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               naSromis saerTo daxasiaTeba 

 

      Temis aqtualoba: koniakis warmoebaSi muxis kasri 

praqtikulad Seucvleli WurWelia, romelSic awarmoeben 

sakoniake spirtis daZvelebas. ramodenime ciklis Semdeg kasri 

ifiteba im eqstraqciuli nivTierebebisagan, romlebic spirts 

aniWeben saboloo produqtisaTvis 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. 

     bolo aTwleulebis krizisma mkveTrad gamoavlina axali 

kasrebis  mwvave deficiti. sawarmoebi iZulebuli arian 

gamoiyenon Zveli kasrebi, romelTa asaki 20-25 weli an  ufro 

metia, rac ver uzrunvelyofs maRalxarisxovani produqciis 

warmoebas.  amitom, msoflioSi xarisxiani alkoholuri 

sasmelebis warmoebisaTvis mimdinareobs muxis kasrebis 

alternativebis Zieba muxis merqnis gamoyenebis safuZvelze. 

      miuxedavad aRniSnuli problemis gadawyvetisadmi 

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. 

      samuSaos mizani da amocanebi: naSromis mizania gamofituli 

muxis kasrebis teqnologiuri resursis gazrdis maRalefeqturi 

meTodebis Zieba da kvleva. 

      naSromis miznis misaRwevad dasmuli iyo Semdegi amocanebi: 
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    - 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; 

    - 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 da ZiriTadi 

parametrebis dadgena; 

    -   muxis xis saeqstraqcio detalebis eqsperimentuli 

gamokvleva laboratoriul pirobebSi da rekomendaciebis 

SemuSaveba.  

      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 muxis xis saeqstraqcio namzadebis 

originaluri konstruqciebis Seqmna da 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 
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maTi teqnologiuri resursi da miiRon maRali ekonomikuri 

efeqti. 

     naSromis aprobacia: naSromis Sedegebi moxsenebuli iyo 

saerTaSoriso samecniero konferenciebze: 

1. sakoniake spirtis dasaZvelebeli gamofituli muxis kasrebis 

teqnologiuri resursis gazrda. saerTaSoriso samecniero 

konferenciis – “kvebis mrewvelobis teqnologiuri procesebis 

da mowyobilobebis problemebi” Tbilisi, 2015.  

2. alkoholuri sasmelebis teqnologiis optimizacia muxis 

kasrebis efeqturi alternativebis gamoyenebiT. saerTaSoriso 

konferencia „xis resursebis da energiebis efeqturi gamoyeneba“  

(RERAM),  qalaq graci, avstria. 2015 wlis 12 Tebervali.  

https://www.dropbox.com/home/RERAM_all_exchange/Meetings 

         naSromis publikacia. sadisertacio naSromis ZiriTadi 

masalebi gamoqveynebulia oTx samecniero statiaSi. 

      sadisertacio naSromis moculoba da struqtura: 

sadisertacio naSromi warmodgenilia kompiuterze dabeWdil 135 

gverdze, Seicavs 35 naxazs,  10 cxrils, Sedgeba: Sesavlis, 

literaturis mimoxilvis, Sedegebis da maTi gansjis, ZiriTadi 

daskvnebis,  40 dasaxelebis gamoyenebuli literaturis da 

danarTisagan 17 gverdze. 

 

naSromis mokle Sinaarsi 

 

     SesavalSi ganxilulia rogorc saqarTvelos, aseve 

ucxoeTis qveynebis meRvineobebSi muxis xis kasrebis gamoyenebis 

arsebuli mdgomareoba. naCvenebia, rom sawarmoebSi, wlebis 

ganmavlobaSi, didi raodenobiT grovdeba gamofituli muxis xis 

kasrebi da maTi teqnologiuri resursis ganaxlebas, warmoebis 

ekonomikuri maCveneblebis asamaRleblad, eniWeba didi 

mniSvneloba. dasabuTebulia alternatiuli saSualebebis Ziebis 

da maTi mecnieruli kvlevis aucilebloba. 

     ganmartebulia sakiTxis aqtualoba, naSromis mizani, 

https://www.dropbox.com/home/RERAM_all_exchange/Meetings
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mecnieruli siaxle da praqtikuli Rirebuleba, dasaxulia 

kvlevis amocanebi. 

     pirvel TavSi (literaturis mimoxilva) naCvenebia 

saqarTveloSi da msoflioSi arsebuli sakasre muxis jiSebi, 

maTi gavrcelebis areali da maTgan warmoebuli merqnis 

deficiti mzardi moTxovnilebis fonze.  

     gaanalizebulia muxis merqnis fizikur-meqanikuri da qimiuri 

Tvisebebi, romlebic gansazRvraven spirtis daZvelebis procesSi 

mimdinare rTul eqstraqciul procesebs da alternativebis 

gamoyenebis SesaZleblobebs.  

      ganxilulia koniakis spirtis daZvelebis rogorc 

klasikuri, aseve alternatiuli meTodebi. kerZod, ganxilulia 

mominanqrebul rezervuarebSi spirtis daZvelebis meTodebi muxis 

merqnis Semadgeneli komponentebis gamoyenebiT. naCvenebia am 

meTodebis Tanmdevi teqnikuri xasiaTis sirTuleebi, rac 

dakavSirebulia rezervuarebSi Jangbadis xelovnur, dozirebul 

miwodebaSi. naCvenebia, rom merqnis mTeli rigi komponentebis 

(naxerxi, burbuSela da sxva) gamoyeneba, miuxedavad maTi maRali 

eqstraqciuli Tvisebebisa mniSvnelovnad arTulebs Semdgom 

saWiro ultrafiltraciul procesebs. aseve ar iZleva 

srulfasovan Sedegs muxis eqstraqtebis gamoyeneba, rogorc 

gamofituli kasrebis alternativa, radgan maTi warmoebis 

procesSi miRebuli masa kargavs muxis merqnis Rirebul, 

aromatis warmomqmnel komponentebs, ris gamoc aseTi 

eqstraqtebidan miRebul sasmelebs aqvT dabali organo-

leptikuri Tvisebebi. 

      gaanalizebulia eqstraqciuli procesebis Teoriuli 

kvlevebis ZiriTadi mimarTlebebi, kerZod molekuluri da 

konveqciuri difuziis maTematikuri formulirebebi. aRniSnulia, 

rom moyvanil maTematikur modelebSi Semavali zogierTi 

fizikuri sididis gansazRvra dakavSirebulia did 

sirTuleebTan, rac aZnelebs arsebuli Teoriebis praqtikul 
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gamoyenebas. amdenad, arsebuli Teoriuli baza saWiroebs Semdgom 

ganviTarebas.  

      literaturuli mimoxilvis safuZvelze gakeTebulia 

saTanado daskvnebi, romelTa Tanaxmad muxis merqnis saqstraqcio 

komponentebis alternatiuli nimuSebis optimaluri geometriuli 

parametrebis dasabuTeba da maTi gamoyeneba muxis kasrebis 

teqnologiuri resursis gazrdis mizniT aqtualuri sakiTxia. 

M   meore TavSi (Sedegebi da maTi gansja) – naCvenebia 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. 

      muxis kasrSi eqstraqciis procesSi aRiniSneba Semdegi 

stadiebi (nax.1): eqstragentis SeRweva kasris kedelSi 

(SeRwevadobis Sre), romelic mimdinareobs kapilaruli Zalebis 

moqmedebiT; ujredebSi arsebuli miznobrivi nivTierebebis 

dasveleba da gaxsna; nivTierebaTa gamorecxva gaxsnili 

forebidan; nivTierebaTa masagadatana molekuluri difuziiT 

gamyofi zedapiridan xsnarSi. 

 

nax.1. muxis kasrSi mimdinare eqstraqciis 
procesis fizikuri modeli 

 
     muxis  kasrSi  mimdinare  eqstraqciuli  procesis kinetika 

SesaZlebelia warmovadginoT eqsponencialuri gantolebiT 
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T.f.S.S.

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

 kg/m
3
,                  (1) 

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. 

     ramdenadac sawyis momentSi Txevad fazaSi miznobrivi 

nivTierebebis koncentracia nulis tolia, e.i. 0
T.f.C =0, amitom (1) 

gantoleba miiRebs Semdeg saxes 

                 )1(

0

ke
VV

VC
C 




T.f.S.S.

S.S.m.f.

  kg/m
3
.                    (2) 

     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 ganisazRvra Semdegi empiriuli formuliT:   

               
m.n.

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



....]./)(exp[. 1,1

kkkpCCCC
k

vV
  1/wm,           (3) 

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;  T.f.S.S. VVkV / - SeRwevadobis Sris 

moculobis fardobaa Txevadi fazis moculobasTan, m
3
/m

3
; 

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

     (3) gantolebidan miRebul k -s mniSvnelobisaTvis (2) 

formulidan vsazRvravT myaridan Txevad fazaSi miznobrivi 

nivTierebis, magaliTad, mTrimlavi nivTierebebis gadasvlis 

kinetikas, romelic gamoisaxeba eqsponencialuri grafikis saxiT 

(nax.2).  

 

Nnax.2. muxis kasrSi tanidebis eqstraqciis kinetikuri grafiki 

 

     grafikis asagebad miRebuli iyo Semdegi sawyisi monacemebi: 

mTrimlavi nivTierebebis minimaluri Semcveloba 12-15%  

tenianobis muxis masalaSi, literaturuli monacemebiT 

min.C 2...10% mTlian 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
. 
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     am monacemebisaTvis, miznobrivi nivTierebis wonasworuli 

koncentracia (2) gantolebis mixedviT Seadgens 0,28 kg/m
3
. amave 

gantolebiT gamoiTvleba mimdinare koncentracia. (3) 

gantolebidan konstantas mniSvneloba Seadgens - k = 36.10
9
. 

 

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 

ramodenime teqnikuri gadawyveta, romlebic warmodgenilia nax.3,4, 

5-ze. es teqnikuri gadawyveta iTvaliswinebs kasris 

samomsaxureblo naxvretidan  saTanado Tvisebebis mqone muxis 

masalisagan damzadebuli detalebis Setanas. 

 

Nnax.3. muxis xis namzadebis geometriuli konfiguraciebi:  

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

1- kasri; 2-sacobi; 3- namzadi 
 

     detalebis geometriis SerCevisas didi mniSvneloba eniWeba 

maTi zedapirebis farTobebis Tanafardobis sworad SerCevas. 

kerZod saWiroa, rom torsuli da gverduli zedapirebis 

fardoba iyos maqsimalurad didi. literaturuli wyaroebidan 

cnobilia, rom eqstraqtis gamoyofa torsuli zedapiridan 

bevrad ufro intensiuria vidre gverdiTidan. 
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      kasris zomebidan da myari da Txevadi fazebis saWiro 

Tanafardobidan gamomdinare detalebi kasrSi SesaZlebelia 

Seyvanili iyos mTlani namzadebis saxiT, rogorc es naCvenebia 

nax.3-ze, an moqnil bagirze anakrebis saxiT (nax.5), romelic 

iZleva maTi raodenobis sasurvel sididemde gazrdis 

SesaZleblobas.  

      nax.4-ze mocemul sqemaze kasris 1 torsul kedlebSi 

naxvretisadmi simetriulad, hermetulad Camagrebulia mcire 

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

naxvretidan daekideba U –seburi formis muxis detalebi saWiro 

raodenobiT. detalebis Cakideba, maTi ganawileba Reros sigrZeze 

da amoReba SesaZlebelia martivi samarjvis gamoyenebiT. 

      nax.3-ze warmodgenili variantebidan teqnologiuri da 

ekonomikuri mosazrebebidan gamomdinare yuradRebas imsaxurebs 

”a” da ”d” sqemebi. ”d” sqemis mixedviT namzadze Tanmimdevrulad, 

Wadrakiseburad ganlagebulia Rrmulebi da Sverilebi.  

      

 
nax.4.kasrSi xist Reroze N   nax.5.kasrSi saeqstraqcio namzadebis 
Cakidebuli muxis detalebi        SesaZlo ganlagebis sqema 
 

     nax.6-iT gansazRvrulia mocemuli namzadis geometriuli 

zomebis gavlena misi moculobis (Sesabamisad masis) gamoyenebis 

koeficientze da agreTve torsuli da gverdiTi zedapirebis 

Tanafardobaze. 

     moculobis gamoyenebis koeficienti toli iqneba 

11

11
hl

h
KV
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sadac 1h - namzadis Rrmulis siganea; 1l -Sverilis simaRlea. 

     namzadis torsuli da gverdiTi zedapirebis farTobebis 

fardoba tolia 

114

2

hl

a

F

F
KF







gv.

tor.

F
  

sadac a - kvadratuli kveTis namzadis gverdis sigrZea. 

       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.  

 

Nnax.6. muxis xis namzadebis parametrebis  
saangariSo sqema 

 

saeqstracio   spiraluri zedapirebis optimizacia   
geometriuli modelirebis gamoyenebiT 

 

      wriuli kveTis muxis xis saeqstraqcio namzadebis erT-erT 

geometriul konfiguracias warmoadgens infuziuri spirali. 

rogorc ucxoeli mwarmoeblebi amtkiceben sakmarisia spiralma 

eqvsi kviris ganmavlobaSi imoqmedos Rvinoze an spirtze, 

romlebic neitralur WurWelSi inaxeba, 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 

gadadis RvinoSi an spirtSi da es spiralebi Semdgomi gadadis 
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RvinoSi an spirtSi da es spiralebi Semdgomi gamoyenebisaTvis 

uvargisi xdeba. 

      intuicuri xedviT SesaZleblad migvaCnia warmovidginoT 

infuziuri spiralebis (Infusion spiral) principuli konfiguraciis 

optimizacia geometriuli modelirebis gamoyenebiT aucilebeli 

SezRudvebis gaTvaliswinebiT: 

         1.Kkonceptualurad (sityvierad/verbalurad):  

     sakontaqto “efeqturi” zedapiris maqsimumi, namzadis 

fiqsirebuli geometriuli  parametrebis sazRvrebSi, damuSavebis 

da gamoyenebis sferoSi arsebuli teqnologiuri SezRudvebis 

gaTvaliswinebiT.  

     2. principuli (ganzogadebuli) maTematikuri modeli 

optimizaciis amocanis kanonikuri formiT:  

                     S=CvSv+CнSн  →   max  ,  roca:                    (4) 

                        Sv ≤Fv(L,D,N); 

                        Sн≤ Fн(L,D,N);                                                                   (5) 

                        N= Fp(L , φ ); 

sadac: (4) miznis funqciaa (kriteriumi, funqcionali);  (5) - 

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. klasikuri 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 '

 , 

(5) formuliT vRebulobT 
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1sincos 22  E
 

     zemoT moyvanili metruli koeficientebi E,  G,  F 

gansazRvraven ara marto mrudis sigrZeebs, aramed saerTod 

yvela gazomvis Sedegebs  zedapiris SigniT (kuTxeebi, farTobebi, 

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

mxolod Sida geometrias. 

 

                                                 Nnax.7. 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(

0).(1

22
222

2

0 0

2222

b

baa
bbaa

drbrddrdbr

a




   







 

 
Nnax.8. infuziuri spiralis modeli (AutoCAD 2014) 

 

2. geometriuli  modelireba xorcieldeba  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).  

 

merqanSi siTxis moZraoba molekuluri 
Zalebis gavleniT 

 
      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 

Sefardeba sigrZis erTeulTan warmoadgens zedapiruli 

daWimulobis koeficients ( d. ), ganzomilebiT j/m 2  an n/m. 

      siTxis zedapiruli fenis molekulebs Siga molekulebTan 

SedarebiT aqvT Warbi potenciuri energia. siTxis zedapiris 

potenciuri energia proporciulia misi zedapiris farTobis 

SE .d.  

      koniakis spirtSi vertikalurad moTavsebuli muxis merqnis 

saeqstraqcio namzadis kapilarSi (nax.9) 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 . 

 

nax.9. namzadis kapilarebSi spirtis moZraobis 
saangariSo sqema 

 

                        hsk pppp                       (6) 

   kapilarSi siTxis moZraobis intensivoba, romelic gamoisaxeba 
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misi moculobiTi siCqariT ddV / , m
3
/wm, ganisazRvreba puazelis 

gantolebiT 

                         p
l

r

d

dV






 8

4

,                    (7) 

sadac r - kapilaris radiusia, m; l  - kapilaris sigrZe, m; 

        - siTxis dinamikuri siblantea, pa.wm. 

kapilaruli wneva cilindrul kapilarSi ganisazRvreba 

formuliT 

                           
r

p
 cos2 d

k                      (8) 

sadac   - kapilarSi meniskis maxvili kuTxea. 

      kapilarSi siTxis asvla wydeba rodesac kapilaruli wneva 

absoluturi sididiT gautoldeba simZimis Zalis wnevas. siTxis 

asvlis maqsimaluri simaRle SeiZleba ganisazRvros formuliT 

                       
gr




cos2
max

d
 ,                  (9) 

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 ,                      (10) 

sadac 0p  - namzadis garemomcveli ares wnevaa, pa. 

      literaturuli monacemebiT spirtisaTvis zedapiruli 

daWimulobis koeficienti d. =0,022 n/m; 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. 
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    kapilaruli wneva (8) formulidan Seadgens k.p =195 pa. haeris 

haeris winaaRmdegobis wneva tolia  

h.p =(1,05...1,1) 0p = 1,1.100=110 pa, 

sadac garemomcveli ares wneva 0p  ganisazRvreba namzadis 

safexurebis zeda da qveda zedapirebs Soris hidrostatikuri 

wnevebis sxvaobiT, anu safexuris l  sigrZiT (nax.9). aRniSnuli 

sidide Seadgens 10 mm-s, rac Seesabameba 100 pa hidrostatikuri 

wnevebis sxvaobas.  

      (10) formulidan wnevaTa sxvaoba, romelic iwvevs siTxis 

moZraobas kapilarebSi tolia p =180 pa. kapilarSi siTxis 

asvlis maqsimaluri simaRle (9) formuliT Seadgens max 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 gagrZeldeba ramodenime weli. 

 

muxis saeqstraqcio namzadebis eqsperimentuli 
kvleva spirtis daZvelebis procesSi 

 

     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 
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nivTierebas warmoadgens mTrimlavi nivTierebebi, romlebic sxva 

nivTierebebTan SedarebiT ufro swrafad gadadian spirtSi. 

kvlevebisadmi aseTi midgoma sruliad adeqvaturia sxvadasxva 

konfiguraciis namzadebis SedarebiTi SefasebisaTvis. 

      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.10).  

 
            nax.10. 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. 

      ramdenadac eqstraqciis procesSi gacilebiT mniSvnelovan 

rols TamaSobs nimuSis torsuli zedapiris farTobi, amdenad 

nimuSebis dasaxasiaTeblad SemoviReT nimuSis erTeul masaze 

mosuli torsuli zedapiris farTobi, anu nim.tor. GF / , sm 2 /g. 

SerCeuli nimuSebis maxasiaTeblebi moyvanilia cxrilSi 1. 

      cdebi tardeboda q.Tbilisis koniakis qarxana ss 

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

      spirtSi mTrimlavi nivTierebebis Semcvelobis gansazRvra 

xdeboda belorusiis nacionaluri mecnierebaTa akademiis 
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“sursaTis samecniero-praqtikul centrSi” damtkicebuli 

meTodikis mixedviT. amave meTodikiT sargeblobs Sps “normas” 

sagamocdo laboratoria.                             

                                                           cxrili 1 

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 /s

m 2
 

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

 

 

nax.11. sacdeli nimuSebi q. Tbilisis koniakis  
qarxnis 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.  

              eqsperimentuli kvlevis Sedegebi 

 

      eqsperimentuli kvlevis Sedegebi sxvadasxva parametrebis 

muxis  saeqstraqcio nimuSebisaTvis warmodgenilia cxrilSi 2. 

zemoT naCvenebi iyo, rom muxis merqnidan mTrimlavi 

nivTierebebis eqstraqciis process aqvs eqsponencialuri xasiaTi 
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da igi eqvemdebareba Semdeg gantolebas 

                        ke
VV

cG
C 


 1

m.f.T..f

m.nm.f.

.T.f. ,                   (11) 

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 2 

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 

 

     cxrili 2–is monacemebis mixedviT, eqsponencialuri 

gantolebidan ganisazRvra nimuSebis konstantebis mniSvnelobebi 

 (cxrili 3) formuliT 

                   
















)(
ln

1

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

m.n.m.f.

VVCG

cG
k


               (12) 

                                                           cxrili 3 

nimuSebis konstantebis mniSvnelobebi 

                                                           
nimuSis # 1 2 3 4 

konstanta k  0,057 0,395 0,960 0,650 
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    cxrilis 2,3 monacemebiT da (11) formuliT sxvadasxva 

nimuSisaTvis aigo eqsponencialuri grafikebi (nax.12...nax.15) 

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%; 

     - 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.12. mTliani nimuSis eqstraqciis 

eqsponencialuri grafiki 
 
 

 
nax.13. 1.0 mm Wrilebiani nimuSis eqstraqciis 

eqsponencialuri grafiki 
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nax.14. lazeriT damuSavebuli 0,6 mm Wrilebiani 
nimuSis eqstraqciis eqsponencialuri grafiki 

 

 
nax.15. 3,2 mm Wrilebiani nimuSis eqstraqciis 

eqsponencialuri grafiki 
 
      mTliani nimuSis SemTxvevaSi (nax.12) 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 2 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 mTlin nimuSSi mcirea spirtis SeRwevadoba da Sesabamisad 

dabalia eqstraqciis maCvenebeli. garda amisa am nimuSisaTvis 

Zalze dabalia torsuli zedapiris farTobis Sefardeba nimuSis 

masasTan, romelic Seadgens 0,22-s. 

       1,0 mm Wrilebiani nimuSis SemTxvevaSi (nax.13) myar da 

Txevad fazebs Soris wonasworuli koncentracia Seadgens 
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5,3
077,01

06,0.4,62








m.f.T..f

m.nm.f.

.won..
VV

cG
C  g/dm

3
 

     cxrilis 2 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.13) 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 (nax.15). 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 2 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.15) 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, erTi da igive 

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

Sesabamisad mcirdeba miznobrivi nivTierebis raodenobac, rac 

meore nimuSTan SedarebiT aisaxeba eqstraqciiT gamoyofili 

nivTierebis raodenobaze. 

      cxrilidan 2 da nax.14-dan Cans, rom yvelaze kargi Sedegi 

miviReT mesame nimuSis SemTxvevaSi, romelis Wrilebi 
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Sesarulebulia 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 2 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.14) 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. 

     muxis namzadebSi torsuli zedapirebis gazrda 

SesaZlebelia mxolod ganivi Wrilebis SesrulebiT. magram 

ganivi Wrilebis gazrda erTdroulad iwvevs namzadis masis da 
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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.16, mrudi 4). 

                                                           cxrili 4 

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.16. nim.tor. GF /  sm 2 /g sididis gavlena 

eqstraqciuli procesis intensivobaze 
 

      nimuSebis oTxkviriani eqstraqciis bolos, mTrimlav 

naerTebTan erTad ganisazRvra spirtSi saerTo eqstraqtis done. 

Sedegebi moyvanilia cxrilSi 4. 

      nax. 17-ze warmodgenilia cxrili 4-is grafikuli 

gamosaxuleba. 

      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. 
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nax.17. saerTo eqstraqtis gamosavlis damokidebuleba 

nimuSebis nim.tor. GF /  maCvenebelze oTxkviriani eqstraqciis dros 

 
      Catarebulma kvlevebma saSualeba mogvca dagvedgina muxis 

kasrebSi sakoniake spirtis daZvelebis dros mimdinare 

eqstraqciul procesSi merqanSi spirtis 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 5. 

                                                          cxrili 5 

     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 
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      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 6) SeiZleba miviRoT saSualo 

miSvnelobebad, ramdenadac siTxis Sewova nimuSebSi xdeba 

rogorc torsuli, aseve gverdiTi zedapirebidan.  

      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. 

 

                                                         cxrili 6 

muxis nimuSebSi spirtis SeRwevis sidide                                                  

nimuSis # 1 2 3 4 

spirtis SeRwevis 

sidide x , mm 

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

 

      nax. 18-ze warmodgenilia nim.tor. GF /  sm 2 /g sididis gavlenis 

grafiki muxis nimuSebSi spirtis SeRwevis sidideze oTxkviriani 

dayovnebis Semdeg 

 

nax.18. nim.tor. GF /  sm 2 /g sididis gavlena muxis nimuSebSi 

spirtis SeRwevis sidideze oTxkviriani dayovnebis Semdeg 
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      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. 

      samuSaos dasasruls, 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. 

 

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 

ekonomiur 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 
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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 

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 
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saukeTeso Sedegi iqna miRebuli lazeruli teqnologiiT 

damuSavebuli 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 

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. 
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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. 

https://www.dropbox.com/home/RERAM_all_exchange/Meetings
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        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 

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. 
 

 


