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wnevis pirdapiri erTjeradi gazomvis ganusazRvrelobis  

Sefaseba realuri obieqtisa da virtualuri modelisTvis 

nodar abelaSvili _ saqarTvelos teqnikuri universiteti 

giorgi qarTveliSvili _kompania British Petrolium 
leri gaCeCilaZe _ akreditaciis erTiani erovnuli organo 

reziume 

ganixileba realur pirobebSi magistralur gaz da navTobsadenebis satumb 

sadgurebSi wnevis gazomvisa da samzomi xelsawyoebis kalibrebisas maTi 

ganusazRvrelobis Sefasebis SedarebiTi analizi LabVIEW sivrceSi Seqmnili virtualuri 

modeliT miRebuli  analogiuri amocanebis SedegebTan, modelis adeqvaturobis Sefasebis 

mizniT. 

1. Sesavali 

gazomvebis sferoSi monacemTa damuSavebisa da gazomvis Sedegebis warmodgenis 

erTiani harmonizebuli sistemis danergva evrokavSirsa da aSS_Tan mosalodneli 

Tavisufali vaWrobis Sesaxeb SeTanxmebis erT_ rTi ZiriTadi moTxovnaa, romelic 

gulisxmobs gazomvis  ganusazRvrelobis Sefasebis aucilelobas ISO 17025 standartis 
mixedviT sawarmoo teqnikuri TanamSromlobis yvela sferoSi.Tavis mxriv gazomvis 

monacemebis damuSavebis aRniSnuli meTodi kargi saSualebaa virtualuri modelis 

realuri gazomvis sqemasTan adeqvaturobis raodenobrivi kuTxiT dasaxasiaTeblad. 

2. ZiriTadi nawili 

magistraluri milsadenis kerZod navTobsadenis satumb sadgurSi wnevis gazomvis 

realuri sqema da am procesis virtualuri modeli LabVIEW sivrceSi [1] saSualebas 

iZleva movaxdinoT gazomvis, kontrolisa da marTvis pocesebis damuSaveba realuri 

milsadenis proeqtirebis etapze, risTvisac aucilebel pirobas modelis adeqvaturobis 

Sefaseba warmoadgens. 

realur pirobebSi satumb sadgurSi wnevis gazomva mimdinareobs wnevis 

kalibratoridan miRebuli wnevis mniSvnelobis Sesabamisi eleqtruli signalis, denis 

Zalis sididis gazomviT, maRali sizustis Fluke787 tipis multimetriT miliamperebSi 

.multimetris gazomvis diapazonia 0_30 mA. multimetris sizustis klasi 0,05%.  

virtualur modelSi wnevis gazomva, iseve rogorc realur sqemaSi, mimdinareobs 

wnevis kalibratoridan miRebuli wnevis mniSvnelobis Sesabamisi eleqtruli signalis 

denis Zalis sididis gazomviT miliamperebSi modelirebuli multimetris isriani  da 

cifruli gamosasvlelebis saSualebiT, romliTa gazomvis diapazoni aseve0_30 mA. 
realuri sqemisagan gansxvavebiT wnevis kalibratoris rols virtualur sqemaSi 

asrulebs Sesasvleli sidideebis virtualuri sarkmeli, sadac sasurveli wnevis 

mniSvnelobis dayeneba xdeba xeliT, virtualuri saregulirebeli saxeluris saSualebT. 

Semdeg mRebul signals emateba SemTxveviTi signalebis generatoridan SemTxveviTi 

mdgeneli. aqve saWiroebis SemTxvevaSi sruldeba 0_is koreqtirebis operacia amave 

saregulirebeli saxeluris daxmarebiT, ris Semdegac formirebuli signali xvdeba 

gazomvis sqemaSi. 
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rogorc realur aseve virtualur modelSi wnevis erTjeradi gazomvisas miRebuli 

mniSvneloba 10,4  Seesabameba wnevas 19,5  r (Sesabamisobis koeficientebis 

mniSvnelobis  da  gaTvaliswinebiT gveqneba 

10,4  bari, an 19,5 . 

a. gazomvis ganusazRvrelobis gamoTvla realuri  

gazomvis sqemisaTvis 

realuri gazomvis sqemis ganusazRvrelobis gamosaTvlelad SevadginoT gazomvis 

pirobebis specifikacia: 

• gazomva mimdinarobda garemos +30  temperaturis dros; 

• multimetris aTvlis biji 0,001mA ; 
• multimetris muSa temperaturis  diapazoni ; 

1. ganvsazRvroT gazomvis jamuri ganusazRvrelobis mdgenelebi: 

• vipovoT ZiriTadi absoluturi cdomilebis maqsimaluri mniSvneloba 

mA. 

• ganusazRvreloba gamowveuli temperaturuli gadaxriT normaluri 28 _dan. 

damatebiTi absoluturi cdomileba 18 Catarebuli gazomvisas. 

pasportis monacemebis mixedviT temperaturuli efeqtis gavlena gazomvis 

sizusteze gamoiTvleba  

 
miRebuli mniSvnelobis gaTvaliswinebiT 

 
2. multimetris aTvlis cdomilebebis sazRvrebi 

 
3. ZiriTadi cdomilebis standartuli ganisazRvreloba 

 
 

wnevis gazomvis cdomilebis ganawilebis kanoni, erTjeradi gazomvisaTvis, miviRoT 

marTkuTxa ganawilebis mqoned, romlisTvisac mocvis koeicienti  . amis 

gaTvaliswinebiT 
 

4. standartuli ganusazRvreloba damatebiTi absoluturi cdomilebisaTvis 
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5. diskretuli aTvlis cdomilebis standartuli ganusazRvreloba _ tolia 

anaTvlis diskretulobis ganayofisa marTkuTxa ganawilebis mocvis koeficientze. 

 
SevadginoT ganusazRvrelobis biujeti 

Sesasvleli sidideebi Sesasvleli 

sidideebis 
Sefasebebi 

Sesasvleli 

sidideebis 
standartuli 

ganusazRvreloba 

albaTobis 

ganawilebis 
saxe 

wnevis gazomili mniSvneloba 10,4mA _ _ 

ZiriTadi cdomileba _ =0,0087  marTkuTxa 

temperaturuli(damatebiTi) 
cdomileba 

_ 0,00225  marTkuTxa  

diskretulobis cdomileba _ 
 

marTkuTxa  

Y 10,4  
 

 

 

korelacia: arcerTi Sesasvleli sidide  ar xasiTdeba mniSvnelovani xarisxiT 

urTierT korelirebulad. 

6. gamosasvleli sididis jamuri ganusazRvreloba 

 
gamoviTvaloT gazomvis Sedegis gafarToebuli ganusazRvreloba 

sandoobis donisaTvis 

 
imis gaTvaliswinebiT, rom ganusazRvrelobis mdgenelebis ganawilebis kanoni 

marTkuTxaa, xolo fardoba sandoobis donisaTvis 

k [2] 

 

sabolood gazomvis Sedegi Caiwereba  (10,4 . 

b. gazomvis ganusazRvrelobis gamoTvla virtualuri gazomvis sqemisaTvis 

gazomvis Sedegis Sefasebisa da wnevis gazomvis ganusazRvrelobis SefasebisaTvis 

realur pirobebSi Sedgenili algoriTmis mixedviT SevadginoT gazomvis specifikacia 

virtualuri modelisaTvis. 

• gazomva mimdinareobda laboratoriul pirobebSi +22  temperaturis garemoSi 

rac ganusazRvrelobis damatebiTi mdgenelis warmoSobis wyarod ar SeiZleba CaiTvalos, 

radgan kompiuteris muSa temperaturis diapazoni  

• virtualuri multimetris aTvlis biji 0,001 mA; 
• multimetris aTvlis cdomilebebis sazRvrebi. 
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• Catarebuli erTjeradi gazomvis Sedegebi moyvanilia cxrilSi  

miwodebuli wneva kalibratoris 
cdomileba 

multimetri 

 cdomileba 

kalib
rator
idan 

Teori
uli 

 

gazomili 

 

absolutu
ri Δ 

fardobi
Ti 

 

gazomil
i 

 

absolu
turi  

 

fardobiT 

 

Br mA mA mA % mA mA % 
19,5 14,393

5 
14,40534 0,0118 0,082 14,408 0,0145 0,086 

 

1. miwodebuli wnevis Teoiuli mniSvneloba (“sanimuSo” mniSvneloba) 

19,5 . 

2. kalibratoris absoluturi cdomilebis maqsimaluri mniSvneloba 

 
3. kalibratoris fardobiTi cdomileba  

 
4. multimetriT gazomili wnevis absolituri cdomilebis maqsimaluri mniSvneloba 

14,408 0,0145  

5. multimetris fardobiTi cdomileba 

 
realuri multimetris sizustis klasi 0,05%_is tolia, virtualuri 

modelisaTvis miRebuli monacemebis mixedviT SesaZlebelia gamoviTvaloT konkretuli 

gazomvis fardobiTi cdomileba, romelic gamzomi xelsawyos sizustis klass 

gansazRvravs.  

6. multimetris virtualuri modelisaTvis fardobiTi cdomileba 

γ  

gansxvaveba realur da virtualur  gamzomi multimetrebis fardobiT cdomilebebs 

(sizustis klasebs) Soris realuri multimetris sizustis klasTan SedarebiT Seadgens 

 
sadac:  

_  realuri da virtualuri multimetrebis dayvanili cdomilebebis (sizustis 

klasebis)  fardobiTi maCvenebelia; 

_  realuri multimetris dayvanili cdomilebaa (sizustis klasi): 

_  virtualuri multimetris dayvanili cdomileba(sizustis klasi). 
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realuri  da virtualuri multimetrebis dyvanili cdomilebebis miRebuli 

gansxvaveba virtualuri modelis realurTan adekvaturobaze metyvelebs. 

ZiriTadi cdomilebis ganawlebis kanoni, erTjeradi gazomvisaTvis, miviRoT 

marTkuTxa ganawilebis mqoned, romlisTvisac . amis gaTvaliswinebiT  

7. kalibratoris wnevis mniSvnelobis gazomvis ganusazRvreloba misi maqsimaluri 

absoluturi cdomilebis gaTvaliswinebiT 

 
8. multimetriT wnevis mniSvnelobis gazomvis ganusazRvreloba misi maqsimaluri 

absoluturi cdomilebis gaTvaliswinebiT 

 
9. diskretuli aTvlis cdomilebis standartuli ganusazRvreloba marTkuTxa 

gnawilebis mocvis koeficientis mniSvnelobisaTvis miiRebs saxes 

 
SevadginoT ganusazRvrelobis biujeti 

Sesasvleli sidideebi Sesasvleli 
sidideebis 
Sefasebebi 

Sesasvleli sidideebis 
standartuli 

ganusazRvreloba 

albaTobis 
ganawilebis 

saxe 

wnevis gazomili 
mniSvneloba 

10,4m  _ _ 

kalibratoris 
cdomileba 

 
_  

marTkuTxa 

multimetris cdomileba _ 0,0083  marTkuTxa 

diskretulobis 

cdomileba 

_ 
 

marTkuTxa  

Y 10,4  
 

 

korelacia: arcerTi Sesasvleli sidide  ar xasiTdeba mniSvnelovani xarisxiT 

urTierT korelirebulad.  

10. gamosasvleli sididis jamuri ganusazRvreloba.  

 
11. gamoviTvaloT gazomvis Sedegis gafarToebuli ganusazRvreloba 

sandoobis donisaTvis 

 
imis gaTvaliswinebiT, rom erTjeradi gazomvis SemTxvevisaTvis  mocvis 

koeficientis k_s mniSvneloba SevirCioT imis gaTvaliswinebiT, rom ganusazRvrelobis 

mdgenelebis ganawilebis kanoni marTkuTxaa, xolo fardoba 

 sandoobis donisaTvis k  

 
sabolood gazomvis Sedegi virtualuri modelisaTvis  Caiwereba (10,4  
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gansxvaveba realur da virtualur  gamzomi multimetrebisgafarToebul 

ganusazRvrelobebs Soris realuri multimetris ganusazRvrelobasTan SedarebiT 

Seadgens 

 
rac damakmayofilebel Sedegad SeiZleba CaiTvalos.  

3. daskvna 

realur pirobebSi  magistralur gaz da navTobsadenebis satumb sadgurebSi wnevis 

gazomvisa da samzomi xelsawyoebis kalibrebisas  maTi ganusazRvrelobis Sefasebis 

SedarebiTi analiziLabVIEW sivrceSi Seqmnili virtualuri modeliT miRebuli  

analogiuri amocanebis SedegebTan, gviCvenebs modelis adeqvaturobis SesaZleblobas, rac 

droiTi da materialuri resursebis mkveTri Semcirebis saSualebas iZleva milsadenebis 

proeqtirebis, kadrebis momzadebisa da eqspluataciisas warmoSobili fors_maJoruli 

situaciebis marTvisaTvis. 
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ESTIMATION UNCERTAINTY OF DIRECT PRESSURE FOR A SINGLE  
MEASUREMENT OF THE REAL OBJECT AND THE VIRTUAL MODELS 
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Summary 

Examine the question of measurement, calibration, and comparing the results of measuring 
uncertainty as in real conditions atgas and oil pipelinesstations as in virtual models using the 
LabVIEW, forestablishment the adequacy of the model. 
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ДАВЛЕНИЯ  ДЛЯ РЕАЛЬНОГО ОБЪЕКТА И ВИРТУАЛЬНОГО МОДЕЛЯ 
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Гачечиладзе Л. Единый национальный орган аккредитации 
Резюме 

Рассматриваетсявопрос измерения, калибровки и сравнениярезультатов 
оценокнеопределенностейизмерительных средствв реальных условях и для виртуальных 
моделей в пространстве LabVIEWна перекачивющых станциях магистральныхх газо и 
нефтепроводов, с целью оценки адекватности модели. 


