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                                                 reziume 
 

     alkoholuri sasmelebis teqnologiis optimizacia muxis 
kasrebis efeqturi alternativebis gamoyenebiT. mamuka xoStaria. -
135 gv, ilustracia 35, cxrili 10, danarTi 17. 
     koniakis warmoebaSi muxis kasri Seucvleli WurWelia, 
romelSic awarmoeben sakoniake spirtis daZvelebas. ramodenime 
ciklis Semdeg (15-20 weli) xdeba kasris gamofitva im 
eqstraqciuli nivTierebebisagan, romlebic spirts aniWeben 
saboloo produtisaTvis damaxasiaTebel Tvisebebs. gamofitvis 
miuxedavad kasri inarCunebs erT Zalze mniSvnelovan Tvisebas - 
daZvelebis procesSi mimdinare JangviTi procesebisaTvis saWiro 
Jangbadis bunebriv miRebas. amrigad, Tu gamofitul kasrSi 
romelime meTodiT SeviyvanT eqstraqtul nivTierebebs, 
daZvelebis procesi warimarTeba Cveulebriv reJimSi da 
gaxangrZlivdeba misi teqnologiuri samsaxuris vada. es Zalze 
mniSvnelovania warmoebis ekonomikuri efeqturobis 
asamaRleblad, Tu gaviTvaliswinebT muxis kasrebis 
deficiturobas da maT maRal Rirebulebas. 
     samecniero literaturaSi ar moipoveba zusti informacia 
imis Sesaxeb, Tu rogoria muxis kasrebis gamoyenebis optimaluri 
vada da ciklebis raodenoba Rvinisa da koniakis (brendis) 
warmoebisas. Tumca kvlevebi jer isev mimdinareobs da miRebuli 
Sedegebis, aseve, samarko Rvinoebisa da koniakis mwarmoebeli 
sxvadasxva qveynebis praqtikuli gamocdilebis safuZvelze  
dadgenilia kasrebSi sasmelis Casxmebis fardobiTi raodenobac 
da kasrebis gamoyenebis vadac: Rvinis dayovnebisaTvis muxis 
kasrebis maqsimaluri vada (merqnis gamofitvis momentamde) 
Seadgens 6-12 wels, koniakis spirtebis dayovnebis dro ki 
Seadgens 16-18 wlamde. 
     amrigad, muxis kasrSi koniakis spirtis mesamed Casxmis 
Semdeg, es kasri gadadis Zveli kasrebis kategoriaSi, xolo 
meeqvse da meSvide ciklis Semdeg kasrebis tkeCebis Sida 
zedapirebi gamofitulia 90%-mde.  
    koniakis da sxva maRalxarisxovani spirtiani sasmelebis 
warmoeba SeuZlebelia muxis kasrebSi daZvelebis gareSe, radgan 
muxis xesTan urTierTobis gareSe koniaki dakargavda 
gansakuTrebul Sarms, rTuli aromatebis Taiguls da 
potencials. 
     bolo aTwleulebis krizisma mkveTrad gamoavlina axali 
kasrebis  mwvave deficiti. sawarmoebi iZulebulebi arian 
gamoiyenon Zveli kasrebi, romelTa asaki 20-25 weli, an  ufro 
metia, rac ver uzrunvelyofs maRalxarisxovani produqciis 
warmoebas.    amitom, mTels msoflioSi, xarisxiani alkoholuri 
sasmelebis warmoebis SesanarCuneblad mimdinareobs muxis 
kasrebis alternativebis Zieba muxis merqnis gamoyenebis xarjze. 
     muxis kasris teqnologiuri resursis gazrdis saWiroebam 
ganapiroba alternativebis Ziebis aucilebloba. es 
alternativebia: 1. muxis xis fqvili; 2. sxvadasxva zomis  
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burbuSela da naxerxi (egreTwodebuli „Cifsebi“); 3. sxvadasxva 
zomis tkeCebi; 4. mcire zomis xis kubebi; 5. muxis xis lartyebi;  
6. muxis xisgan damzadebuli spiralebi; 7. specialurad 
profilirebuli xis lartyebi; 8. merqnis eqstraqtebi da sxva.  
     miuxedavad Catarebuli mravali samecniero-kvleviTi 
samuSaoebisa, muxis xis komponentebis alternativebis 
optimizacia gamofituli kasrebis teqnologiuri resursis 
amaRlebis mizniT jer kidev ar aris srulad Seswavlili da 
kvlevebis gagrZeleba am mimarTulebiT aqtualuri sakiTxia. 
     naSromis mizania gamofituli muxis kasrebis teqnologiuri 
resursis gazrdis maRalefeqturi meTodebis Zieba da kvleva. 
     naSromis mecnieruli siaxlea muxis xis detalebis 
originaluri geometriuli konfiguraciis damuSaveba, maTi 
kasrSi ganlagebis meTodebis da optimaluri parametrebis 
Teoriuli da eqsperimentuli dasabuTeba. 
     naSromis praqtikul Rirebulebas warmoadgens is, rom 
SemuSavebuli rekomendaciebi meRvineobis sawarmoebs saSualebas 
miscems gamofituli muxis kasrebis gamoyenebiT miiRon maRali 
ekonomikuri efeqti. 
     sadisertacio naSromSi Seswavlili da gaanalizebulia 
sakasre muxis xis komponentebis gamoyenebis meTodebi rogorc 
gamofitul kasrebSi, aseve mominanqrebul rezervuarebSi. 
kompiuteruli teqnologiebis gamoyenebis safuZvelze 
damuSavebulia originaluri geometriuli konfiguraciis 
saeqstraqcio namzadebi. ganisazRvra sakontaqto efeqturi 
zedapiris maqsimumi, namzadis fiqsirebuli geometriuli  
parametrebis sazRvrebSi, damuSavebis da gamoyenebis sferoSi 
arsebuli teqnologiuri SezRudvebis gaTvaliswinebiT. nimuSebi 
damzadda lazeruli teqnologiis gamoyenebiT. 
     samuSaos Teoriul nawilSi Seswavlilia muxis kasrSi 
spirtis daZvelebis eqstraqciuli procesis kinetika, miRebulia 
procesis ganmsazRvreli konstantas mniSvneloba da 
eqsponencialuri gantoleba, romliTac dadgenilia droSi 
miznobrivi nivTierebis eqstraqciis kanonzomiereba. 
     merqnis agebulebisa da fizikur-meqanikuri Tvisebebis 
gaTvaliswinebiT ganisazRvra spirtTan kontaqtis efeqturi 
zedapirebi. merqanSi siTxis moZraobis fizikuri modelis 
damuSavebis safuZvelze ganisazRvra muxis kapilarebSi siTxis 
moZraobis kanonzomiereba kapilaruli Zalebis gavleniT da 
dadginda vertikalurad ganlagebul namzadebSi, drois 
SedarebiT mcire monakveTSi, spirtis asvlis maqsimaluri 
simaRle. 
      samuSaos eqsperimentul nawilSi damzadda muxis xis 
nimuSebis oTxi varianti, maTi ZiriTadi maxasiaTebeli 
maCveneblis mixedviT, romelic warmoadgens torsuli zedapiris 
fardobas nimuSis masasTan. aRniSnuli nimuSebi moTavsebuli iyo 
1 l tevadobis qilebSi, romlebic Sevsebuli iyo 65%-iani 
axalgazrda sakoniake spirtiT. 
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      eqsperimentis mizans warmoadgenda spirtSi mTrimlavi 
nivTierebebis eqstraqciis dinamikis dadgena gansxvavebuli 
parametrebis nimuSebisTvis. eqstraqciis xangrZlivobad 
ganisazRvra 4 kvira. yoveli kviris bolos keTdeboda analizi da 
ganisazRvreboda mTrimlavi nivTierebebis masuri wili 

eqstraqtSi g/dm 3 . yoveli nimuSisaTvis ganisazRvra 
eqsponencialuri procesis konstantebi, aigo Sesabamisi 
gantolebebi da dadginda maTi optimaluri parametrebi, kerZod, 
saukeTeso Sedegi iyo miRebuli nimuSisaTvis, romlis ganivi 
Wrilis sigane Seadgenda 0,6 mm da torsuli zedapiris fardoba 

nimuSis masasTan 10,4 sm 2 /g. aseTi nimuSidan oTxi kviris 

ganmavlobaSi gamoiyo 2,85 g/dm
3
 mTrimlavi nivTiereba, sawyisi 

Semcvelobis 73%, garda amisa saerTo eqstraqtma Seadgina 3,96 

g/dm
3
. Catarebulma eqsperimentulma kvlevebma saSualeba mogvca 

procesis dinamikaSi Segvedarebina sxvadasxva parametrebis mqone 
nimuSebi  da SegverCia maT Soris optimaluri. 
     samuSaos daskvniT nawilSi, kvlevis Sedegebis praqtikuli 
realizaciisaTvis, gakeTda muxis merqnis saeqstraqcio 
namzadebis sanedleulo bazis teqnikur-ekonomikuri dasabuTeba. 
gaangariSebulia xvedriTi danaxarjebi, romlebmac 1 l sakoniake 
spirtis dasaZveleblad Seadgina 0,03 aSS dolari. 
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Abstract 
 

     Optimization of the technology of alcoholic beverages using an effective 

alternative of oak barrel. Mamuka Khoshtaria. 135 P, illustration 35, Table 10, Annex 

17. 

      Production of cognac in oak casks are irreplaceable vessel, which produce alcohol 

cognac aging. After a few cycles (15-20 years) is made of a barrel depletion of the 

extractive substances, which are attached to the alcohol product traits. Despite 

weathering barrel keeps one very important feature - the aging process of the 

oxidative processes required for the adoption of natural oxygen. Thus, if any of the 

empty barrel method entered extractive substances, the aging process will be 

conducted in the usual mode and extended its technological service life. This is very 

important for the production of economic efficiency, given the deficiency of oak 

barrels and their high cost.  

         The scientific literature does not contain accurate information about what is the 

optimal use of oak barrels for wine and cognac and the number of cycles (brand) 

production. However, studies are still being carried out and the results obtained, as 

well as vintage wines and cognac manufacturer of various countries based on practical 

experience determined barrels beverage pouring relative amounts of the barrel using 

the term: Wine delayed oak barrels maximum term (timber exhaustion point) is 6-12 

in Cognac alcohols response time of 16-18 years. 

       Thus, oak barrel after pouring cognac alcohol for the third time, it goes into the 

barrel of an old barrel in the sixth and seventh cycles barrel staves inner surfaces 

depleted up to 90%. 

       Brandy and other alcoholic beverages can not be without aging in oak barrels. 

Because the oak tree, without losing its special charm cognac, complex bouquet of 

aromas and potential. 

       The crisis dramatically over the past decade has revealed a new barrel of acute 

shortage. Enterprises have to make the old barrels, aged 20-25 years, or more. That is 

why, throughout the world, in order to maintain the production of high-quality spirits 

began to oak barrel alternatives in the use of oak wood expense. 

       Oak barrel technological resources to increase the necessity of the need for 

alternatives. The alternatives are: 1. oak wood flour; 2. various sizes shavings and 

sawdust; (The so-called "chips") 3. staves of various sizes; 4. The small wooden 

cubes; 5. oak wooden bars; 6. oak wood spirals; 7. Specially profiled wooden bars; 8. 

The timber extracts and other. 

        Despite the many scientific research, alternatives to optimize the components of 

oak wood barrels weathered technological resources in order to increase has not yet 

been fully explored and studies continue in the direction of the relevant matter. 

        The work aims weathered oak barrel increase technological resources in search 

of effective methods and research. 

        Scientific novelty of the geometric configuration of the original details of the 

oak wood processing, and methods for their deployment in the barrel with the 

optimum parameters of the experimental and theoretical justification. 

        The practical value of this is that our recommendations will allow the wine-

making enterprises weathered oak barrels in a high economic effect. 

        Dissertation work studied and analyzed barrel oak wood components using 

methods as empty barrels, and enamel tanks. Computer technology has developed the 

original geometric configuration spudzvel extraction blanks. Effective contact surface 
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defined maximum billet fixed geometric borders, processing and use of existing 

constraints. The samples were prepared using laser technology. 

        The theoretical part of the work of the oak barrel aging alcohol extractive process 

kinetics, accepted process for determining a constant and exponential equation, which 

is established by the time of the target substance extraction pattern. 

       Timber structure and physico-mechanical properties of the determined spirit of 

effective contact surfaces. Model based on the physical movement of the fluid timber 

processing identified oak capillaries flow pattern and the influence of the capillary 

forces  established vertically disposed in the blanks, in a relatively short period of 

time, alcohol ascents maximum height. 

         Experimental part of the work was made of oak wood samples from the four 

options, the main features of the indicator, which represents the ratio of the butt end 

surface of the sample mass.The samples were placed in a 1 liter capacity jars, which 

was filled with 65% of young cognac spirit. 

        The aim of the experiment alcohol tannic substances extraction dynamics of the 

different parameters of the samples. Extraction length was determined 4 weeks. Every 

weekend made analysis and determined by tannic substances mass share extract 

g/dm
3
. Each sample was determined using the exponential constants, built in the 

appropriate equations to determine their optimal parameters, in particular, the best 

results were obtained from samples of the cross-section width of 0.6 mm and a butt 

end surface of the sample mass ratio of 10.4 cm
2
/g. Such samples from four weeks 

allocated 2.85 g/dm
3
 tannic substance, from the content of 73%, in addition to the 

extract was 3.96 g/dm
3
. In experimental studies have allowed us to compare the 

various options with the dynamics of the samples and choose the best among them. 
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avtori gamoxatavs madlierebas saaqcio sazogadoeba 

“sarajiSvilis” mTavari teqnologis, teqnikis mecnierebaTa 

doqtoris, profesor daviT abzianiZis mimarT eqsperimentul 

kvlevebSi gaweuli didi daxmarebisaTvis. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 …… 
 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

 



 14 

Sesavali 
 

      saqarTveloSi mevenaxeobas da meRvineobas uxsovari 

droidan misdevdnen. aq aRmoCenili arqeologiuri Tu 

paleobotanikuri kvlevebis safuZvelze dadasturebulia, rom 

saqarTveloSi Rvino 8000 wlis win ukve mzaddeboda. es 

kulturuli mevenaxeobis da meRvineobis uZvelesi naSTebia da 

amis gamo saqarTvelos damsaxurebulad uwodeben „Rvinis 

samSoblos“.  

       am 8000 wlis ganmavlobaSi iyo periodebi, rodesac 

mevenaxeoba-meRvineoba Zlierdeboda da saqarTvelo RviniT 

mezobel qveynebsa da mTel mcire azias amaragebda. iyo 

periodebi, rodesac venaxebi iCexeboda da nadgurdeboda, magram 

ar yofila wyveta da qarTuli Rvino, SeiZleba iTqvas „8000 

mosavlis wels“ iTvlis.              

       mevenaxeobas da meRvineobas, romelsac saqarTveloSi Rrma 

istoriuli fesvebi gaaCnia, qarTveli mkvlevarebis azriT 

mxolod  me-XIX  saukunis 80-ian wlebSi Sevida kapitalisturi 

ganviTarebis stadiaSi. manamde meurneobis dargs kustaruli 

xasiaTi hqonda. 

     Aalkoholuri produqciis Tanamedrove msoflio bazari 

xasiaTdeba muxis taraSi daZvelebul Rvinosa da koniakze 

stabilurad maRali moTxovnilebiT. aseTi Rvinisa da koniakis 

produqciis xarisxis formirebis ZiriTad faqtors warmoadgens 

maTi gamdidreba muxis merqnis komponentebiT sxvadasxva fizikur-

qimiuri procesebis mimdinareobis safuZvelze – merqnis 

maRalmolekuluri nivTierebebis (tanini, liglini da sxva) 

JangviTi da hidrolizuri gardaqmnebiT dabalmolekulur 

komponentebad. 

     muxis merqnis SerCevas da momzadebas aqvs gadamwyveti roli 

meRvineobisTvis Rirebuli komponentebis formirebaSi. aseTi 

merqani uzrunvelyofs Rvinisa da koniakis produqciis 

momwifebis daCqarebas da organoleptikuri maCveneblebis 

gaumjobesebas. 



 15 

     muxis kasrSi daZvelebuli koniakis spirtis xarisxi 

mniSvnelovnad damokidebulia taris gamoyenebis drosa da 

ciklebis raodenobaze. sruli informacia imis Sesaxeb, Tu 

rogoria kasris gamoyenebis optimaluri vadebi da ciklebis 

raodenoba samecniero literaturaSi naklebad moipoveba. 

     yofili sabWoTa kavSiris masStabiT samarko Rvinoebis da 

koniakis warmoebaSi, sistemuri krizisis gamo arsebobs axali 

muxis kasris taris mwvave deficiti, romelic ifareba mxolod 3-

5%. amitom, ukanaskneli 20 wlis ganmavlobaSi sawarmoebi 

iZulebuli arian gamoiyenon Zveli kasrebi, romelTa asaki 

Seadgens 20-25 welze mets. es garemoeba ayenebs axali kasris 

alternativis sakiTxs muxis gadamuSavebis produqtebis 

gamoyenebiT. 

     koniakis warmoebaSi muxis kasri Seucvleli WurWelia, 

romelSic awarmoeben sakoniake spirtis daZvelebas. ramodenime 

ciklis Semdeg (15-20 weli) xdeba kasris gamofitva im 

eqstraqciuli nivTierebebisagan, romlebic spirts aniWeben 

saboloo produtisaTvis damaxasiaTebel Tvisebebs. gamofitvis 

miuxedavad kasri inarCunebs erT Zalze mniSvnelovan Tvisebas - 

daZvelebis procesSi mimdinare JangviTi procesebisaTvis saWiro 

Jangbadis bunebriv miRebas. amrigad, Tu gamofitul kasrSi 

romelime meTodiT SeviyvanT eqstraqtul nivTierebebs, 

daZvelebis procesi warimarTeba Cveulebriv reJimSi da 

gaxangrZlivdeba misi teqnologiuri samsaxuris vada. es Zalze 

mniSvnelovania warmoebis ekonomikuri efeqturobis 

asamaRleblad, Tu gaviTvaliswinebT muxis kasrebis 

deficiturobas da maT maRal Rirebulebas. 

     amrigad muxis kasrebis teqnologiuri resursis gazrda 

aqtualuri sakiTxia koniakis mwarmoebeli mravali qveynisaTvis, 

romlebic am problemis gadasaWrelad iyeneben ramodenime 

meTods. erT-erTi yvelaze ufro gavrcelebuli da efeqturi 

meTodia kasrSi, samomsaxureblo naxvretidan (romlis diametris 

zomac standartiT SezRudulia) saTanado Tvisebebis mqone muxis 
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masalisagan damzadebuli detalebis Setana, Txevadi da myari 

fazebis saWiro Tanafardobis gaTvaliswinebiT. ramdenadac 

detalebis ganivi zoma SeRudulia kasris naxvretis zomiT, 

amdend didi mniSvneloba eniWeba  detalebis masisa da spirtTan 

sakontaqto farTis maqsimalur gamoyenebas, agreTve maTi 

damzadebis teqnologiis simartives da ekonomikurobas. 

     naSromis mizania gamofituli muxis kasrebis teqnologiuri 

resursis gazrdis maRalefeqturi meTodebis Zieba da kvleva. 

     kvlevis obieqti: originaluri konstruqciis muxis xis 

saeqstraqcio namzadebi da maTi sakoniake spirtTan 

urTierTqmedebis Sedegad miRebuli miznobrivi nivTierebebi.  

     naSromis mecnieruli siaxlea muxis xis detalebis 

originaluri geometriuli konfiguraciis damuSaveba, maTi 

kasrSi ganlagebis meTodebis da geometriuli parametrebis 

Teoriuli da eqsperimentuli dasabuTeba. kompiuteruli 

programirebis saSualebiT originaluri formis mqone muxis xis 

alternativebis konstruqciis Seqmna. namzadebis formidan 

gamomdinare eqstraqciuli procesis teqnologiuri reJimebis 

dasabuTeba. 

     naSromis praqtikul Rirebulebas warmoadgens is, rom 

SemuSavebuli rekomendaciebi meRvineobis sawarmoebs saSualebas 

miscems gamofituli muxis kasrebis gamoyenebiT gaaxangrZlivon 

maTi teqnologiuri resursi da miiRon maRali ekonomikuri 

efeqti. 

     samuSaos Sesasruleblad dasaxuli amocanebi. 

     naSromis miznis misaRwevad dasmuli iyo Semdegi amocanebi: 

    - literaturuli analizis safuZvelze gamofituli muxis 

kasrebis gamoyenebis aqtualobis Seswavla da mosalodneli 

ekonomikuri efeqtis dasabuTeba; 

    - “myari sxeuli – siTxe” sistemis (muxis kasri – sakoniake 

spirti) eqstrahirebis procesis fizikuri modelis Seqmna da 

Teoriuli dasabuTeba; 
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    - eqstraqciis procesis ganmsazRvreli calkeuli 

parametrebis gavlenis Seswavla miznobrivi komponentis 

gamoyofis siCqareze; 

    - myari, forovani struqturis masalidan miznobrivi 

komponentis eqstrahirebis procesis kinetikis analizuri 

gamokvleva; 

    -  muxis xis saeqstraqcio detalebis optimaluri 

geometriuli konfiguraciis damuSaveba; 

    -   muxis xis saeqstraqcio detalebis eqsperimentuli 

gamokvleva laboratoriul pirobebSi da rekomendaciebis 

SemuSaveba; 

    - muxis merqnis saeqstraqcio namzadebis sanedleulo bazis 

teqnikur-ekonomikuri dasabuTeba. 
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1. literaturis mimoxilva 

1.1. muxis merqani koniakis warmoebisaTvis 

 

     evropis, aziis, amerikis da afrikis teritoriaze cnobilia 

muxebis oTxasamde saxe. Yyofil sabWoTa kavSirSi ki 

gavrcelebuli iyo muxebis cxrametamde saxe, amaTgan, Soreul 

aRmosavleTSi gvxvdeba ori saxe, yirimSi -- 2 da kavkasiaSi 17 

saxe.                                                                                                                                                                

      amierkavkasiis tyeebSi muxnars mniSvnelovani farTobi 

ukavia, magaliTad; somxeTis tyis 302112 heqtaridan muxnars ukavia 

80 000 heqtari, rac Seadgens tyiT dafaruli teritoriis 26,6%.                                                                                                                                                                                                               

azerbaijanis tyiT dafaruli teritoriis 23,4% dakavebuli aqvs 

muxnars. saqarTveloSi muxnarTa farTobi SedarebiT 

Semcirebulia da saerTo tyis 7,5% Seadgens. saqarTveloSi 

gavrcelebulia  muxis 8 saxe, romlidanac samrewvelo 

mniSvneloba aqvs 4 an 5 saxes; qarTuli anu iveriis muxa – Quercus  

iberica,  aRmosavleTis anu maRali mTis muxa -- Quercus Macranthera,   

grZelyunwa anu Walis muxa -- Quercus Longipes, imereTis muxa  

Quercus Imeretina da nawilobriv Savi zRvispiras gavrcelebuli 

Quercus Hartwissiana. kavkasiis muxis merqani SedarebiT naklebad 

aris Seswavlili. SeiZleba iTqvas, rom ukeTes samSeneblo 

masalas iZleva  Quercus Iberica, Quercus Macranthera, da Q. Hartwissiana. 

SedarebiT naklebad mkvrivia  Quercus   longipes. Quercus Macranthera 

tipiuri maRali mTis muxaa, romelic kargad xarobs 1000-2400 

metris simaRleze. qserofituli sinaTlis jiSia, simaRliT 

izrdeba 20 metramde da kargad itans simSrales. Quercus Iberica  

vrceldeba mTisZira sartyelze da mis kalTebze, dawyebuli 300 

metridan 1300 metramde. Zlieri zrdis xemcenarea 30 metris 

simaRlis. Quercus Longipes gavrcelebulia aRmosavleT 

saqarTvelos dablob raionebSi, alaznis pirze, ZiriTadad 

calkeuli xeebis saxiT, izrdeba 40-50 metris simaRlis.  Quercus 
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Imeretina  gavrcelebulia dasavleT saqarTvelos tenian raionebSi, 

izrdeba 10-20 metris simaRlis.   

          qarTuli muxa  (Quercus iberica) muxebs Soris yvelaze 

farTodaa gavrcelebuli igi mTiswineTsa da mTis qveda 

sartyelSi mTel saqarTveloSi gvxvdeba. es mcenare kavkasiis 

garda arsad ar izrdeba, anu igi kavkasiis endemia. igi saSualo 

simaRlis (10–12 m–mdea, iSviaTad 20–25 m–mde). misi nayofi–rko  

uyunwoa, an yunwi Zalian mokle aqvs, kvirtebi da zrdasruli 

foTlebi SiSvelia, romlebic qvemodan ufro mkrTalia. qarTul 

muxas didi sameurneo mniSvneloba aqvs, misi merqani saukeTeso 

xarisxisaa. swored amis gamo igi safrTxis winaSea, saukeTeso 

individebi  ganadgurebulia. 

     Walis muxa (Quercus pedunculiflora) simaRliT yvela Cvens muxas 

aRemateba. igi ZiriTadad aRmosavleT saqarTveloSia 

gavrcelebuli. mdinareebis mtkvris, aragvis, qsnis, liaxvis, 

ivris, alaznis WalebSi. muxis es saxeoba advilad gamosarCevia 

sxva saxeobebisgan imiT, rom rkos yunwi grZeli aqvs. amis gamo 

mas grZelyunwian muxasac eZaxian. ganirCeva agreTve foTliTac: 

3–4 wyvilnakvTiani foTlebi tyaviseburia, zemodan muqi, qvemodan 

ki Ria lega da Tan bususiani. igi kavkasiis endemia da Tan 

uZvelesi reliqturi saxeobaa. Setanilia wiTel wignSi.    

     kolxuri anu harTvisis muxa  (Quercus hartwissiana)  CvenSi 

mxolod dasavleT saqarTvelos dablobebsa da mTis qveda 

sartyelSi izrdeba. igi ufro xSirad sxva tipis tyeebSia 

Sereuli. quTaisis, vanis da ajameTis axlos, imerul muxasTan 

erTad, kolxuri muxa SesaniSnav tyeebs qmnis. es muxa sxva 

muxebisgan imT gansxvavdeba, rom misi foTlis firfitis bolo 

mesamedi gafarToebulia, TviT firfita kvercxiseburi da mokle 

nakvTebiania, qveda mxridan foToli gansakuTrebiT ZarRvebis 

gayolebaze bewviania, yunwi 4sm. sigrZisa. TviT xe saSualod 25m–

mde simaRlisaa. igi iSviTi saxeobaa da Setanilia wiTel wignSi. 

         imeruli muxa (Quercus imeretina) dasavleT saqarTvelos 

iSviaTi endemia da ZiriTadad mdinare rionisa da misi 
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Senakadebis WalebSia gavrcelebuli. ufro iSviaTad afxazeTSi, 

guriasa da md. xobis WalebSi. misi foTlebi uyunwoa an Zalian 

mokle yunwiani. foTlis firfita metwilad Zalian Rrmad 

danakvTulia, Txelia, moyvanilobiT mogrZo–kvercxiseburi. 

zemodan muqia, qvemodan ki ufro mkrTali, nayofis wvrili yunwi 

8–10sm sigrZisaa, xe simaRliT 30 m–mdea. Setanilia wiTel wignSi. 

         maRalmTis anu aRmosavluri muxa (Quercus marganthera) 

ZiriTadad  aRmosavleT saqarTveloSi zRvis donidan 1700–2200 m 

farglebSi gvxvdeba, sadac zogan meCxer tyeebs qmnis. igi 15–20 m 

simaRlis izrdeba. misi ylortebi, foTlis yunwi da ZarRvebi 

qveda mxridan mokle xSiri bususiTaa sqlad mofenili, xolo 

TanafoTlebi grZeli bewvebiTaa dafaruli. 2–5 rko erTad 

totebis boloebSia ganlagebuli. maTi yunwi Zalian moklea da 

xSiri bususiTaa mofenili. nayofis budis qveda qerqlebi budis 

kedlebze ki araa miwolili, rogorc mravali Cveneburi muxisa, 

aramed, piriqiT gadmoweulia.  maRalmTis muxa wina azia–

kavkasiis erT–erTi uZvelesi saxeobaa [2]. es saxeobac Setanilia 

wiTel wignSi.  

     muxis merqans didi gamoyeneba aqvs meRvineobaSi. is 

warmoadgens Rvinis saTavsoebis, kasrebis, kodebis da sxva 

inventaris ZiriTad masalas, agreTve sakoniake spirtis saZvelo 

taris erTaderT masalas.    sakoniake spirti mravali wlis 

ganmavlobaSi Zveldeba mxolod muxis tkeCebisagan damzadebul 

kasrebSi. droTa ganmavlobaSi kasris tkeCidan xsnarSi gadadis 

muxis eqstraqti (umTavresad mTrTimlavi nivTierebani da 

ligninis komponentebi), TandaTanobiT aZlevs spirts 

koniakisaTvis Sesabamis fers, specifikur gemosa da buketis 

Semadgenel zogierT komponents. yvela muxa,  miuxedavad  misi 

merqnis simagrisa erTnairad ar aumjobesebs spirtis xarisxs. 

erTi muxis kasrSi daZvelebuli spirti Tu metad nazi da 

sasiamovno sasmelia, igive spirti daZvelebuli meore muxis 

kasrSi, SeiZleba iqnes uxeSi da ufro nakleb srulyofili.  

amitomaa, rom koniakis mwarmoebel tipiur qveynebSi mTavar 



 21 

yuradRebas aqceven im muxis saxesa da raions, romlidanac 

damzadebulia sakoniake spirtis dasaZvelebeli kasri.   

   koniakis warmoebis TvalsazrisiT Seswavlilia saqarTveloSi 

gavrcelebuli muxis iseTi saxeebi, romlebsac samrewvelo 

perspeqtiuli mniSvneloba aqvs meRvineobis da kerZod, koniakis 

warmoebaSi.  

     mecnierebis mier sakvlev  obieqtad aRebuli iyo 

wiTelwyaros maRali mTis 50-60 wlis Quercus Macranthera-ს merqani, 

civgomboris mTidan 50-60 wlis  Quercus Iberica-s merqani, alaznis 

velidan 60-65 wlis Quercus Longipes  merqani, ajameTis tyidan 50-60  

wlis     Quercus Imeretina-s merqani. 

         Seswavlilia TiToeuli saxis merqnis anatomiuri agebuleba, 

fizikuri Tvisebebi, qimiuri Sedgeniloba; damzadda muxis tkeCi, 

romelic Sreboda haerze 4 wlis ganmavlobaSi. maTgan 

mzaddeboda kasrebi, romlebSic aTavsebdnen sakoniake spirts da 

6 wlis ganmavlobaSi atarebdnen dakvirvebas. imis gamo, rom 

konikiakis warmoebaSi ixmareba muxis mxolod merqani, amitom 

dakmayofildnen muxis anatomiuri nawilebidan SeeswavlaT 

mxolod merqani. 

     merqanSi wylis gadanacvlebiT iqmneba vakuumi, ris 

Sedegadac kapilarebSi Semodis haeri, iJangeba ujredSi myofi 

tanini, lignini da merqnis sxva elementebi. daJangvis procesebi  

intensiurad  xis centrSi 4-12 wlis qsovilSi mimdinareobs, ris 

Sedegadac grovdeba  mTrimlavi  nivTiereba da sadenebi 

TilanebiT ixureba. wylisa da plastikur nivTierebaTa gatarebas  

centris garSemo mdebare axalgazrda kapilarebi agrZelebs. 

centrSi myofi traqeidebidan mTrimlavi  nivTiereba gazafxulze 

gamoirecxeba da gaiJoneba mosazRvre ujredis garsSi,  

radiusuli da tangensuri mimarTulebebiT SeRebavs traqeidebis 

mosazRvre Sres da aqcevs mas rezervuarad. amrigad, merqnis 

elementebi TandaTan ayviTlebs mosazRvre qsovilebs da miiwevs 

centridan periferiisken. mcenarisaTvis am process aqvs 
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fiziologiuri mniSvneloba; muxis moWris da misi merqnidan 

kasrebis damzadebis Semdeg is Rebulobs sameurneo mniSvnelobas. 

 

1.2. muxis merqnis agebuleba da fizikur-meqanikuri Tvisebebi 

 

     muxis merqani, iseve rogorc sxva foTlovan mcenareTa 

jiSebi, Sedgeba sxvadasxva saxis elementebis kompleqsisagan, maT 

Soris: gamtari elementebi (ZarRvebi, kapilarebi, traqeidebi); 

meqanikuri elementebi – boWkoebi; damgrovebeli elementebi – 

parenqimuri qsovilebi. nax.1-ze warmodgenilia muxis merqnis 

agebulebis mikroskopuli sqema 

 

Nnax.1. Mmerqnis Wrilis mikroskopuli xedi: 

AA-ganivi Wrili; B-radialuri Wrili; C - tangencialuri Wrili; tr 

– traqeidebi; Sp -  gazafxulis merqani;  Sm - Semodgomis merqani;  

ar –wliuri rgolebi;  wr - gulgula sxivebi; p - forebi. II  muxis 

merqnis WurWeli; h - forebi;  f - gulgula sxivebTan 

dakavSirebuli forebi; 

  III merqnis boWkos ganivi Wrili; baci -  celuloza; muqi -

ligninis rgolebi. 

     literaturuli wyaroebis mimoxilva muxis merqnis 

anatomiuri agebulebis Sesaxeb gviCvenebs, rom merqani 
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warmoadgens  metad wvrili ZarRvebis kapilarul konebs. es 

konebi urTierTSoris dakavSirebulia rogorc mTel sigrZeze, 

ise horizontaluri mimarTulebiTac . 

      kapilaruli ZarRvebi SeiZleba iyvnen sxvadasxva formis, 

msxvili da wvrili. merqnis mTavar Semadgenel nawils 

warmoadgens libriformi. parenqimuri ujredebi yvelaze xSirad 

warmoqmnian gulis ZarRvebs, agreTve merqnis parenqims. saSualod 

muxis boWkoebi Seadgenen 43,5-48% merqnis saerTo moculobidan, 

kapilarebi – 16,22%, gulis ZarRvebi – 21,5-28%, merqnis parenqima – 

8-13,5%. unda aRiniSnos, rom es monacemebi aris sakmaod pirobiTi, 

ramdenadac muxis jiSisa da asakis mixedviT anatomiuri 

elementebi SeiZleba sagrZnoblad gansxvavdebodnen. 

     kapilarul ZarRvebs aqvT unari gaataros siTxe da 

plastikuri nivTierebani mTel simaRleze metad intensiurad, 

radiusuli da tangensuri mimarTulebebiT  ki -  ramdenjerme 

naklebi intensivobiT. 

 

Nnax.2. muxis xis naWeri eleqtronuli mikroskopis qveS 

 

     mravalwliani muxis merqani, romelsac iyeneben kasrebis 

dasamzadeblad ZiriTadad Sedgeba birTvisagan (xis tanis muqi 

nawili). merqnis cila (merqnis naTeli feris nawili) Seadgens 

sul ramodenime santimetrs merqnis qerqTan miaxloebul fenebSi. 
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mas, rogorc wesi, xis gadamamuSavebel sawarmoebSi aSoreben 

qerqTan erTad. 

     merqnis mniSvnelovan Tvisebebs Soris, romlebic gamoiyeneba 

koniakis warmoebaSi, gansakuTrebuli mniSvneloba eniWeba 

tenianobas, simkvrives (moculobiT masas), ten da wyalgamtarobas. 

     axladmoWrili magari jiSis xeebis, maT Soris muxis 

tenianoba Seadgens 33-37% wlis droisagan damokidebulebiT. 

gamSrali merqnis tenianoba saSualod Seadgens 15%-s, magram igi 

damokidebulia garemoze da SesaZlebelia mniSvnelovnad 

meryeobdes. 

     merqnis moculobis did nawils Seadgens forebi, mTeli 

moculobis 50...80%. a. laSxis monacemebiT [13] saqarTveloSi 

gavrcelebuli muxis saxeobebis forebis moculoba Seadgens 

48,5...62,8%. forebis moculobisgan damokidebulebiT icvleba 

merqnis simkvrive (moculobiTi masa), romelic warmoadgens 

mniSvnelovan teqnikur maxasiaTebels, ramdenadac yvelaze 

xSirad merqans zomaven moculobiT. garda amisa, merqnis mier 

siTxis STanTqmis sidide (maT Soris koniakis spirtis) 

mniSvnelovnad aris damokidebuli am maCvenebelze. ramdenadac 

simkvriveze gavlenas axdens tenianoba, amitom gadaangariSeba 

xdeba 15%-iani tenianobiT. 

      merqnis simkvrive, maT Soris muxis, damokidebulia mis 

jiSze da zrdis garemoze. muxis simkvrive meryeobs 0,51...1,04 g/sm 3 . 

a.laSxis monacemebiT [13] saqarTveloSi gavrcelebuli muxis 

saxeobebis simkvrive meryeobs 0,577...0,798 g/sm 3 . saSualod muxis 

merqnis simkvrive absolutur mSral mdgomareobaSi tolia 

0,52...0,68 g/sm 3 . 

      cdebiT dagenilia, rom saSualod 1 kg absoluturad 

mSrali merqani iwovs 0,8 l koniakis spirts. siTxis 

gadaadgileba orTqlis saxiT ar aris damokidebuli merqnis 

simkvriveze, maSin rodesac wyalgamtaroba ukudamokidebulia am 

maCvenebelze. wyalgamtaroba damokidebulia boWkoebis 
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mimarTulebaze. es maCvenebeli boWkoebis grZivad gacilebiT 

metia, vidre ganivi mimarTulebiT. 

      merqnis sxva fizikuri Tvisebebidan, romlebsac mniSvneloba 

aqvs koniakis warmoebisaTvis, aRsaniSnavia Tburi gafarToebis 

koeficienti. boWkoebis grZivad is Zalian mcirea (5-6 jer ufro 

mcirea, vidre rkinisa da spilenZis). muxis merqnisaTvis Tburi 

gafarToebis koeficienti boWkoebis grZivad tolia 6.10
6
, xolo 

boWkoebis ganivad 40.10
6
, anu TiTqmis 7-jer ufro meti. 

      sacavSi, sadac inaxeba kasrebi koniakis spirtiT, 

temperaturis mkveTri momatebiT an SemcirebiT xdeba tkeCis 

zomebis araTanabari gafarToeba an Semcireba, kasri 

deformirdeba da xdeba gaJonva, rac iwvevs spirtis mniSvnelovan 

danakargebs. 

 

1.3. muxis merqnis qimiuri Semadgenloba 

 

     muxis merqnis qimiuri Semadgenloba mniSvnelovnad meryeobs. 

saSualo monacemebi warmodgenilia cxrilSi 1. 

                                                          cxrili 1          

muxis merqnis qimiuri Semadgenloba 

                                                           

 

ZiriTadi komponentebi 

nivTierebaTa %-uli 
Semadgenloba 

absoluturad mSrali 
merqnis mimarT 

celuloza 

gemiceluloza 

lignini 

mTrTimlavi da fenoluri 

nivTierebebi 

fisiseburi nivTierebebi 

23-30 

15-30 

17-23 

2-10 

 

0,3-0,6 

 

     cxrilSi 1 moyvanilia saSualo maCveneblebi. amerikuli 

TeTri muxa Seicavs daaxloebiT 50% celulozas, 32% lignins, 
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xolo franguli muxa – daaxloebiT 40-45% celulozas, 20-35% 

gemicelulozas, 25-30% lignins da 8-15% tanidebs [10]. 

     muxis merqnis elementuri Semadgenloba saSualod Semdegia: 

C - 49,4, H - 6,1 da O - 44,5 %. 

     meRvineobaSi muxis taris farTo gamoyenebis erTerTi 

mTavari mizezi aris masSi fisiseburi nivTierebebis dabali 

Semcveloba (0,3-0,6%). 

     muxis merqnis qimiuri Semadgenlobis erT-erT yvelaze 

mniSvnelovan nivTierebas warmoadgens lignini. lignini 

ZiriTadad Sedgeba aromatuli SenaerTebisagan, romelebic 

dakavSirebuli arian erTmaneTTan da naxSirwylebTan. bunebrivi 

lignini warmoadgens ganStoebul polimers molekuluri masiT 

daaxloebiT 7000-10000. magram, merqnidan gamoyofili ligninis 

preparatebis mTeli rigi xasiaTdeba gacilebiT naklebi 

molekuluri masiT – 400-700. 

 

1.4. muxis merqnis gavlena meRvineobis 

produqciis xarisxze 

 

     muxis kasrSi sakoniake spirtis moTavsebiT tkeCis SigniTa 

fenidan spirti mosazRvre  fenisaken gadainacvlebs da mTel 

kapilarebsa da forebs spirti an misi orTqli ikavebs. igi 

akavSirebs kasris SigniTa spirtsa da gareTa haers. temperaturis 

cvalebadoba forebs xan mTlianad spirtiT avsebs, xan kidev 

vakuums hqmnis. amiT haeris Jangbadi garedan SigniT forebSi 

Sedis, forebidan kasrSi dabrunebul spirts ki Tan Seaqvs 

daJanguli tanini, lignini da merqnis sxva elementebi. es 

ukanaskneli ereva kasrSi moTavsebul spirtSi. forebSi ki Sedis 

spirtis axali ulufa. forebSi merqnis elementebis 

TandaswrebiT haeris spirtTan Sexeba ganuwyvetliv grZeldeba. 

haerze gamomSrali muxis tkeCis 1 sm3-Si pirveli Tvis 

ganmavlobaSi 0,4-0,6 ml spirti Tavsdeba. Tu viangariSebT, rom 

muxis merqani Seicavs metad bevr ZarRvs, perforirebul milebs, 
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traqeidebs da sxvebs, romlebSiac Sedis spirti da 

gadaviangariSebT am milebis Sexebis xvedriT zedapirs, 

davinaxavT, rom  1 sm3 muxis merqanze modis 200-300 kvadratuli 

santimetris farTobi. am farTobze ganawilebulia 0,4-0,6 ml 

spirti. es ukanaskneli exeba aseTi farTo zedapirian muxis 

merqans, xarbad iTvisebs misgan merqnis elementebs da 

axorcielebs mis Semdgom gardaqmnas. rac ufro xSiria wvrili 

kapilarebi, miT ufro didi iqneba xvedriTi  zedapiri da amiT  

maRali iqneba merqnis moqmedebis efeqtic. 

      am mosazrebaTa sasargeblod laparakobs  sxva mkvlevarTa 

Sexedulebebic. kenigis SexedulebiT, muxis kasris forebSi 

Sesuli sakoniake spirti ganicdis cvlilebebs. ase warmoiSveba 

Zmris aldehididan Zmris mJava, romelic spirtTan iZleva rTul 

eTerebs da masTan erTad warmoiSoba mTeli rigi sxva 

nivTierebani, romlebic aZlevs sakoniake spirts aromats.    

      g. aRabaliancis SexedulebiT sakoniake spirtis daZvelebis 

arsi metad rTuli  da mravalferovania. is dakavSirebulia 

daJangviT procesebTan, ZiriTadad - muxis eqstraqtul 

nivTierebaTa daJangvasTan, eTerifikaciasTan, acetalebis 

warmoebasTan da sxva qimiur reaqciebTan, agreTve fizikur-qimiur 

movlenebTan (difuzia, kapilaroba da sxva). rogorc Cans, es 

procesi mimdinareobs ZiriTadad muxis tkeCis forebSi, 

romlebSic erTi mxridan haeris Jangbadi Sedis, xolo meore 

mxridan sakoniake spirti. Sexebis farTo zedapiri haeris 

Jangbadis ganuwyveteli nakadiT forebSi uzrunvelyofs 

mimdinare reaqciis intensivobas eqstraqtul nivTierebebTan 

(pirvel rigSi polifenolebis), sakoniake spirtis 

komponentebTan. Rrma gardaqmnis produqtebi Senaxvis periodSi 

difundirdeba sakoniake spirtSi da iwvevs mis daZvelebas. 

     muxis merqnis yvelaze ufro mniSvnelovan komponentebs, 

romlebic arsebiT gavlenas axdenen produqtis gemoze, ferze da 

aromatze, warmoadgenen ligninuri da taninuri bunebis 

nivTierebebi. taninebs xsnarSi aqvT momwaro gemo, magram 
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hidrolizuri taninebis arseboba, romlebic advilad iJangebian 

daZvelebis procesSi, produqts aniWeben simsubuqes da srul 

gemovnebas. merqnis sxva jgufis fenolur nivTierebebs 

warmoadgenen ligninis biosinTezis Tanmxlebi produqtebi – 

benzoinuri rigis aromatuli mJavebi da Sesabamisi aldehidebi. 

maT Sors gansakuTrebuli mniSvneloba eniWeba vanilins. is 

axdens yvelaze ufro mniSvnelovan zemoqmedebas daZvelebuli 

produqtis buketze. sxva mniSvnelovan komponentebs, romlebic 

agreTve asruleben mniSvnelovan rols buketis warmoqmnaSi, 

warmoadgenen laqtonebi da aqroladi fenoluri SenaerTebi. 

aqrolad fenolebs Soris, romlebsac unari SeswevT imoqmedon 

produqtis buketze, warmoadgenen evgenolis, gvaiakolis, 

krezolis da fenolis warmoebuli nivTierebebi. aseve 

mniSvnelovan rols TamaSoben agreTve furanoiduli rigis 

nivTierebebi, romlebic ZiriTadad warmoiqmnebian merqnis 

Termuli damuSavebis dros. 

      dedamiwaze arsebul yvela mcenares Soris meRvineobis 

produqtebis dasaZveleblad irCeven mxolod muxas. pirvel rigSi 

misi merqani mdidaria eqstraqciuli nivTierebebiT, garda amisa, 

is Zalian mkvrivi masalaa da kasridan siTxis gaJonva ar xdeba, 

magram atarebs gazebs. es misi Tviseba ganapirobebs Jangva-

aRdgeniT bunebriv, rTul procesebs, rac aucilebelia masalis 

dasaZveleblad. Mmuxis merqnis Sedareba sxva jiSis mcenareebTan 

gviCvenebs, rom misi eqstraqtuli nivTierebebi Seicaven ufro 

nakleb momwaro gemos nivTierebebs. kasrebis dasamzadeblad 

gamoiyeneba 100 wlamde asakis muxa.  

      muxis kasrebis samSoblod iTvleba safrangeTi, romelic 

dReisaTvis awarmoebs 500 aTas kasrze mets weliwadSi. muxa 

safrangeTSi warmoadgens yvelaze ufro Rirebul merqans. magram 

400-ze meti muxis jiSisagan meRvineobisaTvis gamosadegia 

mxolod ramodenime evropaSi gavrcelebuli   Quercus petraea da 

Quercus robur), agreTve amerikuli TeTri - Quercus alba. 
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1.5. muxis kasrebis teqnologiuri resursis gazrdis 

arsebuli meTodebi da alternatiuli saSualebebi 

 

     mTeli rigi samecniero-kvleviTi dawesebulebebis mier 

Catarebuli kvlevebis angariSebSi mocemulia muxis kasrebSi 

koniakis spirtis dayenebis SemTxvevaSi am kasrebis gamofitvis 

dinamika. Tumca kvlevebi jer isev mimdinareobs da miRebuli 

Sedegebis, aseve, samarko Rvinoebis da koniakis mwarmoebeli 

sxvadasxva qveynebis praqtikuli gamocdilebis safuZvelze 

dadgenilia kasrebis gamoyenebis vada. Rvinis dayovnebisaTvis 

muxis kasrebis maqsimaluri vada (merqnis gamofitvis momentamde) 

Seadgens 6-12 wels, koniakis spirtebis dayovnebis dro ki 

ganisazRvreba 16-18 wlamde.  

     xarisxovani muxis kasrebis maRali Rirebulebis da sakasre 

masalebis SezRuduli maragebis gamo, mwvaved dgas sakiTxi am 

Rirebuli masalis alternatiuli wyaroebis mosaZieblad. am 

problemis erT-erT karg gadawyvetas warmoadgens merqnis 

gadamuSavebis iseTi produqtebis gamoyeneba rogoricaa muxis 

tkeCi (nafoti), burbuSela, muxis merqnis fxvnili da sxva. es 

produqtebi xelmisawvdomia, advilia gamosayeneblad da 

ekonomiuria. yurZnisa da Rvinis saerTaSoriso organizaciam 

dauSva  specialurad momzadebuli muxis tkeCis gamoyeneba 

meRvineobis produqciis warmoebaSi. aRniSnuli teqnologiuri 

meTodi mimarTulia Rvinisa da koniakis produqciis xarisxobrivi 

maCveneblebis asamaRleblad. muxis tkeCi mzaddeba gamorCeuli 

merqnisagan (QUERCUS SESSILUS), romelic mzaddeba safrangeTSi da 

miiReba kasrebis warmoebis narCenebisagan. 

      muxis tkeCs amzadeben specialuri teqnologiiT. 

aqucmaceben daaxloebiT 10X5X3 mm zomis nawilakebad. 

daqucmacebas awarmoeben radialuri, merqnis boWkoebis 

mimarTulebiT. tkeCs aSroben ori meTodiT – bunebrivi da 

xelovnuri. xelovnuri Srobis upiratesoba gamoixateba procesis 

daCqarebasa da regulirebaSi, magram aseTi masaliT damzadebuli 
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kasrebis xarisxi mniSvnelovnad naklebia da praqtikulad ar 

gamoiyeneba maRalxarisxovani Rvinoebisa da magari sasmelebis 

dasamzadeblad. 

      muxis kasrebis masalis deficituroba da Rirebuleba 

ganapirobebs alternatiuli saSualebebis Ziebas da mecnierul 

dasabuTebas. es sakiTxi gansakuTrebiT mniSvnelovania 

saqarTveloSi, ramdenadac Cveni respublikis meRvineobaSi, 

kerZod koniakis warmoebaSi bolo 25 welia, rac muxis kasrebis 

warmoeba ar mimdinareobs da deficitis Sevseba xdeba 

ZviradRirebuli ucxouri kasrebiT. es mniSvnelovan gavlenas 

axdens produqciis TviTRirebulebaze. q. Tbilisis koniakis 

qarxana “sarajiSvilSi” dagrovilia sxvadasxva tevadobis muxis 

kasrebis didi raodenoba. maTi teqnologiuri resursis gazrda 

mniSvnelovan ekonomikur efeqts moutans warmoebas.      

zemoTaRniSnulidan gamomdinare, gamofituli kasrebis efeqturi 

alternativebis mopoveba moiTxovs Semdgom mecnierul kvlevas. 

      erTaderTi naklovani mxare rac axasiaTebs muxis kasrebSi 

spirtis daZvelebas aris spirtis danakargebi misi aorTqlebis 

Sedegad. cnobilia, rom muxis merqani ar atarebs siTxes, magram 

atarebs airebs, rogorc garedan bunebrivi Jangbadis saxiT, aseve 

Signidan wyal-spirtis orTqlis saxiT. swored es ukanaskneli 

iwvevs spirtis danakargebs. amitom, cnobili specialistis     

g. aRabaliancis mier muxis kasrebis erT-erT alternativad 

wamoyenebuli iyo sakoniake spirtis mominanqrebul WurWelSi 

daZveleba, romelSic Txevadi da myari masis saWiro 

TanafardobiT awyoben winaswar damuSavebul muxis tkeCebs. 

tkeCebs Tavidan amuSaveben cxeli wyliT, Semdeg 1 sT-is 

ganmavlobaSi cxeli kalcirebuli sodis 1%-iani xsnariT, 1-2 sT-

is ganmavlobaSi 2%-iani gogirdmJavaTi, ris Semdeg tkeCebs 

recxaven cxeli da civi wyliT. tkeCebs awyoben Stabelebad, 

rogorc es naCvenebia nax.3-ze, xvedriTi zedapiris da spirtis 

moculobis optimaluri TanafardobiT 80-90 sm
2
/l. 
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nax.3. tkeCebis Stabelebad dawyobis sqema 

 

      Semdeg tkeCis Stabelebs aTavseben emalirebul 

rezervuarebSi, rogorc es naCvenebia nax.4-ze. rezervuaris zeda 

nawilSi toveben sahaero baliSs, sadac periodulad miewodeba 

Jangbadi. es meTodi cnobilia q. krasnodaris politeqnikuri 

institutis saxeliT. 

 

nax.4. rezervuarSi tkeCis Stabelebis ganlagebis sqema 

 

      i. platonovma [25] gamoikvlia aRniSnuli meTodiT 

daZvelebuli koniakis spirtis qimiuri Semadgenlobis cvlileba. 

misi monacemebiT zogierTi aqroladi komponentis Semcvelobis 

mxriv rezervuarSi da muxis kasrSi daZvelebul spirtebs Soris 

arsebiTi gansxvaveba ar aRniSnula. 

      Zalze arsebiTia, rom i. platonovma daasabuTa is, rom 

tkeCis rogorc winaswari damuSavebis dros, aseve spirtis 
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daZvelebis procesSi cvlileba ganicada mxolod tkeCis Txelma 

zedapirulma fenam 2-3 mm siRrmemde. 

      a. sirbilaZem da d. nikolaiSvilma gamoikvlies Jangbadis 

reJimi q. krasnodaris politeqnikuri institutis meTodiT 

koniakis spirtis daZvelebis procesSi. amisaTvis erT 

rezervuarSi periodulad awvdidnen Jangbads, xolo meoreSi – 

ara, magram arsebiTi cvlileba OB -potencialis da 2rH  

sidideebis ar aRniSnula 18 Tviani daZvelebis drosac ki. 

sadegustacio maxasiaTeblebic aseve umniSvnelod gansxvavdeboda 

(sul 0,1 balis sxvaoba). 

      i. qadeiSvilis winadadebiT, q. krasnodaris politeqnikuri 

institutis meTodiT spirtis daZvelebis procesSi Jangbadis 

miwodeba ganxorcielebuli iyo Stabelebad dawyobili muxis 

tkeCebSi gakeTebuli naxvretebidan. naxvretebi erTmaneTTan 

SeerTebuli iyo milis zRudarebiT. 

      amJamad q. krasnodaris politeqnikuri institutis 

teqnologia ramdenadme  saxeSecvlilia, kerZod tkeCebis 

damuSaveba cxeli sodiT da mJavaTi Secvlilia civi wyliT da 

20-30 wT-iani damuSavebiT mwvave orTqliT [31]. 

      l. janfoladianis, e. mnjoianis da s. zarobianis [10] 

winadadebiT koniakis spirtebis misaRebad gamoiyeneba 

specialurad damuSavebuli merqani: muxis xis naWrebs civi da 

cxeli wyliT garecxvis Semdeg aSroben 10-12% tenianobamde da 

cxeli haeris nakadiT awarmoeben maRal temperaturul Termul 

damuSavebas 115-140 C0
 temperaturaze 3-7 dRis ganmavlobaSi. 

damuSavebul merqans 1:1 SefardebiT ureven Termiulad 

daumuSavebelTan da tvirTaven hidravlikur sarecxelaSi. svetis 

TavSi uSveben koniakis spirts, xolo ZirSi periodulad awvdian 

Jangbads. aseTi meTodiT miRebul koniakis spirts SemdgomSi 

aZveleben muxis kasrebSi 1,5 wlis ganmavlobaSi. zemoTaRwerili 

Termiuli damuSavebiT SesaZlebelia agreTve iseTi muxis 

tkeCebis damuSavebac, romlebsac Termiulad daumuSaveblebTan 
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erTad, 1:1 SefardebiT, Stabelebad awyoben emalirebul 

rezervuarSi da asxaven koniakis spirts. spirts aZveleben 20-

25 C0
 temperaturaze da rezervuaris sahaero kameraSi 

periodulad SehyavT haeri an Jangbadi. 

      b. nilovis da i. skurixinis [20] mier SemoTavazebuli iyo 

emalirebul rezervuarebSi koniakis spirtebis daCqarebuli 

momwifebis meTodi, romelic gansxvavdeba imiT, rom muxis merqans 

winaswar amuSaveben susti sodiani xsnariT dabal temperaturaze. 

Semdgomi kvlevebiT [21,30] dazustda muxis merqnis winaswari 

damuSavebis parametrebis rigi da koniakis spirtis daZvelebis 

pirobebi. dReisaTvis es tqnologia cnobilia “magaraCis” 

teqnologiis saxelwodebiT. muxis merqans winaswar amuSaveben 

0,3-0,6%-iani mwvave natriumiT, an 0,5-1,0%-iani mwvave kaliumiT 10-

15 C0
 temperaturaze  2-6 dRe-Ramis ganmavlobaSi hidromodulSi 

aranakleb 1:5 [30], Semdeg sodis mocilebis Semdeg ramodenimejer 

recxaven wyliT. 

      imis gaTvaliswinebiT, rom xangrZlivi daZvelebis dros 

spirti merqanSi aRwevs 8-11 mm-mde da arsebiTi cvlilebebi muxis 

tkeCSi mimdinareobs 2-3 mm siRrmeze, rekomendebuli iyo Txeli 

muxis tkeCebis gamoyeneba sisqiT 10 mm-mde [21]. 

      Txeli tkeCis gamoyenebas aqvs rigi upiratesobani: 

      - Txeli tkeCi warmoebaSi gacilebiT iafia; 

      - erTi da igive xvedriTi zedapiris misaRebad 

rezervuarebSi CatvirTvis dros Txeli tkeCis saWiro raodenoba 

gacilebiT naklebia standartulTan SedarebiT; 

      - Txeli tkeCis gamoyenebis SemTxvevaSi spirtis danakargebi 

gajerebaze ramdenimejer naklebia; 

      - umjobesdeba rezervuaris moculobis gamoyeneba. 

     nax. 5-ze warmodgenilia 1500 dal tevadobis mominanqrebul 

rezervuarSi muxis tkeCebis ganlagebis da armaturis sqema. 

     tkeCebis Stabelebs 12 awyoben rezervuaris 1 zeda nawilSi, 

rac aumjobesebs nivTierebaTa eqstraqcias tkeCidan. tkeCebs 
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awyoben muxis sayrden Zelakebze 13 ise, rom maT SesaZlod 

minimalurad gadafaron erTmaneTi. Zelakebze 13 dawyobili 

Stabelebis rezervuarSi saTanado fiqsirebisaTvis gamoiyeneben 

Txel tkeCebs 14 da 15. rezervuaris JangbadiT kveba xorcieldeba 

balonidan 11. armatura Seicavs: rezina-qsovilis Slangebi 2,3, 

gamomSvebi naxvretis onkani 6, sahaero nipeli 7, tumbo 8, tumbos 

CamomSvebi onkani 9, Jangbadis mimwodi frqvevana 10, rezervuaris 

yeli 4 da momsaxurebis liuki 5. 

 

nax.5. 1500 dal tevadobis mominanqrebul rezervuarSi muxis 
tkeCebis ganlagebis da armaturis sqema 

 
     rezervuars avseben koniakis spirtiT misi moculobis 1-2%-

iT naklebi sididiT da weliwadSi orjer dozatoris daxmarebiT 

awvdian Jangbads. amasTan, xorcieldeba spirtis moreva, rac 

dadebiTad moqmedebs momwifebaze. 

     iseve rogorc spirtis rezervuaruli daZvelebis sxva 

meTodebis SemTxvevaSi, Jangbadis Semcveloba unda Seadgendes 10-

15 mg/l. daZvelebis optimaluri temperaturaa 20-25 C0
. 

     merqnis optimaluri raodenoba damokidebulia misi 

damuSavebis meTodze, daZvelebis temperaturaze da xvedriT 

sakontaqto zedapirze, romelic Seadgens 15-90 sm
2
/l. 

     koniakis spirtis daZvelebis ganxiluli rezervuaruli 

meTodebis ZiriTad naklovan mxares warmoadgens is, rom 

liTonis rezervuars ar SeuZlia Jangbadis bunebrivi miwodeba 

JangviTi procesebis mimdinareobisaTvis. amitom saWiro xdeba 

Jangbadis xelovnuri, dozirebuli miwodeba avtomatikis 
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elementebis gamoyenebiT, rac arTulebs procesis mimdinareobas 

da saerTod rezervuarebis teqnikur momsaxurebas. 

     garda amisa xarisxobrivi maCveneblebis TvalsazrisiTac ar 

aris erTgvarovani Sefaseba. mecnierebis da specialistebis didi 

nawili Tvlis, rom muxis kasrSi iqmneba spirtis momwifebisaTvis 

saWiro uaRresad xelsayreli bunebrivi aura, rac dadebiTad 

aisaxeba mza produqtis xarisxze. 

      Tu gaviTvaliswinebT sawarmoebSi gamofituli kasrebis 

did raodenobas, cxadia, rom maTi samsaxurSi Cayeneba udavod 

dadebiTad aisaxeba sawarmos ekonomikur maCveneblebze. 

      amrigad, sakiTxis gadawyvetisadmi swori midgoma iqneba 

iseTi meTodebis damuSaveba da kvleva, romlebic uzrunvelyofen 

muxis kasrebis teqnologiuri resursis amaRlebas da maTi 

samsaxuris vadis gaxangrZlivebas. 

      zemoTaRniSnulidan gamomdinare, gamofituli kasrebis 

efeqturi alternativebis mopoveba moiTxovs Semdgom mecnierul 

kvlevas. 

      cnobilia, rom spirtis SeRwevadoba kasris merqanSi ar 

aremateba 7...10 mm-s, maSin rodesac kasris kedlis sisqe misi 

tevadobisagan damokidebulebiT aRwevs 35 mm-mde. gamodis, rom 

merqnis daaxloebiT 70% rCeba gamouyenebeli. amitom, erT-erTi 

meTodis mixedviT, kasris masalis srulad gamoyenebis mizniT 

awarmoeben mis daSlas, gamofituli fenis moxsnas da xelaxla 

awyobas, rac uaRresad rTuli procesia. magaliTad, q. odesis 

koniakis qarxanaSi gamofitul kasrebs Slian da tkeCebze xsnian 

2-3 mm fenas, Semdeg maT kvlav awyoben da alageben iarusebad.  

      CrdiloeT-kavkasiis mebaReobisa da mevenaxeobis zonaluri 

samecniero-kvleviTi institutis specialistebis mier damuSavda 

gamofituli muxis kasrebis Siga zedapiris muxis eqstraqtiT 

aRdgenis meTodi meqanikuri damuSavebis gareSe. kasrebis 

damuSaveba xdeboda Semdegnairad: kasrebi ivseboda muxis 

eqstraqtis 1,0-1,5%-iani 40-45 C0 temperaturis susti wyal-spirtiani 

xsnariT. dayovneba xdeboda 14 dRe-Ramis ganmavlobaSi 
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perioduli moreviT. Semdeg xsnars kvlav acxelebdnen 40-

45 C0 temperaturamde da ayovnebdnen 14 dRe-Ramis ganmavlobaSi. 

Semdeg xdeboda kasrebis gamovleba Serbilebuli wyliT da maTi 

Sevseba 65,8%-iani axalgazrda spirtiT. kvlevis Sedegebma aCvena, 

rom kasris Siga zedapirma ganicada muxis eqstraqtis sorbireba 

da warimarTa srulyofili qimiuri, fizikur-qimiuri da 

bioqimiuri procesebi [Р.А.Сула и др. Применение дубового экстракта для 

обработки коньячных бочек]. 

     magram aseT meTodebs moaqvs mxolod lokaluri Sedegi da 

ar wyvets problemas mTlianad. amasTan dakavSirebiT 

aucilebelia koniakis spirtebis momwifebis daCqarebuli 

teqnologiebis danergva, romlebic dafuZnebulia spirtze 

sxvadasxva fizikur-qimiuri saSualebebiT zemoqmedebaze, agreTve 

koniakis spirtSi muxis xisagan damzadebuli eqstraqtebis Setana, 

rogorc momwifebis damaCqarebeli saSualebebis. am gziT 

SesaZlebelia gamofituli kasrebis eqstraqciuli nivTierebebis 

deficitis Sevseba. 

      cnobilia muxis eqstraqtebis warmoebis mravali meTodi. 

erT-erTi meTodis Tanaxmad wyal-spirtis xsnarSi SeaqvT muxis 

xis burbuSela an nafoti da perioduli moreviT awarmoeben 

eqstraqcias. gamoiyeneba  “Quercus robur” muxis burbuSela an 

nafoti, romlis asaki ar unda iyos 80 welze axalgazrda. 

amasTan gamoiyeneba xis tanis mxolod Sua nawili. eqstraqtis 

mosamzadeblad iyeneben 1,0-1,5 sm zomis nafotebs 5-6 mm sisqiT an 

rgolebis saxiT daxveul burbuSelas 10-20 mm diametriT da 10-20 

mm sigrZiT. 

     eqstraqciis procesSi narevze periodulad zemoqmedeben 

akustikuri veliT, 22-50 kiloherci rxevis sixSiriT da rxevis 

intensivobiT 4-40 vt/sm 3  10...20 wT-is ganmavlobaSi. eqstraqciis 

procesi mimdinareobs 1-3 dRe-Rame, akustikuri velis 

zemoqmedebis periodulobiT – 1-3-jer. muxis burbuSelas an 

nafots iyeneben 50 g-dan 0,5 kg-mde 1 dm 3  wyal-spirtis narevze. 
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      sxva teqnologiiT koncentrats amzadeben muxis merqnis 

komponentebisagan wyliT eqstraqciiT saeqstraqcio danadgarebze. 

SemdgomSi awarmoeben miRebuli difuziuri wvenis gamoorTqvlas 

da gamoSrobas kristalur mdgomareobamde. Semdeg muxis 

fxvnilisebur preparats asxaven darbilebul wyals da moreviT 

xsnian mis wyalSixsnad nawils, xolo naleqs aSoreben 

centrifugirebiT. wyal-spirtis muxis eqstraqtis misaRebad 

wylis eqstraqts spirtaven da filtraven. 

      am meTodis naklovan mxares warmoadgens is, rom muxis 

fxvniliseburi preparatis miRebis dros, difuziuri wvenis 

gamoorTqvliT da gamoSrobiT miRebuli masa kargavs muxis 

merqnis Rirebul aromatis warmomqmnel komponentebs, ris gamoc 

aseTi eqstraqtebidan miRebul sasmelebs aqvT dabali organo-

leptikuri Tvisebebi. 

      cnobilia wyalSi xsnadi mTrimlavi nivTierebebis 

eqstraqciis procesi, sadac muxis tkeCis burbuSelas aTavseben 

Serbilebuli wyliT Sevsebul rezervuarSi da amuSaveben 

ultrabgeriT rxevis sixSiriT da intensivobiT Sesabamisad 18-20 

kiloherci da 2-3 vt/sm 3  60 wT-is ganmavlobaSi [18]. ultrabgeris 

mocemuli parametrebis zemoqmedebiT xarisxovan muxis merqanze, 

spirtis gansazRvruli koncentraciiT, SesaZlebelia maRali 

teqnologiuri efeqtis miReba. 

      am meTodis naklia spirtis gamoyeneba arasakmao 

koncentraciiT, rac ar iZleva maRali xarisxis muxis eqstraqtis 

miRebis SesaZleblobas. garda amisa, garTulebulia xsnarze 

ultrabgeris gadacemis pirobebi. 

      muxis kasrebis teqnologiuri resursis asamaRleblad 

garda eqstraqtebisa, farTod gavrcelebulia merqnis 

naturaluri komponentebis gamoyeneba, iseTebi rogoricaa: muxis 

xis fxvnili da mcire zomis nafotebi (nax.6,a); muxis xis Cifsebi 

(nax.6,b); muxis xis kubebi (nax.6,g); muxis xis e.w. domino (nax.6,d); 

muxis xis blokebi (nax.6,e); muxis xis spiralebis jaWvi(nax.6,v);  
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                                         a)                                 b) 
                               

              
                                          g)                                d) 
 

               
                 e)                                 v) 

                

                  z)                                T) 

nax.6. muxis merqnis naturaluri komponentebi    
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muxis xis tkeCebi (nax. 6,z);  didi zomis avzebSi Casalagebeli  

muxis xis tkeCebi (nax. 6,T) [40].   

     nax.7-ze warmodgenilia muxis merqnis naturaluri 

komponentebis eqstraqciuli grafikebi, romlebic srulad 

eqvemdebarebian logikur eqsponencialur kanonzomierebebs. 

rogorc grafikebidan Cans yvelaze adre (daaxloebiT 2 kvira) 

eqstraqciul piks aRweven e.w. Cifsebi da muxis kubikebi. kasrSi 

Calagebuli muxis jaWvebisaTvis es dro Seadgens daaxloebiT 3 

Tves, xolo mominanqrebul avzebSi Cawyobili tkeCebisaTvis 

eqstremumi Seadgens daaxloebiT 4 Tves. am CamonaTvalSi ar aris 

moyvanili fxvnili da mcire zomis nafotebi. savaraudod am 

komponentebisaTvis eqstraqciis piki sxva komponentebTan 

SedarebiT dadgeba gacilebiT mokle droSi, ramdenadac isini 

miekuTvnebian mcire dispersiul masalebs, romlebsac gaaCniaT 

Seudareblad didi sakontaqto farTi eqstragentTan da 

Sesabamisad eqstraqciuli procesebis mimdinareobis siCqarec 

maRalia [39]. 

 

nax.7. muxis merqnis naturaluri komponentebis 

eqstraqciuli grafikebi 

 

      yvelaze Zlier eqstraqts SedarebiT mcire droSi iZleva 

merqnis fxvnili da naxerxi, magram maTi gamoyeneba arTulebs 

Semdgom process, rac dakavSirebulia maRali sisufTavis 

filtraciasTan. 
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      garkveuli sirTule kasrebis momsaxurebis TvalsazrisiT 

axasiaTebs agreTve mcire zomis namzadebis gamoyenebasac 

rogorebicaa, magaliTad, Cifsebi, nafotebi, kubikebi da sxva, 

romlebic kasrebSi SeaqvT erTmaneTTan daukavSirebeli nayari 

masalis saxiT da maTi Semdgomi gadmotvirTva kasridan moiTxovs 

garkveul droiT danaxarjebs, miTumetes rodesac saqme gvaqvs 

didi raodenobis kasrebTan. 

      aseve araekonomiuria mcire zomis swori geometriuli 

formis namzadebis gamoyenebac, romlebic miiReba meqanikuri 

damuSavebis Sedegad, es ki dakavSirebulia mniSvnelovan 

materialur da droiT danaxarjebTan, aseve Rirebuli 

nivTierebebis danakargebTan. 

     erT-erTi yvelaze gavrcelebuli meTodi sasmelebis 

dasaZveleblad aris muxis xis nafotebis (Cifsebis) gamoyeneba 

(nax. 6,b). es ingredienti SeiZleba daematos, magaliTad, Rvinis 

warmoebas sxvadasxva etapze, jer kidev fermentaciis dasawyisSi, 

rodesac xdeba sawarmoo tevadobebis Sevseba. Rvinis warmoebaSi 

rodesac Rebuloben Cifsebs, maT winaswar gamowvaven cecxlze, 

Semdeg gaJRenTaven wyliT. cecxlisa da wylis zemoqmedebiT 

Cifsebi Rebuloben kvamlis mdgrad suns, karamelis da 

Sebolilis aromatebs. Cifsebis damateba iZleva saSualebas 

arsebiTad gaizardos RvinosTan merqnis kontaqtis farTi, 

romelic aCqarebs daZvelebis process, xolo wyliT gaJRenTva 

amcirebs taninebis intensivobas.  

     ufro naklebad gavrcelebuli variantia muxis Ffqvilis 

(nax. 6,a) damateba jer kidev dauwurav yurZenSi, raTa gaizardos 

samomxmareblo Rvinis xarisxi. Aam teqnologiis gamoyeneba 

saSualebas iZleva Rvino gamdidrdes muxis mCate aromatiT. aseve 

arsebobs azri, imis Sesaxeb, rom muxis fqvilis damateba 

amcirebs gogirdis SenaerTebis raodenobas, rogorc konservanti 

elementisa. Mmesame variantia muxis xis Zelakebis (nax. 6,z,T) 

Calageba RviniT savse rezervuarebSi. sxvadasxva mwarmoeblebi 
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alageben sxvadasxvanairad, zogi vertikalurad kidebs, zogi ki 

alagebs rezervuaris fskerze (nax. 8).  

           

 

nax.8. muxis xis kasrebSi saeqstraqcio namzadebis 
ganlagebis variantebi 

 
      es procesi saSualebas iZleva vakontroloT procesi da 

nebismier dros amoviRoT es Zelakebi raTa ar moxdes zedmetad 

Rvinis gajereba muxis buketiT.   aseve gamoiyeneba muxis xis 

eqstraqtebi rogorc Rvinis mrewvelobaSi aseve magari 

alkoholuri sasmelebis damzadebisas.   

 

1.6. mcenareuli masalebis eqstraqciis procesis 

Teoriuli safuZvlebi 

 

     ujredovani struqturis mqone myari masalebidan 

nivTierebaTa eqstrahireba rTuli fizikur-qimiuri procesia, 

romelsac safuZvlad udevs nivTierebaTa masacvla da 

masagadacema. aRniSnuli procesebi uzrunvelyofen nivTierebis 

gadatanas maRali koncentraciis fazidan dabali koncentraciis 

fazaSi. konkretuli procesisagan damokidebulebiT, masacvla 

“myari sxeuli-siTxis” sistemaSi, SeiZleba iyos gansxvavebuli. 

mcenareuli warmoSobis masalebSi eqstraqciis procesSi 

mimdinareobs urTierTmoqmedeba siTxesa da forian sxeuls 
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Soris, romlic Seicavs xsnad nivTierebebs forebis kedlebze an 

xsnars forebis SigniT [36, 37, 38]. 

    mcenareuli masalebis, maT Soris muxis kasrebSi, 

eqstraqciuli procesi mimdinareobs seleqciuri Txevadi 

gamxsneliT (sakoniake spirtiT), ris Sedegadac miiReba Rirebuli 

miznobrivi produqtebi. muxis kasrebSi mimdinare eqstraqcia 

miekuTvneba  orfaziani (myari sxeuli-siTxe) eqstrahirebis 

process, romelSic monawileobs sami nivTiereba: miznobrivi 

produqtis matarebeli myari faza; miznobrivi produqtis 

gamxsneli Txevadi faza da TviT miznobrivi nivTiereba, romelic 

gadadis erTi fazidan meoreSi. nivTierebis moZraoba fazebs 

Soris damokidebulia mis koncentraciaze orive fazaSi, 

wonasworobis pirobis dacviT. 

    masacvlis procesis Teoriis safuZvelze nivTierebis 

gadatana SesaZlebelia ori gziT – molekuluri da konveqciuri 

difuziiT. orive SemTxvevaSi procesis mamoZravebeli Zala aris 

fazebs Soris koncentraciaTa sxvaoba. 

    molekuluri difuzia warmoadgens nivTierebis Tavisufal 

gadatanas maRali koncentraciis fazidan dabalSi, anu procesi 

mimdinareobs koncentraciis gradientis arsebobis SemTxvevaSi. 

    molekuluri difuziis maTematikuri formulireba 

gamoisaxeba  a. fikis pirveli kanonis safuZvelze 

                           
dx

dc
DFM  ,                          (1) 

sadac M - difundirebuli nivTierebis raodenobaa, kg; 

       D - difuziis koeficientia, m 2 /wm; 

       F - zedapiris farTia difuziis mimarTulebis 

           marTobulad,  m 2 ; 

       dxdc / -koncentraciis gradientia x  mimarTulebiT; 

        - difuziis droa, wm. 

    gantolebaSi niSani “minusi” miuTiTebs, rom procesi 

mimdinareobs koncentraciis Semcirebis mimarTulebiT. 
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    eqstraqciis procesis mimdinareobaze gadamwyveti 

mniSvneloba aqvs difuziis D  koeficients, romelsac (1) 

gantolebis Tanaxmad aqvs m 2 /wm ganzomileba. aqedan 

gamomdinareobs am koeficientis fizikuri arsi, romelic 

gviCvenebs nivTierebis ra raodenobis masa gadis drois 

erTeulSi erTeul farTSi erTis toli koncentraciis 

gradientis dros. igi warmoadgens mocemuli nivTierebis 

fizikur konstantas, romelic axasiaTebs mis unars SeaRwios 

uZrav areSi da ar aris damokidebuli procesis mimdinareobis 

hidrodinamikur pirobebze. 

    difuziis koeficientis mniSvnelobas yovel konkretul 

SemTxvevaSi gansazRvraven eqsperimentuli monacemebiT an 

Teoriuli da naxevrad empiriuli gantolebebiT. 

    molekuluri difuziis procesSi gansaxilveli ares 

nebismier wertilSi koncentracia warmoadgens koordinatebis da 

drois funqcias 

                              ),,,( zyxfC       

    a. fikis meore kanonis mixedviT molekuluri difuziis 

diferencialur gantolebas aqvs Semdegi saxe 

                     )(
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    igi axasiaTebs difundirebuli nivTierebis koncentraciis 

cvlilebas sistemis mocemul wertilSi, rogorc drois 

funqcias. 

    nivTierebis koncentraciis cvlileba elementarul 

moculobaSi,   drois ganmavlobaSi aRiwereba gantolebiT 
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,                    (3) 

sadac x  , y  , 
z  - nakadis siCqareebia koordinatTa Seesabamisi 

RerZebis mimarTulebiT. 

    (2) da (3)-is gaTvaliswinebiT difuziis diferencialuri 

gantoleba iRebs Semdeg saxes 
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    stacionaruli procesebisaTvis, sadac 0/  c , gantoleba 

(4) gardaiqmneba konveqciuri difuziis diferencialur 

gantolebad 

                   
z

c

y

c

x

c
zyx













 = )(

2

2

2

2

2

2

z

c

y

c

x

c
D














 

    konveqciuri difuziisaTvis damaxasiaTebelia nivTierebis 

gadatana moZrav garemoSi, sadac adgili aqvs molekuluri da 

konveqciuri difuziebis kombinirebul moqmedebas. konveqciuri 

difuzia ZiriTadad damokidebulia fazaTa kontaqtis fardobiT 

siCqareze, anu rac ufro intensiuria fazaTa urTierTmoZraoba, 

miT ufro metia difundirebuli nivTierebis raodenoba. 

    maRali intensivobis saeqstraqcio aparatebSi molekuluri 

da konveqciuri difuziebi mimdinareobs erTdroulad. aseT 

SemTxvevaSi masaTa gadacemis procesis maTematikur 

gamosaxulebas aqvs Semdegi saxe 

... CFKM   

sadac M - erTi fazidan meoreSi gadasuli nivTierebis  

           raodenobaa; 

       K - masaTa gadacemis koeficientia; 

       F - fazaTa gamyofi zedapiris farTia; 

       C -fazaTa koncentraciebis sxvaobaa, anu procesis 

           mamoZravebeli Zala; 

        - droa. 

    kavSiri masaTa gadacemis koeficientsa da yvela saxis 

difuziis koeficientebs Soris gamoisaxeba Semdegi gantolebiT 



 12

1





DnD

r
K

S

, 

sadac r2 - mcenareuli nedleulis nawilakis sisqea; 

        n - Semasworebeli koeficientia, romelic damokidebulia 

            mcenaris morfologiur agebulebaze; 
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        SD -Siga difuziis koeficientia; 

         - difuziuri sasazRvro fenis sisqea; 

        D - molekuluri difuziis koeficientia; 

         - konveqciuri difuziis koeficientia. 

    im faqtorebidan, romlebic gavlenas axdenen miznobrivi 

produqtis gamoyofis sisrulesa da siCqareze da maTi 

regulirebiT SesaZlebelia procesis sasurveli mimarTulebiT 

Secvla, ZiriTadia: eqstragentis SerCeva, nedleulis 

daqucmacebis xarisxi, koncentraciaTa sxvaoba, temperatura, 

eqstragentis siblante; gamoyofis xangrZlivoba da 

hidrodinamikuri pirobebi. 

    rogorc aRvniSneT, fazis SigniT nivTierebis gadatana 

SesaZlebelia ganxorcieldes an mxolod molekuluri difuziiT 

an konveqciuri da molekuluri difuziebiT erTdroulad. 

turbulentur nakadSi molekuluri difuziis faqtori maRalia 

fazebis sazRvris siaxloves. aseTi reJimis dros warmoiqmneba 

nakadis siCqaris araregularuli pulsaciebi, romelTa 

moqmedebiT, nakadis saerTo moqmedebasTan erTad, xdeba 

nawilakebis gadaadgileba yvela mimarTulebiT. nivTierebis 

konveqciur gadatanas, romelic xorcieldeba turbulenturi 

pulsaciiT, xSirad uwodeben turbulentur difuzias. am 

SemTxvevaSi molekuluri difuziis roli umniSvneloa. 

    nivTierebis gadatana fazebis gayofis zRvarze xasiaTdeba 

masagacemiT. a. SCukarevis mier SemoTavazebuli miznobrivi 

produqtis xsnadobis xarisxis kanonzomierebis safuZvelze 

masagacemis gantolebas aqvs Semdegi saxe 

FCCM )(   g , 

sadac M - drois erTeulSi gaxsnili nivTierebis raodenobaa,  

           kg/wm; 

        - masagacemis koeficientia, m/wm. 

       gC - fazebis gayofis zRvarze gajerebuli xsnaris 

           koncentraciaa,  kg/m 3 ;  
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       C - nakadSi nivTierebis faqtiuri koncentraciaa drois 

           mocemul  momentSi, kg/m 3 ; 

       F - fazaTa gayofis zedapiris farTia, m 2 ; 

    masagacemis koeficienti  axasiaTebs nivTierebis gadatanas 

erTdroulad rogorc konveqciiT, aseve difuziiT, amitom 

aRniSnuli koeficienti damokidebulia dinebis hidrodinamikur 

pirobebze. 

    s. bertenevis mier SemoTavazebulia difuziis 

diferencialuri gantolebis amoxsna arastacionaruli 

reJimisaTvis 

                            


c
 = 

2

2

x

c
D



. 

    avtori Tvlis, rom eqstraqciis mrudi SesaZlebelia 

warmodgenili iyos eqsponentis saxiT. mis mier warmodgenil 

gantolebas aqvs Semdegi saxe 

N

k

k e
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N

C
C


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





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
 )

1
(

1

eqst.eqst.

saS. , 

sadac saS.C -sawyisi masalis fenaSi saSualo koncentraciaa; 

       DkRN / ; 

       R - masalis fenis sisqea; 

        - fazaTa Soris sasazRvro difuziuri fenis sisqea; 

       D - difuziis koeficientia; 

       eqst.C - eqstraqtis koncentraciaa; 

       k - procesis konstantaa; 

        - mimdinare droa. 

    rogorc ganxiluli Teoriuli modelebidan Cans 

eqstrahirebis procesis ZiriTad ganmsazRvrel parametrebs 

warmoadgenen difuziis da masaTa gadacemis koeficientebi. 

pirveli axasiaTebs nivTierebis gadatanis siCqares myari sxeulis 

SigniT, xolo meore – myari sxeulis zedapiridan saeqstraqcio 

siTxeSi. 
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    saeqstraqcio nivTierebis difuziis koeficienti myar 

sxeulSi damokidebulia am sxeulis agebulebasa da fizikur 

Tvisebebze, saeqstraqcio nivTierebis fizikur Tvisebebze, 

temperaturasa da koncentraciaze da ar aris damokidebuli 

fazebis gamyofi zedapiris pirobebze. 

     imis gamo, rom aRniSnuli koeficientebi Sedian procesis 

saangariSo gantolebebSi, didi mniSvneloba eniWeba maT sworad, 

maRali sizustiT gansazRvras, romelic miiRweva eqsperimentuli 

gziT. 

     farTod aris gavrcelebuli forovan struqturebSi 

nivTierebis difuziis koeficientis gazomvis ramodenime meTodi: 

saeqstraqcio masalis fenebad dayofis, membranuli da 

eqstraqciuli. 

     fenebad dayofis meTods axasiaTebs is Tavisebureba, rom 

eqsperimentSi ar monawileobs saeqstraqcio siTxe, amitom 

gazomvis sizusteze ar moqmedebs gare difuziuri winaaRmdegoba. 

eqsperimenti iTvaliswinebs Sesaswavli nivTierebis sxvadasxva  

koncentraciis mqone ori brtyeli nimuSis mWidro kontaqts 

garkveuli droisa da temperaturis pirobebSi, ris Semdegac 

xdeba maT fenebSi koncentraciaTa gansazRvra. 

     membranuli meTodiT sazRvraven difuziis efeqtur 

koeficients (anu difuziis koeficients kapilarul-forovan 

sxeulebSi). amisaTvis iyeneben mcenareuli qsovilis membraniT 

gayofil WurWels. MWurWelSi, membranis orive mxares aTavseben 

gansxvavebuli koncentraciis siTxeebs. Tixris orive mxares 
AC  

da 
BC  koncentraciaTa cvlilebis mixedviT sazRvraven   droSi 

membranaSi gasuli nivTierebis m  raodenobas da a. fikis 

kanonis gantolebebiT angariSoben difuziis efeqtur 

koeficients 

)( BA CCF

mh
D







, 

sadac h - membranis sisqea, xolo F - misi farTi. 
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     aRsaniSnavia, rom difuziis da masaTa gadacemis 

koeficientebis eqsperimentuli gazomva xdeba fiqsirebuli 

parametrebis pirobebSi da xSir SemTxvevaSi ver xerxdeba 

eqstraqciis procesis kinetikis ganmsazRvreli yvela ZiriTadi 

reJimuli parametris gaTvaliswineba.   

    garda amisa, eqstraqciis kinetikis gantolebebis 

ganmsazRvrel erTerT ZiriTad parametrs warmoadgens fazaTa 

gayofis farTi, romlis gansazRvra xSir SemTxvevaSi 

SeuZlebelia, gansakuTrebiT wvrildispersiuli struqturis 

saeqstraqcio masalebisaTvis, rac zogjer arTulebs Teoriuli 

modelebis gamoyenebas praqtikuli gaangariSebebis dros.    

     mcenareuli masalebis eqstraqciis procesebis kvlevisaTvis 

ar arsebobs universaluri Teoriuli modeli. kvlevebi 

damyarebulia masaTa cvlis da masaTa gadacemis klasikur 

Teoriul principebze, romlebic yovel konkretul SemTxvevaSi 

moiTxoven specialur Teoriul analizs. 
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                 1.7. I Tavis daskvnebi 

 

    - literaturuli analizis safuZvelze dasabuTebulia 

sakiTxis dasmis aqtualoba da gamofituli muxis kasrebis 

alternatiuli saSualebebis moxmarebis Sedegad miRebuli 

dadebiTi teqnologiuri da ekonomikuri efeqti; 

    - Catarebuli samecniero kvlevebis analizi gviCvenebs, rom 

koniakis spirtis dasaZveleblad SesaZlebelia muxis kasrebis 

alternativad gamoyenebuli iyos didi tevadobis mominanqrebuli 

rezervuarebi, maTSi Cawyobili kasris analogiuri muxis 

masaliT. aseT pirobebSi saWiro xdeba rezervuarebSi Jangbadis 

xelovnuri miwodeba JangviTi procesebis warmarTvisaTvis, 

risTvisac rezervuarebi aRWurvili unda iyos saTanado 

armaturiT da avtomaturi regulirebis elementebiT, rac 

arTulebs rezervuarebis momsaxurebas. garda amisa, sawarmoSi 

gamofituli kasrebis didi parkis arsebobis pirobebSi saWiro 

xdeba damatebiTi rezervuarebis SeZena, rac aisaxeba produqciis 

TviTRirebulebaze. 

    - gamofitul kasrebSi muxis merqnis zogierTi komponentis 

Setana, miuxedavad maTi maRali eqstraqciuli Tvisebebisa ar 

iZleva dadebiT Sedegs, magaliTad, naxerxis saxiT muxis 

fxvnilis gamoyeneba SemdgomSi saWiroebs maRali sisufTavis 

rTul filtraciis process. 

    - mcire zomebis, swori geometriuli formis, merqnis 

komponentebis gamoyeneba, romlebic kasrebSi SeaqvT nayari 

masalis saxiT, arTulebs kasrebis momsaxurebas, maTi 

gamotvirTvis procesSi. 

    - muxis xis eqstraqtebis momzadebis procesSi, gansakuTrebiT 

mSral eqstraqtebSi didia aromatuli nivTierebebis danakargi. 

amitom, aseTi eqstraqtebis Setana gamofitul kasrebSi ver 

uzrunvelyofs produqtis maRal xarisxs. 

    - gamofituli kasrebis daSla da maTi Siga zedapiridan 

namuSevari fenis moxsna da maTi kvlav awyoba iZleva mxolod 
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lokalur efeqts da am meTodis masiurad gamoyeneba didi 

simZlavris sawarmoebSi praqtikulad SeuZlebelia. 

    - mcenareuli warmoSobis masalebis eqstraqciis procesebis 

Teoriuli kvlevisaTvis ar arsebobs universaluri modeli. 

kvlevebi damyarebulia masaTa cvlis da masaTa gadacemis 

klasikur Teoriul principebze, romlebic yovel konkretul 

SemTxvevaSi moiTxoven specifikur midgomas. aseTi kvlevebi 

Sedegiania mxolod eqsperimentuli monacemebis bazis arsebobis 

SemTxvevaSi. 

      amrigad, literatuli mimoxilvis da analizis safuZvelze 

SesaZlebelia davaskvnaT, rom muxis merqnis saqstraqcio 

komponentebis alternatiuli nimuSebis optimaluri geometriuli 

parametrebis dasabuTeba da maTi gamoyeneba muxis kasrebis 

teqnologiuri resursis gazrdis mizniT aqtualuri sakiTxia. 
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                2.Sedegebi da maTi gansja 
 

2.1. muxis kasrSi spirtis daZvelebis eqstraqciuli 

procesis kinetika 

 

     muxis kasrSi spirtis daZveleba warmoadgens eqstraqciul 

process. am dros spirti aRwevs muxis SreSi da gamoaqvs spirtSi 

xsnadi miznobrivi nivTierebebi, romlebic produqts aniWeben 

misTvis damaxasiaTebel gemos, aromats, fers da sxva. 

     orfaziani (myari sxeuli-siTxe) eqstrahirebis procesSi 

monawileobs sami nivTiereba: miznobrivi produqtis matarebeli 

myari faza; miznobrivi produqtis gamxsneli Txevadi faza da 

TviT miznobrivi nivTiereba, romelic gadadis erTi fazidan 

meoreSi. nivTierebis moZraoba fazebs Soris damokidebulia mis 

Semcvelobaze orive fazaSi, koncentraciuli wonasworobis 

pirobis dacviT. 

    masacvlis procesis Teoriis safuZvelze nivTierebis 

gadatana SesaZlebelia ori gziT – molekuluri da konveqciuri 

difuziiT. orive SemTxvevaSi procesis mamoZravebeli Zala aris 

fazebs Soris koncentraciaTa sxvaoba. 

     arsebuli Teoriuli modelebidan cnobilia, rom 

eqstrahirebis procesis ZiriTad ganmsazRvrel parametrebs 

warmoadgenen difuziis da masaTa gadacemis koeficientebi. 

pirveli axasiaTebs nivTierebis gadatanis siCqares myari sxeulis 

SigniT, xolo meore – myari sxeulis zedapiridan saeqstraqcio 

siTxeSi [9]. 

     myari fazis zonaSi (SeRwevadobis Sre) difuziuri 

nawilakebi gamyofi zedapirisaken moZraoben stoqastikurad. maTi 

gadasvla eqstragentSi moxdeba garantirebulad, rodesac isini 

aRmoCndebian gamyof zedapirze. 

     gamomSrali nedleulis (mocemul SemTxvevaSi muxis kasrSi) 

eqstraqciis procesSi aRiniSneba Semdegi stadiebi: eqstragentis 

SeRweva kasris kedelSi (SeRwevadobis Sre), romelic 
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mimdinareobs kapilaruli Zalebis moqmedebiT; ujredebSi 

arsebuli miznobrivi nivTierebebis dasveleba da gaxsna; 

nivTierebaTa gamorecxva gaxsnili forebidan; nivTierebaTa 

masagadatana molekuluri difuziiT sasazRvro zedapiridan 

xsnarSi. 

     eqstraqciuli procesebi xasiaTdebian eqsponencialuri 

kanonzomierebebiT, rac gulisxmobs myar da Txevad fazebs 

Soris koncentraciuli wonasworobis damyarebas droSi, romlis 

Semdeg miznobrivi nivTierebebis gadasvla myari fazidan 

TxevadSi wydeba da procesi praqtikulad mTavrdeba [7, 9]. 

     Nnax. 9-ze warmodgenilia muxis kasrSi mimdinare 

eqstraqciuli procesis fizikuri modeli. 

     muxis kasrSi mimdinare eqstraqciuli procesis kinetika 

SesaZlebelia warmovadginoT eqsponencialuri gantolebiT 

                )1(

0

ke
VV

VCVC
C 






T.f.S.S.

T.f.
0
T.f.S.S.m.f.

 kg/m
3
,                  (5) 

sadac C - Txevad fazaSi (spirtSi) miznobrivi nivTierebis 

mimdinare koncentraciaa, kg/m
3
; 

       
0
m.f.C - myar fazaSi miznobrivi nivTierebis sawyisi 

koncentraciaa, kg/m
3
; 

       S.S..V - SeRwevadobis Sris moculobaa, m
3
; 

       
0
T.f.C - Txevad fazaSi miznobrivi nivTierebis sawyisi 

koncentraciaa, kg/m
3
; 

       T.f..V - kasrSi moTavsebuli Txevadi fazis (spirtis) 

moculobaa, m
3
; 

       k   - eqstarqciis procesis konstantaa; 

          - mimdinare droa. 

    (5) gantolebaSi ( 0
m.f.C - 0

T.f.C ) procesis mamoZravebeli Zalaa.  
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nax.9. muxis kasrSi mimdinare eqstraqciis 

procesis fizikuri modeli 

 

     ramdenadac sawyis momentSi Txevad fazaSi miznobrivi 

nivTierebebis koncentracia nulis tolia, e.i. 0
T.f.C =0, amitom (5) 

gantoleba miiRebs Semdeg saxes 

                 )1(

0

ke
VV

VC
C 




T.f.S.S.

S.S.m.f.

  kg/m
3
.                    (6) 

     kasrSi mimdinare procesis adekvaturi aRwerisaTvis 

gadamwyveti mniSvneloba eniWeba k  konstantas sworad Sefasebas, 

romelic ramodenime mniSvnelovan faqtorzea damokidebuli. Cveni 

SefasebiT da eqsperimentuli monacemebis safuZvelze, k -s 

mniSvneloba SesaZlebelia ganisazRvros Semdegi empiriuli 

formuliT:   

               
m.n.

m.k.min.m.k.m.k.



....]./)(exp[. 1,1

kkkpCCCC
k

vV
  1/wm,           (7) 

sadac m.k.C - myar fazaSi miznobrivi nivTierebebis sawyisi masuri 

               koncentraciaa, kg/kg; 

       min.C - myar fazaSi miznobrivi nivTierebebis sawyisi, 

minimaluri, masuri koncentraciaa, kg/kg; 

          p - kasrSi mimdinare JangviTi procesis Sedegad gamowvuli 

               spirtisa da wylis airebis wnevaa, kpa; 



 54 

          T.f.S.S. VVkV / - SeRwevadobis Sris moculobis fardobaa 

Txevadi fazis moculobasTan, m
3
/m

3
; 

         gr.gan. vvkv / - myar fazaSi xsnadi nivTierebebis moZraobis 

siCqareTa fardobaa boWkoebis ganivad da grZivad; 

         k - muxis masalaSi nivTierebis gamtari kapilarebis 

ganivi  da grZivi zomebis Sefardebaa, m/m;  

          - muxis masalis forianobis koeficientia; 

        m.n. - kapilarebSi gaxsnili miznobrivi nivTierebis 

dinamikuri siblantea, kpa.wm. 

     (7) gantolebidan miRebul k -s mniSvnelobisaTvis (6) 

formulidan vsazRvravT myaridan Txevad fazaSi miznobrivi 

nivTierebis, magaliTad tanidebis gadasvlis kinetikas, romelic 

gamoisaxeba eqsponencialuri grafikis saxiT (nax.10).  

 

Nnax.10. muxis kasrSi mTrimlavi nivTierebebis eqstraqciis 
kinetikuri grafiki 

 

     grafikis asagebad miRebuli gvaqvs Semdegi sawyisi 

monacemebi: 

     tanidebis minimaluri Semcveloba 12-15% tenianobis muxis 

masalaSi, literaturuli monacemebiT [29] - min.C 2...10% mTlian 
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masasTan mimarTebaSi; m.k.C = min.C =0,02 kg/kg; T.f.V =0,4 m
3
; p 0,15 kpa; 

kasris kedelSi Txevadi fazis SeRwevadobis Sris saSualo sisqe 

-  =3,0 mm, Sesabamisad SeRwevadobis Sris moculoba 40 dal 

tevadobis kasrisTvis - S.S.V =0.00831 m
3
; vk =0,006; k =0,01;  =0,5; 

m.n. =0,05 kpa.wm; sakasre muxis masalis moculobiTi masa -  700 

kg/m
3
. 

     am monacemebisaTvis, miznobrivi nivTierebis wonasworuli 

koncentracia (6) gantolebis mixedviT Seadgens 0,28 kg/m
3
. amave 

gantolebiT gamoiTvleba mimdinare koncentracia. (7) 

gantolebidan konstantas mniSvneloba Seadgens - k = 36.10
9
. 

 

2.2. sakoniake spirtis dasaZvelebeli muxis kasrebis  

teqnologiuri resursis gazrda 

 

     saqarTvelos teqnikuri universitetis kvebis industriis 

departamentSi Cvens mier damuSavda sakoniake spirtis 

dasaZvelebeli muxis kasrebis teqnologiuri resursis gazrdis 

problemis ramodenime teqnikuri gadawyveta, romlebic 

warmodgenilia nax.11, 12, 13-ze. es teqnikuri gadawyveta 

iTvaliswinebs kasris samomsaxureblo naxvretidan  saTanado 

Tvisebebis mqone muxis masalisagan damzadebuli detalebis 

Setanas 

     detalebis geometriis SerCevisas didi mniSvneloba eniWeba 

misi zedapirebis farTobebis Tanafardobis sworad SerCevas. 

kerZod saWiroa, rom torsuli da gverduli zedapirebis 

fardoba iyos maqsimalurad didi. literaturuli wyaroebidan 

cnobilia, rom eqstraqtis gamoyofa torsuli zedapiridan 7-8 –

jer ufro intensiuria vidre gverdiTidan. 

      kasris zomebidan da myari da Txevadi fazebis saWiro 

Tanafardobidan gamomdinare detalebi kasrSi SesaZlebelia 

Seyvanili iyos mTlani namzadebis saxiT, rogorc es naCvenebia 
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nax.11-ze, an moqnil bagirze anakrebis saxiT, romelic iZleva 

maTi raodenobis sasurvel sididemde gazrdis SesaZleblobas 

(nax.13). 

 

Nnax.11. muxis xis namzadebis geometriuli konfiguraciis 

variantebi: 

a- xraxnuli; b- wriuli rgolebiT; g- grZivi RarebiT; 
 d- Wadrakulad ganlagebuli RrmulebiT da SverilebiT. 

1- kasri; 2-sacobi; 3- namzadi 
 
     nax.12-ze mocemul sqemaze kasris 1 torsul kedlebSi 

naxvretisadmi simetriulad, hermetulad Camagrebulia mcire 

diametris (5...7 mm) xisti Rero 2, romelzedac samomsaxureo 

naxvretidan daekideba U–sebri formis muxis detalebi saWiro 

raodenobiT. detalebis Cakideba, maTi ganawileba Reros sigrZeze 

da amoReba SesaZlebelia martivi samarjvis gamoyenebiT. 

    Nnax. 13-ze naCveneb sqemaze kasris 1 torsul kedlebSi xisti 

Reros nacvlad Camagrebulia moqnili bagiri 2. morigi detalis 

3 kasridan amoRebis dros moqnili bagiris daxriloba 

uzrunvelyofs momdevno detalebis TviTnebur gadaadgilebas 

naxvretis centrisaken specialuri samarjvis gamoyenebis gareSe 

da amartivebs maT amoRebas. 

     nax. 11-ze warmodgenili variantebidan teqnologiuri da 

ekonomikuri mosazrebebidan gamomdinare yuradRebas imsaxurebs 

”a” da ”d” sqemebi. am ukanasknelis parametrebis saangariSo sqema 

mocemulia nax. 15-ze. warmodgenili sqemis mixedviT namzadze 

Tanmimdevrulad, Wadrakiseburad ganlagebulia Rrmulebis 
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(Wrilebis) da Sverilebis erToblioba. SesaZlebelia 

ganvsazRvroT am namzadis geometriuli zomebis gavlena misi 

moculobis (Sesabamisad masis) gamoyenebis koeficientze da 

agreTve torsuli da gverdiTi zedapirebis Tanafardobaze. 

 

Nnax. 12. kasrSi xist Reroze Cakidebuli muxis detalebi 

 

Nnax. 13. kasrSi moqnil bagirze Cakidebuli muxis detalebi 

 

Nnax. 14.kasrSi saeqstraqcio namzadebis SesaZlo 
 ganlagebis sqema 
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     kvadratuli kveTis namzadis sawyisi moculoba haV 2

0  , 

xolo RrmulebiT (WrilebiT) warmoqmnili sicarieleTa jamuri 

moculoba toli iqneba 

1

2

1 ha
l

h
V   an 1

2

11

1 ha
hl

h
V


 , 

sadac a - kvadratuli kveTis namzadis gverdis sigrZea; 

       h - namzadis sigrZea; 

       1h - Rrmulis siganea; 

       l - Wrilebs Soris bijia; 

       1l -Sverilis simaRlea. 

     moculobis (Sesabamisad masis) gamoyenebis koeficienti 

toli iqneba 

                     
11

1

0

10 1
hl

h

V

VV
KV





                 (8) 

     RrmulebiT Seqmnili jamuri gverdiTi farTobi toli iqneba 

2

11

2 22
a

hl

h
a

l

h
F


 tor. . 

 

 

Nnax. 15. muxis xis namzadebis parametrebis saangariSo sqema 

 

     namzadis gverdiTi zedapirebis jamuri farTobi (Rrmulebis 

gamoklebiT) 
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)
3

4()
3

4(34
11

11
1

hl

h
ah

l

h
ahah

l

h
ahF


 gv.  

     namzadis torsuli da gverdiTi zedapirebis farTobebis 

fardoba iqneba 

                  
114

2

hl

a

F

F
KF







gv.

tor.

F
                      (9) 

   (8) da (9) formulebSi 1l sidide (Sverilebis simaRle) mudmivi 

sididea da igi miiReba Txevadi fazis (eqstragentis) myar fazaSi 

maqsimaluri SeRwevadobis ormagi sididis toli. amave 

formulebidan Cans, rom Rrmulis sigane 1h  aris VK  da FK  

koeficientebis ganmsazRvreli. kerZod 1h  sididis SemcirebiT 

VK  da FK  koeficientebis mniSvnelobebi izrdeba, riTac 

izrdeba eqstraqciis procesis intensivoba. Tavis mxriv, 1h  

sididis minimaluri mniSvneloba SezRudulia namzadis 

Rrmulebis gavliT molekuluri difuziuri procesis 

mimdinareobiT. 

 

2.3. saeqstracio   spiraluri zedapirebis optimizacia   

geometriuli modelirebis gamoyenebiT 

 

     zemoT ganxiluli muxis kasrebis teqnologiuri resursis 

gazrdis alternativebis ZiriTadi daniSnulebaa muxis kasrebis 

Sida sivrceSi muxis merqnis moculobis (masis) da zedapiris 

farTobis Sefardebis gazrda am ukanasknelis sasargeblod. 

wriuli kveTis namzadebisTvis spiralur profils aqvs 

garkveuli teqnikuri upiratesoba, rac gamoixateba lazeruli 

teqnologiiT damzadebis simartiveSi da masalis mcire 

danakargebSi. Tumca teqnologiuri TvalsazrisiT igi didad ar 

gansxvavdeba magaliTad, nax. 11,b da nax. 11,d nimuSebisagan. garda 

amisa, wriuli kveTis nimuSebis damzadeba dakavSirebulia 

masalis zedmet danaxarjebTan. amitom yovel konkretul 

SemTxvevaSi nimuSis profilis SerCevis dros garda 
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teqnologiuri mosazrebebisa unda vixelmZRvaneloT muxis 

merqnis racionaluri gamoyenebis TvalsazrisiTac, ramdenadac 

muxis merqani miekuTvneba ZviradRirebul nedleuls. 

      infuziuri spiralebi kargad aris gamocdili ucxoeli 

mwarmoeblebis mier. rogorc isini amtkiceben sakmarisia 

spiralebze Rvinis an spirtis eqvsi kviris ganmavlobaSi dayeneba 

neitralur WurWelSi, rom es procesi axal kasrebSi sasmelis 

samwliani dayovnebis srul analogiur efeqts iZleva (rvajer 

ufro swrafad vidre tradiciuli meTodebi). eqvsi kviris 

ganmavlobaSi muxis xis spiralebis yvela aromati (flavours)  

gadadis RvinoSi an spirtSi da es spiralebi Semdgomi 

gamoyenebisaTvis uvargisi xdeba. 

 
Nnax. 16. kompania “The Barrel Mill”-is infuziuri spirali  

 

     spiraluri konfiguracia warmoadgens fundamentur 

morfologiur maxasiaTebels bunebis sistemis organizaciisa maT 

sxvadasxva struqturul doneze. spiralur formebs SeiZleba 

davakvirdeT rogorc biomakromolekulur ise kosmiur doneebze.  

     intuicuri xedviT SesaZleblad migvaCnia warmovidginoT 

infuziuri spiralebis (Infusion spiral) principuli konfiguraciis 

optimizacia geometriuli modelirebis gamoyenebiT aucilebeli 

SezRudvebis gaTvaliswinebiT [11, 14, 17].  

         1.Kkonceptualurad (sityvierad/verbalurad):  

     sakontaqto “efeqturi” zedapiris maqsimumi, namzadis 

fiqsirebuli geometriuli  parametrebis sazRvrebSi, damuSavebis 

da gamoyenebis sferoSi arsebuli teqnologiuri SezRudvebis 

gaTvaliswinebiT.  
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     2. principuli (ganzogadebuli) maTematikuri modeli 

optimizaciis amocanis kanonikuri formiT:  

                         S=CvSv+CнSн  →   max                                                (10) 

roca: 

                        Sv ≤Fv(L,D,N); 

                        Sн≤ Fн(L,D,N);                                                                (11) 

                        N= Fp(L , φ ). 

sadac: (10) miznis funqciaa (kriteriumi, funqcionali);  

        (11) - SezRudvebis  sistema (utolobebi, toloba); 

      S –jamuri “efeqti”, dayvanili zedapiri; 

     Sv da Sн – Sesabamisad sakontaqto zedapirebi boWkoebis 

       gaswvriv da marTobulad;  

     Cv da Cн    - Sesabamisad mimarTulebis zedapirebis 

       faseuloba;  

       Fv da  Fн  - zedapirebis funqcionaluri damokidebuleba 

namzadis geometriul gabaritebTan da spiraluri brunvis 

ricxvTan;  

            N  -   spiralis bijis Sefardeba namzadis saangariSo 

sigrZesTan;  

           φ -  spiraluri xazis asvlis kuTxe; 

           L, D   - namzadis geometriuli parametrebi;  

1.Kklasikuri maTematikuri modeli daiyvaneba helikoidis 

zedapiris gaangariSebaze.  

          x = r cos φ,      y = r sin φ,  z = b φ,   0 < r ≤ a, 0 ≤ φ < 2π .      

radgan, cos' rx ,  sin' rx  , sin' ry ,  cos' ry  , 0' rz , bz '

 , 

vRebulobT (11) formuliT;     

1sincos 22  E , 

2222222 cossin brbrrG   , 

0.0cossinsincos  brrF  , 
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     zemoT moyvanili metruli koeficientebi E,  G,  F 

gansazRvraven ara marto mrudis sigrZeebs, aramed saerTod 

yvela gazomvis Sedegs  zedapiris SigniT (kuTxeebi, farTobebi, 

simrude da a.S.). rac Seexeba metruls, is ganekuTvneba mxolod 

Sida geometrias.                                           

 

                                                 Nnax.17. helikoidi 

 

            r -aris helikoidis radiusi. 

           b  -aris xraxnis biji ( aseve b - aris funqcia da argumenti 

da isini SeiZleba erTmaneTis tolad CaiTvalos mcire kuTxeebis 

SemTxvevaSi).  

     F -Aaris badis elementaruli nawili. aqedan gvaqvs 

helikoidis zedapiris farTobi                                               

)ln(
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1. geometriuli  modelireba ganxorcielda  Autodesk-is 

programuli paketis   AutoCAD-is (Tanamedrove versiebis) 

gamoyenebiT. (WeSmariti 3D modelis formaT-warmoqmnis 
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instrumentariis meSveobiT: Helix, Sweep, Extrude, e.w. bulis 

logikuri operaciebi da sxva).  

 

    Nnax.18. infuziuri spiralis modeli (AutoCAD 2014) 

 

      saZiebeli maCveneblebi iTvleba e.w. cifrobrivi prototipebis 

(spiraluri brunvis zedapirebis  - turbosomebis) ganxilvis 

Sedegad.   

     infuziuri spiralebis (Infusion spirals) zomebia: sigrZe - 9“ 

(228.6 mm) da diametri 11/2“ (38.1 mm). masze moWrilia erTSesvladi 

xraxni (biji 7,7mm) romlis gazomvebis Sedegad  irkveva, rom 

siTxeebTan Sexebis zedapiris farTobi warmoadgens 656,9sm2-s  anu 

0.065m2–s.  

      xraxnuli zedapiri – winsvliTi moZraobis xazis kvali, 

romelic ganlagebulia brunvis zedapirTan kuTxiT, 

imavdroulad am xazis brunviT, brunviTi zedapiris sakuTari 

RerZis garSemo.  

      xraxnuli sxeuli – xraxni – brtyeli figurisa (kvadrati, 

marTkuTxedi, trapecia) winsvliTi moZraobis kvali brunvis 

zedapiris gaswvriv, imavdroulad am brtyeli figuris 

moZraobiT, zedapiris moZraobiT, zedapiris moZraobis RerZis 

garSemo.    saeqstracio spiralebis eqsperimentul nimuSad 

aRebuli iqna muxis merqnis Zelaki imave zomebiT, ra zomebic aqvs 

amerikul infuziur spiralebs (Ф=38,1mm L=228.6mm).   unda 

aRiniSnos, rom infuziuri da saeqstracio spiralebis diametri 

gamomdinareobs 225-228 litriani, yvelaze farTod gavrcelebuli 

muxis kasrebis siTxis Casasxmeli naxvretebis (Bunghole) zomebidan. 

      merqani SeiZleba ganvixiloT rogorc mikroskopiuli 

fenovani armirebuli milebis konstruqcia, romlebic 

orientirebulia xis tanis mimarTulebiT. Mmerqnis nivTierebas 
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warmoaCenen rogorc celulozis armaturas, Canergils amorful 

matricaSi, romelic ligninis da hemicelulozisagan Sedgeba. 

merqanSi bunebriv lignins aqvs samganzomilebiani badis 

struqtura.  

 

 

                           

Nnax.19. 75 vatis simZlavris lazeriT damuSavebuli  

eqsperimentuli saeqstraqcio spirali 

  

     kompania “dazga” aris pirveli kompania samxreT kavkasiaSi, 

romelmac 2005 wlis 19 seqtembridan pirvelma Semoitana 

saqarTvelos bazarze kompiuteruli marTvis  

(Epilog, AXYZ, InfoTEC, GRAPHTEC  da sxva cnobili amerikuli, 

kanaduri da evropuli kompaniebis maRali xarisxis dazga-

danadgarebi lazeruli WrisaTvis, gravirebisa da 3D 

frezirebisaTvis.   

      swored am sistemis 75 vatiani danadgaris (nax. 20) da  

specialuri mowyobilobis saSualebiT (nax. 21) cilindruli 

muxis detalze  miRebuli iqna mWreli lazeris daxmarebiT  

spiraluri xraxnuli Wrili (biji 3 mm). lazeris sxivis diametri 

0,25 mm-ia, Wrilis savaraudo sisqe  0,3-0,6 mm-ia (300-500 µm), xolo 

siRrme 15-18 mm. 

      realurad xis WrilSi iqmneba maRali temperatura, 

romelic ufro maRalia vidre xis sublimaciis temperatura. 

SeiZleba iTqvas merqani „momentalurad orTqldeba“, sxva 

http://www.epiloglaser.com/georgia.htm
http://www.axyz.com/
http://www.infotec-group.com/go.live.php/PL-H979/frezarki-cnc-plotery-frezujace--gawerki-cnc.html
http://www.graphteccorp.com/
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sityvebiT rom vTqvaT sublimirebul merqans vxedavT bolis 

saxiT.  Sesabamisad  Wris RreCos siaxloves arsebobs xis merqnis 

Termuli stresis mxolod SedarebiT dabali fardobiTi 

koeficienti [1, 35].   

 

Nnax.20. lazeruli Wris sistema Helix-24 (Epilog laser) 

 

     geometriuli modelirebis saSualebiT miRebuli iqna Cvens 

mier SerCeul cilindrul zedapirze savaraudo spiraluri 

xraxnis parametrebi. es  parametrebi Seyvanili iqna  lazeruli 

danadgaris marTvis operatiul sistemaSi da miviReT sasurveli 

Sedegi.  miRebuli spiralis zedapiris siTxeebTan Sexebis 

efeqturi  farTobi aRmoCnda 1616,97 sm2    anu 0,16 m2 -ს.             

 

 

Nnax. 21.  lazeruli danadgaris  specialuri mowyobiloba  
cilindruli detalebisaTvis 

 
    erT-erTi Tanmdevi procesi romelic axlavs merqnis lazeriT 

damuSavebas, is aris rom lazeris zemoqmedebis adgilas 
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warmoiSoba namwvi, romlis sisqe Seadgens sul ramodenime 

mikrometrs. namwvis Sesamcireblad SesaZlebelia Wris zonaSi 

Seyvanil iqnas  naxSirorJangi  (naxSirorJangis gazi CO2). am 

SemTxvevaSi namwvi iqneba gacilebiT naklebi da wvis simZlavre 

ar Semcirdeba. Tumca  albaT meRvine teqnologebis prerogativaa 

Seafason muxis merqnis zedapiris Semowva, radgan cecxlis 

zemoqmedebis Sedegad merqani icvlis struqturas, masSi Semavali 

Saqari karamelizdeba, xdeba zogierTi aromatuli komponentebis 

gamoTavisufleba, romlebic Semdgom alkoholur sasmelebSi 

gamomJRavndeba vanilis, yavis, sxvadasxva speciebis gemoebiT.                                

     miRebuli Sedegis Sefardeba amerikuli infuziuri spiralis 

zedapiris siTxeebTan Sexebis farTTan gvaZlevs imis daskvnis 

saSualebas, rom Cvens mier SemoTavazebuli saeqstracio  

spiralis efeqturi zedapiris farTobi aRmoCnda 146%-iT meti 

amerikul nimuSTan SedarebiT. Tanamedrove mecnierul 

kvlevebSi gamoyenebuli meTodebi da modelebi, rogoricaa: 

kvantifikacia (raodenobrivi aRwera), parametrizacia,  monacemTa 

statistikuri damuSaveba, optimizaciis amocanis maTematikuri  

modelireba  warmodgenil naSromSi ramdenadme moniSnulia. es 

etapebi (doneebi) da „efeqturi zedapiris“ dadgenis meTodikac 

eqspertuli midgomis gamoyenebis mcdelobaa, rac Cveni azriT, 

kvlevebis Tanamedrove paradigmis Sesatyvisia.                                                                                                                           

aRsaniSavia, rom „efeqturi zedapiris“ gamoangariSebis 

algoriTmi aseve gulisxmobs  qvalimetriuli  midgomis 

gamoyenebasac. sadac efeqturi zedapiris jamuri mniSvneloba 

eqspertulad dadgenili „wonebis“  (faseulobis) cnebis 

gamoyenebiT  iangariSeba. siTxeebTan Sexebis saeqstraqcio 

zedapiris gazrdisaken miswrafebas bunebrivad mivyavarT e.w. 

fraqtaluri modelirebis principebTan. spiraluri xazis, 

zedapiris, (romlebic raRac daSvebiT  bionikuri formebis - 

fraqtalebis trivialur SemTxvevad SeiZleba ganvixiloT, radgan 

maTi  Seqmnis algoriTmi rogorc wesi rekurentuli da 

iteraciulia)  Sedareba monakveTTan, brtyel zedapirTan am 
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pirvelis sasargeblod metyvelebs. amisken migviTiTebs aseve 

fraqtalur e.w. zomasTan (ganuzomelobasTan) asocireba. am 

gagebiT  mocemuli gabaritebis  namzadis zedapiris farTi 

mniSvnelovnad CamorCeba specialurad damuSavebuli nakeTobis  

infuziuri zedapirebis zomas.  es sakiTxi (fraqtaluri 

modelirebis perspeqtiuloba) dasmulia mxolod namzadis 

geometriuli formis - figuris  msaxvelebis (traeqtoriebis)  

arawrfivobis principze dayrdnobiT.  msgavsi algoriTmiT  

Seqmnili „ornamentebiT“ zedapiris ”tiraJireba” (Tundac e.w. 

meandras motivebiT), Tanamedrove, momavlis (mowinave) lazeruli 

teqnologiebis gamoyenebis winapirobiT, srulebiTac ar aris 

utopiuri. 

     kvlevebis Semdgomi mimarTuleba gansazRvrulia samuSaos 

Sesasruleblad dasaxul amocanebSi, romlebic mocemulia 

naSromis Sesaval nawilSi. 

 

2.4. saeqstraqcio muxis namzadebSi spirtis SeRwevis 

procesis Teoriuli kvleva 

 

     saeqstraqcio muxis namzadebis geometriuli optimizaciis 

SefasebisaTvis mniSvnelovania spirtis SeRwevadobis maqsimaluri 

intensivobis uzrunvelyofa. 

        zogadad, merqanSi Txevadi nivTierebebis SeRwevis meqanizmi, 

maTi Tvisebebis da merqanTan urTierTqmedebis TvalsazrisiT, 

Zalian gansxvavebulia. nivTierebam merqanSi SeiZleba SeaRwios 

wminda meqanikuri gziT, adsorbirebiT an qimiuri reaqciis 

Sedegad. am SemTxvevaSi fizikur-qimiuri movlenebis xasiaTi 

Zalze rTuli da mravalferovania, amitom aRniSnuli procesi 

jer kidev saTanadod ar aris Seswavlili. umravles SemTxvevaSi 

merqanSi siTxis SeRweva ar xdeba qimiuri reaqciis an 

adsorbirebis gavleniT, amitom es procesi SeiZleba ganvixiloT 

rogorc erToblioba Semdegi fizikuri movlenebis: 

      - merqanSi siTxis moZraoba kapilaruli wnevis moqmedebiT; 
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      - merqanSi siTxis moZraoba Warbi wnevis moqmedebiT; 

      - siTxis molekulebis an ionebis difuziuri gadaadgileba 

        merqnis ujredebis areSi. 

      merqnis siTxiT gajerebis procesi, rogorc wesi, 

mimdinareobs aRniSnuli fizikuri movlenebis erTdrouli 

moqmedebis pirobebSi, magram romelime maTganis SefardebiTi 

efeqturoba SeiZleba iyos gansxvavebuli gajerebis meTodisagan 

damokidebulebiT. siTxeebis SeRwevadobis mixedviT merqnis 

jiSebi iyofa sam jgufad: advilad SeRwevadi, zomierad 

SeRwevadi da Znelad SeRwevadi. muxis merqani miekuTvneba Znelad 

SeRwevad jgufs. 

 

2.4.1. merqanSi siTxis moZraoba molekuluri 

Zalebis gavleniT 

 

      siTxis myar sxeulTan Sexebis adgilze misi zedapiri 

warmoqmnis garkveul   kuTxes (nax.22), romelic maxvilia 

zedapiris damasvelebeli siTxeebisaTvis (nax.22,a,g) da blagvi 

aradamasvelebelisaTvis (nax.22,b). 

 

nax.22. kapilarebSi meniskis warmoqmnis sqemebi 

 

      siTxis, myari sxeulis da airis zRvarze siTxis 

Tavisufali zedapiris forma damokidebulia siTxisa da myari 

sxeulis molekulebis urTierTqmedebis Zalebze (airis 

molekulebTan urTierTqmedeba SeiZleba ugulvebelvyoT). Tu es 

Zalebi aRemateba TviT siTxis molekulebs Soris 
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urTierTqmedebis Zalebs, maSin siTxe asvelebs myari sxeulis 

zedapirs. am SemTxvevaSi siTxe myari sxeulis zedapirTan 

warmoqmnis garkveul maxvil   kuTxes (nax. 22,a,g), romelic 

damaxasiaTebelia mocemuli siTxe-myari sxeulis sistemisaTvis. 

     Tu siTxis molekulebs Soris urTierTqmedebis Zalebi 

aRemateba myari sxeulis molekulebTan urTierTqmedebis Zalebs, 

maSin   kuTxe iqneba blagvi (nax. 22,b), rac niSnavs imas, rom 

siTxe ar asvelebs myari sxeulis zedapirs. sruli dasvelebis 

SemTxvevaSi  =0, xolo sruli ardasvelebis SemTxvevaSi  =180
0
. 

      kapilaruli movlena ewodeba siTxis awevas an dawevas 

mcire diametris milakebSi – kapilarebSi. nax. 22,g-ze 

gamosaxulia garkveuli r  radiusis mqone kapilaruli milaki, 

romelic qveda boloTi Cadgmulia   simkvrivis damasvelebel 

siTxeSi, xolo zeda bolo – gaxsnilia. siTxis asvla kapilarSi 

grZeldeba manam, sanam kapilarSi siTxis svetze moqmedi simZimis 

Zala GF  ar gautoldeba siTxisa da kapilaris zedapiris Sexebis 

zRvris gaswvriv moqmed zedapiruli daWimulobis Zalebis 

marezultirebel TF Zalas 

       grhmgFG

2 ,    cos.2. rFT  ,    
gr

hFF TG


 cos2
  

      cnobilia, rom siTxis zedapirul fenaSi molekuluri 

Zalebis tolqmedi mimarTulia am siTxis SigniT da misi 

moqmedeba analogiuria siTxisa da airis gayofis zRvarze 

daWimuli drekadi apkis warmoqmnis. am apkis daWimulobis Zalis 

Sefardebas sigrZis erTeulTan ewodeba zedapiruli 

daWimulobis koeficienti ( d. ). 

      siTxis zedapiruli fenis molekulebs Siga molekulebTan 

SedarebiT aqvT Warbi potenciuri energia. siTxis zedapiris 

potenciuri energia proporciulia misi zedapiris farTobis 

SE .d.  
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      erTeulTa saerTaSoriso sistemaSi zedapiruli 

daWimulobis koeficientis ganzomilebaa j/m 2  an n/m. 

      koniakis spirtSi vrtikalurad moTavsebuli muxis merqnis 

saeqstraqcio namzadis kapilarSi (nax. 23) siTxis asvla 

ganpirobebulia wnevaTa sxvaobiT ( p ), romelic iqmneba 

kapilaruli wneviT k.p , siTxis simZimis Zalis wneviT s.p  da 

kapilaridan gamodevnili haeris wneviT h.p  

                        hsk pppp                       (12) 

      kapilarSi siTxis moZraobis intensivoba, romelic 

gamoisaxeba misi moculobiTi siCqariT ddV / , m
3
/wm, 

ganisazRvreba puazelis gantolebiT 

                         p
l

r

d

dV






 8

4

,                    (13) 

sadac r - kapilaris radiusia, m; 

       l  - kapilaris sigrZe, m; 

        - siTxis dinamikuri siblantea, pa.wm. 

 

 

nax.23. namzadis kapilarebSi spirtis moZraobis 
saangariSo sqema 

 
     kapilaruli wneva cilindrul kapilarSi ganisazRvreba 

formuliT 

                           
r

p
 cos2 d

k                      (14) 
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      kapilarSi siTxis asvla wydeba rodesac kapilaruli wneva 

absoluturi sididiT gautoldeba simZimis Zalis wnevas. siTxis 

asvlis maqsimaluri simaRle SeiZleba ganisazRvros formuliT 

                       
gr




cos2
max

d
 ,                  (15) 

sadac   - siTxis simkvrivea; 

       g  - Tavisufali vardnis aCqareba. 

      mocemul SemTxvevaSi, rodesac namzadebi mTlianad aris 

moTavsebuli spirtSi, simZimis Zalis wneva praqtikulad ar 

axdens gavlenas siTxis moZraobis siCqareze. magram kapilarul 

wnevas winaaRmdegobas uwevs kapilarebSi arsebuli haeris hp  

wneva. am SemTxvevaSi wnevaTa sxvaoba, romelic iwvevs siTxis 

moZraobas kapilarebSi SeiZleba ganisazRvros Semdegi tolobiT. 

                          hk pppp  0 ,                      (16) 

sadac 0p  - namzadis garemomcveli ares wnevaa, pa. 

      literaturuli monacemebiT spirtisaTvis zedapiruli 

daWimulobis koeficienti d. =0,022 n/m [34]; kapilarSi meniskis 

maxvili kuTxe  = 30...600; kapilarebSi arsebuli haeris wneva 

h.p =(1,05...1,1) 0p ; muxis merqnis kapilaris saSualo radiusi r =0,0002 

m [27]. kapilaruli wneva (14) formulidan iqneba 

195
0002,0

30cos.022,0.2cos2 0


r

p
 d

k  pa;    

      mocemul SemTxvevaSi namzadis garemomcveli ares wneva 0p  

ganisazRvreba namzadis safexurebis zeda da qveda zedapirebs 

Soris hidrostatikiri wnevebis sxvaobiT, anu safexuris l  

sigrZiT (nax. 23). aRniSnuli sidide Seadgens 10 mm-s, rac 

Seesabameba daaxloebiT 100 pa hidrostatikuri wnevebis sxvaobas. 

aqedan gamomdinare kapilarebSi arsebuli haeris winaaRmdegobis 

wneva toli iqneba 

h.p =(1,05...1,1) 0p = 1,1.100=110 pa. 
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      (16) formuliT ganisazRvreba wnevaTa sxvaoba, romelic 

iwvevs siTxis moZraobas kapilarebSi 

hk pppp  0 =195+100-110=180 pa. 

     kapilarSi siTxis asvlis maqsimaluri simaRle 

ganisazRvreba (15) formuliT 

0196,0
81,9.990.0002,0

30cos.022,0.2cos2 0

max 
gr




d
m =19,6 mm. 

      amrigad Cvens mier SerCeuli namzadis safexurebis sigrZe 

(10 mm) srulad uzrunvelyofs siTxis swrafad SeRwevas merqanSi 

torsuli zedapirebis mxridan. 

      mTliani namzadebis SemTxvevaSi siTxis asvlis gagrZeleba 

SesaZlebelia haeris spirtSi gaxsniT da misi molekulebis 

difuziiT kapilarul arxebSi da garemomcvel areSi. es Zalian 

neli procesia, romelic grZeldeba ramodenime weli. 

 

2.5. muxis saeqstraqcio namzadebis eqsperimentuli 
kvleva spirtis daZvelebis procesSi 

 
2.5.1. eqsperimentuli kvlevis programa da meTodika 

 

     Cvens mier damuSavebuli iyo ramodenime geometriuli 

modifikaciis muxis saeqstraqcio namzadi. eqsperimentuli 

kvlevebi iTvaliswinebda namzadebis geometriuli parametrebis 

optimizacias, rac gulisxmobs eqstraqciuli procesebis 

intensivobis amaRlebas. 

     koniakis spirtis daZveleba rTuli bio-qimiuri da 

xangrZlivi procesia, romelic ramodenime weli grZeldeba. 

amdenad eqsperimentuli kvleva daigegma ise, rom saeqstraqcio 

namzadebi Segvefasebina ara saboloo SedegiT, aramed spirtSi 

eqstraqciuli nivTierebebis gadasvlis dinamikiT. erT-erT aseT 

nivTierebas warmoadgens mTrimlavi nivTierebebi, romlebic sxva 

nivTierebebTan SedarebiT ufro swrafad gadadian spirtSi. 

kvlevebisadmi aseTi midgoma sruliad adeqvaturia sxvadasxva 

konfiguraciis namzadebis SedarebiTi SefasebisaTvis. 
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      sacdeli nimuSebi damzadebuli iyo erTidaigive jiSis 

muxis merqnisagan zomebiT 27X27X110 mm, maTgan erTi iyo masiuri, 

xolo sami - sxvadasxva zomis ganivi WrilebiT, romlebic 

erTmaneTs Soris warmoqmnian safexurebs (nax.24).  

 
            nax.24. eqsperimentuli muxis xis nimuSebi 
 
     namzadebi erTmaneTisagan gansxvavdeba masiT da sakontaqto 

zedapiris farTobebiT. namzadebis masa Seadgenda 50...65 g xolo 

sakontaqto zedapiris torsuli farTobebi icvleboda 14,6...540 

sm 2 zRvrebSi. namzadebis  sawyisi tenianoba iyo 10 %, xolo 

mTrimlavi nivTierebebis masuri wili – 6,0% nimuSis masis 

mimarT. 

      nimuSebis zomebi da masa Seadgenda: 

1. mTliani muxis xis Zelaki. zomebi: 27X27X110mm; masa – 65,1 g. 

2. muxis xis Zelaki daWrili 1,0 mm-iani xerxiT. zomebi: 

27X27X110mm; masa – 62,4 g.    

3. muxis xis Zelaki daWrili 2CO  lazeriT. Wrilebis sigane 

0.3-0,8mm. zomebi: 27X27X110mm; masa – 51,7 g.  

4. Mmuxis xis Zelaki daWrili diskuri xerxiT (Wrilebis 

sigane 3,2 mm); zomebi: 27X27X110mm; masa – 50,3 g. 

      ramdenadac eqstraqciis procesSi gacilebiT mniSvnelovan 

rols TamaSobs nimuSis torsuli zedapiris farTobi, amdenad 

nimuSebis dasaxasiaTeblad SemoviReT nimuSis erTeul masaze 
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mosuli torsuli zedapiris farTobi, anu nim.tor. GF / , sm 2 /g. es 

maCvenebeli SerCeuli nimuSebisaTvis Seadgens; 1. 0,22 sm 2 /g; 2. 4,5 

sm 2 /g; 3. 10,4 sm 2 /g; 4. 3,1 sm 2 /g. 

      nimuSebze Wrilebis sigane: 

1. nimuSi daWrili 1,0 mm-iani xerxiT. Wrilebis sigane 1,0 mm; 

2. nimuSi daWrili 2CO  lazeriT. Wrilebis sigane 0.6 mm;  

3. nimuSi daWrili diskuri xerxiT. Wrilebis sigane 3,2 mm.  

WrilebiT warmoqmnili safexurebis sigane – 5...10 mm. 

      muxis xis saeqstraqcio namzadebis mniSvnelovani 

teqnologiuri maCvenebelia torsuli zedapirebis farTobis 

Sefardeba nimuSis masasTan ( nim.tor. GF / ), anu nimuSis erTeul 

masaze mosuli efeqturi sakontaqto zedapiri. torsuli 

zedapirebi ganapirobeben eqstraqciuli procesebis intensivobas, 

xolo nimuSis masa – miznobrivi nivTierebebis saWiro 

raodenobas. aRniSnuli maCveneblis sidides gansazRvravs ganivi 

Wrilebis zoma. Wrilebis siganis SecvliT (erTeul sigrZeze, 

Tanabari bijis dros) icvleba Wrilebis raodenoba, Sesabamisad 

icvleba nimuSis torsuli zedapiris da masis sidide. Wrilebis 

sigane aseve gansazRvravs nimuSis torsuli da gverdiTi 

zedapirebis fardobas ( gv..tor. FF / ). cxrilSi 2 mocemulia 

aRniSnuli parametrebis mniSvnelobebi calkeuli nimuSisaTvis 

Wrilebis siganis mixedviT.                            

                                                          cxrili 2 

saeqstraqcio nimuSebis ZiriTadi parametrebi                                             

Wrilebis 

zoma  , mm 

0 0,6 1,0 3,2 

nim.tor. GF /  

sm 2 /g 

0,22 10,4 4,5 3,1 

gv..tor. FF /  

sm 2 / sm 2  

0,123 5,67 2,46 1,7 

 

      cxrilis 2 mixedviT agebuli grafikebi mocemulia nax.25-ze. 
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nax.25. nimuSebis maxasiaTeblebis nim.tor. GF /  da gv.tor. FF /  

damokidebuleba Wrilebis   siganeze 
 

      cdebis dros namzadebi moTavsebuli iyo 1 l tevadobis 

hermetul minis WurWlebSi, romlebic Sevsebuli iyo 65
0
-iani 

sakoniake spirtiT. oTx-oTx sxvadasxva WurWelSi Cawyobili iyo 

erTi da igive tipis nimuSi (nax. 26). spirtis nimuSis analizi 

keTdeboda erTkviriani intervaliT, ise, rom pirvel WurWelSi 

viRebdiT erTkvirian daZvelebas, meoreSi – orkvirians, mesameSi – 

samkvirians da bolo WurWelSi – erTTviani daZvelebis spirts. 

spirtis nimuSebSi mTrimlavi nivTierebebis Semcvelobis mixedviT 

xdeboda rogorc namzadebis nimuSebis geometriuli parametrebis 

optimizacia, aseve eqstraqciuli procesis kinetikis Sefaseba. 

      cdebi tardeboda q. Tbilisis koniakis qarxana ss 

“sarajiSvilSi” da …Sps “normas” sagamocdo laboratoriaSi.      

spirtSi mTrimlavi nivTierebebis Semcvelobis gansazRvra 

xdeboda belorusiis nacionaluri mecnierebaTa akademiis 

“sursaTis samecniero-praqtikul centrSi” damtkicebuli 

meTodikis mixedviT. amave meTodikiT sargeblobs Sps “normas” 

sagamocdo laboratoria.  
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nax.26. sacdeli nimuSebi q.Tbilisis koniakis  
qarxnis laboratoriaSi 

 

2.5.2. eqstraqtSi mTrimlavi nivTierebebis 
gansazRvris meTodika 

 
      1 gamoyenebis sfero 

      warmodgenili meTodika  adgens koniakSi da koniakis 

spirtSi mTrimlavi nivTierebebis Semcvelobis gansazRvris 

meTods, romelic uzrunvelyofs gazomvis sarwmuno Sedegebis 

miRebas albaTobiT P =0,95, koncentraciis diapazoniT 0,1-dan 1,0-

mde g/dm 3 . mTrimlavi nivTierebebis masuri koncentraciis 

gazomvis zRvari Seadgens 0,05 g/dm 3 . 

      meTodikis metrologiuri maxasiaTeblebi warmodgenilia 

cxrilebSi 3 da 4. 

gazomvaTa diapazoni, ganmeoradobis maCveneblebis mniSvnelobebi,   

                                                           cxrili 3 

Sedegebi da sizuste albaTobiT P =0,95                                        

gansasaz- 
Rvri maC- 
venebeli 
(kompone- 
nti) 

gazomvis 
diapazoni 
(masuri 
koncent- 
racia), 

g/dm 3 

ganmeora- 
dobis ma- 
Cvenebeli 
(saS. kva- 
dratuli 
gadaxra) 

r ,% 

aRwarmo- 
ebis maC- 
venebeli 

R ,% 

sisworis 
maCvenebe- 
li 

c , % 

sizustis 
maCvenebe- 
li 

 , % 

mTrim- 
lavi niv- 
Tiereba 

0,1 – 1,0 4,9 9,3 3,6 7,7 
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gazomvaTa diapazoni, ganmeoradobis zRvrebis mniSvnelobebi,  

                                                           cxrili 4        

Sedegebi da sizuste albaTobiT P =0,95                                         

gansasazRvri 
maCvenebeli 
(komponenti) 

gazomvis diapa- 
zoni (masuri 
koncentracia), 

g/dm 3 

ganmeoradobis 
maCvenebeli 
(ori paralel- 
uri Sedegis) 
r , % 

aRwarmoebis 
zRvari (ori  
gazomvis Sede-
gisaTvis) 

mTrimlavi 
nivTiereba 

0,1 – 1,0 14 26 

 

      2. normativebi 

      gazomvaTa Sesrulebis warmodgenil meTodikaSi 

gamoyenebulia Semdegi teqnikuri normatiuli samarTleblivi 

aqtebi teqnikuri normirebis da standartizaciis sferoSi: 

СТБ 1334-2003  sakvebi rektificirebuli eTilis spirti.  

              teqnikuri pirobebi. 

СТБ 1384-2003  meRvineobis mrewvelobis produqtebi. miRebis wesebi   

              da nimuSis aRebis meTodebi. 

ГОСТ 1770-74   laboratoriuli minis mzomi WurWeli. zogadi 

              teqnikuri pirobebi.  

ГОСТ 4204-77   reaqtivebi. gogirdis mJava. teqnikuri pirobebi. 

ГОСТ 4236-77   reaqtivebi. azotmJava tyvia. teqnikuri pirobebi. 

ГОСТ 4236-77   reaqtivebi. natriumis hidrati.  teqnikuri pirobebi.  

ГОСТ 6709-72   gamoxdili wyali.  teqnikuri pirobebi. 

ГОСТ 9147-80   laboratoriuli faifuris WurWlebi da 

              mowyobilobebi. teqnikuri pirobebi. 

ГОСТ 12026-76 laboratoriuli gamfiltravi qaRaldi. teqnikuri 

              pirobebi.  

ГОСТ 21490-75 qimiur-laboratoriuli mina. teqnikuri pirobebi. 

              gamocdis meTodebi. 

ГОСТ 24104-    laboratoriuli saswori. teqnikuri pirobebi. 
2001 

ГОСТ 25336-82  laboratoriuli minis WurWeli da mowyobilobebi.  

               tipebi, ZiriTadi parametrebi da zomebi. 
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ГОСТ 25794.2-83 reaqtivebi. Jangva-aRdgeniTi titrirebisaTvis.  

               titrirebuli xsnarebis momzadebis meTodebi .  

ГОСТ 29169-91 laboratoriuli minis WurWeli. pipetebi erTi  

              aRniSvniT. 

ГОСТ 29227-91 laboratoriuli minis WurWeli. graduirebuli  

              pipetebi. I nawili. zogadi moTxovnebi.  

ГОСТ 29251-91 laboratoriuli minis WurWeli. zogadi moTxovnebi.  

  3. meTodis principi 

    meTodi efuZneba koniakis da koniakis spirtebis mTrimlavi 

nivTierebebis Jangvas indigokarminis indikatoris TanmxlebiT da 

titrimetruli meTodiT maT gansazRvras. 

     4. gazomvis saSualebebi, damxmare mowyobilobebi, reaqtivebi 

- zogadi daniSnulebis laboratoriuli saswori ВЛР-200 II 

 klasi, awonis udidesi zRvari 200 g - ГОСТ 24104; 

- amaorTqlebeli finjani #3 tevadobiT 100 sm 3 ГОСТ 9147; 

- Wiqa tevadobiT 50, 100, sm 3 ГОСТ 25336; 

- laboratoriuli Zabri ГОСТ 25336; 

-  mzomi kolbebi tevadobiT 50, 100, 1000 sm 3 ГОСТ 1770; 

- konusuri kolbebi tevadobiT 100, 250 sm 3 ГОСТ 1770; 

- graduirebuli pipeti tevadobiT 2, 5, 25 sm 3
 ГОСТ 29169; 

- erTdanayofiani pipeti tevadobiT 2,10,20,50,100 sm 3
ГОСТ 29169; 

- cilindrebi tevadobiT 10, 100, 250, 1000 sm 3 ГОСТ 1770; 

- minis Rero ГОСТ 21400; 

      dasaSvebia gazomvis sxva saSualebebis, damxmare 

mowyobilobebis da reaqtivebis gamoyeneba analogiuri teqnikuri 

maxasiaTeblebiT. 

     5. gazomvis pirobebi 

      laboratoriaSi gazomvebis Sesrulebis dros daculi unda 

iyos Semdegi pirobebi: 

      - haeris temperatura xsnarebis momzadebis da gazomvebis 

Sesrulebis dros – (20 5) 0
C; 
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      - atmosferuli wneva –(84,0-106,7) kpa; 

      - haeris fardobiTi tenianoba – (65 15)%. 

      6. usafrTxoebis moTxovnebi 

      gazomvebis Sesrulebis dros daculi unda iyos 

laboratoriaSi moqmedi usafrTxoebis teqnikis instruqciis 

moTxovnebi da Semdegi dokumentebis moTxovnebi: 

      - “qimiur laboratoriebSi usafrTxo muSaobis wesebi”; 

      - “eleqtrodanadgarebis eqspluataciis dros usafrTxoebis 

        teqnikis wesebi”; 

      -“xanZarsawinaaRmdego zogadi wesebi sazogadoebrivi  

        nagebobebisaTvis”. 

       7. moTxovnebi operatoris kvalifikaciisadmi 

      gazomvebis Sesasruleblad da Sedegebis dasamuSaveblad 

SesaZlebelia daSvebuli iyos piri, romelsac aqvs umaRlesi an 

saSualo specialuri ganaTleba Sesasrulebeli samuSaos 

profiliT da qimiur laboratoriaSi muSaobis gamocdileba. 

       8. momzadeba gazomvebis Casatareblad 

      8.1. indigokarminis indikatoris momzadeba 

      indigokarminis nimuSi masiT (3,0  0,1)g gadaaqvT 300 sm 3  

raodenobis distilirebuli wyliT mzom kolbaSi moculobiT 1 

dm 3 , mzomi cilindriT umateben 105 sm 3  koncentrirebul 

gogirdmJavas, xufaven sacobiT, ureven da ayovneben 2 sT myari 

nivTierebis srul gaxsnamde, rasac amowmeben vizualurad. Semdeg 

kolbis SigTavsi 20 0
C temperaturaze, distilirebuli wyliT 

dahyavT niSnulamde, ureven da filtraven samfenovani qaRaldis 

filtriT. xsnaris Senaxvis vada aris 1 weli bnel adgilze 

Senaxvis pirobebSi. 

      8.2. natriumis hidratis xsnaris momzadeba masuri 

                koncentraciiT 150 g/dm 3  

      minis WiqaSi wonian (150 0,1)g natriumis hidrats, gadaaqvT 

mzom kolbaSi tevadobiT 100 sm 3 , xsnian distilirebuli wyliT, 

ureven srul gaxsnamde, distilirebuli wyliT ahyavT 
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niSnulamde 20 0
C temperaturaze. xsnaris Senaxvis vada aris 6 Tve 

polieTilenis WurWelSi Senaxvis SemTxvevaSi. 

      8.3. azotmJava tyviis xsnaris momzadeba masuri 

                 koncentraciiT 500 g/dm 3  

      100 sm 3 tevadobis qimiur WiqaSi iReben azotmJava tyviis 

nimuSs (50,0  0,1)g da ZabriT gadaaqvT laboratoriul mzom 

kolbaSi tevadobiT 100 sm 3 , asxaven distilirebul wyals, 

xuraven kolbas sacobiT da ureven nivTierebis srul gaxsnamde, 

Semdeg kolbis SigTavsi 20 0
C temperaturaze, distilirebuli 

wyliT dahyavT niSnulamde. xsnaris Senaxvis vada aris 1 weli 

bnel adgilze Senaxvis pirobebSi. 

      8.4. kaliumis permanganatis 0,1 n xsnaris momzadeba 

      0,1 n kaliumis permanganatis xsnars amzadeben standart-

titrisgan ampulis SigTavsis gaxsniT 1 dm 3  distilirebuli 

wyliT. Semasworebel koeficients sazRvraven ГОСТ 25794.2-83 

mixedviT. xsnars inaxaven muqi minis WurWelSi 1 wliT. 

      8.5. kaliumis permanganatis 0,01 n xsnaris momzadeba 

      0,01 n kaliumis permanganatis xsnars amzadeben 0,1 n 

xsnarisagan misi 10 jeradi ganzavebiT distilirebul wyalSi. 

amisaTvis 0,01 n kaliumis permanganatis xsnari gadaaqvT mzom 

kolbaSi tevadobiT 100 sm 3 da 20 0
C temperaturaze, 

distilirebuli wyliT dahyavT niSnulamde. gamoiyeneba axali 

momzadebuli xsnari. 

      8.6. wylis abazanis momzadeba 

      qselSi CarTvamde abazanaSi asxaven distilirebul wyals 2-

3 sm 3 -iT dabla napirebidan, acxeleben wyals aduRebamde da 

inarCuneben am mdgomareobas muSaobis mTeli drois ganmavlobaSi.   

      8.7. nimuSis aReba 

     koniakis da koniakis spirtebis nimuSebs iReben СТБ 1384-2003 

– is Sesabamisad. 

9. gazomvebis Sesruleba 
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9.1. nimuSis momzadeba 

      faifuris amaorTqlebel WurWelSi SeaqvT 100 sm 3 koniakis 

an koniakis spirtis gamosacdeli nimuSi, aorTqleben 30-40 sm 3 -

mde. darCenili siTxe gadaaqvT mzom kolbaSi tevadobiT 100 sm 3 , 

WurWels gamoavleben distilirebul wyals da asxaven imave 

kolbaSi, romlis SigTavsi 20 0
C temperaturis dros 

distilirebuli wyliT dahyavT niSnulamde da ureven. 

      9.2. JangviTi nivTierebis saerTo raodenobis gansazRvra 

      250 sm 3 tevadobis konusur kolbaSi SeaqvT 2,0 sm 3  p.9.1-is 

mixedviT momzadebuli nimuSi, cilindriT – 80 sm 3  

distilirebuli wyali, pipetiT – 2,0 sm 3 indigokarminis xsnari 

da akeTeben titrirebas 0,01 n kaliumis permanganatis xsnariT 

xsnaris lurji Seferilobis gadasvlamde Ria yviTelSi. zomaven 

kaliumis permanganatis xsnaris moculobas, romelic modis 

JangviTi nivTierebis saerTo raodenobis titrirebaze. 

      9.3. JangviTi nivTierebebis raodenobis gansazRvra, 

romlebic ar warmoadgenen koniakis an koniakis spirtis 

mTrimlav nivTierebebs 

      100 sm 3 tevadobis mzom qilaSi SeaqvT p.9.1-is mixedviT 

miRebuli 50 sm 3 nimuSi, wveTebiT umateben 1-2 sm 3  natriumis 

hidratis xsnars da 1-2 sm 3 azotmJava tyvias, ureven da ayovneben 

5-10 wT. kolbis SigTavsi, warmoqmnili naleqiT, distilirebuli 

wyliT dahyavT niSnulamde, ureven da filtraven orfenovani 

filtriT. 

      250 sm 3 tevadobis konusur kolbaSi pipetiT SeaqvT  4,0 sm 3  

filtrati, amave WurWelSi cilindriT arwyaven 80 sm 3  

distilirebul wyals, pipetiT umateben 2,0 sm 3 indigokarminis 

xsnars da axdenen titrirebas 0,01 n kaliumis permanganatis 

xsnariT xsnaris lurji Seferilobis gadasvlamde Ria yviTelSi. 

zomaven kaliumis permanganatis 0,01 n xsnaris moculobas 
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romelic modis JangviTi nivTierebis titrirebaze, romlebic ar 

warmoadgenen mTrimlav nivTierebebs. 

    10. Sedegebis damuSaveba 

    mTrimlavi nivTierebebis masur koncentracias g/dm 3 -Si 

angariSoben formuliT 

V

KVV
x

1000.)..(00068,0 21  , 

sadac 0,00068 – 1 sm 3kaliumis permanganatis 0,01 n xsnariT  

       daJanguli mTrimlavi nivTierebebis raodenoba, g/sm 3 ; 

       V - p.9.1-iT momzadebuli dasaJangi nimuSis moculoba, sm 3 ; 

       1V - yvela nivTierebis dasaJangad gamoyenebuli kaliumis  

       permanganatis xsnaris moculoba, sm 3 ; 

       2V - kaliumis permanganatis xsnaris moculoba, im  

       nivTierebebis dasaJangad gamoyenebuli, romlebic ar 

       warmoadgenen mTrimlav nivTierebebs; 

       K  - kaliumis permanganatis 0,1 n xsnaris Semasworebeli  

       koeficienti; 

       1000 – 1 dm 3 -ze gadasaangariSebeli koeficienti. 

     gamoTvlebs awarmoeben 0,0001 sizustiT. gazomvebis saboloo 

Sedegad iReben ori paraleluri gansazRvris saSualo 

ariTmetikuls, romelTa Soris dasaSvebi gadaxra unda 

akmayofilebdes Semdeg moTxovnebs 

rxxx ..01,021  , 

sadac 1x  da 2x  - paraleluri gansazRvriT miRebuli mTrimlavi  

       nivTierebebis masuri koncentraciebia, g/dm 3 ; 

       x  - mTrimlavi nivTierebebis masuri koncentraciebis ori  

       paraleluri gansazRvris saSualo ariTmetikuli  

       mniSvneloba, g/dm 3 ; 

       r - ganmeoradobis zRvari, % (cxrili 2); 
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     aRniSnuli moTxovnis darRvevis SemTxvevaSi analizs 

imeoreben. 

     gamocdis iseTi Sedegebis miRebis SemTxvevaSi, romlebic 

gamodian gazomvaTa diapazonidan, awarmoeben nimuSis 

koncentrirebas an mis ganzavebas. amisaTvis koniakis an koniakis 

spirtis nimuSi, aorTqlebuli 30-40 sm 3 -mde p.9.1-is mixedviT, 

gadaaqvT sxva tevadobis kolbaSi: 50 sm 3  (koncentrirebis 

SemTxvevaSi) da 200 sm 3 (ganzavebis SemTxvevaSi). miRebul 

Sedegebs yofen (koncentrirebis SemTxvevaSi) an amravleben 

(ganzavebis SemTxvevaSi) koeficientze 2. 

      11. Sedegebis gaformeba 

      gazomvis Sedegebi warmodgenilia Semdegi saxiT 

x , 

sadac x  - gazomvis Sedegebis saSualo mniSvnelobaa, g/dm 3 ; 

         - sizustis maCvenebeli, romelic moyvanilia cxrilSi 1. 

      Tu gazomvis mniSvneloba naklebia gazomvis meTodikis 

zRvarze, maSin awarmoeben gazomvis Sedegebis calmxriv 

Sefasebas 

Lx  , 

sadac x  - gazomvis Sedegebis saSualo mniSvnelobaa; 

       L  - meTodikis gazomvis zRvaria. 

      12. cdomilebaTa kontroli 

     12.1 ganmeoradobis kontroli 

      ganmeoradobis kontroli xorcieldeba p.10-is mixedviT 

koniakisa da koniakis spirtis samuSao nimuSebis yoveli gazomvis 

Sesrulebis dros 

     12.2 aRwarmoebis kontroli 

      Sigalaboratoriuli aRwarmoebis kontrols awarmoeben 

samuSao nimuSebze, romlebsac utardebaT analizi p.9-is mixedviT 

da angariSoben gazomvaTa Sesrulebis p.10 meTodikiT. analizSi 

monawileobs 2 personali, gazomvebs asruleben sxvadasxva dros. 
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      aRwarmoeba iTvleba damakmayofileblad, Tu Sesrulebulia 

piroba 

Rxxx ..01,021  , 

sadac 1x  da 2x  -mTrimlavi nivTierebebis masuri koncentraciebia,  

       romlebic miRebulia ganmeorebis pirobebSi, g/dm 3 ; 

       x  - mTrimlavi nivTierebebis masuri koncentraciebis  

       saSualo ariTmetikuli mniSvnelobaa, g/dm 3 , 2/)( 21 xxx  ; 

       R  - aRwarmoebis zRvari (cxrili 2), %. 

      aRniSnuli pirobis darRvevis SemTxvevaSi analizs 

imeoreben. ganmeorebiTi analizis dros unda gamovlindes 

kontrolis arakoreqtuli Sedegebis mizezebi da isini unda 

aRmoifxvras. 

      12.3 sizustis kontroli 

      sizustis kontrolis Catarebis dros iyeneben samuSao 

nimuSs da nimuSs ganzavebiT. am ukanasknels amzadeben 100 sm 3  

moculobis kolbaSi 20 C0
 temperaturis pirobebSi: SeaqvT 10 sm 3  

distilirebuli wyali, 10 sm 3 eTilis spirti, Semdeg kolbis 

moculoba dahyavT niSnulamde koniakis an koniakis spirtis 

samuSao nimuSiT 20 C0
 temperaturis pirobebSi. awarmoeben orive 

nimuSis analizs orjeradi ganmeorebiT p.9-is mixedviT da 

angariSoben p.10-is mixedviT. 

      samuSao da ganzavebuli nimuSebis analiziT gazomili 

Sedegebis sizustes miiCneven damakmayofileblad Semdegi pirobis 

Sesrulebis SemTxvevaSi 

 ..6,1.01,0 121 xxx  , 

sadac 1x - mTrimlavi nivTierebebis masuri koncentraciebis ori 

       paraleluri gansazRvris Sedegebis saSualo  

       ariTmetikuli mniSvnelobaa samuSao nimuSSi, g/dm 3 ; 

       2x  - mTrimlavi nivTierebebis masuri koncentraciebis ori 
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       paraleluri gansazRvris Sedegebis saSualo  

       ariTmetikuli mniSvnelobaa ganzavebis nimuSSi, g/dm 3 ; 

         - ganzavebis koeficientia, romelic tolia 1,25; 

         - sizustis maCvenebeli, romelic moyvanilia cxrilSi 1. 

      SeniSvna: ganzavebis nimuSSi mTrimlavi nivTierebebis 

Semcveloba ar unda gamovides gazomvaTa Sesrulebis meTodikis 

diapazonis gareT. 

 

2.5.3. muxis xis saeqetraqcio namzadebSi mTrimlavi  

nivTierebebis Semcvelobis gansazRvris meTodika 

  

      muxis xis saeqetraqcio namzadebSi mTrimlavi nivTierebebis 

eqstraqciis procesis kinetikuri kanonzomierebebis dasadgenad 

ganisazRvra namzadebSi aRniSnuli nivTierebebis sawyisi 

Semcveloba.  

      eqsperimentuli kvlevebisaTvis gamoyenebuli iyo ukrainis 

agraruli mecnierebebis erovnuli akademiis, agroekologiisa da 

bunebaTsargeblobis institutis, meRvineobis nedleulis 

resursebis monitoringis laboratoriis mier damuSavebuli 

meTodika. 

      kvlevis meTodi dafuZnebulia gamosakvlevi nimuSidan muxis 

komponentebis maqsimalur eqstraqciaze wyliT da spirtiT da 

SemdgomSi maTSi mTrimlavi nivTierebebis komponentebis 

gazomvaze. 

      mTrimlavi nivTierebebis Semcvelobis gansazRvrisaTvis 

muxis merqani winaswar qucmacdeba nawilakebis zomiT 0,3-0,45 mm. 

miRebuli wvril dispersuli masalidan 10 g fraqcia gadaaqvT 

250 sm
3
 tevadobis mzom kolbaSi da mas esxmeba 75 sm

3
 moculobis 

20 C0
 temperaturis wyali. amave temperaturaze xdeba miRebuli 

nayenis dayovneba 4 sT-is ganmavlobaSi da gafiltvra. amis 

Semdeg miRebul eqstraqts emateba 75 sm
3
 moculobis 75 C0

 

temperaturis wyali. amave temperaturaze xdeba miRebuli 
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eqstraqtis dayovneba 5 sT-is ganmavlobaSi da gafiltvra. Semdeg 

miRebul eqstraqts kvlav emateba 75 sm
3
 moculobis 20 C0

 

temperaturis wyali, xdeba 1 sT-iT dayovneba imave temperaturaze 

da gafiltvra. samjeradi filtraciis Sedegad miRebuli 

eqstraqtebis fraqciebi ereva erTmaneTs da ganisazRvreba wyalSi 

xsnadi mTrimlavi nivTierebebis koncentracia. 

      wyliT eqstraqciis Semdeg darCenil daqucmacebul muxis 

merqnis masas esxmeba 60%-iani spirti 50 sm
3
 moculobiT da xdeba 

dayovneba 24 sT-iT 65 C0
 temperaturaze. filtraciis Semdeg 

ganisazRvreba spirtSi xsnadi mTrimlavi nivTierebebis 

koncentracia. 

      mTrimlavi nivTierebebis koncentracia muxis merqanSi 

ganisazRvra СФ–46 speqtrofotometris daxmarebiT ДСТУ 

4112.41:2003 –is Sesabamisad. mTrimlavi nivTierebebis jamurma 

raodenobam, warmodgenili nimuSebis masalaSi, Seadgina 

daaxloebiT 6,0% absoluturad mSral masasTan mimarTebaSi 

 

2.5.4. eqsperimentuli kvlevis Sedegebi 

 

      eqsperimentuli kvlevis Sedegebi sxvadasxva parametrebis 

muxis xis saeqstraqcio nimuSebisaTvis warmodgenilia cxrilSi 5 

                                                         cxrili 5 

eqsperimentuli kvlevis Sedegebi                             

nimu-
Sis 
# 

masa, 
g 

mocu- 
loba, 

dm
3
 

nim.tor. GF / , 

sm 2 /g 

Wril-
is 

zoma, 
mm 

kviraTa raodenoba 

1 2 3 4 

mTrimlavi nivTierebebi, 

g/dm
3
 

1 65,1 0,080 0,22 0 0,200 0,396 0,560 0,740 

2 62,4 0,077 2,50 1,0 1,130 1,900 2,420 2,760 

3 51,7 0,064 10,4 0,6 1,800 2,490 2,756 2,850 

4 50,3 0,062 3,10 3,2 1,360 2,070 2,430 2,630 
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    2.1. paragrafSi naCvenebi iyo, rom muxis merqnidan mTrimlavi 

nivTierebebis eqstraqciis process aqvs eqsponencialuri xasiaTi 

da igi eqvemdebareba Semdeg gantolebas 

                   ke
VV

cG
C 


 1

m.f.T..f

m.nm.f.

.T.f.  g/dm
3
,             (17) 

sadac T.f..C - Txevadi fazis mimdinare koncentraciaa, g/dm
3
; 

       m..f..G - myari fazis (nimuSis) masaa, g; 

       m.n..c  - myar fazaSi miznobrivi nivTierebis Semcvelobaa, %  

             nimuSis masis mimarT; 

       T.f..V - Txevadi fazis (spirtis) moculobaa, dm
3
; 

            m..f..V - myari fazis (nimuSis) moculobaa, dm
3
; 

       k  - eqstraqciis procesis konstantaa, 1/kvira; 

         - procesis xangrZlivobaa, kvira. 

      cxrili 5–is monacemebis mixedviT, eqsponencialuri 

gantolebidan (17) ganisazRvra nimuSebis konstantebis 

mniSvnelobebi (cxrili 6) formuliT 

                   
















)(
ln

1

m.f.T.f.T.f.m.f.

m.n.m.f.

VVCG

cG
k


               (18) 

 

                                                         cxrili 6 

nimuSebis konstantebis mniSvnelobebi                                      

nimuSis # 1 2 3 4 

konstanta k , 
1/kvira 

0,057 0,395 0,960 0,650 

 
 
      cxrilis 5,6 monacemebiT da (17) formuliT sxvadasxva 

nimuSisaTvis aigo eqsponencialuri grafikebi (nax. 27...nax. 30) 

Semdegi monacemebisaTvis:  

     - myari fazebis (nimuSebis) masebi ( m..f..G ): 65,1; 62,4; 51,7; 50,3 g; 

     - myar fazaSi miznobrivi nivTierebis masuri wili – m.n..c =6,0%; 
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     - Txevadi fazis moculoba T.f..V = 1,0 dm
3
; 

     - myari fazis (nimuSebis) moculobebi WrilebiT dakavebuli  

      moculobebis gamoklebiT ( m..f..V ): 0,08; 0,077; 0,064; 0,062 dm
3
; 

     - eqstraqciis xangrZlivoba  = 1...4 kvira. 

 

 

 
nax. 27. mTliani nimuSis eqstraqciis 

eqsponencialuri grafiki 
 
 
 

 
nax. 28. 1 mm Wrilebiani nimuSis eqstraqciis 

eqsponencialuri grafiki 
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nax. 29. lazeriT damuSavebuli 0,6 mm Wrilebiani 
nimuSis eqstraqciis eqsponencialuri grafiki 

 
 

 
nax. 30. 3,2 mm Wrilebiani nimuSis eqstraqciis 

eqsponencialuri grafiki 
 
      mTliani nimuSis SemTxvevaSi (nax. 27) myar da Txevad fazebs 

Soris wonasworuli koncentracia Seadgens 

6,3
08,01

06,0.1,65








m.f.T..f

m.nm.f.

.won..
VV

cG
C  g/dm

3
. 

     cxrilis 5 monacemebiT, mocemuli nimuSidan oTxi kviris 

ganmavlobaSi gamoiyo mxolod 0,74 g  mTrimlavi nivTiereba, 

maSin rodesac sawyis nimuSSi aRniSnuli nivTiereba Seadgens 3,9 

g. es kargad Cans grafikidanac, sadac mrudi mocemuli drois 

ganmavlobaSi ar gadadis asimptotur ubanze. es aixsneba imiT, 

rom mTlian nimuSSi mcirea spirtis SeRwevadoba da Sesabamisad 

dabalia eqstraqciis maCvenebeli. garda amisa, am nimuSisaTvis 
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Zalze dabalia torsuli zedapiris farTobis Sefardeba nimuSis 

masasTan, romelic Seadgens 0,22-s. 

       1,0 mm Wrilebiani nimuSis SemTxvevaSi (nax.28) myar da 

Txevad fazebs Soris wonasworuli koncentracia Seadgens 

5,3
077,01

06,0.4,62








m.f.T..f

m.nm.f.

.won..
VV

cG
C  g/dm

3
. 

     cxrilis 5 monacemebiT, mocemuli nimuSidan oTxi kviris 

ganmavlobaSi gamoiyo mxolod 2,76 g  mTrimlavi nivTiereba, 

maSin rodesac sawyis nimuSSi aRniSnuli nivTiereba Seadgens 3,74 

g. e.i. nimuSSi darCa 0,98 g. grafikidan (nax. 28) Cans, rom mruds 

pirveli nimuSisagan gansxvavebiT aqvs gamoxatuli gadaxra 

asimptoturi ubnisaken. miuxedavad imisa, rom mocemul nimuSSi 

sagrZnoblad aris gazrdili torsuli zedapiris farTobis 

Sefardeba nimuSis masasTan (4,5),  4 kviriani eqstraqcia ar aris 

sakmarisi mTrimlavi nivTierebebis srulad gamosayofad.  

      daaxloebiT analogiuri suraTi ikveTeba meoTxe nimuSis 

SemTxvevaSi 3,2 mm-iani WrilebiT. am nimuSisaTvis koncentraciuli 

wonasworoba Seadgens 

85,2
062,01

06,0.3,50








m.f.T..f

m.nm.f.

.won..
VV

cG
C  g/dm

3
. 

     cxrilis 5 monacemebiT, mocemuli nimuSidan oTxi kviris 

ganmavlobaSi gamoiyo mxolod 2,63 g  mTrimlavi nivTiereba, 

maSin rodesac sawyis nimuSSi aRniSnuli nivTiereba Seadgens 3,0 

g., e.i. nimuSSi darCa 0,37 g. grafikidan (nax. 30) Cans, rom mruds 

aqvs gamoxatuli gadaxra asimptoturi ubnisaken. miuxedavad 

imisa, rom mocemul nimuSSi pirvel nimuSTan SedarebiT 

gazrdilia torsuli zedapiris farTobis Sefardeba nimuSis 

masasTan (3,1),  4 kviriani eqstraqcia ar aris sakmarisi mTrimlavi 

nivTierebebis srulad gamosayofad. am SemTxvevaSi aRsaniSnavia 

is, rom Wrilebis siganis 1,0-dan 3,2 mm-de gazrdiT, erTidaigive 

zomebis nimuSisaTvis, misi masa daaxloebiT 23%-iT mcirdeba, 

Sesabamisad mcirdeba miznobrivi nivTierebis raodenobac, rac 
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meore nimuSTan SedarebiT aisaxeba eqstraqciiT gamoyofili 

nivTierebis raodenobaze. 

      cxrilidan 5 da nax. 29-dan Cans, rom yvelaze kargi Sedegi 

miviReT mesame nimuSis SemTxvevaSi, romlis Wrilebi 

Sesrulebulia lazeruli WriT 0,6 mm siganiT. koncentraciuli 

wonasworoba am SemTxvevaSi Seadgens 

92,2
064,01

06,0.7,51








m.f.T..f

m.nm.f.

.won..
VV

cG
C  g/dm

3
. 

      cxrilis 5 monacemebiT, mocemuli nimuSidan oTxi kviris 

ganmavlobaSi gamoiyo yvelaze meti 2,85 g  mTrimlavi nivTiereba, 

maSin rodesac sawyis nimuSSi aRniSnuli nivTiereba Seadgens 3,1 

g. e.i. nimuSSi darCa yvelaze mcire 0,25 g. grafikidan (nax. 29) 

Cans, rom mruds aqvs mkveTrad gamoxatuli gadaxra asimptoturi 

ubnisaken. mcire zomis Wrilebis gamo mocemul nimuSSi (0,6 mm) 

sxva nimuSebTan SedarebiT mkveTrad aris gazrdili torsuli 

zedapiris farTobis Sefardeba nimuSis masasTan (10,4), magram 

Tanabari sigrZis nimuSebis SemTxvevaSi Wrilebis zomis 

Semcireba 0,6 mm-mde Tanabari bijis dros iwvevs maTi raodenobis 

sagrZnoblad gazrdas da nimuSis masis Semcirebas daaxloebiT 

20%-iT. miuxedavad amisa, mocemuli nimuSis 4 kviriani eqstraqcia 

iZleva damakmayofilebel Sedegs, Tumca rogorc grafikidan Cans 

1-2 kviriT procesis gaxangrZlivebiT Sedegi umniSvnelod kidev 

gaumjobesdeba.  mTrimlavi nivTierebebis sruli eqstraqcia 

bunebrivia ver moxdeba, radgan myar da Txevad fazebs Soris 

damyardeba koncentraciuli wonasworoba da procesi Sewydeba. 

      merqnis fizikidan cnobilia, rom siTxis moZraobis siCqare 

boWkoebis gaswvriv 50-150-jer ufro didia, vidre ganivi 

mimarTulebiT. aqedan gamomdinare eqstraqciuli nivTierebebis 

gamoyofa gacilebiT intensiuria torsuli zedapirebidan. 

aRsaniSnavia, rom muxis kasrebis tkeCebs ar gaaCniaT siTxesTan 

sakontaqto torsuli zedapirebi, aq eqstraqcia xdeba mxolod 

gverdiTi zedapirebidan. es garemoebac adasturebs kasrebSi 

muxis namzadebis Setanis efeqturobas. 
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nax. 31. nim.tor. GF /  sm 2 /g sididis gavlena 

eqstraqciuli procesis intensivobaze 
 

      muxis namzadebSi torsuli zedapirebis gazrda 

SesaZlebelia mxolod ganivi Wrilebis SesrulebiT. magram 

ganivi Wrilebis gazrda erTdroulad iwvevs namzadis masis da 

masSi arsebuli sasargeblo nivTierebebis danakargs, amitom 

Zalze mniSvnelovania am ori faqtoris optimizacia. 

      Catarebulma kvlevebma gviCvena, rom nim.tor. GF /  sidide 4 sm 2 /g 

doneze praqtikulad aRwevs maqsimums (nax. 31, mrudi 4). 

      nimuSebis oTxkviriani eqstraqciis bolos, mTrimlav 

naerTebTan erTad ganisazRvra spirtSi saerTo eqstraqtis done. 

Sedegebi moyvanilia cxrilSi 7. 

                                                           cxrili 7 

saerTo eqstraqtis gamosavali nimuSebis mixedviT                                             

nim.tor. GF / , sm 2 /g 0,22 3,10 4,50 10,4 

saerTo eqstraqti 

eq.C , g/dm
3
 

0,80 2,30 3,20 3,96 

 

      nax. 32-ze warmodgenilia cxrili 7-is grafikuli 

gamosaxuleba. 
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nax. 32. saerTo eqstraqtis gamosavlis damokidebuleba 

nimuSebis nim.tor. GF /  maCvenebelze oTxkviriani eqstraqciis dros 

 
      miRebuli monacemebi gviCvenebs, rom saerTo jamuri 

eqstraqtis gamosavali umniSvnelod aRemateba mTrimlavi 

nivTierebebis gamosavals. es aixsneba imiT, rom muxis Semcveli 

sxva nivTierebebis gamoyofisaTvis oTxkviriani eqstraqcia mcire 

droa, Tumca dinamika mTrimlavi nivTierebebis analogiuria. 

      Catarebulma kvlevebma saSualeba mogvca dagvedgina muxis 

kasrebSi sakoniake spirtis daZvelebis dros mimdinare 

eqstraqciul procesSi spirtis merqanSi SeRwevadobis sidide, 

rac mniSvnelovan rols TamaSobs rogorc kasrebis, aseve muxis 

namzadebis teqnologiuri resursis maqsimalur gamoyenebaSi.  

      eqsperimentebis dawyebamde da damTavrebis Semdeg (4 kvira) 

xdeboda nimuSebis awonva. wonaTa sxvaoba gvaZlevs nimuSebis 

mier STanTqmuli Txevadi fazis masas, romelic siTxis 

simkvrivis gaTvaliswinebiT gadagvyavs moculobaSi T..f..W . 

Sedegebi moyvanilia cxrilSi 8. 

      merqnis siRrmeSi spirtis SeRwevis sidides ( x ) vsazRvravT 

formuliT 

  T.f.Whxaa  22 )2( , 

sadac a - nimuSis kvadratuli kveTis gverdis sigrZea; 

       h - nimuSis simaRle. 

      miRebuli Sedegebi (cxrili 9) SeZleba miviRoT saSualo 

miSvnelobebad, ramdenadac siTxis Sewova nimuSebSi xdeba 

rogorc torsuli, aseve gverdiTi zedapirebidan.  
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                                                          cxrili 8   

       nimuSebis masebi eqsperimentis dawyebamde da Semdeg                                                                                                              

 
 

sacdeli nimuSebi 

nimuSebis masa 
eqsperimentis 

dawyebamde 0G , 

g 

nimuSebis masa 
eqsperimentis 
damTavrebis 

Semdeg 1G , g 

Txevadi 
fazis masa 

10 GGG  , 

g 
muxis sacdeli 

nimuSi № 1 
65,155 69,166 4,00 

muxis sacdeli 
nimuSi № 2 

62,402 92,965 30,57 

muxis sacdeli 
nimuSi № 3 

51,692 98,846 47,15 

muxis sacdeli 
nimuSi № 4 

50,333 84,824 34,50 

 

 

                                                           cxrili 9 

muxis nimuSebSi spirtis SeRwevis sidide                                  

nimuSis # 1 2 3 4 

spirtis SeRwevis 

sidide x , mm 

0,34 2,9 4,8 3,3 

 

      aRsaniSnavia pirvel nimuSSi spirtis SeRwevis dabali done, 

rac ganpirobebulia imiT, rom am nimuSSi gverdiTi zedapiris 

farTobi gacilebiT didia torsuli zedapirebis farTobze, 

maSin rodesac sxva nimuSebSi gvaqvs sawinaaRmdego suraTi. 

      nax. 33-ze warmodgenilia nim.tor. GF /  sm 2 /g sididis gavlenis 

grafiki muxis nimuSebSi spirtis SeRwevis sidideze oTxkviriani 

dayovnebis Semdeg. rogorc grafikidan Cans spirtis SeRweva 

muxis merqnis nimuSebSi intensiuria nim.tor. GF / = 5 sm 2 /g sididemde. 

am sididis Semdgomi zrda arsebiTad ar cvlis spirtis 

SeRwevadobis sidides. 
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nax. 33. nim.tor. GF /  sm 2 /g sididis gavlena muxis nimuSebSi 

spirtis SeRwevis sidideze oTxkviriani dayovnebis Semdeg 
 

2.6. muxis saeqstraqcio detalebis sanedleulo bazis 
teqnikur-ekonomikuri dasabuTeba 

 
     alkoholuri produqciis Tanamedrove msoflio bazari, maT 

Soris saqarTveloc, xasiaTdeba muxis xis WurWelSi daZvelebul 

Rvinosa da koniakze stabilurad maRali moTxovnilebiT. aseTi 

Rvinis da koniakis produqciis xarisxis formirebis ZiriTad 

faqtors warmoadgens maTi gamdidreba muxis merqanSi arsebuli 

sxvadasxva qimiuri nivTierebebis (taninebi, lignini da sxva) 

meSveobiT misi xangrZlivi Senaxvis   mTel periodSi.  

     aRniSnuli maRalxarisxiani da ZviradRirebuli produqciis 

warmoebaTvis yurZnis xarisxTan da misi gadamuSavebis 

teqnologiasTan erTad, gadamwyveti adgili ukavia muxis 

saTanado nedleulis mopovebas da Semdgom muxis kasrebis 

damzadebas, romlebsac garkveuli resursi gaaCniaT da 

eqsploataciis periodSi xdeba maTi gamofitva. sakiTxi ufro 

mZimdeba, Tu gaviTvaliswinebT, rom zogadad gamosadegi muxis 

koromebi da maTi maragebi teritoriulad SezRudulia, risi 

TvalnaTeli magaliTia saqarTvelo, sadac muxis koromebis 

farTobi Seadgens mTliani farTobebis 10,3% da maragi 5,5%, 

xolo muxis aTeuli saxeobidan, kasrebis dasamzadeblad mxolod 

ramdenime SeiZleba iqnas gamoyenebuli [13].  
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 bolo wlebSi  globalur samomxmareblo bazarze 

mniSvnelovnad gaizarda moTxovna Rvinis produqciaze, 

romlebsac axasiaTebT mkveTrad gamoxatuli muxis xis  mkafio 

toni, gemo da aromati. iseT qveynebSi sadac kargad aris 

ganviTarebuli meRvineoba,  rogoricaa safrangeTi, italia, 

espaneTi, amerikis SeerTebuli Statebi da sxv.,  warmoebuli 

Rvinis 40% muxis kasrebSia davargebuli. msoflioSi ki mxolod 

Rvinis 5% xvdeba muxis kasrebSi. gasaTvaliswinebelia, rom   

muxis kasrebi Rvinis industriaSi ar aris mxolod WurWeli  

Rvinis produqciis Sesanaxad, aramed igi warmoadgens 

eqstraqciuli nivTierebis mniSvnelovan wyaros, romlebic 

dadebiTad moqmedeben Rvinoze da koniakze da faqtiurad 

ganapirobeben produqciis xarisxs.  

 mizezebi imisa, rom saqarTveloSi muxis kasrebSi ar xdeba 

Rvinis davargeba, pirvel rigSi ekonomikuri araefeqturobiTaa 

gamowveuli. erT-erTi mizezia  davargebis procesis didi 

xangrZlivoba. aseve aRsaniSnavia muxis xis kasrebis Zalian mcire 

raodenoba da moZvelebuli parki.                                                

      am mxriv aqtualuri xdeba axali teqnologiebis damuSaveba, 

romelic moaxdens daZvelebis da davargebis procesebis 

intensifikacias, efeqturi meTodebis gamoyenebiT. es 

uzrunvelyofs Rvinoproduqtebisa da koniakis xarisxis gazrdas 

da maT konkurentunarianobas.   

      msoflioSi izrdeba moTxovnileba Rvinoze da koniakze, 

Sesabamisad izrdeba moTxovnileba mwarmoeblebSi muxis kasrebze. 

rogorc zemoT aRvniSneT muxis kasrebis dasamzadeblad 

gamoiyeneba muxis sami jiSi, esenia: ori franguli saxeobis muxa 

(Quercus petraea, Quercus robur) da erTi amerikuli muxa (Quercus alba).  

siTxis tevadobis da xarisxis mixedviT franguli kasrebis 

fasebi meryeobs 850-3600 dolaris farglebSi, xolo alieris da 

tronskanis midamoebSi damzadebuli muxis kasrebis fasma 

SeiZleba 4000 dolars gadaaWarbos.  amerikuli muxisgan 

damzadebuli kasrebis fasi aSS-Si 300-500 dolaramde meryeobs. 
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aRmosavleT evropaSi (ungreTi) damzadebuli muxis kasrebis 

fasebi meryeobs 560-700 dolaris farglebSi.  

 Seqmnili viTarebidan gamomdinare msoflios TiTqmis yvela 

alkoholuri produqciis mwarmoebel qveyanaSi aqtiurad 

ganixileba 4 problema:  

     1. Aarsebuli muxnari koromebis produqtiulobis amaRlebis 

da maTi dacvis RonisZiebebi;  

     2. muxis specialuri samrewvelo daniSnulebis plantaciebis 

Seqmna, rac Tavis mxriv dakavSirebulia drois xangrZliv 

periodTan (saSualod 70 weli);  

    3. Dmuxis xis damzadebis da gadamuSavebis Sedegad miRebuli  

merqnis racionaluri da efeqtiani gamoyeneba, muxis xis kasrebis 

damzadebis procesSi;   

    4. narCenebidan saeqstraqcio detalebis warmoebis da 

gamoyenebis gziT, muxis kasrebis teqnologiuri resursis 

gaxangrZliveba.  

 

nax. 34. muxis merqnidan kasrebis gamosavlianobis ilustracia: 

G   1 m3 muxis morisagan gamosavlianobaSeadgens 0,2 m3 tkeCs 
saidanac SeiZleba damzaddes 225 litriani 2 kasri da kasris 

ori Tavsaxuri (kasris damzadebis franguli meTodis 
SemTxvevaSi). 

 
 amJamad msoflios wamyvan qveynebSi aqtiurad ganixileba da 

praqtikulad xorcieldeba muxis kasrebis teqnologiuri 

resursis gaxangrZlivebaSi muxis  detalebis gamoyeneba, romlis 

damzadebaSi SeiZleba gamoyenebuli iqnas, rogorc ZiriTadi 

merqani, aseve muxis kasris tkeCebis warmoebis procesSi 
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warmoqmnili muxis gadamuSavebis narCenebi.    muxis xis 

gadamuSavebis narCenebis teqnikuri vargisianobis da 

saeqsploatacio Tvisebebis Seswavlas jer-jerobiT saTanado 

adgili ar ukavia, yovel SemTxvevaSi am mimarTulebiT 

publikaciebi naklebad moipoveba. Tumca muxis detalebis 

saeqsploatacio moxmarebis masStabebi erovnul meurneobis 

doneze dakavSirebulia Semdeg aspeqtebTan: 

     - muxnari tyis resursebis ekonomia, romelic miiRweva muxis 

merqnis damzadebis moculobebis SemcirebiT; 

     - muxis da Sesabamisad muxis gadamuSavebis narCenebis 

gadasamuSavebeli sawarmoebis geografiuli gadaadgilebis 

gafarToveba; 

M  - damzadebuli muxis merqnis gamoyenebis rentabelobis 

gazrda.                                                 

      aRniSnuli aspeqtebi dRis wesrigSi ayenebs mraval sakiTxs, 

romlebic dakavSirebulia muxis narCenebis nedleulis 

samrewvelo gamoyenebis ekonomikur mizanSewonilobaze da 

Sedegobriv Sefasebaze, romelic moiTxovs ori rTuli 

problemis gadawyvetas: 

      1. muxis narCenebis detalebis gadamuSavebis optimaluri 

teqnikuri parametrebis dadgena, rac Cvens SemTxvevaSi 

Teoriulad gansazRvruli da cdebis saxiT praqtikulad 

damtkicebulia. 

2. muxis gadamuSavebis narCenebis detalebis samrewvelo 

gamoyenebis mimarTulebebis ekonomikuri Sefasebis meqanizmis 

damuSaveba, romelic Aam kvlevis ZiriTadi sakiTxia da 

warmoadgens xuTi kerZo problemis erTobliobas: 

   - muxis gadamuSavebis narCenebis detalebis samrewvelo 

gamoyenebis ekonomikuri efeqtianobis kriteriumebis dadgena; 

   -  muxis gadamuSavebis narCenebis detalebis Segrovebis, 

transportirebis da muxis saeqsploatacio detalebis 

gadamuSavebis ekonomikuri Sefaseba; 

   -   saboloo produqtebis Sefaseba; 
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   - muxis gadamuSavebis narCenebis detalebis rogorc 

samrewvelo gadamuSavebis nedleulis Sefaseba; 

      -  muxis gadamuSavebis narCenebis detalebis gadamuSavebis 

racionaluri mimarTulebis SerCeva. 

    Aanalitikur formaSi ama Tu im produqciis warmoebis 

ekonomikuri efeqtianobis kriteriumebi ganisazRvreba Semdegi 

utolobiT: 

                                                           
21 CC                                                    (19) 

sadac, N
1C - produqtis warmoebasTan dakavSirebuli sruli 

          samuSaoebis kompleqsze faqtiurad daxarjuli Sromaa; 

              
2C - produqciis warmoebisaTvisN aucilebeli 

             danaxarjebia. 

U    utoloba (19) warmovadginoT Semdegnairad: 

F                      ZPS                                  (20) 

sadac, S - erTeul saboloo produqtis warmoebaze faqtiuri 

saSualo dargobrivi danaxarjia, samuSaoTa srul procesze;  

                P - damatebiTi produqtis raodenobaa, romelic iqmneba 

samuSaoTa srul procesze dakavSirebuli saboloo produqtis 

warmoebaze;                                          

        Z - saboloo produqtis fasia.  

 Tu gaviTvaliswinebT, rom rig SemTxvevebSi saboloo 

produqtis Seqmnis dros winswrebiT ramodenime samuSao 

procesia, ris Sedegad iqmneba Sualeduri produqtebi, formula 

(20) SeiZleba warmovidginoT Semdegi saxiT: 

                                         ZPkQtpqnbN  )(                                    (21) 

sadac N – erTeul saboloo produqtis warmoebaze, daxarjuli  

          Sualeduri produqtia;  

              b - erTeuli sawyisi nedleulis gadamuSavebis narCenebis 

          detalebis Rirebulebaa; 

              n - sawyisi nedleulis danaxarjia;  

             q,Q - Sesabamisad Sualedur da saboloo produqtis 

          warmoebaze mosuli danaxarjia;  
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       p, Pk -Sualedur da saboloo produqtis warmoebasa da 

          samuSaoTa kompleqsis dros miRebuli mogebaa; 

            t - satransporto danaxarjebia, Sualeduri produqtis  

         gadamuSavebis punqtze miwodebisaTvis. 

      formuliT (21) aisaxa is SemTxveva, rodesac saboloo 

produqtis warmoebas win uZRoda mxolod erTi Sualeduri 

warmoeba, magram im SemTxvevaSi Tu ori an meti Sualeduri 

produqtia maSin formula (21) rTuldeba, Tumca misi ekonomikuri 

arsi ucvleli rCeba.                       

      davadginoT formula (21)-is parametrebis moZiebis gzebi da 

amiT SevafasoT calkeuli sakiTxebis gadawyvetis sirTule da 

xasiaTi, romlebic dakavSirebuli arian mocemuli produqtis 

warmoebis ekonomikuri efeqtianobis SefasebasTan. qDda Q 

sidideebi warmoadgenen danaxarjebs, dakavSirebuls Sesabamisad 

Sualeduri da saboloo produqtis warmoebasTan, imis 

gaTvaliswinebiT, rom pirvel SemTxvevaSi gamoklebulia 

nedleulis, xolo meore SemTxvevaSi – Sualeduri produqtis 

Rirebuleba.  

 ama Tu im produqtis warmoebis danaxarjebis sidide, 

SeiZleba dadgindes TviTRirebulebis kalkulaciiT, dargobrivi 

meTodikebis safuZvelze. ama Tu im sawarmos efeqtianobis 

Sefasebis sakiTxis gadawyvetisaTvis aucilebelia dadgenil 

iqnas sawarmoTa danaxarjebis damokidebuleba sxvadasxva 

faqtorTan, kerZod rogoricaa: warmoebis masStabebi, 

teqnologiuri procesis saxeoba da a.S. amgvari 

damokidebulebebis dadgena, dasabuTebulia imiT, rom ama Tu im 

mimarTulebis warmoebis efeqtianobis sakiTxi SeuZlebelia 

gadawydes calmxrivad, yvela SemTxvevaSi unda ganisazRvros, 

misi uzrunvelmyofeli faqtorebi.  

 analogiurad dgindeba satransporto danaxarjebis sidide 

t. konkretuli amocanebis gadawyvetisas gamoyenebuli unda iqnas 

gadazidvebis faqtiuri manZilebi. t sididis varirebam 

SesaZlebelia, ganapirobos agreTve saboloo produqtebis 
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warmoebis efeqtianobis cvlileba warmoebis gadaadgilebasTan 

dakavSirebiT (mimwodeblebi da momxmareblebi). b sidide, 

warmoadgens nedleulis sawyis Rirebulebas, romelic SeiZleba 

miRebul iqnas angariSisaTvis arsebul SefasebaSi (preiskurantis 

fasebiT) an preiskurantis fasebis ar arsebobis SemTxvevaSi rigi 

mocemuli mniSvnelobidan, rasac saboloo jamSi 

mravalmniSvnelovani xasiaTi aqvs, mocemuli produqciis 

warmoebisas, nedleulis gamoyenebisas. Ee.i sabolood 

gansazRvravs nedleulis ekonomikur xelmisawvdomobis zRvrebs. 

     parametrebi p da Pk warmoadgens sawarmos mier Sualeduri 

da saboloo produqtebis samuSaoTa Sesrulebis mogebis 

SesaZlo sidideebs.  

     sidideebi n da N aris teqnikurad dasabuTebuli nedleulis 

xarjvis normebi an Sualeduri produqti, romlis dadgena xdeba 

teqnologiuri procesis faqtiuri mdgomareobidan an 

eqsperimentul monacemTa bazidan.  

 rogorc sCans, arsebobs dasabuTebuli meTodebi utolobis 

(21) marcxena nawilis parametrebis cifrobrivi maCveneblebis 

dasadgenad. mTavar kiTxvad rCeba am jamuri sidideebis zRvrebis 

dadgena, an xarisxis gansazRvra, Tu romeli sawarmoo 

danaxarjebia aucilebeli. praqtikuli pasuxi aRniSnul kiTxvaze 

SeiZleba miRebul iqnas saboloo produqtze ekonomikurad 

dasabuTebuli fasebis arsebobis (moqmedebis, amoqmedebis) 

SemTxvevaSi. Aamgvari fasi SeuZlebelia ganisazRvros mxolod 

warmoebuli produqtis saSualo dargobrivi TviTRirebulebiT 

(danaxarjebiT), misi sargeblianobis da masze moTxovnis gareSe, 

rac sasaqonlo warmoebis pirobebSi gamovlindeba moTxovna - 

miwodebaSi.  

P   praqtika dasabuTebulad amtkicebs, rom merqnis produqtebis 

fasebi, gaangariSebuli empiriuli gziT mxolod mimdinare 

danaxarjebiT, safuZvelSive mcdaria, ramdenadac aseTi meTodiT 

faswarmoqmna iwvevs: 
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        - erTgvarovan da urTierTSemcvlel produqciaze fasebis 

uTanabrobas; 

     - momxmareblebs ayenebs araTanabar mdgomareobaSi, mihyavs 

danaxarjebis gaumarTlebel parametrebamde; 

     - ver uzrunvelyofs sxvadasxva produqciis warmoebas 

iseT proporciebamde, romelic Tanxvedria moTxovnilebis 

maqsimaluri dakmayofilebis; 

     - ar iZleva pasuxs warmoebis ama Tu im variantis 

Taobaze, romlis organizacia ekonomikurad mizanSewonilia; 

        - ar uzrunvelyofs merqnuli resursebis (Cven 

SemTxvevaSi muxnarebis) yvelaze racionaluri da kompleqsuri 

gamoyenebis mimarTulebebs. 

      Tanamedrove fasebi merqnul produqtebze naklebad 

iTvaliswineben moTxovnisa da miwodebis arsebul Sefardebas, 

anu ar iTvaliswineben deficiturobas da xels ar uwyoben mis 

gadalaxvas. merqnidan miRebuli produqciis fasebs, SedarebiTi 

ekonomikuri efeqtianobis gareSe, ar ZaluZs zemoqmedeba 

moaxdinos  moTxovna-miwodebaze, warmoebis struqturis 

racionalizaciaze da merqnuli produqciis moxmarebaze; ver 

uzrunvelyofs merqnuli resursebis kompleqsuri gamoyenebis 

amocanis gadawyvetas. Cveni azriT, fasebi saboloo produqtze, 

romelSic monawileobs merqani, aucilebeli Sromis 

danaxarjebis mixedviT dadgenili unda iqnas Semdegi faqtorebis 

gaTvaliswinebiT: 

       - produqtis sargeblianoba; 

       - warmoebis danaxarjebi; 

       - moTxovnileba produqtze; 

       - produqciis urTierSecvladoba. 

      formula (21) ar Semoifargleba mxolod saboloo 

produqtis efeqtianobis dadgenis SesaZleblobiT.  rogorc ukve 

aRiniSna, saboloo produqtis warmoebas win uZRvis ramodenime 

sawarmoo stadia (samuSaoTa kompleqsi), damamTavrebeli 

Sualeduri produqciis warmoebaSi. Aamitom, erovnuli ekonomikis 
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interesebidan gamomdinare aucilebelia ganisazRvros amgvari 

warmoebebis organizebis ekonomikuri mizanSewonilobis pirobebi. 

A   am pirobebis dadgena miiRweva moyvanili formula (21)-sTvis 

Semdegi saxis micemiT: 

                                      NPkQZtpqbh /)(                                      (22)  

     utolobis marjvena nawili aRvniSnoT a  simboloTi, maSin 

miviRebT: 

                                              atpqbh                                                         (23) 

     gamosaxuleba NPkQZ /)(   Tavis mxriv warmoadgens zRvrul 

fass Sualedur produqtze (magaliTad muxis gadamuSavebis 

narCenebi detalebad), romelic mTlianobaSi warmoadgens 

warmoebis efeqtianobis kriteriums. formula (23)-is   Semdgomi 

gardaqmniT miviRebT sawyisi nedleulis (magaliTad muxis 

gadamuSavebis narCenebi) RirebulebiT Sefasebas, gamomdinare 

ekonomikuri efeqtidan, romelic miiReba misi gamoyenebis 

Sedegad:  

                          ntpqab )('  ,                                          (24) 

sadac  b' –erTeuli gadamuSavebuli nedleulis (magaliTad muxis 

gadamuSavebis narCenebis) fuladi Sefasebaa (zRvruli fasi). 

aRniSnuli zRvruli fasi xsnis pirobebs, romlis SemTxvevaSi 

uzrunvelyofili iqneba nedleulis gamoyenebis efeqtianoba 

mocemuli saboloo produqciis warmoebaSi. 

 rekomendebuli muxis damzadebisa da merqnis gadamuSavebis 

narCenebis samrewvelo gamoyenebis ekonomikuri efeqtianobis 

kriteriumi saSualebas iZleva ganvixiloT Semdegi debulebebi:  

     1. Ddabali xarisxis muxis nedleulis da muxis 

gadamuSavebis narCenebis resursebis ekonomikuri 

xelmisawvdomoba. aRniSnuli saxis resursebis samrewvelo 

gamoyenebis ekonomikuri efeqtianoba miiRweva mxolod im 

SemTxvevaSi, roca maTi warmoebis da transportirebis 

Rirebuleba toli iqneba an naklebi mis zRvrul fasze 

( atpqbh  ). naTelia Tu maTi (an sxva saxis 
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naxevarfabrikatebis) zRvruli fasi tolia an maRalia mis 

warmoebaze mosalodnel Rirebulebaze ( atpqbh  ) da 

aucileblobis SemTxvevaSi gadamuSavebis punqtamde 

transportirebis danaxarjebze (t), maSin aRniSnuli resursebi, 

romlebic unda daeqvemdebaros  gadamuSavebas SeiZleba 

CaiTvalos ekonomikurad xelsayrelad, xolo Tu zRvruli   fasi 

iqneba naklebi am maCvenebelze, maSin es resursi CaiTvleba 

ekonomikurad araxelsayrelad.  

      2. Kkonkurentul pirobebSi an sxvadasxva mimarTulebiT 

dabali xarisxis muxis nedleulis  da muxis gadamuSavebis 

narCenebis samrewvelo gamoyenebis ekonomikuri efeqtianoba 

ganisazRvreba Semdegi meqanizmiT. yvela saboloo produqtis 

warmoebas (koniaki, Rvino, da a.S.) axasiaTebs Tavisi zRvruli 

dasaSvebi Sefasebis sidideebi erTeul gadamuSavebul 

nedleulze. sxvadasxva saboloo produqtisaTvis zRvrulad 

dasaSvebi Sefaseba erTi da imave nedleulidan (muxis 

narCenebidan) iqneba araerTnairi: maRali - zogierTi 

warmoebisaTvis, dabali - meoresaTvis. N  nedleulis (muxis 

narCenebis) gamoyenebis mimarTulebiT romlebic xasiaTdebian 

maTi zRvruli Sefasebis maRali sidideebiT, SeiZleba CaiTvalos 

yvelaze xelsayrelad ekonomikuri TvalsazrisiT, ramdenadac am 

SemTxvevaSi nedleulis gadamuSaveba saboloo produqtis 

warmoebisaTvis uzrunvelyofs maRal efeqts. praqtikulad, am 

miznebisaTvis aucilebelia: 

      - dadgenil iqnas muxis merqnis gadamuSavebis da narCenebis  

gadamuSavebis teqnikurad SesaZlebeli mimarTulebebi; 

      - gadamuSavebis yoveli mimarTulebisaTvis ganisazRvros 

samuSaoTa SesaZlebeli zRvrebi, romelic mTavrdeba Sualeduri 

produqtis warmoebiT; 

      - mieces ekonomikuri Sefaseba saboloo produqts im 

faqtorebis gaTvaliswinebiT, rogoricaa moxmarebiTi 

Rirebuleba, warmoebis danaxarjebi, moTxovnileba produqtze, 
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urTierSecvladoba da dagenil unda iqnas saboloo produqtis 

fasi; 

     - ganisazRvros Sromis aucilebeli danaxarjebi samuSaoTa 

zRvrebis mixedviT da gaangariSebul iqnas Sualeduri 

produqtebis zRvruli fasebi; 

     - dadgenil iqnas zRvruli Sefasebebi muxis xis  

gadamuSavebis  narCenebis da maTi sxvadasxva mimarTulebiT 

gamoyenebis mixedviT; 

     - muxis xis  gadamuSavebis da narCenebis zRvruli Sefasebis 

saSualebiT, xarisxis gaTvaliswinebiT, gamovlindes ekonomikuri 

TvalsazrisiT  maTi saboloo produqtad gadamuSavebisas 

yvelaze mizanSewonili xerxebi. 

Y  formulebSi (22 da 23) gamosaxulebebi xsnian sawarmoTa 

efeqtianobis da Sualeduri produqtis moxmarebis momgebianobis 

pirobebs, magram isini ar iTvaliswineben kapitaluri dabandebis 

ekonomiiT misaReb efeqts, romelic miiReba muxis xis  

gadamuSavebis da narCenebis bazaze merqnis damzadebisas. 

aRniSnuli efeqtis arsi ganxiluli iqna winamdebare teqstSi. 

amJamad saWiroa efeqtis mniSvneloba asaxul iqnas muxis xis  

gadamuSavebis da narCenebis gamoyenebis efeqtianobis pirobebis 

maTematikur modelSi. 

     davuSvaT, rom miviRoT 1000 m2 muxis zedapiri, unda 

gadamuSavdes m m3 muxis narCenebi. amave dros moxmarebaSi 1000 m2 

muxis saeqstraqcio detalebi cvlian x  m3 daxerxil an y m3 

mrgval xe-tyes. ganvsazRvroT moTxovnileba kapitalur 

dabandebaze or variantad produqciis eqvivalenturi raodenobis 

mixedviT: 

      1. muxis gadamuSavebis da damuSavebis narCenebis gamoyeneba    

saeqstraqcio detalebis warmoebaSi; 

      2. muxis daxerxili masalis warmoeba.                                              

      kapitalur dabandebaze moTxovnileba pirveli variantis 

SemTxvevaSi SeiZleba ganisazRvros formuliT: 
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                                                      ssd KmKK ' , 

sadac sdK da sK - Sesabamisad xvedriTi kapitaluri dabandebebia 

saeqstraqcio daxerxili xe-tyis warmoebaSi, spirtiani 

sasmelebis warmoebaSi dabandebis gaTvaliswinebiT. 

     meore variantisaTvis kapitaluri dabandebebi iqneba:  

                         xKyKK d.m.x.dam. " ,                                                                         

sadac  yKx.dam.  da  xKd.m. , Sesabamisad kapitaluri dabandebebia  

mrgvali muxis damzadebaSi da daxerxili xe-tyis warmoebaSi. 

eqvivalenturi raodenobis produqciaze kapitaluri dabandebisas 

ekonomia, gadaangariSebuli 1 m3 gamoyenebuli muxis damzadebis 

da gadamuSavebis  narCenebi Seadgens  

                                                  mKKK /)( '"  x.dam .       

      Tu kapitalur dabandebisas sxvaobas x.damK  moviyvanT 

rogorc efeqtianobis normatiul koeficients eqspluataciuri 

danaxarjebis mimarT, maSin miviRebT zRvruli fasisaTvis 

koreqtirebul Sesworebas x.damx.dam. KE  , sadac x.dam.E –satyeo 

mrewvelobaSi kapitaluri dabandebisas normatiuli 

koeficientia.  zemoT aRniSnuli niSnavs, rom kapitaluri 

dabandebisas ekonomiiT miRebuli efeqti eqvivalenturia 1 m3 

muxis gadamuSavebis detalebis narCenebis zRvruli fasis 

gazrdis x.damx.dam. KE   sidideze, an Sefaseba  x.damx.dam. KmE   sidideze - 

saboloo produqtis (spirtiani sasmelebi) fasis gazrdis. 

 msjelobis gaTvaliswinebiT, muxis damzadebis da 

gadamuSavebis  narCenebis samrewvelo gamoyenebis efeqtianobis 

pirobebs eqneba Semdegi saxe:  

                                 x.damx.dam KEatpqbn                                  (25) 

     Tu miviRebT ctpqbn  , maSin  

x.damx.dam. KEac  , 

sadac c– aris Sualeduri produqtis (muxis saeqstraqcio 

detalebi) warmoebis da transportirebis Rirebuleba.  
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     aRniSnuli formula marTebulia muxis damzadebis da 

gadamuSavebis narCenebis samrewvelo gamoyenebis Sefasebisas, im 

SemTxvevaSi, roca es resursebi Tavisufalia, anu sxva dargSi 

samrewvelo masStabiT ar gamoiyeneba. Ppraqtikulad, amJamad 

Tavisufal resursebs SeiZleba miekuTvnos muxis damzadebis (ara 

saqarTveloSi) da daxerxis narCenebi, Tu is gamoitaneba sayar 

teritoriaze da ar eqvemdebareba energetikul sawvavad 

gamoyenebas da saSeSe merqani, romelic gamozidulia saboloo 

sawyobebamde da ver naxulobs gasaRebas, agreTve tyeSi 

mouWrelad datovebuli saSeSe xeebi. sxva didi nawili umetesad 

saSeSed damzadebuli muxis merqani, agreTve muxis xerxvis da 

gadamuSavebis narCenebi amJamad msoflios mraval qveyanaSi 

gamoiyeneba sawvavis saxiT, romlis realizacia ZiriTadad xdeba 

mosaxleobaze an TviT sawarmoebi iyenebs merqnis saSrobebSi. 

muxiT mdidar da damzadebas daqvemdebarebul qveynebSi muxis 

damzadebis da gadamuSavebis narCenebi gamoiyeneba, rogorc 

Tburi energiis nedleuli da rig SemTxvevebSi mosaxleobisaTvis 

am saxis sawvavi maRali efeqtianobiT xasiaTdeba.  

 

2.6.1. muxis narCenebidan saeqstraqcio detalebis 
gamoyenebis SedarebiTi efeqtianoba 

 
 M  muxis gadamuSavebis da damzadebis narCenebis sxvadasxva 

mimarTulebiT efeqtiani gamoyenebis SerCevisa da 

dasabuTebisaTvis unda moxdes muxis saeqstraqcio detalebis 

SesaZlebeli Rirebulebis Sedareba zRvrul fasTan, romelic 

gansazRvrulia misi efeqtiani moxmarebis pirobebSi.  Mmuxis  

narCenebis samrewvelo gamoyenebis is mimarTulebebi CaiTvleba 

efeqtianad, romlebic uzrunvelyofen dadebiT sxvaobas muxis 

saeqstraqcio detalebis zRvrul fassa da absolutur sidides 

Soris. im SemTxvevaSi, Tu sxvaoba zRvrull fassa da misi 

warmoebis Rirebulebas Soris uaryofiTia, am resursis aTviseba 

ekonomikurad aramizanSewonilia:  dadebiTi  sxvaoba Mmuxis  

narCenebis zRvrul fassa da warmoebisaTvis SesaZlo 
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Rirebulebas Soris, gansazRvravs efeqtianobis sidides, romelic 

unda iyos mimarTuli satransporto danaxarjebis dasafaravad, 

Tu aris misi gadazidvis aucilebloba muxis  narCenebis 

mwarmoebelTa da momxmarebelTa rentabelobis 

uzrunvelsayofad, rac sabazro urTierTobebis pirobebSi 

miiRweva narCenebis dasabuTebuli fasebis arsebobiT.  

     maTematikurad aRniSnuli gamoixateba Semdegnairad:    

                      21 ППCeca  t ,                                   (26) 

sadac, e  - SesaZlo efeqtis sididea;  

              tC - aris satransporto xarjebi, gansazRvreba Mmuxis  

narCenebis gadatanis manZiliT;                                          

       ΔП - mwarmoeblebis mier Mmuxis  narCenebis realizebiT 

miRebuli damatebiTi mogeba;  

             ΔП2 -damatebiTi mogeba, romelic miiReba sxvaobiT muxis  

narCenebis zRvrul fassa da MnarCenebis gadazidvis  

satransporto xarjebiT da ganisazRvreba formuliT: 

                                                       1


t

ca , 

sadac t -aris 1 mkvrivi m3Mmuxis narCenebis transportirebis 

Rirebuleba 1km manZilze.  

M   muxis narCenebis zRvrulad  dasaSveb manZilze gadazidvis 

sidide ganixileba, rogorc maCvenebeli misi transportabelobis 

Sesafaseblad, amave dros es maCvenebeli iqneba araerTnairi 

sxvadasxva xarisxis da mimarTulebis Mmuxis gadamuSavebis da 

damzadebis narCenebis gamoyenebis SemTxvevaSi.    

      Cveni saorientacio varaudiT, muxis saeqstraqcio 

detalebis dasamzadeblad koniakis warmoebisaTvis yvelaze 

efeqtiani iqneba muxis kasrebis (tkeCis) damzadebis narCenebis da 

teqnologiuri SeSis gamoyeneba. 

     muxis damzadebis procesSi warmoqmnili narCenebis 

gamoyeneba muxis saeqstraqcio detalebis dasamzadeblad 

SezRudulia, rogorc teqnologiuri, aseve ekonomikuri 

TvalsazrisiT, upirvelesad maT Segrovebaze, paketirebaze da 



 109 

gadasamuSaveblad gadazidvaze maRali danaxarjebis gamo. es 

narCenebi SeiZleba miCneuli iqnas mizanSewonilad, im 

SemTxvevaSi, roca ar aris ufro xarisxiani nedleulis 

Tavisufali resursebi.  

 
2.6.2. muxis kasrebis alternativebis gamoyenebisas  

 miRebuli ekonomikuri efeqti  
 
      avstraliuri sakonsultacio kompaniis  “Wine Network”-is 

mier Catarebuli kvlevebis Sedegad miRebul cxrilSi 10 

mocemulia 225 litriani amerikuli da franguli kasrebis 

SedarebiTi fasebi franguli da amerikuli muxisgan 

damzadebuli alternativebTan (CifsebTan, tkeCebTan da muxis 

kubikebTan).  

                                                        cxrili 10 
kasrebis da muxisgan damzadebuli alternativebis 

SedarebiTi fasebi                                    
 

dasaxeleba 
zedapiris 
farTobi, 

sm 2  

erTeuli 
produqtis 

fasi, $ 

fasi $/sm 2  fasi 
$/muxis 
kasris 

eqvivalenti 
kasri (225l)     

amerikuli 25000 750 $0,03 $750 
franguli 25000 1100 $0,046 $1100 

alternativebi     

muxis Cifsebi 
amerikuli 

- 8 (1 kg) - $8 

muxis Cifsebi 
franguli 

- 14 (1 
kg) 

- $14 

muxis tkeCebi 
amerikuli 

1150 $4 $0,0035 $88 

muxis tkeCebi 
franguli 

1150 $6 $0,0052 $130 

muxis xis 
kubikebi 

6 $0,06 $0,01 $250 

 

      cxrilSi 10 mocemulia amerikuli da franguli 225 

litriani kasris Sida zedapirebis farTobi da igi Seadgens 25000 

sm2 –s. Sesabamisad 1 sm2 –is fasi Seadgens $0.03  (amerikulisaTvis) 

da $0.046 (frangulisaTvis). imisaTvis, rom Cifsebis farTobi iyos 

Sesabamisi (2500 sm2)), daaxloebiT saWiroa amerikuli muxis 
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SemTxvevaSi 8 kg, xolo frangulis SemTxvevaSi - 14 kg Cifsebi. 

sabolood 225 litr produqtze danaxarji amerikuli muxis 

Cifsebis SemTxvevaSi $8-ia, xolo frangulis SemTxvevaSi ki $14. 

cxrilSi 10 aseve mocemulia muxis tkeCebis (lartyebis) da 

kubikebis fasebis Sedareba kasrebis fasebTan. Aam cxrilSi 

naTlad Cans rom muxis xis Cifsebi gacilebiT iafia, sxva 

danarCen alternativebTan SedarebiT.  

      dadgenilia, rom tkeCis gamosavlianoba moridan, romelic 

saerTaSoriso bazars Seesabameba, Seadgens 17-25%-s, xolo 

moralurad moZvelebuli mTliani moris 22-32%-s Seadgens, rac 

zrdis nedleulis xarjs kasrze saSualod 5%-iT. 

 

nax. 35.Mmuxis xis moris gamosavlianoba kasrebis damzadebisas 

 

     nax. 35-ze kargad Cans  Tu ra dabalia gamosavlianoba muxis 

morebidan kasrebis damzadebisas. swored es naTeli magaliTi 

aCvenebs Tu ra raodenobis muxis xis merqnis  gamoyeneba 

SeiZleba alternativebis dasamzadeblad. dRes saerTaSoriso 

bazarze franguli muxis 1 m3  tkeCebis fasi 1000 $-dan 4000 $-mdea. 

gamosavlianoba 1 m3 muxis morisagan Seadgens 0,2 m3 tkeCs, 

saidanac SeiZleba damzaddes 225 litriani 2 kasri da kasris 

ori Tavsaxuri (kasris damzadebis franguli meTodis 

SemTxvevaSi). Ggamodis, rom 1 m3    muxis xis morisagan savaraudod 

rCeba 0,5-0,8 m3 muxis kasrebis damzadebisas warmoSobili narCeni, 

romlis fasi savaraudod gacilebiT naklebia vidre tkeCebisa. 
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Tu Cven aviRebT savaraudod narCenis fass 300 $, maSin imisaTvis, 

rom miviRoT savaraudod 25000 sm2 farTobi lazeruli 

teqnologiiT damzadebuli detalebis Sesabamisi farTobi, maSin 

saWiro iqneba 225 litri produqtisaTvis 6 cali Zelakis 

gamoyeneba; 1 cali Zelakis torsuli zedapirebis farTobi iqneba 

0,108 m2 xolo 6 cali Zelakis ki 0,108 m2 X 6 cali=0,648 m2 . eqvsi 

cali Zelakis moculoba ki iqneba 0,00096 m3 . Tu mas gavamravlebT 

300 $-ze, miviRebT rom eqvsi Zelakis fasi iqneba 0,288 $.  1 m3 muxis 

kasrebis damzadebisas warmoSobili narCenebisagan SeiZleba 

miviRoT  daaxloebiT 1000 cali Zelaki zomebiT 27X27X220 mm. am 

Zelakebis lazeriT manqanuri damuSavebis fasi iqneba saSualod 

0,5 $. nameti (damatebiTi) Rirebulebis gaTvaliswinebiT erTi 

cali lazeriT damuSavebuli Zelakis fasi iqneba 1,4 $. 

Sesabamisad  6 calisa ki iqneba:  1,4 $X6=8,4 $.  

           lazeruli teqnologiiT damzadebuli saeqstraqcio 

namzadebis gamoyenebiT 1 l produqtze mosuli danaxarjebi 

Seadgens 8,4$ : 225l =0,03 $/l. Tu miRebul Sedegebs SevadarebT 

cxrilSi 10 moyvanil monacemebs, vnaxavT, rom Cven mier 

Teoriulad gaangariSebuli da SemdgomSi praqtikulad miRebuli 

Sedegebis gaanalizeba gvaZlevs imis Tqmis saSualebas, rom 

egreTwodebuli “lazeruli dinamiuri muxis Zelakebi” (Laser 

Dynamic extraction oak) [pirobiTi komerciuli saxelwodeba] Tavisi 

fasiT utoldeba yvelaze iaffasian alternativebs - Cifsebs, 

magram saxeze gvaqvs axali komerciuli produqti, romelic 

winaswari GgaTvlebiT bazarze iqneba konkurentunariani. marto 

erTi upiratesobis moyvana SeiZleba mxolod, rom am SemTxvevaSi 

amovardnilia Zalian ZviradRirebuli teqnologiuri procesi – 

filtracia. rogorc Catarebuli cdebis Sedegebis bolos vnaxeT 

sakoniake spirti erTviani eqstraqciis Semdeg darCa 

absoluturad kamkama.  
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3.Ddaskvnebi 

            

1. literaturuli wyaroebidan gamoikveTa msoflioSi muxis xis 

kasrebis maRali Rirebuleba da merqnuli resursebis deficiti, 

rac gvkarnaxobs kasrebis teqnologiuri resursis amaRlebis 

axali efeqturi meTodebis Ziebas.  

2. sxvadasxva efeqturi geometriuli formis mqone muxis xis 

axali “ulufis” SetaniT SesaZlebelia damatebiTi saeqstraqcio 

zedapirebis gaCena muxis kasrebis Siga sivrceSi. Teoriuli 

gaTvlebiT SesaZlebelia muxis xis kasrebis “sicocxlis” 

mniSvnelovani gaxangrZliveba, rac uzrunvelyofs maRal 

ekonomikur efeqts.  

3. gamofituli muxis xis kasrebis cnobili alternatiuli 

saSualebebis kvlevam gamoavlina maTi uaryofiTi Tvisebebi, rac 

aisaxeba mza produqtis organoleptikur Tvisebebsa da xarisxze. 

4. gamofituli muxis xis kasrebis cnobili alternatiuli 

meTodebi gamoirCeva rogorc damzadebis, aseve saeqspluatacio 

sirTuleebiT, rac zRudavs maT gamoyenebas. 

5. Seswavlili iqna muxis xis kasrSi mimdinare eqstraqciuli 

procesis kinetika da miRebulia eqsponencialuri gantoleba. 

Teoriuli kvlevebiT miRebuli miznobrivi nivTierebis 

(mTrimlavi nivTierebebi) koncentraciuli wonasworoba myar da 

Txevad fazebs Soris myardeba daaxloebiT 80 dekadis Semdeg. 

spirtis daZvelebis xangrZlivobis Semdgomi gazrdiT mTrimlavi 

nivTierebebis eqstraqcia grZeldeba, magram gacilebiT naklebi 

intensivobiT.  

6. sakoniake spirtis dasaZvelebeli muxis kasrebis teqnologiuri 

resursis gazrdis mizniT SemuSavebulia muxis xis namzadebis 

geometriuli konfiguraciis variantebi da maTi kasrSi 

ganTavsebis optimaluri sqemebi. 

7. dadgenilia saeqstraqcio muxis xis detalebis geometriuli 

parametrebis optimaluri mniSvnelobebi, rac gulisxmobs 
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detalebis masisa da sakontaqto zedapirebis farTobebis 

maqsimaluri mniSvnelobebis miRebas. 

8. Catarebulia saeqstraqcio spiraluri zedapirebis optimizacia 

geometriuli modelirebis safuZvelze. Kkompiuteruli programa 

AutoCAD–is gamoyenebiT agebuli, gaanalizebuli da 

optimizebulia spiraluri brunvis zedapiri - turbosoma, 

romlis namzads fiqsirebuli parametrebi gaaCnia da miRebulia 

siTxeebTan sakontaqto efeqturi zedapiri, teqnologiuri 

SezRudvebis gaTvaliswinebiT. 

9. damuSavebuli da ganalizebulia muxis merqanSi kapilaruli 

ZalebiT siTxis moZraobis fizikuri modeli, riTac Teoriulad 

ganisazRvra kasrSi vertikalurad ganTavsebul muxis xis 

namzadebSi siTxis asvlis maqsimaluri simaRle da dadginda 

namzadebis safexurebis optimaluri zomebi. 

10. eqsperimentuli kvlevebiT ganisazRvra namzadebSi spirtis 

SeRwevis damokidebuleba nimuSebis parametrebze. kerZod 

oTxkviriani dayovnebis Semdeg maqsimaluri efeqti aRiniSna 0,6 

mm-iani Wrilebis siganis lazeruli teqnologiiT damuSavebuli 

nimuSisTvis, romlisTvisac torsuli zedapiris fardoba 

masasTan Seadgens 10,4 sm 2 /g. 

11. eqsperimentuli kvlevebisaTvis damzadda da laboratoriul 

pirobebSi gamoicada namzadebis ramodenime varianti, romelTagan 

saukeTeso Sedegi iqna miRebuli lazeruli teqnologiiT 

damuavebuli 0,6 mm-iani Wrilebis nimuSiT.  

12. eqsperimentuli kvlevebiT ganisazRvra namzadebis spirtiT 

eqstraqciis procesis eqsponencialuri konstantebi, romlebsac 

didi mniSvnelobaa aqvs Teoriuli kvlevebisaTvis. 

13. maqsimaluri efeqti miRebuli iqna 0,6 mm-iani Wrilebis siganis 

lazeruli teqnologiiT damuSavebuli nimuSiT, romliTac 

miznobrivi nivTierebis gamosavalma oTxkvirian periodSi 

Seadgina 92%. 

14. eqsperimentuli kvlevebiT ganisazRvra muxis nimuSebis 

torsuli zedapirebis da masis fardobis optimaluri 
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mniSvneloba, romelmac Seadgina 5 sm 2 /g. am sidides Seesabameba 

spirtis merqanSi SeRwevis maqsimaluri siRrme. 

15. dadginda muxis saeqstraqcio nimuSebis praqtikuli 

gamoyenebisaTvis saWiro xvedriTi danaxarjebi, romlebmac 1 l 

sakoniake spirtis dasaZveleblad Seadgina 0,03 aSS dolari. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 115 

                gamoyenebuli literatura 

 

1. g. berZeniSvili, m. xoStaria. avejis mopirkeTebis da gamoyvanis 

meTodologia. Tbilisi,  2013 - 146 gv.   

2. a. laSxi, koniakis warmoeba. Tbilisi: “ganaTleba”, 1967. - 506 gv. 

3. a. sirbilaZe koniakis teqnologia. Tbilisi: “sabWoTa 

saqarTvelo”, 1974. - 209 gv. 

4. v.xvedeliZe, b.bucxrikiZe. mcenareuli eqstraqtebis teqnologia. 

quTaisi: wereTlis saxelmwifo universiteti. 2011.- 155 gv. 

5. v.xvedeliZe. qimiur-farmacevtuli warmoebis procesebi, 

teqnologia da aparatebi. – quTaisi: mecniereba, 2009. -110 gv.  

6. z.jafariZe, n.TomaZe. mcenareuli needleulis eqstraqciis 

hidrodinamikuri procesis analizuri kvleva. saqarTvelos 

teqnikuri universiteti. SromaTa krebuli. 2011, #3(481), 76-79 gv. 

7. z.jafariZe, n.TomaZe. mcenareuli nedleulis eqstraqciis 

kinetikuri procesis kvleva. saqarTvelos teqnikuri 

universiteti. SromaTa krebuli. 2012, #2(484), 86-88 gv.  

8. z.jafariZe, v.xvedeliZe, n.TomaZe. mcenareuli needleulis 

eqstraqciis bio-fizikuri meqanizmi. “gamoyenebiTi qimiis 

problemebi” SromaTa krebuli. Tbilisi,  2012, 211-214 gv. 

9. Аксельруд Г.А., Лысянский В.М. Экстрагирование (система твердое тело – 

жидкость). – Л.: Химия, 1974. – 256 с. 

10. Джанполадян Л.М., Минджоян Е.Л.// Сб. Новые методы выдержки и 

непрерывная перегонка коньячных спиртов, 1961.-С.38. 

11. Дружинский И.А., Сложные поверхности: Математическое 

обеспечение:Справочник.: Машиностроение, 1985. – 263 с. 

12. Кавецкий Г.Д. , Васильев Б.В. Процессы и аппараты пищевой технологии.-2-

ое изд.,перераб. и доп. – М.: Колос, 2000.-551 с. 

13. Канделаки Е.Э. Проблемы промышленного освоения местных ресурсов-

заменителей древесного сырья. Тбилиси: «Сабчота Сакартвело», 1985, 291с. 

14. Кикнадзе З., Лагидзе В. «Имитационное моделирование архитектурно- 

бионических форм на ЭВМ». Труды ТБИЛЗНИИЭП, 1984.  



 116 

15. Кислухина О.В., Кюдулас И. Биотехнологические основы переработки 

растительного сырья. - Киев: Технология, 1997, -183 с. 

16. Корниенко Т. С. Расчет процесса извлечения веществ из щепы дуба в 

колонном экстракторе с неподвижным слоем и рециркуляцией экстрагента. 

Ворорнежская государственная технологическая академия // Хранение и 

переработка сельхозсырья. - 2005. - № 12. - С. 12 – 13. 

17. Лебедев Ю.С., Архитектурная Бионика, Стройиздат, Москва, 1990.–269 с. 

18. Луканин А.С., Байлук С.И.,Сидоренко А.Н.,Зражва С.Г. Истощение 

дубовой бочки с коньячным спиртом. -2011б с.10. 

19. Мартиненко Я.Э.Технология коньяка. Симферополь.«Таврида»,2003.-320 с. 

20. Нилов В.И., Скурихин И.М. Авторское свидетельство СССР #118026, 1958. 

21. Нилов В.И., Скурихин И.М. Технология выдержки коньячных спиртов в 

эмалированных цистернах. – Изд. «Крым»,1964. 

22. Оганесянц Л.А. Дуб и виноделие. Пищепромиздат, М., 1998, с. 182-197. 

23. Оноприйко А.В., Оноприйко В.А. Коньячный спирт: получение, выдержка 

ииспользование в производстве бренди. Ставрополь: СевКавГТУ, 2002.-31с. 

24. Петров А.П. Экономика промышленного исползования низкосортный 

древесны и отходов. Москва: «Лесная промышленность», 1981, 72с. 

25. Платонов И.Б. // Виноделие и виноградарство СССР. – 1964.-#1.-С.9. 

26. Потапов А.Н.,. Коршиков Ю.А,. Еремьев К.В., Горлов М.Д. Математическое 

описание процесса экстрагирования при различных топологиях движения 

материальных потоков. // Известия вузов. Пищевая технология. - 2005. - № 1. - 

С. 74 – 78. 

27. Рыжова Н.В.,Шутов В.В. Физика древесины. Кострома: изд-во КГТУ. 2009.- 

28. Романков П. Г., Курочкина М. И. Экстрагирование из твердых материалов. - 

Ленинград:  Химия, 1983. -211 с. 

29.Скурихин И. М. Химия коньяка и бренди. - М: ДеЛи принт, 2005. - 296 с. 

30. Скурихин И.М., Ефимов Б.Н.// Труды ВНИИВиВ «Магарач», Т.XIII, 1964.-

С.123. 

31.Технологические инструкции по производству и контролю качества коньяков. 

Госкомитет по пищевой промышленности при Госплане СССР.1965. 

32.Уголев Б.Н. Древесиноведение с основами лесного товароведения. М.: 



 117 

Лесная промышленность, 1986.- 365 с. 

33. Шахназарян Ф.А.,Саакян А.С.,Геворкян А.С. и др. Многократное    

использование древесины дуба в производстве коньяка //Садоводство и 

виноградарство Молдавии.- 1986, #4. – с.34-35.4. 

75с. 

34. http://ido.tsu.ru/schools/physmat/data/res/molek/uchpos/text/m6_08.htm 

35.Laser cutting & engraving wood. http://www.troteclaser.com/en 

US/Materials/Pages/Wood.aspx 

36. Antioxidant Capacity as Influenced by Total Phenolic and Anthocyanin Content 

Maturity, and Variety of Vaccinium Species /R.L.Prior. Food Chemistry.-1998.-

Vol.46, #47.- P.2686-2693. 

37. Expression of Genes Involved in Anthocyanin Biosynthesis in Relation to 

Anthocyanin, Proantocianidin and Flavonol Level Diring Bilberry Fruit Development 

/L.Jaakola. Plant  Physiology - 2002.- Vol.130, #2. –P.729-739. 

38. Hakkinen S.N. Conent of Flavonols and Selected Phenolic Asids in Strawberries 

and Vaccinium Species: Influence of Cultivar, Cultivation Site and Technique / Food 

Res.Intern.-2000.-Vol.33, #6. –P.517-524. 

39. http://nadalie.com/  

40. http://100wines.net/alternativyi-dubovoy-bochki-v-vinodelii/  

 

 

 

 

 

 

 

 

 

 

 

 

http://www.troteclaser.com/en%20US/Materials/Pages/Wood.aspx
http://www.troteclaser.com/en%20US/Materials/Pages/Wood.aspx
http://nadalie.com/
http://100wines.net/alternativyi-dubovoy-bochki-v-vinodelii/


 118 

                                              

 

 

 

 

 

 

                                              danarTi 

(eqsperimentuli kvlevis Sedegebi) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 119 

 

 



 120 

 

 



 121 

 

 



 122 

 

 



 123 

 

 

 



 124 

 

 



 125 

 

 



 126 

 

 



 127 

 

 



 128 

 

 



 129 

 

 



 130 

 

 



 131 

 

 



 132 

 

 



 133 

 

 



 134 

 

 



 135 

 


