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navTobis rezervuarebSi donisa da fazebs Soris  

sazRvrebis gazomvis Tanamedrove meTodebis mimoxilva 

zaal azmaifaraSvili, guram  murjikneli,  

giorgi qitiaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

     ganxilulia navTobis rezervuarebSi navTobproduqtebis doneebis gazomvis meTodebi 

sxvadasxva tipis sazomi xelsawyoebis saSualebiT. naCvenebia Tu navTobis romeli 

produqtebis SemTxvevaSi gazomvis romeli meTodisa da xelsawyos gamoyenebaa mizan-

Sewonili. warmodgenilia agreTve navTobis rezervuarSi navTobsa da wyals Soris 

arsebuli emulsiuri zonis „navTobi-wyali“ sazRvrebis dadgenis (gazomvis) meTodebi da 

saSualebebi. 

sakvanZo sityvebi: navTobrezervuari. donis sazomebi. navTobis momzadeba. 

1. Sesavali 

     navTobis  donis sazomi xelsawyoebi gamoirCeva didi mravalferovnebiT. nebismier 

maTgans gaaCnia Tavisi dadebiTi da uaryofiTi mxareebi. maT Soris ukeTesis arCeva 

damokidebulia donis gazomvis procesis bunebaze, moTxovnil sizusteze, agreTve 

finansur SezRudvaze. 

     nedli navTobis momzadebisas aucilebelia ganisazRvros rezervuarebSi navTobis 

done da siTxis _ „navTobi-wyali“ Sualedis sazRvrebi. amisaTvis gamoiyeneba vizualuri, 

meqanikuri, eleqtruli, akustikuri (ultrabgeriTi), mikrotalRuri (radaruli), 

refleqsuri (talRagamtaruli), siTxis donisa da gamyofi Sualedis sazRvrebis gazomvis 

sistema da a.S. ganvixiloT isini. 

2. ZiriTadi nawili 

2.1. vizualuri donis sazomebi 

esenia donis umartivesi sazomebi (nax.1). aparatTan 1 

Camketi ventilebiT mierTebulia maCvenebeli  mina (mili-

3). aparati da mili  ziarWurWelia, amitom milSi siTxis 

done H yovelTvis tolia aparatSi siTxis donisa da 

aiTvleba skalaze sm-Si. donis aseTi sazomebi saimedo, 

zusti da martivia, magram Sesabamisi signalis generaciisa 

da gadacemis ararseboba zRudavs maT SesaZleblobebs. 

2.2 meqanikuri donis sazomebi 

aseTi saxis donis sazomebs ekuTvnis livliviani, 

tivtiviani da hidrostatikuri xelsawyoebi.  

a) livliviani donis sazomebi. aseTi donis sazomebis 

(nax.2) mgrZnobiare elementia livliva 1. romelic  siTxis 

zedapirzea da gawonasworebulia tvirTiT 3. tvirTi da 

livliva erTmaneTs ukavSirdeba moqnili trosiT 2. siTxis 

done ganisazRvreba tvirTis mdebareobiT skalis 4 mimarT. 

nax. 1. 
zd

qd

nax.2. 

nax.1. 
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     gazomvis sazRvrebi dgindeba zeda (z.d.) da qveda (q.d.) doneebiT, romelTa Soris 

diapazoni 15-20 metria. aseTi donis sazomebSi gaTvaliswinebulia agreTve Cvenebis 

distanciuri gadacema. 

     livliviani donis sazomebi gamoirCeva simartiviT, simtkiciT, maRali sizustiT, 

mcire fasiT da sxv. magram isini gamousadegaria webovani siTxeebisTvis. livlivas 

moZraoba damokidebulia mis zomebze da aqvs proble-

mebi gazomvebisas aSxefebul siTxeebSi. 

  b) tivtiviani donis sazomebi. maTSi siTxeSi 

moTavsebul sxeulze arqimedes kanonis Tanaxmad 

moqmedebs amomgdebi Zala, romelic proporciulia 

sxeulis mier gamodevnili siTxisa (nax.3). 

mgrZnobiare elementia  cilindruli tivtiva 1, 

romlis simkvrive metia siTxis simkvriveze.  

 

 

     tivtivas sigrZe unda iyos gasazomi donis maqsimaluri simaRlis toli. roca 

siTxis done metia aramgrZnobiare zonis h0 simaRleze, gamzomi Zeli 2, romelzec 

Camokidebuli tivtiva-1 imyofeba wonasworobaSi. momenti M1, romelic iqmneba G1 

tivtivaTi, gawonasworebulia 4 sapirwones M2 momentiT. 

Tu siTxis done gautoldeba h-s,  maSin tivtivas wona Semcirdeba. Semcirdeba aseve  

𝑀1 − ც, ( 𝑀2 -ze naklebi gaxdeba) da Zeli gadaadgildeba saaTis isris mimarTulebiT, 

romelic  gadaaadgilebs 5 sazomi gardamqmnelis 3 berkets. Sedegad 5-is gamosasvlelze 

gaCndeba signali. aseTi sazomebis diapazonia 0,025-16 m. maT igive Rirsebebi da 

naklovanebebi aqvs, rac livliva donis sazomebs. 

     g) hidrostatikuri donis sazomebi. maTi muSaobis principi 

emyareba 1 siTxis svetis wnevis gawonasworebas 2 mgrZnobiare 

elementze zambariani meqanizmiT (nax.4). isini gamoirCeva 

konstruqciis simartiviT, sizustiT, gamoyenebis SesaZleblobiT 

dabinZurebuli siTxeebis SemTxvevaSi, SedarebiT mcire fasiT. 

naklovan mxareebs miekuTvneba: montaJi rezervuaris fskerze, 

gamoyeneba gasazomi obieqtis mxolod mudmivi simkvrivisa da 

medegobisas, agreTve gasazom obieqtTan mudmivi kontaqti. 

gazomvis diapazoni Seadgens 15-25 m-s. 

 

3. eleqtruli donis sazomebi 

     maTi saSualebiT SeiZleba gavzomoT rogorc gamtari, ise 

dieleqtrikuli siTxeebis doneebi. gamtarebis ZiriTad parametria  

maTi eleqtrogamtaroba, dieleqtrikebisa ki −  fardobiTi 

dieleqtrikuli SeRwevadoba. arsebobs konduqtometruli da 

tevaduri donis sazomebi. 

      a) konduqtometruli  sazomebi gamoiyeneba siTxeebis 

gamtarobis gasazomad, maTi pirveladi sazomi gardamqmnelia ori 

eleqtrodi, romelTa CaZirvis siRrme siTxeSi gansazRvravs mis 

gam.

nax.4. 

nax.3. 

nax.5. 
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dones (nax.5). misi gamomavali parametria winaRoba. aseTi donis sazomebis sizuste 

SezRudulia eleqtrodebis ganivi kveTis farTobis cvalebadobiT, agreTve eleqtrodebis  

zedapirze arsebuli Jangisa da marilebis fenis gamo. Sedegad, am sazomebis cdomileba 

sakmaod maRalia (5 – 10 %). 

b) tevaduri donis sazomebi. maTi pirveladi sazomi gar-

damqmnelia koaqsialuri cilindruli kondensatori, romlis 

Siga Semonafeni izolaciiT 2 dafaruli zondia 1 (nax.6). is 

moTavsebulia milis 3 RerZis gaswvriv, romelic aris 

kondensatoris gare Semonafeni. zondis izolaciis gare 

zedapirsa da gare Semonafens Soris manZils ewodeba  muSa 

RreCo.  is xvrelebiT qveda macentrirebel  masraSi da gare 

miliT  ukavSirdeba WurWels, romelSic izomeba done. siTxe 

aRniSnuli xvrelebiT xvdeba gardamqmnelis muSa RreCoSi da 

cvlis mis tevadobas. sazomi sqema afiqsirebs nulovani da 

mimdinare doneebis Sesabamis tevadobaTa sxvaobas. xelsawyos 

ZiriTadi cdomileba ar aRemateba 0,1 – 0,2%. simartivisa da 

maRali saimedoobis gamo aseTi sazomebi farTod gamoiyeneba. maTi mgrZnobiaroba didadaa 

damokidebuli siTxeebis eleqtruli Tvisebebis cvalebadobaze, risi mizezicaa pirveladi 

gardamqmnelis eleqtrodebis temperaturisa da Semadgenlobis cvalebadoba maTze 

danaleqebis warmoqmnis Sedegad. 

2.4. siTburi donis sazomebi 

siTburi donis sazomebis moqmedeba damyarebulia an siTxesa 

da mis Tavze warmoqmnili orTqlisa da gazis narevs Soris 

temperaturaTa sxvaobis gamoyenebaze (dilatometruli 

sazomebi) an  maT Tbogamtarobebs Soris sxvaobis gamoyenebaze 

(Termorezistoruli sazomebi).  

dilatometruli  sazomebis (nax.7) mgrZnobiare elementia 

RerZi an mili, romelic SexebaSia siTxesTan  da orTqlisa da 

gazis narevTan.  

   Tbogacvlis Sedegad mgrZnobiare elementi miiRebs  

siTxisa da gazis proporciul temperaturebs da siTxis 

donis mimdinare mniSvnelobas. Sedegad, siTxisa da gazis    

 temperaturaTa ucvlelobis SemTxvevaSi, mgrZnobiare elemen-

tis saSualo temperature iqneba donis mimdinare mniSvnelobis sazomi. mgrZnobiare 

elementis saSualo temperaturis Sesaxeb msjeloben misi fardobiTi dagrZelebis 

mixedviT. am sazomebs iyeneben, roca siTxisa da mis Tavze gazisebri narevis 

temperaturebi SedarebiT stabiluria da amasTan maT Soris mniSvnelovani gansxvavebaa.  

      miuxedavad maTi simartivisa da maRali saimedoobisa, aseTi donis sazomebi maTi 

gazomvebis mcire diapazonisa da dabali sizustis gamo mrewvelobaSi naklebad gamoiyeneba. 

2.5. akustikuri da ultrabgeriTi donis sazomebi 

      akustikuri da ultrabgeriTi donis sazomebSi gamoyenebulia bgeriTi rxevebis 

arekvlis efeqti ori garemos gamyofi sazRvridan. 

nax. 6. 

nax.7. 

nax.6. 
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akustikur donis sazomebSi gamoiyeneba siTxis donis lokaciis 

meTodi gazis garemos gavliT (nax.8). am sazomebSi ar gvaqvs 

elementebi, romlebic uSualod exeba siTxeebs. amitom maTi 

gamoyeneba SeiZleba nebismieri siTxisaTvis, romelTa wneva 4 mpa-ia 

da temperatura 5-80°C.  

 

 

 

 

ultrabgeriTi donis sazomebSi gamoiyeneba meTodi, romelic 

emyareba ultrabgeriTi rxevebis arekvlis efeqts ori garemos 

gamyofi sazRvridan siTxis mxridan (nax.9). aseTi donis sazomebi 

gamoiyeneba mxolod erTgvarovani maRali wnevis mqone 

siTxeebisaTvis. 

    

2.6. mikrotalRuri (radaruli) donis sazomebi 

radaruli donis sazomebSi, akustikuri sazomebis msgavsad, gamoiyeneba 

eleqtromagnituri rxevebis arekvlis movlena siTxe-gazis gamyofi sibrtyidan (nax.10).  

 

 

 

 

 

 

 

 

 

 

 

 

maT ar gaaCnia kontaqti gasazom obieqtTan. es saSualebas iZleva gamoviyenoT isini 

maRali wnevisa datemperaturis pirobebSi, orTqlisa da gazis arsebobisas zedapirze. 

maTi saSualebiT SeiZleba agreTve agresiuli, blanti, araerTgvarovani siTxeebisa da 

fxvieri masalebis doneebis gansazRvra. ultrabgeriTi ukontaqto  sazomebisgan maT 

ganasxvavebs wnevisa datemperaturis cvlilebisadmi naklebi mgrZnobiaroba, agreTve 

maRali mdgradoba zedapiris damtverianebisa da  aorTqlebisadmi. radaruli donis 

sazomebis sizuste ±1 mm-ia.   

donis pirveladi gardamqmneli mowyobilia radiolokatoris principis mixedviT. es  

iZleva saSualebas minimumamde daviyvanoT gasazomi obieqtis parazituli da 

uswormasworobasTan dakavSirebuli xelSeSlebis gavlena. 

     maTze ar moqmedebs temperatura, wneva, tenianoba, qafi, mtveri, masalis saxe 

(Txevadi, fxvieri), simkvrive da sxv. maTi naklovani mxarea eleqtromagnituri talRebis 

nax.8. 

nax.9. 

nax.10. 
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STanTqma dieleqtrikebis mier gasazomi nivTierebis dieleqtrikuli mudmiva unda iyos 

1,6-ze meti, xolo webovanma nivTierebebma SeiZleba gamoiwvios gardamqmnelis gaCereba. 

2.7. refleqsuri (talRgamtaruli) donis mzomebi 

     maTi daniSnulebaa donis, distanciisa da moculobis gazomva siTxeebis, pastebis da 

fxvieri produqtebis SemTxvevaSi, agreTve Txevadi produqtebis sazRvrebis gayofa.  

aseTi sazomebi radaruli donis sazomebis msgavsia, magram eleqtromagnituri impulsi 

maTSi vrceldeba talRgamtarSi. es xelsawyoebi gamoiyeneba maSin, roca donis sxva 

sazomebis gamoyeneba gaZnelebulia maRali mtvrianobis, sqeli qafis an arasakmarisi 

energiis gamo. radarul impulsebze praqtikulad ar moqmedebs garemos Semadgenloba, 

rezervuaris atmosfero, temperatura da wneva. amitom isini SeiZleba  gamoviyenoT ufro 

mkacr pirobebSi: maRal temperaturebze da wnevebze, siTxis Zlieri Relvisas, rodesac 

siTxis zedapirze orTqli da gazia. isini gamoiyeneba agreTve momcro da viwro 

rezervuarebisaTvis. 

aRniSnul xelsawyoSi xdeba eleqtromagnituri impulsebis arekvla talRgamtarSi 

gavlisas dieleqtrikuli mudmivas mkveTri cvlis sazRvridan haersa da produqts Soris. 

gamosxivebul impulsebs aqvs mcire simZlavre da isini koncentrirebulia zondis 

gaswvriv. Sedegad energia TiTqmis ar ikargeba. es niSnavs, rom arekvlili signalis Zala 

iqneba TiTqmis erTnairi zondis sigrZis miuxedavad.  

     mikrotalRuri mcire simZlavris radaruli  impulsebi miemarTeba qveviT zondis 

gaswvriv. rodesac radaruli  impulsi miaRwevs gansxvavebuli dieleqtrikuli 

SeRwevadobis garemos, misi energiis nawili airekleba ukumimarTulebiT (nax.11). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

radaruli impulsis gagzavnis momentsa da eqos miRebis moments Soris droSi 

sxvaoba proporciulia manZilisa, romlis Sesabamisad ganisazRvreba siTxis an ori 

garemos gamyofi sazRvris done. 

     arekvlili eqo/signalis intensivoba damokidebulia garemos dieleqtrikul 

SeRwevadobaze. ori garemos gamyofi sazRvris donis gasazomad, xelsawyoSi gamoiyeneba 

pirveli arekvlis Semdeg darCenili impulsis energia. impulsis energiis nawili ar 

signalis amplituda

sayrdeni 
impulsi

done

siTxeTa gayofis
sazRvris done

dro

nax. 11. 

nax.11. 
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airekleba aRniSnuli sazRvridan vidre ar airekleba garemos qveda sazRvridan. amasTan, 

talRis gavrcelebis siCqare damokidebulia zeda garemos dieleqtrikul SeRwevadobaze. 

2.8. donisa da garemos gamyofi sazRvrebis sazomi sistema 

     es sistema aris donisa da gamyofi sazRvrebis sazomi mravalkomponentian garemoSi 

da TiToeuli produqtis raodenobis ganmsazRvreli. is saSualebas iZleva miviRoT 

rezervuarSi  produqtis raodenobrivi da xarisxobrivi Sefasebebi. 

     realurad navTobsa da wyals Soris mkveTri gamyofi fena ar arsebobs. aris 

gardamavali emulsiuri zona −  „Sualeduri fena“. es niSnavs, rom sazRvris cneba 

„navTobi-wyali“ sakmaod pirobiTia. teqnologiuri procesebis mcire dinamikis pirobebSi 

mocemuli daSveba SeiZleba arakritikuli aRmoCndes „Sualeduri fenis“ stabilobis gamo 

(nax.12).  

 

  nax.12                           nax.13 

Tumca ufro rTuli reJimebis SemTxvevaSi arastabiluri „Sualeduri fenis“ 

arsebobisas, an Tu rezervuarebSi da teqnologiur aparatebSi ar aris arc navTobi arc 

wyali da aris mxolod „Sualeduri fena“ emulsiis sxvadasxva TvisebebiT (nax.13), 

gasazomi informacia navTobi-wyali sazRvrebs Soris donis Sesaxeb iqneba arautyuari da 

SeiZleba gamoiwvios mcdari teqnologiuri gadawyvetilebebi. 

         УМФ-300 sistemis ganviTarebis koncefciaSi „Sualeduri fena“ ikavebs mTavar 

adgils, ramdenadac zustad iq xdeba ZiriTadi procesebi navTobisa da wylis 

gancalkevebisaTvis.. УМФ-300 navTobisa da wylis doneebis garda zomavs emulsiis dones, 

gansazRvravs „navTobi-emulsiis“ da „emulsia-wylis“ sazRvrebis arsebobas da simkveTres, 

gansazRvravs „Sualeduri fenis“ struqturas  − mdgradia Tu ara, erTgvarovania Tu ara. 

3. daskvna 

rogorc donis ganxiluli sazomebidan Cans, TiToeul maTgans aqvs Tavisi dadebiTi 

da uaryofiTi mxareebi. aseTebia: gazomvis diapazoni, sizuste, cdomileba, mgrZnobiaroba 

da sxv.  garda amisa, am xesawyoebs gaaCnia rigi specifikuri maxasiaTeblebi, romlebic 

gansazRvravs maTi gamoyenebis SesaZleblobas sxvadasxva tipis navTobproduqtebis mimarT. 

kerZod, maTi saSualebiT SeiZleba gavzomoT sxvadasxva temperaturis, siblantis, 

aalebadobis, gamWvirvalobis, simkvrivis navTobproduqtebis doneebi da a.S. garda 

doneebis gazomvisa, didi mniSvneloba eniWeba navTobproduqtebis gamyofi sazRvrebis 

gazomvas, mravalkomponentian garemoSi da TiToeul garemoSi produqtis raodenobis 

gansazRvras. aseTi gazomvebisas iqmneba garkveuli siZneleebi. romlebic SeiZleba 

gadawydes  УМФ-300 xelsawyos saSualebiT.  

navTobi

wyali

emulsia

navTobi

emulsia

wyali

navTobi navTobi navTobi

emulsia

wyali

emulsia

wyali wyali

emulsia emulsia
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OVERVIEW OF MODERN METHODS FOR MEASURING LEVEL AND  

INTERFACE PHASES IN OIL TANKS 

 Azmaiparashvili Zaal, Murjikneli Guram, Qitiashvili Georgi. 

Georgian Technical University 

Summary 

The paper discusses methods of oil level measurements in an oil tank by means of measuring 

instruments of different types. Described the advantages and disadvantages of each method. It is 

shown what method of measurement and measurement instruments must be used for different types of 

oil products. It is also considered the methods and means for determining (measurement) an 

intermediate emulsion "oil-water" zone in the oil reservoir 

 

 

ОБЗОР СОВРЕМЕННЫХ МЕТОДОВ ИЗМЕРЕНИЯ  УРОВНЯ  И ГРАНИЦ  

РАЗДЕЛА ФАЗ  В НЕФТЯНЫХ РЕЗЕРВУАРАХ 

Азмаипарашвили З., Мурджикнели Г., Китиашвили Г. 

Грузинский технический университет 

Резюме 

Pассматриваются методы измерения уровней нефтепродуктов в нефтяных резервуарах 

с помощью измерительных приборов разного типа. Приводятся достоинства и недостатки 

каждого из них. Показано при каких видах нефтепродуктов какой метод измерения и 

измерительный прибор целесообразно применить. Рассматриваются также методы и 

средства определения (измерения) промежуточной эмульсионной зоны «нефть-вода» в 

нефтяном резервуаре. 
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