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axali teqnologiebi 

 

 

 

sakvebi produqtebis Srobis axali meTodi      

givi gugulaSvili, Tamaz isakaZe, luiza papava, eTer sadaRaSvili,  

marine razmaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia produqtebis Srobis procesi. am procesSi arsebuli cno-

bili meTodebi ver uzrunvelyofs verc produqtidan tenis aorTqlebis intensiurad 

warmarTvas da verc produqtSi arsebuli sasargeblo elementebis SenarCunebas. 

SemoTavazebulia Srobis axali meTodi, romelic iTvaliswinebs Cveulebrivi tempe-

raturis mqone atmosferuli haeris gamoyenebas. saSrob kameraSi haeris miwodebis 

win xdeba masSi myofi tenis sruli mocileba. gasaSrobi produqtisa da muSa agentis 

temperaturebis toloba gamoricxavs produqtSi temperaturuli cvlilebebiT gamo-

wveul sasargeblo elementebis daSlas da maTi funqciebis Secvlas. SrobisaTvis 

sruliad tengamoclili haeris gamoyeneba ganapirobebs Srobis procesis warmarTvas 

mxolod tenianobaTa sxvaobis, anu tengamtarobis xarjze, rac uzrunvelyofs pro-

cesis maqsimalur intensiurobas. amasTan, iqmneba produqtis tenianobis maqsima-

lurad Semcirebis SesaZlebloba, radgan produqtis tenianoba uaxlovdeba muSa 

agentis tenianobas, romelic Cvens SemTxvevaSi axlosaa nulovan mniSvnelobasTan. 

 

sakvanZo sityvebi: muSa agenti; sasargeblo elementebi; temperatura; tenianoba; 

Sroba. 
 

 

Sesavali  

Sroba rTuli teqnologiuri procesia, romlis drosac xdeba nedleulisagan 

tenis mocileba ise, rom masSi myofi yvela sasargeblo elementi da Tviseba maqsi-

malurad iqnes SenarCunebuli. magram Srobis dros aucileblad mimdinareobs iseTi 

procesebi, romlebic iwvevs nedleulSi arsebuli garkveuli Tvisebebis cvlile-

bebs. kvebis produqtebi erTmaneTisagan mkveTrad gansxvavebuli TvisebebiT gamo-

irCeva. am gansxvavebebs ganapirobebs maTi buneba, struqtura, qimiuri Sedgeniloba, 

gadamuSavebis teqnologia da SrobisaTvis momzadebis meTodebi. Srobis Tvalsaz-

risiT Zalze gansxvavebulia agreTve produqtebis damaxasiaTebeli Taviseburebebi 

(biologiuri, struqturul-meqanikuri, fizikur-qimiuri, Tbofizikuri, eleqtrofi-

zikuri da sxv.). yoveli konkretuli produqtisaTvis esa Tu is Tviseba SeiZleba 

gadamwyveti aRmoCndes misi xarisxobrivi maxasiaTeblebis gansazRvrisaTvis. aqedan 

gamomdinare, Srobis teqnologiisaTvis Zalze mniSvnelovania is, rom swored xa-
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risxis ganmsazRvreli es Tvisebebi unda iqnes maqsimalurad SenarCunebuli gada-

muSavebis procesSi, xolo sxva danarCeni Tviseba, rogorc wesi, gadamuSavebis Se-

degad aucilebel cvlilebebs eqvemdebareba. 

 

 

ZiriTadi nawili 

teniani produqtebis Srobis meqanizmi ZiriTadad ganisazRvreba mSral nawil-

Tan tenis (wylis) damokidebulebiT da Srobis reJimiT, anu produqtis zedapiridan 

garemomcvel sivrceSi tenis gadacemis pirobebiT. produqtis Srobis procesi moi-

cavs produqtis Siga fenebidan gare fenebisaken tenis migracias da produqtis 

zedapiridan tenis aorTqlebas. Sesabamisad, Srobis procesis siCqare damokidebu-

lia rogorc produqtis Siga fenebidan zedapirisaken tenis gadaadgilebis intensi-

urobaze, ise zedapiridan am tenis aorTqlebis siCqareze. swored esaa mizezi, rom 

Srobis pirvel etapze (produqtis zedapiridan Tavisufali wylis aorTqlebis pro-

cesSi) aorTqlebuli wylis raodenoba mudmivia. am dros mimdinareobs tenis adi-

abaturi aorTqleba. Srobis meore etapze (rodesac iwyeba SeWiduli wylis aor-

Tqleba) SeiniSneba aorTqlebuli wylis raodenobis Semcireba. am periodSi produq-

tis temperatura izrdeba da uaxlovdeba muSa agentis temperaturas.  

teniani produqtebis Srobis procesis analizisaTvis mniSvnelovania a. liko-

vis mier 1934 wels SemoTavazebuli Txevadi tenis Termodifuziis, anu Termoten-

gamtarobis faqtori, romelic ganapirobebs produqtis SigniT tenis gadaadgilebas. 

Termotengamtarobis, anu Termogradientul koeficients Seesabameba temperaturuli 

gradienti. dabali temperaturebis pirobebSi konveqciuri Srobis SemTxvevaSi pro-

duqtebis umravlesobisaTvis igi mniSvnelovan gavlenas ar axdens Srobis siCqareze, 

magram Tbomasagadacemis procesebis intensifikaciis SemTxvevaSi (maRali tempe-

raturebis gamoyenebis pirobebSi) Termotengamtaroba did gavlenas axdens Srobisas 

tenis migraciis procesze. aRniSnuli Teoriis mixedviT Srobis maqsimaluri efeqti 

(Txevadi tenis gadatana produqtis Siga fenebidan zedapirisaken) miiRweva im Sem-

TxvevaSi, rodesac tengamtarobisa da Termotengamtarobis mimarTulebebi erTmaneTs 

emTxveva. produqtis konveqciiT gacxelebis SemTxvevaSi temperatura da siTbo vrce-

ldeba gare zedapiridan Siga fenebisaken. Sesabamisad, Termotengamtaroba mimar-

Tulia produqtis gare zedapiridan Siga fenebisaken maSin, rodesac tengamtaroba 

mimarTulia Siga fenebidan gare zedapirisaken. tengamtarobisa da Termotenga-

mtarobis urTierTsapirispiro mimarTuleba amuxruWebs tenis migraciis process da 

amcirebs Srobis siCqares. aRniSnuli movlenis Tavidan acilebis mizniT a. likovis 

mier SemoTavazebuli iyo Srobis oscilirebuli (wyvetili) reJimi, rodesac siTbos 

miwodebis Sewyvetis Semdeg (gacivebis ciklSi) temperaturisa da tenianobis gra-

dientebi erTmaneTs emTxveva da amiT miiRweva tenis migraciis intensifikacia. 

aqedan gamomdinare, SeiZleba gamovitaniT daskvna, rom Srobis procesis inten-

sifikaciis erT-erTi mniSvnelovani faqtoria tengamtarobisa da Termotengamta-

robis mimarTulebaTa urTierTdamTxveva, rac unda ganxorcieldes nedleulze muSa 

agentis Sesabamisi zemoqmedebiT. dReisaTvis cnobili Srobis meTodebis ganxilvam 

cxadyo, rom nebismieri meTodi emyareba Srobis procesSi nedleulis kontaqts muSa 

agentTan. umetes SemTxvevaSi (konveqcia, fsevdogaTxevadebul fenaSi Sroba da sxv.) 

muSa agenti (haeri) axorcielebs nedleulze siTbos miwodebas da aorTqlebuli 
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tenis gamotanas. SeiZleba iTqvas, rom Srobis TiTqmis yvela meTodi tengamtarobisa 

da Termotengamtarobis urTierTsapirispiro mimarTulebazea damyarebuli, rac 

ganapirobebs Srobis procesSi tenis intensiuri migraciis damuxruWebas. produqtis 

kontaqti muSa agentTan (haerTan) gamoricxulia mxolod sublimaciuri Srobis Sem-

TxvevaSi, rodesac kameraSi vakuumia Seqmnili. Sesabamisad, SeiZleba gamovitanoT 

daskvna, rom dReisaTvis CvenTvis cnobili Srobis meTodebi ver uzrunvelyofs ned-

leulisagan tenis intensiur mocilebas.  

Srobis procesSi nedleulSi Semavali sasargeblo elementebis SenarCunebis 

TvalsazrisiT gasaTvaliswinebelia, rom temperaturis rogorc gazrda, ise Semci-

reba ganapirobebs cilebis, cximebis, naxSirwylebisa da sxva sasargeblo elemente-

bis daSlasa da Tvisebebis gauaresebas. kerZod, temperaturis momatebisasGukve  

70 0C-ze iwyeba cilebis Sededeba wylis gamoyofiT. Termuli damuSavebis procesSi 

cximebi iSleba glicerinad da cximovan mJavebad, xolo 180 0C-ze miiReba maTi wvis 

produqtebi. naxSirwylebis kleisterizaciis procesi 55_60 0C-ze iwyeba da 100 0C-ze 
kleisterebi ukve saxezea. produqtSi wylis ararsebobis SemTxvevaSi ki warmoiqmneba 

deqstrinebi, romlebic mas moyviTalo-moyavisfro Seferilobas aZlevs. maRali 

temperaturebis zemoqmedeba sxvadasxva vitaminze gansxvavebulia, Tumca saerTo jam-

Si maTi umravlesoba kargavs sasargeblo Tvisebebs. aRsaniSnavia isic, rom, rac 

ufro didia temperaturis mniSvneloba da moqmedebis xangrZlivoba, miT ufro uar-

yofiTia misi gavlena produqtSi Semavali elementebis sasargeblo Tvisebebis Se-

narCunebaze [1, 2, 3]. 

arsebobs mosazreba, rom vitaminebi kriomedegobiT xasiaTdeba. magram kvleve-

biT dadgenilia, rom fermentebze (gansakuTrebiT meoTxeul struqturebze) dabali 

temperaturebic uaryofiTad moqmedebs. magaliTad, ukve 4 0C-ze icvleba wylis sim-

kvrive da siblante, rac ganapirobebs biopolimerebis (cilebis) Sigamolekulur 

rRvevebs da funqciebis cvlilebebs: irRveva rogoc cilis polipeptiduri jaWvis 

simtkice da misi calkeuli monakveTebis sivrciTi ganlageba, ise struqtura da, 

Sesabamisad, icvleba Tvisebebic. kvlevebiT [4, 5, 6] dadasturebulia isic, rom gayin-

visas mSrali nivTierebebis, Saqrebisa da organuli mJavebis Semcveloba mcirdeba 

5_7 %-iT. Senaxvis procesSi es cvlilebebi kidev ufro aSkaraa. rogorc dadgenilia, 

C vitamini -18 0C-ze Senaxvis SemTxvevaSi mcirdeba saSualod 20_22 %-iT. askorbinis 

mJavas danakargebi Senaxvis xangrZliobis proporciulia da izrdeba logariTmuli 

damokidebulebiT. B da PP vitaminebi medegia sicivisadmi da xangrZlivi Senaxvis 

pirobebSi ar icvleba, Tumca Saqrebis danakargebi gayinul mdgomareobaSi Senaxvi-

sas Seadgens 6,4 %-s. saerTo jamSi SeiZleba iTqvas, rom dabali temperaturebis 

moqmedeba amcirebs vitaminebis da fermentebis aqtiurobas.  

Sesabamisad, nedleulSi Semavali sasargeblo elementebis SenarCunebis Tval-

sazrisiT, arasasurvelia rogorc am nedleulis gacxeleba (maRaltemperaturuli 

Sroba), ise misi gayinva (sublimaciuri Sroba). cxadia, dReisaTvis arsebuli Srobis 

meTodebi ver uzrunvelyofs verc tenis intensiur migracias nedleulis Siga fene-

bidan zedapirisaken (anu Srobis procesis intensiurad warmarTvas) da verc am ned-

leulSi arsebuli yvela sasargeblo elementisa da Tvisebis, anu xarisxis maqsi-

malur SenarCunebas. 
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aqedan gamomdinare, sasurvelia SeirCes Srobis iseTi reJimi, romelic ar moi-

Txovs nedleulis arc gacxelebas da arc gayinvas. aseT meTodad SeiZleba CaiTva-

los produqtis Sroba Cveulebrivi temperaturis pirobebSi winaswar mTlianad gam-

Srali muSa agentis (haeris) gamoyenebiT. 

meTodis arsi isaa, rom SrobisaTvis gamoyenebuli unda iqnes Cveulebrivi tem-

peraturis mqone atmosferuli haeri, romelic saSrob kameraSi miwodebis win sru-

liad gamomSrali iqneba, anu TviT muSa agenti gaSreba gamoyenebis win. haeris ga-

moSroba xdeba masSi arsebuli wylis orTqlis sruli mocilebis pirobebSi. hae-

ridan mosacilebeli tenis raodenobis gasaangariSeblad higroskopis saSualebiT 

ganisazRvreba atmosferuli haeris fardobiTi tenianoba, xolo TermometriT _ misi 

temperatura. aRniSnuli monacemebis mixedviT ganisazRvreba 1 kg haeris tenSemcve-

loba. miRebuli sididiT ki SeiZleba ganisazRvros saSrob kameraSi misawodebeli 

haeris saaTobrivi moculobidan asarinebeli wylis saerTo raodenoba  

1000
V dG   

wyl.  kg/sT, 

sadac   haeris simkvrivea, kg/m3; 

V  _ saSrob kameraSi misawodebeli haeris moculobiTi xarji, m3/sT;  

d  _ haeris tenSemcveloba, g/kg.  

mTlianad tengaclili, gamSrali haeri miewodeba saSrob kameras, sadac mimdi-

nareobs Srobis procesi konveqciuri, vibromduRare an romelime sxva meTodiT. 

maSin, rodesac produqti teniania, gasaSrobi nedleulis gare zedapirTan mo-

xvedrili haeris tenianoba praqtikulad nulis tolia, rac ganapirobebs tenia-

nobaTa sxvaobis xarjze produqtis zedapiridan tenis Zalze intensiur gadasvlas 

muSa agentSi. produqtis zedapiridan tenis aorTqlebis pirobebSi zedapirsa da 

Siga fenebs Soris Seqmnili tenianobaTa sxvaoba iwvevs tenis migracias Siga fene-

bidan zedapirisaken. Sesabamisad, produqtSi iqmneba tengamtarobis gradienti, rome-

lic mimarTulia Siga fenebidan gare zedapirisaken. am SemTxvevaSi muSa agenti 

(haeri) iseTive temperaturisaa, rogorc produqti, amitom Termotengamtaroba ar 

fiqsirdeba. aqedan gamomdinare, ar arsebobs tengamtarobisa da Termotengamtarobis 

urTierTsapirispiro mimarTulebis gradientebic da siTbos gadacema xels ar 

uSlis tenis migracias Siga fenebidan zedapirisaken, rac uzrunvelyofs am pro-

cesis (da mTlianad Srobis) maRal intensiurobas. 

aRsaniSnavia isic, rom muSa agenti (haeri) iseTive temperaturisaa, rogorc 

gasaSrobi produqti. amitom Srobis procesSi ar xdeba produqtis arc gacxeleba 

da arc gaciveba, ris gamoc maRali da dabali temperaturebis gavlena am produqtSi 

Semaval sasargeblo elementebze gamoricxulia. es ki, Tavis mxriv, gamoricxavs 

cilebSi, cximebSi, naxSirwylebSi, fermentebsa da sxva sasargeblo elementebSi 

temperaturis cvlilebiT gamowveul raime cvlilebebs, riTac uzrunvelyofs pro-

duqtis xarisxis sawyisi maCveneblebis maqsimalurad SenarCunebas. 

Srobis warmodgenili meTodi, temperaturis TvalsazrisiT, bunebriv Srobas 

mogvagonebs, radgan ar xdeba nedleulis temperaturis cvlileba. magram realurad 

misgan Zalian gansxvavebulia. bunebrivi Srobisas nedleuli Sreba teniani atmo-

sferuli haeris daxmarebiT, rac xangrZlivi procesia da gacilebiT met dros 

moiTxovs. SemoTavazebuli meTodis pirobebSi ki Sroba mimdinareobs absoluturad 

tengaclili muSa agentis (haeris) gamoyenebiT. produqtis tenianoba utoldeba ten-
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SemcvelobaTa sxvaobas muSa agentsa da produqts Soris. Sesabamisad, Srobis pro-

cesis mamoZravebeli Zala, anu tenSemcvelobaTa sxvaoba, process mniSvnelovnad 

aCqarebs. amasTan, produqtis saboloo tenianoba, saWiroebis SemTxvevaSi, SeiZleba 

dayvanil iqnes muSa agentis tenianobamde, anu, praqtikulad, nulamde. 

 

 

daskvna 

amrigad, warmodgenili meTodi, romelic gasaSrobi produqtis temperaturis 

mqone mTlianad tengaclili muSa agentiT (haeriT) produqtis Srobas iTvaliswi-

nebs, erTdroulad uzrunvelyofs rogorc Srobis procesis intensifikacias, ise 

gasaSrob produqtSi Semavali sasargeblo elementebis maqsimalurad SenarCunebas. 

aRniSnuli meTodis gamoyeneba ar moiTxovs arsebuli saSrobi mowyobilobebis gada-

keTebas. saWiroa mxolod am saSrobi manqanebisaTvis muSa agentis mosamzadebeli 

iseTi mowyobilobis SerCeva, romelic uzrunvelyofs am muSa agentidan tenis srul 

mocilebas. 
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NEW TECHNOLOGIES 
 
 

NEW METHOD FOR DRYING OF FOOD PRODUCTS 
G. Gugulashvili, T. Isakadze, L. Papava, E. Sadaghashvili, M. Razmadze  
(Georgian Technical University) 

 
Resume: There is considered process of drying of products. There is shown, that the existing known 

methods of drying do not provide high intensity of evaporation of moisture from the product, preservation of 
all useful elements and properties of a product. There is presented the new method of drying of products, at 
which free air with the temperature, the equal temperature of a product, which before giving in a drying cham-
ber, is exposed to the complete withdrawal of everything, the moisture, which is available in it is used and 
offered. The flatness of temperatures of a product and working substance excludes possibility of destruction 
of the useful elements and change of their properties, the bound to change of temperature. Use for drying of 
absolutely dehydrated working substance provide possibility of carrying out process of drying due to difference 
of humidity, i.e. in the conditions of moisture pro-water content, than the high intensity of process is reached. 
At the same time, the possibility of the maximal decrease of humidity of a product appears in view of the fact, 
that the humidity of a product always seeks for achievement of humidity of working substance.  

 
Key words: drying; humidity; temperature; useful elements; working substance.  

 
 
 
 

НОВЫЕ ТЕХНОЛОГИИ 
 

 

НОВЫЙ МЕТОД СУШКИ ПИЩЕВЫХ ПРОДУКТОВ 

Гугулашвили Г. Л., Исакадзе Т. А., Папава Л. Т., Садагашвили Э. З., Размадзе М. Д. 
(Грузинский технический университет) 

 
Резюме. Рассмотрен процесс сушки продуктов. В этом процессе существующие известные ме-

тоды не обеспечивают ни высокую интенсивность испарения влаги из продукта, ни сохранение всех 
полезных элементов и свойств продукта. Предложен такой метод сушки продуктов, при котором ис-
пользуется атмосферный воздух с температурой, равной температуре продукта, который перед пода-
чей в сушильную камеру, подвергается полному отводу всей, имеющейся в нем влаги. Равность тем-
ператур продукта и рабочего агента исключает возможность разрушения полезных элементов и изме-
нения их свойств, связанных с изменением температуры. Использование для сушки абсолютно осу-
шенного рабочего агента обеспечивает возможность проведения процесса сушки именно за счет пере-
пада влажностей, т.е. в условиях влагопроводности, чем достигается высокая интенсивность процесса. 
При этом, появляется возможность максимального уменьшения влажности продукта ввиду того, что 
влажность продукта всегда стремится к достижению влажности рабочего агента. 

 
Ключевые слова: влажность; полезные элементы; рабочий агент; сушка; температура. 


