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LabVIEW_s sivrceSi transmiteris virtualuri modeli

magistralur milsadenze wnevis kalibrebisa da gasazomad

nodar abelaSvili - saqarTvelos teqnikuri universiteti,

giorgi qarTveliSvili - kompania British Petroleum

reziume

naSromSi ganixileba magistralur gaz da navTobsadenebis satumb sadgurebSi wnevis

gazomvisa da wnevis transmiteris kalibrebis modelirebis amocana virtualuri

grafikuli programirebis enis LabVIEW sivrceSi, milsadenis proeqtirebis,

eqspluataciisa da gazomvebis operatorebis momzadebis etapebisaTvis.

sakvanZo sityvebi: virtualuri instrumenti. wnevis transmiteri. LabVIEW.
sanimuSo xelsawyo.

1. Sesavali

qveyanaSi sul ufro matulobs Tanamedrove teqnikuri da teqnologiuri

saSualebebiT aRWurvili sawarmoo_teqnikuri da teqnologiuri daniSnulebis sawarmoTa

raodenoba, rac saqarTvelos maoflio mwarmoeblur infrastruqturaSi CarTvis

kvalobaze mosalodnelia, rom kidev ufro gaizrdos, es ki Sesabamisi dargebis ufro met

integracias da teqnikuri gadawyvetebisadmi moTxovnilebebsa da interesebs kidev ufro

gazrdis. amitom maRali finansuri tevadobis mqone proeqtebSi obieqtis qcevis wesebis,

maTi saeqsploatacio maxasiaTeblebis winaswari Seswavla, aseve kontrolisa da

monitoringis operaciebze kvalificirebuli kadrebis momzadeba umniSvnelovanes amocanaTa

rigs ganekuTvneba.

2. ZiriTadi nawili

amerikuli kompanis National Instruments mier damuSavebuli da Seqmnili LabVIEW
(Laboratory Virtual Instrument Engineering Workbench) _ grafikuli programirebis enaa,

romelic standartuli instrumentis saxiT gamoiyeneba gazomvebisa da maTi Sedegebis

analizis, xolo Semdgom xelsawyoebisa da sakvlevi obieqtis marTvisaTvis. sainJinro

praqtikaSi misi gamoyenebis sfero sawarmoo obieqtebi, transporti maT Soris sahaero,

wyalzeda da wyalqveSa, milsadeni da kosmosuri aparatebia. mecnierebaSi mas iyeneben

iseTi kvleviTi centrebi rogoricaa CERN (evropa), Lawrence Livermore,  Batelle,  Sandia,
Oak Ridge (aSS) da sxv.

magistraluri milsadenis satumb sadgurSi transportirebis sxvadasxva

parametrebis kontroli da maT Soris wnevis kontroli sanimuSo da muSa transmiterebis

saSualebiT xorcieldeba. wnevis gazomvis principuli sqema mocemulia nax.1. wnevis

transmiteri Sedgeba ori ZiriTadi, gamzomi da gadamcemi, nawilisagan. transmiteris

Sesasvlelze  wneva miewodeba gamzomi nawilis diafragmas 1 rac iwvevs mis deformacias.

diafragma dakavSirebulia tevadur sensorTan 2, romlic aRiqvams  diafragmis

deformacias sensoris eleqtrostatikuri tevadobis cvlilebis xarjze. tevadobis

cvlileba proporciulia wnevis cvlilebis. sensoridan signali gadaecema gamzom 3 da

maZlierebel 4 wredebs. am wredebis gavlis Semdeg transmiteris gamosasvlelze

vRebulobT  denis Zalis erTeulebSi dagraduirebul wnevis mniSvnelobas  4-20 mA
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farglebSi. 4 mA Seesabameba transmiteris gazomvis diapazonis minimums, xolo 20 mA ki

- maqsimums.

wnevis gazomvisa da dakalibrebis virtualuri modelis wina panelisa da blok

diagramis sqema mocemulia 1-el da me-2 naxazebze, sadac poziciaTa aRniSvnebi urTierT-

TanxvedraSia.

nax.1. wnevis gazomvis principuli sqema

nax.2. wnevis transmiteris gazomvisa da dakalibrebis virtualuri modeli

wnevis transmiteris gazomvis  da dakalibrebis virtualuri modelis wina paneli

(nax.2) funqcionaluri daniSnulebis mixedviT dayofilia sam nawilad a _ sanimuSo

xelsawyos paneli, b _ Sesamowmebeli transmiteris paneli da g _ “gangaSis paneli”.

sanimuSo xelsawyos panelze, kalibratoriT 1, formirebuli imitirebuli wnevis

mniSvneloba (Ba) miwodeba Sesamowmebeli transmiteris panelze gardamqmnels ,,wneva-denis

Zala“ 5, sadac igi  gardaiqmneba eleqtruli denis Zalis proporciuli mniSvnelobis

signalad. blok-diagramaze (nax.3) es gardamqmneli gamosaxulia maTematikuri moqmedebis

gamravlebisa da damatebis saxiT.
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nax.3. wnevis transmiteris gazomvisa da dakalibrebis

virtualuri modelis blok-diagrama

miwodebuli wnevis sidide mravldeba koeficientze, romlis mniSvneloba

damokidebulia transmiteris gazomvis zRvarze, Cveni SemTxvevisaTvis igi Seadgens

0.533333. miRebul namravls emateba mudmiva, koeficienti 4, romelic Seesabameba wnevis

dasaSvebi mniSvnelobis qveda zRvars 4mA. sanimuSo kalibratoris 1 mier miwodebuli

wnevis mniSvneloba grafikulad aisaxeba wriuli formis isrian saindikacio panelze 2.

gasazomi wnevis mniSvnelobis proporciuli eleqtruli denis Zalis mniSvneloba _

virtualur saindikacio multimetrze 3, xolo misi cifruli mniSvneloba  4

saindikacio fanjraSi.

cifruli indikatori 6, Sesamowmebeli transmiteris monacemebis panelze, gviCvenebs

transmiteris mier gazomili   wnevis mniSvnelobas cifrul formaSi, romlis gazomvis

diapazoni transmiteris gazomvis diapazonis tolia da Seadgens 0 - 30 bars.

Sesamowmebeli xelsawyos panelze, `wneva - denis Zala” gardamqmnelidan 5

gamomavali, danis Zalis sididis erTeuliT (mA) graduirebuli, eleqtruli signali

erTdroulad aisaxeba analoguri multimetris 7 da cifruli indikaciis fanjaraSi 8.

gasazom sidideTa  cifrul formaSi warmodgena aiolebs anaTvlis aRebis amocanas

da gamoricxavs subieqturi faqtoriT ganpirobebul cdomilebas. gardamqmnelidan

miRebuli cifrul formaSi warmodgenili Sesamowmebeli wnevis mniSvneloba transmiteris

fardobiTi cdomilebis gamosaTvlelad gamoiyeneba, romelic Sesamowmebeli xelsawyos

panelze 9 da 10 fanjrebSi ,,cdomileba %“ da ,,sveti“ indecirdeba. realur pirobebSi

yovelTvis arsebobs gansxvaveba transmiteriT gazomil wnevasa da miwodebul wnevebs

Soris. realur obieqtze mravaljeradi dakvirvebis Sedegad dadgenilia, rom mas

normaluri ganawilebis saxe aqvs, amitom virtualuri modelis realur sistemasTan

adeqvaturobis mizniT mis blok diagramaSi gaTvaliswinebulia SemTxveviTi sidideebis

generatori 17, romelic uzrunvelyofs realuri sqemis ganawilebis kanonis SenarCunebas.

Sesamowmebeli transmiteris panelze ganlagebulia kalibratoris saxeluri 11,

romlis SemobrunebiT vaxdenT mis dakalibrebas. transmiteris cdomileba aisaxeba

“gangaSis panelis” indikatorze 12 ,,cdomileba“. “gangaSis panelze” aseve ganlagebulia
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indikatorebi “gazomvis zRvari” da “optimaluri diapazoni”. samive indikatorisaTvis

Sesabamisi sidideebis dasaSveb zRvrebSi arsebobisas  indikatori mwvane ferisaa, xolo

rodesac maT mniSvnelobebi gamodian am diapazonidan indikatori wiTeli feris xdeba, rac

programaSi CaSenebuli Sedarebis sqemis 16 saSualebiT xorcieldeba. ase magaliTad

indikatorisaTvis “cdomileba” dasaSvebi mniSvneloba 0,01%_is tolia.

indikatori `gazomvis zRvari” 14 gviCvenebs Sesamowmebeli transmiteris gazomvis

zRvars (30 erTeuli).

indikatori ,,optimalur diapazoni“ 15, gviCvenebs gazomvis Sedegis, gamzomi

xelsawyos skalis 20_80% SualedSi moxvedris SemTxvevebs, sadac gazomvis Sedegis

Cveneba yvelaze maRali sandoobiT xasiaTdeba.

nax.3. gangaSis paneli, rodesac gazomvis cdomileba da gazomvis diapazoni

dasaSveb zRvrebSia, xolo optimaluri diapazoni dasaSveb zRvars gareT

aRsaniSnavia, rom virtualur models SeuZlia muSaoba rogorc erTjerad, aseve

uwyveti gazomvis reJimSi, rac saSualebas iZleva maqsimaluri adeqvaturobiT moxdes

gazomvisa da kalibrebis reJimebis modelireba.

3. daskvna

magistraluri milsadenis proeqtirebis, eqspluataciisas arasaStato situaciebis

marTvisa da sazom sakontrolo aparaturasTan momuSave kadrebis momzadebisaTvis

SemoTavazebulia milsadenis gadasatumbi sadguris sakontrolo parametris, wnevis,

gazomvisa da gamzomi saSualebebis kalibrebis virtualuri modeli grafikuli

programirebis enis LabVIEW_s sivrceSi.
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VIRTUAL MODEL OF TRANSMITTER FOR MEASURING AND
CALIBRATION PRESSURE AT PIPELINES USING LABVIEW

Abelashvili Nodar - Georgian Technical University,
Kkartvelishvili Giorgi - British Petroleum Company

Summary

In the represented article there is provided the virtual model of measurement and calibration of

pipelines' measuring equipment (control setting pressure) in the LabVIEW graphical programming

language environment. The method is represented for designing (issues of the effectiveness),

maintenance, management (any abnormal situation) and preparation of testing and measurement

operations.

ВИРТУАЛЬНАЯ МОДЕЛЬ ТРАНСМИТЕРА ДЛЯ КАЛИБРОВКИ И
ИЗМЕРЕНИЯ ДАВЛЕНИЯ НА МАГИСТРАЛЬНЫХ ТРУБОПРОВОДАХ

В ПРОСТРАНСТВЕ LABVIEW

Абелашвили Н. – Грузинский Технический  Университет,
Картвелишвили Г. – компания British Petroleum

Резюме

Представляетя задача моделирования трансмитера для измерения и калибровки

котрольного параметра (давление) в магистральных трубопроводах в пространстве

графического языка програмирования LabVIEW, для зтапов проектирования (вопросы

зфективности), эксплуатации (управление внештатными ситуациями) и подготовки

операторов контрольно измерительных  работ.


