Primjena uredaja za mjerenje razine u industrijskim
pogonima

Torman, Tomislav

Undergraduate thesis / Zavrsni rad
2015

Degree Grantor / Ustanova koja je dodijelila akademski / strucni stupanj: Josip Juraj
Strossmayer University of Osijek, Faculty of Electrical Engineering, Computer Science and
Information Technology Osijek / SveuciliSte Josipa Jurja Strossmayera u Osijeku, Fakultet
elektrotehnike, racunarstva i informacijskih tehnologija Osijek

Permanent link / Trajna poveznica: https://urn.nsk.hr/urn:nbn:hr:200:036470

Rights / Prava: In copyright /Zasti¢eno autorskim pravom.

Download date / Datum preuzimanja: 2024-04-25

Repository / Repozitorij:

Faculty of Electrical Engineering, Computer Science
and Information Technology Osijek

aodar

DIGITALNI AKADEMSKI ARHIVI I REPOZITORLII

zir.nsk.hr


https://urn.nsk.hr/urn:nbn:hr:200:036470
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.etfos.hr
https://repozitorij.etfos.hr
https://zir.nsk.hr/islandora/object/etfos:773
https://repozitorij.unios.hr/islandora/object/etfos:773
https://dabar.srce.hr/islandora/object/etfos:773

SVEUCILISTE JOSIPA JURJA STROSSMAYERA U OSIJEKU
ELEKTROTEHNICKI FAKULTET

Struéni studij

PRIMJENA UREDAJA ZA MJERENJE RAZINE U
INDUSTRIJSKIM POGONIMA

Zavrsni rad

Tomislav Torman

Osijek, 2015



1.

2.

UVOD c.cciiiiiiiiiiiiiiiiiiiniiiiinniesensssssssssssssssssssssssssssssssssssssssssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
OSNOVNI POJMOVI VEZANI UZ MJERENJE | MJERNE RETVORNIKE RAZINE.......ccccceeiseerinernineiineesssneesssnennnne
2.1. IVIERNT SUSTAVI ..ttt ettt ettt eetee ettt e st e s s e s st e s st e e e e e sat et e et e s ettt e bt e e sab et e bbe e e e nmteesaseeesmneesneeennneeennneens
2.2. OPCE KARAKTERISTIKE MJERNIH PRETVORNIKA «..uiiiiiiittteeeeeseeiitssteeeeeeeesssinnsisnassseeeeeseeessasnnneseeeeeeeseessnnnnnnnnns
2.3. ULAZNE ZNACAIKE ...ttt ettt ettt ettt e e sttt e e e bttt e e e st e e s s sb et e e e ab b e e e e e abe bt e e e e aabbeeeesanbeeeeeaantreeenas
2.4. [ZLAZINE ZNACAIKE «...vt ettt ettt ettt ettt e sat et e ee e ettt e s ottt e bt e s et e e bt e e s ab et e b b e e e st eeeab e e e sabe e e st e e naneeennneens
2.5. PRIJENOSNE ZNACAIKE. ...ttt ettt ettt eeetee et esinee et e st e et et e et e sttt e sene e s ase e e ssneeease e e saneeetneeeassneesanneenmneesaneeennneens
2.5.1. LIN@AINOST ...ttt ettt e e st e e e e e e e
2.5.2. PONOVIJIVOST .ttt e ettt e e e e e e e e ettt e e e e e ee e e e e e et et e e e aaeeeeete et rtaaaaaaaaaan
2.5.3.  HISTOIOZA ...ttt
2.5.4. ROZIOZENOSL.......cceoiiieeeee ettt ettt e e e s
2.5.5.  PrOQG OSJECANTU ...ttt e e e e e e e e e ettt e e e e e e e e e ettt ea e b et e e e e e e e e e sttt raaaaaans
2.6. SKLAD S OKOLINOM ...ttt suteeenitee sttt esitee sttt e sateeeasireesateeeseseesaneeesaneesasaeesaneesaseeesan e e e s neeeabneeseneesabneeneneeennes
2.7. (0107407 N N[0 1 LS U T PP OTPPPTUPTPPPN
2.8. [ZVEDBENE ZNACAIKE ... uettteeeiiitt e e ettt e ettt e ettt et ettt e e ettt e e s st et e e s ab e et e s ab b b e e e s aabb et e e e e eabbeeesaabbeeeeenrreeeeas
MJERNI PRETVORNICI NEELEKTRICNIH U ELEKTRICNE VELICINE ZA MJERENJE RAZINE .....cceveeeeeeeeeneneeenenennns
3.1. MUJERNT PRETVORNICI RAZINE ...cvevteiiet et e et e st e et esineeetneeestetesaneeenetesssesesentesabeeessneesabneesaneeeesaneeennneesaneens
3.1.1.  Otpornicki potenciometarski PretVOrNC ..........cccuciiwceeiemeiiieiieiiiee et et
3.1.2.  KONAUKLIVII PrEUEVOITICE ...ttt e e e e e e ettt e aaaaeaeas sttt aaaaaaaeeeeasianes
O3 G T (o oo [ol 1 11V T oY A2 Ao g o] 10
3.1.4.  INAUKEIVIT PrEEVOIINUCH ...ttt ettt e e e et e e e e e 11
3.2. IMJERNI POSTUPCI MJERENJA RAZINE ..ceeeiiieiiiiiitiiiitteeeeiisitasase et e e e s s e e s s snbasas s e e e e e s e s s sssbbbabeeseeeessssaannssansnnnnes 12
3.2.1.  Mjerenje razine pomocu mehanickog PIOVKQ ...........ccoeeeeeeuieieiiiiee e aa e e e e 12
3.2.2.  Mjerenje razine POMOCU FONIlQ.............cccueeeemsuiieiiiiiee ettt et e e ee e s 15
3.2.3.  Mijerenje razine sa staklenom CJEVCICOM .............oeeeeeeeeeeeeeiieeeee ettt aaaaeeeean 17
3.2.4.  HidrostatSKo MJErenje FAZINE .............ccceeeeeuiiiiieeeeeeeeeeeeeet et e e e e e e e et a e e taaaaaaeeeesssssarsaaaaaaaaaaans 20
3.2.5.  KONAUKLIVIIO MJEIrENJE FQAZINE........coeeeeeeeeeeeeeeeee e ettt e e e e e et a e e taaaaaeeesassssaeaaaaaaaeenanns 24
3.2.6.  KOpACitivVNO MJEIENJE FAZINE .........cccceeeiiiiiiiiiiiiieeee ettt ettt ettt e ettt a e e e e e e 26
3.2.7.  URrQzvucCnO MJEIeNJE IQZINE...........ceeeeeeeeeieeeeeaeeee e ettt e e e e e e e ettt a e e e e e e e e s baaaaaaaaaaaaaaas 32
3.2.8.  MiKrovalno MEIrenje IQZINe.............cuueeeeeeeiiieeiiaee e e e e ettt e e e e e e e ettt e e e aaaaaaaeessssssssssaaaaaaaaaanns 37
3.2.9. RadiomMEtrijSKO MJEIeNJE FOZINE.........cccoevueeiieieiiiiie ettt ettt et enee e 42
3.2.10. OPLICKO MJEIrENJE FQAZINE............eeeeeeeeeeeeeeeeeeeeee e e e ettt ettt e e e e e e e e ettt e aaeeeeeeettssssassrasaaaaaaaaas 45
INDUSTRIJSKA KOMUNIKACHSKA INFRASTRUKTURA ......cotiimtiiintiiinteninnissntisnnesssnesssesssssesssssessssesssssesssnns 50
4.1. KOMUNIKACHSKA FILOZOFIIA «..ceuitteeuieteeitte ettt e eetee ettt ste e e st s e siaee sttt e sine e e et e s sne e e sneeeabeeesmneesaraeeesnneesaneesnns 50

SADRZAJ

4.2. KOMUNIKACHSKI PROTOKOLI I IMREZE 1vvvvueeesertttaeeesssssssneseessssssieseessssssesssssssneeessssssnesesssssssoneeessssssnseesssnneens 51



G20, ETROINCL..uuuveeeeeeeeeeeeeeeee ettt ettt e e e e e e e e et e e e e e e e e e e e ——————————————aaaaaaaaaaaaans 51

Wy R £ 61 = 4 | = 51
B.2.3. FIBIABUS ...ttt ettt et e e e e e e et e e e et e e e et ————————————aaaaaian 52
R o (o) 1TV KRS 52
B T Y o Yo [ o1V KSR 53
B.2.6.  PIOSINEL ...cooeeeeeeeeeeeee ettt e e e ettt e e e e e e e e ettt e e e e e e e e e e e e e ettt ittt e e e e e e s e tbtttaaaaaaens 54
A -1 ol A\ =2 AN 54
4.3. SUSTAVI NADZORA | UPRAVLIANIA 1.1 et eeeertuueeeesesssnnesessssssnneseesssssnnessssstnasessssssnnesesesssssnnseessssssnnsesesesseseessssnnns 54
4.3.0. SCADA SUSTAV ..ccvuueeeeeeeeeeeeeeee ettt ettt e et te ettt e ettt e et te e sttt e e e ae e e st e s s te e s sae e s saeesesaesssaaesssaeessas 54
B D TGN TV L 1o | 56
ZAKLIUCAK ....vveveeeerreseseeeessssesesesssssessssssesessnsssssesessnsssssssessnsssssessssnsssssessnsnsssssensnsssssessssnsssssesessnsssssensnsssseses 58
POPIS LITERATURE ... iitteieeieettteneeieeteeenssseeetesessssesesessssssssesessssssssessssssssssessnsssssssssssssssssssssnsssssssssnnsssssessnnnnnns 59
POPIS SLIKA ... cieieeeeieeretenneeeeereeennsseeererenssseseressssssssesesssssssssssssssssssesssssssssssssnsssssessssnsssssesesnnsssssesssnnnssssessnnnnnns 61

o0 R L L U 63



PRIMJENA UREDAJA ZA MJERENJE RAZINE U INDUSTRIJSKIM POGONIMA

SAZETAK

U navedenom radu uvodno je opisan pojam mjerenja u opéem smislu, osnovni princip mjerenja
razine u industrijskim pogonima i mjerni pretvornici kao naprave za izvodenje procesa mjerenja,
te njihove osnovne znacajke. Uz opis osnovnih principa rada, za svaki pojedini mjerni postupak,
dani su primjeri mjernih uredaja prema proizvodacima, te njihove osnovne karakteristike i
podru¢ja primjene. Radi integracije i medusobne komunikacije izmedu pojedinih mjernih
¢lanova u industrijskom postrojenju kao §to su mjerni 1 izvrsni uredaji, te nadzorni 1 upravljacki
centari, opisana je industrijska komunikacijska infrastruktura ( komunikacijska filozofija,

protokoli 1 mreze), ali 1 sustavi nadzora 1 upravljanja ( SCADA i1 DCS sustav).

Kljuéne rije€i: mjerenje razine, mjerni pretvornici razine, industrijska komunikacijska

infrastruktura, SCADA sustav, DCS sustav.

APPLICATION OF LEVEL MEASURING DEVICES IN INDUSTRIAL FACILITIES

ABSTRACT

Above mentioned technical paper describes the concept of measurement in a general terms, the
basic principle of level measurement in industrial facilities with related transmitters as well as
devices for conducting the performance of measurement process and their basic features. With
the description of the basic principles of operation for each measurement procedure, the
examples of measuring devices according to the manufacturers and their main characteristics and
application areas are given. Due to integration and mutual communication between the
measuring parts in the industrial facility such as sensors and actuators, as well as monitoring and
control system, it is described the industrial communication infrastructure (communication
philosophy, protocols and networks), as well as systems for monitoring and control (SCADA and

DCS system).

Key words: level measuring, level transmitters, industrial communication infrastructure,

SCADA system, DCS system
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