI Drivers

@ Rermote Systems

Temperature

LIS

<

| Configuration | Triggering | Advanced Timing |

Channel Settings

HRE

Detaits “| Thermocouple Setup

| & Settings |.De\noe | #_Calibration |
| .

Select ail in the Add Channels To Task window, and then click OK.

Add Channels To Task ‘

W Physical

Supported Physical Channels
Devl (USB-3211A)

=]

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

Location To Add Channels
End of the scan

Temperature_O channel appears in the window.
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£V Thermocouple - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration | ﬂSave | £ Run v| =+ Add Channels 2 Remove Channels
a ¥ My System
4 [gl] Data Neighborhood
4 [ NI-DAQmx Tasks (Temperature_0) 0
pas——
{ﬁ Thermocouple

m | »

a ﬂ Devices and Interfaces
4 MI-DAGQmx Devices
g NIUSB-9211A: "Devl” -

. X1 PXI System (Unidentified) Configuration | Triggering | Advanced Timing

. ¥ Serial & Parallel

. 44 Scales e — _; — T
. & software EREIIEE Defants|»|| Thermocouple Setup
. [ VI Drivers Temperature Settngs | @ Device | % Calibration
. &) Remote Systems Temperature_0 ] _ -
Max 100 e
deg C
Min 0 E
Thermocouple Type =
K [=]

Press the Run button. The current temperature values should be displayed.
Press the Stop button and save the new configuration (Save).

Launch LabVIEW SignalExpress. Select Tools —» Import NI-DAQmx Task
from MAX... to import task Thermocouple. In Import NI-DAQmx Task
from MAX window, select task Thermocouple and click OK.

Set Sample Period (s) to 1, and then change the Step Setup window to
Data View window. Click Add Display twice.

& it 1+ v S

File Edit View Tools AddStep Operate Window DataView Help
Q AddStep ¥ Run v @ Record 50 Error List

i) Project > I X =, alyp [ Data view |55} Recording Options || ') Project Documentation | #& Connection Diagram X
il [ Monitor / Record [] |t adaDisplay ) ExportTo ~ [5 Properties
g T i 3 x

Idle

T
1 DAQ@mx Acquire

13 Themocouple

0
[=[=x [
s Time Graph 1
10-

0
[=[ex[4]
s Time Graph 2
10-

3 Logs
* [ Snapshots
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Expand the Thermocouple item, and then drag the Temperature item to
the first Data View window, the Temperature_O item to the second Data
View window and all Thermocouple item to the third Data View window.
Click Run button.

@ Untitied 1 * - LabVIEW Signalipress

103 3
File - Edit i AddStep Operste Window Dot View Help
Q) add '.- @ Fecond L0 6
) Project ] BE Step Setun ' [I] Duta View | 5} Rmcording Optices | [ ] Project Docemmotation | #4 Connection Disgras x
' Menitor | Resced +| 't AvaDispley +  ExponTe  + B Properes
I Chart L
™ Legend
Thermescuie
J| Tempersture (deg ©) | 23,0415

] Temperars [dog ©)__| 25,0415
| Temperaure 0 (eg C) | 24,068

| B3 egs
R Snapsbts

-] 0 ' 0 0 ' " ' ' 0
17:34.45,901 17:35:35,081 17:36:35,081 177715981 IBIN05,081 17:39:55,981 172045081 17:30:35,981 173535080 17:32:15,081
HE® Time {5}

17:3:16,98

Press the Stop button and save the project under a name like
»Thermocouple2_SE”: File —» Save Project.

Close LabVIEW SignalExpress and MAX.

Literatures

1. User Guide and Specifications - NI USB-9211/9211A
2. http://www.ni.com/labview/signalexpress/ (26/08/2013)
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5. ACQUISITION AND STORAGE OF
MEASURED DATA IN LABVIEW WITH
HARDWARE (NI USB-9211)

LabVIEW can be used to easily integrate hardware and software to acquire,
analyse and present data. This chapter describes how you can use
LabVIEW with hardware device type NI USB-9211. Follow the next easy
steps to build your own models.

5.1. Configuring Hardware-Software Integration

Attach a thermocouple type K to the terminal block (TCO+ and TCO-) and
plug the USB cable into the PC. When the device is connected to a USB
port, the LED blinks steadily.

Select Configure and Test This Device in the New Data Acquisition
Device window, then click OK or launch Measurement & Automation
Explorer (MAX) program.

Expand the Devices and Interfaces item, and then expand the NI-DAQmx
Devices item (if necessary). Check that NI USB-9211 device appears. If the
device does not appear, press <F5> to refresh the view in MAX.

Launch LabVIEW and the Getting Started window appears.

In the New section of the Getting Started window, click Blank VI to open a
new VI.

To see both the Front Panel and Block Diagram at the same time, select
Window — Tile Up and Down.

Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx— DAQ Assistant and place the VI on the Block Diagram.

In the Create New Express Task... dialog box, select Acquire Signals —
Analog Input —» Temperature —» Thermocouple.



152

Eile Edit View Project Operate Tools Window Help

24pt Application Fent \vl =D'I .vl ﬁvl

wmm
DAQ Assistant INSTRUMENTS™

= Acquire Signals

Select the measurement type for the
task.

= Analog Input

A task is = collection of one or more virtus|
channels vith timing, triggering, and othar @} Voltage
propartiss.

= Temperature

To have multiple measurement types
vithin = single task, you must first create J¢ lex Thermistor
5 the task vith one measurement type. After
ew Project Operaste Tools Window Help you create the task, click the Add [e RTD

Channels button to add a new

measurament typs to the task. i

¢ VexThermistor

15pt Application F

Strain
Current

Resistance

e @ ¥

Frequency

DAQ Assistant

oject Operate  Tools ndow Help

24pt Application Font |" Emvl ‘.“‘vl I

NI-DAQ

DAQ Assistant

W8 Physical

Select the physical channel(s) to [
add to the task.

Supported Physical Channels

If you have previously configured = 92114) =
aglobal virtual channels of the
same measurement type as the
task, click the Virtual tab to add
or copy global virtual channels to a2
the task. When you copy the
global virtual channel to the

Edit View Project Operate Tools dow Help task, it becomes a local virtual
channel. When you add a global

15pt Application virtual channel to the task, the
@ Mﬂﬂ Pt App task uses the actual global
virtuzl channel, and any changes

to that global virtual channel are
reflacted in the task.

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

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

add to a task at the same time. <Ctrl> or <Shift> dick to select multiple channels.
o

DAQ Assistant
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Set Thermocouple Type to K, Acquisition Mode to N Samples, Samples
to Read to 20, Rate (Hz) to 10, and then press the Run button.

-{@ DAQ Assistant =

D o + X
Undo Redo Add Channels  Remove Channels Hide Help

{% Bxpress Task |}%ﬁi§cﬁnnﬁeﬁlon Diagram ‘ @I il

g Measuring
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£ 1 I a Thermocouple
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A thermocouple is
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and the contact point

produces a small open-

circuit voltage that
Details Thermocouple Setup b corresponds to
— tampearatura.
E&' settings ‘ B Device | ﬁCalibraﬁon ‘ Thermocouple

measuremeants require ||
sensing of the cold-

m

AutnScale Y-Axis

1 m | »

Graph El Display Type

3

Signal Input Range

- i junction temperatura
Max 100 Sealed Urits whera the thermocouple
deg C [=] vire is connacted to the

Min 0 measurement system.

Thersfore, signal
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should include an
couple Type accurate cold-junction
sensor, and should be
designed to minimize

m

ource CIC Value any temperature -
ik the Add Ghannels button Constant._[] x5 v
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Rate (Hz) specifies the
sampling rate in Hertz.
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Timing Settings
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The current temperature should be displayed.

| {# DAQ Assistant

0 o - | + x
Undo Redo Run Add Channels  Remove Channels
e
{1 Express Task |é Connection DwagrEm|
23,68 -
o 23:65-
-
2
=
=
23,62+
2'3!6 T 1 1 1 1 1 1 1 1 1
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Time
Graph El Display Type AutoScale Y-Axis

Finally, click OK.
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Right-click on the data output of the DAQ Assistant and select Create —
Graph Indicator. A Waveform Graph appears on the Front Panel. Run the
VI (Run). Data appears on the Front Panel’s Graph Indicator.

{3 Untitled 1 Front Panel
File Edit_ View Project Operate Tools Window Help

‘ o E EI | 24pt Application Font |~ “!,;.v“'-u“'.v“ﬁv*
N
Waveform Graph Poto 1A% |

Amplitude

K

{3 untitled 1 Block Diagram *
File Edit View Project Operate Tools Window Help

o> | & @‘hﬂlﬁ’ |15ptApp|i(at\Un Font |~ ”!g'“'-_u:'”fg'h”}:-"‘

d " Waveform Graph
DAQ Assistant
data

"
43 untitled 1 Front Panel =
File Edit View Project Operate Tocls Window Help

‘H&‘@‘ @‘24ptApphcatiDn Font |~ '|!g7”7ﬂ'“ﬁ'|

Waveform Graph Temperature [5NY |
2321+

] I [l ] 1 [} [}
025 05075 1 1325 15175 2
Time

5.2. Performing Statistical Calculation on the Acquired
Data

Right-click on the Block Diagram and select Express — Signal Analysis —
Statistics to put the Statistics VI on the Block Diagram.
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In the Configure Statistics dialog box, select Root mean square (RMS),
Maximum, Minimum and Range (maximum - minimum). Click OK to
close the dialog box.

ﬂ Configure Statistics [Statistics] | |

Statistical Calculations Input Signal
Arithmetic mean ot mean square (RMS) _
! b Lhh bl 1
Median tandard deviation - H |1| |r| H " H |1‘ |r‘ || “ “ |1| |r| ” ” H | ‘
Mode Variance _§ ‘||| ||‘H“||||!‘”‘||‘|‘I|‘|||||
- 2 | : ; i
Sum of values Kurtosis _E 0 ‘ ” || H\|“||| h ||||‘ H ”
e .| Il LT
R R R LR
reme Values l‘i“I‘Jdil‘lhdiulhdlu
ximum First time -
ime of maximum First value
Index of maximum Last time Results
inimum Last value Statistic Result -
Time of minimum RMS 0,997021
. Maximum 141
Index of minimum
Minimum -141
nge (maximum - minimum) Range 282
Sampling Characteristics
Total number of samples Time between samples (dt) i
| Cancel | | Help |

Wire the Signals input of the Statistics VI to the connection between the
DAQ Assistant VI and Waveform Graph with the Wiring tool.

{3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools

[>[®] ®[n][][2] [sal2]

Window Help

|15ptAppIication Font |« | &‘I’E‘

Statistics
Signals
RMS
Maximum
Minimum
Range

v

‘Waveform Graph

L]

Right-click on the RMS, Maximum, Minimum and Range outputs of the
Statistics VI and select Create —» Numeric Indicator, then press the Run
button. The correct values should be displayed.

DAQ Assistant
data
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§3 Untitled 1 Front Panel *
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5.3. Writing Data to File

Right-click on the Block Diagram and select Programming — File I/O —
Write to Measurement File to place this VI on the Block Diagram.

In the Configure Write To Measurement File dialog box, select a location
(if necessary, create one) and file name (e.g. Thermocouple) to store your
data, set If a file already exists to Overwrite file, then click OK.
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i3 Configure Write To Measurement File [Write To Measurement File]

G:\Thermocouple.lvm @

Action
@ Save to one file
Ask user to choose file
Ask only once
Ask each iteration
If a file already exists
Rename existing file
Use next available filename
Append to file

erwrite file

Save to series of files (multiple files)

Settings...

File Description

File Format
@) Text (LVM)

Binary (TDMS)
Binary with XML Header (TDM]

Lock file for faster a

Segment Headers
@ One header per segment
One header only

No headers

X Value Columns
One column per channel
One celumn only

@ Empty time column

Delimiter

@) Tabulator

Comma
Advanced...
g —
(T | =T

Wire the Signals input of the Write to Measurement File VI to the
connection between the DAQ Assistant VI and Waveform Graph with the

Wiring tool, and then run the VI (Run).
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Save the project under a name like ,Thermocouple HW”: File — Save.
Close this VI.

Open the data file (Thermocouple.lvm) to check your work. The number of
samples should be 20 in Thermocouple.lvm. The number can be modified
by double-clicking on the DAQ Assistant VI.

Close Notepad.

5.4. Writing Data to File Continuously

Open a new VI.

To see both the Front Panel and Block Diagram at the same time, select
Window — Tile Up and Down.

Right-click on the Block Diagram and select Express — Exec Control —
While Loop to create a while loop on the Block Diagram. Use the cursor to
draw a rectangle.

File Edit View Project Operate Tools Window Help

Iz Untitled 1 Block Diagram

File Edit Vi Project Operaste Tools Window Help

(BT 0[] [01 5 o [t Ao ot <[] [~ o]

stop
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Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx — Start to put the Start VI on the Block Diagram.

i3 Untitled 1 Block Diagram *

File Edit Wiew Project Operate Tools

Window Help

IE@ QIE ba |5 |of |15ptAppIicatinn Font Y”:mv”:ﬁ:v”eg']v
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stop
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Untitled 1 Block Diagram *
9

Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx — Stop to put the Stop VI on the Block Diagram.

Eile Edit Miew Project Operate Tools Window Help
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0|

stop

s

R
43 Untitled 1 Block Diagram *

Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx — Read to put the Read VI on the Block Diagram.
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Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx — Task Const to put the Task Const VI on the Block Diagram.

{3 Untitled 1 Block Diagram *
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stop
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Right-click on the Block Diagram and select Programming — File I/O —
Write to Measurement File to place this VI on the Block Diagram.

In the Configure Write To Measurement File dialog box, select a location
(if necessary, create one) and file name (e.g. Thermocouplel) to store your
data, set If a file already exists to Overwrite file, then click OK.

m Configure Write To Measurement File [Write To Measurement File]
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Action
@ Save to one file
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Lock file for faster access
Segment Headers
@ One header per segment

() One header only

() No headers

X Value Columns
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@) Tabulator

Comma

Advanced...

L I

Cancel ] [ Help
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-
43 Untitled 1 Block Diagram *
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Right-click on the Front Panel and select Express — Graph Indicators —
Waveform Chart to place this VI on the Front Panel. The Waveform Chart

appears on the Front Panel.
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§3 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help
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Analog DBL
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stop
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With the Wiring tool wire:

the task out output of the Start VI to the task/channels in input of the
Read VI,

the error out output of the Start VI to the error in input of the Read
VI,

the task out output of the Read VI to the task/channels in input of the
Stop VI,

the error out output of the Read VI to the error in input of the Stop VI,
the Task Const VI to the task/channels in input of the Start VI,

the data output of the Read VI to the Signals input of the Write to
Measurement File VI and

the Waveform Chart to the Signals input of the Write to Measurement
File VI.
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.
43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

5 I@I OE |||pu||E"|uﬁ | 15pt Application Fent | ” ;mv”‘:u:vl |C§)vl|1sij

Waveform Chart

al

Write To
Measurement
File
Signals
Z

e AT ]
| e -
ity {5
1Chan 15amp
stop

| '

DAQmx Task Name

Create a new task by switching the Task Const VI and select Browse. The
Thermocouple task appears. Click Create New... and select MAX Task.

13 select item(s) [ =]

-

[l MAX Tasks
e Thermocouple

4 3

J—
(Coneton D[k ] [Gance
o —

In the Create New NI-DAQmx Task... dialog box, select Acquire Signals —
Analog Input > Temperature —» Thermocouple, and then select aiO, and
then click Next. Enter a name for the task: Thermocouplel, then click
Finish.
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Set Thermocouple Type to K and press the Run button. The current
temperature should be displayed. Click Stop, and then click OK. Select
Thermocouplel task in the Select item(s) window and then click OK.

i3 select item(s) li]

-

Bl MAK Tasks

Thermocouplel

4 2

oot (o))
R

Press the Run button. The correct values should be displayed continuously.
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Press the STOP button.

i3 Untitled 1
File Edit View Project Operate Tools Window Help

|2 @[n]

‘ Waveform Chart Pioto 18N |

The Thermocouplel task appears under the Data Neighborhood/NI-
DAQmx Tasks item.

@ Thermocouplel - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration | =] | D Run - | <+ Add Channels X Remove Channels
4 Q My System
4 [ Data Neighborhood Temperature 0 -

4 [ NI-DAQmx Tasks

{7 Theumacaugle
{ Thermocouplel N
a ﬂ Devices ang MTemaces 1 m 5

a MI-DAGQmx Devices
[, NIUSB-92114: "Devl”
[#, NI USB-6009: "Dev2”
: P.; Z::i:?r;teprgrsl'::;dentlfmd) Detais ||| * | Thermocouple Setup
. a4 Scales Settings | W Device 'ﬁ\ Calibration
3 53 Software ) . B

» [ VI Drivers - - Scaled Units
1 Max 100
Q Remote Systems degC E

Configuration | Triggering | Advanced Timing

Save the project under a name like ,Thermocouple HW1”: File — Save.

Close LabVIEW and MAX.

Open the data file (Thermocouplel.lvm) to check your work, and then
close Notepad.



166

6. DATA ACQUISITION USING NI USB-6009
MULTIFUNCTION I/O DEVICE

This chapter describes how you can configure, test and use NI USB-6009
Multifunction device in LabVIEW environment.

6.1. NI USB-6009 Multifunction I/O Device

The NI USB-6009 Multifunction I/O device (Figure 15) provides basic data
acquisition functionality for applications.

. & =
- = = ﬁ%
= ‘| GND =[] =1 PO.O
o 8 a0 a0y | Bl =|3E|l I ro.1
i 5 Al 4 (Al D) = = P02
= e GND A(=x] E= =|=| F roa
; % Alf a1y |Ele =)= P04
. b alsai- | I[El H|I3|l | Pos
a & GND (=] =|3|  Pos
o 8 W’"’W‘ o azazs | IE= S|D|l | Por
@ H 2 AlG (Al 2-) Ef= == P1.0
p wusase IS GND [WI=1] 5 & =R
@ i1 MR + B Al 3 (Al 34) (] & =18 P12
p P a7 || Ef= =3 P12
e 2 GND Ei= Gl [ ] PFIO
= £ ADD i Edl= S|E3| 0 s25v
® AD (=] == 45V
& GND uﬁg & EE:BI GND
g 7 v— -

Figure 15 NI USB-6009 DAQ device

Specifications:

e 8 analog inputs (14-bit, 48 kS/s),
e 2 analog outputs (12-bit, 150 S/s),
e 12 digital I/O,

e 32-bit counter,

e digital triggering and

e bus-powered.

The components of NI USB-6009 can be seen in Figure 16.
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Figure 16 Block diagram of NI USB-6009

GND: Ground - The reference point for the single-ended analog input
measurements, analog output voltages, digital signals, +5 VDC supply, and
+2,5 VDC at the I/O connector, and the bias current return point for
differential mode measurements.

Al <0...7>: Analog Input Channels O to 7 - For single-ended measurements,
each signal is an analog input voltage channel. For differential
measurements, Al O and Al 4 are the positive and negative inputs of
differential analog input channel 0. The following signal pairs also form
differential input channels: Al<1, 5>, Al<2, 6>, and AlI<3, 7>.

AO <0, 1>: Analog Output Channels 0 and 1 - Supplies the voltage output
of AO channel O or AO channel 1.

PO. <0...7>: Port 0 Digital I/O Channels O to 7 - Each signal can be
individually configured as an input or output.

P1. <0...3>: Port 1 Digital I/O Channels O to 3 - Each signal can be
individually configured as an input or output.

PFI O: PFI O - This pin is configurable as either a digital trigger or an event
counter input.



168

+2,5 V: +2,5 V External Reference - Provides a reference for wrap-back
testing.

+5 V: +5 V Power Source - Provides +5 V power up to 200 mA.

Table 6 and Table 7 list the analog and digital terminal assignments.

Table 6 Analog terminal assignments

Signal, Signal,
Module Terminal Single-Ended Mode Differential Mode
1 GND GND
2 ALD AlD+
3 Al4 AlO-
T 3 GND GND
i
== 5 All All+
% - 6 ALS Al
E : 7 GND GND
= 8 Al2 Alls
=~
Bl 9 Al6 Al2-
% ot 10 GND GND
| T A3 Alds
)
] 12 Al7 Al3-
% = 13 GND GND
=Hi= 14 AOD 400
E:T_ L 15 AD 1 AO |
16 GND GND

Table 7 Digital terminal assignments

Module

Terminal

Signal

||
EMMUUUMMMEHHMMHHL U

P00

Pl

P0.2

PO3

P04

PS5

P&

P07

PLOD

PLI

Pl.2

PF1D

[

|
| |32 3130 29 28 27 26 25 24 23 22 21 20 19 18 17|
LN

+13V

+5V

GND




169

Follow the next easy steps to build your own models.

6.2. Configuring and Testing NI USB-6009

Connect ,,AIO+” channel to the ,A00” channel and ,AIO-” channel to the
,GND” channel (Figure 17), then plug the USB cable into PC.

— GND ] =] P0.O

— AO(AIOY Il | Ed - 3( I Poi
Al 4 (Al 0-) = PO.2
GND iR1=x] 5 =(l } rPos
Al1 (Al 14) el = PO.4
alsiali-) | Il 3| | Pos
GND ~ == PO.6
alzanzyy | |El= Ol | Po7
Al & (Al 2-) El= P1.0
GND | &= Il P14
Al 3 (Al 3+) = P12
ATAI | E]E [l P2

\__ &\ e PFIO
ADO =] [l +z5v
AD A = 45V
GND \QE} = ‘B‘ GND

= —

Figure 17 AIO and AOO channels wired together

Select Configure and Test This Device in the New Data Acquisition
Device window, then click OK or launch Measurement & Automation
Explorer (MAX) program.

Expand the Devices and Interfaces item, and then expand the NI-DAQmx
Devices item (if necessary). Check that NI USB-6009 device appears. If the
device does not appear, press <F5> to refresh the view in MAX.

@ NI USB-6009: "Dev2" - Measurement & Automation Explarer == |
File Edit View Tools Help
Configuration | & | % | [ self-Test | B8 TestPanels... | %y Reset Device | (A Create Tesk.. | (57 Hide Help
4 €3 My System Eack ~
5]
a [5 Data Neighborhood Jame palue M EJ‘
4 (@l NI-DAQmix Tasks = Serial Number Ox12AEE12 NI-DAQmXx Device
{@ Thermocouple Basics
o
{5 Thermorcouplel What do you want to
4 53 Devices and Interfaces do?
a4 NI-DAQmx Devices PRun the NI-DAQmX
L s Test Panels

& NI USB-6009: "Dev2"
- PXIPXI

PRemove the device

+ 4 Serial & Parallel PView or change
- a4 Scales device properties
> & Software

» [l VI Drivers
¥ Remote Systems

Right-click on the NI USB-6009: ,Dev...” item and select Test Panels... to
run a test.
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Select Analog Output tab and select (e.g.) 2,35 as Output Value, then click
Update.

Test Panels : NI LUSB-6009: "Dev2" Test Panels : NI USB-6008: "Dev2"

Analog Input( Analeg Output J)Digtal 140 | Courter 1/0 Analog Input  Analog Output I Digital 1/0 | Courter 110 |
Channel Name Max Input Limit e (Hz Channel Name: Max Output Limit
Dev2/ai0 lz‘ 10 = Dev2{aol Izl 5 5
Mode Min Input Limit e Min Output Limit
On Demand E' -10 = =] |0 :
Input Configuration
Differential =] -
Amplitude vs, Samples Chart Auto-scale chart [7] Eri H

10 -}

Value 0

= Start Stop |/ Update ’ Stop
——

Help Close Help Close

Select Analog Input tab, then click Start.

Test Panels : NI USB-6009: "Dev2"

<Ana\ug Input )Analng Output ] Digital 1/O ] Counter /O

Channel Name Max Input Limit

Dev2/ai [=] | 2

Mode Min Input Limit &
On Demand Iz‘ -10 =

Input Configuration

Differential Iz‘

Amplitude vs, Samples Chart Auto-scale chart [

10|

Value |0

Help Close
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If the test passed without problems, click Stop, then Close.

Test Panels : NI USB-6009: "Dev2"

Analog Input | Analog Qutput ] Digital 110 ] Courter 1/0

Amplitude vs. Samples Chart Auto-scale chart [/

|M w M ‘.L"'I' .| "'Hw

| s
A Il

I
i

Value (2,35

e
o (@)
——

Right-click on the NI USB-6009: ,Dev...” item and select Device Pinouts
to get information about pinouts of this device.

EQ NI-DAQmx Device Terminals Help

-

Blrejtés Keresés Bedllitasok

Tartalom Ta‘mmaml KE[BSéSI L NI USB-6009
[2] NI 5472 -
[2] NI 5472 (DSUB) GND P00
E NI 5474 Al DAl O+ PO
[2] NI 9475 Al ““;"i*D Egi
(2] I 5478 ALALT+ Po.4
E NIS477 Al S/ALT- P05
[2] i 9478 &ND ==
[2] NI 5421 LN PoO.7
[7] ni 9485 Al BIAI 2= P10
2] NI DAQCard-DI0-24 GND PIL1
[2] NI ENET-5211 PECED P12
[2] NI ENET-9215 EES P13
[2] NI ENET-5215 (BNC GND PFIO
[2] NI ENET5218 AOD +2.5V
[2] NI ENET-5234 AO 1 +5V
[7] NI ENET-5237 ey GND
[2] NI ENET-9421
[2] NI ENET-9421 (DSU
[2] NI ENET-9472
[2] NI ENET-9472 {DSU
[2] NI ENET-5481
[2] NI PCI-DIO-S6 E
[2] NI PCI-MID-16E-1 (N
[2] NI PCI-MIO-16E-4 (N
[2] NI PCI-MIO-16XE-10
[2] NI PCI-MID-16XE-50
[2] NI USB-5008
[2] NI USB-6009 <

Close this window.
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6.3. Creating a Task for Voltage

Right-click on the NI USB-6009: ,,Dev...” item and select Create Task....

In the Create New NI-DAQmx Task... dialog box, select Acquire Signals —
Analog Input — Voltage.

Create New NI-DAQmyx Task...

Measurement & N7 NATIONAL
Automation Ex D¢ ) INSTRUMENTS
- . s
Select the measurement type for the task. & Acquire Signals —
 task is a collaction of one or mars virtual = Analog Input
channels with timing, triggering, and other
properties. € Voltage
To have multiple messurement types within Temperature
a single task. you must first create the task
with one measurement type. After you Strain 3
create the task, click the Add Channels 5
button to add = new measurement type to Current
the task.
Resistance
Frequency
Position

Acceleration
Customn Voltage with Excitatio

Sound Pressure

[ R T e

<Back || Newts | [ Finish A

Select ai0, and then click Next.

Create New NI-DAQmx Task...

Nleasurement &

y : : W7 NATIONAL
Automation Exple J¥ INSTRUMENTS

p B8 Physical |

Select the physical channel(s) to

add to the task. Supported Physical Channels

If you have previously configured S D SB-6009) -
global virtual channels of the same 3
measurement type as the task,
click the Wirtual tab to add or 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, =nd any changes to
that glebal virtual channel are
reflected in the task.

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

For hardwars that supports multinle
channels in a task, you can select o
multiple channals to add to = task
at the sama tima.

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

ese(na]) rron )

Enter a name for the task: Voltage, then click Finish.
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i Create New NI-DAQmx Task...
leasurement & e

utomation E

Enter a name for the task.
Enter Mame:;

Voltage

ER 3P

The Voltage task appears under the Data Neighborhood/NI-DAQmx Tasks

item.

9 Voltage - Measurement & Automation Explorer

File Edit View Tools Operate Help

Configuration
a4 @ My System
4 (gl Data Neighborhood =9
4 (3 NI-DAQmx Tasks £ 0-
{% Thermocouple -1 |
a 20 40 &0 80

{## Thermocouplel
4 B Devices and Interfaces
4 MI-DAGMx Devices

L‘ifj( MIUSB-82114A: "Devl”
@ NIUSB-5009: "Den” Channel Settings
petais [ )| * | Volkage Input Setup

1> I PXI System (Unidentified) .
[ 7},‘ Serial & Parallel Voltage

| nSave | = Run v| + Add Channels 2 Remove Channels

Amplitude

Configuration | Triggering | Advanced Timing |

[ 44 Scales
3 5] Software Signal Input Range :
[ i VI Drivers Max 10 Scaled Units
Volts [=]
Min -10

» &Y Remote Systems

Set Max of Signal Input Range to 5, Min of Signal Input Range to O,
Acquisition Mode to 1 Sample (On Demand), and then press the Run

button.
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D e e v e S

File Edit View Tools Operate Help

Configuration | n Save K 43 Run " | + Add Channels X Remove Channels
4 @ My System
4 [g Data Neighborhood Voltage 0 - r

4 [z NI-DAQmx Tasks
{5t Thermocouple
{% Thermecouplel -
Hnm Voltage | S
a B Devices and Interfaces
4 MNI-DAQmx Devices Configuration | Triggering | Advanced Timing |
f :i E:g:ouoéﬁ,[)ie;? Channel Settings

& X1 PXI System (Unidentified) @ Detais “ | Voltage Input Setup
[ y Serial & Parallel Vaoltage

- 44 Scales
&+ il Software Signal Input Range

I+ [ VI Drivers Max Scaled Units
[ @ Remote Systems Min Volts E|

m

Terminal Canfiguration

ik the Add utton Differential [=]
(+) to add more channels to Custom Scaling
the task. <No Scale> =] &

Timing Settings

Acquisition Moda Samples to Read Rate (Hz)
1 Sample {On Demand) El 1k 1k

The current voltage (~2,35) should be displayed. Press the Stop button.
D ot e s oo S

File Edit View Tools Operate Help

Configuration Sawve Stop ] Add Channels 2 Remove Channels
| @ (C@mse)y) +
Pl 9 My System —
4 [g Data Meighborhood Voltage ( 2,34439) -
4 [z NI-DAQmMx Tasks e
{% Thermocouple
{% Thermocouplel -
f J\m Voltage |

Save the configuration (Save). This configuration can be used at any time.

g Voltage - Measurement & Automation Explorer ‘ ‘ ‘

File Edit View Tools Operate Help

Configuration “ n Save ' D Run ~ | + Add Channels 2 Remove Channels
4 @ My System
4 [l Data Neighborhood Voltage 2,345027 -

4 @ MI-DAQmx Tasks
{% Thermocouple
[ Thermocouplel -
{% Voltage

6.4. Using “Voltage” Task in LabVIEW

Open Thermocouple HW1 LabVIEW file. Select Voltage task by switching
the Task Const VI.
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-
3 Thermocouple_HW1.vi Block Diagram *

File Edit View Project Operate Tools Window Help

3 I@I OE |I..Q|IE||'|uj]‘ |15ptAppI|cat|on Font |« ” :;.'”-T]:vi |C§"v”5bdj

Waveform Chart

u\

Write To
N Measurement
[Lisgmmbagh Name File
(| Voltage [+[) Signals
.
S
L7 55 o
{3 I Lt ] {8
Analog DBL
1Chan15%amp
stop
| s1er ®

Double-clicking on the Write to Measurement File VI. In the Configure
Write To Measurement File dialog box, select a location (if necessary,
create one) and file name (e.g. Voltage) to store your data, then click OK.

ﬂ C Write To © ment File [Write To Measurement File] |7|
Filepama File Format
’ ® Text (LVM)
() Binary (TOMS)
() Binary with XML Header (TDM)
Lock file for faster access
Action

Segment Headers
@ Save to onefile

[ Ask user to choose file

@) One header per segment

(") One header only
9 Ask only once ) No headers

Ask each iteration
X Value Columns

If a file already exists
() Rename existing file () One column per channel
(7 Use next available filename () One column only
() Append to file (@ Empty time column
@) Overwrite file Defimiter
- . ] . (@ Tabulator
() Save to series of files (multiple files) )
Comma
Settings...
File Description

Advanced...

" [ Cancel ] [ Help




176

Save the project under a name like ,Voltage”: File —» Save as — Substitute

copy for original.

Press the Run button. The correct voltage (~2,35) should be displayed

continuously.

i3 voltagewi Block Diagram

File Edit View Project Operate Tools Window Help
o IE“.N:{IE" |15ptApp|ication Font v”!;.v”'-ﬁ:v”fﬂv”}d‘
="
Waveform Chart
i
N L
: »
[+
[+ L
Write T
Measurement
DAQrmx Task Name File
s Voltage |~} L Signals
I ki "%

Press the STOP button.

Analog DBL
1Chan 15amp

stop

B i)

=]
il

i3 voltage.i
File Edit Wiew Project Operate Tools Window Help
||» @1 “1
— Waveform Chart riot0 RN |
(s1or]
S’

““ M‘ I "'J'"'u" I'IJ

H
L

\,\

‘\ I |“ uﬂ '

4

Open the data file (Voltage.lvm) to check your work, and then

Notepad.

Close this VI.

close
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6.5. Creating a Task for Input Using DAQ Assistant

Right-click on the NI USB-6009: ,Dev...” item in MAX and select Test
Panels... to run a test.

Select Analog Output tab and select (e.g.) 4,5 as Output Value, then click
Update.

Select Analog Input tab, then click Start. If the test passed without
problems, click Stop, then Close.

Open a new VI.

To see both the Front Panel and Block Diagram at the same time, select
Window — Tile Up and Down.

Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx— DAQ Assistant and place the VI on the Block Diagram.

In the Create New NI-DAQmx Task... dialog box, select Acquire Signals —
Analog Input — Voltage.

Select ai0, and then click Finish.

Set Max of Signal Input Range to 5, Min of Signal Input Range to O,
Acquisition Mode to 1 Sample (On Demand), and then press the Run
button.

The current voltage (~4,5) should be displayed. Press the Stop button.

Finally, click OK.

43 Untitled 1 Block Diagram *

File Edit View Project Operate Tools Window Help

oy | & @“.u‘lﬁ’ |15ptAppI\cation Font |~ ”3;.'“'-7]:'”0;')'”2%{

W
;
3 M

DAQ Assistant
data

Right-click on the data output of the DAQ Assistant and select Create —
Numeric Indicator. A Numeric Indicator appears on the Front Panel. Run
the VI (Run). Data (~4,5) appears on the Front Panel’s Graph Indicator.



178

File Edit_ View Project Operate Tools Window Help

-‘Eﬂ @[] [ 24pt Application Font |~ [~ | [a~ |22

Edit View Project Operate Tools Window Help

(1] 0 [10][9] 2] ol [15ot Appicston Fort -] [Fe]m] [€5-1]

Name the Numeric Indicator “Voltage”.

|EIE Edit View Project Operate Tools Window Help

[ @] @[] [24pt Application Font |~ ][5~ |[via~ ][] [£5~]

File Edit View Project Operate Tools Window Help

[p]@] @[] [@][2] bal@] ot [15pt Application Font |~ ][5~ ][a~] [£5~ /=2

Voltage
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Use while loop for continuous reading from NI USB-6009 device. Right-
click on the Block Diagram and select Express — Exec Control —» While
Loop to create a while loop on the Block Diagram. Use the cursor to drag
a selection rectangle around the DAQ Assistant VI and Numeric Indicator.

File Edit View Project Operate Tools Window Help

[D]@] @[] [2¢pr Appicston Fone_~ ]2 [a~] [~ ][€5~]

File Edit View Project Operaste Tools Window Help

[2]@] @[n][@][25] bal@] o3 [ 150t Application Font_~ ]| [#o~|[waa~] [0~ ][z

DAQ Assistant
data ¥

=

Voltage

|

Press the Run button. The correct values (~4,5) should be displayed
continuously. Press the STOP button.

View Project Operate Tools Window Help

Save the project under a name like ,Voltage_Input”: File — Save.

Close this VI.
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6.6. Creating a Task for Output Using DAQ Assistant

Open a new VI.

To see both the Front Panel and Block Diagram at the same time, select
Window — Tile Up and Down.

Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx—> DAQ Assistant and place the VI on the Block Diagram.

In the Create New NI-DAQmx Task... dialog box, select Generate Signals
— Analog Output — Voltage.

Create New Express Task...

NI-DAQ Lol
INSTRUMENTS"
DAQ Assistant
- -
Select the measurement type for the Acquire Signals
task. = Generate Signals
A task is a collection of one or more virtual
channels with timing, triggering, and other B Analog Output
properties. & (ottags
To have multiple measurement types
within a single task, you must first create @] Current
the task with one measurement type. Aftar
you create the task, dick the Add Counter Qutput
Channels button to add a new
measurement type to the task. Digital Output

< Back || Mext» Finish

Select ao0, and then click Finish.
i Create New Express Task...

NI-DAQ .

DAQ Assistant ! MENTS

- B9 Physical

Select the physical channel(s) to
add to the task. Supported Physical Channels

If you have previously configured [ SB-6009) -
global virtual channels of the i
same measurement type as the
task, click the Virtual tab to add
or 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.

mn

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

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

add to = task st the same time. i <Ctrl= or <Shift> dick to select multiple channels.
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Click OK.

File Edit View Project Operate Tools Window Help

Mﬂ @ ||I @ HE‘D‘” 15pt Application Font |v|| ;,;.v”':u:v' |$'||3i

Right-click on the Front Panel and select Express —» Num Ctrls > Num
Ctrl. A Numeric Control appears on the Front Panel. Name the Numeric
Control “Voltage Output”.

File Edit View Project Operate Tools Window Help

File Edit View Project Operate Toels Window Help

\ilﬂ @ Ill@ ‘hnl'ﬁ'lu’” 15pt Application Font |"|=;."|'T]:" |¢"‘3ﬂ

. .

- [

3

Voltage Output|” N 4
DAQ Assistant

(£ fi23h N data

7z

Wire the data input of the DAQ Assistant VI to the output of the Numeric
Control with the Wiring tool.
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3 Untitled 1 Block Diagra

File Edit View Project Operate Tools Window Help

(o121 [][9][25] [l ]+ [ 5et Appicotion Fort ][] [€5-14)

ﬁ

: DAQ Assistant
& e b data
|

7

-
Voltage Output]”

Enter 3 and run the VI (Run).

FEile LditA!iew Project Operate Tools Window Help

2| @[] [ 24pt Application Font |~ |[3a|[1a~|[&2+][#5-]

Run Voltage Input.vi (Run). The correct value (~3) should be displayed.
Press the STOP button.

File Edit View Project Operate Tools Window Help
P

| @ ||| 24pt Application Font |'| ;,;.vl :u:vl ﬁvl

File Edit View Project Operate Tools Window Help

Use while loop for continuous writing to NI USB-6009 device. Right-click
on the Block Diagram and select Express —» Exec Control —» While Loop
to create a while loop on the Block Diagram. Use the cursor to drag a
selection rectangle around the DAQ Assistant VI and Numeric Control.
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Eile Edit View Project Operate Tools Window Help

[>]@] @ 1] 24pt Appiication Font |- 2o~ (a1t -] [€5-]

File Edit View Project Operate Tools Window Help

[ ]@] @ [n][@][25] ba]@ ]t [ 150t 2pplication Font |~ ][%o~][wa~] [0~ [=]

»
Voltage Output]®
DAQ Assistant
hzap b data
. =
stop
|

Run the programs (Run). The correct value (~3) should be displayed and
can be modified continuously. Finally, press the STOP buttons.

Save the project under a name like ,Voltage_Output”: File — Save.

Close this VI.

6.7. Advanced File I/O Operation

Use the Voltage_Output.vi.

Enlarge the rectangle of the while loop.
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. b
:

g

Voltage Output] 4

(3
DAQ Assistant

Copy Start VI, Stop VI, Read VI, Task Const VI and Waveform Chart
from Voltage.vi. (SHIFT+left-click on the items, then Edit — Copy (or
CTRL+C) and Edit — Paste (or CTRL+V).)

Waveform Chart
=

)

DAQmx Task Name
I Voltage [+]

DAQ X

Gy
Analog DBL
1Chan 15amp

€

. |
i
s
Voltage Output]” - " stop
DAQ Assistant
[ r data BE:
@ Dﬁ g =




Right-click on the Block Diagram and select Programming — File I/O —

Format into File.

DAQmx Task Name
%; Voltage [+]

Enlarge the Format into File item to see four inputs (input 1, input 2,
input 3 and input 4). Right-click on the Block Diagram and select
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@

Analog DBL
1Chan 15amp

=

Waveform Chart

Voltage Output]

M
i3
s
d H stop

DAQ Assistant

&

¥ data
=

s

Programming — File I/O — Open/Create/Replace File.

DAQmx Task Mame
I Voltage |+}

Voltage Output]

DA mo:

Analog DBL
1Chan 15amp

Waveform Chart

. |

:

[+

i H stop

DAQ Assistant

" data | ror B
¥ LirrLd
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Right-click on the file path (use dialog) input of the Open/Create/Replace
File item and select Create — Control.

Right-click on the operation (0: open) input of the Open/Create/Replace
File item and select Create —» Constant and then replace or create.

file path (use dialog)

[+ replace or create |

=l
FEEE 3
-3

Waveform Chart

DAQmx Task Mame D’jﬁJ
D
Analog DBL
1Chan 15amp
Voltage Output” Y stop
DAQ Assistant
itz " data | s1or -
|
A file path appears on the Front Panel.
i 3 Vaoltage_Output.vi Front Panel =
File Edit View Project Operate Tools Window Help
@ IEHlaiptApplicatinn Font |« ”!,;.v”'.“u:v"ﬁvl
Waveform Chart ploto RN |
2,247+
file path (use dialog)
3 Bl
Voltage Output
9

Time
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Right-click on the Block Diagram and select Programming — File I/O —
Close File.

file path (use dialog)

DAQmzx Task Mame
% Voltage |v]

Analog DBL
1Chan 15amp

M
i
s
i H stop

Voltage Cutput]
DAQ Assistant

| [ —r e

(%

Right-click on the Block Diagram and select Programming — Timing —
Wait Until Next ms Multiple.

file path (use dialog) r

i)

Ehm ==
o

o replace or create ™
EED
EER
[EED

DAQmx Task Name
I Voltage |+]

DitELmox

TS|
Analog D
1Chan15a

BL
mp

. ’
3
id
Voltage Output] 4 stop
DAQ Assistant
STOF 3
m F . o
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Right-click on the millisecond multiple input of the Wait Until Next ms

Multiple item and select Create — Control and place it outside the while
loop.

millisecond multiple|
A
=,
ey
[EED
e
[EED
Waveform Chart
E
]
DAQmx Task Name i
L Voltage [+]
Al
M
;
Voltage Qutput® Y stop
DAQ) Assistant
m ﬁ23|> b data =ToF -

A millisecond multiple control appears on the Front Panel.

m Voltage_Outputwi Front Panel *

File EditEroje(t Operate Tools Window Help

@ @|24pt}’-\pp\i(atmn Font |~ ”!Dv"'._u:v”ﬁvl
Waveform Chart Plot0 ER |

2,347~

file path (use dialog)
5 =

Voltage Output
gl
millisecond multiple

" —

Time

Place a Multiply item on the Block Diagram: right-click on the Block
Diagram and select Programming —» Numeric —» Multiply.
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millisecond multiple;

file path (use dialog) f
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k [N,

0 % DO

e
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Waveform Chart

DAQmx Task Mame
L Voltage [+]

Analog DBL
1Chan 15amp
@

4

+ H stop

DAQ Assistant

p data | =mer

L

&

Voltage Output]

To see the data separately and in new lines later, right-click on the Block
Diagram and select Programming — String — Tab Constant, then
Programming — String > End of Line Constant.

millisecond multiple

file path (use dialog) v
S -

b

=
[Ed
el

DAQmx Task Mame
% Voltage [+]

Analog DEL
1Chan 15amp
e
3
»
¥ stop

Voltage Qutput”
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With the Wiring tool wire:

the task out output of the Start VI to the task/channels in input of the
Read VI,

the error out output of the Start VI to the error in input of the Read
VI,

the task out output of the Read VI to the task/channels in input of the
Stop VI,

the error out output of the Read VI to the error in input of the Stop VI,
the Task Const VI to task/channels in input of the Start VI,

the millisecond multiple control to the While Until Next ms Multiple,
the refnum out output of the Open/Create/Replace File to the input
file input of the Format into File,

the error out output of the Open/Create/Replace File to the error in
input of the Format into File,

the output file refnum output of the Format into File to the refnum
input of the Close File,

the error out output of the Format into File to the error in input of the
Close File,

the x input of the Multiply to the connection between millisecond
multiple control and While Until Next ms Multiple,

the Loop iteration to the y input of Multiply,

the x*y output of the Multiply to the input 1 input of the Format into
File,

the Tab Constant to the input 2 input of the Format into File,

the data output of the Read VI to the input 3 input of the Format into
File,

the Waveform Chart to the connection between Read VI and input 3
input of the Format into File and

the End of Line Constant to the input 4 input of the Format into File.
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millisecond multiple

E
E
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TEEI

Waveform Chart

]

DAQmx Task Mame

iVoitge ]

i P -
Ly {2

Analog DBL

1Chan 15amp

M
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+ stop

H
DAQ Assistant

b RE . data | 1o fd ®

Voltage Outputy

i

Save the project under a name like ,Voltage Input Output”: File —» Save
as — Substitute copy for original.

Select a location (if necessary, create one) and file (e.g.
Voltage Input_Output.txt) to store your data. Set (e.g.) 3 as Voltage
Output and (e.g.) 100 as millisecond multiple. Run the VI (Run).

{3 Voltage_Input_Outputwi Front Panel

File Edit View Project Operate Tools Window Help

|§ IE ‘ 24pt Application Font |~ ”,’:"":EEY”&YI

Waveform Chart - pioto G |

4

file path (ug‘ dialog) ]

A G @‘ 2
Eoltage Output
millisecond multiple |

‘ Time

The correct value (~3) should be shown in the Waveform Chart. Click
STOP.
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m Voltage Input_QOutputwvi

File Edit View Project Operate Tools Window Help
[ [@n
((s10r]) Waveform Chart plot0 ERNE

w

file path (use dialog)
%G EI 3

Voltage OQutput

P

millisecond multiple

;‘j 100

Amplitude

i
u‘ | | |/
'"H‘ il i
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Open the data file (Voltage Input Output.txt) to check your work. The
acquired data with 100 ms intervals can be found in different lines.

0 2,997651
100 2,997015
200 2,997651
300 3,000831
400 2,997651
500 2,998923
600 2,998923
700 2,997015
800 2,998923
900 2,997651
1000 2,998923
1100 3,000195
1200 2,999559
1300 3,000831
1400 3,000831
1500 2,998287
1600 2,998923
1700 3,000831
1800 2,997651
1300 2,998923
2000 2,998923
2100 2,997651
2200 3,000195
2300 3,000195
2400 3,000195
2500 2,998023
2600 2,998923
2700 2,998287
2800 2,999559
2900 2,997015
3000 2,998923

Close Notepad.

To see the time in seconds, a Divide item is needed: right-click on the
Block Diagram and select Programming — Numeric — Divide.

Delete the connection from the x input of the Multiply. Right-click on the y
input of the Divide function and select Create —» Constant to wire a
Numeric Constant to the input. Enter 1000 as numeric constant.

With the Wiring tool wire the x input of the Divide to the connection
between the millisecond multiple Control and While Until Next ms
Multiple, and then x/y output of the Divide to the x input of the Multiply.
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millisecond multiple

Run the VI

(Voltage_Input_ Output.txt).
millisecond intervals can be found.

Name the items.

DAQmx Task Name

s Voltage ||

Waveform Chart
=

%%

{5

[y

Analog DBL
1Chan 15amp

Voltage Output]

&

DAQ Assistant

|

¥

data

"

stop

dill

(Run), and then click STOP. Open the
The acquired data in second with 100

0,000000
0,100000
0,200000
0,3200000
0,400000
0,500000
0,600000
0,700000
0,800000
0,800000
1,000000
1,100000
1,200000
1,300000
1,400000
1,500000
1,600000
1,700000
1,800000
1,900000
2,000000
2,100000
2,200000
2,300000
2,400000
2,500000
2,600000
2,700000
2,800000
2,300000
3,000000

2,809559
3,000195
2,997015
2,908923
3,000195
2,908923
2,908287
3,000195
2,999559
2,908923
2,998923
2,998287
2,998923
3,000831
2,997015
2,997015
2,998287
2,997015
3,000195
2,998923
2,998923
3,000831
3,000195
3,000831
2,998287
3,000195
2,998923
2,998923
2,998923
2,999559
2,998287

data file
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To clean the Block Diagram, use Clean Up Diagram button.

I H
- L"“ir |H Nm

Time

i3 Voltage_Input_Outputwi Block Diagram *
Eile Edit Yiew Project Operate Tools Window Help
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I

- DAQ Assistant
SRR data

3
Voltage Output [V] |1

DAQmx Task Name

Analog DBEL |
1Chan 15amp

Save the project: File —» Save.

Close the VIs and Notepad.

6.8. Creating a Task for Voltage Input Using Variable
Resistance

Attach a potentiometer to the terminal block as shown is Figure 18 and
plug the USB cable into the PC. When the device is connected to a USB
port, the LED blinks steadily.
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2
< bV
+5V  AIO+ GND

Figure 18 Connecting potentiometer to the DAQ device

Open a new VI. To see both the Front Panel and Block Diagram at the
same time, select Window — Tile Up and Down.

Right-click on the Block Diagram and select Measurement I/O — NI-
DAQmx— DAQ Assistant and place the VI on the Block Diagram.

In the Create New Express Task... dialog box, select Acquire Signals —
Analog Input — Voltage.

Select ai0, and then click Next.

Set Max of Signal Input Range to 5, Min of Signal Input Range to O,
Terminal Configuration to RSE, and then press the Run button. The value
of voltage has to be lower than 5.



5% DAQ Assistant

196

G

Undo ‘ Add Channels

{1 Express Task |é Connection D|ag|am‘

Remove Channels

E Back

1-
o

litude

Measuring Voltage

Most measurement

Configuration Triggering

Advanced Timing

A davices are designed
= for measuring, or
reading, voltage. Two

Voltage Input Setup

commen veltsge
messurements are DC
and AC.

DC voltages ara usaful
for measuring

phenomena that
change slowly vith time,
such as temperature,
pressure, or strain.

AC woltsges, on the
other hand, are
waveforms that
constantly increase,
decrease, and reverse
polarity. Most
powerlines deliver AC
voltage.

m

—_ay

Click the Add Channels button
(+) to add mare channels to Custom Scaling
the task: <No Scale > =&
Acquisition Mode Samples to Read Rate (Hz)
M Samples ik

Rate (Hz) specifies the
sampling rate in Hertz.

Sample/Update Period

m (s) specifies the sample
period in seconds.

{#% DAQ Assistant

Undo Run

9 &

T |‘Add Channels

+ | X

Remove Channels

{3 Epress Task | 2 Comnecton Disgram|

424

4,235~

e
b
i

-
B
1

Amplitude

>
i

4,215+

4,21-) '
a

Graph

0,1

| | I |
02 0,3 0,4 0,5

|+ Display Type

.
0,93

| |
06 07 08 03

AutoScale Y-Axis

This value can be changed by potentiometer.

{7 DAQ Assistant

9 o

-
Run

Add Channels

+ X

Remove Channels

{Ri Exprss Task |2 Connection Disgram|

2,54~
2,535~
2,53
2,525~
2,52-]
2,515-
2,51
2,505-

2,5-
2,495, ,

Amplitude

Graph

0 0,1

[+] Display Type

:
0,6 0,7 0,8 0,9 0,99¢

AutoScale Y-Axis




197

Finally, click OK.

Right-click on the Front Panel and select Express — Graph Indicators —
Waveform Graph to place this VI on the Front Panel. The Waveform
Graph appears on the Front Panel.

Wire the data output of the DAQ Assistant VI to the Waveform Graph with
the Wiring tool.

Press the Run button to test the program.

{8 Untitled 1 Front Panel

File Edit View Project Operate Tools Window Help
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Use while loop for continuous reading. Right-click on the Block Diagram
and select Express — Exec Control —» While Loop to create a while loop
on the Block Diagram. Use the cursor to drag a selection rectangle around
the DAQ Assistant VI and Waveform Graph.

Run the VI (Run). Continuous data flow can be seen in Waveform Graph.
Click STOP.
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The number of samples and sampling interval can be modified by double-
clicking on the DAQ Assistant VI.

Set Samples to Read to 100 and Rate to 100, then click OK.
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I DAQ Assistant

==

0 @

Run

‘ + X

Add Channels Remove Channels

{8 Express Task . Connection Diagram

Click the Add Channels button
(+} to add more channels io
the task.
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Measuring Voltage

Most measurement
devices are designed
for measuring, or
reading, voltage. Tro
cemmen voltage
measurements are DC
and AC.

DC woltages are useful
for messuring
phencemena that
change slowdy vith time,
such as temperature,
pressure, or strain.

AC voltages, on the
other hand, are
waveforms that
constantly increase,
decrease, and reverse
polarity. Most
powerlines deliver AC
voltage.

L

Select a scale from the
pull-down list or select
Create New to create 2
new custom scale.

Cox ) (oonn |

Run the VI (Run), and then click STOP.

The time can be calculated: samples
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100-1/100 Hz =

x sampling interval (1/rate),

e.g.
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When the VI runs, the value of voltage can be changed by potentiometer.
Press the STOP button.

File Edit View Project Operate Tools Window Help
»[3][@[n]
(o Dwaveform Graph voitage 0% |

Amplitude

Save the project under a name like ,Voltage Potentiometer”: File —» Save.

Close all programs.
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