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Kompletni zdrojovy kod programu




PRILOHA 2

Katalogové listy — Snimac tlaku

univerzadlni

SNIMAC TLAKU

série 4,

Zakladni rysy :

malé rozmeéry
jednoducha aplikace
univerzalni pouziti
Siroky sortiment
pfizniva cena

* & & &+ o

Popis snimace :

Snimate fady Z jsou uréeny k univerzalnimu pouziti. Jejich prostfednictvim Ize méfit pretlak i podtiak v kapalnych i plynnych
médiich, ktera nejsou chemicky agresivni. Absolutni provedeni umoznuje méfeni tlaku vuéi vakuu a zahrnuje tak i méfeni
barometrického tlaku vzduchu. Pro tato méfeni se vyrabéji snimate se specialné nastavenym rozsahem s potlaéenou nulou.
Diferenni snimace jsou ureny pouze pro plynna neagresivni media.

Snimace této fady nalézaji Siroké uplatnéni v celé Skale aplikaci v primyslové automatizaci, energetickych méfenich,
zdravotnické technice, zemédélskych aplikacich. Pro jejich dostupnost a malé rozméry jsou oblibeny v konstrukcich pfistroju,
pro méfeni v laboratofich apod.

Pouzdro snimace je vyrobeno z duralu, ktery je povrchove upraven bezbarvym eloxem. Viastni pfipojovaci zavit ma rozmer
M12x1,5. Snimat je mozné objednat v provedeni se zavitem G1/2° nebo M20x1,5. Toto je feSeno pevnou montazi specialni
redukce pfimo u vyrobce. Pouzdro ma primér 39mm a jsou zde integrovany veskeré obvody potfebné pro funkci snimace.

Pro vlastni snimani tlaku je u této fady snimacl mozné pouzit dvou typl piezoelektrickych Eidel - kiemikové nebo
keramické. Z hlediska tlakovych rozsahl jsou kiemikové membrany uréeny pro nizsi tlaky a keramické pro vyssi, viz technické
Udaje na druhe strané tohoto listu. Kfemikova ¢idla nemaji, na rozdil od keramickych, méfici membranu galvanicky oddélenu od
napajecich zdroju, Ize véak dosahnout vyssi tlakové pretiZitelnosti. Keramicka ¢idla jsou vhodna pouze pro relativni a absolutni
méfeni tlaku a vzhledem jejich vysoke chemicke odolnosti je Ize doporutit pro aplikace v topenafstvi i vodarenstvi. U snimace
s kfemikovou membranou je méfené meédium ve styku stémito materialy : dural. kiemik, Viton, silikonovy kauéuk,
Polyetherimid; pro verzi s keramickou membranou jsou to : dural, korundova keramika, Viton.

V konstrukci snimace jsou pouZity nové moderni prvky, technologie povrchove montaze apod.. Zvlastni pozornost je
vénovana odolnosti proti vnéjsimu elektromagnetickemu a elektrostatickému ruseni. Hmota pouzdra neni elektricky spojena se
systemem, ale je pfipojena na zemnici kolik konektoru. Doporutujeme pripojit v2dy tento kolik na pevny potencial, zvlasté pak
pro dosazeni dostateéné imunity vici vnéjsimu elektromagnetickému ruseni. Elektrické pripojeni se provadi pomoci tésnéného
aretovaneho konektoru (ISO 4400/6952 — DIN 43650) s kabelovou vyvodkou o velikosti PG9, ktera umozni pfipojeni kabelem o
priméru 6+3mm.

Elektricky signal z gidla, ktery je umérny pfilozenému tlaku, je zesilen, filtrovan, kalibrovan a pfeveden na pozadovanou
vystupni veli¢inu. Standardné jsou tlakoveé snimace rady Z vyrabény s proudovymi vystupy 4+20mA — dvouvodi¢ nebo 0+20mA
- tfivodi¢ a s napétovym vystupem 0+10V. Po dohodé Ize nastavit | jiné hodnoty, zejmena pro napétove vystupy. Pro napajeni
snimacl |ze pouZit stejnosmérné napéti v rozmezi 12+36V. Zména napdjeciho napéti v tomto rozsahu nema prakticky viiv na
pfesnost méfeni. Kalibrace snimace je provedena pevnymi odpory, pro pfipadné jemné dostaveni koncovych bodl pfevodni
charakteristiky jsou po odsroubovani zakladny konektoru pfistupné dva viceotalkové trimry, jimiz I1ze provadét korekci
v rozsahu cca 2% jmenovitého rozsahu. Trimr pro nastaveni pocatku rozsahu (nuly) je oznacen ¢ervené.

Doporuéujeme pouzivat normované tlakové rozsahy, viz. druha strana tohoto listu, avsak po dohodé Ize nastavit jakykoli
rozsah v rozmezi uvedenych tlakl a vystupu véetné symetrickych i nesymetrickych kombinaci podtlak-pretlak.
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Techniclé undaje :

Jmenovité tlakové rozsahy

* 2,5kPa az 6MPa

Max. pretlak do 40 kPa
od 60 kPa do 6MPa

Chyba nastaveni

100 kPa
200 % jmen. rozsahu

max. 1% (0,5%)

Vystup

Teplotni chyba nuly zgx0013 %/10°C
. typ. 0.1

Teplotni chyba rozsahu max. 0.3 %/10°C

Komp. teplotni rozsah 0+70°C

Provozni teplotni rozsah -15 + +85°C

Skladovaci teplota -25 + 100°C

Napajeci napéti 12 + 36V ss
_Napajeci proud — vystup H| < 4mA

4 = 20mA dvouvodié
0 + 20mA tFivodi¢
0+ 10V tiivodié

renéni provedeni

Pracovni poloha libovolna

Kryti min. IP 54
Napétova pevnost '

pouzdro - elektronika min. 1000 V' ss
Hmotnost cca 100g
Souhlasny tlak pro dife- max. 1MPa

Inaceni :
TMxG 568 Z3F

" typ elektrického vystupu

F — proudovy - dvouvodi¢ 4+20mA

G — proudovy - tiivodié  0+20mA
H — napétovy - tfivodic  0+10V
elektrické pripojeni |

2 -kabel - Tm

3 — konektor DIN 43650

—» typ pouzdra

Z — dural,®=40mm

> typ pouzité membrany

7 - keramicka (40kPa az 6MPa)
8 - kiemikova (2,5kPa az 600kPa)

——® nasobek tlakového rozsahu

|

1-1,0
2-16
3-25
4-40
6-60

— exponent tlakového rozsahu

3-107 Pa (jednotky kPa)
4 - 10" Pa (desitky kPa)
5-10° Pa (stovky kPa)

Na prani zakaznika je mozno zajistit metrologické ovéreni
snimacu u akreditovaného Strediska kalibraéni sluzby.

Pokyvny k pouziti:

= Pred pfipojenim snimace do tlakového obvodu je nutno
zkontrolovat, zda méfeny tlak odpovida jmenovitému
rozsahu snimace. | kratkodobé pretizeni nad maximalni
povoleny pretlak muze zpusobit destrukei mérici mem-
brany ! U diferenéniho snimace musi uzivatel zajistit,
aby snimac¢ nebyl jednostranné pretizen tlakem vy$sim,
nez je povoleny nedestrukéni tlak pro jmenovity rozsah!

= Zejména pfi pouziti kfemikové membrany je nutno pro-
véfit odolnost materiald, viz pfedni strana tohoto listu.
\/ pripadé nejasnosti kontaktujte vyrobce.

* Pro tésnéni snimace se doporuéuje pouzit ,0" krouzek
12%2 dodavany se snimacem. Pfi tésnéni do zavitu
(teflon, koudel) pro kapalna média je nutno dbat zvy-
Sené opatrnosti, protoze pfi Sroubovani do uzavieného
objemu kapaliny muze dojit ke zvy3eni tlaku a tim
k destrukci membrany !

Schéma zapojeni :

trivodié

trivodi¢
0 +20mA 0+ 10V

P/| P/}
S U

dvouvodié
4 + 20mA

Prirazeni vyvvodu : plati pro konektor DIN 43650

dvouvodi¢ | trivodié trivodié
4+20mA | 0+20mA | 0=+10V
+ napajeci napéti 1 3 3
- napajeci napéti 2 2 2
vystup 1 1
stinéni 1 L L

! C € EMC - dle CSN EN 61326-1. bez CSN EN 61000-4-6

6 — 10° Pa (jednotky MPa)
———————® zplsob méfeni tlaku

- —relativni - pretlak

A - absolutni

D - diferencni

V = relativni - podtlak

Zakladni provedeni : relativni pretlak, pouzdro-dural se
zavitem M12x1,5, konektor DIN 43650, vystup 4+20mA

Rozméry :

standardni pouzdro Z diferenéni
i 2
2 _ I
—
| i
Ll H
W -
o |
pigxi e A ) _ J

Udrzba :

Snimacé nevyzaduje za provozu Zadnou udrzbu. Pripadné
opravy provadi vyrobce.

01011.1617.8.01.03 8.2004




PRILOHA 3
Katalogové listy — MéFici karta

Low-Cost M Series Multifunction DAQ
16-Bit, 250 kS/s, up to 32 Analog Inputs

M Series — Low Cost

+ 16 or 32 analog inputs at 16-bit, 250 kS/s  Operating Systems
+ Up to 4 analog outputs at 16-bit, * Windows 2000/NT/XP
833 kS/5 (4 ms full-scale settling time)
+ Programmable input range (£10 V, Ffﬁ)?\,TET\?"dEd Software
28 Wy &1 102 V) e chianael  LabWindows/CVI
+ Up to 48 TTL/CMOS digital I/O lines N i ‘l S‘l dic
(up to 32 hardware-timed at 1 MHz) MERSLTCmEn . olen
* Two 32-bit, 80 MHz counter/timers Other Compatible Software

+ Digital triggering * Visual Basic

+ NI-MCal calibration technology for < CIC++
improved measurement accuracy + NI Signal Express

’ ;‘];:':f:;:‘l;‘r’:;;ﬁ - Measurement Services
S i Software (included)

* NI-DAQmx Measurement Services for
simplified configuration and
measurements

= 3-year warranty

+ NI-DAQmx

Analog Input Dutput Max Dutput Dutput Caonelaed
Family Bus Annloy Inputs Resolution [hits) Amalog Out; Hesolution (bita) Rute (kS/5] Range (V] Digital 1O (Clocked) DID
hiHivil] PCL PN 16 18 - - - - n B, up'to 1 MH:
NIR221 FCL PXI ] 18 7 8 B33 +10 ] B, upto | MiE
NI bz POL PXI 2 i = = . = ] 72, up1a | M
NI 6724 POI 01 az 16 ¢ I A3 +10 o 32 watn 1 ML
Tabile 1. NI Low-Cost M Series Seleetion (uide
1 H 1 System Descrip Terminal Block {1
Overview and Applications o i
National Instruments low-cost M Series devices provide optimized Hasic Shipiding SEH-B8 ANC-2110, 18x 68

functionality for cost-sensitive applications, They are ideal for  Janie 7 Recommenided Accessoris
applications including data logging and control, and measure sensors
and high voltages when used in conjunction with NI signal
conditioning, Synchronize the operations of multiple devices using

the RTSI bus or PXI trigger bus. Orderi"g Information

i NI PCI-6220 «nT79065-01
Becommqnded_ Accessprles NIPCI=6221 oorvrvvesncersnrene 779066-01
l’ngnal conditioning is n:qmn-d for sensor measurements or \'nlmgc NI PCL-6224 779067-01
inputs greater than 10 V. National Instruments SCXI is a versatile, NI PCI-6229 it a1 79068-01
high-performance signal conditioning platform, optimized for high :j{ ::l:::::?: """"""""""""""""""""""""""""""" g
channel-count applications. N1 SCC provides portable, Rexible signal NI [’Xl-ﬁiii _____ .779114-01
conditioning options on a per-channel basis. For applications not NI PX1-6229 ..... 779115-01

requiring signal conditioning, refer to the table below for InduNI-DAQRedoRware anct cabiteation pertificate

recommended cabling and accessories.

VNATIONAL ‘
’ INSTRUMENTS



Low-Cost M Series Multifunction DAQ
16-Bit, 250 kS/s, up to 32 Analog Inputs

Spemﬂcatmns._ e ———————————————————————————
N 1ons
Sne 2 b re dy et il 25 °C wniess nthewiss nojen

- Al <0..31> Small Signal Bandwidth
Analog Input

= 2
lutribiet o chnnms o :
8 citforantizl or. 16 single encng - 0 !
16 g/iterentinl or 2 ol enges B= 2 |
16 hite Eﬁ. i :
DL N0 Tisging coces guaranteed E 4 11
INI Rafiir 1 1hin A Atsalure Acsieary Tatie ﬁ |
Samping rate = - I
Masitium 250 KS/s =
w -8 1 -
Minermum 055 e
Timing acuraey 50 ppm of sampla e g -10
Timing resdiution 50 ns =
mput couping or £ -12 tt
Inplet ranga =10V 5V 21V 202V 2 14 33 E
Immam working wnltagn lar ana'de
npuLs [3ignal « comman mode| £11 Vol ALGND 1k 10k 100 k 1000 k 10000 k
EMARIDE 10 60101} 35 ok Frequency (Hz)
Inpiat enpetdancs
Al ALTAD =0 G i paraiinl with 100 pf

W GND AU GEY in parailel wirh 100 pf
it fins curee 10 pi
Grnitadeh Wog Al <0.31> Small Signal Bandwidth
tianealy ThdBl
Mon-adjacant 'channigly =4} dB R M CE— LTI P - S e
s 1igna’ Handwith |
1= df) 700 ke 0
Inoust TIFCD i 4095 samppes .2
Soam |51 masnory & 0195 pruries
D vanstms DA Tacotton gatherd, intarrupte, progeammed {0 -4

Overvoitage protoction
Ao 31 AL SENSE, A SERSE N
Ueyien n =25V tor up 1o twa Al pint

Normalized Signal Amplitude (d8)
=

ibwien o't £ 15 for wp Yo twa Al grins b
LT CLIFBNT Teting Dvereoilens canGitan =7 mA man/al pip =10
Settling Time for Multichannel Measurements -12
Apeuracy, Ul scaledtog. &l ranges !
1) prisei i sty | LS &y orinwel g -14 P e N
<) ppim o stea l+2 581 548 TNt inteng 1k 10k 100 k 1000 k 10000 k
5y ol stey o7 L35} T 47 cunen inlate Frequenty (Hz)
Typical Performance Graphs
Settling Error Versus Time for Different Source Impedances
Analog Output
10k Numbes of channe x
o
3 /
& 1k 0
a t
-3
v
B 100
E. g mam upciate rate
= 1 chanpe g5
E 10 2 channe's T40 4573 por channe
] 3 channo's BB k5/s per channe’
& climne s 675 k5/s pt chenne!
1 . - —_—r— . S0 ppen of serple Tate
Sira
1 10 100 St Hoy
Time (s} Quipet eoupiing e
Dutput i L ara
Dt cotrent deive 15 mA

2 National Instruments » Tel: (800) 433-3488 « Fax: (512) 683-9300 « info@nicom = nicom
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DTS 1000011032 EN Varson: C Stalus AU (releasod | reigagonen | valds) printed: 0&,11,2007

6013

"
. -
~

»

Trpe 8013 can be combined with,

. [ il

| /
Type 2308
Cakle phig

Type 1078
Timer unn

This digct-acting 2/ 2-way mniature sobnosd
vahe & avalable ntwovern ons.

Standard wersion:

Type 8012 5 asmall dectactngsobned
vake for general purpase wsed for shutoff,
dosing, fillng, vertiating and for tec hrical
vacuam. his of moduar des ign and may be
moured ndwvidally or as a black on a mutpk
manifcld.

Anakysis and vacuum technology:

Type 012 A & a high-qualy small sckenaid
vake for analysis and vaccum echnolegy. Itis
manutactured under clean-reom ¢ ondbcns,
This includes theeough cleaning of all parts in
comact wth media from organic and ncrganc
substances. The Imn for waidual by drocarbons
15 below 0.2 mg/dm?. 100 5% of the vakes

am subpciod 10 a spec bl Bakas kst with
regard 10 tight seating and tighiness 10 the
cxtenor, The permiss ble kakage ae i 104
mbar s, The vake i used fer shutoff, dozing
filing ventlatng and parboudary for arals e
wchrolegy.

Circuit function A

A= V2wyvahe
P spring ferce

2/2-way dlrect acting Solenold Valve,
normally closed

= High quality seal material

= High cycling rate

= Special versions up to +180°C

= Threaded port and sub-base connections

= Compact design

[T AERIARY

burkert

FLUID CONTROL SYSTEMS

Type 2511
AS|cable plug
Technical data
Body materials
pe 6013 Brazs, Starlecs stesl 1.4503
pe 6013 A Brazs, Stairless s1eel 1.4503
) Seal material FKM, PTFE/Graphite (EFDM on request)
Analysis version sibeon, o and fal fres vemion
(Type 6013 A) Tightnees « 10 *mbar s
Limit value for risidual carbon
(Type 6013 A) «0,2 ma'dms
Na;ia . Mﬁfnlwrmdl "
pe 6013 * neural gaee qui
(6. compressed air, watsr, bydraulic oil
Tps 6013 A * neutral media, which do not attack the
body and seal materials
) (256 chemical res £ tance charl)
Me dia tempearature
=10 to +100 °C (PA col) 1l 120°C { ool)
 FTFEGraphis to +180 °C (2ee chemszal resistance ¢
_Ambie nt temperature max. +35 °C
Viscosity max. 21 mmi's
Port connection
pe 6013 G183, G1ir4, Gave, sub-bozs
_ Tps i3 A Gus, Gira
Operating voltage
pe 6013 24VDC, 24Vim0 He, 290V S0 ke
pe 6013 A 24 VDG, 230V / 20 Hr bther wollages on request)

Voltage tolerance

Du'x cle/Single vahe
) h block aszembly on manircld
Electrical connection

& 10%

1009 Cortinuous rating

Interrittent opsration 604 (30 min) )
Tag connector ace. to DIN EN 172301-203 Form A
(pravousk DIN 43e50) 1or cable plug Type 2503
(259 Acceasores )

Installation
Azzembly

class

A roquired preterably w th actuntor upght
no ok, fats or gilicons bo be wred during aszembly

IPes with cabks plug

Insulation class

Polyamids coil B
Epooy col H

weorsi burkertocom p.1/e




DTS 1000011032 EN Varson: C Sualus: RU (releasod |4ragagonen | valds) pented: 08,11,2007

Catie piuz PA(Poyamics)

AG Barkss seel vesion)

eo ‘ 3 - E—
burkert
Technical data, continuad
Orifice | Port | Kvvalue Pressure range  Power ) Elec. power  Coil size Response times
[mm] | connection water AC pc consumption ¥ Inrush | Hold opening  closing
/bl | bar] [bar] wi @ac | wo Ims]  |[ms]

20 Gua 012 028 12 SWACorsWDC (o) |24VA [17VA [B(s2mm) |20 a0
20 Gua 012 25 o-12 W AC or&W DC (9) 24VA [17VA [s(s2 20 30
20 sub-bass 012 25 0-12 8W AC or 8W DC (9) 24VA [17VA |8 (s2mm) 20 30
235 Gua 010 >16 -1 W AC oraW DC (0 24VA [17VA |S(22mm) 20 30
28 Gua 0.16 16 10 W ACorgW DC (9) 24VA |17 VA [o(32mm) |20 30
30 Gua 023 10 -6 W ACoraW DC () 24VA |17 VA [B(s2mm) |20 30
30 Gia 0.23 >10 [} W AC or W DC (9) 24VA [17VA |8(S2mm) |20 30
a0 Gy 0.23 14 -3 10W ACor 1OWDC (11) |30VA |22 VA |6 (domm) |20 a0
40 Gua 0.30 >4 o153 W AC or &W DC (9) 2aVA [17VA |B(s2mm) |20 30
40 Gws 0.80 *>6 25 10W ACor 1OWDC (11) |30VA |22 VA | & (40mm) 20 30
8.0 Gira 0ss 1.8 05 W AC or8W DC (9) 24VA [17VA |S(22mm) 20 30
a0 =] (x] 2.8 078 10W ACor 10WDC (11) |30VA |22 VA |6 (4omm) |20 EL]
Wialues in brackets ot coil omperature 20°C
Material

Leaknut: sl

(Surtacs Tick 1m PR
passvaed)
Aug: 14103
- Snadnganz Culrmsversizn)

Ratssal: NER
[=-1 FAIF 1

Epziy rign B mpsratre

. I
s 1Ll
Range: Skl surtaoes thick

timpassmmed

Smingss swel 1,420

Spring 1410
Magnesccons: 14109
Armanre ues toe: 14333
el FrM
1Grnghom bugh sama Vernianl
T Coesea: FrM
(PTFE high mrwp. damicn)
Wake tody: trass

SuNkss seel 1.4202

p. 28
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