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                                Sesavali 
 
    kvebis mrewveloba moicavs mraval dargs. yoveli dargi, Tavis mxriv 

moicavs aseve mraval, xSir SemTxvevaSi specifikur teqnologiur 

mowyobilobebs. aseTi simravlis mowyobilobebis Seswavla, studentisaTvis 

saswavlo gegmiT gaTvaliswinebul vadebSi, SeuZlebelia. amitom, 

warmodgenili kursis swavlebisadmi meToduri midgoma, mravali qveynis 

umaRles saswavleblebSi aris gansxvavebuli. 

    saqarTvelos teqnikur universitetSi, “kvebis sawarmoTa manqanebisa da 

aparatebis” specialobis Camoyalibebidan dRemde teqnologiuri 

mowyobilobebis kursis swavleba mimdinareobda dargobrivi principiT. gasul 

wlebSi aseTi midgoma gamarTlebuli iyo imiT, rom Cveni qveynis kvebis 

mrawvelobaSi dominirebda ori dargi – Caisa da Rvinis mrewveloba da 

kursdamTavrebulTa didi nawilis dasaqmeba xdeboda aRniSnul dargebSi. 

    dargobrivi principiT swavlebis dros studenti vrclad da 

srulyofilad swavlobs calkeuli dargis mowyobilobebs, magram igi 

Rebulobs sakmaod viwro specializacias da xSir SemTxvevaSi SromiTi 

saqmianoba uwevs sruliad sxva profilis sawarmoSi. 

    Tanamedrove pirobebSi, rodesac gezi aRebulia farTo profilis 

axalgazrda specialistebis momzadebisaken, mizanSewonilia teqnologiuri 

mowyobilobebis kursis swavleba xdebodes ara dargobrivi, aramed maTi 

funqcionaluri daniSnulebis mixedviT. es saSualebas gvaZlevs 

funqcionalur jgufebSi SevitanoT calkeuli dargebis yvelaze ufro 

progresuli, Tanamedrove manqanebi da aparatebi da swavlebisaTvis 

gankuTvnil droSi movicvaT kvebis mrewvelobis dargebis gacilebiT didi 

raodenoba. amiT students momavali praqtikuli saqmianobis periodSi 

saSualeba eZleva damoukideblad ganazogados sxvadasxva funqcionaluri 

jgufis mowyobilobebis agebuleba,  maTi teqnologiuri, kinematikuri da 

Zalovani gaangariSebebis saerTo meToduri safuZvlebi da miiRos 

racionaluri teqnikuri gadawyvetilebebi. 

     ZiriTadi cnebebi teqnologiuri mowyobilobebis Sesaxeb. Nnebismier 

kvebis mrewvelobis sawarmoSi gvxvdeba sxvdasxva daniSnulebis 

mowyobilobebi: energetikuli, Siga saqarxno satransporto saSualebebi, 

sanitarul-higienuri, damxmare da ZiriTadi teqnologiuri mowyobilobebi. 
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    ZiriTad teqnologiur mowyobilobebs miekuTvneba im manqanebisa da 

aparatebis erToblioba, romlebzedac sruldeba sawarmos ZiriTadi 

teqnologiuri procesiT gaTvaliswinebuli calkeuli operaciebi. 

winamdebare kursSi warmodgenilia mxolod ZiriTadi teqnologiuri 

mowyobilobebi, romlebic SeiZleba gavyoT or jgufad – manqanebad da 

apartebad. 

    teqnologiur mowyobilobebSi manqana warmoadgens im meqanizmebis 

erTobliobas, sadac gadasamuSavebeli nedleuli muSa organoebiT ganicdis 

meqanikur zemoqmedebas an teqnologiur gadaadgilebas, ris Sedegadac igi 

icvlis formas, zomebs an sxva romelime saxis fizikur Tvisebas. 

    aparati ewodeba iseT mowyobilobas, sadac gadasamuSavebeli nedleuli 

ganicdis Tbur an bioqimiur gardaqmnebs. zogjer aparatebic aRWurvilia 

muSa organoebiT, momrevi meqanizmebis saxiT, romlebic xels uwyoben 

procesis intensivobis gazrdas. 

    manqana Sedgeba ramodenime ZiriTadi struqturuli erTeulisagan, esenia: 

energiis wyaro (upiratesad eleqtroZrava), gadacemebi, amsrulebeli 

meqanizmebi da muSa organoebi. zogjer am struqturul erTeulebs emateba 

mkvebavi mowyobilobebi. 

    energiis wyaros daniSnulebaa muSa organoebis moZraobaSi moyvana da maT 

amZrav lilvze saWiro simZlavris Seqmna. 

    gadacemebi SeiZleba iyos: meqanikuri, hidravlikuri, pnevmatikuri, 

eleqtruli an kombinirebuli. maTi daniSnulebaa moZraobis gadacema energiis 

wyarodan muSa  organoebamde. 

    amsrulebeli meqanizmebi gankuTvnilia muSa organoebisaTvis winaswar 

gansazRvruli kanonzomierebiT moZraobis misaniWeblad. 

    manqanis bolo rgols warmoadgens muSa organo, romelic uSualo 

SexebaSia gadasamuSavebel masalasTan. muSa organo SeiZleba iyos 

damamuSavebeli da damWeri. damamuSavebeli muSa organo meqanikur 

zemoqmedebas axdens masalaze, xolo damWeri - masalas ikavebs garkveul 

moculobaSi an poziciaze, sxva muSa organos mimarT. 

    muSa organoebis raodenobis mixedviT SeiZleba ganisazRvros manqanis 

sirTulis xarisxi. Tu muSa organoebis raodenoba erTi an oria, manqana 

SeiZleba CaiTvalos rogorc martivi, xolo Tu muSa organoebis raodenoba 

orze metia, maSin saqme gvaqvs rTul manqanasTan. 
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    manqanebis mkvebavi mowyobilobebi daniSnulia nedleulis an Sualeduri 

produqtebis dozirebuli miwodebisaTvis. manqanis tipis mixedviT dozireba 

SeiZleba sruldebodes uwyvetad an porciulad. 

    garda zemoTaRniSnulisa, manqanebi aRWurvili arian samarTi, 

maregulirebeli da blokirebis meqanizmebiT, romlebic gankuTvnili arian 

manqanis gaSveba-gaCerebis, reJimebis regulirebis da dazianebaTa 

prevenciisaTvis. 

    muSa ciklis struqturis mixedviT arCeven perioduli da uwyveti 

qmedebis manqanebsa da aparatebs. perioduli qmedebis manqanebSi 

teqnologiuri operacia sruldeba drois gansazRvrul monakveTSi, romlis 

Semdeg manqana unda gaCerdes  damuSavebuli masalis gamotvirTvisaTvis. 

ganuwyveteli qmedebis manqanebSi nedleulis miwodeba da mza nawarmis miReba 

sruldeba uwyvet reJimSi. 

    meqanizaciisa da avtomatizaciis donis mixedviT arCeven araavtomatur, 

naxevrad avtomatur da avtomatur manqanebs. 

    araavtomatur manqanebSi damxmare operaciebi (CatvirTva-gamotvirTva, 

reJimebis kontroli) da zogierTi teqnologiuri operaciac sruldeba 

operatoris uSualo monawileobiT. 

    naxevrad avtomatur manqanebSi mxolod zogierTi damxmare operacia 

moiTxovs adamianis Carevas. 

    avtomatur manqanebSi yvela ZiriTadi da damxmare operacia sruldeba 

avtomatur reJimSi. operatori mxolod Tvalyurs adevnebs procesis 

mimdinareobas. Tanamedrove mowyobilobebis da maTSi mimdinare procesebis 

marTva sruldeba kompiuteruli sistemebis gamoyenebiT. 

    manqanebis da aparatebis teqnikur-ekonomikuri maCveneblebi. Nnebismieri 

manqana an aparati xasiaTdeba  teqnikur-ekonomikuri  maCveneblebiT. aseTebia:  

efeqturoba, mwarmoebloba, nawarmis damuSavebis sizuste, energotevadoba 

liTontevadoba, margi qmedebis koeficienti da sxva. 

    manqanis efeqturoba aris kompleqsuri ekonomikuri maCvenebeli, romelsac 

ganzogadebulad gamosaxaven efeqturobis koeficientiT E  

                              


=
C

N
E  , 

sadac N  aris manqanis mier wlis ganmavlobaSi gamoSvebuli produqciis 

           raodenoba; 
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      C - manqanis momsaxurebaze wliuri danaxarjebis jami. 

    manqanebis da aparatebis mniSvnelovan teqnikur-ekonomikur maCvenebels 

warmoadgens mwarmoebloba, romelic aris drois erTeulSi gamoSvebuli 

produqciis raodenoba. Mmwarmoebloba SeiZleba iyos masuri, moculobiTi 

da calobrivi. erTeulTa saerTaSoriso sistemis mixedviT, maTi 

ganzomilebebi Sesabamisad iqneba: kg/wm; m3/wm; litri/wm; (siTxeebisTvis) 

cali/wm. Tumca, xSir SemTxvevaSi, aRricxvianobis da materialuri balansis 

gangariSebisas,  moxerxebulia sxva ufro didi ganzomilebebis gamoyeneba, 

magaliTad: kg/sT;  tona/sT; tona/dRe-RameSi;  m3/wT;  m3/sT; litri/sT; 

dal/sT; cali/wT; cali/sT da sxva. 

    manqanis muSaobis sizustes gansazRvravs gamoSvebuli nawarmis sizuste 

(magaliTad, wonis, moculobis, xazovani zomebis sizuste), romelic 

gansazRvrulia standartiT, dasaSvebi cdomilebiT. 

    manqanis energotevadoba aris gamoSvebul erTeul produqciaze mosuli 

energodanaxarjebi, magaliTad, kvt/kg; kvt/t da sxva. 

    manqanis liTontevadobis dasaxasiaTeblad xSirad sargebloben 

liTontevadobis koeficientiT K  , romelic warmoadgens  Zravis simZlavris 

N  Sefardebas manqanis masasTan M  

                                                   MNK /=  

    zemoT moyvanili manqanebis teqnikur-ekonomikuri  maCveneblebi aris 

zogadi maxaiaTeblebis arasruli CamonaTvali. calkeul, konkretul 

SemTxvevaSi manqanis daxasiaTeba SesaZlebelia sxva teqnikur-ekonomikuri  

maCveneblebiT. 
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1. sasursaTo nedleulis meqanikuri  

damamuSavebeli mowyobilobebi 

1.1. nedleulis daqucmacebis meTodebi 
 
     kvebis mrewvelobis mTel rig dargebSi, mza produqciis misaRebad, 

saWiroa sawyisi nedleulis da naxevarfabrikatebis daqucmaceba 

gansxvavebuli zomiTi Semadgenlobis dispersul fraqciebad. Kkvebis 

produqtebis warmoebisaTvis saWiro nedleuli gamoirCeva didi 

mravalferovnebiT, rogorc fizikur-meqanikuri, aseve bioqimiuri 

SemadgenlobiT. umravles SemTxvevaSi, nedleuli warmoadgens fxvier, nayar 

masalas, gansxvavebuli fizikur-meqanikuri TvisebebiT. nedleulis da 

naxevarfabrikatis daqucmaceba ar aris mxolod meqanikuri procesi, is xSir 

SemTxvevaSi gansazRvravs mza produqciis xarisxs. magaliTad, yurZnis 

daWyleta pirvelad meRvineobaSi; Cais naxevarfabrikatis daWra-daqucmaceba 

nawilakebis standartuli zomis fraqciebad da sxv. amitom, yoveli 

konkretuli SemTxvevisaTvis SerCeuli unda iyos daqucmacebis optimaluri 

meTodi da reJimuli parametrebi. nedleulis mravalferovneba gansazRvravs 

kvebis mrewvelobaSi gamoyenebuli daqucmacebis meTodebisa da 

mowyobilobebis  simravles. maTi SerCevisas, produqciis xarisxobrivi 

maCveneblebis garda, aucilebelia saWiro mwarmoeblobis gaTvaliswinebac. es 

ori faqtori mniSvnelovania swori teqnikuri gadawyvetilebis misaRebad.  

    damqucmacebeli manqanebi, garda zemoTaRniSnuli pirveladi meRvineobis   

da Cais warmoebisa, gamoiyeneba kvebis mrewvelobis mraval dargSi: 

marcvleulis gadasamuSaveblad fqvilisa da burRulis misaRebad; 

kombinirebuli sakvebis warmoebaSi komponentebis daqucmacebisaTvis; kvebis 

koncentratebis; sakonditro; sakonservo sawarmoebSi da mraval sxva dargSi.                            

aRniSnuli manqanebis parametrebis optimizaciisaTvis didi mniSvneloba 

aqvs maTSi mimdinare procesebis swor analizs da reJimebis dasabuTebas. Aam 

mimarTulebiT rogorc ucxoeli, aseve qarTveli mecnierebis da 

specialistebis mier Catarebulia mravali Teoriuli da eqsperimentuli 

kvleva, romlebic safuZvlad daedo Tanamedrove maRalmwarmoebluri da 

maRalefeqturi manqanebis konstruirebas da Seqmnas. 

    nedleulisa da mza produqciisadmi teqnologiuri moTxovnebis 

Sesabamisad, agreTve maTi fizikur-meqanikuri Tvisebebis gaTvaliswinebiT, 

damqucmacebel manqanebSi SeiZleba gamoyenebuli iyos daqucmacebis 
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sxvadasxva meTodi: daWyleta, gaxleCa, Wra, Telva, gaxexva, dartymiTi 

zemoqmedeba da sxv. umravles SemTxvevaSi gvxvdeba am meTodebis sxvadasxva 

saxis kombinirebuli moqmedeba. vinaidan, masalebis daqucmaceba aris 

dinamikuri procesi, amitom aRniSnuli deformaciebi sufTa saxiT 

praqtikulad ar gvxvdeba. Yyovel deformaciul moqmedebas Tan axlavs erTi 

an ramodenime sxva saxis deformacia. Nnax.1.1-ze moyvanilia ZiriTad 

deformaciaTa saxeebi, romelTa zemoqmedebis wili mniSvnelovnad aRemateba 

Tanmxleb deformaciebs. 

daWyletis dros (nax.1.1,a), sxeuli gare datvirTvis moqmedebiT 

deformirdeba mTel moculobaSi da rodesac Siga daZabuloba gadaaWarbebs 

kumSvaze simtkicis zRvars, igi ganicdis rRvevas. Ees movlena miekuTvneba 

kumSviT deformacias. 

        

                nax.1.1. fxvieri masalebis daqucmacebis meTodebi 

 

gaxleCis SemTxvevaSi (nax.1.1,b) sxeulis rRveva xdeba datvirTvebis 

maqsimaluri koncentraciis adgilebSi, ris Sedegadac is SeiZleba gaiyos 

ramodenime nawilad. aRniSnul meqanikur models Seesabameba agreTve Telvis 

da adgilobrivi Telvis deformaciebic. 

masalis nawilakebi msxvrevas ganicdis RunviTi deformaciis gavleniT 

(nax.1.1,g). es meTodi xasiaTdeba imiT, rom miRebul nawilakebs aqvs ufro 

Tanabari forma da zomebi. Ees Zalze efeqturia magaliTad, Cais 

naxevarfabrikatis gadamuSavebis dros. 

Wris meTodi  (nax.1.1,d) gamoiyeneba  maSin, rodesac  masalis daqucmaceba 

saWiroa winaswar dadgenili zomebiT. Ees meTodi farTod gamoiyeneba 

Tambaqos warmoebaSi, sakonservo qarxnebSi – xil-bostneulis dasaWrelad da 

sxv. 
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masalis gaxexviT damuSavebisas (nax.1.1,e), daqucmaceba xdeba kumSvis, 

Wris da Telvis Zalebis erToblivi moqmedebiT. Ees meTodi  gamoiyeneba 

magaliTad, sakonservo warmoebaSi pomidvris gasaxexad, wvril-dispersiuli 

produqtis misaRebad. 

nax.1.1,v-ze naCvenebia daqucmacebis meTodi Seyursuli dartymiT, ris 

Sedegadac sxeuli irRveva intensiuri dinamikuri datvirTvis moqmedebiT. erT 

wertilSi koncentrirebuli dartymis Sedegad miRebuli efeqti analogiuria 

gaxleCis (nax.1.1,b), xolo Tu datvirTva Tanabrad aris ganawilebuli mTel 

moculobaSi, maSin efeqti kumSvis analogiuria (nax.11,a). 

Tavisufali dartymis dros (nax.1.1,z) sxeulis rRveva xdeba misi 

dartymiT uZrav zedapirze an muSa organoebze, agreTve – nakadSi sxva 

sxeulebze. Ees meTodi realizebulia yurZnis saWylet-klertgamclel 

manqanebSi maRalxarisxovani Rvinomasalebis warmoebisaTvis. 

zemoTganxiluli daqucmacebis meTodebis mixedviT mowyobilobebi 

SeiZleba davyoT ramodenime jgufad: 1. saxleC-samsxvrevi; 2. saWyleti; 3. 

saWylet-saxexi; 4. dartymiTi moqmedebis; 5. dartymiT-gamxexi. 

 

1.2. fxvieri masalebis damqucmacebeli 
mowyobilobebi 

             
nax.1.2-ze warmodgenilia mowyobilobaTa principuli sqemebi, romlebic 

daniSnulia rogorc kvebis mrewvelobis, aseve sxva dargebis fxvieri 

masalebis daqucmacebisaTvis. 

ybebiani samsxvrevi (nax.1.2,a) Sedgeba uZravi 1 da moZravi 2 ybebisagan, 

romelTa muSa zedapirebi Sesrulebulia grZivi mWreli rifebis saxiT. 

moZravi yba saxsris 3 mimarT asrulebs rxeviT moZraobas  da  dartymiT  

zemoqmedebs muSa areSi gravitaciulad moZrav masalaze. moZravi ybis 2 

rxevis sixSire iseTia, rom ramdenimejer axdens dartymas erTi da igive 

moZrav sxeulze, rac iwvevs mis intensiur daqucmacebas. am mowyobilobaSi 

realizebulia msxvrevis (nax.1.1,g), gaxleCis (nax.1.1,b) da Seyursuli dartymis 

(nax.1.1,v) meTodebi. ukanasknel SemTxvevaSi ybebs aqvs gluvi muSa zedapirebi. 

aseTi mowyobilobebi upiratesad gamoiyeneba iseTi masalebis 

daqucmacebisaTvis, romelTa nawilakebi gamoirCeva maRali simtkiciT da 

moiTxovs aseve maRal xvedriT energodanaxarjebs. 

    nax.1.1, g-ze   naCvenebi   msxvrevis    meTodi    gamoyenebulia   konusur 
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mowyobilobebSi (nax.1.2,b), romelTa muSa organoebs warmoadgens wakveTili 

formis uZravi 1 da moZravi 2 konusebi. amasTan, konusi 2, romelic 

eqscentrulad aris Casmuli uZrav Siga konusSi 1, asrulebs brtyel wriul-

gadataniT moZraobas. amitom, muSa RreCo or konusur zedapirs Soris 

mudmivad icvleba. imis gamo, rom konusebis zedapirebs aqvT gansxvavebuli 

simrudis radiusebi, maTi miaxloebisas masalis nawilakebi ganicdis Runvis 

deformacias da imsxvreva. aqac, iseve rogorc wina SemTxvevaSi, masla muSa 

areSi moZraobs gravitaciulad. 

    gaxleCis meTodi (nax.1.1,b) udevs safuZvlad kbil-lilvakian 

mowyobilobas (nax.1.2, g). lilvakebis 1 gare zedapirze moWrilia soliseburi 

kbilebi 2, romelTa Sverilebi lilvakebis brunvis dros kontaqtSi modis 

erTmaneTTan. Sedegad xdeba masalis wataceba da misi nawilakebis gaxleCa. 

    sxvadasxva fxvieri maslis, gaxexvis meTodiT (nax.1.1,e) daqucmacebisaTvis, 

gamoiyeneba diskoebiani wisqvilebi (nax.1.2,d), romelTa ZiriTadi muSa 

organoebia uZravi 1,2 da maT Soris moZravi 3 diskoebi. diskoebis 1 da 2 Siga 

torsuli zedapirebi da  diskos 3 orive torsuli zedapiri Sesrulebulia 

mWreli spiraluri formis rifebis saxiT. disko 3 dasmulia amZrav lilvze 5. 

amave lilvze damagrebulia ori cali sxvadasxva mimarTulebis xraxnuli 

frTa 4, romlebic brunavs diskoebSi 1,2 gakeTebul xvrelebSi.  masala  

miewodeba  xvimirebidan  6  TviTdinebiT  da xraxnul frTebs 4 Seaqvs 

diskebs Soris muSa areSi. aq uZrav da moZrav zedapirebs Soris, rifebis 

intensiuri zemoqmedebiT masala ganicdis daqucmacebas gaxexis meTodiT. 

ganxilul principze momuSave wisqvilebi gansakuTrebiT warmatebiT 

gamoiyeneba sakonditro warmoebaSi Saqrisa da sxva nedleulis 

daqucmacebisaTvis. amave warmoebaSi farTod gamoyeneba nax.1.2,e-ze naCvenebi 

rbia damqucmaceblebi, romlebSic realizebulia daWyletis da gaxexis 

meTodebi (nax.1.1,a,e). uZrav wriul varclSi 2 fardobiT moZraobas asrulebs 

ori rbia 1, romlebic Tavisuflad aris dasmuli RerZze 3. rbiebis RerZi 

brunavs horizontalur sibrtyeSi amZravi lilviT 4. fardobiTi moZraobis 

dros, rbiebi CaiTrevs varclSi moTavsebul masalas da ramdenimejer 

gadairbens masze. warmoqmnili xaxunis Zalebis gavleniT rbiebi brunavs 

sakuTari RerZebis mimarT da gadagordeba masalaze. daqucmaceba 

xorcieldeba rbiebis masiT gamowveuli simZimis ZaliT. 
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            nax.1.2. fxvieri produqtebis damqucmacebeli mowyobilobebi 

 

    dartymiTi   zemoqmedebis   meTodi  (nax.1.1,v,z)  gamoyenebulia  CaquCebian  

damqucmacebelSi (nax.1..2,v), romelic Sedgeba korpusisagan 1, masSi Casmuli 

maRali siCqariT mbrunavi diskoTi 2. Ddiskoze saxsrulad damagrebulia 

CaquCebi 3, romlebic uZrav mdgomareobaSi vertikalurad aris dakidebuli. 

korpusis qveda naxevradwriul areSi damagrebulia dakeWnili, rkaliseburi 

zedapiri 4. Ddiskos 2 brunvis Sedegad, CaquCebi centridanuli ZaliT 

gaiSleba radialurad da zedapirTan 4 urTierTqmedebiT CaiTrevs korpusis 
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marjvena milyelidan miwodebul masalas. dakeWnili zedapiri 4 

winaaRmdegobas uwevs masalis swrafad gadadgilebas, amitom CaquCebi 

ramdenimejer zemoqmedebs masze da intensiurad aqucmacebs. damuSavebuli 

masala gamodis korpusis marcxena milyelidan. 

xil-bostneulis da sxva mcenareuli nedleulis dasaWrelad nax.1.1, d-

ze naCvenebi meTodiT, gamoiyeneba mowyobiloba, romlis principuli sqema 

mocemulia nax.1.2,z-ze. mbrunavi mWreli diskos 1 Tavze, garkveuli RreCoTi, 

moTavsebulia cilindri 3, romelic uZravad aris Camagrebuli korpusSi 2. 

diskos brunvis Sedegad, cilindridan Camodinebuli masala iWreba mis 

wiboze. daqucmacebis xarisxi regulirdeba diskosa da cilindrs Soris 

RreCos sididis cvlilebiT. 

    daqucmacebis igive meTodia gamoyenebuli nax.1.2,T-ze naCveneb sqemaSi, 

sadac mWreli dana 1 asrulebs wrfiv-ukuqceviT moZraobas da Wris masalas 

cilindris 2 qveda wibosa da uZrav zedapirs 3 Soris. 

     

1.3. yurZnis saWyleti mowyobilobebi 

 

        zemoTganxilul sxvadasxva damqucmacebel mowyobilobebs gaaCniaT 

mravali saerTo niSanTviseba, miuxedavad konstruqciuli saxesxvaobisa. 

zogierT dargSi, teqnologiuri procesebis Taviseburebis gamo gvxvdeba 

mowyobilobebi, romlebic xasiaTdeba specifikuri teqnologiuri da 

konstruqciuli maCveneblebiT. aseT dargebs miekuTvneba magaliTad, Rvinisa 

da Cais sawarmoebi. 

    yurZnis daWyletis fizikuri arsi aris marcvlis rbilobis ujredovani 

struqturis rbil reJimSi rRveva. amitom, sxva nedleulTan SedarebiT 

yurZnis saWyletebs aqvT gansxvavebuli teqnologiuri moTxovnebi. 

    amJamad, pirveladi meRvineobis qarxnebSi gamoiyeneba profilirebuli 

lilvakebiani saWyletebi morezinebuli  zedapirebiT  (nax.1.3), romlebmac 

mTlianad Secvala yvela sxva tipis lilvakiani saWyleti. aseTi forma 

uzrunvelyofs masalis CaTrevis karg pirobebs da yurZnis intensiur 

daWyletas rbil reJimSi.  

     saWyleti Sedgeba wyvili profilirebuli lilvakisagan 1 da 2. erTi 

lilvakis Sverilebi Sedis meore lilvakis RrmulebSi da qmnis 

zigzagisebur muSa RreCos. lilvakebis zedapirebi morezinebulia, rac 
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uzrunvelyofs daWyletis rbil reJims da mniSvnelovnad amcirebs  mtevnis 

Semadgeneli elementebis (klerti, wipwa) meqanikr dazianebas. 

 

Nnax.1.3. profilirebul lilvakebiani yurZnis saWyleti: 
a_principuli sqema; b_ kinematikuri sqema 

 

     lilvakebis 1 da 2 urTierTSemxvedri wriuli moZraoba xorcieldeba 

Zrav - reduqtoridan 3 (nax.1.3,b) jaWvuri 4 da cilindruli kbilanuri 

gadacemebiT. manqanis dazianebis Tavidan acilebis mizniT konstruqciaSi 

gaTvaliswinebulia damcveli quro 6, romelic lilvakebis gadatvirTvis 

SemTxvevaSi gamorTavs maT brunvas Zrav-reduqtoris gaTiSvis gareSe.  

yurZnis dasaWyletad klertis mocilebiT, gamoiyeneba ori saxis  

saWylet-klertgamcleli  manqana – horizontaluri  da vertikaluri. am 

manqanebis muSaobis principi dafuZnebulia mtevnebis maRali siCqariT 

dartymis efeqtze, rac iwvevs marcvlebis intensiur daWyletas da maTi 

klertidan mocilebas. am manqanebs ZiriTadad iyeneben evropuli tipis 

Rvinomasalebis warmoebis dros. 

N  nax.1.4-ze warmodgenilia horizontaluri saWylet-klertgamcleli  

manqanis sqema, romlis ZiriTadi muSa organoebia saWyleti lilvakebi 2 da 

horizontaluri lilvi 5 masze damagrebuli frTebiT 6. frTebi lilvze 

ganlagebulia ise, rom maTi daxrili Sverilebi aRweren xraxnul xazs. 

frTebiani lilvi TanaRerZulad Cadgmulia mbrunav cilindrul badeSi 8, 

romelsac garedan gakeTebuli aqvs garsacmi 4. badis qveS damontaJebulia 

durdos gamomtani Sneki 9. manqana moZraobas iRebs amZravidan 1. 

manqana muSaobs Semdegnairad: yurZeni miewodeba xvimiraSi 3. 

lilvakebiT 2 yurZeni iWyliteba msubuqad da mimmarTveliT 11 Caedineba 

cilindruli badis 8 Siga areSi. amZravidan 1 maRali siCqariT mbrunavi 

frTebi 6 waritacebs yurZens da centridanuli ZaliT gastyorcnis badis 8 

zedapirze. dartymis Sedegad yurZeni mTlianad iWyliteba da scildeba 
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klerti. miRebuli durdo gadis badis naxvretebSi da Caedineba gamomtani 

Snekis 9 areSi, saidanac Camoedineba xvrelidan 10. klerti xraxnulad 

ganlagebuli frTebiT 6 gadaadgildeba RerZuli mimarTulebiT badis 

bolosaken da RariT 7 gamodis manqanidan. im SemTxvevaSi, rodesac yurZnis 

gadamuSaveba xdeba klertianad, mimmarTvels 11 Semoabruneben saxsruli 

Camagrebis irgvliv da lilvakebiT 2 daWyletili yurZeni Camoedineba 

gamomtvirTi xvrelisaken ise, rom ar gaivlis klertgamclel meqanizms. 

amrigad, manqanaSi yurZnis daWyleta da klertis gacla xdeba dartymiTi 

efeqtis ganxorcielebiT. 

 

nax.1.4. yurZnis horizontaluri saWylet-klertgamcleli 
manqanis sqema 

 

     ganxiluli horizontaluri saWylet-klertgamcleli manqanis 

mwarmoebloba aris 20 t/sT.  

      nax.1.5-ze mocemulia vertikaluri, centridanuli saWylet-

klertgamcleli manqanis saerTo xedi da struqturul-principuli sqema. mis 

muSaobis princips safuZvlad udevs yurZnis mtevnebze dartymiTi meqanikuri 

zemoqmedeba, rac sruldeba manqans muSa organos mier aRZruli 

centridanuli Zalebis gavleniT. 

     manqanis korpusSi 1 (nax.1.5,a) Camagrebulia perforirebuli cilindri 2, 

xolo am ukanasknelSi – ufro mcire diametris ori cilindri – erTi 

perforirebuli 3 da meore mTliani 4. cilindrebi, zeda torsuli 

nawilebiT, damagrebulia korpusis saxuravze 5. cilindris 3 centralur 

nawilSi moTavsebulia vertikaluri lilvi 6, romelzedac damagrebulia 

radialuri frTebi 7. lilvis qveda boloze, perforirebuli cilindris 2 
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ZirTan, damagrebulia jvarula 8, xolo masze – oTxi spiraluri frTa 9, 

romlebic moTavsebulia mTlian 4 da perforirebul 2 cilindrebs Soris. 

 

                         a                              b 

   N     nax.1.5. yurZnis vertikaluri saWylet-klertgamcleli manqana: 
                    a – saerTo xedi; b – principuli sqema. 

 

     manqanis muSaobis principi Semdegia: mimRebi xvimiridan 10 yurZeni 

miewodeba perforirebuli cilindris 3 Siga areSi (nax.1.5,b), romelSic 

mbrunavi frTebis 7 dartymiTi (centridanuli Zalis) zemoqmedebiT 

gaityorcneba cilindris 3 perforirebuli kedlisaken, ris Sedegadac 

marcvlebi iWyliteba da scildeba klerts. gaclili marcvlebi da tkbili 

Caedineba Semkreb avzSi 11, xolo darCenili klerti grovdeba cilindris 2 

perforirebul Zirze, sadac jvarulas 8 brunvis Sedegad miewodeba mbrunav 

spiralur frTebs 9. frTebi waritacebs klerts da gadaaadgilebs mas 

qvemodan zeviT gamomtvirTi milyelisaken 12. erTdroulad mimdinareobs 

klertze arsebuli tkbilis dawreta, romelic Camoedineba SemkrebSi 11.  

     manqanis amZravs warmoadgens eleqtroZravi 13, siCqaris kolofi 14 da 

konusuri reduqtori 15. yurZnis miwodeba regulirdeba SiberiT 16. 

     manqanis ZiriTadi muSa organo – vertikaluri lilvi 6 radialuri da 

spiraluri frTebiT, asrulebs brunviT moZraobas. gansxvavebuli jiSisa da 

simwifis xarisxis yurZeni moiTxovs gadamuSavebis sxvadasxva reJims, amitom 

manqanaSi gaTvaliswinebulia oTxasfexuriani siCqaris kolofi. 

centridanuli saWylet-klertgamcleli manqanebis ZiriTad nakls 

warmoadgens durdos zedmeti gadaxexva, ris gamoc tkbili Seicavs didi 

raodenobiT Sewonad nawilakebs. naklovan mxares Seadgens agreTve 

gadasamuSavebeli masalis Zlieri aeracia. 
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1.4. sakonditro nedleulis damqucmacebeli mowyobilobebi 

1.4.1. rbia damqucmaceblebi 
  

rbia damqucmaceblebs farTo gamoiyeneba aqvs sakonditro sawarmoebSi 

nedleulis (kakaos marcvlebi, araqisi, Saqari da sxva) wvril dispersul 

masalad gadamuSavebisaTvis. gansakuTrebiT efeqturia maTi gamoyeneba maSin, 

rodesac nedleuli nawilakebis zomiTi SemadgenlobiT araerTgvarovania.                             

     farTo gamoiyeneba nax.1.6-ze naCvenebi rbia damqucmaceblebi, romlebSic 

realizebulia daWyletiT da gaxexiT damqucmacebis meTodebi. 

    rbia damqucmaceblebi gvxvdeba moZravi (nax.1.6,a) da uZravi (nax.1.6,b) 

varclebiT. moZrav wriul varclSi 1 (nax.1.6,a) Cadgmulia rbiebi 2 da 3. 

varcli asrulebs brunviT moZraobas amZravidan, konusuri kbila gadacemiT 

4. rbiebi sakidebiT dakavSirebulia xraxnebTan 5 da 6, romlebiTac 

regulirdeba  muSa RreCos sidide rbiebsa da varclis Zirs Soris. rbiebi, 

varclis brunvis Sedegad da warmoqmnili xaxunis Zalebis gavleniT, 

gadagordeba masSi CatvirTul produqtze da sakuTari simZimis ZaliT 

aqucmaceben mas saWiro dispersiiT. 

      uZrav wriul varclSi 2 (nax.1.6,b) fardobiT moZraobas asrulebs ori 

rbia 1, romlebic Tavisuflad aris dasmuli RerZze 3. rbiebis RerZi brunavs 

horizontalur sibrtyeSi amZravi lilviT 4. fardobiTi moZraobis dros, 

rbiebi CaiTrevs varclSi moTavsebul masalas da ramdenimejer gadairbenen 

masze. warmoqmnili xaxunis Zalebis gavleniT rbiebi brunavs sakuTari 

RerZebis mimarT da gadagordeba masalaze. daqucmaceba xorcieldeba rbiebis 

simZimis ZaliT. 

           

a                                   b 

   nax.1.6. rbia damqucmaceblebi 
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1.4.2. CaquCebiani damqucmaceblebi 
 

CaquCebiani damqucmaceblebis moqmedebis principi damyarebulia 

gadasamuSavebel masalaze muSa organoebis maRali siCqariT dartymiT 

zemoqmedebaze. aseTi procesi, rogorc wesi, mimdinareobs xist muSa 

garemoSi, mtkice struqturis mSrali myari masalis wvrildispersiuli 

damqucmacebisaTvis. amitom, aseTi manqanebis gamoyenebis sfero 

mravalferovania. 

sakonditro warmoebaSi didi gamoyeneba aqvs rvaCaquCian 

damqucmacebels, T-s formis msgavsi CaquCebiT 3, (nax.1.7) romlebic 

saxsrulad aris damagrebuli RerZebze 4. korpuss zeda nawilSi aqvs 

garsacmi 5 Siga rifebiani zedapiriT. korpusis qveda nawilSi Cadgmulia 

bade 11 saTanado zomis naxvretebiT. masalis CatvirTva xdeba xvimiridan 10, 

romelsac aqvs damcavi gisosi 9 da bade 8. isini icavs manqanas msxvili 

nawilakebis da ucxo sxeulebis SeRwevisagan. orSesavliani Sneki 6 

daniSnulia masalis  damqucmacebel kameraSi Tanabari miwodebisaTvis, 

romelic regulirdeba SiberiT 7. 

 

                a                               b 

nax.1.7. CaquCebiani damqucmaceblis sqema: 

a_ principuli sqema; b_ saerTo xedi 

 

kameraSi moxvedrili masalis nawilakebi xvdeba maRali siCqariT 

mbrunav CaquCebs da rifebian zedapirTan urTierTqmedebaSi ganicdis 

intensiur daqucmacebas. rifebiani zedapiridan asxletili nawilakebi kvlav 
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xvdeba CaquCebs da ganicdis mravaljer zemoqmedebas. daqucmacebuli masala 

haeris nakadTan erTad, romelic iqmneba rotoris brunvis Sedegad, gadis 

badeSi 11. namuSevari haeri manqanidan gadis saxeloiani filtris 15 gavliT, 

xolo ZiriTadi masala Siberis 12 da SemamWidroebeli rgolis 13 gavliT 

Caedineba SemkrebSi 14. 

    damqucmaceblis rotori brunavs  maRali siCqariT, amitom is unda 

iyos balansirebuli, rogorc statikurad, aseve dinamikurad.  

 
 

1.5. drekad-blanti struqturis produqtebis 
   damqucmaceblebi  

  

drekad-blanti struqturis nedleulis gadamuSaveba ZiriTadad 

gvxvdeba sakonservo warmoebaSi, iseTi produqtebis misaRebad, rogoricaa: 

tomat-pasta, sxvadasxva xilis jemebi, wvenebi, kompotebi, bostneulis 

produqtebi da sxva. aseTive struqturis nedleuls miekuTvneba yurZenic, 

romlis gadamuSaveba   xdeba pirveladi meRvineobis qarxnebSi. 

aseTi nedleuli moiTxovs struqturis intensiur rRvevas, rac xSir 

SemTxvevaSi saWiroebs miRebuli Txevadi da myari fazebis gayofas. 

 

1.5.1. xil-bostneulis erTdoliani damqucmacebeli manqana 

 

    xil-bostneulis damqucmacebeli mowyobilobebi ZiriTadad gamoiyeneba 

sakonservo da wvenebis sawarmoebSi. nedleulis saxeobis mixedviT 

daqucmaceba xdeba 4-10 mm zomis nawilakebad. yvelaze metad gavrcelebulia 

erTdoliani, danebiani damqucmacebeli manqanebi (nax.1.8). 

     manqanis muSa organoa doli 2, romlis radialur WrilebSi Casmulia 

danebi 1 savarcxliseburi mWreli wiboebiT. danebis raodenobaa 8 cali, 

xolo zomebi Seadgens 264X26X5 mm-s. danebi WrilebSi Camagrebulia ise, rom 

SesaZlebelia dolis zdapiridan maTi mWreli wiboebis gamosvlis 

regulireba 0,5-5 mm zRvrebSi. dolis mTel sigrZeze dayenebulia 

rkaliseburi xundi 3, romelic zeda boloTi saxsrulad aris Camagrebuli 

korpusSi, xolo qveda nawiliT mibrjenilia zambaraze 4. xundi dolTan 

qmnis saregulirebel muSa RreCos, sadac xdeba nedleulis daqucmaceba. 

zambara 4 asrulebs mcveli meqanizmis funqcias. Tu raime mizeziT, 
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damqucmacebelSi produqtTan erTad mxvda gareSe myari sagani, maSin 

zambaris SekumSvis xarjze xundi gadaixreba saxsruli Camagrebis mimarT da 

daicavs nawilebs dazianebisgan, ris Semdeg zambara kvlav aRadgens dolTan 

saWiro muSa RreCos sidides. 

                       

            Nnax.1.8. xil-bostneulis damqucmacebeli manqana     

 

    nedleuli miewodeba xvimirida 5, saidanac maRali siCqariT mbrunavi 

doli CaiTrevs mas da xundTan urTierTkavSirSi mWreli danebi awarmoebs 

masalis intensiur daqucmacebas, romelic gamoitvirTeba milyelidan 6. 

    doli brunviT moZraobas iRebs amZravidan 7. misi brunvis sixSirea 2550 

br/wT, xolo Zravis simZlavre 3,2 kvt. 

    daqucmaceba sruldeba masalaze mWreli danis dartymiT, romlis 

wriuli siCqare unda iyos sakmarisi imisaTvis, rom dartymis momentSi  

moxdes produqtis sruli rRveva. 

    moZraobis raodenobis kanonis gantolebis Tanaxmad SeiZleba davweroT: 

                         Pvvm =− )( 12 ,  

sadac m_produqtis dasaqucmacebeli nawilakis masaa, kg; 2v _ nawilakis 

siCqare danis dartymis Semdeg, m/wm; 1v _ nawilakis siCqare dartymamde; 

 _dartymis xangrZlivoba, wm (drekad-blanti produqtebisaTvis  =0,01 wm); 

P_dartymis mrRvevi Zala. 

   Tu ugulvebelyofT 1v -s, rogorc mcire sidides 2v -Tan SedarebiT, 

SegviZlia davweroT:  
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                                 Pmv =2  

    radgan 2v = R , amitom dolis kuTxuri siCqare toli iqneba: 

                            
mR

P
 =  rad/wm, 

sadac R_ dolis radiusia. 

    manqanis mwarmoebloba ganisazRvreba formuliT: 

                                   Q=  R  kg/wm, 

sadac  _ dolis sidrZea, m;  _ danis mWreli wiboebis gamosvlis sidide 

dolis zedapiridan, m;  _ masalis moclobiTi masa, kg/m 3 ;  _ muSa RreCos 

Sevsebis uTanabrobis koeficienti. 

     

1.5.2. xil-bostneulis ordoliani damqucmacebeli manqana 

 

     horizontalur lilvebze 1 da 2 (nax.1.9), romlebic brunavs Semxvedri 

mimarTulebiT dasmulia varskvlavebi 3 namgliseburi kbilebiT.  

 

nax.1.9. xil-bostneulis ordoliani damqucmacebeli manqana 

 

    erTi lilvis varskvlavebi mdebareobs meore lilvis mezobel 

varskvlavebs Soris. wamyvani lilvi 1 brunvas iRebs saRvede borblidan 5, 

friqciuli quroTi 6, romelic imarTeba berketuli sistemiT da saxeluriT 
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7. lilvebs Soris brunvis gadacema xorcieldeba cilindruli kbilanebiT 

4, romlebsac aqvT sxvadasxva kbilTa ricxvi. amitom, mWreli dolebi 

brunavs gansxvavebuli wriuli siCqariT, rac uzrunvelyofs produqtis 

gaxleCas daWyletasTan erTad, anu – intensiur daqucmacebas. 

    nedleuli uwyvetad miewodeba CamtvirT xvimiraSi 8 da gamodis 

korpusis qveda nawilidan 9. 

    saWyletis mwarmoebloba Seadgens 8 t/sT. amZravi lilvis brunvis 

sixSire - 250-350 br/wT. dolebis wriul siCqareTa sxvaoba aris 1,2 m/wm. 

 

                       1.5.3. pomidvris gamxexi manqana   

 

    gamxexi manqana (nax.1.10)  Sedgeba maRali siCqariT mbrunavi rotorisagan 

da uZravi badiseburi cilindrisagan. rotori aRWurvilia muSa organoebiT 

– niCbebiT, ori an oTxi calis odenobiT, romlebsac poduqti mohyavs 

brunviT moZraobaSi. produqtze Zalovani zemoqmedeba xorcieldeba 

centridanuli ZaliT, romlis sidide daaxloebiT 100-jer aRemateba 

rotoris areSi myofi nedleulis masas. 

                

                           nax.1.10. pomidvris gamxexi manqana     

 

    gamxexi manqanis rotori Sedgeba lilvisagan 1, romelic manqanis muSa 

areSi Casmulia uJangav milSi 2; ori cali niCbis damWerisagan 3 da uJangavi 

foladisagan damzadebul oTxi niCbisagan 4. 

    uZravi konusiseburi bade 5, romelic damzadebulia Txeli, 

perforirebuli, furclovani, uJangavi foladisagan ganicdis did Zalur 

datvirTvas, amitom badis sixistis gazrdis mizniT misi karkasi Sekrulia 

foladis TamasebiT. 
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    nedleuli manqanis muSa areSi Sedis miliT 6, Txevadi faza gamodis 

Semkrebidan 7, xolo narCenebi – Raridan 8. 

    niCbebi 4, lilvis mimarT, ganlagebulia mcire daxriT (1,5-20), rac 

uzrunvelyofs masalis grZiv gadaadgilebas xraxnul xazze nedleulis 

mimRebi adgilidan gamosasvlelamde. muSa RreCo niCbebsa da badis zedapirs 

Soris regulirdeba mqnevaraTi 9, romelic damzadebulia milisasTan 10 

erTad. milisis Siga zedapirze moWrilia xraxni. mqnevaras da milisis 

Sesabamisi mimarTulebiT Semobrunebis Sedegad lilvi 1 gadaadgildeba 

marcxniv an marjvniv konusuri badis mimarT. pirvel SemTxvevaSi muSa RreCo 

gaizrdeba, xolo meore SemTxvevaSi – Semcirdeba. amrigad, RreCos 

regulireba SesaZlebelia manqanis muSaobis drosac. 

    manqanis rotori brunavs 700...850 br/wT sixSiriT, igi moZraobas iRebs 

saRvede borblidan 11. borbali 12 brunvas gadascems meore manqanas, 

romelic SesaZlebelia gaerTianebuli iyos agregatSi pirvelTan erTad. 

ganxiluli manqanis mwarmoebloba Seadgens 10 t/sT. 

    Ggamxex manqanebSi Txevadi fazis gamosavali regulirdeba: rotoris 

brunvis sixSiris SecvliT, niCbebis lilvis mimarT mobrunebis kuTxis da 

muSa RreCos sididis cvlilebiT. 

     gamxexi manqanis mwarmoeblobis saangariSod gvaqvs formula: 





tg

nDL
Q


=

2

07,0  kg/sT, 

sadac D= 0,4 m _konusiseburi badis saSualo diametria; 

       L=0,8 m _ niCbis sigrZe; 

       n=750 br/wT _ rotoris brunvis sixSire; 

       = 25%_badis cocxali kveTis koeficienti,  

       02= _niCbis daxris kuTxe rotoris lilvis mimarT. 

 

                        1.6. homogenizatorebi 

 

    sakonservo warmoebaSi homogenizatorebs iyeneben konservebis 

konsistenciis gasaumjobeseblad. iseTi produqtebis homogenizaciiT, 

rogoricaa magaliTad, tomatis wveni, mcirdeba misi fenobrivi dayofa, rac 

ganpirobebulia Txevad fazaSi nawilakebis mniSvnelovani zomebiT. 
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    Hhomogenizatoris muSaobis principi damyarebulia produqtis maRali 

wneviT gatarebaze mcire sididis RreCoSi, romelic warmoiqmneba sarqvelsa 

da mis budes Soris. sarqvelis win produqtis wneva Seadgens daaxloebiT 15 

mpa-s. sarqvelis Semdeg wneva mcirediT aRemateba atmosferuls. wnevis aseTi 

mkveTri cvlilebis dros da siCqaris mniSvnelovani matebiT produqtis 

nawilakebi qucmacdeba. magaliTad, rZis homogenizaciis dros cximovani 

burTulebis zomebi mcirdeba daaxloebiT 10-jer. sasarqvele RreCos 

simaRle Seadgens 0,1 mm-s, xolo masSi produqtis moZraobis siCqare – 150-200 

m/wm –s. 

    homogenizatoris dgarze 1 (nax.1.11) damontaJebulia sami bloki: 

cilindrebis 2, eqscentristetebis 3 da barbacebis 4. eqscentristetebis 

blokis lilvi 5 moZraobas iRebs amZravidan (naxazze naCvenebi ar aris) 300 

br/wT sixSiriT. myvinTarebi 6, romlebic eqscentruli lilvidan 5 

asrulebs wrfiv-ukuqceviT moZraobas, iwovs siTxes arxidan 7 Semwovi 

sarqvelis 8 gavliT da Wirxnis mas sarqvelis 9 gavliT homogenizaciis 

blokSi.  

 

                            nax.1.11. homogenizatori 

 

    wnevis regulireba xorcieldeba mqnevaras 15 SemobrunebiT, romelic 

xraxniT 14, zambariT 13 da ReroTi 12 sasurvel dawolas gadascems 

sarqvels 10. amiT regulirdeba sarqvelis gaxsnis sidide da Sesabamisad 

homogenizaciis wneva. homogenizirebuli siTxe gamoedineba milyelidan 11. 

    homogenizatoris mwarmoebloba ganisazRvreba formuliT: 

                           zS
d

Q
8

2

=    m3/wm,  
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sadac d  da S _ Sesabamisad myviTaris diametri da svlis sididea, m; 

     _ eqscentruli lilvis kuTxuri siCqare, rad/wm; 

       z _ myvinTarebis ricxvi; 

     _ moculobiTi mqk.  

 

                     1.7. dezintegratorebi 

 

    dezintegratorebi daniSnulia nedleulis da naxevarfabrikatebis 

wvrildispersul masad daqucmacebisTvis. 

    dezintegratoris erTerTi tipi warmodgenilia nax.1.12-ze. korpusSi 1 

dayenebulia vertikaluri lilvi 2, romelzedac damagrebulia 10 cali 

varskvlaviseburi dana 3, maTgan ori zeda axorcielebs uxeS daqucmacebas. 

danarCeni rva dana, romlebic Casmulia cilindrul badeSi uzrunvelyofs 

wvrilad daqucmacebas.  

                    

                        Nnax.1.12. dezintegratori 

   

    produqti miewodeba CamtvirTi xvrelidan 5. badeSi gasuli 

daqucmacebuli masa gamodis xvrelidan 6, xolo badeSi darCenili narCenebi 

gamoitvirTeba xvrelidan 7. produqtis aeraciis Tavidan asacileblad 

damqucmaceblis Siga moculobas avseben orTqliT. 
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    dezintegratoris mwarmoebloba Seadgens 2 t/sT; danebiani, vertikaluri 

lilvis brunvis sixSire _ 4000 br/wT; gabaritebi – 1475X1520X2040 mm; 

manqanis masa – 1250 kg. 

 

1.8. comis mosamzadebeli agregatebi 

 

    puris warmoebaSi, muSa ciklis mixedviT gamoiyeneba porciuli da 

uwyveti moqmedebis comis misamzadebeli agregatebi.  

    nax.1.13-ze mocemulia XTP markis comis uwyveti momzadebis agregatis 

sqema. Agregati Seicavs or uwyveti moqmedebis comsazel manqanas 1 da 12, 

romlebsac fqvili miewodebaT Snekuri tipis satransporto saSualebiT 2. 

sxva komponentebisaTvis gaTvaliswinebulia dozatorebi 3,4,5,6. 

 

nax.1.13. XTP markis comis uwyveti momzadebis agregati 
 

    comsazeli manqanebis qveS moTavsebulia daxrili Rari 7, romlis grziv 

lilvze dasmulia xraxnuli xviebi 8 da 9. Rari ganivi tixriT 10 gayofilia 

or nawilad. comsazel manqanaSi 1 warmoebs safuvris momzadeba, romelic 

Camoedineba RarSi 7. Raris daxrisa da xraxnuli xviebis brunvis Sedegad 

safuvris masa gadaadgildeba RarSi da imav droulad mimdinareobs 

duRilis procesi. daduRebuli safuari Snekuri dozatoriT 11 miewodeba 

comsazel manqanaSi 12. aqve dozatorebidan 2,3,4,5,6 miewodeba fqvili da sxva 

komponentebi (wyali, marili, Saqari, cximi). mozelili comi manqanidan 12 
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Camoedineba RarSi 7, tixris 10 marjvena mxares da iwyebs RerZul 

gadaadgilebas. Raris sigrZe da comis gadaadgilebis siCqare isea SerCeuli, 

rom Raris boloSi comi mTlianad aswrebs afuebas. Raridan gadmosvlis 

Semdeg afuebuli comi miewodeba comdamyof manqanebs. 

 
                       1.9. comsazeli manqanebi 
 
    comsazeli manqanebi gamoiyeneba puris, makaronis da sakonditro 

sawarmoebSi comis mosamzadeblad. mozelis procesi aris fqvilis, wylis 

safuvris, marilis, Saqris, cximebis da sxva produqtebis Sereva da 

erTgvarovani masis miReba, saTanado fizikur-meqanikuri TvisebebiT. 

    comis mozela aris meqanikuri procesi, romelsac Tan axlavs 

bioqimiuri da koloiduri gardaqmnebi, agreTve comis masis temperaturis 

momateba, ris gamoc daxarjuli meqanikuri energia nawilobriv gadadis 

TburSi. 

    comis uewyveti meTodiT momzadebis dros gamoiyeneba uwyveti moqmedebis 

comsazeli manqanebi, xolo porciuli momzadebis SemTxvevaSi ki – 

perioduli moqmedebis manqanebi. 

    puris sawarmoebSi gavrcelebulia XTP markis, uwyveti moqmedebis 

comsazeli manqana. nax.1.14,a–ze naCvenebia aRniSnuli manqanis momzeli 

organos sqema, xolo nax.1.14,b–ze manqanis saerTo xedi. 

     manqanis varclSi 1 (nax.1.14,a) Cadgmulia erTi an ori horizontaluri 

lilvi 2, romelzedac daxrilad damagrebulia sxvadasxva formis momzeli 

frTebi 3. varclSi, xvrelidan 4 miewodeba fqvili da sxva ingredientebi. 

momzeli muSa organos moqmedebis Sedegad, mimdinareobs comis mozela da 

misi erTdrouli, uwyveti gadaadgileba gamomtvirTi xvrelisaken 6. 

varclSi gakeTebulia ganivi tixari 5, romelic ewinaaRmdegeba comis 

Tavisufal, RerZul gadaadgilebas, riTac izrdeba mozelis xangrZlivoba. 

comi tixarTan moZraobs isriT naCvenebi rTuli traeqtoriiT, rac 

damatebiT zrdis mozelis intensivobas. 

    manqanis saerTo xedze (nax.1.14,b) naCvenebia lilvi 1, masze daxrilad 

damagrebuli momzeli frTebiT 2. lilvi moZraobaSi modis eleqtroZravidan 

3 reduqtoris 4 da cilindruli kbilanuri gadacemiT 5. fqvili da sxva 

komponentebi manqanis varclSi miewodeba dozatorebiT 6 da 7. varclis 

pirvel nawilSi mozelili comi uwyvetad gadadis tixarze 8. varclis 
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meore naxevarSi comis damuSaveba grZeldeba da is ganicdis plastifikacias 

imave momzeli organoebiT. mozelili comi manqanidan Camoedineba xvrelidan 

9 da miewodeba asafuebel aparatSi. 

            

 
 
            nax.1.14. XTP markis, uwyveti qmedebis comsazeli manqana: 

a) momzeli organos principuli sqema; 
b) manqanis saerTo xedi. 

 
     

    manqanas fqvili miewodeba miliT 10. dozirebis maRali sizustis mizniT 

fqvili jer iyreba amosayiravebel, CamCian woniT dozatorze. mas Semdeg, 

rac fqvilis masa CamCaze 11 miaRwevs sasurvel sidides, igi Semobrundeba 

uZravi saxsris 12 mimarT da fqvili miewodeba seqtorul mkvebavs 6, 

romelic asrulebs wyvetil, wriul moZraobas mrudmxara-barbaca meqanizmiT 
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16. CamCis sawyis mdgomareobaSi dabruneba xdeba sapirwone tvirTiT, 

romelic warmoadgens cilindrs 13, masSi moTavsebuli liTonis burTulaTi 

14. CamCa da sapirwone tvirTi qmnis erTian xist sistemas, romelsac SeuZlia 

Semobruneba uZravi saxsris 12 mimarT. burTulas mdgomareoba da cilindrSi 

misi gadagorebis sidide fiqsirdeba xraxnebiT 15, riTac regulirdeba 

fqvilis miwodebis doza. manqanaSi fqvilis SesaZlo TaRis warmoqmnis 

aRmosafxvrelad gaTvaliswinebulia TaRis damSleli meqanizmi 17, romelic 

amZravidan iRebs rxeviT moZraobas. 

    manqanis teqnikuri  maxasiaTeblebia:  mwarmoebloba – 15-30 t/dR-R; 

mzeli organoebis brunvis sixSire – 48 br/wT; manqanaSi comis mozelis 

xangrZlivoba – 2-3 wT; moTxovnili simZlavre– 2,8 kvt; manqanis masa – 780 kg. 

 

               1.9.1. perioduli moqmedebis comsazeli manqanebi 
 

    perioduli moqmedebis comsazeli manqanebi gvxvdeba rogorc 

stacionaruli, aseve gadasatani (misagorebeli) varcliT. 

    stacionarul varcliani comsazeli manqanis erT-erTi saxe naCvenebia 

nax.1.15-ze. manqanis muSa organoebia varcli 3 da momzeli frTa 2 (nax.1.15,a). 

varcli damagrebulia  dgarze  1 sakisriT 4. momzeli frTa moTavsebulia 

varclSi eqscentrulad da asrulebs brunviT moZraobas.  

                      

                     a                                   b 

               Nnax.1.15. perioduli moqmedebis comis sazeli manqana 
                         satcionarulri varcliT:  
                                   a_saerTo xedi; b_kinematikuri sqema. 

 



 29 

    varcls ZirSi gakeTebuli aqvs xvreli, romelic iketeba sarqveliT 5. es  

ukanaskneli saxsrulad  damgrebulia dgarze.  manqanis  amZravi  Sedgeba 

Zravisagan 6, Rveduri 7 da Wia 8 gadacemebisagan. fqvili da sxva 

komponentebi itvirTeba varclSi, ris Semdegac CarTaven momzeli frTis 

amZravs. frTis brunvis Sedegad comsa da varclis kedels Soris 

warmoqmnili xaxunis Zalebi iwvevs varclis brunvas, romelic Camagrebulia 

sakisarSi 4. momzeli frTis da varclis erToblivi brunva uzrunvelyofs 

comis Tanabar mozelas mTel moculobaSi. mozelis damTavrebis Semdeg 

gaxsnian sarqvels da comi Camoedineba varclis ZirSi gakeTebuli 

xvrelidan. varclis daclis Semdeg Caketaven sarqvels 5, CatvirTaven 

komponentebis axal porcias da muSaobis cikli meordeba.  

    nax.1.15,b-ze mocemulia aRniSnuli manqanis kinematikuri sqema. momzeli 

frTis lilvi (n2) brunviT moZraobas iRebs eleqtroZravidan   sol-Rveduri 

D1/D2 gadacemiT da Wia reduqtoriT (k/z0). 

    nax.1.16-ze mocemulia “standartis” markis perioduli moqmedebis comis 

sazeli manqana  gadasatani varcliT. manqanis muSa organoebia varcli 1 

(nax.1.16,a) da momzeli frTa 2. varcli damagrebulia urikaze 3 da Wia 

gadacemiT 4 brunavs sakuTari RerZis irgvliv.  Mmomzeli  muSa  organo  

warmoadgens figurul frTas, romelic varclis SigniT aRwers sivrciT 

mruds, amZravi meqanizmiT 5. 

    fqvilisa sxva komponentebis varclSi CatvirTvis Semdeg, urikas 

amagreben dgarze. Semdeg CarTaven varclis da momzeli frTis amZravebs (4 

da 5) da daiwyeba mozelis procesi, romlis damTavrebis Semdeg momzel 

organos amoiReben varclidan, gaaTavisufleben urikas da varcls urikaTi 

gadaitanen comis gadmosatvirTad da axali porciis CasatvirTad. amis mere 

muSaobis cikli meordeba. 

    momzeli frTis gansazRvruli traeqtoriiT moZraoba da varclis 

brunviTi moZraoba uzrunvelyofs mozelisaTvis saWiro optimalur reJims. 

    nax.1.16,b-ze mocemulia manqanis kinematikuri sqema.   manqana brunviT 

moZraobas iRebs eleqtroZravidan  sol-Rveduri D1/D2 da Wia (k1/z1) 

gadacemebiT. Wia kbilanis (z1) badroSi eqscentrulad, sakisriT 

Camagrebulia momzeli frTis 1 brketis 2 bolo. igive berketi, ormagi 

saxsruli SeerTebiT 3 Camagrebulia manqanis korpusSi. aseTi meqanizmi 

uzrunvelyofs momzeli frTis sasurveli traeqtoriiT sivrciT moZraobas. 
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k1 Wiaxraxnis lilvidan z2/z3 jaWvuri gadacemiT brunavs k2 Wiaxraxni, 

romelic modebaSia varclis morgvze damagrebul z4  Wia kbilanasTan da 

varcli mohyavs brunviT moZraobaSi. 

        

                                a                                 Bb 

nax.1.16. “standartis” markis perioduli qmedebis comis 
sazeli manqana gadasatani varcliT: 
a_principuli sqema; b_kinematikuri sqema 

 

    nax.1.17-ze mocemulia polonuri warmoebis DK markis comsazeli manqana. 

manqana daniSnulia Wvavisa da xorblis comis mosazelad.  

                                       

                      nax.1.17. DK markis comsazeli manqana   

 

    misagorebeli varcli 3 asrulebs brunviT moZraobas individualuri 

amZravidan, romelic urikis korpusSia damontaJebuli. naxazze varclis 

saxuravi da momzeli organo 2 aweul mdgomareobaSia naCvenebi. muSa 

mdgomareobaSi ki, momzeli organos brunvis RerZi, varclSi 3 horizontis 

mimarT daxrilia 450–iT. muSaobis dros, momzeli frTa Semowers ormag 
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konusur zedapirs. momzeli organosa da varclis erTdrouli brunva  

iwvevs comis masis intensiur mozelas. 

    manqana aRWurvilia marTvis pultiT 4. masSi damontaJebuli drois rele 

uzrunvelyofs momzeli lilvis amZravis gamorTvas, saxuravis amwevi 

meqanizmis CarTvas da momzeli frTis varclidan amowevas. zelis dawyebamde 

varcli ixureba marTvis pultze ganlagebuli Sesabamisi RilakiT.   

      arsebobs aRniSnuli manqanis ramodenime modifikacia romelTa 

teqnikuri  maxasiaTeblebi icvleba zRvrebSi: varclis tevadoba fqvilis 

mixedviT – 45_250 kg; varclis moculoba – 140_600 l; varclis diametri – 

625_1200 mm; eleqtroZravis simZlavre – 4_22 kvt; manqanis masa – 350_1630 kg.              

    perioduli moqmedbis comsazeli manqanebis mwarmoebloba ganisazRvreba 

formuliT:  

                         Q = 60.W. .  /( 1 + 2) kg/sT,                    

sadac W aris varclis moculoba, m3;  _comis moculobiTi masa, kg/m3;  _ 

varclis moculobis gamoyenebis koeficienti;  1 –comis mozelisaTvis 

saWiro dro, wT;  2 _ damxmare operaciebisaTvis saWiro dro. 

    Eqsperimentuli monacemebiT comis mozelisaTvis saWiro dro Seadgens   

 1=7,5-8 wT, xolo damxmare operaciebisaTvis _  2= 2-2,5 wT. 

 

                     1.10. comdamyofi manqanebi 

 

    comdamyofi manqanebi daniSnulia comis Tanabari masis naWrebad 

dasayofad. comis Tvisebebis specifikis gaTvaliswinebiT, comdamyofma 

manqanebma unda uzrunvelyos comis dayofa 1-2%-is sizustis farglebSi. 

    comdamyof manqanaSi, muSa ciklis dros, sruldeba Semdegi operaciebi: 

muSa kameris comiT Sevseba, misi SekumSva saWiro wnevamde, mzomi jibeebis 

Sevseba, wnevis stabilizacia, mozomili comis gamotana. aRniSuli 

operaciebi sruldeba Sesabamisi muSa organoebiT, romlebic umravles 

comdamyof manqanebSi moiTxoven urTierTSeTanxmebul moZraobas.   

    comdamyofi manqanebi gvxvdeba Snekuri, dguSiani, valcebiani da sxva 

saxis comis damwnevi muSa organoebiT. garda amisa, comdamyofi manqanebi 

aris damyofi TaviT da damyofi Tavis gareSe.   

 

                                                                                                                                     



 32 

1.10.1.Snekuri tipis comdamyofi manqana 

 

        manqana Sedgeba: comis mimRebi xvimirisagan 1 (nax.1.18); damwnevi 

Snekisagan 3, romelic Casmulia cilindrul korpusSi 2; konusuri damwnevi 

saknisagan 7; comis naWrebis wonis saregulirebeli Siberisagan 5, romelic 

Cadgmulia damwnev sakanSi  da naWrebis momkveTi danisagan 6. 

 

                            a                                 b                     

nax.1.18. Snekuri tipis comdamyofi manqana: 
a_principuli sqema; b_kinematikuri sqema. 

 

    manqana muSaobs Semdegnairad: xvimiridan 1 comi Caedineba korpusSi 2, 

sadac Snekis 3 brunvis Sedegad gadaadgildeba damwnei saknisaken 7. 

sakanidan gamosuli comis mokveTa sruldeba daniT 6, romelic asrulebs 

rxeviT moZraobas.  danis  rxevis  sixSire  SeTanxmebulia  comis xazovani  

gadaadgilebis siCqaresTan, rac uzrunvelyofs Tanabari wonis naWrebis 

mokveTas. naWrebis wonis saregulirebelad Semoabruneben Siberis 5 

saxelurs 4, riTac icvleba damwnevi sakanidan comis gamosasvleli xvrelis 

farTobi. amis Sedegad icvleba comis gadaadgilebis siCqare da Sesabamisad 

naWrebis wona. 

    Nnax.1.18,b-ze mocemulia aRniSnuli manqanis kinematikuri sqema. 

    comis mimwodi da damwnevi Snekis 1 lilvi (n2) brunviT moZraobas iRebs 

eleqtroZravidan  (Zr) sol-Rveduri D1/D2 da jaWvuri z1/z2 gadacemebiT. 

Snekis n2 lilvidan z3/z4 jaWvuri gadacemiT brunavs lilvi n3, saidanac 

mrudmxara barbaca meqanizmis 2 daxmarebiT rxeviT moZraobas asrulebs 

lilvi n4 da masze xistad damagrebuli comis naWrebis momkveTi dana, 

romelic erT srul rxevaze moWris or naWers. 



 33 

    Snekuri tipis comdamyofi manqanis mwarmoebloba ganisazRvreba 

formuliT:  

                       Q = (D2 – d2). n. s. . /4   kg/wT,            (1.1)          

sadac  D _ Snekis gare diametria, m;   d _ Snekis lilvis diametri, m;  n _ 

Snekis brunvis sixSire, br/wT;  s _ Snekis biji, m;    _ comis moculobiTi 

masa, kg/m3;  _miwodebis uTanabrobis koeficienti. mocemul    

konstruqciaSi, sadac comis gadaadgilebas xvdeba winaaRmdegoba Siberisa 

da damwnevi saknis konusurobis gamo   miiReba 0,1-is toli.  

    nax.1.19-ze naCvenebia kidev erTi Snekuri tipis gansxvavebuli 

konstruqciis comdamyofi manqana ori SnekiT, romelic Sedgeba comis 

mimRebi xvimirisagan 5; ori paralelurad dayenebuli damwnevi Snekisagan 1. 

Snekebi Casmulia korpusSi 7, romlis boloze moTavsebulia damyofi Tavi 2, 

mis mzom jibeebSi 8 Cadgmuli ormxrivi dguSiT 10. Snekebsa da damyof Tavs 

Soris korpusSi 7 warmoqmnilia damwnevi sakani. Snekebi amZravidan 9 brunavs 

urTierTSemxvedri mimarTulebiT, amitom maTi xviebis asvlis mimarTuleba 

urTierTsawinaaRmdegoa. comdamyof Tavs aqvs garsacmi 6, romlis bolo 

warmoadgens comis naWrebis mimmarTvels, saidanac naWrebi 1 Tavsdeba gamtan 

konveierze. 

     comdamyofi manqana muSaobs Semdegnairad: comi Caedineba xvimiraSi 5. 

Snekebi 1 gadaadgilebs mas damwnevi saknisaken  da wneviT aTavsebs damyofi 

Tavis 2 mzom jibeebSi 8. amasTan, dguSi 10 gadaadgildeba marcxnidan 

marjvniv da erTdroulad gamoagdebs mzomi jibeebis marjvena mxares 

moTavsebul comis naWrebs. amis Semdeg, comdamyofi Tavi Semobrundeba 1800-

iT da dguSis marjvena mxare dadgeba damwnevi saknis  win da muSaobis 

cikli meordeba. amrigad, dguSis erT svlaze, sruldeba rogorc mzomi 

jibis Sevseba, aseve comis naWrebis gamogdeba.  

     comdamyofi Tavis muSaobis sruli ciklis dro Sedgeba dayovnebisa da 

mobrunebis droebis jamisagan. dayovnebis dros sruldeba mzomi jibeebis 

Sevseba da naWrebis gamogdeba. 

    dguSi 10 Sedgenilia ori nawilisagan, romelTa Soris moTavsebulia 

naWrebis wonis saregulirebeli sxvadasxva mimarTulebis xraxnuli wyvili. 

xraxnis saTanado mimarTulebiT Semobrunebisas, dguSis marcxena da 
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marjvena nawilebi uaxlovdeba an Sordeba erTmaneTs. amiT regulirdeba 

mzomi jibis moculoba da Sesabamisad – naWrebis wona. 

    nax.1.19,b-ze naCvenebia comdamyofi manqanis kinematikuri sqema. muSa 

organoebi – Snekebi 1,2 da comdamyofi Tavi 3 brunviT moZraobas iReben 

eleqtroZravidan (Zr.). Snekebs moZraoba gadaecemaT sol-Rveduri D1/D2 da 

kbilanuri z1/z2, z2/z3, z3/z4 gadacemebiT. comdamyofi Tavis wyvetili brunviTi 

moZraoba xorcieldeba maltiis jvris meqanizmiT 4, romelic moZraobas 

iRebs Zravidan D1/D3 Rveduri, Wia k/z0 da kbilanuri z5/z6 gadacemebiT.     

            

                    a                                         b 

nax.1.19. orSnekiani comdamyofi manqana: 
a_saerTo xedi; b_kinematikuri sqema 

      

   aRniSnuli tipis manqanis mwarmoeblobis saangariSod SeiZleba 

vsargeblobdiT (7.1) formuliT, Snekebis raodenobis gaTvaliswinebiT.  

   aRniSnuli tipis manqanis mwarmoeblobis saangariSod SeiZleba 

visargebloT (1.1) formuliT, Snekebis raodenobis gaTvaliswinebiT.  

 

             1.10.2. dguSiani tipis comdamyofi manqanebi 

 

    dguSiani tipis comdamyofi manqanebi gavrcelebulia puris warmoebis 

Tanamedrove nakadur xazebSi. isini xasiaTdeba maRali mwarmoeblobiT da 

comis dayofis maRali sizustiT, agreTve naWrebis wonis regulirebis 

farTo diapazoniT. erT-erTi aseTi tipis manqanis struqturul-principuli 

sqema mocemulia nax.1.20-ze. 
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        nax.1.20. dguSiani tipis comdamyofi manqana damyofi Tavis wyvetili 
                               moqanave moZraobiT 
 

   manqana Sedgeba comis mimRebi xvimirisagan 1, romlis qvemoT 

moTavsebulia comis damwnevi sakani 2. sakanSi Cadgmulia comis momkveTi 

dana 3 da damwnevi dguSi 4, romlebic asruleben wrfiv-ukuqceviT 

moZraobas. damwnevi saknis boloze moTavsebulia damyofi Tavi 5, romelic 

asrulebs moqanave, wyvetil moZraobas 900-iani kuTxiT. damyofi Tavi 

aRWurvilia mzomi jibeebiT 6, romlebSic Cadgmulia dguSebi 7. damyof 

Tavze damagrebulia naWrebis wonis saregulirebeli meqanizmi 8, dguSebis 

svlis fiqsatoriT 11. manqanas aqvs agreTve damyofi Tavidan naWrebis 

gamomgdebi meqanizmi 9 da gamtani transportiori 10. naWrebis gamomgdebi 

meqanizmi asrulebs wrfiv-ukuqceviT moZraobas vertikalur sibrtyeSi.  

    manqanis yvela muSa organo, garda transportiorisa, aris cikluri 

moqmedebis da moZraobs urTierTSeTanxmebulad erTi gamanawilebeli 

lilvidan muSta-berketuli meqanizmebiT. 

    manqana muSaobs Semdegnairad: dasawyisSi danas da dguSs uWiravs 

marcxena kidura mdebareoba (I pozicia). am dros comi xvimiridan 

TviTdinebiT Caedineba damwnev sakanSi. dana da dguSi iwyebs erTdroul 

gadaadgilebas marjvniv. garkveul momentSi dana gaaswrebs dguSs, 

mohkveTavs comis masas da damwnev sakans gamohyofs xvimirisagan. dguSi 

agrZelebs moZraobas da mokveTil comis masas Wirxnis damyofi Tavis 

jibeebSi. dguSi gadaadgildeba wonis saregulirebeli meqanizmis 

sabrjenTan 11 Sexebamde (II pozicia). Semdeg damyofi Tavi Semobrundeba 900-

iani kuTxiT, saaTis isris moZraobis sawinaaRmdego mimarTulebiT (I 

pozicia), gamomgdebi meqanizmi 9 imoqmedebs dguSebze, gadaaadgilebs maT 

qvemoT da gamosuli naWrebi Tavsdeba gamtan transportiorze 10. 
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imavdroulad, dana da dguSi brundeba marcxena kidura mdebareobaSi. 

damyofi Tavi Semobrundeba 900-iani kuTxiT, saaTis isris moZraobis 

mimarTulebiT da manqanis muSaobis cikli meordeba. 

    naWrebis wonis regulireba xdeba xraxnuli meqanizmiT 8, romelic 

gadaaadgilebs sabrjens 11 marcxniv an marjvniv, riTac fiqsirdeba dguSis 

svla damyofi Tavis jibeSi. 

    nax.1.21-ze naCvenebia manqanis kinematikuri sqema, xolo nax.1.22-ze _ 

manqanis saerTo xedi. manqana moZraobas iRebs eleqtroZravidan  (Zr). 

Rveduri D1/D2 gadacemiT, Rveduri D3/D4 variatoriT, jaWvuri z1/z2, kbilanuri 

z3/z4 da z9/z10 gadacemebiT brunviTi moZraoba gadaecema manqanis 

gamanawilebel n5 lilvs, saidanac muSta-berketuli gadacemebiT 1-2, wrfiv-

ukuqceviT moZraobas asrulebs dguSi 3 da dana 4. amave lilvidan 

mrudmxara-barbaca meqanizmiT 5 rxeviT moZraobas asrulebs comdamyofi 

Tavi 6, xolo muSta-berketuli gadacemiT 7 naWrebis gamomgdebi meqanizmi 8 

asrulebs wrfiv-ukuqceviT moZraobas vertikalur sibrtyeSi. n4 lilvidan 

z5/z6 konusuri da z7/z8 jaWvuri gadacemebiT uwyvetad moZraobs comis 

naWrebis gamtani transportiori 9. 

 

nax.1.21. dguSiani comdamyofi manqanis kinematikuri sqema 
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    dguSis amZravi meqanizmi Seicavs drekad elements – zambaris 10 saxiT, 

romelic daniSnulia comis damwnev sakanSi wnevis stabilurobisaTvis, rac 

uzrunvelyofs naWrebis Tanabar simkvrives da Sesabamisad – wonas.       

    rogorc kinematikuri sqemidan Cans, manqanis cikluri moqmedebis muSa 

organoebi moZraobas iRebs gamanawilebeli n5 lilvidan. am lilvis erT 

bruns Seesabameba erTi rogorc kinematikuri, aseve teqnologiuri cikli. 

erTi ciklis dros comdamyofi manqana gamouSvebs imden naWers, ramdeni 

mzomi jibec aqvs damyof Tavs. aqedan gamomdinare, comdamyofi manqanis 

mwarmoebloba ganisazRvreba formuliT: 

                           Q = zj..ngam.  naWeri/wT,                (1.2) 

sadac zj _ mzomi jibeebis raodenobaa; ngam._gamanawilebeli lilvis brunvis 

sixSire, br/wT.         

 
              nax.1.22. СД markis dguSiani comdamyofi manqana: 
 

1-comis mimRebi; 2- dana; 3-dguSi; 4- naWrebis gamomgdebi meqanizmi; 
5-damyofi Tavi; 6-naWrebis wonis maregulirebeli meqanizmi; 7- naWrebis 

gamtani transportiori; 8-gamanawilebeli lilvi; 9-comis wnevis    
mastabilizebeli meqanizmi. 

 
           1.11. comis naWrebis damformebeli manqanebi 
 
    comis naWrebi dayofis Semdeg moiTxovs daformebas, romlis mizania 

maTTvis produqciis asortimentiT gaTvaliswinebuli formis miniWeba. garda 

amisa, daformebis dros naWrebis zedapirze warmoiqmneba apki, romelic 

ewinaaRmdegeba dayovnebis procesSi warmoqmnili airebis gamoyofas. es xels 
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uwyobs naWrebis moculobaSi zrdas da sasurveli, forovani struqturis 

Seqmnas. 

    damformebeli manqanebi daniSnulebis mixedviT iyofa damamrgvalebel 

(anu damgundavebel) da Semomgor manqanebad. maTSi naWrebis damrgvaleba da 

Semogorva xorcieldeba erTmaneTis mimarT moZrav muSa zedapirebs Soris 

comis naWrebis gadaadgilebiT. im zedapirebs, romlebic uzrunvelyofs 

naWrebis gadaadgilebas ewodeba gadamtani, xolo zedapirebs, romlebic 

naWrebs aniWebs gansazRvrul formas – maformebeli. nax.1.23-ze naCvenebia 

comis naWrebis daformebis meTodebi. 

 

nax.1.23. comis naWrebis daformebis meTodebi 

 

     nax.1.23,a-ze mocemulia naWrebis dagundavebis martivi sqema. 

transportioris lentis 1 Tavze, misdami kuTxiT da mcire RreCoTi 

dayenebulia naxevradwriuli formis mimmarTveli Rari 2, romlis kveTi 

naWrebis moZraobis mimarTulebiT TandaTan mcirdeba. lentze  1  
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moxvedrili  comis  naWrebi Raris mxridan ganicdis zemoqmedebas, ris 

gamoc isini iwyeben rTul moZraobas amis Sedegad, naWrebi iRebs rTul 

fardobiT moZraobas isrebiT naCvenabi mimarTulebiT, rac ganapirobebs maT 

dagundavebas.          

    nax.1.23,b,g,d-ze mocemulia naWrebis Semogorvis principuli sqemebi. “b” 

sqemaze Semogorva sruldeba transportioris moZrav lentsa 1 da uZrav 

zedapirs 2 Soris, romelTa Soris manZili naklebia naWrebis zomaze. 

    “g” sqemaze Semogorva sruldeba or transportiors Soris 3 da 4, 

romelTa muSa Stoebi moZraobs sxvadasxva mimarTulebiT da sxvadasxva 

siCqariT. 

    “d” sqemaze, 1 – comis CamTrevi lilvakebia. maTSi gavlisas naWrebi 

Rebulobs lentisebur formas, romlis Semdgomi sigariseburi daxveva 

sruldeba dakeWnil zedapiriani gorgolaWiT 2. daxveuli comis naWrebi 

CaiTreva mbrunav dolsa 3 da uZrav, rkaliseburi formis zedapirs Soris. 

amis Sedegad, naWrebi rTuli moZraobiT gadaadgildeba da Tavsdeba lentur 

transportiorze 5, sadac uZrav zedapirTan SexebaSi ganicdis damatebiT 

Semogorvas. 

    ganxilul principebze momuSave manqanebis mwarmoebloba iangariSeba 

formuliT: 

                         Q= vnaW. /t    naWeri / wm,               (1.3) 

sadac vnaW. _ naWrebis moZraobis xazovani siCqarea, m/wm; 

          t _ naWrebs Soris manZili, m. 

    naWrebis moZraobis xazovani siCqare - vnaW. , ganisazRvreba: 

“a” sqemisaTvis – rogorc rTuli moZraobis siCqareTa geometriuli jami; 

“b sqemisaTvis _  vnaW. = vtr./2, sadac vtr._ transportioris lentis siCqarea; 

“g” sqemisaTvis _ vnaW. = (v1 – v2) /2, sadac v1  da  v2 _ transportiorebis 

lentebis siCqareebia; 

“d” sqemisaTvis _ vnaW. = vd. /2, sadac vd. _ dolis wriuli siCqarea. 
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                1.11.1. comis naWrebis damamrgvalebeli manqana 
                   K      konusuri gadamtani zedapiriT 
 
    manqanis struqturul-principuli sqema naCvenebia nax.1.24,a-ze. manqanis 

dgarze 1 uZravad aris damagrebuli sveti 2, romelis garSemo brunviT 

moZraobas asrulebs konusuri varcli 3. svetze 2 dayenebulia spiraluri 

Rari 4. konusuri varclis brunva xorcieldeba Zravidan 5 Wiaxraxnuli 

gadacemiT 6. comis naWrebi manqanas miewodeba comdamyofidan Zabris 7 

gavliT. manqanis muSa zedapirebidan tenis mosacileblad mis zeda nawilSi 

dayenebulia ori Zabri 8, haeris misawodeblad.  

    naWrebi vardeba konusuri varclis Zirze, romlis brunvis Sedegad 

uZravi spiraluri Raris mimarT, isini varclis kedelTan warmoqmnili 

xaxunis ZaliT gadagordeba RarSi qvevidan zeviT da Tavsdeba gamtan 

transportiorze. varclis kedelsa da Rars Soris naWrebis fardobiTi 

moZraobis Sedegad sruldeba dagundavebis procesi, ris Semdegac isini 

Rebulobs saurvel formas da zedapirul struqturas. 

 

            

                          a                             b 

nax.1.24. comis naWrebis damgundavebeli manqana: 
a_saerTo xedis Wrili; b_ kinematikuri sqema. 
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1.11.2. comis naWrebis damamrgvalebeli manqana 
cilindruli gadamtani zedapiriT 

 
    “melvinis” firmis comis naWrebis damamrgvalebeli manqana Sedgeba 

dgarisagan 1 (nax.1.25), romlis SigniT moTavsebulia manqanis amZravi. dgarze 

damagrebulia sagoravebi 2 saamqroSi gadasaadgileblad. cilindruli 

formis muSa organo 3 amZravidan iRebs brunviT moZraobas. mis garSemo 

moTavsebulia cvladi kveTis xraxnuli maformebeli Rari 4 (kveTi mcirdeba 

naWrebis gasasvlelisaken). Rari magrdeba Zelebze 5, romlebic zeviT 

SeerTebulia jvarediT 7. mis centrSi damagrebulia cilindris 3 lilvis 

sakisari. 

                         
nax.1.25. “melvinis” firmis comis naWrebis 

damamrgvalebeli manqana 
 
    comis naWrebi miewodeba maformebeli Raris qveda nawils da cilindris 

dakeWnili zedapiris moqmedebiT gadagordeba Raris 4 zedapirze qvevidan 

zeviT, romlis drosac sruldeba naWrebis damrgvaleba. naWrebi manqanidan 

gamodis mis zeda nawilSi damagrebuli Raridan 6. 

 
         1.11.3. lenturi tipis comis naWrebis damamrgvalebeli manqana 

 
    nax.1.26-ze naCvenebia “elgep”-is firmis lenturi tipis comis naWrebis 

damamrgvalebeli manqana. igi Sedgeba daxrili dgarisagan 1, romelic 

damagrebulia sayrdenebze 2 da 3. comis naWrebis gadamtani zedapirebis 

rols asrulebs ganivad da grZivad daxrili ori lenturi transportioris 

Stoebi 4 da 5, romlebic moZraobs urTierTsawinaaRmdegod, gansxvavebuli 

siCqariT. maformebelis rols asrulebs igive muSa organoebi da maT Soris 
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moTavsebuli uZravi Zedapiri 6. aseT muSa areSi moxvedrili comis naWeri 7 

ganicdis rTul moZraobas, rac iwvevs mis dagundavebas. 

 
                             a                         b 

nax.1.26. “elgep”-is firmis lenturi tipis comis naWrebis 
damamrgvalebeli manqana: a_ manqanis saerTo xedi; 

b_manqanis aqsonometruli xedi. 
 

 
1.11.4. comis naWrebis Semomgori manqana 

 
    ХТЗ-1 markis Semomgori manqana (nax.1.27) daniSnulia comis naWrebisTvis 

cilindruli formis misacemad. igi miekuTvneba lentur manqanebs muSa 

organos brtyeli zedapiriT. naWrebisTvis cilindruli formis micema 

xorcieldeba ramodenime TanamimdevrobiTi operaciis SesrulebiT: 1) comis 

naWris gabrtyeleba; 2) gabrtyelebuli comis Sexveva rulonis saxiT; 3) 

rulonis Semogorva ori lenturi transportioris Stoebs Soris. 

              
 

nax.1.27. ХТЗ-1 markis comis naWrebis Semomgori manqana 
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        manqana Sedgeba ori wyvili zeda 1 da qveda 2 comis naWrebis 

gamabrtyelebeli gorgolaWisagan, zeda 5 da qveda 3 lenturi 

transportiorisagan, badisagan 4 da amZravi meqanizmisagan. 

    comis namzadebis torsebis damuSaveba xdeba ori uZravi mimmarTveli 

firfitiT 6, romelTa Soris manZilis regulireba sruldeba WanWikebis 

daxmarebiT. 

             muSa zedapirebze comis mikvris Tavidan asacileblad manqanas aqvs ori 

fqvilis mombnevi meqanizmi 7 da 8. erTi maTgani dayenebulia mimRebi Zabris 

Tavze, xolo meore – qveda transportioris muSa Stos Tavze. 

     zeda da qveda transportiorebis muSa Stoebs Soris manZili saWiro 

sididemde regulirdeba meqanizmiT 9, mqnevaras 10 SemobrunebiT. xraxnuli 

meqanizmiT 11 SesaZlebelia zeda transportioris 5 daxris cvlileba da 

qveda transportioris muSa Stos mimarT RreCos regulireba naWrebis 

gamosasvlelSi. comis naWrebis Sexvevas rulonis saxiT uzrunvelyofs bade 

4, romlic mdebareobs qveda transportioris muSa Stos Tavze garkveuli 

manZiliT. 

    comis naWrebi miewodeba manqanis mimReb ZabrSi, sadac xdeba maTze 

fqvilis moyra, ris Semdeg gaivlis gamabrtyelebeli gorgolaWebis pirvel 

wyvilSi 1. gorgolaWebis meore wyvilSi 2 comis gabrtyeleba grZeldeba 

sasurvel zomamde, ris Semdegac gabrtyelebuli naWrebi gadadis qveda 

transportioris lentze. lentTan erTad moZraobisas naWrebi gadis badis 4 

qveS, ris Semdegac xdeba maTi daxveva rulonis saxiT. zeda da qveda 

transportiorebis lentebi moZraobs gansxvavebuli siCqariT, amitom maT 

Soris moxvedrili, rulonis saxiT daxeuli comis naWrebi, ganicdis 

Semogorvas da Rebulobs swor cilindrul formas. amis Semdeg, 

daformebuli naWrebi gamodis manqanidan. 

 

                       1.12. makaronis comis sazelebi 
 
    Mmakaronis comi, puris comTan SedarebiT, izileba ufro mkvrivi 

konsistenciiT. comi mzaddeba or etapad, pirveli - comsazelSi, sadac 

xdeba komponentebis uwyveti Sereva koStebiani masis warmoqmnamde. meore 

etapze, damwnexi Snekis areSi wnevis moqmedebis Sedegad, comi TandaTan 

mkvrivdeba, plastificirdeba da Semdgomi formirebisaTvis Rebulobs 

saWiro struqturasa da Tvisebebs. 
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    comsazelebi daniSnulia fqvilis, wylis da sxva gamamdidrebeli 

danamatebis uwyveti SerevisaTvis. komponentebis Serevis xangrZlivobisagan 

damokidebulebiT comsazelebs SeiZleba hqondeT erTi  an ramdenime 

Tanamimdevrulad ganlagebuli kamera. maTSi comis mozela xorcieldeba 

uwyvetad, mbrunavi lilvis saSualebiT, romelzedac garkveuli 

TanamimdevrobiT damagrebulia daxrili niCbebi da TiTebi.  

    nax.1.28-ze warmodgenilia makaronis comsazelebis principuli sqemebi. 

    erTkameriani comsazelebi (nax.1.28,a) sakmaod gavrcelebulia makaronis 

warmoebaSi. muSa organos warmoadgens horizontaluri lilvi, romelzedac 

xraxnuli xazis mimarTulebiT damagrebulia niCbebi, TiTebi da 

sabiZgeblebi. lilvis RerZis mimarT niCbebis mobrunebis kuTxisa da maTi 

adgilmdebareobis mixedviT SesaZlebelia daregulirdes zelis 

xangrZlivoba (10 wT-mde). kompaqturobis mizniT, erTkamerian comsazels da 

damwnev Sneks aqvT saerTo amZravi. momzeli lilvis brunvis sixSire 

Seadgens 82 br/wT; xvedriTi muSaoba – 12-14 j/kg. 

    erTkameriani comsazelebis naklovan mxared SeiZleba CaiTvalos 

SedarebiT dabali mwarmoebloba. 

N           
 nax.1.28. makaronis comsazelebis principuli sqemebi 

 

     orkameriani comsazelebi (nax.1.28,b) Sedgeba paralelurad ganlagebuli 

ori kamerisagan. pirveli kameris boloSi gakeTebulia sworkuTxa xvreli 

comis meore kameraSi gadasavlelad, xolo meore kameris boloSi 

gakeTebulia milyeli comis CamosaSvebad damwnexis korpusSi. amrigad, 

kamerebi warmoadgens erTi meoris gagrZelebas, riTac izrdeba comis 

gadaadgilebis manZili da Sesbamisad damuSavebis dro.  
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    samkameriani comsazelebi (nax.1.28,g,d) xasiaTdeba maRali efeqturobiT, 

rac gamoixateba zelis xangrZlivobis 20 wT-mde gazrdasa da mis or 

stadiad CatarebaSi. kamerebis konstruqcia, maTi ganlageba da momzeli 

lilvebis gansxvavebuli brunvis sixSireebi uzrunvelyofs erTgvarovani 

struqturis comis miRebas. 

 

                           1.13. makaronis wnexi 

 

    makaronis wnexebi Snekuri tipisaa. isini gaerTianebulia agregatSi 

comsazelTan da komponentebis dozatorebTan erTad. makaronis wnexebis 

mravali  saxeobidan  farTod gavrcelebuli variantiis struqturul-

principuli sqema mocemulia nax.1.29-ze. 

    miuxedavad imisa, rom mocemul agregatSi sruldeba ramdenime 

gansxvavebuli operacia is mainc iwodeba rogorc “makaronis wnexi”. masSi 

xorcieldeba ZiriTadi komponentebis – fqvilisa da wylis uwyveti 

dozireba da comis mozela, romlisganc Semdeg xdeba makaronis 

naxeevarfabrikatis gamownexa. 

 

nax. 1.29. makaronis wnexi: 
a_ principuli sqema; b_matrica; g_maformebeli sadebi 

 

     wnexi Sedgeba Semdegi ZiriTadi kvanZebisagan: wylis 1 da fqvilis 3 

dozatorebisgan, comsazelisagan, damwnexi Snekisagan 7, damwnexi Tavisagan 

9, matricisagan 10, Tbili haeris Semberi 12 da gadamWreli 11 

mowyobilobebisagan da amZravisagan 13. Ffqvilis da wylis dozatorebi 

moZraobas iRebs damoukidebeli amZravidan 2 (nax.1.29,a). 
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    comsazel varclSi 4 Cadgmulia horizontaluri lilvi 5 momzeli 

lopatebiT, romlebic lilvze damagrebulia iseTi kuTxiT, rom 

mTlianobaSi qmnis xraxnul xazs. amis gamo, comi mozelasTan erTad 

gadaadgildeba RerZulad da gadadis damwnex sakanSi 6, saidanac damwnexi 

SnekiT 7 wneviT miewodeba gumbaTiseburi formis damwnex Tavs, romlis 

Zirze damagrebulia makaronis damformebeli matrica 10. 

    matricis naxvretebidan (nax.1.29,b) makaroni gamodis uwyveti milebis 

saxiT, romelTa simtkicis gazrdis mizniT xdeba maTze Tbili haeris 

Seberva ventilatoriT 12 da garkveuli sigrZis nawarmis erTdrouli 

mokveTa, matricis qveS arsebuli mbrunavi daniT. mokveTamde xdeba 

miliseburi nawarmis dakideba gamtani konveieris Reroebze, romelsac 

makaroni gadaaqvs saSrob karadaSi. nawarmis asortimentis Sesacvlelad 

wnexSi ayeneben Sesabamis matricas. miliseburi nawarmis misaRebad matricis 

naxvretbSi deben specialur sadebebs (nax.1.29,g), romelTa  1200-iT gaSlili 

wiboebi comis zonars Wris grZiv sam nawilad. Semdeg, maTi SeerTeba da 

milis warmoqmna xdeba matricis naxvretis konusur nawilSi. 

    makaronis wnexebSi gamoiyeneba comis damuSaveba vakuumis qveS. amis 

Sedegad izrdeba comis plastikuroba da siblante, rac aumjobesebs 

formirebis pirobebs. garda amisa, matricidan gamosvlis Semdeg makaronis 

nakeTobebs aqvs maRali simkvrive, xolo gaSrobis Semdeg ki – momatebuli 

meqanikuri simtkice. zogierTi konstruqciis wnexSi vakuums iyeneben rogorc 

comis mozelis dros, aseve mozelisa da formirebis procesebs Soris 

SualedSi. pirvel SemTxvevaSi Zalze rTuldeba wnexis konstruqcia da 

maRali vakuumis misaRebad saWiro xdeba mZlavri vakuumtumboebis gamoyeneba. 

                        

Nnax.1.30. comis vakuumirebis sqema damwnexi Snekis korpusSi: 
1_cilindruli sayeluri; 2_ gadamSvebi arxi 

 

    vakuumis gamoyeneba comis mozelisa da formirebis procesebs Soris 

SualedSi, xorcieldeba gacilebiT martivad – vakuumis kamera keTdeba 

Snekis milis SigniT. amasTn, Snekis Sua nawilSi dayenebulia wriuli 

sayeluri 1, xolo Snekis korpusSi gakeTebulia gadamSvebi arxi 2. aseTi 
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konstruqcia uzrunvelyofs comis gavlas gadamSveb arxSi, romelSic 

iqmneba vakuumi. arxis hermetulobas qmnis TviTon comis masa. 

 

                   1.14. Sokoladis masis mosamzadebli manqana 

 
    kvebis plastikuri produqtebis erT-erT damaxasiaTebel saxes 

warmoadgens Sokoladis masa, romelic mzaddeba sresili kakaos, Saqris 

fqvilis, kakaos zeTis da sxva komponentebis SereviT da intensiuri 

mozeliT. nax.1.31-ze naCvenebia uwyveti moqmedebis Semrevi da momzeli 

manqanis sqema, romelic daniSnulia Sokoladis masis mosamzadeblad. 

    manqanis korpusi damagrebulia dgarze 12. misi qveda nawili 11, zeda 

nawilTan 5 SeerTebulia maryuJebiT da damagrebulia qanCiT 14. 

ingredientebi dozatorebiT miewodeba milyelSi 3. korpusSi moTavsebulia 

ori horizontaluri, paraleluri lilvi 4, romlebic dakavSirebulia 

kbilanuri gadacemiT 2 da brunavs urTierTsawinaaRmdego mimarTulebiT. 

lilvebze damagrebulia 52 seqtoruli lopati 6, romlebic mobrunebulia 

lilvebis RerZis mimarT garkveuli kuTxiT.  

 

Nnax.1.31. Sokoladis masis mosamzadebeli uwyveti moqmedebis manqana 

 

    lopatebi urevs ingredientebs da gadaaadgilebs RerZuli mimarTulebiT 

gamomtvirTi milyelisaken, romlis farTobi regulirdeba SiberiT 8 da 

mqnevaraTi 9. milyelis farTobis cvlilebiT regulirdeba Serevis 

xangrZlivoba da intensivoba. manqanis korpusis sigrZe da masalis 

gadaadgilebis siCqare isea SeTanxmebuli, rom gamosasvlel milyelSi 

miiReba Sokoladis erTgvarovani masa. korpusi aRWurvilia liukiT 7, 

saidanac dozatorebis daxmarebiT, saWiroebis SemTxvevaSi, SesaZlebelia 

sxvadasxva gemovnebiTi da aromatuli nivTierebebis damateba. 

     wyveti qmedebis, lopatebiani Semrevi manqanebis mwarmoebloba 

ganisazRvreba formuliT:  
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                     2sin4,0 2jDQ
H
b= , kg/wm,                         

sadac  _ miwodebis koeficientia;  _ masis simkvrive, kg/m3; H  _ lopatebis 

biji, m; b _ lopatebis sigane, m; D_ lopatebis gare diametri, m;  _ 

lopatebiani lilvis kuTxuri siCqare, rad/wm;  _ lopatebis mobrunebis 

kuTxe lilvis RerZuli xazis mimarT, radianebSi.                 

 

        1.15. Sokoladis masis damamuSavebeli xuTvalciani manqana 
 
    Sokoladis masis damamuSavebeli valcebiani manqana (nax.1.32) daniSnulia 

sazelidan miRebuli masisaTvis erTgvarovani struqturis misacemad, rac 

gulisxmobs Sokoladis masaSi arsebuli kakaosa da Saqris fxvnilis 

nawilakebis daSlas uwvriles nawilakebad. 

    1,3,4 da 5 valcebis sakisrebi Casmulia moZrav korpusebSi, riTac 

SesaZlebelia valcebis daaxloeba an daSoreba erTmaneTisagan an uZravi 

valcisagan 2. amiT regulirdeba valcebs Soris muSa RreCo, romelic 

ramdenime mikroniT izomeba da aqvs klebadi mimdevroba masis moZraobis 

mimarTulebiT. valcebs  erTi da igive diametri da sxvadasxva siCqare aqvT 

da brunavs isrebiT naCvenebi mimarTulebiT. valcebis wriuli siCqare 1-dan 

me-5-mde TandaTan izrdeba 0,42 m/wm-dan 4,3 m/wm-mde, Sesabamisad izrdeba maT 

Soris fardobiTi siCqarec 0,58 m/wm-dan 1,1 m/wm-mde. 

             
                     a                      b                 g 
         nax.1.32. Sokoladis masis damamuSavebeli xuTvalciani manqana: 

a_saerTo xedi; b_gverdiTi xedi; g_principuli sqema 

 

    sazelidan gamosuli Sokoladis masa miewodeba 1 da 2 valcs Soris 

RreCoSi isriT naCvenebi mimarTulebiT da TanamimdevobiT waritaceba 

valcebis mier qvevidan zeviT, valcebis zrdadi siCqaris gamo. ukanasknel 

me-5-e valcTan, mxebi mimarTulebiT, damagrebulia Txeli Ddana 6 Sokoladis 

fenis mosaxsnelad.  
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    Sokoladis masaSi arsebuli kakaosa da Saqris fxvnilis nawilakebis 

erTi RreCodan meoreze gadasvliT xdeba maTi TandaTanobiTi daqucmaceba. 

isini  ZiriTadad ori saxis deformacias ganicdis – kumSvas da Zvras. 

kumSvis deformacias iwvevs masalis gavla valcebs Soris mcire RreCoSi, 

Zvris deformacias ki – valcebs Soris fardobiTi siCqare. amrigad, xuTive 

valcSi gavlis Semdeg Sokoladis masa xdeba erTgvarovani struqturis. 

                          
                          1.16. emulsatori  
 
    emulsatori (nax.1.33) daniSnulia elastikuri Tvisebebis mqone 

comiseburi masebis intensiuri damuSavebisaTvis da maTTvis erTgvarovani 

konsistenciis misacemad.    

    emulsatoris korpusSi 1 Cadgmulia lilvi 2, romelzedac damagrebulia 

badroebi 3,4 radialuri danebiT 5. badroebs Soris moTavsebulia uZravi 

tixari 6, romelsac centralur nawilSi aqvs xvreli. badros 3 radialur 

frTebs aqvT amonaRarebi, romlebic gadis tixarze 6 damagrebul uZrav 

masrebs 7 Soris. masala Caedineba xvimiridan 8 da badroebis 3,4 brunvis 

Sedegad moZraobs korpuss, badroebs da tixars Soris warmoqmnil 

labirinTSi. aseTi moZraobiT, agreTve radialuri danebisa da uZravi 

masrebis zemoqmedebiT masala ganicdis intensiur damuSavebas da bolos 

gamoitvirTeba emulsatoris konusuri milyelidan 9, sadac xdeba 

damatebiTi damuSaveba.    

                        
nax.1.33. emulsatori 
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                1.17. biskvitis nawarmis damformebeli manqana 

 

    manqana Sedgeba: biskvitis comis mimRebi xvimirisagan 6 (nax.1.34), CamTrevi 

rifebiani lilvakisagan 5, maformebeli rotorisagan 7 da konveierisagan 9, 

romelic Semoxveulia wamyvan dolze 1, rotorze 7, mimmarTvel gorgolaWze 

8 da uZrav firfitaze 11. 

 

nax.1.34. biskvitis nawarmis damformebeli manqana: 
a_principuli sqema; b_saerTo xedi; g_maformebeli rotori 

 

         comis CaTreva xdeba lilvakiT  5  da  rotoriT 7,  romlis zedapirze  

gakeTebulia  nawarmis  formis  ujredebi.   ujredebis  Zirze  gravirebiT 

     gakeTebulia naxati,  romlis  anabeWdi  gadadis  nawarmze.  CaTrevis dros 

xdeba comis Cawnexa ujredebSi. rotorTan 7 SexebSia momkveTi dana 2, 

romelic wmends mis zedapirs ise, rom comi rCeba mxolod ujredebSi. 

rotoris zedapiridan moxsnili zedmeti comi rCeba lilvakis 5 zedapirze 

da uerTdeba xvimiridan Camodenil comis axal masas. momkveTi daniis 2 

Sexebis xarisxi rotoris 7 zedapirTan regulirdeba xraxniT 3.                                                    

    rotoris ujredebSi comis Cawnexis xarisxis intensivobis regulirebis 

mizniT rifebiani lilvakis 5 sakisrebi 4 Casmulia moZrav korpusebSi, 

romelTa gadaadgilebiT uZrav mimmarTvelebSi icvleba RreCos sidide 

lilvaksa 5 da rotors 7 Soris, ris Sedegadac regulirdeba comis 

SekumSvis xarisxi. 

    Llenturi konveieris 9 wamyvani doli 1 axorcielebs lentis miWeras 

rotoris jibeebSi moTavsebul comze. comis lentze mikvris adgeziuri 
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Zala ufro metia vidre ujredis Zirze, amitom lentis mimmarTvel 

gorgolaWze gadasvlis momentSi nakeTobebi 10 Tavisuflad amodis 

ujredebidan da rCeba lentze 9, saidanac gadadis qvedebze 12, romlebsac 

winaswar xeliT awyoben gamtan konveierze 12. aqedan nakeTobebi gadaaqvT 

gamosacxobad. 

 

                   1.18. karamelis damformebeli manqana 

 

         nax.1.35-ze warmodgenilia rotoruli damformebeli manqanis 

principuli sqema. igi SeiZleba mivakuTnoT plastikuri masalebis 

calobrivad damyof-damformebeli manqanebis jgufs. 

 

                      nax.1.35. karamelis damformebeli manqana      

 

    gorgolaWebiT 3 dakalibrebuli karamelis zonari, mimmarTveliT 4 

miewodeba rotors 1, romelic brunavs mudmivi siCqariT isriT naCvenebi  

mimarTulebiT. rotoris zedapirze uZravad damagrebulia danebi 2. rotori 

aRWurvilia agreTve mis Slicur amonaRarebSi 14 saxsrulad 10 Camagrebuli 

danebiT 5. nakeTobaze naxatis misaRebad rotorze da danebze gakeTebulia 

graviura 13.  

    rotoris brunvis dros karamelis zonari danebiT 2 da 5 iWreba 

calkeul nakeTobebad. saxsruli danebis 5 miaxloeba uZrav danebTan 2 

xdeba mimmarTveliT 6, romlis mrudwirul zedapirze danebi gadaadgildeba 

rotoris brunvis Sedegad. mimmarTveli 6 ReroebiT 8 eyrdnoba zambarebs 7 

da misi mdebareoba fiqsirdeba xraxniT 9. uZravi mimmarTveli 11 

Semoabrunebs danebs 5 saxsris 10 mimarT mas Semdeg, rodesac isini uZrav 
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danebTan kontaqtSi moWrian karamels. gadaWrili karameli miewodeba gamtan 

transportiors 12. rotoris qveda areSi  danebi 5 moZraobs dakidebul, anu 

muSa mdgomareobidan 900-iT Semobrunebul mdgomareobaSi.        

    karamelis erTi saxeobidan meoreze gadasasvlelad saWiroa rotoris 

Secvla.     

 

1.19. sasursaTo nedleulis da Sualeduri produqtebis separaciis da 
daxarisxebis meTodebi da mowyobilobebi 

 

    fxvieri masalebis separacia da daxarisxeba farTod gamoiyeneba 

meurneobis sxvadasxva dargSi. isini warmoadgens teqnologiuri procesebis 

ganuyofel nawils iseT dargebSi rogorebicaa: kvebis mrewveloba, 

marcvleulis gadamuSaveba, samSeneblo masalebis warmoeba, qimiuri, 

samTomadneulis mrewveloba da sxv. 

    separacia ewodeba araerTgvarovani narevi masis dayofas Semadgenel 

komponentebad da gamoiyeneba ZiriTadi produqtis gasawmendad gareSe 

minarevebisagan, rac uzrunvelyofs produqtis xarisxobrivi maCveneblebis 

amaRlebas. 

    daxarisxebis procesi gulisxmobs erTgvarovani produqtis dayofas 

zomiT klasebad an romelime xarisxobrivi maCveneblis mixedviT. 

daxarisxebis Sedegad miiReba Tanabari zomis nawilakebisagan Sedgenili 

saboloo produqti an naxevarfabrikati (Sualeduri produqti). pirvel 

SemTxvevaSi aucilebelia mza produqtma miiRos xarisxis standartiT 

gaTvaliswinebuli garegnuli saxe, xolo meore SemTxvevaSi, Sualeduri 

produqtis nawilakebis zomiTi erTgvarovneba mniSvnelovan wilad 

ganapirobebs momdevno teqnologiuri operaciebis Tanabar reJimebSi 

warmarTvas, rac aseve aisaxeba saboloo produqtis xarisxSi. amrigad, 

fxvieri masalebis separacia da daxarisxeba Tanmxvedri procesebia da maT 

gansakuTrebiT didi gamoyeneba aqvT kvebis mrewvelobis mraval dargSi. 

    aRniSnuli procesebis optimalur reJimebSi warmarTvisaTvis da maRali 

teqnologiuri efeqtis misaRwevad didi mniSvneloba aqvs am procesebis 

zust Teoriul analizs da Sefasebis kriteriumebis sworad SerCevas.  

    dReisaTvis fxvieri masalebis separaciis da daxarisxebis procesebi 

farTod gamoyeneba marcvleulis gadamamuSavebel, fqvilis da burRuleuli 

produqtebis, Cais, kvebis koncentratebis da sxva sawarmoebSi. 
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    separacia warmoadgens araerTgvarovani narevebis Semadgenel 

komponentebad gayofis meqanikur process, romlebic gansxvavdeba fizikuri 

TvisebebiT. separaciis daxmarebiT sawyisi masalidan SesaZlebelia gamoiyos 

yvelaze ufro Rirebuli komponenti misi xarisxobrivi maCveneblebis sruli 

dacviT. 

    separaciis da daxarisxebis amocanas Seadgens saerTo masidan 

xarisxovani komponentis sruli gamoyofa da misi gayofa fraqciebad zomiTi 

da xarisxobrivi maCveneblebis mixedviT. 

    is komponenti, romelic sawyis masalaSi raodenobrivad mniSvnelovnad 

aRemateba sxva komponentebs, warmoadgens ZiriTads, xolo yvela danarCeni – 

minarevebs. 

    minarevebi, romlebsac Seicavs kvebis fxvieri produqtebi, SeiZleba 

gavyoT or jgufad – sarevela da ZiriTadi kulturis. sarevela minarevebia 

mineraluri warmoSobis sxvadasxva nawilakebi (miwis gundebi, qvebi, qviSa, 

mtveri da sxv.) da organuli warmoSobis (Reroebi, bususi da sxv.). 

    minarevebi, romlebic warmoiqmneba ZiriTadi kulturisagan, aris 

daqucmacebuli, deformirebuli, arakondiciuri organoleptikuri da 

bioqimiuri maCveneblebiT. 

    minarevebi ZiriTadi komponentisagan gansxvavdeba rogorc xarisxobrivi 

maCveneblebiT, aseve garegnuli saxiT. amitom, mza produqciis xarisxi 

didad aris damokidebuli saerTo masaSi maT raodenobriv Semcvelobaze. 

    sawyisi masalis separaciisa da daxarisxebisaTvis iyeneben nawilakebis 

sxvadasxva fizikur Tvisebebs. maT ganekuTvneba: 

_ xazovani zomebi: sigrZe, sigane da sisqe; 

_ nawilakebis aerodinamikuri Tvisebebi; 

_ simkvrive; 

_ nawilakebis forma da friqciuli Tvisebebi; 

_ eleqtrofizikuri, feromagnituri Tvisebebi da sxv. 

    xSirad, nawilakebis calkeuli fizikuri Tviseba ver uzrunvelyofs 

sawyisi masalis srulad gayofas. amitom, maRali teqnologiuri efeqtis 

misaRwevad iyeneben kombinirebul meTodebs, rodesac sawyisi masalis gayofa 

xdeba nawilakebis ramodenime fizikuri Tvisebis mixedviT. is fizikuri 

Tvisebebi, romlebic uzrunvelyofs sawyisi masalis yvelaze ufro srulad 



 54 

gayofas Semadgenel komponentebad, warmoadgens narevis gayofadobis 

niSanTvisebebs. 

    manqanebi, romlebic gamoiyeneba fxvieri masalebis separaciisaTvis, 

sawyis masalas hyofs erTi an ramdenime niSanTvisebis mixedviT. Sesabamisad 

manqanebi iyofa or jgufad – martivi da rTuli. 

    martiv separatorebSi narevi iyofa erTi niSniT or fraqciad. rTul 

separatorebSi narevis gayofa xdeba ramdenime niSanTvisebiT, Sesabamisi 

raodenobis fraqciebad. 

 

  1.19.1. fxvieri masalebis separacia da daxarisxeba 
nawilakebis zomebis mixedviT 

 

    narevis gayofis gemetriul niSanTvisebas warmoadgenen nawilakebis 

xazovani zomebi: sigrZe – udidesi grZivi zoma; sigane – udidesi ganivi 

zoma; sisqe – umciresi ganivi zoma. 

    fxvieri masalebis gasayofad nawilakebis siganisa da sisqis mixedviT 

gamoiyeneba manqanebi, romelTa muSa organos warmoadgens sxvadasxva 

formisa da zomebis naxvretebiani badeebi. badeze gatarebis Semdeg sawyisi 

masala iyofa or nawilad – badeSi gasul da badeze gadasul fraqciebad. 

    damzadebis mixedviT badeebi gvxvdeba datvifruli da dawnuli, xolo 

naxvretebis formis mixedviT – wriuli, grZivi da kvadratuli naxvretebiT. 

badeebi wriuli naxvretebiT hyofen narevs nawilakebis b siganis mixedviT 

(1.36,a). nawilakebi, romelTa sigane naklebia badis naxvretebis diametrze 

(b<D), gamoiyofa badeSi gamaval fraqciaSi, xolo rodesac b>D, maSin 

nawilakebi gadadis badeze.  

    kvadratuli formis naxvretebi (nax.1.36,g) narevs hyofs imave b zomis 

mixedviT, magram gayofis sizuste naklebia, radgan nawilakebis badeSi 

gavlis dros maTi orientacia SeiZleba moxdes kvadratis rogorc gverdis 

(t), aseve diagonalis mimarT. 

    wriul naxvretebSi nawilakebis moxvedris albaTobis gazrdis mizniT, 

naxvretebs amzadeben Zabriseburi formis, romelic uzrunvelyofs 

nawilakis orientirebas grZivi RerZiT badis zedapiris perpendikularulad. 

    badeebi grZivi naxvretebiT narevs hyofs nawilakebis a  sisqis mixedviT 

(nax.1.36,b)). is nawilakebi, romelTa sisqe naklebia badis xvrelis   

siganeze, gadis badeSi, xolo rodesac ,a  nawilakebi gadadis badidan. 



 55 

gayofis efeqturobis gazrdis mizniT badis zedapirs amzadeben 

gofrirebuli grZivi Rarebis saxiT, romelTa Zirze keTdeba grZivi 

naxvretebi. Rarebi uzrunvelyofs nawilakebis swor orientacias 

naxvretebis mimarT. 

 

nax.1.36. fxvieri masalebis separaciisa da daxarisxebis meTodebis  
da muSa organoebis sqemebi 

 

    badiani separatorebis teqnikuri maCveneblebis Sesafaseblad 

sargebloben badis zedapiris farTobis gamoyenebis koeficientiT, anu 

cocxali kveTis koeficientiT, romelic warmoadgens naxvretebis jamuri 

farTobis fardobas badis mTlian zedapirTan. es koeficienti warmoadgens 

separatoris mwarmoeblobis ganmsazRvrel sidides. 

    kvebis fxvieri produqtebis gasayofad fraqciebad, romlebic 

gansxvavdeba nawilakebis sigrZiT, gamoiyeneba trierebi (nax.1.36,d), romelTa 

muSa organos warmoadgens cilindri an diskoebis nakrebi. maTze 

gakeTebulia sxvadasxva formisa da zomis jibeebi, romlebSic Tavsdeba 

masalis nawilakebi. 
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    trierebis muSaobis principi dafuZnebulia jibeebiani zedapirebis 

brunvis dros sxvadasxva sigrZis nawilakebis zRvruli awevis kuTxeTa 

gansxvavebaze,. masalis fardobiTi moZraobisas, mcire zomis nawilakebis 

simZimis centri imyofeba jibis areSi da maTi awevis kuTxe ufro maRalia, 

vidre grZeli nawilakebisa, romelTa simZimis centri imyofeba jibis gareT. 

amis gamo,  mcire  sigrZis nawilakebi ( 2 ) cvivdeba Semkreb Rarze, xolo 

grZeli nawilakebi ( 1 ) jibeebidan gadmovardnis Semdeg ubrundeba sawyis 

masalas. masalis RerZul gadaadgilebas uzrunvelyofs cilindris RerZis 

daxra horizontisadmi. amrigad, trierebze separaciis Sedegad miiReba ori 

fraqcia – mokle da grZeli nawilakebiT. 

     marcvleulis warmoebaSi trierebi gamoiyeneba ZiriTadi kulturidan 

mokle da grZeli minarevebis gamosayofad. garda amisa, maTi gamoyeneba 

xdeba rTul separatorebSi sxva saxis muSa organoebTan kombinaciiT, 

sawyisi masalis ramdenime niSanTvisebiT gayofisaTvis.   

     konstruqciuli niSniT trierebi iyofa cilindrul da diskoebian 

manqanebad. Tavis mxriv diskoebiani trierebi iyofa erTrotorian da 

mravalrotorian manqanebad.                                   

    dinamikuri maCveneblebiT cilindruli trierebi iyofa nelmaval da 

swrafmaval manqanebad, romlebic ZiriTadad gansxvavdeba muSa organoebis 

brunvis sixSiriT. 

    swrafmavali trierebi xasiaTdeba maRali mwarmoeblobiT, ramdenadac 

muSa organos brunvis sixSiris gazrda iwvevs masalis RerZuli 

gadaadgilebis siCqaris gazrdas. magram, siCqaris gazrda maqsimalur 

dasaSvebze metad, amcirebs separaciis teqnologiur efeqts, radgan mokle 

nawilakebi ver aswrebs jibeebis Sevsebas imis gamo, rom masalis trierSi 

yofnis dro mcirdeba. garda amisa, trierebis muSaobis efeqturobaze did 

gavlenas axdens miwodebuli masalis fenis sisqe. rac ufro mcirea fenis 

sisqe, miT maRalia efeqturoba. trierebis muSaobis efeqturobisaTvis didi 

mniSvneloba aqvs muSa organos brunvis sixSirisa da daxris kuTxis 

optimaluri mniSvnelobis SerCevas. 

    trierebis uaryofiT mxares miekuTvneba is, rom maTi gamoyeneba 

naklebadefeqturia iseTi masalebis separaciisaTvis, romelTa nawilakebsac 

gaaCniaT xveuli, xaoiani zedapirebi. aseTi nawilakebi iWedeba trieris 
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jibeebSi da gayofa faqtiurad ar xdeba. trierebi ar gamoiyeneba agreTve 

masalis dasaxarisxeblad zomiT klasebad. 

    trierebis uaryofiTi Tvisebebi zRudaven maT gamoyenebas mrewvelobis 

sxvadasxva dargebSi. 

 

    1.19.2. fxvieri masalebis separacia da daxarisxeba 
nawilakebis simkvrivis mixedviT 

 

    fxvieri masalebis separacia da daxarisxeba nawilakebis geometriuli 

zomebis da aerodinamikuri Tvisebebis mixedviT yovelTvis ar iZleva 

sasurvel Sedegs, radgan mTeli rigi masalebis nawilakebi mcired an 

saerTod ar gansxvavdeba aRniSnuli niSnebis mixedviT. aseT SemTxvevaSi 

xSirad sargebloben masalebis gravitaciuli TvisebebiT, kerZod, 

nawilakebis simkvriveTa sxvaobiT (nax.1.34,e). 

    vibrogravitaciuli separaciis arsi mdgomareobs imaSi, rom fxvieri 

masalis vibraciuli moZraoba iwvevs nawilakebis fenobriv gadaadgilebas 

masalaSi, rac gamowveulia maTi simkvriveTa sxvaobiT. mimdinareobs e.w. 

fenobrivi TviTdaxarisxeba msubuq da mZime nawilakebad. amasTan, mZime 

nawilakebi ganlagdeba qveda fenebSi, xolo msubuqi – zeda fenebSi. 

    gravitaciuli separacia efeqturad gamoiyeneba Znelad gasayofi 

masalebis gasawmendad minarevebisagan, romelTa simkvrive metia ZiriTadi 

kulturis nawilakebze. aseT SemTxvevaSi iyeneben vibropnevmatikur 

separatorebs (nax.1.36,v), romelTa ZiriTad muSa organos warmoadgens 

horizontisadmi daxrili deka perforirebuli muSa zedapiriT. vibraciisa 

da haeris nakadis erToblivi moqmedebiT ufro mkvrivi nawilakebi 

ganlagdeba dekis zedapirze da vibraciis gavleniT gadaadgildeba dekis 

zeda mxarisaken, xolo naklebad mkvrivi nawilakebi modis Sewonad 

mdgomareobaSi da haeris nakadiT gadaadgildeba dekis daxris 

mimarTulebiT. 

 

1.19.3. fxvieri masalebis separacia da daxarisxeba 
aerodinamikuri Tvisebebis mixedviT 

 

    fxvieri masalebis narevebis separacia Semadgeneli komponentebis 

aerodinamikuri Tvisebebis mixedviT, farTod gamoiyeneba praqtikaSi 

marcvleuli kulturebis gasawmendad gareSe minarevebisagan. aseTi 
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separatorebis muSaobis principi dafuZnebulia sxvadasxva komponentebis 

nawilakebis gansxvavebul afrianobis siCqareze (nax1.36,z,T). afrianobis 

siCqare damokidebulia nawilakebis Tvisebaze winaaRmdegoba gauwios haeris 

nakads. afrianobas gansazRvravs agreTve nawilakebis forma, simkvrive, 

sivrceSi orientacia da sxva. haeris nakadis mimarTulebis mixedviT 

separatorebi gvxvdeba vertikaluri, horizontaluri da daxrili nakadebiT. 

    marcvlis gadamamuSavebel sawarmoebSi marcvlis gasawmendad msubuqi 

minarevebisagan gamoiyeneba vertikaluri pnevmoseparirebis arxebi, 

romlebSic masala da haeri moZraobs Semxvedri mimarTulebiT. is 

nawilakebi, romelTa afrianobis siCqare metia haeris nakadis siCqareze, 

waritaceba zeviT da moTavsdeba damleq mowyobilobaSi, xolo nawilakebi 

naklebi afrianobis siCqariT gadaadgildeba qveviT. amgvarad, narevi iyofa 

or fraqciad – msubuqi da mZime (nax.1.36,T). 

    pnevmoseparirebis teqnologiuri efeqti damokidebulia Semdeg 

parametrebze: haeris nakadis siCqare; xvedriTi datvirTva; masalis miwodebis 

Tanabroba da sxv. 

    sahaero separatorebi upiratesad gamoiyeneba wisqvilkombinatebSi, 

alaos warmoebaSi, marcvlis gasawmendad mtvrisa da sxva minarevebisagan. 

maT iyeneben agreTve iseT sawarmoebSi, romlebic aRWurvilnia 

pnevmotransportis danadgarebiT. aq, separatorebis saSualebiT xdeba 

masalisa da namuSevari haeris gayofa. 

    sahaero separatorebis klasifikacia SeiZleba moxdes funqcionaluri, 

haercirkulaciis da konstruqciuli niSnis mixedviT. funqcionaluri 

daniSnulebiT sahaero separatorebi gamoiyeneba ZiriTadi masalis 

gasawmendad minarevebisagan da haer-masalis narevis gasayofad 

pnevmotransportirebis dros. haercirkulaciis mixedviT separatorebi 

gvxvdeba Caketili da gaxsnili haeris cirkulaciis sistemebiT. 

konstruqciuli niSnis mixedviT separatorebi gvxvdeba individualuri da 

jgufuri ventilatorebiT. 

    sahaero separatorebi xSirad gamoiyeneba sxva muSa oeganoebTan 

kompleqsSi. magaliTad, marcvlis gasawmendad da dasaxarisxeblad 

gamoiyeneba sahaero-badiani separatorebi, vibropnevmatikuri damxarisxebeli 

dekebi saaspiracio danadgariT da sxv. 
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    sahaero separatorebi gansakuTrebiT efeqturad gamoiyeneba msubuqi da 

mZime minarevebis gamosayofad, romlebic mniSvnelovnad gansxvavdeba 

aerodinamikuri maCveneblebiT ZiriTadi komponentisagan. isini naklebad 

efeqturia iseTi masalebis dasaxarisxeblad, romelTa nawilakebi 

gansxvavdeba zomebiT da xarisxobrivi maCveneblebiT. 

 
               

1.19.4. fxvieri masalebis separacia nawilakebis formisa da  
friqciuli Tvisebebis mixedviT 

     

    fxvieri masalebis separaciis da daxarisxebis erT-erT gavrcelebul 

meTods warmoadgens masalis gayofa nawilakebis formisa da friqciuli 

Tvisebebis mixedviT (nax.1.36,i,k). 

    gasayofi komponentebis nawilakebs xSirad aqvT gansxvavebuli formisa 

da friqciuli Tvisebebis zedapirebi, rac ganapirobebs maTi srialis an 

gorvis xaxunis koeficientebis sxvaobas. 

    manqanebs, romlebic narevs hyofs nawilakebis formisa da friqciuli 

Tvisebebis mixedviT uwodeben friqciul separatorebs. am manqanebs 

miekuTvneba: friqciuli daxrili sibrtyeebi, lenturi, valcebiani, 

cilindruli, diskuri da sxva tipis separatorebi. 

    formisa da xaxunis koeficientis mixedviT, masalis sxvadasxva 

nawilakebs muSa zedapirebze gadaadgilebisas aqvT moZraobaTa 

gansxvavebuli traeqtoriebi, rac uzrunvelyofs maT gamoyofas sxvadasxva 

fraqciebSi. 

    lenturi friqciuli separatorebis (nax.1.36,i) ZiriTad parameters 

warmoadgens muSa zedapiris ganivi daxris kuTxe horizontisadmi, romelic 

SeirCeva nawilakebis xaxunis kuTxis mixedviT ise, rom sxvadasxva 

nawilakisaTvis miviRoT gansxvavebuli moZraobaTa traeqtoriebi. 

    diskur separatorebSi (nax.1.36,k) nawilakebze moqmedebs centridanuli, 

simZimis da xaxunis Zalebi, romlebic sxvadasxva nawilakebs gadaadgilebs 

gansxvavebuli siCqariT da mimarTulebiT. es uzrunvelyofs sawyisi masalis 

gayofas fraqciebad. 

    friqciuli separatorebis saerTo naklovan mxares warmoadgens masalis 

Txeli feniT miwodebis aucilebloba, rac mniSvnelovnad amcirebs maT 

mwarmoeblobas. garda amisa, SedarebiT dabalia gayofis sizuste. 
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    nawilakebis formasa da friqciul Tvisebebs Soris arsebobs mWidro 

kavSiri, kerZod, erTi da imave komponentis magram gansxvavebuli formis 

nawilakebs aqvT sxvadasxva xaxunis koeficienti da piriqiT – sxvadasxva 

komponentebis erTnairi formis nawilakebs SeiZleba hqondeT Tanabari 

friqciuli Tviseba. yovelive es gaTvaliswinebuli unda iyos muSa 

organoebis SerCevis dros. 

    formis mixedviT masalebs hyofen separatorebze, romelTa moqmedebis 

principi damyarebulia srialisa da gorvis xaxunis koeficientebis 

sxvaobaze. srialis xaxunis koeficienti gacilebiT didia gorvis xaxunis 

koeficientze. masalebis aRniSnuli TvisebebiT gayofisaTvis gamoiyeneba 

sxvadasxva konstruqciis separatorebi, maTgan gavrcelebulia lenturi 

transportiorebi, romlebsac aqvT daxra horizontisadmi ganivi an grZivi 

mimarTulebiT. mwarmoeblobis gazrdis mizniT gamoiyeneba ramdenime 

daxrili transportiorisagan Semdgari sistemebic. aseT muSa organoebze 

sawyisi masalis gayofis maRali efeqturobisaTvis idialur SemTxvevas 

warmoadgens iseTi narevi, romlis erTi komponentis nawilakebi xasiaTdeba 

mkveTrad gamoxatuli sferuli formiT, xolo meore komponentis ki – 

brtyeli an gaurkveveli geometriuli formiT. 

    sferuli formis sxeulebs sibrtyeze aqvT moZraobis yvelaze maRali 

Tavisuflebis xairsxi da Sesabamisad – minimaluri gorvis xaxunis 

koeficienti da xaxunis kuTxe. 

    separatoris daxril, moZrav muSa zedapirze moxvedrili sxvadasxva 

komponentebis nawilakebi maTi formisa da friqciuli Tvisebebis mixedviT 

iwyeben gorviT an srialiT moZraobas. fraqciebis maRali sizustiT 

gayofisaTvis saWiroa ganvsazRvroT maTi moZraobaTa traeqtoriebi. 

 

         1.19.5. fxvieri masalebis separacia eleqtrofizikuri TvisebebiT 

   

    fxvieri masalebis separirebis erT-erT niSanTvisebas warmoadgens maTi 

eleqtrofizikuri Tvisebebis gansxvaveba (nax.1.36,l,m). 

    eleqtroseparaciis arsi mdgomareobs imaSi, rom nawilakebi, romlebsac 

gadaecema eleqtruli muxti xvdeba gare eleqtrul velSi. 

eleqtrogamtareblobisa da damuxtvis xarisxis mixedviT nawilakebze 
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moqmedebs gansxvavebuli sididis eleqtruli mizidulobis Zalebi, ris 

gamoc isini gadaadgildeba gansxvavebuli traeqtoriiT. 

    eleqtruli separatorebi iyofa: nawilakebis Tvisebebis 

(eleqtrogamtaroba, dieleqtrikuli mudmiva da sxv.), nawilakebis damuxtvis 

meTodiT (damuxtul eleqtrodebTan Sexeba, ionizacia da sxv.) da 

eleqtruli velis xasiaTis mixedviT. 

    eleqtroseparaciis procesis efeqturobaze gavlenas axdens mravali 

faqtori, romlebic zRudavs maT farTo gamoyenebas warmoebaSi. maT 

miekuTvneba: dabali mwarmoebloba, gamarTvisa da regulirebis didi 

sirTule da gayofis SedarebiT dabali sizuste. garda amisa, procesis 

efeqturobaze arsebiT gavlenas axdens nawilakebis zedapiruli 

eleqtrogamtaroba da SenobaSi haeris tenianoba. amitom is masalebi, 

romlebic saWiroebs eleqtroseparacias unda iyos maqsimalurad mSrali, 

xolo Senoba saWiroebs haeris kondicionirebas tenianobis mixedviT. es 

garemoebebi zRudavs eleqtroseparatorebis gamoyenebas mTel rig 

sawarmoebSi. 

    mrewvelobaSi gavrcelebulia magnituri da eleqtromagnituri 

separatorebi, romlebic daniSnulia ZiriTadi kulturis gasawmendad 

ferominarevebisagan (nax.1.34,m). 

    magnituri separaciis dros sawyisi masala Txeli feniT miewodeba 

magnitebis uSualo siaxloves. feromagnituri minarevebi, romlebic moxvdeba 

magnitur velSi, miizideba magnitis polusebisaken. ZiriTadi kulturis 

nawilakebi magnitur velSi gaivlis Tavisuflad. 

    arsebuli magnituri separatorebi iyofa mudmiv da eleqtromagnitian 

manqanebad. mudmiv magnitebSi, eleqtromagnitebTan SedarebiT mizidulobis 

Zala naklebia da garkveuli drois ganmavlobaSi mcirdeba. am 

TvalsazrisiT eleqtromagnitur separatorebs eniWeba upiratesoba. 

konstruqciulad mudmivmagnitiani separatorebi ufro martivia. 

    eleqtromagnituri separatorebis yvelaze uro gavrcelebul saxes 

warmoadgens doluri separatori (nax.1.36,m), romelic xasiaTdeba maRali 

mwarmoeblobiT da muSaobis saimedoobiT. aq masalis gayofa xdeba 

gansxvavebuli eleqtromagnituri gamtarobis sxvaobaTa principiT. 

    eleqtromagnituri separatoris muSaobis principi mdgomareobs SemdegSi: 

uZravi eleqtromagnitis irgvliv brunavs aramagnituri masalisagan 
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damzadebuli doli. feromagnituri minarevebi miizideba dolis 

zedapirisaken manam, sanam ar gamovlen magnituri velidan ( 1 ). 

gasufTavebuli masala moZraobs dolis mxebi mimarTulebiT ( 2 ). 

    zemoTganxiluli fxvieri masalebis separaciis ZiriTadi niSanTvisebebi: 

geometriuli, fizikuri, eleqtrofizikuri da sxva, gamoiyeneba sxvadasxva 

kombinirebiT, rTuli separatorebis saxiT, romlebic daniSnulia Znelad 

gasayofi narevebis separaciisaTvis.                  

    eleqtroseparacia ZiriTadad Sedgeba ori etapisagan: eleqtroobiT 

nawilakebis damuxtva da damuxtuli nawilakebis gayofa eleqtrostatikuri 

Zalebis daxmarebiT, miRebuli muxtebis sididisa da niSnis Sesabamisad. 

    nawilakebis winaswari damuxtvis meTodi ganpirobebulia maTi 

eleqtrogamtarobis, dieleqtrikuli mudmivasa da sxva TvisebebiT. 

separatorebs, romlebSic nawilakebi imuxteba aRniSnuli meTodebiT 

ewodebaT eleqtrostatikuri (nax.1.34,l), xolo separatorebs, romlebSic 

nawilakebi imuxteba gvirgvinisebri muxtebiT, Sesabamisad ewodebaT 

gvirgvinisebri. 

    eleqtroseparatorebSi nawilakebis damuxtvis meTodebia maTi Sexeba 

damuxtul eleqtrodebTan, ionizacia da sxv. warmoqmnili eleqtruli velis 

xasiaTis mixedviT separacia mimdinareobs statikur velSi, an gvirgvinisebri 

muxtis velSi. yovel konkretul SemTxvevaSi gamoiyeneba is meTodi, 

romliTac miiRweva narevis nawilakebis muxtebis sidideTa Soris 

maqsimaluri sxvaoba. 

    zemoTaRniSnulidan SeiZleba davaskvnaT, rom eleqtroseparaciis 

procesis meqanizmi damokidebulia mraval faqtorze, romlebsac miekuTvneba: 

nawilakebis eleqtrogamtaroba, dieleqtrikuli mudmiva, zomebi, forma, 

simkvrive, tenianoba; agreTve eleqtruli velis daZabuloba, muSa 

organoebis siCqare, separatorSi miwodebuli produqtis fenis sisqe, 

nawilakebis damuxtvis xangrZlivoba da sxv. 

    fxvieri masalebis eleqtroseparaciis meTods meqanikurTan SedarebiT, 

mTeli rigi produqtisaTvis, axasiaTebs garkevuli upiratesoba, rac 

gamoixateba imaSi, rom aseT separatorebSi minimumamdea Semcirebuli 

masalis xaxuni muSa zedapirze, rac iwvevs nawilakebis gare zedapirze 

arsebuli yvelaze ufro nazi fenis gaxexvas da misi xarisxis ramdenadme 

gauaresebas (magaliTad mSrali Cai). 
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    eleqtrogvirgvinisebr separacias eleqtrostatikurTan SedarebiT 

axasiaTebs mTeli rigi upiratesoba. kerZod, ufro Zlieria eleqtruli 

veli, agreTve nawilakebi imuxteba eleqtrobis didi raodenobiT vidre 

kontaqturi meTodiT damuxtvis dros. 

    teqnikaSi cnobilia eleqtrogvirgviniseburi separatorebis sami 

ZiriTadi tipi: cilindruli da kameruli. maTi dasaxeleba mianiSnebs 

dadebiTi eleqtrodebis Sesrulebis formaze. cilindruli da kameruli 

separatorebis muSaobis principebi umniSvnelod gansxvavdeba 

erTmaneTisagan. orive SemTxvevaSi separacia mimdinareobs gvirgvinisebri 

muxtis velSi nawilakebis Tavisufali vardnis pirobebSi. kamerul 

separatorebs iyeneben im SemTxvevaSi, rodesac narevis gayofa saWiroa 

nawilakebis sididis mixedviT, xolo cilindruli tipis separatorebi 

gamoiyeneba im SemTxvevaSi, rodesac separacia tardeba nawilakebis 

eleqtrogamtarobis mixedviT. 

    nax.1.37-ze warmodgenilia kameruli tipis, eleqtrogvirgvinisebri 

separatoris principuli sqema, xolo nax.1.38-ze – saerTo xedi. aseTi tipis 

separatori Sedgeba dadebiTi 1 da uaryofiTi 2 eleqtrodebisagan. amasTan, 

dadebiTi eleqtrodi damiwebulia. 

                                                

      
                   nax.1.37. kameruli tipis               nax.1.38. eleqtrose-      N      
                   eleqtroseparatoris                paratoris saerTo                    
                             sqema                            xedi 
 
     eleqtrodebs miewodeba maRali Zabvis mudmivi deni, romelic 

eleqtrodebs Soris qmnis uaryofiTi niSnis moculobiT muxts. sawyisi 

masala, xvimiridan 3, Tanabari feniT miewodeba eleqtrodebs Soris areSi. 

aq nawilakebi imuxteba da eleqtruli velis moqmedebiT ixreba dadebiTi 

eleqtrodis mxares, gadis mis liTonis badeSi da gamodis separatoridan 

RarebiT 4. amasTan gadaxris xarisxi damokidebulia nawilakze momqmedi 
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meqanikuri da eleqtruli Zalebis TanafardobiT. narevis is nawilakebi, 

romlebic ar imuxteba an iRebs mcire sididis eleqtrul muxts, gamoiyofa 

RariT 5. 

 
1.19.6. separaciisa da daxarisxebis mowyobilobebis  

muSa organoebi 
 

    fxvieri masalebis separaciisa da daxarisxebisaTvis yvelaze ufro 

gavrcelebuli mowyobilobaa badiani muSa organo, romelic SeiZleba 

asrulebdes sxvadasxva saxis moZraobas: rxeviTs, vibraciuls, brtyel-

gadataniTs, wriuls da sxv. muSa organos forma da amZravis saxe SeirCeva 

yoveli konkretuli SemTxvevisaTvis. nax.1.39-ze naCvenebia badiani muSa 

organoebis sqemebi. nax.1.39,a-ze warmodgenilia brtyelbadiani muSa organo. 

drekad sakidebze 1 dakidebulia CarCo 2, romelzedac damagrebulia 

damxarisxebeli bade 3. bade rxeviT moZraobas iRebs mrudmxara-barbaca 

amZravi meqanizmiT.  

 

Nnax.1.39. badiani damxarisxebeli muSa organoebi 

 

    nax.1.39,b-ze brtyeli bade 2 dakidebulia drekad sakidebze 1. badis 

CarCoSi Camagrebulia muxla lilvi 3 sapirwone tvirTebiT 4. amZravi 

meqanizmiT bade iRebs wriul-gadataniT moZraobas, rac iwvevs masze sawyisi 

masalis fardobiT gadaadgilebas. nax.1.39,g-ze naCvenebia cilindrulbadiani 

muSa organo, romelic daxrilia horizontisadmi garkveuli kuTxiT da 

asrulebs wriul moZraobas. badis 1 brunva da misi daxra uzrunvelyofs 

masalis rogorc fardobiT moZraobas muSa zedapirze, aseve RerZul 
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gadaadgilebas gamomtvirTi bolosaken. masalis miwodeba cilindris Siga 

areSi xorcieldeba xvimiridan 2. analogiuri konstruqcia aqvs nax.2.6,d-ze 

mocemul muSa organos im gansxvavebiT, rom igi asrulebs rxeviT wriul 

moZraobas. oTxive sqemaSi, sawyisi masala fardobiTi moZraobis Sedegad 

iyofa or fraqciad – badeSi gasul (I fr.) da badeze gadasul (II fr.) 

fraqciebad. 

    manqanebi brtyeli da cilindruli badeebiT gamoiyeneba rogorc 

separaciisaTvis, aseve daxarisxebisaTvis. brtyelbadiani manqanebi 

cilindrulTan SedarebiT xasiaTdeba ufro maRali mwarmoeblobiT, radgan 

muSa zedapiris gamoyenebis koeficienti maTSi gacilebiT maRalia. 

dinamikuri maxasiaTeblebis da konstruqciis kompaqturobis TvalsazrisiT 

upiratesoba eniWeba rotaciul manqanebs. 

    badiani manqanebis ZiriTad uaryofiT mxares warmoadgens badis 

naxvretebis xSiri gadavseba, rac amcirebs maT mwarmoeblobas da 

teqnologiur efeqturobas. amitom, aseT manqanebSi xSirad iyeneben gamwmend 

meqanizmebs. magram, mTel rig SemTxvevebSi am meqanizmebis moqmedeba 

araefeqturia da mimarTaven badeebis xeliT gawmendas. aseTi manqanebis 

uaryofiT mxares miekuTvneba agreTve masalis gaZlierebuli xaxuni muSa 

zedapirze, rac uaryofiTad moqmedebs zogierTi produqtis xarisxze. xaxuni 

iwvevs agreTve mtvris warmoqmnas, sanitarul-higienuri pirobebis 

gauaresebas da Rirebuli produqtis danakargebis zrdas. 

 

1.20. kvebis fxvieri produqtebis Semrevi manqanebi 

 

    fxvieri produqtebis Semrevi manqanebi farTod gamoiyeneba kvebis 

mrewveobis mraval dargSi, maT Soris fqvilis, kombinirebuli sakvebis, 

kvebis koncentratebis, sakonditro, Cais sawarmoebSi da sxv. 

    fxvieri produqtebis Serevis mizania erTgvarovani masebis miReba kvebis 

produqtebis warmoebis dros. sawyisi masalebis Serevis Sedegad miiReba an 

uSualod mza produqti, an igi Seadgens sxva teqnologiuri procesis erT-

erT operacias. 

    fxvieri produqtebis Serevis efeqturoba ganisazRvreba im droiT, 

romelic aucilebelia Serevis saWiro xarisxis misaRebad:  

                                ctn m =
, 
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sadac t  _Serevis xangrZlivobaa , wT;   

      n  _Semrevis muSa organos brunvis sixSire, br/wT; 

      m  _koeficienti, romelic damokidebulia produqtis fizikur 

           Tvisebebze; 

        _ koeficienti;  =1, rodesac Semrevis mowyobiloba ewinaaRmdegeba 

           mTliani produqtis brunvas Serevis procesSi;  =2,5, rodesc 

           aRniSnul movlenas adgili ara aqvs. 
       c _mudmivi sidide. 

   Serevis xangrZlivoba damokidebulia Semrevis muSa ares moculobaze. 

Tanabari pirobebisTvis gvaqvs: 

                               
3

2

1

2

1

V

V

t

t
=   ,                      

sadac 1t da 2t _ Sesabamisad 1V  da 2V  moculobebis Serevis xangrZlivobaa; 

    Semrevis moculoba ganisazRvrebaP formuliT:      

                                k
t

Q
V

c

=  m3 ,  

sadac Q  – mwarmoeblobaa m3/wm; ct _  ciklis xangrZlivoba, wm; k _muSa 

moculobis Sevsebis koeficienti.              

    Serevis procesze gavlenas axdens masalebis iseTi Tvisebebi 

rogorebicaa: simkvrive; nawilakebis zomebis sidide da maTi ganawileba; 

tenianoba; nawilakebis forma da friqciuli Tvisebebi; eleqtromagnituri 

Tvisebebi da sxv. 

    Serevis xarisxi ganisazRvreba narevSi nawilakebis ganawilebis 

TanabrobiT, romelic miiRweva Serevis garkveuli xangrZlivobis Semdg. 

Semrevis efeqturoba fasdeba Serevis Sedegad miRebuli narevis nimuSis 

Semadgenlobis gadaxriT standartiT dadgenilTan SedarebiT, an Serevis 

xarisxiT, romelic gamoixateba narevis faqtiuri gadaxris SefardebiT 

idialurad Sereuli narevis Teoriul gadaxrasTan. kargi Serevis dros 

efeqturobis maCvenebeli uaxlodeba 1-s an 100% -s. 

    Serevis erTgvarovnebis keficienti ganisaZRvreba formuliT:  

                     ,
b

ab
E

−
=    an       ,1

b

a
E −=  

cadac  b  _ produqtis mocemuli saSualo koncentraciaa; 
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        a _produqtis mocemuli koncentraciis saSualo gadaxra mis 

ramdenime wertilSi.   

                     

                         1.20.1. doluri Semrevebi 

    

   mSrali fxvieri produqtebis Semrevebi konstruqciis mixedviT iyofa 

mbrunav da satransporto mowyobilobebad. mbrunav  mowyobilobebs 

miekuTvneba sxvadasxva tipis Semrevebi: doluri, konusuri, mbrunavi kubiT 

da sxv. doluri Semrevebis ZiriTadi tipebi naCvenebia nax.1.40-ze. 

     ufro xSirad, cilindrul dolebs amagreben horizontalur lilvebze 

vertikalurad (nax.1.40,a,d) an horizontalurad (nax.140.b,g). 

    fxvieri produqtebis intensiuri SerevisaTvis, rodesac dasaSvebia 

nawilakebis daqucmaceba, iyeneben eqvswaxnaga tipis Semrevebs (nax.1.40.g). 

    mTeli rigi fxvieri kvebis produqtebi (Cai, yava) moiTxovs Serevis rbil 

reJims, romelic uzrunvelyofs nawilakebis struqturis mTlianobas da ar 

iwvevs maT gadaxexvas. am mizniT iyeneben konusurZirian dolebs (nax.1.40,d). 

produqtebis moZraobis Taviseburebebis gamo Serevis maRal efeqts iZleva 

nax.1.40,e,v sqemebi. 

            

          N   nax.1.40. doluri Semrevebis ZiriTadi tipebi 

    

     gavrcelebulia cilindruli dolebi da cilindrul-bikonusuri 

dolebi (nax.1.41). aseTi Semrevebi, rogorc wesi aris perioduli moqmedebis. 

maTSi komponentebis CatvirTva-gamotvirTva, wina sqemebisagan gansxvavebiT, 

ufro xSirad xdeba erTi liukidan. aseTi Semrevis erT-erTi saxe naCvenebia 

nax.1.39-ze. doli 1 bandaJebiT 2 dayrdnobilia gorgolaWebze 3 da asrulebs 

brunviT moZraobas. 
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Nnax.1.41. cilindrul-bikonusuri Semrevi doli 

 

    perioduli moqmedebis Semrevebs miekuTvneba agreTve nax.42-ze naCvenebi 

sqemebi. 

    rogorc gamokvlevebi aCvenebs, fxvieri produqtebis Serevis xarisxi  

maTi mravaljeradi, dasaSvebze zedmetad gadaCeCviT uaresdeba da narevSi 

mimdinareobs sawinaaRmdego procesi – daxarisxeba da separacia. amis gamo, 

yoveli calkeuli produqtisa da SemrevisaTvis eqsperimentulad 

ganisazRvreba produqtis gadaCeCvis optimaluri raodenoba, romelic 

uzrunvelyofs Serevis maRal xarisxs. 

Aa b 

Nnax.1.40. perioduli moqmedebis Semrevebi : 
a_ “barbaca kasri”; b_ konusuri Semrevi 

 

     Tu aRvniSnavT saWiro gadaCeCvis ricxvs m -iT, dolis brunvis sixSires 

wuTSi n _iT, maSin dolSi produqtis Serevis xangrZlivoba SeiZleba 

ganisazRvros formuliT:               

                                   
n

m
t =   wT. 

    doluri tipis Semrevis mwarmoebloba SeiZleba viangariSoT formuliT:       

                               
321 ttt

V
Q

++
=


  kg/wm, 
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sadac V _ Semrev dolSi produqtis moculobaa, m3;  _ narevis moculobiTi 

masa, kg/m3; 
1t _produqtis SerevisaTvis saWiro dro,wm; 2t _dolis Sesavsebad 

saWiro dro, wm; 3t _dolis gantvirTvisaTvis saWiro dro, wm. 

 

                         1.20.2. Snekuri Semrevebi 

 

    Semrevis (nax.1.43) ZiriTadi nawilebia: CamtvirTi 1, qveda Sneki 2, 

CamCebiani elevatori 3, zeda Sneki 4, bunkeri 5, amrevi 6, Siberi 7 da 

gamomSvebi milyeli 8.  

    Sereva mimdinareobs Semdegnairad: rodesac Siberi 7 daketilia bunkeri 

5 ivseba Sesarevi komponentebiT. Semdeg Siberi ixsneba da qveda SnekiT 2, 

CamCebiani elevatoriT 3 da zeda SnekiT 4 kvlav Caedineba bunkerSi 5, 

saidanac TviTdinebiT kvlav miewodeba qveda Sneks 2. amrigad, produqtis 

mravaljeradi cirkulirebiT miiRweva komponentebis Tanabari Sereva.            

 

Nnax.1.43. perioduli qmedebis Snekuri Semrevi 

 

    gavrcelebul mowyobilobas warmoadgens uwyveti moqmedebis Snekuri 

tipis proporciuli Semrevi (nax.1.44), romelic gamoiyeneba puris qarxnebSi 

sxvadasxva Semadgenlobis fqvilis Sesarevad recepturiT dadgenili 

proporciiT. 

    Semrevi Sedgeba ramdenime mkvebavi 1 da erTi Semrevi 2 Snekebisagan. 

kvebavi Snekebis brunvis sixSire da Sesabamisad narevis Semadgenloba 

icvleba 6-7 masruli gadacemis fardobis cvlilebiT. Aam mizniT masrul 

varskvlavas 6 gadaadgileben RerZulad lilvis 5 gaswvriv da mosdeben 
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masrul badros 7 sxvadasxva diametrze. yovel masrul varskvlavas aqvs 14 

kbili sferoseburi TavebiT, xolo masrul badroebze koncentrulad, sam 

rigad ganlagebulia 14; 21 da 28 raodenobis naxvretebi. 

     erTdroulad Sesarevi masalebis raodenoba ganisazRvreba seqciebis 3 

raodenobiT. Semrevs maqsimaluri mwarmoebloba eqneba im SemTxvevaSi, 

rodesac mkvebavi Snekebis masruli varskvlavebis kbilebi modebaSi iqneba 

badroebis im rigze, romelsac aqvs 14 naxvreti, minimaluri ki – 28 

naxvretian rigze. 

                    

         Nnax.1.44. uwyveti qmedebis Snekuri tipis proporciuli Semrevi 

 

1.21. kvebis Txevadi produqtebis Semrevi mowyobilobebi 

    K 

   kvebis Txevadi produqtebis Semrevi mowyobilobebi farTod gamoiyeneba 

sakonditro, pursacxob, makaronis, meRvineobis, ludis da sxva mraval 

kvebis sawarmoSi. maTi daniSnulebaa: xsnarebis, emulsiebis, suspenziebis 
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momzadeba; Tburi, qimiuri da bioqimiuri procesebis intensifikacia; 

produqtebis damuSaveba maTTvis gansazRvruli konsistenciis miniWebis 

mizniT. 

    Kkvebis Txevadi produqtebis Serevas axorcieleben rogorc meqanikuri 

SemrevebiT, aseve sxva meTodebiTac, magaliTad milgayvanilobebiT, 

cirkulaciiT, SekumSuli haeriT da sxv. 

    milgayvanilobebSi Serevis yvelaze martiv mowyobilobas warmoadgens 

ori milis V-seburi SeerTeba (nax.1.45,a), romelTagan oriveSi miedineba 

siTxe. Sesarevi siTxeebi miewodeba milebidan 1 da 2. Serevis efeqts 

mniSvnelovnad zrdis milSi spiraluri xviis msgavsi detalis 3 Cadgma, 

romelic zrdis nakadis turbulenturobas. 

    milgayvanilobebSi mizanSewonilia naklebad blanti produqtebis 

Sereva. romlebic kargad ereva erTmaneTSi. 

               

             Nnax.1.45. kvebis Txevadi produqtebis arameqanikuri 
                               Semrevi miwyobilobebis sqemebi 
 
     cirkulaciur Serevas awarmoeben WurWelSi 2 (nax.1.45,b) siTxis 

mravaljeradi gadasxmiT, romelic xorcieldeba gamomSvebi miliT 1, 

tumboTi 3, mimwodi miliT 4 da gamSxefiT 5. 

    cirkulaciur Semrevs miekuTvneba nax.1.45,g-ze mocemuli sqema, sadac 

cirkulacia warmoebs WurWelSi 1 Semwovi 4 da damWirxni 5 milebiT tumbos 

3 daxmarebiT. damWirxn 5 milSi Cadgmulia saqSeni 2, zemodan ki 
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moTavsebulia siTxis amrekli. aseTi konstruqcia uzrunvelyofs siTxis 

karg turbulentur dinebas da Serevas. 

    pnevmatikur Serevas axorcieleben WurWelSi moTavsebuli 

perforirebuli miliT, romelSic miewodeba SekumSuli haeri. siTxeSi 

gavlisas haeri iwyebs mis barbotirebas da Serevas. pnevmatikuri Serevis 

naklovan mxares warmoadgens is, rom maT iyeneben mxolod dabali 

dinamikuri siblantis mqone siTxeebisaTvis. 

    Serevis intensivobis amaRlebisaTvis iyeneben pnevmatikuri da meqanikuri 

Serevis kombinirebul meTods (nax.1.45,d). WurWelSi moTavsebulia 

vertikaluri, Rrutaniani mili, romelzedac damagrebulia aseve Rrutaniani 

perforirebuli frTa 1. milSi 2 miewodeba SekumSuli haeri, romelic 

frTis 1 gavliT Sedis siTxeSi da iwvevs mis barbotirebas. siTxeebis Sereva 

xorcieldeba rogorc frTis brunviT, aseve haeris moZraobiT. 

 

                1.21.1. kvebis Txevadi produqtebis meqanikuri  
                          Semrevi mowyobilobebi 
 
    Kkvebis Txevadi produqtebis SerevisaTvis yvelaze gavrcelebulia 

meqanikurmi Semrevi mowyobilobebi, romlebic aRWurvilia sxvdasxva saxis 

muSa organoebiT. umravles SemTxvevaSi muSa organo warmoadgens 

vertikalur an horizontalur lilvze damagrebul sxvadasxva 

konfiguraciis frTebs, romlebic brunviTi moZraobiT intensiurad 

zemoqmedeben Sesarev siTxeebze. siCqaris mixedviT meqanikuri Semrevebi 

iyofa nelmaval (frTebiani) da swrafmaval (turbinuli da propleruli) 

Semrevebad. maT mier Seqmnili siTxis nakadis xaiaTis mixedviT meqanikuri 

Semrevi SeiZleba iyos tangencialuri, radialuri, RerZuli da siTxis 

Sereuli moZraobiT. 

    tangencialuri moZraobis dros (nax.1.46,a) siTxe WurWelSi moZraobs 

muSa organos moZraobis traeqtoriis Sesabamisad. siTxis RerZul 

gadaadgilebas praqtikulad adgili ara aqvs. Sereva xdeba frTebis 

konturze warmoqmnili grigaliT. tangencialuri dineba damaxasiaTebelia 

sworfrTiani SemrevebisaTvis dabali brunvis dros. 

     radialuri dinebis dros (nax.1.46,b) siTxe WurWelSi moZraobs muSa 

organodan radialuri mimarTulebiT. siTxis radialuri dinebis misaRwevad 

aucilebelia, rom centridanuli Zala iyos meti garSemomyofi siTxis 
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winaRobaze. centridanuli Zala, romelsac Semrevi anviTarebs 

damokidebulia muSa organos diametrze da brunvis sixSireze.  

     RerZuli dinebis dros (nax.1.46,g) WurWelSi siTxe Sedis da gamodis 

muSa organos brunvis RerZis paralelurad. 

    Semrevebis umravles saxeobebSi mimdinareobs siTxis Sereuli dineba, 

rac Sedegia zemoTganxiluli dinebaTa kompleqsuri moqmedebis. Sereul 

dinebas hqmnis magaliTad daxrilfrTebiani muSa organoebi. am dros 

warmoiqmneba rogorc tangencialuri, aseve RerZuli dinebebi. 

 

Nnax.1.46. meqanikur SemrevebSi siTxis moZraobis tipebi 

 

               1.21..2. kvebis Txevadi produqtebis lopatebiani 
                           Semrevi mowyobilobebi 
 
    aRniSnuli Semrevebi miekuTvneba meqanikur mowyobilobebs, romelTa 

muSa organoze damagrebulia sworkuTxa kveTis lopatebi brunvis 

RerZisadmi perpendikularulad an daxriilad (nax.1.47). 

                       
   
              Nnax.1.45. horizontaluri, lopatebiani Semrevi  
 
    lopatebiani Semrevebis ZiriTad zomebs irCeven Sesarevi siTxeebis 

siblantisagan damokidebulebiT. iseTi siTxeebisaTvis, romelTa dinamikuri 

siblante Seadgens 1 pa.wm – mde, erTlilviani SemrevebisaTvis iReben 

ZiriTadi parametrebis Semdeg Tanafardobas:          
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D

d
= 0,66...0,9;   

D

h
= 0,1...0,2;   

D

y
=0,1...0,3;    

D

H
=0,8...1,3,   

sadac d _ Semrevis rotoris gare diametria, m; D_ Semrevis WurWlis Siga 

diametri, m; h _Semrevis lopatis simaRle, m; y _ lopatidan WurWlis Ziramde 

manZili, m; H _ WurWelSi siTxis donis simaRle, m. 

     Rrma WurWlebSi 1 siTxeebis Serevis turbulentobis gazrdis mizniT, 

horizontalur lilvze 2 ramdenime rigad amagreben lopatebs 3. Sesarevi 

siTxeebis siblantisagan damokidebulebiT, rigebs Soris manZils irCeven 0,3-

dan 0,8d-mde. aseTi tipis Semrevebis upiratesobas warmoadgens konstruqciis 

siiafe, xolo naklovan mxares – siTxis umniSvnelo RerZuli gadaadgileba, 

rac amcirebs Serevis efeqturobas. garda amisa, maTi gamoyeneba 

SesaZlebelia iseTi siTxeebisaTvis, romelTa dinamikuri siblante ar 

aRemateba 1 pa.wm.           

     vertikalur WurWliani Semrevebi (nax.1.48) aRWurvilia vertikaluri   

lopatebiani lilvebiT.  Serevis   gaumjobesebis  mizniT lopatebi lilvze 

 
        nax.1.48.vertikaluri      nax.1.49.savarcxliseburi Semrevebis sqemebi: 
        lopatebiani Semrevi          a – erTmagi: 1- vertikaluri lopati: 2- hori- 

                                zontaluri lopati; 3- lilvi; b ormagi: 1-qve- 
                                 da savarcxeli; 2- zeda savarcxli; 3- lilvi. 
 

damagrebulia horizontisadmi 30- 045 -iani daxrili kuTxiT, amasTan 

lopatebis yoveli wyvili mezobeli lopatebis mimarT ganlagebulia swori 

kuTxiT. amis gamo, WurWelSi warmoiqmneba Sesarevi siTxeebis RerZuli 

nakadi. analogiuri Semrevebis  lilvis  brunvis sixSires iReben zRvrebSi- 

20...100 br/wT. 

     savarcxliseburi Semrevebi warmoadgens vertikaluri da 

horizontaluri lopatebis Serwymas. konstruqciuli SesrulebiT isini 

SeiZleba iyos erTmagi (nax.1.49,a) da ormagi (nax.1.49,b). am ukanasknelSi erTi                 
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savarcxlis vertikaluri lopatebi Sedis meore savarcxlis lopatebs Soris 

areSi. amasTan, savarcxlebi brunavs urTierTSemxvedri mimarTulebiT, rac 

zrdis Serevis efeqts. savarcxliseburi Semrevebi gamoiyeneba iseTi kvebis 

siTxeebis Sesarevad, rodesac mizanSeuwonelia maTi wriuli moZraoba 

WurWelSi. 

     

                  1.22. fxvieri produqtebis dozatorebi 

 

    fxvieri produqtebis dozatorebis gamoiyenebis upiratesi sferoebia: 

marcvlis gadamamuSavebeli kombinatebi; sakonservo da puris qarxnebi; 

sakonditro da kvebis koncentratebis sawarmoebi; Cais fabrikebi da sxv.  

    nax.1.50-ze naCvenebia fxvieri produqtebis dozatorebis gavrcelebuli 

saxeebis principuli sqemebi.  

    a, b, g, d – mowyobilobebi miekuTvneba rotoruli tipis dozatorebs. “a” 

sqemaze dozatoris muSa organos warmoadgens gluvzedapiriani doli 2, 

romelic dayenebulia xvimiris 1 qveS. dolis brunvis Sedegad, masalasTan 

warmoqmnili xaxuni iwvevs mis gamotvirTvas milyelidan 3. doza 

regulirdeba SiberiT 4. aseTi mkvebav – dozatori daniSnulia saSualo da 

wvrildispersuli masalebisaTvis. radgan masalis gamotvirTva xdeba 

xaxunis xarjze, maTi gamoyeneba miuRebelia iseTi produqtebisaTvis, 

romlebic xaxunis gamo advilad qucmacdeba da kargav xarisxobriv 

Tvisebebs. garda amisa, aseT dozatorebs aqvT dabali sizuste, radganac 

dolis gluvi zedapiris gamo adgili aqvs srials da masalis miwodebis 

uTanabrobas, gansakuTrebiT msxvili dispersuli masalebis SemTxvevaSi. 

dadebiTi mxarea konstruqciis simartive da advili damzadeba. 

    aseTi dozatoris mwarmoebloba gamoiTvleba formuliT: 

                       Q=  . D . n .  . h .  . 21.  kg/wT, 

sadac  D  - dolis diametria, m;  n  - dolis brunvis sixSirea, br/wT;    - 

dolis muSa sigrZea, m;  h  - masalis gamosasvleli xvrelis simaRlea 

Sibersa da dols Soris, m;    - maslis moculobiTi masaa, kg/m3;  1  - 

dolis masalaze srialT gamowveuli miwodebis danakargis koeficentia da 

masalis Tvisebebisgan damokidebulebiT SeiZleba icvlebodes 0,8...0,95 
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zRvrebSi; 2. -miwodebis uTanabrobis koeficientia, romelic damokidebulia 

masalis fizikur-meqanikur Tvisebebze (ZiriTadad nawilakebis sidideze). 

 

       Nnax.1.50. fxvieri produqtebis dozatorebis gavrcelebuli saxeebi: 

a_doluri; b_rotorul-jibeebiani; g_seqtoruli; d_seqtoruli- 
pnevmotransportis danadgarebSi; e_lenturi; v_Snekuri; z_TefSi- 
seburi; T_vibraciuli-eleqtromagnituri amZraviT; i_rxeviTi – 

meqanikuri amZraviT. 
 
    “b” sqemaze mocemulia jibeebiani dozatoris sqema, sadac dolis 

zedapirze gakeTebulia segmenturi kveTis grZivi Rarebi, anu jibeebi. 

korpusis zeda nawilSi xdeba jibeebis Sevseba masaliT, xolo qveda 

nawilSi ki – dacla. aseTi dozatori upiratesad gamoiyeneba 

wvrildispersuli masalebisaTvis. amis gamo, rotori korpusSi moiTxovs 

mWidrod Casmas. 
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    aseTi dozatoris mwarmoebloba gamoiTvleba formuliT:                                        

                                    Q= m . n .W .  .  kg/wT,                          (1.4) 

sadac  m  _ dolze jibeebis raodenobaa; n  _ dolis brunvis sixSire, 

br/wT;  W _ erTi jibis moculoba, m3;   _ maslis moculobiTi masa, kg/m3;  

 _ masalis miwodebis koeficienti.  

    “g” sqemaze naCvenebia seqtoruli dozatori, romlis doli 3 radialuri 

frTebiT 2 dayofilia seqtorul moculobebad 4. doli moTavsebulia 

xvimiris 1 qveS korpusSi da asrulebs uwyvet  brunviT  moZraobas.  

xvimiris mxares Sevsebuli seqtorebis dacla xdeba korpusis qveda areSi. 

masala Camoedineba milyelidan 5. 

    analogiuri konstruqcia aqvs “d” sqemaze mocemul dozatorsac, 

romelsac ramdenadme gansxvavebuli korpusi aqvs. igi gamoiyeneba 

pnevmatikuri transportis danadgarebSi, kerZod fqvilis 

transportirebisaTvis. 1_korpusia; 2_seqtoruli moculobebi. dozatori 

qveda nawiliT mierTebulia pnevmatikuri transportis gamtar milTan 3. 

fqvili miewodeba xvimiridan 6. rotoris brunvis Sedegad (lilviT 7) 

fqvili dozirebulad Caedineba milSi 3, sadac milyelidan 4 miewodeba 

SekumSuli haeri. fqvilisa da haeris narevi gamodis milyelidan 5, romelic 

mierTebulia pnevmatikuri transportis milsadinarTan. aRniSnuli 

konstruqcia moiTxovs rotoris mWidro Casmas korpusSi, risTvisac xSirad 

frTebze amagreben rezinis safenebs. 

    “g” da “d” sqemebze naCvenebi dozatorebis mwarmoebloba ganisazRvreba 

(1.4) formuliT. am SemTxvevebSi, formulaSi Semavali W  iqneba erTi 

seqtoris moculoba. 

    “e” sqemaze warmodgenilia lenturi dozatori, romlis muSa organoa 

wamyvan 1 da amyol 2 dolebze gadadebuli uwyveti lenti 3, romlis Tavze, 

mcire RreCoTi moTavsemulia xvimira 4, miwodebis saregulirebeli SiberiT 

wina kedelze. Mmwarmoeblobis saangariSo formulas aqvs saxe: 

                              Q= b . h . v . .  kg/wm,                       (1.5) 

sadac  b  _ lentis muSa siganea, m;   h  _ lentze masalis fenis sisqe, m;  v  

_ lentis moZraobis siCqare, m/wm;   _ maslis moculobiTi masa, kg/m3;   _ 

masalis miwodebis koeficienti. 
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    “v” sqemaze mocemulia kvebis mrewvelobis mraval dargSi Zalze 

gavrcelebuli Snekuri dozatoris sqema. igi xSirad gamoiyeneba agreTve 

rogorc satransporto saSualeba sxvadaasxva fxvieri masalisaTvis. misi 

muSa organoa uwyveti Sneki 3, romelic Casmulia korpusSi 4 da 

dayrdnobilia sakisrebze 2 da 6. masala miewodeba mimRebi xvimiridan 1, 

xolo gamotvirTva xdeba milyelidan 5. 

    Snekuri dozatoris mwarmoeblobas angariSoben formuliT: 

                           Q=
4

)( 22 dD −
 s . n .  .  kg/wT, 

sadac D_ Snekis gare diametria, m; d  _ Snekis lilvis diametri, m;   s  _ 

Snekis biji, m;  n  _Snekis brunvis sixSire, br/wT;   _ maslis moculobiTi 

masa, kg/m3;   _ Snekis moculobiTi Sevsebis koeficienti. 

    “z” sqemaze naCvenebia puris qarxnebSi gavrcelebulia TefSiseburi 

dozatori, romelic daniSnulia fqvilis dozirebulad miwodebisTvis. mis 

muSa organos warmoadgens mbrunavi badro 6, romlis Tavze ganlagebulia 

mimRebi xvimira 1 cilindruli daboloebiT 2 da masze teleskopurad 

dasmuli miliT 3. badros zedapirTan, mcire RreCoTi, damagrebulia 

fqvilis momkveTi dana 4.  

    fqvili xvimiridan 1 iyreba badroze 6 da iSleba bunebrivi daxris 

kuTxiT. badros brunvis Sedegad, uZravi dana mokveTs badrodan fqvils, 

romelic iyreba mimmarTvel RarSi 5. 

    dozatoris mwarmoeblobis regulireba SesaZlebelia sami gziT:  

teleskopuri milis 3 vertikaluri gadaadgilebiT;  momkveTi danis 4 

radialuri gadaadgilebiT;  badros 6 brunvis sixSiris SecvliT. 

    “T” da “i” sqemebze naCvenebia Sesabamisad vibraciuli da rxeviTi 

dozatorebis sqemebi. gansxvaveba maT Soris aris amZravis konstruqciaSi. 

erT SemTxvevaSi gvaqvs eleqtromagnituri, xolo meore SemTxvevaSi 

meqanikuri amZravi mrudmxra-barbaca meqanizmis saxiT. orive SemTxvevaSi 

masalis gadamtans warmoadgens Rari 2, romelic eyrdnoba daxril, brtyel 

zambarebs (foladis an magari jiSis xis). zambarebi damagrebulia Rarze da 

sayrden filaze 4. RarSi masalis CatvirTva xdeba xvimiridan 1, xolo 

gantvirTva Raris wina nawilidan. RarSi masalis fenis simaRle 

regulirdeba Siberis 6 saSualebiT. 
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    Raris gaswvriv masalis moZraobs Semdegnairad: Rari win 

gadaadgilebisas erTdroulad iweva zemoT. amasTan, masalis simZimisa da 

inerciis Zalebis moqmedebis Sedegad, Raris Zirze iqmneba mniSvnelovani 

wneva, romelic iwvevs xaxunis Zalas. es Zala sakmarisia imisaTvis, rom 

Rarma win waritacos masala. Semdeg, Rari mkveTrad icvlis moZraobis 

mimarTulebas – ukusvliT, xolo masala inerciis Zalis moqmedebiT 

ganagrZobs srials win Raris zedapirze. amas xels uwyobs Raris ukan 

dabrunebis dros xaxunis Zalis Semcireba Raris Zirze. 

     Raris zedapirze maslis gadaadgilebis xasiaTi da siCqare 

damokidebulia iseT ZiriTad parametrebze rogorebicaa: rxevis sixSire; 

rxevis amplituda; vibraciis kuTxe; Raris daxris kuTxe horizontisadmi da 

sxv. mwarmoebloba ganisazRvreba (1.5) formulis analogurad, sadac v  am 

SemTxvevaSi RarSi masalis gadaadgilebis saSualo siCqarea. 

 

                       1.23. siTxeebis dozatorebi 

 

    kvebis sawarmoo procesebi moiTxovs rogorc Txevadi komponentebis 

dozirebul miwodebas teqnologiur operacize, aseve mza Txevadi 

produqtebis dafasoebas dozirebis maRali sizustiT. iseve rogorc fxvieri 

produqtebis SemTxvevaSi, siTxeebis dozatorebic gvxvdeba perioduli da 

uwyveti moqmedebis, dozireba ki xorcieldeba upiratesad moculobiTi 

principiT. 

    Txevadi komponentebis dozirebis ramdenime sqema warmodgenilia nax.1.51-

ze. “a” sqemaze mocemulia porciuli siTxis tivtiviani dozatori. mzom 

tevadobaSi 2 siTxe miewodeba eleqtromagnituri sarqvelis 6 da 

orpoziciani onkanis gavliT. tevadobis Sevsebisas tivtiva 1 RerosTan 3 

erTad iweva zeviT. rodesac, tevadoba Seivseba siTxis mocemuli porciiT, 

Reroze damagrebuli kontaqti 4 Seexeba uZrav kontaqts 5, Seikvreba wredi 

da  eleqtromagnituri  sarqveli  6 gadaketavs siTxis miwodebas. Pporciis 

odenoba regulirdeba Reroze 3 kontaqtis 4 gadaadgilebiT. onkanis 900 -iT  

Semobrunebis Semdeg, xdeba mozomili porciis miwodeba daniSnulebiT. amis 

Semdeg, tivtiva 1 RerosTan 3 erTad daiwevs qveviT, kvlav CairTveba 

eleqtruli wredi, gaixsneba eleqtromagnituri sarqveli 6 da cikli 

meordeba.    
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        “b” sqemaze naCvenebia aseve porciuli dozatori siTxis fiqsirebuli 

doniT. mzomi moculoba 1 siTxis avzTan 4 dakavSirebulia miliT. avzSi 

tivtiva meqanizmiT uzrunvelyofilia siTxis mudmivi done. mzom 

moculobaSi Cadgmulia mcire diametris sahaero mili 5. siTxe moculobaSi 

Sedis onkanis 3 gavliT. Mmoculoba ivseba manam, sanam siTxe gadaketavs 

sahaero milis qveda bolos, ris Semdegac siTxe Sedis sahaero milSi da 

ziarWurWlebis principiT ikavebs rezervuarSi myofi siTxis dones. amis 

gamo moculobaSi siTxis Sesvla Sewydeba, gadaiketeba onkani 3 , gaixsneba 

onkani 2 da mzomi moculobidan Camova siTxis saWiro porcia, romlis 

moculoba regulirdeba maRali sizustiT, sahaero milis 5 mzom 

moculobaSi 1 vertikaluri gadaadgilebiT.  

   a        b        g 

                     

                       d                            e 

              nax.1.51. Txevadi komponentebis dozatorebi 

 

        “g” sqemaze  warmodgenilia  droseluri  uwyveti  moqmedebis  

dozatori, romelSidac tivtiva meqanizmiT 2 uzrunvelyofilia siTxis 

mudmivi done. siTxe tevadobaSi Sedis miliT 1, xolo Camoedineba miliT 3, 

romelzedac dayenebulia droseli 4. es ukanaskneli uzrunvelyofs siTxis 

mudmivi nakadiT uwyvet miwodebas. 

    “d” sqemaze naCvenebia siTxis uwyveti moqmedebis dozatori. avzSi siTxe 

Sedis miliT 1. tivtiva, sarqveliT 2 uzrunvelyofs siTxis mudmiv dones. 

avzis wina kedelze saxsrulad mimagrebulia muxliseburi CamomSvebi mili 
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3, romlis sxvadasxva kuTxiT SemobrunebiT vertikalis mimarT, 

SesaZlebelia H hidrostatikuri dawnevis regulireba milis muxlis kveTSi 

4 da sesabamisad regulirdeba dozatoris mwarmoeblobac. milis 3 

mobrunebis kuTxe aRiniSneba isriT 5 skalaze 6, romelic tarirebulia 

mwarmoeblobis mixedviT. 

    “e” sqemaze mocemulia eleqtruli dozatori, romelic gamoiyeneba 

eleqtrogamtari xsnarebis (magaliTad marilxsnari) porciuli 

miwodebisaTvis. mzom tevadobaSi 1 siTxis donis fiqsacia xorcieldeba 

sxvadasxva sigrZis eleqtrodebis 4 sistemis daxmarebiT, romelTagan 

grZeli mudmivad aris mierTebuli eleqtrowredis erT-erT polusTan, 

xolo danarCeni eleqtrodebis mierTeba sawinaaRmdego polusTan xdeba 

gadamrTveliT. siTxis SeSveba tevadobaSi da gamoSveba xorcieldeba 

eleqtromagnituri sarqvelebiT 2 da 3. rodesac siTxe Sedis tevadobaSi is 

pirvelad SexebaSi modis grZel eleqtrodTan. Sevseba mimdinareobs manam, 

sanam siTxis done ar miaRwevs wredSi meore polusTan mierTebul romelime 

eleqtrodamde. amis Sedegad, Seikvreba wredi, Caiketeba sarqveli 3, xolo 2 

ki gaixsneba da xsnaris porcia gamoiyofa tevadobidan. radganac 

eleqtrodebi safexurebadaa ganlagebuli, amitom porciebis regulirebac 

safexuriania. 

 

1.24. Txevadi produqtebis safiltracio mowyobilobebi 

 

     ludis sawarmoebSi gamoiyeneba CarCoiani filtrebi (nax.1.52), romlebSic 

sayrden zedapirad gamoiyeneba furclovani muyao. 

 

                nax.1.52. ludis filtraciis principuli sqema: 
                    1-gamfiltravi muyao; 2- gadamSvebi arxi;  
                              3- sayrdeni muyao 
 
F   filtri Sedgeba firfitebis anawyobisagan, romlebsac orive mxridan 

aqvs daRaruli zedapiri. firfitebs da CarCoebs zeda da qveda nawilebSi 
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aqvs wruli naxvretebi, romlebic SeerTebisas warmoqmnis siTxis Semaval da 

gamomaval koleqtorebs, romlebic ukavSirdeba CarCoebis Siga areebs. Y   

yovel CarCosa da firfitas Soris Tavsdeba specialuri muyaos firfita, 

romelic asrulebs sayrdeni zedapiris rols, safiltracio masalis – 

diatomitis fenis dasadebad. CarCoebi ewyoba grZiv Zelebze da maTi 

hermetizacia xdeba savali xraxnis moWeriT, romelic xorcieldeba 

meqanikuri an hidravlikuri meqanizmebiT. 

    CarCoian filtrebs amzadebs evropis mravali manqanaTmSenebeli qarxana. 

firfitebis zomebis rigi Seadgens: 600X600, 800X800 da 1000X1000 mm, 

mwarmoebloba ki - 25000 l/sT. 

    ludis gasafiltrad yvelaze metad gavrcelebulia TefSiseburi 

filtrebi (nax.1.53). filtri Sedgeba dgarisagan uZravi ukana saxuraviT 9. 

wina xufi 3, momWeri xraxniT 2, gadaadgildeba wriul, grZiv Zelebze. uZrav 

9 da moZrav 3 xufebs Soris ayeneben safiltracio CarCoebs 7. filtris 

awyobis win yovel CarCoSi awyoben safiltracio masalisagan damzadebul 

briketebs, ris Semdegac CarCoebs mWidrod aWeren erTmaneTs xraxnis 2 

daxmarebiT. filtrebi arsebobs 4, 8, 12, 24 da 36 CarCoiani.  

             
           nax.1.53. ludis filtri: 1-gamomSvebi ventili; 2-momWeri xraxni; 3-wina 

xufi; 4-gafiltruli ludis arxi; 5-sinjis ventili; 6-gafiltruli    
ludis Wiqa; 7-safiltracio CarCoebi; 8-gaufiltravi ludis Wiqa; 9-ukana 
xufi; 10-gaufiltravi ludis arxi; 11-gaufiltravi ludis SemSvebi ventili. 

 

    CarCoebi mzaddeba sxmulebis saxiT brinjaos an Tujisagan TefSiseburi 

formis. TefSis orive brtyel zedapirze gakeTebulia koncentruli da 

radialuri rifebi, romlebic warmoqmnis sadrenaJo Rarebs. Yyovel CarCos 

zeda da qveda nawilebSi aqvs ori rgoluri naxvreti, romlebic awyobis 

dros warmoqmnis oTx mTlian grZiv arxs, gaufiltravi ludis Sesayvanad da 
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gafiltruli ludis gamosayvanad. Ees arxebi dakavSirebulia firfitebs 

Soris aresTan. 

    filtris awyobis dros, ukana rifebian xufs ebrjineba safiltracio 

briketiani CarCo, romelic dakavSirebulia gaufiltravi ludis arxTan, 

xolo mas ebrjineba CarCo, romelic dakavSirebulia gafiltruli ludis 

arxTan da a.S. uZrav ukana xufSi gakeTebulia gamWoli xvreli 10, 

gaufiltravi ludis zeda da qveda arxebis 1 (nax.1.54) SesaerTeblad. wina 

moZrav xufze 3 (nax.1.53) gakeTebulia analogiuri xvreli 4, gafiltruli 

ludis arxebis 3-3 (nax.1.54) SesaerTeblad. 

    wina da ukana xufebis Tavze dayenebulia saTvalTvalo Wiqebi 6 da 8, 

manometrebi da arxebidan haeris gamomSvebi ventilebi. Wiqis 6 qveS aris 

ventili 5, romelic daniSnulia filtris gaSvebis win wylis gamosaSvebad. 

ukana xufs qveS aqvs gaufiltravi ludis SemSvebi ventili 11, xolo wina 

xufs - gafiltruli ludis gamomSvebi ventili 1. 

                      
                              Nnax.1.54. filtris CarCo 
 
    gaufiltravi ludi ventiliT 11 da arxiT 10 gadis saTvalTvalo WiqaSi 

8 da Sedis 1-1 grZiv arxebSi (nax.1.54), saidanac WrilebiT 2  nawildeba I 

TefSebis zedapirze. safiltracio briketSi gavlis Semdeg ludi xvdeba II 

TefSebze, saidanac Wrilebis 2 gavliT gadadis arxSi 3-3. gafiltruli 

ludi filtridan gamodis gamomSvebi ventiliT 1. 

    filtraciis dros filtris winaRoba naleqis fenis warmoqmnis gamo 

TandaTan izrdeba da rodesac filtris orive mxaris wnevaTa sxvaoba 

miaRwevs 0,15-2,0 mpa-s, filtri unda daiSalos, gaiwmindos da xelaxla 

aewyos. 
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2. sasursaTo nedleulis da Sualeduri produqtebis Tburi 
damuSavebis mowyobilobebi 

 
2.1. Tbomcvlelebi 

 
    aparatebs, romlebSic mimdinareobs produqtebis gacxeleba an gaciveba 

ewodebaT Tbomcvlelebi. siTbos cvlis principiT arsebobs Tbomcvleli 

aparatebis mravali saxe. maTgan yvelaze metad gavrcelebulia zedapiruli 

Tbomcvlelebi, romlebSic or ares Soris Tbocvla mimdinareobs maTi 

gamyofi kedliT. 

    konstruqciuli SesrulebiT Tbomcvlelebi gvxvdeba: garcmian-milebiani; 

klaknila; ormiliani – “mili-milSi”; firfitebiani da sxva. 

    garcmian-milebiani Tbomcvlelebis (nax.2.1) ZiriTad elementebs 

warmoadgens: garsacmi 1; milebi 2, romelTa boloebi Camagrebulia milovan 

cxaurebSi 3 da 4; wina 5 da ukana 6 saxuravebi produqtis mimRebi 7 da 

gamomSvebi 8 milyelebiT. korpusi aRWurvilia Tbomatareblis SemSvebi 9 da 

gamomSvebi 10 milyelebiT. 

 

                nax.2.1. erTsvliani, garcmian-milebiani Tbomcvleli 

 

    garcmian-milebiani Tbomcvlelebi gvxvdeba erTsvliani da 

mravalsvliani. erTsvlian aparatebSi produqti da Tbomatarebeli moZraobs 

erTmaneTis paralelurad pirdapirdinebiT an ukudinebiT. mravalsvlian 

aparatebSi produqti da Tbomatarebeli Tbomcvlelis areSi mravaljer 

icvlis moZraobis mimarTulebas. 

    nax.2.2-ze warmodgenilia garcmian-milebiani, mravalsvliani Tbomcvleli 

aparatis sqema. igi Sedgeba garsacmisagan 3, ori milovani cxaurasagan 1, 

romelSic Camagrebulia milebi 2. milovani cxaurebi Camagrebulia liTonis  

cilindruli formis garsacmSi 3, romelic torsuli mxridan daxurulia 

saxuravebiT 4. saxuravebsa da milovan cxaurebs Soris gakeTebulia tixrebi 
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5, romlebic qmnian kamerebs. kamerebi aerTianebs milebis ramdenime jgufs. 

amrigad, milebis jgufebi Tanamimdevruladaa SeerTebuli erTmaneTTan.  

    Tbomatarebeli miewodeba milebsa da garsacms Soris areSi da faravs 

milebis gare zedapirebs. tixrebis 5 mier warmoqmnili kamerebis daxmarebiT, 

priduqti TbomcvlelSi ramdenimejer icvlis mimarTulebas, riTac izrdeba 

mis mier gavlili manZili da Sesabamisad _ Tburi damuSavebis dro. 

warmoqmnili kondensati gamodis milyelidan 6. 

                                                

                 nax.2.2. mravalsvliani, garcmian-milebiani Tbomcvleli 

 

     produqtis orTqliT gacxelebis SemTxvevaSi pouloben orTqlis xarjs 

formuliT: 

                            
21

21

ii

QQ
D

−

+
=  kg/wm, 

sadac 1i  da 2i  _ orTqlis da kondensatis entalpiaa, j/kg; 

       1Q _ produqtis gasacxeleblad saWiro siTbos xarji, j/wm; 

       2Q _ garemoze gadacemuli siTbos danakargis sakompensacio siTbos  

            xarji, j/wm. 

    Tbogadacemis gantolebidan gvaqvs: 

                             tFkQ =1  j/wm. 

    pouloben gaxurebis zedapiris farTobs formuliT: 

                             
tk

Q
F


= 1   m2, 

sadac k _ Tbogadacemis koeficientia, vt/(m2/grad.); 

      t _ temperaturaTa sxvaoba gradusebSi. 

    Ukanaskneli tolobidan, milebis zomebis mixedviT (diametri, sigrZe) 

SegviZlia vipovoT TbomcvlelSi maTi saWiro raodenoba.  
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2.1.1. ormiliani gamacxelebeli 

 

    ormiliani gamacxelebeli (nax.2.3) gamoiyeneba kvebis Txevadi 

produqtebis rogorc gasacxeleblad, aseve gasaciveblad. magaliTad, 

meRvineobaSi aseT aparatebSi awarmoeben Rvinomasalebis Tbur damuSavebas; 

sakonservo warmoebaSi xilis da tomatis wvenebis gacxelebas da sxv. 

 

                     nax.2.3. ormiliani gamacxelebeli 

 

    gamacxelebeli Sedgeba 8-12 seqciisagan. yoveli seqcia, Tavis mxriv 

Sedgeba spilenZis an uJangavi foladis milisagan (diametriT 32-70 mm da 

sigrZiT 2,0-2,5 m), romelic moTavsebulia foladis milSi (nax.2.3,b) 

diametriT 60-100 mm. Siga da gare milebs Soris are Sevsebulia orTqliT. 

Siga milebis boloebi SeerTebulia erTmaneTTan 1800-iT moxrili 

milyelebiT. produqti aparatSi miewodeba tumboTi miltuCidan 1, xolo 

gacxelebuli produqti gamodis miltuCidan 2. orTqli 0,3 mpa wneviT Sedis 

miltuCSi 3, xvdeba milTa Soris areSi da moZraobs masSi marjvnidan 

marcxniv. pirveli seqciis boloSi dayenebulia vertikaluri milisi 4, 

romelic aerTebs ori seqciis milTa Soris ares. qveda seqciis miltuCidan 

5 gamodis kondensati. 

    aparatis mdgradobisa da simtkicis mizniT masSi gaTvaliswinebulia 

sayrdeni safenebi 6. milTa Soris areSi dagrovili haeris gamoyvana 

xdebagamwovi ventilidan 7. 

    produqtebis siciviT damuSavebis SemTxvevaSi milTa Soris areSi 

miewodeba civi wyali an marilxsnari. 
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2.1.2. klaknila Tbomcvleli 

 

    ganxiluli Tbomcvlelebisagan gansxvavebiT nax.2.4-ze warmodgenil 

Tbomcvlelis cilindrul korpusSi 3 swori milebis nakrebis nacvlad 

Cadgmulia klaknila mili 4. korpusi aRWurvilia naxevrad sferuli formis 

saxuraviT 2 da ZiriT 5, romlebzec gakeTebulia Tbomatareblis (mocemul 

SemTxvevaSi  civi wylis)  SemSvebi  1 da  gamomSvebi  6 miltuCebi. klaknila  

milis boloebi mTavrdeba produqtis SemSvebi  da gamomSvebi milyelebiT.  

 

                        nax.2.4. klaknila Tbomcvleli 

 

    Tbomcvlelis rezervuaris moculoba Seadgens 0,465 m3, xolo Tbocvlis 

zedapiri – 2,85 m2. 

    Tbogacemis koeficienti klaknila Tbomcvlelebs aqvs ramdenadme ufro 

maRali vidre swormilian Tbomcvlelebs, magram klaknilas didi sigrZis 

gamo, orTqlis kondensaciis dros, mis qveda nawilSi SesaZlebelia 

dagrovdes kondensati, rac auaresebs Tbocvlis pirobebs. amis gamo, 

klaknilebs xSirad akeTeben seqciebis saxiT erTi meoris Tavze, an 

koncentrulad. 

    Klaknilas milis diametrs irCeven masSi siTxis an orTqlis moZraobis 

siCqaris mixedviT. umetes SemTxvevaSi diametrs iReben 76 mm-is tols. 
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2.2. amaorTqlebeli aparatebi 

 

    aorTqlebis procesi, romelic warmoadgens produqtidan tenis arTmevas 

duRilis dros, farTod gamoiyeneba sakonservo warmoebaSi tomatis pastis, 

Sededebuli xileuli wvenebis, jemebis da sxva mravali produqtis 

dasamzadeblad. aorTqlebis gziT produqtebis koncentrirebisas izrdeba 

maTi kvebiTi Rirebulebebi da iqmneba pirobebi xangrZlivi SenaxvisaTvis. 

    kvebis produqtebi warmoadgens rTul polidispersul sistemas, 

romlebic wylis garda (75-96%) Seicavs Saqars, organul mJavebs, peqtinebs, 

vitaminebs, eTerzeTebs, cilebs da mraval sxva nivTierebas. 

    kvebis produqtebidan wylis aorTqlebas Tan axlavs mravali saxis 

fizikur-qimiuri movlena, romlebic xSirad iwvevs gadasamuSavebeli 

produqtis fizikur da qimiur cvlilebebs, amitom didi mniSvneloba eniWeba 

aorTqlebis reJimebis sworad SerCevas, raTa maqsimalurad iqnes 

SenarCunebuli xarisxobrivi maCveneblebi. 

    amaorTqlebeli aparatebisadmi teqnologiuri moTxovnebi ganapirobebs 

maT mravalferovnebas. klasifikacias awarmoeben Semdegi niSnis mixedviT: 1. 

produqtze ganviTarebuli wneva; 2. korpusebis ricxvi; 3. energiis saxe da 

gamoyenebis meTodi; 4. gasacxelebeli kameris konstruqcia – Ria da 

daxuruli tipis. 

    Ria tipis amaorTqlebel aparatebs, romlebic muSaoben atmosferuli 

wnevis pirobebSi, duRilis maRali temperaturis gamo aqvT SezRuduli 

gamoyeneba, magram momsaxurebis da konstruqciis simartivis gamo maT mainc 

xSirad iyeneben sakonservo sawarmoebSi. 

    kvebis produqtebis aorTqlebas da koncentrirebas upiratesad 

awarmoeben vakuum-aparatebSi 1000C-ze naklebi duRilis temperaturis 

pirobebSi. 

    orTqlis, wylis da eleqtroenergiis ekonomiis mizniT iyeneben 

mravalkorpusian amaorTqlebel aparatebs, romlebSic advilia 

ganxorcieldes procesis uwyvetoba. aseTi danadgarebi Cveulebriv mzaddeba 

vakuum-aparatebis calkeuli korpusebisgan. aparatebi upiratesad mzaddeba 

spilenZis da uJangavi foladisagan. muSa zedapirebs faraven qromiT an 

emaliT. 

    nax.2.5-ze warmodgenilia erTkorpusiani vakuum-aparatis sqema. 
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                        nax.2.5. erTkorpusiani vakuum-aparati 

 

    ortaniani vakuum-aparatebi upiratesad gamoiyeneba sakonservo 

sawarmoebSi tomat-produqtebis koncentrirebisaTvis 30%-mde mSrali 

nivTierebebis SemcvelobiT. garda amisa, maT farTo gamoyeneba aqvs jemebis 

dasamzadeblad. igi Sedgeba: foladis gare korpusi 1, spilenZis Siga 

sferuli Ziri 2, aparatis spilenZis korpusi 3, gamwovi mili 4, wveTdamWeri 

5, momrevisagan 6 amZravi meqanizmiT 17, orTqlis SemSvebi melyeli 7, 

kondensatis gamomyvani milyeli 8, gamomtvirTi milyeli 9, Termometri 10, 

vakuummetri 11, gamnaTebeli fanjara 12, saTvalTvalo mina 13, CamtvirTi 

sacobisebri onkani 14, sahaero onkani 15, sinjis asaRebi onkani 16. 

    vakuum-aparats aqvs sferuli xurebis zedapiri, romelic warmoadgens 

produqtis saxarS WurWels moculobiT 0,8 m3. aparatis SigniT moTavsebulia 

momrevi 6 horizontaluri lilviT, romelzedac damagrebulia oTxi cali 

lopati. momrevis lilvs aqvs 4-12 br/wT da moZraobas iRebs amZravidan 17 

Wia reduqtoris daxmarebiT. 

    tomat-produqtebis koncentrirebisas vakuumiT 88-91 kpa, duRilis 

temperatura Seadgens daaxloebiT 500C; xarSvis xangrZlivoba saSualod - 35 
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wT; muSaobis sruli cikli – 55 wT; orTqlis perangSi gamacxelebeli 

orTqli miewodeba 0,3-0,4 mpa wneviT; aparatis mwarmoeblobaa 800 kg/sT. 

                    

             2.2.1. mravalkorpusiani vakuum-amaorTqlebeli aparati 

 

    danadgaris Semadgeneli nawilebia: 1,2 da 3 – vakuum-amaorTqlebeli 

aparatebi (nax.2.6), kondensatori 4, kondensatoris wveTdamWeri 5, 

centridanuli wylis tumbo 6, vakuum-tumbo 7, meore da mesame aparatis 

kondensatis Semkrebi 8, kondensatis gamyvani 9, rotaciuli vakuumtumbo 10, 

wylis filtri 11, gamacivebeli wylis avzi 12, produqtis tumboebi 13,14,15 

da 16, foto-eleqtruli refraqtometri 17, eleqtroamZraviani sarqveli 18, 

Termoreggulatori 19, damcveli sarqveli 20. 

 

           nax.2.6. mravalkorpusiani vakuum-amaorTqlebeli aparati 

 

     danadgari tomat-pastis warmoebis SemTxvevaSi muSaobs Semdegnairad: 

produqti 5% mSrali nivTierebebis SemcvelobiT, tumboTi 13, uwyvetad 

miewodeba pirvel vakuum-aparats 1. aq produqti ixarSeba 8-10%-mde mSrali 

nivTierebebis SemcvelobiT, Semdeg wnevaTa sxvaobis gamo produqti gadadis 

meore vakuum-aparatSi, sadac koncentrirdeba 15-16%-mde. meore aparatidan 

produqti tumboTi 14 gadadis mesame aparatSi, sadac koncentrirdeba 30%-

mde. amis Semdeg, produqti tumboTi 15 avtomaturad gamoitvirTeba 

aparatidan da Caedineba gamacxeleblis SemkrebSi. 

    produqtSi mSrali nivTierebebis Semcvelobas sazRvraven foto-

eleqtruli refraqtometriT 17, romelic dayenebulia sacirkulacio milze. 

rodesac mSrali nivTierebebis Semcveloba miaRwevs 30%-s refraqtometri 



 91 

gadascems impulss eleqtroamZravian sarqvels 18, romelic gaxsnis 

gamosasvlel naxvrets da produqti gamodis aparatidan.  

    cxeli orTqli, 0,12-0,15 mpa wneviT Sedis pirveli aparatis gamacxelebel 

kameraSi. kondensati gamodis mowyobilobiT 9. cxeli orTqlis miwodeba 

pirvel korpusSi avtomaturad regulirdeba meoradi orTqlis temperaturis 

mixedviT Termostatikuri regulatoriT 19. es ukanaskneli moqmedebs 

eleqtroamZravian sarqvelze 19, romelic dayenebulia orTqlis mimwod 

milze. rodesac meoradi orTqlis temperatura gadaaWarbebs 860C, sarqveli 

ixureba da wydeba orTqlis miwodeba gamacxelebel kameraSi. temperaturis 

Semcirebis SemTxvevaSi sarqveli ixsneba da orTqlis miwodeba izrdeba. 

    pirveli aparatidan meoradi orTqli wneviT 50-60 kpa da temperaturiT 

85-860C, erTdroulad miemarTeba meore da mesame aparatebis gamacxelebel 

kamerebSi, sadac xdeba maTi kondensacia. kondensati grovdeba SemkrebSi 8. 

meoradi orTqli meore da mesame aparatebidan 8-12 kpa wneviT, miemarTeba 

naxevrad barometrul kondensatorSi, sadac is kondensirdeba gamacivebeli 

wyliT. 

    avzidan 12 gamacivebeli wyali temperaturiT 15-180C, wnevaTa sxvaobis 

xarjze miemarTeba kondensatorSi, amasTan, gaivlis filtrSi 11 da 

sufTavdeba uxeSi minarevebisagan. kondensatorSi dagrovili haeri gaiwoveba  

wveTdamWeris gavliT sahaero vakuum-tumboTi 7. 

    ZiriTadi teqnikuri maCveneblebi (wneva da temperatura) aparatebis 

nomrebis (Tanamimdevrobis) mixedviT Semdegia:  p1=46,7-53,32 kpa; p2=89,3-93,3 kpa; 

p3=89,3-93,3 kpa.  T1=85-860C;   T2=45-480C;   T3=46-500C. 

 

              2.3. produqtebis saSrobi mowyobilobebi 

                     2.3.1. alaos saSrobebi 

 

    marcvlis aRmocenebis Semdeg saWiroa misi gaSroba. Srobis mizania 

marcvlis tenSemcvelobis Semcireba 43-45%-dan 3-3,5%-mde. gaSrobis Semdeg 

nazrdebi xdeba ufro myife da advilad mosaSorebeli. Ggarda amisa, Srobis 

procesSi marcvalSi mimdinareobs bioqimiuri gardaqmnebi, rac keTilmyofel 

gavlenas axdens saboloo produqtis gemosa da aromatze. 



 92 

    mraval sawarmoSi gvxvdeba perioduli moqmedebis erTiarusiani 

saSrobebi. erT-erTi maTgania germanuli warmoebis saSrobi, romelic 

warmodgenilia nax.2.7 -ze. 

                     

                      nax.2.7. alaos erTiarusiani saSrobi 

 

     saSrobi oTxsarTuliani Senobaa, romelSic ganlagebulia: I sarTulze 

– ventilatori 1 saregulirebeli SiberiT 12 da orTqlis kaloriferi 13; II 

sarTulze – cxeli alaos mimRebi bunkeri 3 da ganmtvirTi Sneki 2.  III  

sarTulze  damontaJebulia  orfrTiani, saxsrulad damagrebuli 

amosayiravebeli badeebi 4, romlebzec Sreba alao. badeebis Tavze 

moTavsebulia saTvalTvalo dgari 5, saidanac momsaxure personali 

akvirdeba alaos CatvirTva-gantvirTvis msvlelobas. bolo IV sarTulze 

dayenebulia saSrobSi alaos misawodebeli Sneki 7, daxrili 

gamanawilebeli mili 8 da amZravi 6 badeebis amosayiravebelad. gverdidan 

saSrobs, mTel simaRleze mowyobili aqvs vertikaluri arxi 10, romelSic 

moTavsebulia Semosabrunebeli fari 9 da sahaero Jaluzebi 11. 

    Sneki 7 awvdis gasaSrob alaos, romelic mosabrunebeli miliT 8 

Tanabrad nawildeba badeze 4 fenis sisqiT 70-90 sm. amis Semdeg, CairTveba 

ventilatori 1 da kaloriferi 13. civi haeri Seiwoveba ventilatoriT 

Jaluzebidan 11, cxeldeba kaloriferSi da miewodeba II sarTulze badeebis 
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4 qveS. alaos fenaSi gavlis Semdeg, namuSevari haeri gadis atmosferoSi 

arxiT 10. Srobis damTavrebis Semdeg, badeebi 4 amZraviT 6 amoyiravdeba 

(naxazze naCvenebia punqtiriT) da mSrali alao iyreba bunkerSi 3, saidanac 

SnekiT 2 gamodis saSrobidan. 

    Srobis bolo stadiaze, rodesac namuSevari haeris teniT gajereba 

mniSvnelovnad mcirdeba, energoresursebis ekonomiis mizniT, Semoabruneben 

fars 9 punqtiriT naCveneb mdgomareobaSi da namuSevari haeri ukan brundeba 

kaloriferSi, anu warmoebs haeris cirkulacia. kaloriferis gacxeleba 

xdeba orTqliT an cxeli wyliT. 

    Srobis sruli ciklis xangrZlivoba (maT Soris CatvirTva-gamotvirTvis 

dro) Seadgens 18-20 sT, Srobis temperatura - 800C. 

    saSrobi aRWurvilia avtomaturi programuli marTvis sistemiT, 

romelic uzrunvelyofs Srobis reJimuli parametrebis stabilurobas. 

    erTiarusiani saSrobebi mzaddeba 50, 64 da 80 m2 farTobis badeebiT. 1 m2 

farTobze itvirTeba 300 kg nedli alao, romlisganac miiReba 250 kg mSrali 

alao. 

    miuxedavad konstruqciis SedarebiT simartivisa, erTiarusiani saSrobebi 

xasiaTdeba garkveuli naklovanebebiT, romelTagan umTavresia Sroba uZrav 

sqel fenaSi, ris gamoc Srobis procesi mimdinareobs araTanabrad. sxva 

naklovan mxares miekuTvneba saSrobi agentis siTbos arasruli gamoyeneba. 

    uwyveti moqmedebis saSrobi (nax.2.8). saSrobis liTonis korpusSi 

ganlagebulia vertikaluri badiseburi saSrobi seqciebi: Saxtebi 13 da 

sahaero arxebi 14 da 15. saSrobi seqciebi Sevsebulia alaoTi, romelic nela 

gadaadgildeba qveviT uwyvetad an pulsirebulad. alaos gravitaculi, 

Tavisufali moZraobis mizniT, saSrobis seqciebi zevidan qveviT 

TandaTanobiT farTovdeba. Saxtebis sigane zeviT aris 150 mm, qveviT - 250 mm. 

    sahaero arxebi simaRleze gayofilia zonebad - haermimwodi kolofebiT 

4 da tixriT 5. amis gamo, cxeli haeri oTxjer gadis alaos fenaSi (naxazze 

naCvenebia isrebiT). korpusis Tavze moTavsebulia alaos winaswar SesaSrobi 

kamera 11, romelSic nedli alao miewodeba miliT 10 da Tanabrad nawildeba 

gammbneviT 9. ventilatori 8, kameraSi awvdis haers Senobidan, alaos 

SesaSrobad. 

    alao kameridan 11, lilvakebiT 7 miewodeba SaxtebSi 12, saidanac 

gadaecema saSrob seqciebSi 13. korpusis ZirSi moTavsebulia ganmtvirTi 
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Saxtebi 16, romlebic iseve rogorc SamtvirTi, asruleben Camketis rols 

haeris gadinebis sawinaaRmdegod. SiberiT 1, saWiroebisamebr xdeba 

ganmtvirTi Saxtebis Caketva an gaxsna. 

                   

                       nax.2.8. alaos uwyveti moqmedebis saSrobi 

 

    ganmtvirTi meqanizmi 17 Sedgeba ori wyvili lilvakisagan, romlebic 

brunavs dabali siqariT uwyvetad an wyvetilad. lilvakebis 7 da 17 brunvis 

sixSire damokidebulia saSrobSi masalis yofnis xangrZlivobaze da 

Sesabamisad, Srobis siCqareze. mSrali alao mimRebi bunkeridan 18 

gamoitvirTeba SnekiT 19. 

    civi haeri ventilatoriT 3 miewodeba kalorifers 2, Semdeg ki - 

saSrobis korpuss. saWiroebis SemTxvevaSi kolofebidan 4 Seiwoveba civi 

haeri, romelic ereva cxel haers. namuSevari haeri gaiwoveba ventilatoriT 

6.  saSrobis mwarmoebloba modifikaciis mixedviT Seadgens 5,10,20 t/dR-R. 
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                      2.4. puris sacxobi Rumelebi 

 

    puris warmoebis bolo teqnologiuri operaciaa gamocxoba. yvela is 

cvlileba, romlebic comsa da purSi xdeba gamocxobis dros, gamowveulia 

misi intensiuri gacxelebiT, romlis Sedegad comSi erTdroulad 

mimdinareobs koloiduri, bioqimiuri da fizikuri gardaqmnebi. comis 

gacxeleba mimdinareobs TandaTanobiT da iwyeba naWris zedapiridan. siTbos 

gadacema xdeba radiaciiT da konveqciiT. 

    cxobis dros comis calkeuli fenebis temperatura da tenianoba 

araTanabrad icvleba. cxobis pirvel stadiaze comis zedapirze xdeba 

wylis orTqlis kondensacia da misi tenianoba ramdenadme izrdeba. amis 

Semdeg comis zedapiris temperatura swrafad matulobs da rodesac 

miaRwevs 1000C iwyeba tenis intensiuri aorTqleba, ris Sedegadac comis zeda 

nawili magrdeba, warmoiqmneba qerqi, romlis temperatura matulobs 160-1800C 

- mde. comis gulidan orTqldeba wylis nawili, nawili ki rCeba gulSi. 

rodesac puris gulis temperatura 94-970C miaRwevs, cxobis procesi 

damTavrebulad iTvleba. Rumelis muSa saknis temperatura Seadgens 230-

2600C. 

    gamocxobis  sawyis stadiaze mikrobiologiuri procesebi Cqardeba, 

magram, rodesac temperatura 500C-s miaRwevs, yvela sasicocxlo procesi 

mTavrdeba, spirtuli duRili da airis gamoyofa wydeba. 

    fermentebis inaqtivacia yvelaze Cqara mimdinareobs comis zedapirze, 

puris gulSi ki es procesi grZeldeba gamocxobis bolomde. Ggamocxobis 

dros comSi xdeba saxameblis fermentaciuli da mJavuri hidrolizi. 

    didi kvebiTi da samomxmareblo mniSvneloba aqvs im aromatul da 

gemovnebiT nivTierebebs, romlebic warmoiSveba purSi gamocxobis dros. 

purSi Semaval aromatul da gemovnebiT nivTierebaTa kompleqsSi Sedis 70 

sxvadasxva naerTi, udidesi nawilia karboniluri SenaerTebi, rTuli 

eTerspirtebi da organuli mJaveebi. 

    puris aromati ZiriTadad ganpirobebulia furfurolis, oqsimeTil 

furfurolis, diacetilis da sxva SenaerTebis SeqmniT. maTTan erTad 

miiReba muqad Seferili nivTierebebi – melanoidinebi. puris qerqis 

intensiuri Seferva damokidebulia comSi Semavali aminomJavebis da 

mareducirebeli Saqrebis Semcvelobasa da gamocxobis reJimze. gamocxobis 
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procesSi xdeba saxameblis kleisterizacia da cilebis Sededeba. 

kleisterizaciis Sedegad purSi warmoiSveba mSrali da elastikuri guli. 

gamomcxvari puris moculoba 10-30%-iT ufro metia comTan SedarebiT. 

moculobis momateba ZiriTadad xdeba naxSirmJava airisa da spirtis 

gamoyofiT, agreTve comSi myofi haeris gafarToebiT, rac xdeba 

temperaturis zegavleniT. 

    gamocxobis dros comis masa mcirdeba ZiriTadad tenis moSorebis gamo. 

am process puris warmoebaSi cxobis danakargs uwodeben, romelic meryeobs 

6-12%-mde da damokidebulia puris saxeobaze, xarisxsa da gamocxobis 

pirobebze. 

    yvela saxis nawarmis gamocxobis reJimi xasiaTdeba sami parametriT: 

sacxob kameraSi haeris fardobiTi tenianobiT, temperaturiTa da cxobis 

xangrZlivobiT.  puris  qarxnebSi  iyeneben cxvadasxva konstruqciis sacxob  

Rumelebs, romlebic erTmaneTisagan gansxvavdeba mwarmoeblobiT, 

moxmarebuli energomatarebliT, sacxobi kameris airgamanawilebeli 

sistemiT, qvedis konstruqciiTa da sxva niSanTvisebebiT. 

 

2.4.1. rotorul-Taroebiani sacxobi Rumeli 

 
    Rumeli Sedgeba Tbosaizolacio korpusisagan 1 (nax.2.9), romlis SigniT 

moTavsebulia sacxobi kamera 2. kameraSi Cadgmulia rotori, masze 

saxsrulad dakidebuli TaroebiT 3.  

 
                  nax.2.9. rotorul-Taroebiani sacxobi Rumeli 
 

    RumelSi CatvirTva-gamotvirTva xdeba specialuri fanjridan. sacxobis 

zeda nawilSi moTavsebulia sakvamle 4 da orTqlis gamomyvani 5 milebi. 

Rumelis centralur nawilSi damontaJebulia sacecxluri 8, saidanac wvis 
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produqtebi miemarTeba konusur milSi 7, Semdeg vertikalur milSi da 

bolos sakvamle miliT 4 gamodis gareT. gamosacxobad saWiro siTbos 

gadacema xdeba konusuri miliT 7, romlis forma uzrunvelyofs siTbos 

Tanabar ganawilebas sacxobi kameris mTel sigrZeze. Rumeli aRWurvilia 

agreTve wylis gamacxelebeli avziT 6, romelic Tbeba namuSevari namwvi 

airebiT. 

 
2.4.2. konveierul-Taroebiani sacxobi Rumeli 

 
    konveieruli tipis Rumelebi gvxvdeba ori saxis – Cixuri da gvirabuli. 

Cixur RumelebSi comis naWrebis CatvirTva da gamomcxvari puris 

gamitvirTva xdeba erT poziciaze, gvirabulSi ki – Rumelis 

urTierTsawinaaRmdego mxares. nax.2.10-ze warmodgenilia erT-erTi tipis 

Cixuri Rumelis sqema. 

        Rumeli Sedgeba aguris wyobisagan, sacxobi kamerisagan 1, 

konveierisagan 2 sakidi Taroebiani akvnebiT 3, sacecxluris 4 da namwvi 

airebis gamomyofi milebis sistemisagan 5. zemodan da qvemodan kamera 

Semofarglulia Tbogadamcemi zedapirebiT, romlebic cxeldeba 

sacecxluridan gamosuli cxeli airebiT. 

    comis naWrebis CatvirTva xdeba fanjridan 6 Taroebze 3. puris 

gamotvirTva xdeba specialuri meqanizmiT, romelic mdebareobs kameraSi 

fanjris 6 qveS (nax.2.11). gamocxobisTvis saWiroa naWrebma gaiaros 

konveieris erTi mTeli sigrZe, rac Seadgens cxobis erT srul 

teqnologiur cikls. 

              

               nax.2.10. konveierul-Taroebiani Cixuri Rumeli 
 



 98 

    manqanis teqnikuri maxasiaTeblebia: gabaritebi – 4140X2610X2700 mm; 

mwarmoebloba asortimentis mixedviT 5-6 t/dR-R; konveierze akvnebis 

raodenoba - 17; akvnis Taroebis zomebi – 1400X350 mm; eleqtroZravebis 

jamuri simZlavre – 2 kvt. Rumelis liTonkonstruqciis masa – 4,2 t. 

    gamomtvirTi meqanizmi (nax.2.11) daniSnulia Rumelis gamotvirTvis zonaSi 

akvnebis Taroebidan 4 puris formebis 3 mosaxsnelad. 

                      
   
                      nax.2.11. puris gamomtvirTi meqanizmi 
 
 
     7 konveieria, romelzedac saxsrulad 8 dakidebulia Taroebiani akvnebi 

4. Taroebze formebis 3 saimedo fiqsaciisaTvis gaTvaliswinebulia damcavi 

sayrdenebi, romlebic formebs daxril mdebareobaSi icavs gasrialebisagan. 

Taroebs aqvs savarcxliseburi forma. roca isini miuaxlovdeba gantvirTvis 

zonas, uZravi mimmarTvelebiT gadaixreba horizontaluri mdgomareobidan 

garkveuli kuTxiT. amis Semdeg, mbrunavi berketebi 2 gorgolaWebiT Sedis 

Taros savarcxlebs Soris areSi da aswevs formas 3 damcav sayrdenebze 

zeviT, riTac is dasrialdeba daxril mimmarTvelze 1. berketebis 2 

moZraoba ganxorcielebulia uSualod moZravi sakididan, berketis 5 da 

kbilanebis sistemis 6 daxmarebiT. berketi 5 da mTlianad meqanizmi, 

momdevno sakidTan Sexebamde, sawyis mdgomareobas ubrundeba sapirwone 

tvirTiT. 

 

2.5. produqtebis pasterizatorebi da sterilizatorebi 
 
     kvebis Txevadi produqtebis Tburi damuSaveba mniSvnelovani 

teqnologiuri procesia kvebis mrewvelobis mraval dargSi, rZis, Rvinis, 

sakonservo da sxva sawarmoebSi. 

    Txevad produqtebSi mikrobebis moqmedebis ganeitralebis erT-erT 

meTods warmoadgens produqtis gacxeleba garkveul temperaturamde, 
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dayovneba garkveuli droiT da gaciveba. am process cnobili mecnieris 

pasteris pativsacemad pasterizacia ewodeba. rac ufro maRalia 

pasterizaciis temperatura, miT ufro efeqturad xdeba mikroorganizmebis 

ganadgureba da ufro saimedoa produqtis xangrZlivad Senaxva. Mmagram, 

pasterizaciis efeqti damokidebulia ara marto gacxelebis temperaturaze, 

aramed  dayovnebis  drozec. rac ufro  didia es  dro miT ufro 

efeqturia pasterizacia. amrigad,  pasterizaciis  erTi  da igive efeqti 

SesaZlebelia miviRoT temperaturisa da dayovnebis drois sxvadasxva 

kombinaciiT. amis sailustraciod  nax.10.4-ze naCvenebia rZis pasterizaciis  

dayovnebis drois damokidebuleba temperaturaze.  es  ori  parametri 

gansazRvravs procesis mimdinareobas. warmoebaSi iyeneben rZis 

pasterizaciis Semdeg reJimebs: 

_ momentaluri pasterizacia – gacxeleba 85-900C- mde dayovnebis gareSe; 

   _ xanmokle pasterizacia - gacxeleba 72-740C –mde da xanmokle dayovneba; 

   _xangrZlivi pasterizacia - gacxeleba 630 C – mde da dayovneba 30 wT. 

   rodesac gacxelebis temperatura aRemateba 1100C-s, aseT Tbur 

damuSavebas ewodeba sterilizacia. 

 

                 2.5.1. firfitebiani pasterizatori 

 

    firfitebian pasterizatorebs iyeneben sxvadasxva Txevadi kvebis 

produqtebis Tburi damuSavebisaTvis. isini gamoirCeva konstruqciis 

kompaqturobiT da maRali mwarmoeblobiT.   

    firfitebiani pasterizatorebi gansxvavdeba erTmaneTisagan muSa 

firfitebis zomebiT, formiT, produqtis gadaadgilebis meTodiT, agreTve 

maTSi mimdinare procesebiT. miuxedavad konstruqciuli mravalsaxeobisa, 

yvela firfitebiani pasterizatoris muSaobis principi erTnairia. 

    firfitebian aparatebSi, produqtis moZraobis Tanxvedrilad, sruldeba 

Semdegi procesebi: 

_ produqtis nawilobrivi gacxeleba gamavali (pasterizebuli)  

  produqtis siTboTi (siTbos regeneraciis seqcia); 

_ produqtis gacxeleba cxeli wyliT an orTqliT saWiro 

  temperaturamde (pasterizaciis seqcia); 

_ gacxelebuli produqtis dayovneba gansazRvruli droiT (dayovnebis 
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  seqcia); 

_ gamavali produqtis gaciveba, Semaval produqtze siTbos gadacemiT 

  (siTbos regeneraciis seqcia); 

_ produqtis gaciveba civi wyliT (wyliT gacivebis seqcia);  

_ produqtis gaciveba marilxsnariT (marilxsnariT gacivebis seqcia). 

    yoveli seqcia warmoiqmneba paketebisgan, romlebic Sedgeba ramdenime 

firfitisagan. firfitebiani pasterizatoris sqema warmodgenilia nax.2.12-ze. 

                      

                      nax.2.12. firfitebiani pasterizatori: 
a_saerTo xedi; b_firfitebis sqema 

 

    pasterizatoris ZiriTadi nawilebia: korpusi 1 ori damWeri RerZiT 2 da 

dgariT 3, rifebiani firfitebi 4, Sualeduri gluvi firfitebi 5, damWeri 

fila 6 da momWeri xraxni 7. rifebiani firfitebis orive mxares arsebul 

specialur RarebSi Camagrebulia rezinis safenebi 8 da 9. firfitebi 

awyobilia RerZebze 2 ise, rom yovel or rifebian firfitas Soris 

moTavsebulia gluvi Sualeduri firfita. awyobis dros yvela firfita 

mWidrod ebrjineba erTmaneTs momWeri xraxniT 7, amasTan, rifebian da gluv 

firfitebs Soris warmoiqmneba viwro areebi 10 da 11, romlebic daxurulia 

firfitis napirebze moTavsebuli rezinis safeniT 9. areebi 10,11 

SeerTebulia grZivi arxebiT 12,13,14 da 15, romlebic warmoiqmneba 

farfitebis kuTxeebSi arsebuli naxvretebis SeerTebiT. rifebiani da gluvi 

firfitebis mWidro SeerTebiT warmoiqmneba ori, erTmaneTisagan 

izolirebuli arxebis sistema, romlebsac aqvs Sesasvleli da 

gamosasvleli mrgvali, grZivi gamanawilebeli arxebis saxiT. 
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    civi produqti aparatSi Sedis milyeliT 16, gaivlis grZiv arxs 12, 

saidanac nawildeba firfitebs Soris areebSi 10. aq produqti cxeldeba 

cxeli wyliT, romelic moZraobs areebSi 11. pasterizaciis temperaturamde 

gacxelebuli produqti grovdeba qveda grZiv arxSi 14 da aparatidan 

gamodis milyeliT 17. 

    cxeli wyali aparatSi Sedis milyeliT 18, gaivlis grZiv arxs 13, 

produqtis analogiurad nawildeba firfitebs Soris areSi 11 da aparatidan 

gamodis grZivi arxis 15 gavliT milyelidan 19. 

    firfitebiani pasterizatori SesaZlebelia gamoyenebuli iyos, rogorc 

momenteluri, aseve xanmokle da xangrZlivi pasterizaciisaTvis. Mmisi 

calkeuli seqciebis ganlagebis Tanamimdevroba damokidebulia SerCeul 

reJimze, romlis mixedviTac xdeba aparatis awyoba. 

    firfitebiani pasterizatorebis mwarmoebloba sxvadasxvaa da icvleba 

500...20000 l/sT farglebSi. 

 

2.5.2. dafasoebuli produqtebis sterilizatorebi 

 

    Ddafasoebuli produqtebis Tburi damuSaveba erT-erTi ZiriTadi 

teqnologiuri procesia sakonservo, rZis, Rvinis da mTelrig sxva 

sawarmoebSi, sadac am mizniT gamoiyeneba pasterizaciis da sterilizaciis 

mravali meTodi da mowyobiloba. 

    sakonservo sawarmoebSi farTod gamoiyeneba pnevmohidrostatikuri 

sterilizatorebi. erT-erTi maTganis  sqema naCvenebia nax.2.13-ze. danadgari 

daniSnulia qilebSi dafasoebuli produqtis steriluri damuSavebisaTvis. 

sterilizatori Sedgeba Svidi koSkisagan 1, romelTagan TiToeuls gaaCnia 

ori arxi da maTSi moZraobs qilebis matari konveieri 2. dasawyisSi qilebi 

pirveli koSkis CatvirTvis adgilidan Tanamimdevrulad gadaadgildeba 

Svidive koSkSi, erTi mimarTulebiT. meSvide koSkSi qilebi icvlis 

mimarTulebas da gadaadgildeba pirveli koSkisaken, saidanac xdeba maTi 

gamotvirTva sterilizatoridan. qilebis CatvirTva da gamotvirTva 

sruldeba specialuri meqanizmiT, romelic mowyobilia pirvel koSkTan. 

sterilizaciis procesSi produqtisa da qilis temperaturis zrda am 

ukanasknelSi iwvevs wnevis gazrdas. wnevaTa sxvaobam, qilis kedlis orive 

mxares, SesaZlebelia miaRwios iseT sidides, romelic gamoiwvevs Tunuqis 
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qilis deformacias an hermetulobis darRvevas, minis qilebSi ki xufis 

deformacias an moZrobas. amis sawinaaRmdegod apartSi hqmnian damatebiT anu 

ukuwnevas orTqliT, SekumSuli haeriT an wylis svetis simaRliT, romelic 

aTanabrebs wnevas qilis kedlis orive mxares. es saSualebas gvaZlevs 

sterilizaciis procesi warimarTos ufro maRal temperaturaze. 

       mocemul sterilizatorSi ukuwnevis Sesaqmnelad gamoyenebulia 

wylis svetis simaRle, romelic awonasworebs qilebSi sterilizaciT 

Seqmnil wnevas. pirveli eqvsi koSkis TiTo arxSi moTavsebulia 4 m svetis 

simaRlis sxvadasxva temperaturis wyali, romlebSic Tanamimdevrulad 

gadaadgildeba sasterilizacio qilebi.   

            

nax.2.13. pnevmohidrostatikuri sterilizatori 

 

    koSkebSi wylis svetebi qmnian hidravlikur saketebs, romelTa ZirSi 

warmoiqmneba 0,04 mpa hidrostatikuri wneva. radganac, yvela koSki 

dakavSirebulia erTmaneTTan, amdenad meSvide koSkSi Seqmnili 0,24 mpa 

SekumSuli haeris an orTqlis wneva awonasworebs danarCen eqvsSi Seqmnil 

jamur hidrostatikur wnevas. sterilizatorSi wneva da temperatura 

izredeba pirvelidan meSvide koSkisaken. koSkebSi wnevaTa sidideebi 

naCvenebia naxazis Tavze. 
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    sterilizatoridan gamosuli qilebi miewodeba calke danadgars 

gasaciveblad atmosferuli wnevis pirobebSi. 

    nax.2.14-ze mocemulia biTlebSi Rvinis pasterizatoris sqema, sadac 

boTlebis gacxeleba da gaciveba xdeba wyliT. Ppasterizatori warmoadgens 

liTonis kameras, romelSic uwyvetad, xazovnad gadaadgildeba boTlebi. 

koleqtoridan 1 boTlebs esxmeba sxvadasxva temperaturis wyali. namuSevari 

wyali grovdeba kameris qveS ganlagebul rezervuarebSi 2, sadac is 

cxeldeba orTqliT da tumboebiT 3 kvlav miewodeba koleqtorSi 1. 

aRniSnuli pasterizatoris mwarmoebloba boTlebis tipisa da zomebis 

mixedviT icvleba 1250...20000 boTli/sT zRvrebSi, xolo damuSavebis dro, 

teqnologiuri moTxovnebidan gamomdinare SeiZleba icvlebodes 60-dan 120 

wT-mde. 

    

               nax.2.14. boTlebSi Rvinis sapasterizacio aparati                                                                                                                                                                                                                                                                                                                                                                                                                          
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3. masacvlis procesebis mowyobilobebi 

3.1. spirtis saxdeli mowyobilobebi 

           

    spirtis warmoebaSi naduRi masidan spirtis gamosaxdelad gamoiyeneba 

ori tipis danadgari: 

_ danadgarebi, romlebSic deflegmatoridan miwodebuli flegma 

Tavisufldeba spirtidan naduRTan erTad kolonis qveda nawilSi; 

_ danadgarebi, romlebSic flegma orTqldeba naduRisagan gancalkevebiT 

e.w. liuTerul kolonaSi; aseT danadgarebs uwodeben orkolonians. 

    nax.3.1 –ze mocemulia orive tipis danadgaris principuli sqemebi. 

         

            Nnax.3.1. gamosaxdeli danadgarebis principuli sqemebi 

 

    pirveli tipis danadgarebSi naduRi winaswar cxeldeba deflegmatorSi 

4 da miewodeba kolonis 1 zeda TefSs. kolonis am qveda nawils ewodeba 

samaduRro. samaduRro kolonidan wyal-spirtis orTqli miemarTeba spirtis 

kolonis 2 qveda nawilSi. aqedan Semagrebuli orTqli Sedis 

deflegmatoris 4 milebs Soris areSi. kondensaciis Sedegad orTqli 

siTbos gadascems naduRs, romelic gaedineba deflegmatoris milebSi. wyal-

spirtis orTqlis kondensati flegmis saxiT brundeba kolonaSi 2. 

arakondensirebuli orTqli miemarTeba macivarSi 5, sadac kondensaciis 

Sedegad warmoqmnis nedl spirts, romelic wylisa da spirtis garda 

Seicavs naduRSi Semaval sxva aqrolad produqtebsac. 
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    meore tipis danadgarebSi deflegmatorSi gacxelebuli naduRi 

miewodeba samaduRro kolonas 1, sadac orTqldeba spirti. wyal-spirtis 

orTqli damWeris 6 gavliT xvdeba meore kolonaSi. damWerSi 6 xdeba 

orTqliT watacebuli wylis gamoyofa, romelic brundeba kolonaSi 1. 

kolonis 2 zeda nawilSi xdeba orTqlis gamagreba spirtiT. qveda kolona 3 

daniSnulia Camdinare flegmadan narCeni spirtis orTqlis gamosayofad. 

amrigad, am danadgarSi naduRidan da flegmidan spirti orTqldeba cal-

calke. amis Sedegad, narCenSi izrdeba mSrali nivTierebebis koncentracia. 

    nax.3.2-ze mocemulia erTkoloniani danadgaris sqema, romelic Sedgeba 

kolonisgan 2, horizontalur-milebiani deflegmatorisgan 7 da spirtis 

kondensator-macivrisgan 11. 

                

                         nax.3.2. spirtis gamosaxdeli aparati 

 

    aparatis muSaobis dros naduRi masa tumboTi gaivlis deflegmatoris 

milebSi, sadac cxeldeba wyal-spirtis orTqliT. es ukanaskneli 
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kondensirdeba deflegmatoris milebs Soris areSi. gacxelebuli naduRi 

gaivlis  saTvalTvalo  fanarSi 8 da Sedis  kolonis 2 samaduRro nawilis  

zeda TefSze, romelSic temperatura izomeba TermometriT 5. 

    gamacxelebeli orTqli Sedis samaduRro kolonis 2 qveda nawilSi. misi 

miwodeba regulirdeba manometruli  orTqlis regulatoriT. gamofituli 

naduRi gaedineba tivtiviani regulatoris 1 gavliT. am masaSi spirtis 

Semcveloba mowmdeba sakontrolo macivriT 4. kolonis samaduRro 

nawilidan wyal-spirtis orTqli Sedis kolonis zeda (spirtis) nawilSi. am 

kolonis TefSebze xdeba orTqlis kontaqti flegmasTan, romelic 

Camoedineba deflegmatoridan 7. arakondensirebuli orTqli Sedis macivris 

zeda nawilis milebs Soris areSi, sadac kondensirdeba da warmoiqmneba 

nedli spirti. kondensati Caedineba macivris klaknilas qveda nawilSi, 

romelic daniSnulia nedli spiritis gasaciveblad. nedli spirti gadis 

filtrSi 10 da miemarTeba fanarSi 9. 

              

3.2. sareqtifikacio danadgarebi 

 

    reqtifikaciis process farTod iyeneben mrewvelobaSi aqroladi 

siTxeebis narevis srulad gasayofad, romelSic komponentebi nawilobriv an 

mTlianad aris gaxsnili erTmaneTSi. 

    reqtifikaciis procesis arsi mdgomareobs narevidan ori an ramdenime 

gansaxvavebuli duRilis temperaturis mqone nivTierebis gamoyofaSi 

ramdenadme sufTa saxiT. es miiRweva narevis gacxelebiT da aorTqlebiT 

Semdgomi Tbo-masacvliT Txevad da orTqlis fazebs Soris. amis Sedegad 

advilad aqroladi komponentis nawili gadadis Txevadi fazidan orTqlSi, 

xolo naklebad aqroladi komponentis nawili – orTqlis fazidan TxevadSi. 

    reqtifikaciis process axorcieleben  sareqtifikacio danadgarze, 

romelic Seicavs sareqtifikacio kolonas, deflegmators, macivar-

kondensators, sawyisi masis gamacxelebels, distilatisa da narCenis 

Semkrebs. deflegmatori, macivar-kondensatori da gamacxelebeli 

warmoadgenen Cveulebriv Tbomcvlel aparatebs. danadgaris ZiriTadi 

aparatia sareqtifikacio kolona, romelSic narevis orTqli adis qvevidan 

zeviT. Semxvedri mimarTulebiT Camoedineba siTxe, romelic aparats 

miewodeba mis zeda nawilSi flegmis saxiT. klasikuri kolona warmoadgens 
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vertikalur cilindrs, romlis SigniT ganlagebulia sakontaqto 

mowyobilobebi sxvadasxva konstruqciis TefSebis saxiT. 

    sareqtifikacio aparatebi gvxvdeba ori saxis – perioduli da uwyveti 

moqmedebis. uwyveti moqmedebis aparatis sqema warmodgenilia nax.3.3-ze. 

                         

                     nax.3.3. sareqtifikacio aparati 

 

    aparati Sedgeba kolonisagan 1, deflegmatorisagan 2 da macivrisagan 3. 

kolona iyofa or nawilad. a nawili imyofeba narevis aparatSi Sesvlis 

adgilze maRla. am nawils ewodeba Semagrebis kolona.  b  kolonaSi xdeba 

orTqlisa da Txevad fazebs Soris mWidro kontaqti, romlebic Seicavs 

gasayof komponentebs. 

    deflegmatoris ZiriTadi daniSnulebaa kolonis Semmagrebeli nawilis 

kveba flegmiT, romelic Seicavs gasayof komponentebs. macivarSi 3 

kondensirdeba distilatis orTqli, romelic Sedis deflegmatoridan. 

    mocemul sqemaSi aparatSi Sedis binaruli narevi )( BA+ , romelic 

Seicavs A da B  komponentebs, romelTagan  A -s aqvs dabali duRilis 

temperatura. am komponentebis gacxelebuli narevi Sedis  kolonaSi da 

Caedineba qveviT TefSidan TefSze gadasxmiT. Semxvedri mimarTulebiT 

moZraobs orTqli, romlis misaRebad kolonis qveda nawilSi Sedis 

gamacxelebeli wylis orTqli. fazebis kontaqtis Sedegad dabali duRilis 

mqone komponenti Txevadidan gadadis orTqlis fazaSi. Kkolonidan 
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gamomavali narCeni ZiriTadad Seicavs maRali duRilis temperaturis mqone 

komponents, xolo orTqli, romelic Sedis Semagrebis kolonaSi TiTqmis 

mTlianad Seicavs dabali duRilis mqone komponents. 

    kolonis Semamagrebeli nawili daniSnulia A komponentis 

koncentraciis asamaRleblad. amisaTvis deflegmatoridan Semamagrebeli 

kolonis zeda TefSze Caedineba flegma, romelic Seicavs A komponentis 

maRal procents. Cadinebis procesSi flegma gadascems Tavis dabali 

duRilis mqone komponents orTqls, xolo TviTon orTqlidan miiRebs 

maRali duRilis temperaturis mqone komponents. aseTi masaTacvlis 

Sedegad, kolonidan deflegmatorSi Semavali orTqli mdidrdeba A 

komponentiT. gamdidrebuli orTqli nawilobriv kondensirdeba 

deflegmatorSi da warmoqmnis flegmas. arakondensirebuli orTqli Sedis 

macivarSi da warmoqmnis distilats. 

    samrewvelo sareqtifikacio kolonis simaRle aRwevs 60 metrs, xolo 

diametri - 6,0 m-ze mets. saerTo xedi warmodgenilia nax.3.4-ze. 

 

nax.3.4. samrewvelo sareqtifikacio 
kolonis saerTo xedi 
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    kolonis sakontaqto tefSebi aRWurvilia fazebis gasasvleli 

elementebiT. nax.3.5-ze mocemulia sakontaqto TefSebis sxvadasxva 

konstruqcia, romlebic gvxvdeba: Talfaqiani (nax.3.5,a); mravalTalfaqiani 

(nax.3.5,b); badiani (nax.3.5,g); mravalsarqveliani (nax.3.5,d) da sxv. 

                          

                     a                                  b 

                        

                      g                                d 

                  nax.3.5. sakontaqto TefSebis konstruqciebi: 

a) Talfaqiani – 1-Talfaqi, 2-gadasasxmeli Wiqa; b) mravalTalfaqiani - 1-Talfaqi, 2- 
Txevadi fazis gadasasvleli Tamasebi, 3 - gadasasxmeli xvreli; g) badiani – 1-bade, 
2- Txevadi fazis gadasasvleli Tamasebi, 3 - gadasasxmeli Wiqebi; d) 
mravalsarqveliani – 1-sarqveli, 2- Txevadi fazis gadasasvleli Tamasebi, 3- 
Txevadi fazis gadasasxmeli xvreli. 
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3.3. eqstraqtorebi 

 

    saeqstraqcio aparatebi gansakuTrebiT farTod gamoiiyeneba Saqrisa da 

mcenareuli zeTebis warmoebaSi. 

    eqstraqciis procesi warmoadgens myari sxeulebidan erTi an ramdenime 

xsnadi komponentis gamoyofas Txevadi gamxsnelis – eqstragentis 

daxmarebiT.  

    mTel rig kvebis mrewvelobis sawarmoebSi eqstrahireba warmoadgens 

erT-erT ZiriTad process. magaliTad, es procesi gamoiyeneba Warxlidan 

Saqris gamosayofad, zeTovani marcvleulidan mcenareuli zeTis misaRebad, 

eTerzeTebis, kraxmalis, ludis, liqior-aryis, xsnadi yavis, Cais warmoebaSi 

da sxv. 

    eqstrahirebis yvela arsebuli meTodi klasificirdeba statikur da 

dinamikur meTodebad. statikur meTodebSi nedleuls periodulad asxamen 

eqstragents da ayovneben garkveuli droiT. dinamikur meTodebSi 

gaTvaliswinebulia mudmivi cvla eqstragentis an eqstragentis da 

nedleulis. 

    eqstrahirebis statikur da dinamikur meTodebSi gamoyofen periodul 

meTodebs, rodesac nedleulis erTi an ramodenime porciis eqstrahireba 

warmoebs drois garkveul periodSi, anu nedleulis da  eqstragentis 

miwodeba saeqstraqcio aparatebSi xorcieldeba periodulad. 

    dinamikur meTodebs Soris gansakuTrebiT gamoyofen uwyvet (nedleulis 

uwyveti miwodebiT) pirdapiri dinebis (eqstragenti da masala erT nakadSi) 

da winaRdenis (eqstragentis da masalis Semxvedri moZraoba) meTodebs. 

yvelaze ufro gavrcelebuli eqstraqciis hidrodinamikuri meTodi 

saSualebas gvaZlevs intensifikaciiT SevamciroT procesis xangrZlivoba, 

maqsimalurad gamovyoT Rirebuli komponentebi da SevamciroT 

energodanaxarjebi. 

    perioduli moqmedebis eqstraqtorebs miekuTvneba saeqstraqcio rofebi, 

recirkulaciuri, vibro da vakuumeqstraqtorebi da mravali sxva. 

    uwyveti moqmedebis eqstraqtorebs miekuTvneba: koloniseburi 

(erTkoloniani, orkoloniani, mravalkoloniani), daxrili da 

hopizontaluri (Snekuri da lopatebiani), rotaciuli, sarwyavi, aparatebi 

mduRare da vibromduRare feniT da sxv. 
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        perioduli moqmedebis martivi saeqstraqcio aparatis sqema mocemulia 

nax. 3.6-ze. saeqstraqcio masala aparatis korpusSi 1 Tavsdeba CamtvirTi 

liukidan 2. aseT aparatebSi eqstragents xSir SemTxvevaSi warmoadgens 

Tbili wyali, romelic gaivlis masalaSi zevidan qveviT, gamoyofs wyalSi 

xsnad nivTierebebs da konusuri badis gavliT, milyeliT, eqstraqtis saxiT 

gamodis aparatidan. narCeni masalis gamotvirTva xdeba aparatis Ziridan 

Semosabrunebeli saxuravis gaxsnis Semdeg. analogiuri aparatebi 

gamoiyeneba Saqris Warxlis, mcenareuli zeTebis warmoebaSi da sxv. 

    Tanamedrove uwyveti moqmedebis eqstraqtorebi muSaoben saeqstraqcio 

masalisa da eqstragentis uwyveti winaRdeni moZraobiT, an masalis 

eqstragentiT mraval safexuriani morwyvis meTodiT. 

    fazebis winaRdeniT principze momuSave eqstraqtorebidan farTod 

gavrcelebulia Snekuri tipis vertikaluri da daxrili aparatebi. 

    nax.3.7-ze warmodgenilia uwyveti moqmedebis, Snekuri, vertikaluri, 

kolonis tipis eqstraqtoris sqema, romelic gamoiyeneba marcvleuli 

kulturebidan mcenareuli zeTebis gamosayofad. 

                               

       nax.3.6 perioduli moqmedebis            nax.3.7. uwyveti moqmedebis, Snekuri,  
            saeqstraqcio aparati               vertikaluri eqstraqtoris sqema 

                          

     eqstraqtori Sedgeba CamtvirTi kolonisagan 1, horizontaluri ubnis 2 

da saeqstraqcio kolonisagan 3. kolonebis SigniT moTavsebulia 

perforirebuli Snekebi 4, romlebic gadaaadgileben nedleuls da amasTan 

xviebis naxvretebSi atareben eqstragents. CamtvirTi kolonis zeda nawili 

Sesrulebulia konusuri saxiT, romelic mTavrdeeba cilindruli 

dekantatoriT. 
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     sawyisi masala miewodeba CamtvirT koloanaSi 1 da SnekebiT 4 

gadaadgildeba saeqstraqcio kolonaSi 3 qvevidan zeviT. imavdroulad 

saeqstraqcio kolonis zeda nawilSi miewodeba eqstragenti masalis 

moZraobis Semxvedri mimarTulebiT. miRebuli eqstraqti Sedis CamtvirT 

koloanaSi, sadac is ifiltreba miwodebuli masalis fenaSi da zeda 

nawilidan badis gavliT gamodis aparatidan. 
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           4. mikrobiologiuri procesebis mowyobilobebi 

 

erT-erTi dargi, romelic mikrobiologiur procesebs miekuTvneba aris 

samaduRro warmoeba. mas ganekuTvneba iseTi produqtebi rogorebicaa: alao, 

safuari, spirti, ludi, buraxi da sxv. 

    mikrobiologiuri procesebis mowyobilobebis klasifikacia 

SesaZlebelia mravali niSnis mixedviT, maT Soris: operaciebis 

teqnologiuri TanamimdevrobiT; masalebis damuSavebis saxeebiT; manqanebis 

muSa organoebis; dasamuSavebeli masalebis fizikur-meqanikuri Tvisebebis 

mixedviT da sxv. 

 

             4.1. alaos warmoebis aparaturul-teqnologiuri sqema 

 

    alao warmoadgens ZiriTad nedleuls iseTi farTo moxmarebis 

produqtebis warmoebisaTvis rogorebicaa spirti da ludi. Aalaos 

warmoebisaTvis, romelic mdidaria fermentebiT, iyeneben xorblis, qeris, 

Wvavis, brinjis da sxva mcenareuli kulturebis marcvleuls. Lludis 

warmoebaSi qeris alaos iyeneben ara mxolod rogorc fermentul preparats, 

aramed rogorc ZriTad nedleuls. misi warmoebisaTvis qeris marcvals 

aRojeben 7-8 dRe-Ramis ganmavlobaSi. Semdeg mas aSroben, ra drosac is 

iZens gansazRvrul gemovnebiT Tvisebebs da mdgradobas, rac aucilebelia 

xangrZlivi SenaxvisaTvis. 

    alaos teqnologia moicavs: marcvlis daxarisxebas, dalbobas, aRojebas 

gansazRvrul temperaturul da tenianobis pirobebSi, Srobas da nazrdebis 

gaclas. nax.4.1-ze mocemulia qeris alaos warmoebis yvelaze ufro 

gavrcelebuli aparaturul-teqnologiuri sqema. 

     gasufTavebuli da daxarisxebuli qeris marcvali sacavebidan 

miewodeba damlbob rofs 1, romelSic marcvali irecxeba da saWiroebis 

SemTxvevaSi muSavdeba sadezinfeqcio saSualebebiT. msubuqi marcvlebi da 

minarevebi amotivtivdeba wylis zedapirze da xvdeba damWerSi. damlbob 

rofSi mimdinare ZiriTad process warmoadgens marcvlis datenianeba 

aranakleb 44_45%-mde, rac aucilebelia Semdgomi operaciisaTvis – 

aRojebisaTvis. datenianebuli marcvali tumboTi 2 gadaaqvT asaRojebel 
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aparatSi 3, saidanac axlad aRmocenebuli marcvali pnevmatikuri an 

meqanikuri satransporto saSualebiT miewodeba saSrobSi 4. 

 

nax.4.1. alaos warmoebis aparaturul-teqnologiuri sqema 

 

    cxeli, mSrali alao saSrobidan norioTi 5 iyreba bunkerSi 6, saidanac 

TviTdinebiT miewodeba nazrdebis gamclel manqanas 7. nazredebisagan 

gasufTavebuli marcvali Tavsdeba bunkerSi 8, Semdeg iwoneba avtomatur 

sasworze 9 da bolos igzavneba mza alaos sawyobSi. nazrdebis gamcleli 

manqanidan 7 gamosuli nazrdebi ikribeba bunkerSi 11, saidanac xdeba maTi 

dafasoeba tomrebSi da awona sasworze 10. 

 

                     4.2. marcvlis damlbobi rofi 

 

    perioduli moqmedebis marcvlis damlbobi rofi (nax.4..2) warmoadgens 

cilindrul WurWels konusuri  ZiriT. konusur  zedapirze  damagrebulia 

wriuli, perforirebuli, sabarbotero milebi 3, romlebsac miewodeba 

SekumSuli haeri 0,3 mpa wneviT. 

                       

nax.4.2. marcvlis damlbobi rofi 
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    aparatis centrSi dayenebulia vertikaluri mili 4,  romlis  qveda 

gafarToebul boloSi Seyvanilia SekumSuli haeris mimwodi mili 7. milis 4 

zeda boloze Tavisuflad aris damagrebuli amrekli Talfaqi 5. aparatis 

konusur nawilSi Cadgmulia foladis bade 2, romelic daniSnulia 

marcvlis dasaWerad namuSevari wylis gamoSvebis dros (miliT 8). 

dalbobili marcvali rofidan Camoedineba miliT 1, romelic iketeba 

sarqveliT. rofSi sufTa wyali Sedis badis 2 gavliT. Sevsebis Semdeg masSi 

TandaTanobiT yrian qeris marcvals da barboteris milebSi 3 SehyavT 

SekumSuli haeri marcvlis asarevad, gasarecxad da dalbobis intensivobis 

gazrdis mizniT. gaWuWyianebuli wyali da msubuqi marcvlebi Caedineba 

damWerSi 6, romelic mimagrebulia rofis zeda nawilSi gakeTebul WrilSi. 

centraluri mili 4 daniSnulia marcvlis gadasaadgileblad qvevidn zeviT, 

rac xorcieldeba milidan 7 SekumSuli haeris miwodebiT. wylis, marcvlis 

da haeris narevi miliT 4 adis zeviT da amrekli TalfaqiT 5 Tanabrad 

nawildeba rofis periferiaze. amrekli Talfaqis brunva xorcieldeba, 

rofis kedlidan miRebuli reaqciis ZaliT, romelsac warmoqmnis narevis 

Wavli. Aamrigad, marcvali cirkulirebs rofis Ziridan mis zeda nawilSi da 

piriqiT, riTac kidev ufro izrdeba dalbobis intensivoba. dalbobis 

damTavrebis Semdeg, jer gauSveben namuSevar wyals, Semdeg gaxsnian 

sarqvels da dambali marcvali Camoedineba miliT 1, saidanac is igzavneba 

saalaoSi asaRojeblad. 

    dasalbobad saWiro wylis temperatura unda iyos  10-150C. dalbobis 

procesSi haeriT Seberva xdeba yovel saaTSi 5 wuTiT. dalbobis 

xangrZlivoba damokidebulia wylis temperaturaze marcvlis saxeobaze da 

grZeldeba 48-72 sT-is ganmavlobaSi. 

    rofis moculobas gansazRvravs dasalbobi macvlis raodenoba. 

dalbobis dros marcvlis moculoba izrdeba daaxloebiT 40%-iT. garda 

amisa, aparats unda hqondes kidev moculobis garkveuli maragi, radgan 

barbotirebis dros SesZlebelia adgili hqondes marcvlis da wylis 

gaSxefebas. amis gaTvaliswinebiT, aparatis sruli moculoba unda iyos 45- 

50%-iT meti CasatvirTi marcvlis moculobaze, anu 

                                  /5,1 GV =  , 

sadac G _ dasalbobi marcvlis masaa, kg;   _ marcvlis moculobiTi masa,   

kg/m3; 
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                                                  4.3. saalaoebi 

 

    saalaoebi daniSnulia winaswar garecxili da dalbobili marcvlis 

asaRojeblad. aRojebis procesisaTvis aucilebeli moTxovnaa sufTa haeris 

miwodeba sunTqvis da dagrovili naxSirorJangisgan gaTavisuflebis 

mizniT. alaos warmoebaSi cnobilia bunebrivi da xelovnuri saalaoebi. 

bunebriv saalaoebs awyoben sardafuli tipis nagebobebSi, sadac met-

naklebad SesaZlebelia temperaturuli reJimis dacva. magram, momsaxurebis 

maRali Sromatevadobis da stabiluri reJimebis dacvis sirTulis gamo, 

aseTi tipis saalaoebs praqtikulad gamoyeneba aRara aqvs. 

    am TvalsazrisiT progresulia xelovnuri saalaoebis Seqmna da 

gamoyeneba, sadac teqnologiur reJimebze garemos klimaturi pirobebi 

gavlenas ver axdens. 

    xelovnuri saalaoebi warmoadgens pnevmatikur mowyobilobebs, 

romlebSic marcvlis ganiaveba misi gagrilebis mizniT, Jangbadis miwodeba 

da naxSirorJangis mocileba, warmoebs kondicirebuli haeris miwodebiT, 

xolo marcvlis fenis gadaCeCva – meqanikuri amrevebiT. 

    pnevmatikuri saalaoebi, Tavis mxriv gvxvdeba – yuTuri da doluri 

tipis. yuTuri saalaoebi mravalseqciuria da yovel seqcias ganiv kveTSi 

aqvs sworkuTxa forma (nax.4.3). mis kedlebs 1 aSeneben betonisagan an aguris 

 

nax.4.3. yuTuri tipis saalao 

 

wyobisagan. kedlebs Soris Cadgmulia badiseburi Ziri 2, romelzedac 

Tavsdeba marcvlis fena. badiseburi Ziris qveS 3 moTavsebulia 

kondicirebuli haeris miwodebis da ganawilebis sistema. marcvlis 

gadaCeCvis procesi mTland meqanizebulia. am mizniT saalaos grZiv 

kedlebze aTavseben relsebs 4, romelzec dagoravs urika 5 marcvlis 

gadamCeCi SnekebiT 6. urika moZraobs grZivi kedlebis gaswvriv da Snekebis 
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brunvis Sedegad marcvali qveda fenebidan adis zeda fenebSi da 

mimdinareobs intensiuri gadaCeCva. 

   nax.4.4-ze warmodgenilia pnevmatikuri saalaos grZivi Wrili konveierul-

CamCebiani gadamCeCi mowyobilobiT 5. misi muSa svla mimarTulia marcvlis 

CasatvirTi adgilisken. gadamCeCi moZraobs yovel 12 an 24 saaTSi da 

yovelTvis gadaaadgilebs marcvals erTi bijiT. dalbobili marcvlis 

miwodeba saalaoSi xdeba yovelTvis erT adgilze. gamotvirTvis adgilze, 

gadamCeCis morigi muSa svlis dros, marcvali iyreba bunkerSi 3, saidanac 

satransporto saSualebebiT 1,2 (Sneki, norio) miewodeba saSrobSi.               

 
nax.4.4. yuTuri saalaos grZivi Wrili: 

1-Sneki; 2-norio; 3-bunkeri; 4-urika gadamCeCis ganivi 
gadaadgilebisaTvis; 5-CamCebiani gadamCeCi; 6-marcvlis 

asaRojebeli yuTebi(seqciebi); 7,8-damlbobi rofebi; 9,10- 
kondicirebuli haeris misawodebeli komunikaciebi. 

 
     marcvlis fenis sisqe yuTSi Seadgns 0,6-0,7 m, aRojebis xangrZlivoba – 

7-8 dRes. dasawyisSi saalaoSi haeri ar miewodeba. rodesac marcvlis 

temperatura miaRwevs 15-170C, saalaoSi SehyavT kondicirebuli haeri. 

marcvlis temperaturis gazrda xdeba aRojebis dros misi intensiuri 

sunTqvis Sedegad, rasac Tan axlavs fermentebiT gamowveuli JangviTi 

procesi da mniSvnelovani raodenobiT siTbos gamoyofa. 

    Hhaeris kondicirebis dros igi unda gacivdes 12-140C temperaturamde 

(zamTris periodSi unda gaTbes) da dateniandes 98-100% fardobiT 

tenianobamde. haers aTboben kaloriferebiT, orTqlis SeSvebiT 

damtenianebel sakanSi, an namuSevari haeris gamoyenebiT. marcvlis gadaCeCva 

xdeba dRe-RameSi 2-jer. procesis dasawyisSi gadaCeCvas awarmoeben yovel 12 

sT-Si erTxel, Semdeg ki – yovel 8 sT-Si erTxel.              
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4.3.1. saalaos konveierul-CamCebiani gadamCeCi 

    

   nax.4.5-ze mocemulia ganxiluli saalaos konveierul-CamCebiani gadamCeCi 

mowyobilobis sqema.  gadamCeCis CarCoze 6 dayenebulia CamCebiani konveieri 9 

da sami Zrava reduqtorebiT da siCqaris kolofebiT. erTi Zrava emsaxureba    

                             
  nax.4.5. konveierul-CamCebiani gadamCeCi mowyobiloba 

  
gadamCeCis gadaadgilebas yuTis gaswvriv, meore – CamCebiani konveiris 

moZraobas, mesme – konveieris vertikalur gadaadgilebas. 

    gadamCeCi, ori wyvili sagoraviT 4 da 7 dayrdnobilia yuTis grZiv 

kedlebze dawyobil relsebze. sagoravebis ukana wyvili 4 aris wamyvani da 

axorcielbs gadamCeCis muSa svlas ori siCqariT da uqm svlas ukan. 

    konveieri Sedgeba uwyveti jaWvebisagan maTze damagrebuli CamCebiT 2. 

jaWvebi gadadebulia varskvlavebze 5,8,10. konveieris CarCos 3, amwevi 

meqanizmiT SeuZlia gadaadgildes zeda kidura mdgomareobaSi (uqmi svlis 

dros), an CaeSvas yuTis badisebur Ziramde (muSa svlis dros). 

    muSa svlis dros, gadamCeCi moZraobs dabali siCqariT yuTis gaswvriv. 

imavdroulad CamCebi 2 iRebs marcvals da gadaisvris ukan gadamCeCis 

moZraobis sawinaaRmdegod. yuTis badiseburi Ziris gawmenda marcvlisagan 

warmoebs rezinis safxekebiT, romlebic damagrebulia zogierT CamCaze. 

yuTis mTeli sigrZis gavlis dros xdeba marcvlis mTeli masis gadasrola 

erT bijze (1,5 m), ris Semdeg gadamCeCi avtomaturad Cerdeba. 
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    gadamCeCi, uku svlas (uqms) axorcielebs aweuli konveieriT, ufro 

maRali siCqariT. vinaidan gadamCeCis muSaobis cikli (muSa da uqmi svlebis 

droebis jami) mcirea, amitom erT gadmCeCs SeuZlia moemsaxuros ramdenime 

paralelur seqcias. konveieris erTi seqciidan meoreSi gadayvana xdeba 

urikiT 5 (nax.8.4),romelic gadaadgildeba seqciebis ganivi mimarTulebiT. 

 
                                              4.3.2. doluri saalaoebi 
 
    doluri saalao warmoadgens foladis horizontalur cilindrs, 

romelic dayrdnobilia or wyvil gorgolaWze. doli marcvliT ivseba 

moculobis 50-60%-iT. rogorc yuTur saalaoSi, aqac marcvals miewodeba 

kondicirebuli haeri, gadaCeCva ki xdeba dolis neli brunviT.  

    doluri saalaoebi gvaZlevs aRojebis procesis sruli meqanizaciis da 

avtomatizaciis saSualebas. konstruqciuli niSniT ganasxvaveben Ria da 

daxuruli tipis dolebs. praqtikaSi farTod aris gavrcelebuli daxuruli 

dolebi. Tavis mxriv, daxuruli dolebi gvxvdeba ori saxis – brtyeli 

badiT da periferiaze ganlagebuli naxevradwriuli kveTis perforirebuli 

milebiT. 

    doli  brtyeli  badiT  (nax.4.6)  warmoadgens  foladis horizontalur  

cilindrs 7, ori artaxiT 5, romelic dayrdnobilia or wyvil sayrden 

gorgolaWze 9.  erT-erT artaxze mimagrebulia Wia kbilana 4, romelic 

modebaSia Wia xraxnTan 11, riTac sruldeba dolis brunviTi moZraoba.   

                   

   
                                                                    nax.4.6. doluri saalao 
 
    dolis SigniT gakeTebulia brtyeli bade 10, romelzec Tavsdeba 

asaRojebeli marcvali. torsuli mxrebidan dols aqvs or-ori Ziri – gare 

2 da Siga 3. gare Zirebs 2, centrSi aqvT naxvreti, romlebSic 
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SemamWidroebeli rgolebiT Seyvanilia haergamtari milebis 1 boloebi.     

Siga Zirebi 3, torsuli mxridan zRudavs dolis muSa zonas. gare da Siga 

Zirebs Soris warmoqmnilia areebi kondicirebuli haeris misawodeblad da 

namuSevari haeris gamosayvanad. 

    dalbobili marcvali liukebidan 6 miewodeba dolis badeze. Lliukebis 

daxurvis Semdeg dols nela abruneben marcvlis Tanabari ganawilebis 

mizniT. marcvlis aRojeba mimdinareobs uZrav dolSi ise, rom bades 10 

uWiravs qveda Horizontaluri mdebareoba (rogorc naCvenebia nax.4.6-ze). 

    kondicirebuli haeri dols miewodeba marcxena haergamtari miliT 1,   

badis 10 qveda areSi. haeri gaivlis marcvlis fenas da badis 8 gavliT 

dolidan gamodis marjvena haergamtari miliT 1. dolSi kondicirebuli 

haeri SehyavT rodesac marcvlis temperatura miaRwevs 15-170C.  

     gadaCeCvis dros dolis brunvis sixSire Seadgens 1 bruns 40-60 wT-Si. 

pirvel sam dReSi gadaCeCvas awarmoeben 4-6-jer, intensiuri aRojebis 

periodSi - yovel 2-3 sT-Si, xolo bolo dReebSi 2-4-jer dRe-RameSi. 

    dolis tevadoba Seadgens 12 tonas. danadgaris gabarituli zomebia 

11400x3700x4050 mm, dolis gare diametri – 3100 mm, brunvis sixSire–1,3 br/sT. 

            
                   4.4. ludis saxarSi mowyobilobebi 

 

ludis saxarS mowyobilobebs Seadgens: Sesalesi, gasafiltri da saxarSi 

rofebi. teqnologiuri procesi iyofa Semdeg stadiebad: 

    _ daRerRili alaos wyalTan Sereva; 

    _ Selesva, romlis mizania daqucmacebuli alaodan kargad xsnadi 

eqstraqtis miReba (alaos tkbili); 

    _ masis filtracia; 

    _ tkbilis duRili sviasTan erTad. 

    Selesvis win alao gadaaqvT winaswar Sesales rofSi, sadac igi kargad 

ireva wyalTan. winaswar Sesalesidan alao gadadis Sesales rofSi, sadac 

intensiurad ireva wyalTan saTanado temperaturaze. Selesvis temperatura 

procesis mimdinareobis sxvadasxva stadiaze regulirdeba 45-750C 

farglebSi. alaos Selesvas awarmoeben Sesales rofSi, romlis sqema 

warmodgenilia nax.4.7-ze. 



 121 

    tipuri Sesalesi rofi warmoadgens furclovani foladisagan 

damzadebul cilindrul WurWels 12 ormagi sferuli ZiriT 20, romelic 

qmnis orTqlis perangs alaos tkbilis gasacxeleblad. cxeli orTqli 

miewodeba wriuli koleqtoridan 15, orTqlis perangis ramodenime adgilze, 

misi Tanabari gacxelebis mizniT. kondensatis perangidan gamosvlac xdeba 

ramodenime adgilidan gamomyofi milebiT 17. arakondensirebuli orTqli 

perangidan gamodis periodulad atmosferoSi miliT 14. 

    gumbaTovan xufze 4 gakeTebulia gamwovi mili 6, wriuli RariT 8 da 

milakiT 5, gamwov milSi warmoqmnili kondensatis Sesakrebad da 

kanalizaciaSi gasaSvebad. weva milSi 6 regulirdeba Semosabrunebeli 

fariT 7 jalambris 3 daxmarebiT. rofis saxuravze gakeTebulia agreTve 

saTvalTvalo fanjara gasawevi karebiT 2. rofis centrSi dayenebulia 

frTebiani momrevi 16, romelic brunvas iRebs amZravi meqanizmidan. tkbilis 

Txevadi fazis moxsna rofidan warmoebs miliT 1, romelic saxsrulad 

damagrebulia kedlis qveda nawilSi. milis 1 zeda nawilis gaxsnili bolo 

tivtivas daxmarebiT mudmivad CaZirulia siTxis zedapiridan mcire 

simaRleze. mTlani siTxis rofidan CamoSveba leqTan erTad SesaZlebelia 

miliT 18, romelic iketeba ventiliT 19. 

 

nax.4.7. tipuri Sesalesi rofi. 
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    daqucmacebuli alao rofSi miewodeba miliT 9, xolo Tbili wyali ki – 

Semrevidan 11. wylis da alaos Sefardeba SeiZleba iyos sxvadasxva ludis 

saxeobisagan damokidebulebiT (1,3:1 an 1,6:1). rac ufro Ria feris ludi 

mzaddeba miT ufro meti wyalia saWiro. 

    rofi aRWurvilia gamanawilebeli ventiliT 13, romelic daniSnulia 

tkbilis gasagzavnad safiltracio aparatSi, an meore rofSi, saidanac ukan 

dabruneba xdeba miliT 10. 

    Tboizolaciis mizniT rofis kedlebi da Ziri dafarulia saizolacio 

masaliT, risTvasac ufro xSirad iyeneben minis bambas. 

    Selesvis Semdeg saWiroa tkbilis gamoyofa alaos RerRilis uxsnadi 

nawilisagan, rac xdeba filtraciiT. igi Sedgeba ori fazisagan: 1_ tkbilis 

filtracia; 2_RerRilis gamotutva. RerRili saSualod Seicavs 80% wyals, 

romelSic imyofeba eqstraqtuli nivTierebebis didi raodenoba. 

gamosavlianobis gasadideblad aRniSnuli nivTierebebi gamotutuli unda 

iqnes RerRilidan cxeli wyliT, romlis temperatura unda iyos araumetes 

750C. 

    tkbilis filtracias awarmoeben safiltracio rofebSi (nax.4.8). 

safiltracio rofi foladis cilindruli WurWelia brtyeli ZiriT. 

mTavari Ziridan 8-12 mm-is daSorebiT moTavsebulia meore badiseburi Ziri, 

romelzec Tavsdeba RerRilis mier Seqmnili safiltracio fena. 

gafiltruli tkbili rofidan Camoedineba mTavar Zirze Tanabrad 

ganawilebuli milakebidan. am milakebis boloebze dayenebulia ventilebi 

filtraciis siCqaris saregulireblad. 

    RerRilis sruli da Tanabari gamitutvisaTvis rofSi dayenebulia 

gamafxvierebeli meqanizmi 3, romelic warmoadgens vertikalur lilvebze 

damagrebul danebs. danebi gamoiyeneba agrTve gamotutvili RerRilis 

aparatidan gamosatvirTad.  am mizniT, sabruni meqanizmiT maT ayeneben 

moZraobis mimarTulebisadmi kuTxiT. 

    gamafxviereblis brunvis dros danebi gadaaadgileben RerRils 

centridan aparatis ZirSi arsebuli gasatvirTi xvrelisaken. 

gamafxvierebels aqvs ori siCqare: mcire – gamotutvisTvis da mometebuli – 

gantvirTvisaTvis. gamafxviereblis Tavze dayenebulia segneris rgoli 2 

RerRilze cxeli wylis mosasxmelad. 
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    Aparats aqvs sferuli xufi da gamwovi mili. gverdiTi kedlebi 

dafarulia saizolacio masaliT. bades amzadeben furclovani brinjaosagan 

sisqiT 3,5-4,5 mm, romelsac aqvs grZivi formis naxvretebi siganiT 0,4-0,7 mm 

da sigrZiT 20-30 mm. badis cocxali kveTi Seadgens 4-8% saerTo farTidan. 

 

                   nax.4.8. alaos tkbilis safiltracio aparati: 

1-wnevis regulatori; 2-segneris rgoli; 3-gamafxvierebeli; 4-tumbo; 
5-siCqaris kolofi; 6-reduqtori; 7-hidravlikuri amwis cilindri; 

8-safiltracio ventilebi; 9-safiltracio milebi. 

 

    safiltracio rofis moculobas iReben 0,6-0,7 m3 yovel 100 kg Sesales 

alaoze. diametris gamoTvla xdeba safiltracio badeebis saWiro 

farTobidan. RerRilis fenis sisqis 35 sm-is SemTxvevaSi, badis farTobi 

yovel 100kg mSral alaoze tolia 0,5 m2-is. safiltracio ventilebis 

raodenobas angariSoben im pirobiT, rom yovel ventilze unda modiodes 

1,25-1,5 m2 badis farTobi. 

    filtraciis wneva procesis dasawyisSi Seadgens 1 kpa, Semdeg wneva 

izrdeba da rodesac miaRwevs 2,5 kpa-s, saWiroa RerRilis gafxviereba. 

        tkbilis saxarSi rofi (nax.4.9) konstruqciulad didad ar 

gansxvavdeba Sesalesi rofisagan, magram misi moculoba da gaxurebis 

zedapiri gacilebiT didia. rofis moculoba ganisazRvreba - 70 dal-iT 
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yovel 100 kg alaoze. rofi cxeldeba sferul Zirze gakeTebuli orTqlis 

perangiT. Ziri da kedlebi dafarulia saizolacio masaliT. 

 

nax.4.9. tkbilis saxarSi rofi: 

1-orTqlis wriuli koleqtori; 2- wylis wriuli mili rofis gamosavlebad; 
3-rofis xufidan Camonadeni kondensatis wriuli Semkrebi Rari; 4- kondensatis  

gamosayvani mili; 5- kondensatis wriuli Semkrebi Rari; 6-gamwovi milis sadroselo 
sarqveli; 7-gasaxsneli karebi; 8-tkbilis CamosaSvebi ventili; 9-eleqtroZrava; 10-Wia 

reduqtori; 11- kondensatis gamosayvani wriuli mili; 12-frTebiani momrevi; 13-
saizolacio fena. 

     

 
                     4.5. tkbilis gamacivebeli aparatebi 

 

    cxeli, sviaSemcveli tkbili saxarS rofSi duRilis Semdeg saWiroa 

gacivdes, radgan safuari 400C temperaturaze iRupeba. garda amisa, igi unda 

gasufTavdes cilovani naleqis Sewonadi nawilakebisagan. am mizniT iyeneben 

damleq da Tbomcvlel aparatebs. nax.4.10-ze mocemulia gamacivebel-damleqi 

aparatis sqema. 

     aparati liTonis cilindruli daxuruli WurWelia 1, romelSic 

damontaJebulia klaknila Tbomcvleli 2. aparats avseben tkbiliT 1 m 

simaRlemde. gamacivebeli wyali aparatSi Sedis klaknilas 2 qveda bolodan 

miliT 10 da gamodis zeda nawilidan miliT 12. aparaatis gumbaTiseburi 

xufi aRWurvilia saTvalTvalo fanjriT 4. xufis centrSi gakeTebulia 
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gamwovi mili 3, romelSic TanaRerZulad Cadgmulia cxeli tkbilis 

mimwodebeli mili 5 saSxapeTi 6. saSxapedan cxeli tkbili esxmeba 

klaknilas, romelSic Semxvedri dinebiT moZraobs gamacivebeli wyali. 

aparatis ZirSi, saxsrulad 9, dayenebulia mili 7 tivtivaTi 8. mili 7 

dakavSirebulia gacivebuli tkbilis CamomSveb ventilTan 11, romliTac 

regulirdeba Camodinebis siCqare. gacivebuli da daleqili tkbili 

aparatidan gamoiyofa milis 7 zeda gaxsnili bolodan, romelsac tivtivas 

8 daxmarebiT mudmivad uWiravs aparatSi myofi siTxis done. 

 
                    nax.4.10. tkbilis gamacivebel – damleqi aparati 
 
 
    tkbilis gacivebas dabal tempeaturamde awarmoeben rogorc Ria tipis 

(sarwyavi), aseve daxuruli Tbomcvleli aparatebiT. Ria tipis sarwyavi 

aparatis sqema mocemulia nax.4.11-ze. 

     aparati Sedgeba erT vertikalur sibrtyeSi ganlagebuli 

horizontaluri milebis 1 sistemisagan, romlebic gaxsnili boloebiT 

Cadgmuli arian Rrutanian gverdiT dgarebSi 2. dgarebi, tixrebiT 8 

gayofilia ramodenime seqciad. amis gamo, aparatSi miliT 6 Sesuli 

gamacivebeli wyali moZraobs zigzagiseburad, qvevidan zeviT da Tbocvlis 

Sedegad gacxelebuli wyali gamodis miliT 7. 

    cxeli tkbili aparatSi miewodeba miliT 4 koleqtorSi 3, saidanac 

saSxape mowyobilobebiT esxmeba milebs 1 da Camoedineba qveviT 

fardiseburad. amrigad, tkbilis gaciveba mimdinareobs Semxvedri dinebis 
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principiT. gacivebuli tkbili grovdeba SemkrebSi 5, saidanac Camoedineba 

milyeliT 9. 

 
                                   nax.4.11. sarwyavi aparati 
 
 

4.6. Sampanuri Rvinomasalebis saduRari 
mowyobilobebi 

 
    Sampanuri Rvino warmoadgens maRalxarisxovani Rvinomasalebis, 

liqiorisa da safuvris narevis meoradi duRilis produqts, romelic 

tardeba Hhermetul pirobebSi. miRebuli produqti xasiaTdeba maRali 

gemovnuri TvisebebiT da cqrialiT, rac ganpirobebulia mza produqtSi 

bmuli naxSirorJangis arsebobiT. 

    Sampanur Rvinoebs amzadeben ori meTodiT – boTluri da rezervuaruli. 

boTlur meTods aqvs erTi teqnologiuri sqema, xolo rezervuaruls – 

ramdenime, Tumca Sampanizaciis arsi yvela meTodisaTvis erTi da igivea. 

    boTluri wesiT Sampanuri Rvinoebis damzadebisas, satiraJe narevis 

meoradi duRili tardeba hermetulad Tavdacul boTlebSi. damzadebis es 

meTodi metad Sromatevadia da saWiroebs xangrZliv teqnologiur process 

(2-3 weliwads), amitom misi praqtikuli gamoyeneba SezRudulia. praqtikaSi 

umTavresad iyeneben rezervuarul meTods, romelic moicavs periodul da 

uwyvet procesebs. 
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            4.6.1. rezervuaruli Sampanuri Rvinoebis warmoebis 
                          Uuwyvet – nakaduri xazi 
 
    nax.4.12-ze warmodgenilia rezervuaruli Sampanuri  Rvinoebis  warmoebis 

uwyvet – nakaduri xazis aparaturuli sqema, sadac Sampanizaciis procesi 

mimdinareobs saduRari rezervuarebis sistemaSi nazavis (Rvinomasala, 

rezervuaruli liqiori, safuvris dedo) Tanamimdevruli gatarebiT mudmivi 

Warbi wnevis 500-600 kpa pirobebSi. Pprocesis xangrZlivoba Seadgens 16-20 

dRes. dasawyisSi satiraJe nazavs emateba safuvris dedo, xolo procesis 

dasasruls – saeqspedicio liqiori. 

    satiraJe liqiori mzaddeba damuSavebuli, dakupaJebuli Sampanuri 

Rvinomasalebisa da msxvilmarcvlovani saqarozisagan. liqioris Saqrianoba 

inversiul Saqarze gadaangariSebiT Seadgens 50-60%-s. damzadebis Semdeg 

liqiori ifiltreba da tiraJSi gamoyenebis win yovndeba 15 dRes. 

    dasaduRebeli (satiraJe) nazavi warmoadgens dakupaJebuli Sampanuri 

Rvinomasalebis, liqioris da safuvris wminda kulturis (2-2,5%) narevs, 

romelsac 5-6 dRis ganmavlobaSi aduReben sarevelameqanizmian rezervuarSi 

manmade, sanam masSi gaxsnili Jangbadi mTlianad ar daixarjeba. winaswari 

daduRebis Semdeg, narevSi erTi Tvis ganmavlobaSi  SeaqvT daZvelebuli 

rezervuaruli liqiori, romlis raodenoba ganisazRvreba nawarmis markiT. 

miRebul nazavs acxeleben 40-450C temperaturamde da ayovneben am 

temperaturaze 20-24 saaTis ganmavlobaSi. sterilizaciis mizniT, nazavis 

temperaturas 65-700C-mde zrdian, Semdeg 8-120C temperaturamde aciveben da 

bolos – filtraven. 

    saeqspedicio liqiori warmoadgens maRalxarisxovani Rvinomasalebis 

kupaJis, msxvilkristalri rafinirebuli Saqris, xuTi wlis ganmavlobaSi 

daZvelebuli maRalxarisxovani sakoniake spirtisa da limonmJavas narevs. 

    nakaduri xazi Seicavs stacionaruli milgayvanilobiT erT sistemaSi 

gaerTianebul xuT ZiriTad kvanZs: vertikalur sawneo (CamtvirT) rezervuars 

1; saduRari rezervuarebis 2 batareas; safuvris generatorebis 3 batareas; 

mimReb sistemas, romelic warmoadgens ori Termos-rezervuaris 4, 

Tbogadamcemis 5 da liqioris madozirebeli rezervuaris 6 kompleqss da 

avtomatur mzom_sakontrolo da maregulirebeli xelsawyoebis sistemas.  

xazSi gaTvaliswinebulia: rezervuari 7, romelic gankuTvnilia satiraJe 

nazavis winaswari damuSavebisaTvis, Tbogadamcemi 8 da tumbo 9.  
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    xazi muSaobs Semdegnairad: satiraJe narevi rezervuaridan 7 wneviT 

miewodeba rezervuars 1, aqedan, TviTdinebiT – saduRari batareis 2 pirvel 

rezervuars.  milsadenis  sistemaSi  moZrav nazavs  emateba safuvris dedo 

(5-6%), romelic miewodeba generatoridan 3. rodesac wneva rezervuarSi 1 

daecema, igi kvlav ivseba satiraJe nareviT, rac uzrunvelyofs danadgaris 

ganuwyvetel muSaobas. 

                 
                      

nax.4.12. rezervuaruli Sampanuri  Rvinoebis  warmoebis 
uwyvet – nakaduri xazis aparaturuli sqema 

 

    batareaSi 2 miwodebuli produqti TanamimdevrobiT gaivlis (qvevidan 

zeviT gadasvliT) uvela saduRar rezervuars da bolo rezervuaridan 

miiReba Sampanizebuli Rvano, romelic gaivlis Tbogadamcems 5 (gacivdeba 0-

50C temperaturamde), milgayvanilobis sistemas (sadac mas daemateba 

rezervuaridan 6 miwodebuli saeqspedicio liqiori) da Tbogadamcems 8 

(gacivdeba – 50C temperaturamde), saidanac Semdgom gadadis Termos- 

rezervuarSi 4. aqedan Sampanuri Rvino gadaecema Camomsxmel saamqros, sadac 

is ifiltreba da isxmeba boTlebSi. uwyveti Sampanizaciis nakaduri xazis 

dRiuri mwarmoebloba Seadgens 160-180 dal-s. 

             
             4.6.2. rezervuaruli Sampanuri Rvinoebis perioduli 
                      meTodiT warmoebis aparatuli sistema 

 
    rezervuaruli Sampanuri Rvinoebis perioduli meTodiT warmoebisas, 

didi tevadobis saduRari rezervuarebis nacvlad iyeneben aparatebs, 

romlebsac akrataforebs uwodeben. dasaduRebeli (saakrataforo) nazavi 
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mzaddeba naxSirorJangiT Sevsebul sarevela meqanizmian rezervuarebSi. misi 

mJavianobis da simagris koreqtirebis saWiroebis SemTxvevaSi mas umateben 

sakoniake spirts (aranakleb xuTwliani daZvelebis) da limonmJavas. garda 

amisa, nazavSi SeaqvT gogirdovani anhidridis garkveuli raodenoba. 

    arCeven akrataforebis sam tips – perangiani gamacivebeli sistemiT 

(frolov-bagreevis), klaknilmilebiani gamacivebeli sistemiT (CafiZis) da 

gamacivebeli sistemis gareSe (Sosepies). TiToeul maTgans gaaCnia rogorc 

dadebiTi, aseve uaryofiTi mxareebi. ufro gavrcelebulia frolov-

bagreevis sistemis akratafori, romlis sqema mocemulia nax.4.13,a-ze. 

    akratafori warmoadgens ori nawilisagan Semdgar liTonis rezervuars 

10, sferuli formis ZiriT 14 da saxuraviT 8, romelzedac gakeTebulia 

naxSirorJangis Semkrebi milyeli 7, hermetuli saxuraviT 6. akrataforis 

muSa zedapiri mopirkeTebulia bakeliTis laqiT. 

    garedan akrataforis zedapirze gakeTebulia ori cilindruli perangi 9 

da 11, xolo Zirze – sferuli formis perangi 13, romlebSic specialuri 

milyelebis saSualebiT warmoebs Tbomatareblis (umTavresad marilxsnaris) 

miwodeba. 

    saakrataforo nazavis miwodeba rezervuarSi da mza produqtis Camocla 

xorcieldeba miliT 2, romelzedac mowyobilia ventili 1, xolo leqis 

Camocla – miliT 15. nazavis areva xdeba naxSororJangiT, romelic 

miewodeba rezervuaris zeda nawils miliT 4. milyelis 7 are, milis 5 

saSualebiT, dakavSirebulia manometrTan 3. temperaturis kontrolisaTvis 

akrataforze gakeTebulia ramdenime milyeli, romelSic aTavseben 

Termohilzebs 12. akratafori dayrdnobilia oTx fexze 16 da garedan 

mopirkeTebulia saizolacio masalis feniT.  

    marilxsnaris miwodeba akrataforis cilindrul perangebSi warmoebs 

rgoluri  koleqtorebidan  erTdroulad  sam wertilSi, rac aumjobesebs 

Tbogadacemis pirobebs. aseve xdeba perangebidan marilxsnaris gamoyvana. 

    procesis dawyebamde akrataforSi SehyavT naxSirorJangi,  xolo Semdeg  

miliT 2 awvdian nazavs, romlis temperatura ar unda aRematebodes 180C.  

    akrataforis Sevsebis Semdeg (naxSirorJangisaTvis toveben 5-8% 

Tavisufal ares) iwyeba duRilis procesi, romelic grZeldeba 16-20 dRes. 

duRilis msvlelobis kontrols awarmoeben naxSirorJangis wnevis mixedviT, 

romelic normaluri duRilisas yoveldRiurad unda matulobdes 25-30 kpa-
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Ti. duRilis damTavrebis Semdeg xdeba Sampanizebuli Rvinis gaciveba minus 

50C-mde, risTvisac marilxsnars awvdian jer zeda perangSi 9, xolo 

ramdenime xnis Semdeg – qveda perangSi 11. Rvinis gacivebis xangrZlivobam ar 

enda gadaaWarbos 18 saaTs. gacivebul Rvinos ayovneben sul cota 48 saaTis 

ganmavlobaSi. 

                 
                                            a                                b  

nax.4.13. akrataforebis sqemebi: 
a_frolov-bagreevis sistemis; b_e.CafiZis sistemis                             

 
    dayovnebisa da Sampanuris kondiciurobis Semowmebis Semdeg clian 

akratafors. daclamde naleqs yinaven, risTvisac akrataforis Ziris 

perangSi awvdian marilxsnars temperaturiT minus 18-200C. Semdeg, mudmivi 

wnevis dacvis mizniT, balonidan an kompresoridan, miliT 4 akrataforSi 

Wirxnian naxSirorJangs da miliT 2 gamoaqvT mza produqti. akrataforis 

muSa moculoba Seadgens 475 dal-s, samuSao wneva - 0,7 kpa-s.  
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5.   Txevadi da blanti produqtebis 
  damfasoebeli   mowyobilobebi 

 

5.1. Camomsxmeli teqnologiuri xazebi 
 

     
         Txevadi da blanti produqtebis Camomsxmeli teqnologiuri nakaduri 

xazebi Sedgeba viwrospecializebuli, operaciuli avtomatebisagan, 

romlebic SeerTebulia satransporto saSualebebiT da muSaoben mkacri 

TanamimdevrobiT. 

    sawarmoo moTxovnilebidan damokidebulebiT arsebobs Camomsxmeli 

xazebis mwarmoeblobis parametruli rigi, romelic warmoadgens axali 

avtomatebis da nakaduri xazebis proeqtirebis sawyis masalas. parametruli 

rigis mkacri dacva uzrunvelyofs mowyobilobaTa unifikacias da 

tipizacias, agreTve warmoebis kompleqsur meqanizacias da avtomatizacias, 

Sromis organizaciis uaxloesi meTodebis gamoyenebas. 

    Camomsxmeli xazebis proeqtirebis Tanamedrove mimarTulebas 

warmoadgens manqanebis agregatireba erTi saerTo amZraviT. es 

uzrunvelyofs xazSi Semavali avtomatebis sinqronul muSaobas, amcirebs 

xazis gabaritebs da qmnis ukeTes pirobebs manqanebis marTvis procesis 

avtomatizaciisaTvis. 

    nakaduri xazebis ganlageba sawarmoSi SesaZlebelia erT an or 

sarTulze. pirveli varianti ufro martivia da moxerxebuli, amasTan 

manqanebis kompaneba SesaZlebelia iyos rogorc sworxazovani, aseve kTxiT. 

    Camosxmis sworxazovani konveieri ufro metad uzrunvelyofs 

satransporto meqanizmebis saimedoobas, amasTan iqmneba mowyobilobaTa 

momsaxurebis xelsayreli pirobebi. Kkonveieris saerTo sigrZe 

ganisazRvreba xazSi Semavali manqanebis gabaritebiT da maT Soris 

intervalebiT, rac aucilebelia maTi momsaxurebisa da remontisaTvis.  

 

 

                                   5.2. taris mosamzadebeli mowyobilobebi 
 
    amJamad kvebis produqtebis dasafaoeblad gamoiyeneba sxvadasxva 

masalisagan damzadebuli da gansxvavebuli dizainis tara. maT Soris 

yvelaze metad gavrcelebulia minis tara.  
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    Camomsxmeli qarxnebi axal tarasTan erTad iyeneben meoreul, anu 

savaWro qselidan dabrunebul taras. meoreulic da axali tarac Sevsebamde 

bunebrivia moiTxovs garecxvas da sterilizacias. gansakuTrbuli reJimebiT 

saWiroebs garecxvas meoreuli WurWeli, radgan maTSi darCenili 

gamomSrali da gamokristalebuli produqti Znelad Sordeba WurWlis 

kedels. garda amisa, meoreul WurWelze mosaSorebelia etiketi, kilita, 

webos narCenebi da sxv. 

    WurWlis recxvis yvelaze ufro efeqturi meTodia misi dalboba 

garkveuli koncentraciis da temperaturis qimiur xsnarSi da Semdgomi 

gasxureba (rogorc Signidan aseve garedan) jer isev qimiuri xsnariT, 

sabolood ki – sasmeli wyliT. 

    gamrecx saSualebad yvelaze ufro gavrcelebulia kaustikuri sodis 2- 

2,5%-iani xsnari. garkveul zRvramde xsnaris koncentraciis zrdiT izrdeba 

recxvis efeqti. aseve izrdeba recxvis efeqti qimiuri xsnaris temperaturis 

gazrdiTac, magram temperaturis zrda SezRudulia minis WurWlis Termuli 

mdgradobiT da misi sidide ar unda aRematebodes 750C -s. 

    arsebobs WurWlis sarecxi manqanebis mravali principuli da 

konstruqciuli saxesxvaoba. Tanamedrove maRalmwarmoeblur nakadur 

xazebSi yvelaze metad gavrcelebulia jaWvuri tipis konveieruli sarecxi 

manqanebi, romlebSic konveiers aqvs boTlebis moZraobis saWiro konturi, 

raTa maT Tanamimdevrulad gaiaron recxvis teqnologiuri procesiT 

gaTvaliswinebuli yvela operacia. nax.5.1-ze warmodgenilia boTlebis 

sarecxi konveieruli manqanis sqema.  

                  

                         nax.5.1. boTlebis sarecxi manqana 
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        manqana Sedgeba liTonis korpusisagan, romlis qveda nawilSi 

mowyobilia cxeli wylis I da gamrecxi xsnaris II abazanebi. 

    boTlebis gadamaadgilebeli konveieri 1 warmoadgens varskvlavebze 2, 

10,12,13,14 da mimmarTvelebze 15,16 gadadebul or paralelur uwyvet jaWvs, 

romlebzedac Tanabari bijiT (t) damagrebulia boTlebis budeebiani 

matarebi 3. konveieri asrulebs wyvetil moZraobas mezobel matarebs Soris 

t bijis sididiT. 

    manqana Seicavs: boTlebis CamtvirT 4 da gamomtvirT 5 meqanizmebs; 

uZravi mimmarTvelebis 6,7,8 sistemas, romlebzedac srialebs boTlebis Ziri; 

wylisa da gamrecxi xsnaris saSxape koleqtorebs 9,11; namuSevari wylisa da 

gamrecxi xsnaris Semkreb A,B,C abazanebs da temperaturis avtomaturi 

regulirebis mowyobilobebs; klaknila Tbomcvlels 17 wylisa da gamrecxi 

xsnaris SesaTbobad; etiketebis gamomtan mowyobilobas 18. nax.5.2-ze 

moyvanilia boTlebis mataris sqema.  

           

nax.5.2. boTlebis mataris sqema: 
1_matari; 2_bude; 3_konveieris jaWvi 

 

    boTlebis recxvis procesi mimdinareobs Semdegi TanamimdevrobiT: 

CamtvirTi meqanizmiT 4, konveieris dayovnebis momentSi, boTlebis rigi 

Tavsdeba mataris 3 budeebSi. budeebs aqvs gaxsnili Ziri da konusuri yeli 

(boTlis konturis Sesabamisi). boTlebiT Sevsebuli matarebi dasawyisSi 

gaivlis cxeli wylis (45-500C) abazanas I, sadac xdeba boTlebis Sevseba, 

maTi gaTboba da nawilobriv WuWyis dalboba. IAbazanidan gamosvlis Semdeg 

matarebi boTlebTan erTad moZraobs mimmarTvelze 15, romlis saTanado 

profilis daxmarebiT, boTlebi aRmaval ubanze ikavebs daxril mdebareobas 

(yeliT qveviT), amitom maTSi moTavsebuli wyali iRvreba ukan cxeli wylis 
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abazanaSi. amis Semdeg, boTlebi Sedis gamrecxi qimiuri xsnaris abazanaSi II, 

sadac mimdinareobs dalbobis da recxvis ZiriTadi procesi. xsnaris 

temperatura Seadgens 750C-s. II abazanidan gamosvlis Semdeg boTlebi 

moZraobs trasis daxril ubanze 8, sadac xdeba maTi garedan gasxureba 

qimiuri xsnariT, saSxapeTi 11 da etiketebis moxsna, romelTa gareT gamotana 

xdeba meqanizmiT 18. Semdeg, boTlebi adis trasis zeda horizontalur 

ubanze, sadac isini imyofeba Tavdayira mdgomareobaSi da Tanamimdevrulad 

gadis ramdenime saSxape sistemas 9. aq sruldeba boTlebis Siga zedapiris 

gasxureba jer qimiuri xsnariT, Semdg ki sxvadasxva temperaturis (klebadi) 

wyliT. sabolood boTlebis gasxureba xdeba 15-180C temperaturis sasmeli 

wyliT. Semdeg, matarebi garecxili boTlebiT gascdeba uZrav mimmarTvels 6, 

gaixsneba budeebis Ziri da boTlebis rigi sakuTari woniT Tavsdeba 

gamomtan meqanizmze 5, romelsac gadaaqvs isini Camomsxmeli xazis 

transportiorze. 

    matarebSi budeebis raodenoba sxvadasxva mwarmoeblobis manqanebSi 

gansxvavebulia da Seadgens: 12,16,18,20 da 24. mwarmoeblobaTa rigi ki aris – 

3000, 6000 da 12000 boTli/sT. 

    konveieruli boTlebis sarecxi manqanebis mwarmoebloba ganisazRvreba 

formuliT: 

                                 


m
Q =    boTli/wm, 

sadac  m  _ nakadebis (matarebSi budeebis) raodenobaa;     _ sruli 

kinematikuri ciklis dro, wm. 

                                    10  +=   wm, 

sadac  0  _ muSa organos dayovnebis droa, wm;  1  _ moZraobis dro, wm. 

 
 

5.3. Txevadi produqtebis Camosxmis meTodebi da 
dozirebis principebi 

 

    kvebis Txevadi produqtebis Camosasxmelad gamoiyeneba sxvadasxxva 

masalis, formisa da tevadobis tara. Camosasxmeli produqtis Tvisebebisagan 

damokidebulebiT arsebobs siTxeebis Camosxmis ramdenime meTodi, kerZod, 

gravitaciuli, izobaruli da vakuumuri (nax.5.3). 
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    gravitaciuli meTodi gulisxmobs saxarjo rezervuaridan siTxis 

TviTdinebiT Camosxmas WurWelSi normaluri, atmosferuli wnevis 

pirobebSi. aseTi meTodi gamoiyeneba iseTi produqtebisaTvis, romlebic ar 

Seicavs msubuq, aqrolad komponentebs. 

 

nax.5.3. Txevadi produqtebis Camosxmis meTodebi 

 

    izobaruli Camosxmis drosac siTxis Camodineba WurWelSi xdeba 

gravitaciulad, mxolod atmosferulze Warbi wnevis pirobebSi, romelic 

iqmneba rogorc saxarjo rezervuarSi, aseve WurWelSi. aseTi meTodiT 

Camoisxmeba gaziani sasmelebi, romlebic Seicavs naxSirorJangs (SuSxuna 

Rvinoebi, ludi, mineraluri da xileli wylebi). 

    vakuumuri CamosxmisTvis iyeneben or sqemas, erT SemTxvevaSi gaiSviaTeba 

iqmneba WurWelSi, xolo meore SemTxvevaSi gaiSviaTeba iqmneba rogorc 

WurWelSi, aseve saxarjo rezervuarSi. aseT meTods iyeneben iseTi 

produqtebis Camosasxmelad, romlebic Seicavs aromatul da aqrolad 

nivTierebebs da maTi aeracia yaryofiTad moqmedebs xarisxis maCveneblebze. 

    Camomsxmel avtomatebSi siTxeebis dozirebisaTvis gamoiyeneba ori 

meTodi – moculobiTi da mudmiv donemde Camosxma (nax.5.4). pirveli meTodi 

gulisxmobs saxarjo rezervuaridan siTxis gamoyofas maRali sizustis 

mzom moculobaSi (mzom WiqaSi), saidanac Camoisxmeba WurWelSi (nax.5.4,a). 

meore SemTxvevaSi siTxe WurWelSi Camoisxmeba erT mudmiv h  donemde. 

(nax.5.4,b) vinaidan, WurWlis moculobas aqvs garkveuli cdomileba, amitom 

mudmiv donemde Camosxmis sizuste naklebia moculobiT CamosxmasTan 
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SedarebiT. Aamdenad, moculobiTi dozirebis meTodi gamoiyeneba SedarebiT 

ZviradRirebuli produqtebis dfasoebisTvis.    

 
                      a                              b 

nax.5.4. Txevadi produqtebis taraSi dozirebis principebi 

  

5.4. kvebis Txevadi produqtebis damfasoebeli mowyobilobebi 

 

   konstruqciuli niSniT, Camomsxmeli mowyobilobebi gvxvdeba xazovani da 

karusluri tipis. maRalmwarmoeblur nakadur xazebSi, rogorc wesi, 

gamoiyeneba karuseluri avtomatebi, romelTa mwarmoebloba icvleba sakmaod 

did diapazonSi – 6...48 aTasi boTli saaTSi.  

    miuxedavad karuseluri avtomatebis konstruqciuli mravalferovnebisa 

maT gaaCniaT msgavsi muSa organoebi da kompanebis sqemebi. erT-erTi aseTi 

karuseluri avtomatis struqturuli sqema warmodgenilia nax.5.5-ze. 

      avtomati Sedgeba Semdegi ZiriTadi kvanZebisagan: siTxis dozatori 

(mzomi Wiqa) 1 boTlebis macentrebeli TalfaqiT 2, boTlebis amwevi magida 3, 

kopiri 4, transportiori 5, boTlebis bijmzomi Sneki 6, karuselze boTlebis 

Semtani 7 da gamomtani 9 varskvlavebi, karuseli 8, rezervuarSi siTxis 

donis  regulatori 10, rezervuari 11 da siTxis mimwodi mili 12. 

    avtomati muSaobs Semdegnairad: boTlebi avtomats miewodeba Camomsxmeli 

xazis konveieriT 5. Sneki 6, Tanabari distanciiT aSorebs boTlebs da awvdis 

varskvlavas 7, romelsac isini Seaqvs karuselze 8 da aTavsebs amwev 

magidebze 3. 
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Nnax.5.5. Camomsxmeli avtomatis ZiriTadi kvanZebis 
K   kompanebis sqema 

 

    karuselis brunvis dros, amwe magidebi boTlTan erTad gadaadgildeba 

vertikalurad zeviT da boTlis yeli miebrjineba Camomsxmel Tavs 2. am 

dros siTxis dozatorebSi 1 (mzom WiqebSi) arsebuli doza Caedineba boTlSi, 

romlis Sevsebis Semdeg magida kopiriT 4 (an sxva meqanizmiT) gadaadgildeba 

qveviT,  varskvlava 9 moxsnis boTls karuselidan da moaTavsebs mas 

konveierze 5.  

 
       nax.5.6. Camomsxmeli avtomatis ganfenili teqnologiuri ciklograma: 

1- siTxis dozatori; 2- saxarjo rezervuari; 3- dozatoris sacobi- 
seburi onkanis gadamrTveli; 4- amwevi magida; 5- kopiri. 

 
 

    rezervuarSi 11 siTxe miewodeba miliT 12. rezervuarSi 

gaTvaliswinebulia siTxis donis tivtiva-regulatori 10 

    nax.5.6-ze mocemulia Camomsxmeli avtomatis ganfenili teqnologiuri 

ciklogramis erT-erTi saxe. 
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              5.5. Camomsxmeli avtomatebis moculobiTi dozatorebi 

 

    nax.5.7-ze mocemulia erT-erTi avtomatis Camomsxmeli Tavis muSaobis 

principuli sqema, romlis ZiriTad elements warmoadgens mzomi Wiqa 7. Wiqa 

moTavsebulia  siTxis rezervuaris koleqtorSi 10. yoveli WiqisaTvis 

koleqtorSi gaTvaliswinebulia diafragma 6. Wiqis centralur nawilSi 

Cadgmulia uZravi milaki 2, romlis qveda boloze damagrebulia sarqveli 1, 

xolo zeda nawili ki daxSulia. Tavis mxriv milaki Casmulia siTxis 

Camomsxmel milSi 12, romelzedac srialis CasmiT dasmulia milisa 5. 

milisas qveda bolo eyrdnoba sarqvels 1,  xolo zeda bolo ki ebrjineba 

diafragmas 6. milisasa da milis miltuCebs Soris moTavsebulia zambara 4. 

                      

Nnax.5.7. moculobiTi Camomsxmeli Tavis sqema 

 

     Camomsxmeli milis boloze damagrebulia boTlis yelis macentrebeli 

Talfaqi 15, romlis qveda kidura mdebareoba ganisazRvreba wriuli 

sayrdeniT 14. Talfaqs aqvs haeris gamosasvleli xvrelebi 13. siTxis dozis 

regulirebis mizniT mzom WiqaSi moTavsebulia dguSi 9, romelsac gaaCnia 

vertikaluri gadaadgilebis SesaZlebloba. dguSze damagrebulia sahaero 

milaki 8. koleqtoridan 10 siTxe xvrelebis 11 gavliT Sedis mzom WiqebSi 7 

da ziarWurWlebis principiT ikavebs rezervuarSi myofi siTxis Sesabamis 

dones. 

    boTlis awevisas Talfaqi miebrjineba milis 12 safexurs da 

gadaaadgilebs zeviT, ris Sedegad zambara 4 ikumSeba da milisa 5 

miebrjineba diafragmas 6. es ukanaskneli gamohyofs mzom Wiqas rezervuaris 

aredan. milis 12 gadaadgilebasTan erTad ixsneba sarqveli 1 da siTxe 
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Wiqidan milaksa da mils Soris arsebuli rgoluri arxis 3 gavliT Caedineba 

boTlSi. boTlSi myofi haeri atmosferoSi gamoidevneba Talfaqis 

xvrelebidan. Sevsebis Semdeg boTli eSveba qveviT da milisa 5 zambaris 4 

daxmarebiT brundeba sawyis mdgomareobaSi, kvlav ixsneba diafragma 6, 

iketeba sarqveli 1 da Camosxmis cikli meordeba.  

    nax.5.8-ze warmodgenilia moculobiTi dozirebis kidev erTi sqema. mzomi 

Wiqa 1 moTavsebulia saxarjo rezervuarSi. II poziciaSi Wiqa mTlianad 

CaZirulia siTxeSi da ivseba zeda Ria bolodan. boTli awevis dros 

miebrjineba macentrebel Talfaqs 8 da aswevs maRla.  

                      

                      nax.5.8. moculobiTi dozirebis  sqema: 
1_ mzomi Wiqa; 2_SemamWidroebeli; 3_Zeli; 4_kron- 
Steini; 5_ onkanis korpusi; 6_ sacobi; 7_konusuri 

sacmi; 8_ Talfaqi; 9_ Tasma. 
 

 
    TalfaqTan erTad gadaadgildeba zeviT mzomi Wiqac 1, romelic xistad 

aris dakavSirebuli TalfaqTan. Wiqa aiwevs rezervuarSi siTxis doneze 

ufro maRla, riTac WiqaSi arsebuli siTxe gancalkevdeba rezervuarSi 

myofi siTxisagan. amis Semdeg, sacobze damagrebuli saxeluri (naxazze 

naCvenebi ar aris) wamoedeba uZrav sayrdens, Semoabrunebs sacobs da siTxe 

mzomi Wiqidan Caedineba boTlSi (I pozicia). Semdeg boTlis dawevasTan 

erTad mzomi Wiqac eSveba dabla kopiris daxmarebiT, iZireba siTxeSi da 

muSaobis cikli meordeba. 
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                   5.6. mudmiv donemde dozirebis sqema 

 

N  nax.5.9-ze mocemulia mudmiv donemde dozirebis sqema. 1 saxarjo 

rezervuaria, romlis Zirze damagrebul milze 2 teleskopurad dasmulia 

mili 3. masze uzravad damagrebulia boTlis yelis macentrebeli Talfaqi 

4. milebSi 2 da 3 TanaRerZulad Casmulia sahaero mili 5, romlis boloze 

damagrebulia sarqveli 6. sawyis mdgomareobaSi sarqvels zambaris 7 

daxmarebiT mWidrod ebrjineba mili 3, ris gamoc siTxes ara aqvs 

Camodinebis saSualeba. boTlis awevis Semdeg TalfaqTan erTad aiweva mili 

3, riTac gaixsneba sarqveli 6 da siTxe Caedineba boTlSi, romlis Sevseba 

mimdinareobs manam, sanam siTxe biTlSi ar dafaravs sahaero milis 5 bolos. 

amis Semdeg boTlis Sevseba Sewydeba radgan boTlis yelidan haers aRara 

aqvs gasasvleli. siTxe Sedis sahaero milSi da adis rezervuarSi myofi 

siTxis Sesabamis donemde. Semdeg, boTli eSveba qveviT, iketeba sarqveli 6 

da cikli meordeba. 

 

Nnax.5.9. mudmiv donemde dozirebis Camomsxmeli Tavis sqema 

  

5.7. izobaruli Camomsxmeli Tavis sqema. 

 

    nax.5.10-ze warmodgenilia izobaruli Camomsxmeli avtomatis Camomsxmeli 

Tavis sqema, romelic daniSnulia gaziani siTxeebis, kerZod ludis 

Camosasxmelad. korpusSi 1 gakeTebulia sami arxi 2, 3 da 4. arxi 3 

SeerTebula ludis rezervuarTan, xolo arxebi 2 da 4 dakavSirebulia 

gazis aresTan. arxebi, konusuri sacobiseburi, mravalarxiani onkanis 5 

saSualebiT Tanamimdevrulad uerTdeba boTlis ares. sacobis mobruneba 
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garkveuli kuTxiT sruldeba muStas 6 daxmarebiT, romelic karuselis 

brunvis dros wamoedeba uZrav sabrjens. rodesac boTli iwevs maRla, igi 

ebrjineba Talfaqis 7 gamamkvrivebel rgols. Talfaqi boTlTan erTad 

iwevs maRla da wriuli gamamkvrivebeli rgoliT 9 awveba sacobis korpusis 

qveda zedapirs, erTdroulad Camomsxmeli mili 8 Sedis boTlis yelSi. 

amasTan, boTlis Siga are mTlianad izolirebuli xdeba atmosferosgan. 

amis Semdeg, sacobi Semobrundeba Tanamimdevrulad da mimdinareobs 

Camosxmis procesi. I poziciaSi gaixsneba arxi 2 da boTlSi Sedis gazi 

atmosferulze Warbi wneviT, romelic uTanabrdeba gazis wnevas 

rezervuarSi. II poziciaSi gaixsneba arxebi 3 da 4, xolo 2 gadaiketeba. 

arxiT 3 ludi rezervuaridan miliT 8 Caedineba boTlSi. erTdroulad 

boTlidan arxiT 4, romelic dakavSirebulia rezervuaris gazian aresTan, 

gaedineba gazi. Mmili 8 Sesulebulia principiT mili – milSi (kveTi A-A) da 

maTi SeerTebis adgilze gakeTebulia sahaero naxvreti 10. mili 11 

dakavSirebulia arxTan 4. 

              

                     nax.5.10. izobaruli Camomsxmeli Tavis sqema 

 

    rodesac siTxis done miaRwevs naxvretamde 10 Sewydeba boTlis Sevseba 

da siTxe  Sedis milSi 11 rezervuarSi siTxis donemde. III pozicia 

Sualeduria da Seesabameba I-s. IV poziciaSi arxebi 2 da 4 ukavSirdeba 

boTlis ares, xolo arxi 3 gadaketilia. milSi 11 Sesuli siTxe Camoedineba 

boTlSi da Sevseba mTavrdeba. sacobis Semdgomi Semobrunebisas samive arxi 
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sacobis qveda areSi ukavSirdeba erTmaneTs, boTli iwyebs daSvebas da 

cikli meordeba. amrigad Camosxma xorcieldeba atmosferosagan 

izolirebul areSi Warbi wnevis pirobebSi, ris gamoc ar xdeba ludSi 

arsebuli CO2 gazis gamoyofa da boTli ivseba srulad, dadgenili doziT. 

 

N5.8. vakuumuri meTodiT Camosxmis sqema 

 

    nax.5.11-ze mocemulia vakuumuri meTodiT Camosxmis sqema. saxarjo 

rezervuarSi siTxis done regulirdeba tivtiva meqanizmiT 2. rezervuaris 

Zirze gakeTebulia siTxis mkveTara gamanawilebeli 3, romlisganac siTxe 

milebiT 4 Tanamimdevrulad Sedis avtomatis mzom WiqebSi 5. WiqebSi 

Cadgmulia siTxis dozis maregulirebeli dguSi 6 mcire diametris sahaero 

miliT 7. Wiqis ZirTan mierTebulia mili 8, romelic haeris gamwov milTan 9 

erTad dakavSirebulia Camomsxmel TavTan. milebi 8 da 9 dakavSirebulia 

principiT mili-milSi (nax.5.10-is analogurad), romlis bolo Sedis boTlis 

yelSi.  

                                                                             
              N    nax.5.11. vakuumuri meTodiT Camosxmis sqema 

 

    siTxis Camosxma xdeba Semdegi TanamimdevrobiT: rezervuaridan 1 siTxe 

miliT 4 Sedis mzom WiqaSi 5 da miaRwevs ra dguSis 6 dones adis sahaero 

milSi 7, sadac ziar-WurWlebis principis Tanaxmad ikavebs rezervuarSi 

siTxis Sesabamis dones. boTli, karuselis brunvis Sedegad, amwe magidiT 10 

gadaadgildeba zeviT da yeliT miebrjineba Camomsxmeli Tavis macentrebeli 

Talfaqis 11 rbil safens. amiT boTlis Siga are gamoeyofa atmosferos da 

miliT 9 ukavSirdeba vakuumis resivers 12, romelic  Tavis  mxriv   

dakavSirebulia   vakuumtumbosTan.  amis  Sedegad  boTlSi  Seiqmneba 



 143 

gaiSviaTeba da mzom WiqaSi arsebuli siTxis doza miliT 8, gadaitumbeba 

boTlSi. amis Semdeg, magida 10 boTlTan erTad eSveba qveviT da Camosxmis 

procesi mTavrdeba. siTxis dozis zusti regulireba xorcieldeba WiqaSi 5 

dguSis 6 vertikaluri gadaadgilebiT.  

     Tu, avtomatze raime mizeziT Seferxda boTlis miwodeba, an moxvda                                                                                                                                                                                                

meqanikurad dazianebuli boTli, maSin milSi 8 ar Seiqmneba gaiSviaTeba da 

ar gadaitumbeba siTxe mzomi Wiqidan boTlSi. amiT avtomaturad sruldeba 

blokireba principiT – “ar aris boTli – ar aris Camosxma”, rac 

gamoricxavs damatebiTi mablokirebeli meqanizmis saWiroebas.  

 

            5.9. karuseluri Camomsxmeli avtomatebis kinematikuri 
                                  gaangariSeba 
 

        Camosasxmeli manqanebis kinematikuri gaangariSebis ZiriTad 

malimitirebel parametrs warmoadgens siTxis Camosxmis (WurWlis Sevsebis) 

dro, romelic damokidebulia: Camosxmis meTodze, dozirebis principze, 

siTxis Tvisebebze, dozis moculobaze, da Camomsxmeli Tavis konstruqciaze.  

    Camomsxmeli avtomatebisaTvis, romlebSic Camosasxmeli siTxis done 

cvalebadia (magaliTad, mzomi Wiqis SemTxvevaSi), Camosxmis dro 

ganisazRvreba formuliT: 

                           ,
..2..

.2

Hgf

W


 =    wm,                           (5.1)            

sadac  W aris siTxis moculoba boTlSi, m3; 

         _siTxis siblantis koeficienti; 

         f_ Camomsxmeli milis ganivi kveTis cocxali farTobi, m2; 

         g_ simZimis Zalis aCqareba 9,81 m/wm2; 

         H_siTxis hidrostatikuri wneva, romelic ganisazRvreba Camosxmis 

                   meTodisagan damokidebulebiT, m.  

      mudmivi doniT Camosxmis SemTxvevisaTvis (5.1) formula miiRebs saxes:  

                            ,
..2..

.

Hgf

W


 =   wm,                            (5.2) 

anu mudmivi doniT Camosxmis dro 2-jer naklebia cvladi doniT CamosxmasTan 

SedarebiT.     
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    karuseluri avtomatis mwarmoebloba danisazRvreba formuliT: 

                            Q = v/t , boTli/wm,                          (5.3) 

sadac v _karuselis wriuli siCqarea, m/wm; 

       t –karuselze  Camomsxmel  Tavebs  Soris  biji  centrebze  gamaval 

wrexazze  da  miiReba   t= (1,5-2)dboT. ,  sadac  dboT – boTlis  cilindruli 

nawilis diametria.  

    mocemuli mwarmoeblobis (Q) mixedviT (5.3) formulidan  vsazRvravT 

karuselis brunvis wriul siCqares: 

                                   v = Q . t , m/wm. 

    vangariSobT karuselis wrexazis im rkalis sigrZes, romelzedac 

sruldeba Camosxma: 

                                   SCam. = v .  .  

    karuselis mTliani wrexazis sigrZes vsazRvravT proporciiT: 

                              SCam. /   .  Dk =  Cam./ 3600 ,         . 

sadac Dk _karuselis diametria;  

     Cam _ Camosxmis centraluri kuTxe, romelic Seesabameba Camosxmis 

rkalis sigrZes da mas iReben   Cam.= 1800 – 2200 farglebSi. 

    karuselis wrexazis sigrZe toli iqneba: 

                               . Dk = SCam..3600/ Cam. , 

maSin Camomsxmeli Tavebis raodenoba karuselze  iqneba: 

                                   z = .Dk / t. 

    z–is miRebuli mniSvneloba unda damrgvaldes mTel ricxvamde Camomsxmeli 

manqanebisaTvis standartiT gaTvaliswinebuli parametruli rigis mixedviT. 

amis Semdeg unda moxdes karuselis diametris gadaangariSeba. 

   karuselis brunvis sixSire ganisazRvreba: 

                                 nk = Q/z ,br/wT. 

sadac  Q _ avtomatis wuTuri mwarmoeblobaa.  

    nax.5.12-ze naCvenebia Camomsxmeli avtomatis muSaobis zogadi cikluri 

diagrama, sadac  1 da 2 _ Sesabamisad boTlebis awevis da dawevis 

kuTxeebia;  3 _ uqmi kuTxea, romelic Seesabameba karuselze boTlebis 

Sesvlas da gamosvlas.  
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                 nax.5.12. Camomsxmeli avtomatis zogadi cikluri diagrama 

        

5.10. paketebSi rZis damfasoebeli avtomati 

 

        kvebis Txevadi produqtebis dasafasoeblad garda boTlisa farTod 

gamoiyeneba sxvadasxva formisa da masalisgan damzadebuli WurWeli. 

magaliTad, rZis  dasafasoeblad  gavrcelebulia specialuri qaRaldisgan 

damzadebuli piramiduli formis paketebi (tetraedi), romelic dafarulia 

polieTilenis feniT. amiT qaRaldi xdeba Termowebadi Tvisebebis mqone da 

tengaumtari. aseT paketebSi damfasoebeli avtomatis principuli sqema 

mocemulia nax.5.13-ze. 

                    

                     nax.5.13. piramidul paketebSi rZis damfasoebeli 
                                   avtomatis principuli sqema 

 

    1 aris paketis qaRaldi, romelic miewodeba gorgalidan 2. qaRaldi 

gaivlis specialuri formis uZrav mimmarTvelebSi, romlebic aZlevs mas 

milisebur formas. sterilizaciis mizniT winaswar xdeba qaRaldis 

ultraiisferi dasxiveba naTuriT 3. amis Semdeg keTdeba vertikaluri 

Termuli nakeri 4 da miiReba qaRaldis mili, romelSidac miliT 5 
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miewodeba rZe. mili gaivlis danebs 6 Soris areSi. danebis tuCebi cxeldeba 

eleqtrogamacxelebliT. danebis wyvili ganlagebulia or horizonalur 

sibrtyeSi da moZraobs urTierTmarTobi mimarTulebiT, amasTan yovel 

wyvilSi danebi moZraobs Semxvedri mimarTulebiT. danebis qaRaldTan 

kontaqtis adgilSi xdeba Termiuli Sewebeba da warmoqmnil nakerze 

gadaWra. danebis aRniSnuli ganlageba uzrunvelyofs piramiduli formis 

paketis warmoqmnas. rZis aRniSnuli meTodiT dafasoebis upiratesoba 

boTlebTan SedarebiT aris taraSi haeris ararseboba, taris simsubuqe da 

aramsxvrevadoba. 

 

5.11. kvebis blanti produqtebis damfasoebeli mowyobilobebi 

 

     kvebis blant produqtebs miekuTvneba: tomat-pasta, jemebi, murabebi, 

araJani, nayini da mravali sxv. ufro maRali siblantis xarisxiT gamoirCeva  

zogierTi sakonditro naxevarfabrikati da mza nawarmi. aseTi produqtebis 

dafasoebis rogorc meTodebi, aseve mowyobilobebi arsebiTad gansxvavdeba 

Txevadi produqtebis dafasoebisgan. vinaidan, aRniSnuli produqtebi aris 

cudad denadi, amitom maT dasafasoeblad gamoiyeneba wneviTi, anu 

iZulebiTi dozireba. 

    konstruqciuli niSnis mixedviT blanti produqtebis damfasoebeli 

mowyobilobebi gvxvdeba erTpozicani da mravalpoziciani, xazovani da 

karuseluri. 

                    5.11.1. blanti produqtebis erTpoziciani  
                          D   damfasoebeli avtomati 
 

   nax.5.14-ze mocemulia iZulebiTi Camosxmis erTpoziciani avtomatis sqema. 

       avtomati Sedgeba konusuri mimRebisagan 1, romelSic Cadgmulia 

vertikaluri lilvi 2 momrevi frTebiT 3 da xraxnuli xviiT 4, romlebic 

xels uwyoben erTi mxriv blanti masis erTgvarovnebis SenarCunebas 

intensiuri arevis gziT da meore mxriv – produqtis uwyvet miwodebas. 

konusis ZirSi. cilindrul korpusSi 5 Casmulia fasonuri sacobi 6. 

    korpusi 5 erTi mxridan dakavSirebulia damwnev-madozirebel 

cilindrTan 7, xolo meore mxridan – Camomsxmel TavTan 8. cilindrSi 

Cadgmulia dguSi 9, romelic asrulebs wrfiv-ukuqceviT moZraobas. sacobs 

6, romelic asrulebs wyvetil rxeviT moZraobas, aqvs ori muSa mdebareoba. 
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pirvel SemTxvevaSi igi akavSirebs mimReb konuss 1 Semwov cilidrTan 7 

(ZiriTad naxazze naCvenebi mdebareoba), xolo meore mdebareobaSi – gamWoli 

naxvretiT 10 cilindri 7 ukavSirdeba Camomsxmel Tavs 8 (II pozicia).  

    sacobis pirvel mdebareobaSi dguSi 9 gadaadgildeba marcxniv da 

mimRebidan Seiwovs produqtis garkveul dozas, romelsac gansazRvravs 

dguSis svlis sidide. dguSis marjvniv gadaadgilebis dros sacobi 

Semobrundeba   meore   mdebareobaSi   da   produqti   dguSis   dawneviT, 

Camomsxmeli Tavis 8 gavliT Caedineba qilaSi 11 da muSaobis cikli 

meordeba. Camomsxmeli Tavi asrulebs rxeviT moZraobas. Camosxmis momentSi 

igi daweulia dabla, Camosxmis damTavrebis Semdeg ki iwevs zeviT, im mizniT, 

rom adgili ar hqondes narCeni produqtis CamowveTas. amrigad, avtomati 

aris erTpoziciani, cikluri moqmedebis. 

 

            nax.5.14. iZulebiTi Camosxmis erTpoziciani avtomatis sqema    

              
              5.11.2. blanti produqtebis mravalpoziciani 

damfasoebeli avtomati 
 
    aRniSnuli avtomatis struqturul-principuli sqema warmodgenilia 

nax.5.15-ze. igi daniSnulia sakonservo da rZis blanti produqtebis 

sxvadasxva tevadobis qilebSi dafasoebisaTvis. 

    1 aris produqtis saxarjo-gamanawilebeli rezervuari, romlis Zirze 

mimagrebulia eqvsi mzomi cilindris 3 bloki. Zirze gakeTebulia 

cilindrebis raodenobis Sesbamisi naxvreti. Ziris Tavze moTavsebulia 

diskoseburi mkveTara 2 seqtoruli amonaWeriT, romlis qveS imyofeba 

Sesavsebi ori cilindris naxvreti. seqtoruli amonaWeris sidide 

SesabamisobaSia qilis Sevsebis drosTan. mzom cilindrebSi produqtis 

Sesvlas xels uwyobs uZravi xraxnuli frTa 8. cilindrebSi 3 Casmulia 
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dguSebi 4, romlebic muSta meqanizmiT 10 asrulebs wrfiv-ukuqceviT 

moZraobas vertikalur sibrtyeSi.  

 

nax.5.15. blanti produqtebis damfasoebeli avtomati 
 

        yovel cilindrs aqvs korpusSi 6 Casmuli mkveTara sarqveli 5,  

romlis zeda nwilSi damagrebuli gorgolaWi dagoravs wriul 

mimmarTvelSi 9. mimmarTvelis profili iseTia,  rom karuselis Camosxmis 

kuTxiT mobrunebis periodSi sarqvelebi 5 imyofeba zeda kidura 

mdebareobaSi  da  gaxsnilia  produqtis   cilindrebidan   gamosasvleli 

xvreli 11 (sqemaze – marjvena pozicia). Aam dros dguSi gadaadgildeba 

qvevidan zeviT da produqts iZulebiT gamodevnis mzomi cilindridan. 

rodesac cilindrebi gaivlian diskoseburi mkveTaras seqtorul WrilSi, 

dguSebi gadaadgildeba qveviT da moxdeba cilindrebSi produqtis Sewova 

xvrelis 7 gavliT (sqemaze - marcxena pozicia). taris ar arsebobis 

     taris ar arsebobis SemTxvevaSi moqmedebs blokirebis meqanizmi da 

Sesabamisi sarqvelis gorgolaWi ar adis wriul mimmarTvelSi da rCeba 

qveda doneze. Aamis Sedegad dguSebis mier gamoyofili produqti, sarqvelSi 

gakeTebuli Wrilis 13 gavliT ukan brundeba rezervuarSi (sqemaze - 

marcxena pozicia). amrigad, avtomatSi ganxorcielebulia blanti 

produqtebis iZulebiTi Camosxmis meTodi, rac xorcieldeba cilindrebSi 

moZravi dguSebiT.  
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6. WurWlis hermetizaciis mowyobilobebi 

      

    mza produqtis xarisxis SenarCunebisa da xangrZlivi droiT 

SenaxvisaTvis didi mniSvneloba aqvs WurWlis hermetul daxufvas. daxufvis 

arasakmarisi Hhermetulobis SemTxvevaSi, haeri aRwevs WurWlis Siga areSi, 

rac iwvevs JangviT process, Tavisi uaryofiTi movlenebiT. produqtis 

xarisxis SenarCunebisaTvis Zalze mniSvnelovania agreTve rogorc WurWlis, 

aseve damxufi masalebis da meTodebis sworad SerCeva. Kkvebis produqtebis 

mravalferovneba ganapirobebs rogorc WurWlis, aseve misi hermetizaciis 

meTodebis, xufebis formis da masalebis, agreTve damxufi mowyobilobebis 

mravalsaxeobas. miuxedavad imisa, rom bolo wlebSi kvebis produqtebis 

dafasoebisa da hermetizaciisaTvis gaCnda mravali saxis WurWeli, minis 

tara kvlav rCeba rogorc ZiriTadi saSualeba iseTi Txevadi da blanti 

produqtebis dasafasoeblad rogorebicaa Rvino, ludi, xileuli da 

mineraluri wylebi, rZis produqtebi, sakonservo nawarmi da mravali sxva. 

minis taris yvelaze ufro gavrcelebuli saxeebia sxvadasxva tevadobis da 

formis boTli da qila. maTi hermetizaciisaTvis gamoiyeneba gansxvavebuli 

masalebisa da formis xufebi da daxufvis meTodebi. 

             

6.1. boTlebis daxufvis meTodebi da mowyobilobebi 

    

        kvebis produqtebis Camomsxmel qarxnebSi, boTlebis dasaxufad 

iyeneben sxvadasxva saxis damxuf masalas: korpis, korpis fxvnilisagan 

dawnexil da polieTilenis sacobebs. garda amisa, farTod gamoiyeneba 

korpisa da muyaos Suasadebiani Tunuqis gvirgviniani xufebi e.w. “kronen-

korka”, aluminis furclisgan damzadebuli Talfaqebi da sxv. 

    damxufi manqanebis konstruqciebi, daxufvis meTodebi, sacobis saxeebi 

da maTi masala damokidebulia produqtis saxeobaze da boTlebis dizainze. 

Rvinis sawarmoebSi boTlebis dasaxufad upiratesad gamoiyeneba 

polieTilenis da korpis sacobebi. korpis sacobs, miuxedavad SedarebiT 

siZvirisa, gaaCna mTeli rigi upiratesobani, rogorc saWiro hermetulobis 

Sesqmnelad, aseve Rvinis xarisxobrivi maCveneblebis SenarCunebis 

TvalsazrisiT. aRniSnuli sacobebi gansakuTrebiT farTod gamoiyeneba 
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maRalxarisxovani, saeqsporto RvinoebisaTvis, romlebic dafasoebulia 

Tanamedrove dizainis boTlebSi. 

    konstruqciuli niSnis mixedviT damxufi manqanebi gvxvdeba: 

erTpoziciani, xazovani da karuseluri tipis; daxufvis meTodis mixedviT – 

damcobi, boTlis yelze SemomWeri da Semomgori. 

    erTpoziciani, dasartymel-Wokiani damxufi avtomatis erT-erTi saxe 

naCvenebia nax.6.1-ze. igi daniSnulia sxvadasxva tevadobis boTlebis 

dasaxufad korpisa da polieTilenis sacobiT. 

    avtomatis dgaris 1 CamtvirT magidaze 2, romelTanac dakavSirebulia 

boTlebis mimwodebeli transportiori 3, dayenebulia sadistancio 4 da 

CamtvirT-gamomtvirTi 5 varskvlavebi. damxufi Woki 15 moZraobs vaznaSi 6. 

varskvlavebis da damxufi Wokis moZraobebi sinqronulia. avtomatis muSa 

organoebi moZraobas iRebs eleqtroZravidan 7 Rveduri gadacemis da Wia 

reduqtoris 8 saSualebiT. 

 

nax.6.1. boTlebis erTpoziciani damxufi avtomati 

 

    avtomatis zeda nawilSi mowyobilia sacobebis xvimira – mkvebavi 9, 

romelic dakavSirebulia damxufF vaznasTan 6, mimwodebeli RariT 10. imave 

damxufF vaznasTan aris dakavSirebuli sahaero kompresoris 11 damWirxni 

mili 12, romelic gankuTvnilia Raridan 10 vaznaSi 6 sacobebis Sesatanad. 
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xvimira-mkvebavi aRWurvilia sacobebis amrevi da maorientirebeli 

meqanizmiT, romlis daxmarebiT sacobebi RarSi moZraobs daxufvisaTvis 

saWiro orientaciiT. boTlis amwevi magidis 13 vertikaluri gadaadgileba 

xorcieldeba muSta meqanizmiT 14, xolo dasartymeli Wokis ki – berketuli 

sistemiT 16. 

    korpis  sacobisaTvis  avtomatis  muSa  organos  warmoadgens damxufi  

vazna (nax.6.2), romelic Sedgeba korpusisagan 2, sacobis SesamWidroebeli 

konusuri milisisagan 4, zambarisa 3 da boTlis yelis 8 macentrebeli 

Talfaqisagan 1.  milisSi   4   moxvedril  cilindruli  formis  korpis  

               N 
nax.6.2. damxufi Tavis 
konstruqciuli sqema 

 
    
sacobze 6, romlis diametri aRemateba boTlis yelis Siga diametrs, 

moqmedebs Woki 5. Wokis dawolis ZaliT sacobi gaivlis konusur miliss 4, 

SeikumSeba 17-dan 14 mm diametramde da Caiwnexeba boTlis yelSi. Cawnexis 

dros milisi 4, sacobTan xaxunis ZaliT, gadaadgildeba boTlis yelis 

siaxloves da kumSavs zambaras 3. daxufvis damTavrebis Semdeg, zambara 

abrunebs miliss sawyis mdgomareobaSi. vaznas aqvs Wrili 7 pergamentis 

qaRaldis misawodeblad. 

 

6.2. mravalpoziciani, karuseluri damxufi avtomatebi 

 

    kvebis produqtebis Camosxmis maRalmwarmoeblur nakadur xazebSi 

gamoiyeneba karuseluri  damxufi manqanebi. erT-erTi aseTi manqanis sqema 

naCvenebia nax.6.3-ze. manqana daniSnulia Rvinis boTlebis dasaxufad korpis 

sacobiT. 
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nax.6.3. karuseluri damxufi manqanis sqema 
 

     damxufi manqanis ZiriTadi nawilebia: sacobebis xvimira 1 amrevi 

meqanizmiT 2; sacobebis mimmarTveli 3; damxufi Tavi 4 masSi  vertikalurad 

moZravi damcobi WokiT 5; mbiZgara 6 –sacobebis Sesatanad damxuf TavSi da 

karuseli 7. avtomati miekuTvneba damrtymel-Wokiani damxufi manqanebis 

jgufs. misi ZiriTadi kvanZebis kompaneba analogiuria zemoTganxiluli 

karuseluri Camomsxmeli avtomatebis. am SemTxvevaSic Sevsebuli boTlebis 

miwodeba daxufvaze xdeba xazis konveieriT (xSir SemTxvevaSi Camomsxmeli 

da damxufi avtomatebi erT agregatSia gaerTianebuli). 

    bijmzomi da Semtani varskvlavebi boTlebs aTavsebs karuselis 7 amwev 

magidebze, romlebic boTlebs gadaadgilebs vertikalurad da isini yeliT 

Sedis damxuf vaznaSi 4, sadac sacobebis xvimiridan 1, mimmarTveli RariT 3 

miewodeba sacobebi. maTi miwodeba xdeba daxufvisaTvis saWiro orientaciiT, 

rac xorcieldeba sacobebis amrevi meqanizmiT 2. sacobebis Setana damxuf 

TavSi xdeba mbiZgaras 6 daxmarebiT. Ddamxuf TavSi Sesuli sacobi boTlis 

yelSi Caiwnexeba D Wokis 5 vertikaluri gadaadgilebiT, nax.6.1 da nax.6.2 

sqemebis analogiurad. 
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                6.3. damxufi manqanebis kinematikuri gaangariSeba 

 

        damxufi manqanebis kinematikuri angariSisaTvis ganmsazRvreli 

parametria daxufvis dro. Camomsxmeli manqanebis kinematikuri angariSisas 

WurWlis Sevsebis dro (Camosxmis dro) ganisazRvreba Teoriulad, 

hidravlikis kursidan kargad cnobili formulebiT. damxufi manqanebisaTvis 

daxufvis drois gansazRvra SesaZlebelia mxolod eqsperimentulad. 

praqtikuli gamocdilebiT sacobis saxeobis da daxufvis meTodis mixedviT 

es dro Seadgens   =1-2 wm. 

    karuselis wriuli siCqare ganisazRvreba mwarmoeblobisagan 

damokidebulebiT, zemoTganxiluli Camomsxmeli avtomatebis analogiurad: 

                             Q = v/t , boTli/wm,  

sadac Q _ wamuri mwarmoeblobaa, boTli/wm; v _ karuselis wriuli siCqare, 

m/wm;  t _karuselze damxuf Tavebs Soris biji centrebze gamaval wrexazze 

da miiReba t= (1,5-2)dboT., m, sadac dboT.– boTlis cilindruli nawilis 

diametria, m. 

     mocemuli mwarmoeblobis mixedviT vangariSobT karuselis wriul 

siCqares: 

                               v = Q. t   m/wm, 

    daxufvis rkalis sigrZe karuselis wrexazze toli iqneba: 

                                  Sdax. = v .   m.  

    daxufvis rkalze erTdroulad mimdinare daxufvaTa raodenoba iqneba: 

                               zdax.= Sdax. / t  

    damxufi manqanis sxva parametrebis (damxufi Tavebis raodenoba, 

karuselis diametri) angariSi analogiuria zemoTganxiluli Camomsxmeli 

avtomatebisa. 

 
6.4. sakonservo taris hermetizaciis meTodebi da 

mowyobilobebi 
             

    sakonservo nawarmis dafasoeba_hermetizaciisaTvis ZiriTadad 

gamoiyeneba sxvadasxva tevadobisa da formis Tunuqis da minis qilebi. amis 

gamo daxufvis meTodebi da gansakuTrebiT mowyobilobebi, gamoirCeva 

mravalferovnebiT. 
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    Tunuqis qilebs ZiriTadad amzadeben e.w. TeTri Tunuqisagan, romelic 

warmoadgens orive mxridan TuTiiT dafarul furclovan an rulonur 

Tunuqs sisqiT 0,18-0,30 mm. Tunuqis qila gvxvdeba ori saxis – cilindruli 

da  figuruli.  cilindruls  miekuTvneba  Sedgenili  da  daStampuli 

qilebi, xolo figuruls – mxolod daStampuli, sworkuTxa, ovaluri da 

elifsuri. 

    minis qilebis upiratesobas warmoadgens mJavamedegoba, gamWvirvaloba da 

mravaljeradi gamoyeneba. naklovan mxared iTvleba didi masa, dabali 

Tbogamtaroba, simyife da mcire Termomedegoba. 

             
 
                6.5. Tunuqis cilindruli qilebis damxufvis 
                            meTodebi da mowyobilobebi 
 

    Tunuqis qilebis daxufva xorcieldeba Semogorvis meTodiT. dasaxufi 

qila SeiZleba imyofebodes or mdgomareobaSi: 1) qila uZravia Tavisi 

geometriuli RerZis mimarT, xolo Semomgori gorgolaWebi brunavs rogorc 

sakuTari RerZis, aseve qilis irgvlivac da erTdroulad gadaadgildeba 

misi centrisaken (nax.6.4); 2) qila brunavs sakuTari RerZis irgvliv, xolo 

Semomgori gorgolaWebi gadaadgildeba mxolod misi centrisaken. orive 

SemTxvevaSi, qilis yeli mTel perimetrze, Semomgori gorgolaWebiT 

ganicdis Zalismier zemoqmedebas, ris Sedegadac qilis yelis da xufis 

wiboebi deformirdeba da maTi diametric mcirdeba ise, rogorc es 

naCvenebia nax. 6.5-ze. amis Sedegad warmoiqmneba hermetuli, ormagad 

Semokecili nakeri. 

                             

                   nax.6.4. Tunuqis qilis Semogorvis meTodi 
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     yvelaze gavrcelebulia is Semomgori manqanebi, romlebSic qila 

uZravia sakuTari RerZis mimarT, xolo Semomgori gorgolaWebi Semourbens 

qilas da gadaadgildeba radialuri mimarTulebiT. gorgolaWebis aseTi 

moZraoba xorcieldeba ori muStas saSualebiT, romlTa profilebze 

dagoravs pirveli da meore operaciis Semomgori gorgolaWebis damWerebze 

damagrebuli rgolebi. 

    nax.6.4-ze naCvenebia xufiT daxuruli Tunqis qilis 1 mdebareoba ormagi 

nakecis warmoqmnis dawyebamde. Aamwevi magida 3 imyofeba zeda kidura 

mdebareobaSi, ris gamoc qilis yeli mibrjenilia damxuf vaznaze 2. amiT 

fiqsirdeba qilis mdebareoba vertikalze. amasTan, qilis yelis da xufis 

wiboebi imyofeba pirveli  da meore  operaciebis gorgolaWebis 5 da 4 muSa 

amonaRarebis doneze. 

    Semomgori manqanebi qmnis ormag nakecs ori operaciiT. aseTi nakecis 

warmoqmnis Tanamimdevroba naCvenebia nax.6.5-ze. 

                

                                         I                                                      II 

nax.6.5. Tunuqis qilis Semogorvis sqema: I_ormagi nakecis 
warmoqmnis Tanamimdevroba: II_qilis korpusis da xufis wi- 
boebis TandaTanobiTi deformirebis sqema ormagi nakecis 

warmoqmnis dros. 

 

    pirveli operaciis gorgolaWi 2 (nax.6.5 - I,a) gadaadgildeba qilisaken, 

romlis yeli mibrjenilia damxuf vaznaze 1 da midis xufamde 4. Semdgomi 

gadaadgilebiT (nax.6.5-I,b) gorgolaWi mdored kecavs xufis wibos korpusis 3 

wibos qveS. 
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    meore operaciis gorgolaWi 6 (nax.6.5 - I,g) amTavrebs ormagi nakecis 

warmoqmnas da mWidrod kumSavs Tunuqisa da SemamWidroebeli safenis 5 

yvela xuT fenas. SemamWidroebeli safeni avsebs nakecis calkeul fenebs 

Soris sivrces, riTac uzrunvelyofs mis hermetulobas. ormagi Semogorvis 

nakeris forma da zomebi damokidebulia pirveli da meore operaciis 

Semomgori gorgolaWebis muSa nawilebis profilze. 

    qilis korpusis da xufis wiboebis TandaTanobiTi deformirebis sqema 

ormagi nakecis warmoqmnis dros, pirveli da meore operaciis Semomgori 

gorgolaWebiT naTlad aris warmodgenili nax.6.5-II –ze. pirveli operacia 

sruldeba “a”-dan “e”-s mimarTulebiT, xolo meore – “v”-dan “k”-mde. 

 

                 6.6 mravalpoziciani Semomgori meqanizmi 

 

      mravalpoziciani karuseluri avtomatis Semomgori meqanizmi brunavs 

karuselis RerZis irgvliv. amZravi lilvi 1 (nax.6.6) cilindruli 

kbilanebiT 2,3,4,5 da 6 abrunebs vertikalur 7 da gare Rru 8 lilvebs 

sxvadasxva mimarTulebiT da brunvis sixSiriT.  

                                  

                             Nnax.6.6. mravalpoziciani Semomgori meqanizmis 
                            K     kinematikuri sqema 
 

    matari 9 abrunebs Semogor meqanizms karuselis RerZis irgvliv (lilvi 

7). Kkbilanebi 12 da 13 kbilanebTan 10 da 11 qmnis diferencialur-

planetarul gadacemebs ise, rom lilvebi 14 da 15 abrunebs muStebs 16 da 

17, agreTve gorgolaWebis damWeris morgvs 18 sxvadasxva brunvis sixSiriT. 
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    ormxriani berketebi 19 saxsrebiT 20 SeerTebulia morgvebTan 18 da 

atarebs zeda nawilSi SemomWer 21, xolo qveda nawilSi – Sesabamisi 

operaciis Semomgor gorgolaWebs 22. zeda vazna 23  dasmulia Rru RerZze 

24, romlis SigniT gadis qilebis gamomgdebi 25.     

    amwe magida, morigi qilis (saxuraviT) moTavsebis Semdeg, iweva maRla da 

qila miawveba vaznas 23. am dros, pirveli operaciis gorgolaWebi 

maqsimalurad arian daSorebuli qilidan. Semdeg, pirveli operaciis 

SemomWeri gorgolaWebi 21 gadagordeba muStas profilis muSa Sverilze da 

Semomgori gorgolaWebi gadaadgildeba qilisaken, midis xufisa da qilis 

wiboebTan da axorcielebs pirvel operacias. am dros dros, meore 

operaciis SemomWeri gorgolaWebi midis Sesabamisi muStebis profilis muSa 

nawilebTan. rogorc ki mTavdeba pirvel operacia, iwyeba meore. ormagi  

nakecis warmoqmnis Semdeg, meore operaciis Semomgori gorgolaWebi 

Sordeba qilas, romelic magidasTan erTad eSveba qveviT da gamomtani 

varskvlavaTi gamodis avtomatidan. 

 

6.7. minis qilebis hermetizaciis meTodebi 

 

minis qilebis hermetizaciis yvela cnobili meTodisaTvis saerToa 

SemamWidroebeli safenis arseboba Tunuqis xufsa da minis qilis yels 

Soris. aseTi safenis gareSe SeuZlebelia liTonisa da minis Hhermetuli 

SeerTeba. nax.6.7-ze naCvenebia minis qilebis daxufvis meTodebis sqemebi. 

 

Nnax.6.7. minis qilebis daxufvis meTodebi: 

1_xufi; 2_SemamWidroebeli safeni; 3_qilis yeli 

     

    SemamWidroebeli safeni unda damzaddes iseTi elastikuri Tvisebebis 

masalisagan, romlis sawyisi sisqe muSa organoebis Zalovani zemoqmedebis 

Sedegad unda Semcirdes 40-50%-iT. yvelaze metad gavrcelebulia iseTi 

masalebi, romlTa erT-erT komponents warmoadgens kauCuki da plastmasi. 
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    nax.6.7,a-ze naCveneb meTodSi qilis daxufva xdeba xufis SemoWeriT an 

SemogorviT. viwroyeliani taris daxufvisaTvis iyeneben gvirgvinisebur 

xufebs (nax.6.7,b) korpis an polieTilenis safeniT. Aam meTodis 

Taviseburebas warmoadgens safenis moTavseba qilis yelis torsul 

zedapirze. nax.6.7,g-ze warmodgenili meTodiT, xufi, masSi moTavsebuli 

rezinis  rgoliT,  mniSvnelovani  dawneviT Camoecmeba qilis yelze. xufis,  

rezinis rgolis da qilis yelis zomebis saTanado SerCeviT miiRweva 

rezinis rgolis saWiro SekumSva da Sesabamisad – qilis hermetizacia. 

nax.6.7,d sqemaze, SemamWidroebeli safeni, romelsac aqvs rgolis forma, 

Tavsdeba qilis yelis torsul zedapirze. xufis fiqsireba qilis yelze 

xdeba misi deformirebiT. nax.6.7,e sqemaze SemWidroeba warmoebs qlis yelis 

torsul zedapirze rgoliseburi safeniT. Aam meTodis Taviseburebas 

warmoadgens qilis yelze oTxi an meti Sverilis arseboba. xufi ecmeba 

qilis yelze da Semobrundeba 900-iT. amasTan, Sverilebis daxris gamo xufi 

mWidrod eWireba yelze, safeni mWidrovdeba da xdeba qilis hermetizacia.     

nax.6.7,v–ze naCvenebi meTodi dafuZnebulia aluminis xufebis gamoyenebaze, 

romlis SemoWera xdeba specialuri muSta meqanizmiT. SemamWidroebeli 

safeni moTavsebulia qilis yelis torsze. nax.6.7,z–ze warmodgenili meTodi 

xasiaTdeba qilis yelis torsis gadidebuli siganiT da masze Sverilebis 

da Rrmulebis arsebobiT, romlebSic jdeba SemamWidroebeli safeni. xufis 

fiqsaciisaTvis masze magrdeba  Semkvreli rgoli, rac aZvirebs daxufvis 

Rirebulebas. 

    hermetuli, myarad daxufuli minis qilebis misaRebad Zalze 

mniSvnelovania muSa detalebis (gorgoaWebis) profili da zomebi, romlebic 

axorcielebs daxufvis yvela meTodisaTvis aucilebel xufebis 

deformacias an sxva saxis Zalovan zemoqmedebas. 

 

6.8. minis taris damxufi meqanizmebi 

 

        rogorc minis qilebis daxufvis meTodebis ganxilvis dros 

davinaxeT, maTi umravlesoba dafuZnebulia qilis yelze dasmuli xufebis 

deformaciaze. qvemoT, nax.6.8-ze warmodgenilia damxufi avtomatebis 

ZiriTadi muSa organoebis – damxufi meqanizmebis konstruqciebi da 

principuli sqemebi. 
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    nax.6.8,a-ze naCvenebi meqanizmi asrulebs xufis mTeli perimetris 

erTdroul SemoWeras. qila 1, romelic moTavsebulia amwe magidaze 2 da 

dadebuli aqvs xufi, aiweva zeda vaznamde 4. am dros SemomWeri muStebi 5 

imyofeba gaSlil mdgomareobaSi, rac saSualebas iZleva, rom qilis yeli 

Seuferxeblad Sevides muStebs Soris areSi.  

             
N                nax.11.13. minis taris damxufi meqanizmebi 

 

     qilisagan mcire dagvianebiT zeviT  gadaadgildeba  vakuum-cilindri  

6,  romelic  SemoWimavs  gaSlil muStebs 5 SemomWeri rgolis 7 

daxmarebiT. amis Semdeg, cilindris 6 mier SemosazRvrul  moculobaSi  

iqmneba  vakuumi.  radganac xufi Tavisuflad aris dadebuli qilis yelze, 

am ukanasknelidanac xdeba haeris amotumbva da masSi vakuumis Seqmna. zeda 

vazna eSveba qveviT da qilis yeli xufTan erTad Sedis SemomWeri muStebis 

yvelaze ufro viwro nawilSi. Aamis Sedegad xufi deformirdeba, rezinis 

rgoli mWidrovdeba da qila xdeba hermetuli. 

    nax.6.8,b sqemaze igive efeqti miiRweva xufis SemogorviT specialuri 

profilis gorgolaWiT. qila 1, xufiT 3 moTavsebulia amwe magidaze 2 da 

aiweva vaznamde 4. aq qila ganicdis Zalismier zemoqmedebas Semomgori 

gorgolaWiT 5, romelic asrulebs brunviT moZraobas qilis irgvliv da 
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wrfiv gadaadgilebas misi centrisaken da ukan (meqanizmis aseTi moZraoba 

aRwerilia zemoT). 

    nax.6.8,g-ze, qilaze 1, romelis yelzec moTavsebulia aluminis xufi 

eSveba damxufi Tavi 2 ramdenime SemomWeri muStiT 3. amasTan, xufi xvdeba 

muStebs Soris areSi, romelic TandaTan viwrovdeba da xufi deformirdeba. 

aseTi saxiT xdeba rezinis safenis fiqsacia da SemWidroeba qilis  yelis 

torsul zedapirze.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

     nax.6.8,d-ze naCvenebia xazovani damxufi meqanizmis sqema. qilebi 2, 

romlebzec moTavsebulia xufebi, transportioriT 1 Sedis damwoli filis 

3 qveS. Tavis mxriv, filis qveS moZraobs trnsportioris lenti 5, romlis 

siCqare tolia transportioris 1 lentis siCqaris. filis dawola qilebze 

regulirdeba zambarebiT 6, romlebic moTavsebulia korpusSi 4. 

hermetizaciis Semdeg qilebSi iqmneba vakuumi, radgan daxufvamde maTSi 

miewodeba orTqli, romelic gamodevnis haers da avsebs produqtis Tavze 

arsebul qilis moculobas. daxufvis Semdeg orTqli kondensirdeba da 

qilaSi warmoiqmneba vakuumi daaxloebiT 4,0-5,3 kpa. 

    aseve xazovani manqanaa warmodgenili nax.6.8,e-ze. damxufi meqanizmi 

moTavsebulia daxurul orTqlis kameraSi. qilebi 1 miewodeba firfitovani 

transportioriT 2 erTmaneTs Soris distancirebis gareSe da orTqlis 

kameris 3 SesasvlelTan, gverdiTi zedapirebiT, waritaceba ori 

mafiqsirebeli RvediT 4, romlebic qilas ar aZlevs Semobrunebis 

saSualebas daxufvis dros. Semdeg qila Sedis orTqlis kameraSi da yeliT                                                                                                                                          

iRebs xufs, romelic dakidebulia mimwodi Raris boloze (sqemaze naCvenebi 

ar aris). Semdgomi moZraobiT qila xufiT 5 gadis zambarebiT  daWeril 

firfitis  qveS, romlis  qveda  zedapirze centrSi da marcxniv (moZraobis 

mimarTulebiT) damagrebulia ori sxvadasxva xaxunis koeficientis mqone 

masalisagan damzadebili paraleluri zolurebi. moZraobis dros qilis                                                                                                

xufebis zedapirebi srialebs zolurebze da gansxvavebuli xaxunis 

koeficientebis gamo Semobrundeba  daaxloebiT meoTxedi bruniT. amiT 

miiRweva xufis xraxnuli Sverilebis swori moxvedra qilis yelis xraxnis 

SesavalSi. Semdeg qila xvdeba damxuf TavSi, romelic warmoadgens 

zambarebiT 10 daWeril horizontalur firfitas 6. mis qveviT, marcxniv 

gadis  rezinis  Rvedi  7,  romelic  gadadebulia  wamyvan  Skivze 8 da or 
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gorgolaWze 9, xolo marjvniv damagrebulia rezinis uZravi Tamasa. Rvedi 7 

moZraobs imave mimarTulebiT rogorc qila, mxolod orjer ufro Cqara. 

qila firfitis qveS Sesvlisas swevs mas zeviT, ris Sedegadac ikumSeba 

zambarebi 10. amasTan, Rvedi 7 da rezinis Tamasa awveba xufs mniSvnelovani 

ZaliT da warmoqmnili asimetriuli xaxunis momentis Sedegad xufi 

ixraxneba qilis yelze, ris Semdeg is gamodis manqanidan. qilaSi vakuumis 

Seqmnis procesi analogiuria nax.6.8,d-ze naCvenebi sqemis.  

    nax.6.8,v-ze naCveneb sqemaze, qilis yeli, maze dasmuli xufiT 1, Sedis 

specialur SemomWer cilindrSi 2, romlis diametric 1,5-2 mm-iT metia qilis 

yelis gvirgvinis nominalur diametrze. amasTan, SemamWidroebeli safeni 3 

edeba qilis torss, xolo xufis gofrirebuli kalTa eWireba yelis 

Sverils da nawilobriv Sedis mis qveS. Ddaxufvis procesSi qila ganicdis 

vakuumirebas zemoTganxilulis analogiurad. (sqemaze naCvenebia qilebi 

daxufvamde da daxufvis Semdeg). aRniSnuli meqanizmi gamoyenebulia 

karuselur oTxpozician avtomatSi.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
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