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doqtoranti d. geleniZe  
 

plazmuri teqnologiebis samTo saqmeSi gamoyenebis 
SesaZleblobebis analizi 

 
    samTo industriis specifikurobis gamo (didi simZlavreebi, SezRuduli 
garemo, muSaobis mZime pirobebi da a.S.), miuxedavad mecnierebis didi 
mcdelobisa, plazmuri teqnologiiebis gamoyeneba aqamde SezRuduli iyo. 
warmodgenili samuSaos ZiriTadi mizania samTo saqmeSi axali plazmuri 
teqnologiebis damuSaveba. moxsenebaSi ganxilulia am plazmuri 
teqnologiebis arsi da am mimarTulebiT saqarTvelos teqnikur 
universitetSi da g. wulukiZis samTo institutSi Sesrulebuli samuSaoebi. 
 

1. Sesavali 
    samTo saqmeSi plazmuri teqnologiis gamoyenebis specifikurobis gamo 
(didi simZlavreebi, SezRuduli garemo, muSaobis mZime pirobebi da a.S.) 
plazmuri teqnologiis gamoyeneba aqamde SezRuduli iyo da praqtikaSi 
naklebad gamoyenebuli. 
    warmodgenili samuSaos ZiriTadi mizania plazmuri teqnologiebSi 
axali mimarTulebis – samTo mrewvelobis plazmuri teqnologiebis 
damuSaveba. am miznis gansaxorcieleblad gamovlenilia samTo saqmeSi 
plazmuri teqnologiis gamoyenebis perspeqtiuli areebi: plazmuri Wavlis 
gamoyeneba myari qanebis mosangrevad; plazmuri Wavlis gamoyeneba myari 
qanebisagan samSeneblo masalebis mosapirkeTeblad; plazmuri burRva; samTo 
mompovebeli industriis narCenebis gadamuSaveba; liTonebis plazmuri Wris, 
SeduRebis, dafrqvevisa da daduRebis gamoyeneba samTo amwevi manqanebis, 
wyalsaqcevi, saventilacio da teqnologiuri danadgarebis warmoebisa da 
maTi remontisaTvis. 
    plazmur danadgarebSi mimdinare eleqtrofizikuri procesebis 
analizis safuZvelze Sedgenilia plazmuri rkalis funqcionirebis 
Canacvlebis sqema da Catarebulia misi eleqtromagnituri procesebis 
analizi maTematikis klasikuri meTodebis gamoyenebiT. Seqmnilia misi 
amonaxsnebis algoriTmi da programa, ris safuZvelzec damuSavebulia 
samTo saqmeSi gamoyenebadi originaluri plazmuri Wavlis formirebis 
xerxebi da plazmuri danadgarebis konstruqciebi.  
    eleqtromagnituri procesebis analizis safuZvelze Camoyalibebulia 
plazmuri danadgaris denis wyaros mimarT wayenebuli is kriteriumebi, 
romlebic ganapirobeben plazmatronis efeqtur muSaobas. plazmatronis 
efeqturi muSaoba SesaZlebelia kvebis wyaros damreci statikuri 
voltamperuli maxasiaTeblis SemTxvevaSi, rodesac maxasiaTeblis daxris 
kuTxe uaxlovdeba 900-s, e. i. kvebis wyaro warmoadgens ara Zabvis wyaros, 
aramed denis wyaros, anu rodesac plazmuri rkalis winaaRmdegobis 
cvlilebisas icvleba Zabva da ara deni da uqmi svlis maqsimaluri Zabva 
unda iyos mxolod 10-15%-iT meti, vidre maqsimaluri muSa Zabva, e. i. kvebis 
wyaros voltamperul maxasiaTebels unda hqondes marTkuTxedis forma, anu 
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kvebis wyaro unda iyos denis wyaro muSa da mokled SerTvis reJimSi da 
Zabvis wyaro-uqmi svlis reJimSi. 
   eqsperimentaluri monacemebisa da Teoriuli gamoTvlebis safuZvelze 
Catarebulia plazmatronis anodis sxvadasxva meTodebiT gacivebis 
procesis SedarebiTi analizi. wyliT da haeriT konveqciuri gaciveba 
Sedarebulia wylis duRiliT gamowveul gacivebis procesTan. dadgenilia, 
rom wylis duRiliT eleqtrodebis  gaciveba wyliT konveqciuri gacivebis 
Tanabaria.  
    agreTve Catarebulia myari qanis zedapirze plazmuri alis 
zemoqmedebis Tburi procesebis analizi. qanSi tamperaturis gavrcelebis 
maTematikuri aRwera efuZneba Tbogamtarobis gantolebas 
erTganzomilebiani sivrcisaTvis. am gantolebis amoxsna sasazRvro 
pirobebisaTvis, romelic iTvaliswinebs qanis zedapiris temperaturis 
cvlilebas nebismier momentSi da temperaturis maqsimalur gadaxras 
gviCvenebs, rom temperaturis gavrceleba qanis masivSi eqvemdebareba 
talRisebr models. amas mivyavarT daskvnamde, rom rodesac sakmaod didi 
temperaturuli gradienti aris generirebuli, nebismieri myari qani iqneba 
afSvnili. Teoriul nawilSi Catarebuli samuSaos safuZvelze Seqmnilia 
plazmuri Wavlis formirebis perspeqtiuli meTodebi da konstruqciuli 
gadawyvetebi, romelTagan ramdenime dapatentebulia da danergilia 
warmoebaSi. 
    plazmatronis kaTodis damzadebis ori meTodi, romlebic  iZlevian 
plazmatronis iseTi kaTodis damzadebis SesaZleblobas, romelic 
imuSavebs nebismieri tipis gazis garemoSi (haeri, GJangbadi, naxSirorJangi, 
azoti, wylis orTqli, wyalbadi, inertuli airebi da ase Semdeg) da 
uzrunvelhyofs srul Tbur kontaqts sakaTode Rerosa da gamacivebel 
Reros Soris.Aam meTodebis arsi mdgomareobs imaSi, rom gamacivebeli 
Reros naxvretSi Tavsdeba mravalkomponentiani sakaTode fxvnilis narevi 
da maTi kompaqtireba xdeba afeTqebis talRis an impulsuri magnituri 
talRis meSveobiT [6]. 
   Ria tipis mZlavri plazmuri warmonaqmnis miRebis xerxi gamoixateba 
imaSi, rom TavisufaliMplazmuri Wavlis Caketili konturi hkveTs cvlad 
magnitur nakads, romelic ainduqtirebs masSi eleqtromamoZravebel Zalas. 
magnituri nakadi TavisufaliMplazmuri Wavlis Caketil konturSi aRZravs 
eleqtromamoZravebel Zalas, romelic am konturSi warmoSobs dens. es deni 
ar gadis arc erT plazmuri Wavlis warmomqmnel xelsawyoSi. amitom 
praqtikulad am denis Zalis sidide SezRuduli ar aris[5]. 
    mZlavri plazmuri Wavlis miRebis xerxi uzrunvelyofs  mZlavri 
plazmuri Wavlis miRebas uSualod erT plazmatronSi, erT RerZze 
ramdenime rkalis SeTavsebiT, romelsac gaaCnia Yyvela rkalis jamuri 
simZlavre, xolo plazmatronis jamuri deni gadanawilebulia ramdenime 
kaTodur da anodur laqaze. amiT plazmatronis dasaSvebi denis Zalis 
sidide izrdeba imdenjer, ramdenjerac gaizrdeba ase dawyvilebul 
eleqtrodTa raodenoba[5]. 
    plazmuriBburRvis MmeTodi, romelic iTvaliswinebs burRis nacmis 
plazmiT gaxurebas. am gaxurebuli nacmiT qanis gadnobas da gamdnar qanSi 
misi gadnobisas forianobis Semcirebis Sedegad qanis moculobis 
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Semcirebisa da gamoyofili gazebis SekumSvis xarjze nacmis CaRrmavebas 
qanSi.QmaSasadame gaburRuli masalis (jer gamdnari da Semdeg gacivebuli 
qanis) zedapirze amotana saWiro ar aris da umravles SemTxvevaSi arc 
samagri milebis gamoyenebaa aucilebeli[11]. 
    eleqtrogamtari samrewvelo narCenebis plazmuri gadamuSavebis meTodi.  
    Cvens mier damuSavebulia iseTi samrewvelo narCenebis plazmuri 
gadamuSavebis xerxi, romlebsac plazmuri teqnologiisaTvis misaRebi 
eleqtrogamtaroba gaaCniaT. esenia qvanaxSiris (tyibuli, axalcixe, 
tyvarCeli, sakmarisi eleqtrogamtaroba 800-900 0C temmperaturis dros) 
gamdidrebis narCenebi da metalurgiuli narCenebi (rusTavi, zestafoni, 
praqtikulad liTonuri eleqtrogamtari). [2]. 
    daproeqtebulia, damzadebulia, gamocdilia, gamokvleulia da 
danergilia 40 kvt simZlavris araliTonuri masalebis dasamuSavebli 
plazmuri danadgari, romelic gankuTvnilia qanebis mosangrevad, masividan 
blokebis mosaWrelad, blokebis dasaWrelad, saamSeneblo masalebis 
mosapirkeTeblad da ase Semdeg. am danadgaris Teoriuli kvlevis Sedegad 
aRwrilia plazmuri rkalis kvebis wyaros marTkuTxa maxasiaTeblis miRebis 
principi da Catarebulia misi muSaobis procesis analizi klasikuri 
meTodiT; naCvenebia, rom plazmuri rkalis stabilurobas yvelaze kargad 
uzrunvelyofs aseTi tipis kvebis wyaro. masSi gansazRvrulia samfaza 
gammarTvelis ZiriTadi saproeqto parametrebi aseTi SemTxvevisaTvis, 
kerZod, ukuZabvebi diodebze, diodebis denebi, Zaluri transformatoris 
pirveladi da meoradi gragnilebis xazuri da fazuri denebi da Zaluri 
transformatoris pirveladi da meoradi gragnilebis xazuri da fazuri 
Zabvebi; Seqmnilia am parametrebis saangariSo algoriTmebi da programebi. 
    eqsperimentaluri monacemebis mixedviT miRebulia formulebi, 
romlebic iZlevian plazmatronis ganzogadebuli voltamperul, Tburi da 
dawnevis maxasiaTeblebs da gansazRvrulia parametrebis kombinacia, 
romelTaTvisac es formulebi samarTliania [1-16]. 
   

2. ZiriTadi nawili 
     sakmarisad Zlieri gaxurebis SemTxvevaSi nebismieri nivTiereba 
orTqldeba da gadaiqceva gazad. Tu kidev ufro gavzrdiT temperaturas, 
Termuli ionizaciis procesi mkveTrad gaZlierdeba, anu gazis molekulebi 
daiwyeben daSlas mis Semadgenel atomebad, romlebic Semdgom daiSlebian 
ionebad da eleqtronebad (eleqtrulad damuxtul nawilakebad romlebic 
warmoiqmnebian atomebis mier eleqtronebis dakargviT an mierTebiT). am 
SemTxvevaSi nivTiereba gadadis meoTxe mdgomareobaSi _ plazmaSi.  
     plazma aris nivTierebis iseTi mdgomareoba, rodesac nivTiereba 
mTlianad an misi umetesi nawili daionebulia, e. i. daSlilia ionebad da 
eleqtronebad. 
    plazmatroni ewodeba xelsawyos, romelSic plazma miiReba (ix. nax. 1). 
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           nax. 1. eleqtrorkaluri plazmatroniis gamartivebuli sqemebi 
 
    eleqtrodi 1 Reros saxiT Camagrebulia cilindrul kameraSi 2, 
romelic bolovdeba spilenZis saqSeniT. eleqtrodi da saqSeni, rogorc 
wesi, damzadebulia spilenZisagan da erTmanTisagan eleqtrulad 
izolirebulia SuasadebiT 3 da civdebian gamdinare wyliT. plazmatronSi 
eleqtruli rkali anTia kaTodsa da anods Soris. pirdapiri qmedebis 
plazmatronSi kaTodi eleqtrodia, xolo anodi dasamuSavemeli 
eleqtrogamtari masala. eleqtruli rkali ainTeba anodsa da kaTods 
Soris samuSao gazis wnevis qveS, samuSao gazi Caewodeba plazmatronis 
kameraSi anodsa da kaTods Soris. gazis nawili gaivlis eleqtruli 
rkalis milSi, sadac is xurdeba Semdgom ionizirdeba da gamoedineba 
saqSenidan 4 plazmuri nakadis saxiT. gazis gare fena, romelic Semogaravs 
eleqtro-rkalur mils, rCeba SedarebiT civ mdgomareobaSi da warmoqmnis 
eleqtrul da Tbur izolacias saqSensa da plazmis nakads Soris da icavs 
saqSens dazianebisagan. amas garda gazis gare fena Zlier acivebs rkalis 
mils, ris gamoc am milis kveTi mcirdeba, xolo denis simkvrive da 
Sesabamisad temperatura izrdeba, amasTan rkalis milis diametris 
Semcireba iwvevs SekumSvis moqmedebis gaZlierebas rkalze misive magnituri 
velisagan e.i. plazmatronSi Termuli SekumSva iwvevs magnituri SekumSvis 
gazrdas. rkalis denis simkvrive plazmatronebSi aRwevs 100 a/mm2 –s. 
romelic ramdenjerme aRemateba Cveulebrivi rkalis denis simkvrives. 
temperatura ramdenime aTaseul graduss aRwevs. plazmuri nakadi saqSenidan 
gamosvlis Semdgom SedarebiT farTovdeba, e.i. saqSeni warmoadgens 
egreTwodebul diafragmas, romelic gaiwovs plazmis nakads. Ees iwvevs 
rkalis sakuTari magnituri velis wnevis RerZuli gradientis Seqmnas, rac 
iwvevs saqSenidan plazmuri nakadis gmodinebis siCqaris gazrdas zebgeriT 
siCqareze metad.  
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P  swrafad izrdeba plazmuri teqnologiebis gamoyeneba samTo saqmeSi, 
radgan plazmas gaaCnia mrewvelobis standartebiT sakmaod didi 
temperatura. SesaZlebelia misi simZlavris farTo diapazonSi regulireba 
da plazmuri nakadis mimarTva dasamuSavebel masalaze. amasTan plazmuri 
damuSaveba miiRweva rogorc Tburi ise plazmis meqanikuri zemoqmedebebiT 
(xdeba dasamuSavebeli masalis bombardireba plazmis nawilakebiT, 
romlebic moZraoben didi siCqariT). kuTri simZlavre romelic gadaecema 
dasamuSavebel masalas plazmuri rkaliT aRwevs 105—106 vt/sm2, xolo 
plazmuri nakadiT - 103 --- 104 vt/sm2. agreTve SesaZlebelia Tburi nakadis 
ganwerteba (gaSla), riTac miiRweva zedapiris  e. w. “rbili” da Tanabari  
gaxureba. 
    plazmuri damuSaveba moicavs Semdeg teqnologiebs: sxvadasxva Tvisebis 
mqone masalebis gamyof da zedapirul Wras; zedapiris dafarvas; daduRebas; 
SeduRebas; samTo qanebis mongrevas da burRvas. 
    samTo saqme farTo gagebiT moicavs yvela zemoT CamoTvlil Pplazmur 
teqnologiebs. 
    saSaxto amwevi manqanebi, wyalamosaRvreli, saventilacio da 
teqnologiuri danadgarebi didi zoma-wonis liTonis konstruqciebisagan 
mzaddeba amitom plazmis Wavlis gamoyeneba, misi zemoT aRniSnuli 
Tvisebebis gamo, maTi WrisTvis da SeduRebisaTvis Zalze efeqturia. 
liTonebis Wra da SeduReba ZiriTadad xorcieldeba pirdapiri qmedebis 
plazmatroniT, sadac SekumSuli plazmuri rkali anTia eleqtrodsa da 
dasamuSavebel liTons Soris, xolo plazmis warmomqmnel gazad 
gamoiyeneba Ar, N2, H2, NH4 da maTi narevebi. Wris intensifikaciisaTvis 
iyeneben e. w. haeris plazmas, radgan Jangbadi intensiurad Jangavs liTons, 
rac warmoadgens damatebiT energertikul efeqts Wris procesSi. plazmuri 
rkaliT aduReben da Wrian uJangav da ferad liTonebs da maT Senadnobebs, 
romlebic ar eqvemdebarebian acetilen-Jangbadis saWrisiT Wras. 
eleqtrogaumtari masalebis (betoni, graniti, bazalti da sxva) WrisTvis 
gamoiyeneba iribi qmedebis plazmatronebi. 
    plazmuri Wris plazmatronebis simZlavrea - 5-30 kvt, gasaWreli 
masalebis sisqe ki 1 mm – 50 mm. 
    dafrqvevis da daduRebis gamoyeneba saSaxto amwevi manqanebis, 
wyalsaqcevi, saventilacio da teqnologiuri danadgarebis warmoebisa da 
remontisaTvis. 
    rogorc cnobilia, am manqana-danadgarebis zogirTi detalebi ganicdian 
intensiur meqanikur, hidroabraziul da sxvadasxva saxis zemoqmedebas, 
amitom maTi zedapirebis dafarva xdeba cveTamedegi, koroziamedegi da 
mxurvalmedegi nivTierebebiT (SenadnobebiT). dasafari masalebi fxvnilis 
an mavTulis saxiT miewodeba plazmur nakadSi, sadac is dneba, gaifrqveva, 
Rebulobs ~ 100—200 m/wm siCqares da wvrili nawilakebis (20—100 mk) saxiT 
daitaneba detalis zedapirze.  
    plazmuri dafarvis meTodis dadebiTi Tvisebebi sxva meTodebiT 
(galvanuri, acetilen-Jangbadis aliT, vakuumuri weswbiT da a. S.) 
dafarvasTan SedarebiT mdgomareobs SemdegSi: 
- plazmuri nakadis maRali temperatura iZleva nebismieri Tbomedegi 

masalis gadnobisa da detalze datanis saSualebas;  
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- plazmuri nakadis siTburi simZlavris regulireba iZleva rogorc  
Zneldnobadi, aseve advildnobadi masalebis dafrqvevis saSulebas; 

- plazmuri nakadi iZleva sxvadasxva masalebis Sednobisa da detalze 
datanis saSualebas, agreTve detalze sxvadasxva masalebis 
Senadnobebis mravali Sris datanis saSualebas. amiT SesaZlebeli 
xdeba sxvadasxva damcavi Tvisebebis mravali Sris datana detalze; 

- SesaZlebelia nebismieri geometriuli Fformis da sigrZis detalis 
dafarva.   

    dafrqvevisa da daduRebisaTvis gamoiyeneba  20-100 kvt simZlavris 
plazmatronebi warmadobiT 130-200 sm2/wT. 
 

      
       
          nax. 2. plazmuri Wavlis gamoyeneba burRsatexis aRsadgenad 
   
   plazmuri burRis moqmedebis principi mdgomareobs SemdegSi: SekumSuli 
haeriPplazmur burRSi miewodeba Rru StangiT, sadac is iyofa or nawilad. 
erTi nawili Sedis rkalis moqmedebis areSi, qmnis plazmur Wavls da 
zemoqmedebs qanze. Mmeore ufro didi nawili acivebs eleqtrodebs, gamodis 
gareT da gamoaqvs afSvnili masala.  
    plazmuri burRva da mongreva sxvaze metad efeqturiaMmagari qanebis 
SemTxvevaSi (granitebi, dioritebi, porfiritebi, teSenitebi, kvarcitebi da 
a. S.).P 
    plazmatroniT burRvis siCqare granitdioritebSi Seadgens 4,5 m/sT   
(WaburRilis diametri 130 mm, plazmatronis simZlavre 100 kvt), xolo 
rkinian kvarcitebSi Spuris burRvis siCqare Seadgens 10-25 m/sT (Spuris 
diametri 50 mm, plazmatronis simZlavre 80-100 kvt). plazmuri morRveva 
magari qanebis SemTxvevaSi miiRweva ara modnobiT, aramed Termuli 
daZabulobis gziT. qanis zedapiri swrafad xurdeba, temperatura ver 
aswrebs gavrcelebas siRrmeSi, amitom warmoiqmneba Termuli daZabuloba 
qanSi da iwyeba qanis afSvna (afSvniT Wra). 
    burRvis siCqare plazmatronis simZlavris pirdapirproporciulia. 
    plazmuri burRva gamoiyeneba WaburRilebisa da Spurebis gasayvanad, maT 
gasafarToveblad, didgabaritiani lodebis dasaqucmaceblad, samSeneblo 
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qvebis mosapoveblad da dasamuSaveblad, betonebis dasaWrelad da 
dasamuSaveblad.  
   samTo qanebis dasamuSavebel plazmatronebs unda gaaCndes 70-1000 kvt 
simZlavre. amis dasamtkiceblad ganvixiloT plazmuri damuSavebis energiis 
balansi nebismieri plazmuri procesisaTvis.  
 
   energiebis balansis gantolebas aqvs saxe  
                               hWp = Wg + Wd , 
sadac Wp aris plazmatronSi gamoyofili energia; 
 
                                    Wp = I U t = N t , 
Wg _ masalis gaxurebaze wasuli energia; 
                                        Wg = c M (td – t0)  T, 
Wd– masalis gadnobaze wasuli energia; 
                                     Wd = qd M ,  
h  - procesis margi qmedebis koeficienti (h =0.5-0.7); M _ damuSavebuli 
masalis masa, kg; C – masalis kuTri siTbotevadoba, j/gr.kg; t0 - masalis 
sawyisi temperatura, 0C; td- masalis dnobis temperatura, 0C; qd- masalis 
dnobis siTbo, j; t – plazmatronis moqmedebis dro, wm; T –masalis gaxurebaze 
wasuli dro, wm; 
    gaangariSebebi aCvenebs, rom plazmatronis samTo saqmeSi misaRebi 
mwarmoeblurobis misaRwevad plazmatronis simZlavre 100 kvtze meti unda 
iyos. 
    iaf gazze xangrZlivad momuSave aseTi simZlavris plazmatronebi jer 
ar arsebobes. miuxedavad amisa, plazmur burRvaze muSaoba daiwyo jer 
kidev 60-ian wlebSi (amis magaliTia amerikuli patenti [18], romelic 
dapatentebulia 1969 wels) da intensiurad mimdinareobs dRemde, romlis 
magaliTia amerikuli patenti [19], romelic dapatentebulia 2007 wels). 
amitomac Cveni mizania mZlavri plazmatronebis Seqmna.  
    plazmuri Wavlis gamoyeneba myari qanebisagan samSeneblo masalebis 
mosapirkeTeblad. 
    bolo periodSi farTod viTardeba plazmis gamoyeneba vulkanuri 
warmoSobis myari qanebisagan damzadebuli saSen masalebis 
mopirkeTebisaTvis misi zedapiris modnobis gziT. magaliTad bazaltis 
zedapiris modnobis SemTxvevaSi igi iRebs Sav fers, miRebuli zedapiri 
mominanqrebulia da eroziamdgradia. suraTze naCvenebia Cvens mier Seqmnili 
bazaltis filebis zedapirebis dasamuSavebeli plazmuri danadgari 
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nax. 3. bazaltis filebis zedapirebis dasamuSavebeli plazmuri   danadgari 
 
    plazmatronis deni gadis plazmatronis kaTodSi da anodSi, romelTac 
aqvT denis zRvruli dasaSvebi sidide. aqedan gamomdinare aqamde arsebul 
50 kvt-is da meti simZlavris plazmatronebs gaaCniaT dabali samuSao 
resursi.  
    Cveni mizani iyo: 
- samTo saqmeSi plazmuri teqnologiebis gamoyenebisaTvis Sesabamisi 

mZlavri plazmuri Wavlis formirebis xerxebis Seqmna; 
- samTo qanebisa da teqnologiuri danadgarebis detalebis 

dasamuSavebeli mZlavri, didi samuSao resursis mqone, energodamzogi 
da ekologiurad usafrTxo plazmuri danadgaris damuSaveba. 

    Sesabamisad Cvens mier damuSavda ramdenime xerxi mZlavri plazmuri 
Wavlis misaRebad [1-17]. Cvens mier agreTve damuSavebulia plazmuri burRvis 
axali meTodi, romelic uzrunvelfyofs burRis nacmis CaRrmavebas qanSi 
qanis zedapirze gamotanis gareSe [11]. amiT martivdeba WaburRilis gayvana 
da izrdeba burRvis siCqare. me-4 naxazze mocemulia SemoTavazebuli 
plazmuri burRvis meTodis ganxorcielebis sqema, rodesacPplazmuri 
burRis anodi da kaTodi izolirebulia qanisagan. 
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 nax. 4. Pplazmuri burRvis meTodis ganxorcielebis sqema, rodesac Pplazmuri 
burRis anodi da kaTodi izolirebulia qanisagan: 1- mili; 2- qani; 3- izolatori; 
4- kaTodi; 5- anodi; 6- plazma; 7- rkali; 8-SekumSuli gazis baliSi; 9- nacmi; 10- 
gamdnari qani; 11- denis wyaro. 
 
    milze 1 wamocmulia izolatori 3, kaTodi 4 da nacmi 9, romelic 
Caewodeba qanSi 2. nacmSi 9 moTavsebulia anodi 5 da kaTodi 4.  kaTodsa 4 
da anods 5 Soris anTi rkali 7, romelic ikvebeba denis wyarodan 11 da 
axurebs kaTodsa 4 da anods 5 Soris moTavsebul gazs maRal 
temperaturamde da warmoqmnis plazmas 6. plazma 6 axurebs maRal 
temperaturamde nacms 9, romelic adnobs qans 2. gamdnari qanSi 10 xdeba 
forebis Sevseba da gazis gamoyofa, ris Sedegadac xdeba qanis moculobis 
Semcireba da SekumSuli gazis 8 baliSis warmoSoba. milis 1 simZimis Zalis 
gavleniT xdeba  nacmis 9 CaZirva gamdnarQqanSi 10 manam, sanam SekumSuli 
gazis 8 wneva ar gautoldeba nacmze 9 milis 1 dawoliT gamowveul wnevas. 
nacmis 9 (Sesabamisad mTlianad burRis) gadaadgileba xdeba manam, sanam 
denis wyaro 11 -dan rkals 7 miewodeba imdeni energia, rom SekumSuli gazis 
8 wnevaMqanis axal-axali gamdnari masidan gamoyofili sivrcidan, iqneba 
naklebi nacmze 9 milis 1 dawoliT gamowveuli wnevaze. amiT 
uzrunvelyofilia burRis gadaadgileba qanSi ise, rom ar moxdes naburRi 
qanis amotina zedapirze. 
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   me-5 naxazze mocemulia SemoTavazebuliPplazmuri burRvis meTodis 
ganxorcielebis sqema, rodesac qanisagan izolirebulia mxolodPplazmuri 
burRis kaTodi. 

                
 nax. 5. Pplazmuri burRvis meTodis ganxorcielebis sqema,  rodesac Pplazmuri 
burRis kaTodi izolirebulia qanisagan: 1- mili; 2- qani; 3- izolatori; 4- kaTodi; 
5- anodi; 6- plazma; 7- rkali; 8- SekumSuli gazis baliSi; 9- nacmi; 10- gamdnari 
qani; 11- denis wyaro; 12- buferuli are; 13- dabali temperaturebis are; 14 da 15- 
Samotis izolatorebi: 16 da 17- dengamtarebi. 
 
   milze 1 damagrebulia nacmi 9, romelic Sedgeba temperaturamedegi 
anodisa 5 da qimiurad, temperaturulad da meqanikurad medegi damcavi 
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safarisagan 3. nacmi 9 Caewodeba qanSi 2. nacmSi 9 moTavsebulia anodi 5 da 
kaTodi 4. kaTodsa 4 da anods 5 Soris anTia rkali 7, romelic ikvebeba 
denis wyarodan 11 dengamtarebiT 16 da 17 da axurebs kaTodsa 4 da anods 5 
Soris moTavsebul gazs maRal temperaturamde da warmoqmnis plazmas 6. 
plazma 6 axurebs maRal temperaturamde nacms 9, romelic adnobs qans 2. 
gamdnari qanSi 10 xdeba forebis Sevseba da gazis gamoyofa, ris Sedegadac 
xdeba qanis moculobis Semcireba da SekumSuli gazis 8 baliSis warmoSoba. 
milis 1 simZimis Zalis gavleniT xdeba nacmis 9 CaZirva gamdnarQqanSi 10 
manam, sanam SekumSuli gazis 8 wneva ar gautoldeba nacmze 9 milis 1 
dawoliT gamowveul wnevas. nacmis 9 (Sesabamisad mTlianad burRis) 
gadaadgileba xdeba manam, sanam denis wyarodan 11 rkals 7 miewodeba imdeni 
energia, rom SekumSuli gazis 8 wneva Mqanidan 1 axal-axali gamdnari 
masidan gamoyofili sivrcidan, iqneba naklebi nacmze 9 milis 1 dawoliT 
gamowveuli wnevaze. amiT uzrunvelyofilia burRis gadaadgileba qanSi ise, 
rom ar moxdes naburRi qanis amotana zedapirze. 
    SemoTavazebuliPplazmuri burRvis xerxis ganxorcielebis erT-erTi 
varianti, rodesacPplazmuri burRis anodi da kaTodi izolirebulia 
qanisagan, aseTia (ix. nax. 4):  
    temperaturamedegi foladis mili 1, Samotis izolatori  3, volframis 
kaTodi 4 da volframis anodi 5 da nacmiT 9 Seqmnili kvanZi aiwyoba 
hermetiulad ise, rom maT Soris moTavsebul gazs (magaliTad argons) 
gaaCndes garkveuli wneva (magaliTad atmosferuli wneva). Aanods da kaTods 
marTkuTxa maxasiaTeblis mqone denis wyarodan 11 miewodeba 180 volti 
Zabva. kaTodi 4 da anodi 5 Soris ainTeba rkali 7 (magaliTad oscilatoris 
meSveobiT, romelic moTavsebulia denis wyaroSi 11). rkali 7 axurebs 
kaTodsa 4 da anods 5 Soris moTavsebul gazs maRal temperaturamde da 
warmoqmnis plazmas 6. plazma 6 axurebs maRal temperaturamde nacms 9, 
romelic adnobs qans 2. gamdnari qanSi 10 xdeba forebis Sevseba da gazis 
gamoyofa, ris Sedegadac xdeba qanis moculobis Semcireba da SekumSuli 
gazis 8 baliSis warmoSoba. milis 1 simZimis Zalis gavleniT xdeba  nacmis 
9 CaZirva gamdnarQqanSi 10. gamdanari qanis minimaluri moculba mudam rCeba 
ise, rom nacmis moculoba naklebi iyos gamdnari Mqanis raodenobisa da 
qanis forianobis koeficientis namravlisa.Eam TanafardobiT ganisazRvreba 
buerRvis siCqare. amiT uzrunvelyofilia burRis gadaadgileba qanSi ise, 
rom ar moxdes naburRi qanis amotina zedapirze. 
   SemoTavazebuliPplazmuri burRvis xerxis ganxorcielebis erTerTi 
meore varianti, rodesac qanisagan izolirebulia mxolodPplazmuri 
burRis kaTodi. aseTia (ix. nax. 5): 
   foladis mili 1, nacmi 9, romelic Sedgeba volframis anodisa 5 da 
naxSirbadiani kaJbadis (SiC) damcavi safarisagan 3,  volframis kaTodi 4, 
Samotis izolatorebi 14 da 15 – iT Seqmnili kvanZi aiwyoba hermetiulad 
ise, rom iqmneba ori are: pirveli are, romelSic anTia rkali 7 
(temperatura 30000C – dan 40000C – mde) da warmoiqmneba plazma 6 
(temperaturaQ18000C – dan 20000C – mde) da meore buferuli are 12 
(temperaturaQ5000C – dan 6000C – mde), volframis qimiuri rRveva ukve ar 
mimdinareobs. dabali temperaturebis ares 13 (temperaturaQ500C – dan 1000C – 
mde), kavSiri qvs atmisferosTan da masSi SesaZlebelia komunikaciebis 
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ganlageba Aanods 5 da kaTods 4 dengamtarebiT 16 da 17 marTkuTxa 
maxasiaTeblis mqone denis wyarodan 11 miewodeba 180 volti Zabva. kaTodi 4 
da anodi 5 Soris ainTeba rkali 7 (magaliTad oscilatoris meSveobiT, 
romelic moTavsebulia denis wyaroSi 11). rkali 7  axurebs kaTodsa 4  da 
anods 5 Soris moTavsebul gazs maRal temperaturamde da warmoqmnis 
plazmas 6. plazma 6 axurebs maRal temperaturamde nacms 9, romelic 
adnobs qans 1. gamdnari qanSi 10 xdeba forebis Sevseba da gazis gamoyofa, 
ris Sedegadac xdeba qanis moculobis Semcireba da SekumSuli gazis 8 
baliSis warmoSoba. milis 2 simZimis Zalis gavleniT xdeba nacmis 9 CaZirva 
gamdnarQqanSi 10. gamdanari qanis minimaluri moculba mudam rCeba ise, rom 
nacmis moculoba naklebi iyos gamdnari qanis raodenobisa da qanis 
forianobis koeficientis namravlisa.Eam TanafardobiT ganisazRvreba 
burRvis siCqare am SemTxvevaSic uzrunvelyofilia burRis gadaadgileba 
qanSi ise, rom ar moxdes naburRi qanis amotina zedapirze. 
 P SemoTavazebuli plazmuriBburRvisMmeTodis siaxle ganapirobebs misi 
parametrebis dadgenisa da am parametrebis SedarebiT analizis 
aucileblobas burRvisMsxva meTodebTan mimarTebaSi.QqvemoT warmodgenilia 
plazmuri burRis simZlavris gaangariSebis meTodika SemoTavazebuli 
plazmuri burRvisMmeTodisaTvis. 
    gaangariSebisaTvis mocemulad miRebulia Semdegi parametrebi: v – 
burRrvis siCqare, m/wm; D – burRis gare diametri, m; C – qanis 
siTbotevadobis koeficienti, kal/kg.0C ; q -  qanis dnobis siTbo, kal/kg; F0 – 
qanis forianobis koeficienti; Fe – qanis forianobis koeficienti burRis 
gavlis Semdeg; T0 – qanis temperatura burRvis dawyebisas, 0C ; T  - qanis 
dnobis temperatura, 0C ; g  -  qanis simkvrive, kg/m3 ; K1 – burRvis Tburi margi 
qmedebis koeficienti; K2 - burRrvis eleqtruli margi qmedebis koeficienti. 
       burRis moxmarebuli eleqtruli simZlavre iangariSeba formuliT 
                                        W= 4.19Q/ K1 K2 t,                                                                                            (1) 
sadac W aris burRis moxmarebuli eleqtruli simZlavre, vati; 
Q - burRis mier moxmarebuli siTbos raodenoba, kal. 
    burRis mier moxmarebuli siTbos raodenoba 
                                         Q = Cm(T- T0) + qm,                                                                                           (2) 
sadac m aris gamdnari qanis masa, kg; 
                                         m = 3.14gD2vt/4(F0 - Fe) ,                                                                                    (3) 
sadac t aris burRvis dro, wm. 
      (1), (2) da (3) – dan vRebulobT plazmuri burRis mier moxmarebuli 
eleqtruli simZlavris saangariSo formulas 
                                         W= 3.3gvD2[C(T- T0) + q]/ K1 K2(F0 - Fe).                                                       (4) 
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GELENIDZE D.  
 
THE ANALYSIS OF POSSIBILITI OF PLASMA TEGNOLOGIES 
APPLICATION IN MINING 
 
 Because of specificity of the mining industry (the big capacities, the limited space, heavy 
working conditions, etc) application of the plasma technologies in mining is complicated and 
applied seldom. The purpose of this work is creation of a new direction-working of the bases of the 
plasma technology in the mining industry. In article an essence of plasma technology and the 
executed works (at the Georgian Technical University and Mining Institute of Georgia) are 
described. 

     
 
 
                                          

ГЕЛЕНИДЗЕ Д. М. 
 
АНАЛИЗ ВОЗМОЖНОСТИ ПРИМЕНЕНИЯ ПЛАЗМЕННЫХ 
ТЕХНОЛОГИЙ В ГОРНОМ ДЕЛЕ 
 
 Из-за специфичности горнодобывающей индустрии (большие мощности, 
ограниченное пространство, тяжелые условия труда и т. д.) применение плазменных 
технологии в горном деле затруднено и до настояшего времены применяется редко. Статье 
рассмотрены плазматроны, разработанные в Горном институте Г. А. Цулукидзе и Грузинском 
техническом университете для новых плазменных технологий в горной и горнорудной 
промышленности с целью резки, сварки, востановления изношенных поверхиостей 
метолических конструкций, а также их принципиальные схемы их конструктивного 
выполнения; описаны принципы работы; определены области исползования. 
 
 


