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1.Ffqvilis, burRuleulis da kombinirebuli 

sakvebis Qwarmoebis teqnikis  warmoSoba da 

ganviTareba 

 
1.1 fqvilis warmoeba. marcvlis dafqva erT-erTi uZvelesi 
sawarmoo procesia, romelic saTaves iRebs pirvelyofili 
sazogadoebidan. 

filaSi da qvis saxexebSi marcvlis daqucmacebis  
martiv xerxs iyenebdnen Cvens eramde oTxiaTaswleulis 
win. 

marcvalsaxexis ufro gviandeli varianti 
warmoadgenda or qvis diskos, romelTagan zeda qvas 
xeliT atrialebdnen. igi warmoadgenda dolabian 
wyobilis prototips. 

sazogadoebrivi formaciebis pirvelyofil-Temuri 
wyobidan monaTmflobelur da feodalur wyobamde 
ganviTarebasTan erTad ganuwyvetlad izrdeboda puris 
moxmareba. Sesabamisad aucilebeli gaxda dolabebiani 
wyobilis mwarmoeblurobis gazrda: didi zomebis da 
masis dolabebis damzadeba, maTi brunvis siCqaris 
momateba.  dolabebs ukve aRar atrialeben adamianis 
xelebi, aramed atrialeben Sinauri cxovelebi, xolo 
Cvens eramde 1 saukuneSi – amuSavdnen primitiuli wylis 
da qaris wisqvilebi. 

teqnikis istoriis mkvlevari a. trevor xoji  (A. 

Trevor Hodge) aanalizebs ra, Zveli romis qalaqSi –
arleteSi (amJamad safrangeTis teritoriaze q. arli) 
aRmoCenil meoTxe saukunis wisqvilis kompleqsis 
nangrevebs, miuTiTebs, rom igi ganlagebuli iyo 42X20 m 
farTze, 30 gradusian ferdobze. bazaltis dolabebis 
diametri Seadgenda 0,9 m , romlebic moZraobaSi mohyavda 
wylis borbals diametriT 0,7 m. wylis borblis 
simZlavre iyo 2 kvt, brunTa ricxvi _ 10 br/wT, dolabebis 
_ 30 br/wT. erTi wisqvilis mwarmoebluroba Seadgenda 
savaraudod 24 kg/wT, mTeli kompleqsisa _ 9 t/dRe. 
kompleqsi sakmarisi iyo 12000-ani raodenobis mosaxleobis 
qalaqis mosamarageblad. amasTan mkvlevari miuTiTebs, 
rom metnaklebad msxvili kompleqsebi  antikur periodSi 
warmoadgendnen iSviaTobas. maT ganviTarebas da 
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Sesabamisad teqnikur srulyofas zRudavda satransporto 
problemebi, ris gamoc upiratesoba eniWeboda mcire, 
adgilobrivi mniSvnelobis individualur wisqvilebs. 

wisqvilebis mowyobilobas TandaTanobiT 
srulyofdnen, zrdidnen mis simZlavres. srulyofili 
dolabebiani wyobili meqanikuri amZraviT,  XIX saukunis 
Suamde iyo marcvlis safqvavi  erTaderTi manqana. 

am manqanaSi marcvali mravaljeradi SekumSvis, 
moxexvis da xaxunis zemoqmedebiT  imdenad intensiurad 
qucmacdeboda, rom erTi gavlis dros mTlianad iqceoda 
fqvilad. fqvilis zomebis (sigrZe, simaRle) normireba ar 
xdeboda da ar warmoebda qatos gamoyofa. marcvlis 
dafqvis aseT xerxs uwodeben erTjerad nafqvavs. 

dafqvis dros saukeTeso xarisxis fqvilis miRebis 
miswrafeba gaCnda jer kidev im droSi, rodesac marcvals 
fqvavdnen filebSi da qvis saxexebiT. amitom daqucmacebis 
produqts cridnen mcenareuli boWkoebiT damzadebul 
sacrebSi. 

didi simkvrivis da plastikurobis mqone marcvlis 
CenCoebi, endospermasTan SedarebiT, naklebad qucmacdeba, 
amitom sacerSi gadis ufro daqucmacebuli endospermebi 
da daqucmacebuli CenCoebis mcire nawili. 

fqvilis xarisxis asamaRleblad da marcvlis 
CenCoebis simkvrivis TaviseburebaTa gamoyenebis mcdeloba 
warimarTa qatos gamocalkevebis procesTan erTian 
nakadSi. 

XVIII saukuneSi marcvlis daqucmacebis produqtebs 
cridnen Salis materiisagan damzadebul e.w. '”saxeloSi”. 
meTvramete saukunis bolos ”saxelo” Secvala buratma. 
misi muSa organo iyo mbrunavi cilindri an eqvswaxnagiani 
prizma, romelze gadaWimuli iyo saceri. 

kapitalizmis aRmocenebisa da ganviTarebis 
periodma ganapiroba moTxovnilebis gazrda maRali 
xarisxis fqvilze. amocana moicavda ara marto aseTi 
fqvilis warmoebis gafarTovebas, aramed misi 
gamosavlianobis gazrdasac, e. i. gadasamuSavebeli 
marcvlis ufro racionalur gamoyenebas. amisaTvis XIX 
saukunis dasawyisSi erTjeradi dafqvis nacvlad daiwyes 
e. w. meoradi dafqva. 
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meoradi dafqvis dros marcvali dolabebSi 
qucmacdeboda nakleb intensiurad, TandaTanobiT da 
mimdevrobiT. daqucmacebul produqtebs axarisxebdnen 
buratebSi. saboloo jamSi fqvilis garda iRebdnen 
endospermis marcvalakebisa da CenCos narevs. XIX 
saukunis 50-ian wlebSi gamoigones meqanizmebi, romlebSic 
haeris WavliT narevidan acilebdnen CenCoebs, romlebic 
endospermis marcvalakebisagan gansxvavdeboda didi 
zomebiT da aerodinamikuri TvisebebiT. gaumjobesebul 
manqanebSi marcvalakebi icreboda sacrebSi aRmavali 
haeris nakadis erTdrouli zemoqmedebiT.. Semdgomi 
daqucmacebiT iwarmoeba maRali xarisxis fqvili. 
aerogamwend manqanebSi marcvalakebis gamdidreba bevrad 
zrdis xarisxiani fqvilis gamosavlianobas. 

marcvlis TandaTanobiTi daqucmacebis xerxma 
ganapiroba manqanebis konstruqciis Secvlis 
aucilebloba. saWiro gaxda dasaqucmacebel produqtze 
ufro xanmokle da nakleb intensiuri zemoqmedeba, 
dolabebian wyobilTan SedarebiT. 
 1822 wels varSavis mcxovrebma milerma gamoigona 
valcebiani dazga. masSi marcvalze xanmokle  drois 
ganmavlobaSi mimdinareobs da sawinaaRmdego 
mimarTulebiT da sxvadasxva siCqariT mbrunav valcebs 
Soris RreCoSi gadaadgilebis xanmokle kumSviTi 
zemoqmedeba. valcebiani dazgis gamogoneba gaxda 
Semobrunebis punqti fqvilis warmoebis teqnikisa da 
teqnologiis ganviTarebaSi. 

fqvilis warmoebis ganviTarebis axali teqnikuri 
safuZveli gaxda wisqvilis mowyobilobebis amZravad 
orTqlis manqanis gamoyeneba. 

orTqlis Zravis gamogonebiT daiwyo manqanuri 
industriis ganviTarebis era, ramac gamoiwvia masTan 
dakavSirebuli kapitalisturi sazogadoebis ganviTareba. 

fqvilis warmoebis teqnikisa da teqnologiis 
ganviTarebaSi mniSvnelovani nabiji iyo XIX saukunis 80-
ian wlebSi didi zomis, dabalmwarmoebluri buratebis 
Secvla srulyofili sacruli manqanebiT. maTi samuSao 
organo iyo mWidrod Sekruli sacreli CarCoebi, 
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romlebic asruleben wriul rxeviT moZraobas 
horizontalur sibrtyeSi. 

XIX saukunis dasawyisamde marcvals minarevebisagan 
wmenddnen primitiuli marcvalsawmendi manqanebiT.  
marcvlis gawmenda warmoebda haeris WavliT da gacriT. 
mxolod XIX saukunis bolos da XX saukunis dasawyisSi 
daiwyes sxvadasxva xarisxis fqvilis mwarmoebeli 
wisqvilebis aRWurva sxvadasxva marcvalsawmendi 
manqanebiT da marcvlis zedapirebis mtvriseburi 
nafenebisa da mikroflorisgan gasawmendi manqanebiT. 

marcvlis dasafqvavad momzadebis mniSvnelovani 
etapia hidroTermuli damuSaveba. teni da siTbo cvlian 
marcvlis struqturul – meqanikur Tvisebebs imgvarad, 
rom marcvlis garsacmebi xdeba ufro plastikuri, 
darRveulia maTi kavSiri endospermTan. 

mniSvnelovani xarisxobrivi cvlilebebi fqvilis 
warmoebis teqnikasa da teqnologiebSi miRweuli iqna XX 
saukuneSi, 30-iani wlebidan. fqvilis qarxnebis aRWurva 
xdeboda sul ufro maRalmwarmoebluri da efeqtiani 
mowyobilobebiT. Tburi Zravebi adgils uTmobdnen 
eleqtruls, ramac SesaZlebeli gaxada mowyobilobebis 
distanciuri marTva, sawarmoo procesebisTvis 
avtomatizaciis elementebis gamoyeneba. mimdinareobs 
SefuTvis, Stabelebad dawyobis da mza produqciis 
gadatvirTvis Sromatevadi operaciebis meqanizacia, 
inergeba fqvilis da qatos taris gareSe Senaxva, gacema 
da gadazidva. 

saamqros Sida meqanikuri satransporto 
saSualebebi, noriebi da Snekebi icvleba ufro 
progresuli pnevmaturi transportiorebiT. 
pnevmotransportis funqciebi uTavsdeba teqnologiur 
operaciebs, izrdeba maTi efeqtianoba, umjobesdeba 
Sromis sanitarul-higienuri pirobebi. 

 
1.2. burRulis warmoeba. burRuleulis mrewvelobis 
ganviTareba daiwyo XX saukunis dasawyisidan. 
Tanamedrove burRulis qarxnebi warmoadgenen sruliad 
meqanizebul sawarmoebs, romlebic aRWurvili arian 
maRalmwarmoebluri mowyobilobebiT, romlebiTac 
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SesaZlebelia maRali xarisxis mravalferovani 
asortimentis burRulis warmoeba. 

 
1.3. kombinirebuli sakvebwarmoeba. pirveli samrewvelo 
tipis kombinirebuli   sakvebis qarxnebi aSenda XX 
saukunis dasawyisSi. cxovelTa kombinirebuli sakvebiT 
kvebis maRali efeqturobis gaTvaliswinebiT, 
kombinirebuli sakvebis mrewveloba viTardeboda maRali 
tempebiT. Tanamedrove qarxnebi aRWurvilia 
mowyobilobebiT, romelTa saSualebiT SesaZlebelia 
kombinirebuli sakvebis gamdidreba vitaminebiT, 
antibiotikebiT, mikroelementebiT, cximiT da melasiT. 

sul ufro didi upiratesoba eniWeba granulirebul 
kombinirebul sakvebis warmoebas, romelsac fxvier 
sakvebTan SedarebiT aqvs maRali kvebiTi Rirebuleba, 
xasiaTdeba maRali mdgradobiT Senaxvis dros da ikavebs 
mcire moculobas. moculobiTi dozatorebiT 
komponentebis dozirebis procesSi (ZiriTadi 
teqnologiuri operacia) gadayvanilia ufro zust woniT 
dozirebaze. 

fqvilisa da burRulis warmoebis teqnikisa da 
teqnologiis ganviTarebas Tan sdevda marcvleulis 
gadamuSavebis Teoriuli safuZvlebis Seswavla da 
damuSaveba.  

udides mecnierul aRmoCenebTan dakavSirebiT, 
gaizarda samecniero kvlevebis roli, romlebic 
mimarTuli iyo principulad axali xerxebis, marTvis 
avtomatizaciisa da warmoebis kontrolis saxeobebis 
Sesaqmnelad.  
 
1.4. fqvilis, burRulis da kombinirebuli sakvebis 
warmoebis Tanamedrove mdgomareoba. 

dRes, msoflioSi, rogorc didi (giganturi), ise 
mcire (mini) wisqvilkombinatebi, miuxedavaT mravali 
gansxvavebisa, agebulia saerTo principiT _ universaluri, 
seriuli agregatebisagan (blokebi) SemaerTebeli  
satransporto arxebiT iwyoba teqnologiuri xazi. 
aRniSnul xazebSi yvelaze       energotevadi operaciaa _ 
daqucmaceba. 
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 daqucmaceba _ separaciaze msoflioSi ixarjeba 
trilionobiT dolaris  Rirebulebis energia. aRniSnuli 
masStabebi gviCveneben, ramdenad mniSvnelovania am 
procesebSi Siga teqnologiuri rezervebis gamonaxva da 
gamoyeneba. am sakiTxSi nebismieri miRweva iZens zogadi 
aqtualobis xasiaTs, ramac gamoiwvia mecnierTa mTeli 
Taobebis daintereseba. ase magaliTad, h. von ritingerma 
da misma mimdevrebma Seqmnes skola, romelic daxarjul 
energias ganixilavda axlad warmoqmnili farTis 
proporciulad. mis sapirispirod, kirpiCev _ kikis Teoria 
da misi mimdevrebi miiCnevdnen, rom daxarjuli energia 
proporciulia nawilakebis moculobis. stadleris, 
houlteinis, rundkvistis da sxvaTa SromebSi moyvanilia 
alternatiuli interpretaciebi. saboloo jamSi, mocemul 
etapze sargebloben mniSvnelovnad gansxvavebuli 
formulebiT: 

A=k*D²,  A=k*D³,  A=k*D
2.5 

,  A=k*D
m
 

sadac:   A _ aris daxarjuli energia; D _ nawilakebis 
zoma; K  _ koeficienti. 
 bolo aTwleulSi, samecniero wreebSi yuradReba 
gamaxvilda iseTi masalebis daqucmacebis procesis 
Seswavlaze, romlebsac gaaCniaT siblante. ZiriTadad es 
aris biologiuri masalebi. drekadobisa da siblantis 
kombinacia arTulebs Teoriul da eqsperimentul 
kvlevebs da amave dros sainteresos xdis mecnierul 
analizs. am mimarTulebiT SeiZleba gamoiZebnos energiis 
dazogvis damatebiTi rezervebi. 
 akademikos r. maxarobliZis SromebSi dartymis 
Teoriisa da reologiuri modelebis erToblivi 
gamoyenebiT ufro srulad ixsneba teqnologiuri 
procesis fizika. 
 ganviTarebulma qveynebma mecnierebatevadi da 
maqsimalurad optimizirebuli teqnologiebiT SesZles 
energiis saerTo moxmarebis zrdis tempebis sagrZnoblad 
Semcireba. interesis sferoSia ara marto didi, aramed 
mcire energomomxmareblebic. enegodazogvam msoflioSi 
miiRo dominirebuli tendenciis xasiaTi. 
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 rac Seexeba saqarTvelos, aq 1990-iani wlebis 
socialur _ politikurma movlenebma soflad moSala 
msxvili, organizebuli saxelmwifo meurneobebi. 
 gardamaval periodSi, romelic dResac grZeldeba, 
sasoflo _ sameurneo produqciis warmoeba gadavida 
wvril ojaxur meurneobebSi. 
 daqsaqsuli wvrili nakveTebi, teqnikis uqonloba, 
sawvavis maRali fasi, sagazafxulod sawyisi kapitalis 
uqonloba da sxva mravali problema ganapirobebs metad 
dabal mosavlianobas da produqciis metad maRal 
TviTRirebulebas. 
 zemoT CamoTvlili mizezebis gamo, Cvens qveyanaSi, 
erTeul produqciaze energoxarjebi, saerTo tendenciis 
sapirispirod, dauSveblad gaizarda. SemorCenil sabWoTa 
teqnikis moralur cveTas, daemata fizikuri cveTac. 
remonti da Zveli teqnikis axliT Secvla bevrgan ar 
Catarebula. maRali energoSemcvlelobis produqcia 
konkurencias ver uwevs importul saqonels. gaCerda 
arsebuli warmoebebis umravlesoba. 
 amdenad,  energodamzogi RonisZiebebis gatareba, 
rogorc zogadad msofliosTvis, gansakuTrebiT 
saqarTvelosaTvis, pirveli rigis aqtualuri problemaa. 
 

2. marcvalgadamamuSavebeli mowyobilobebis 

klasifikacia da muSaobis Taviseburebani 

 
2.1. mowyobilobaTa klasifikacia. 
   marcvalgadamamuSavebel sawarmoebis mowyobilobebis 
klasifikacia teqnologiuri daniSnulebis mixedviT 
Seicavs manqanebis da aparatebis Semdeg ZiriTad  jgufebs: 

1. marcvlisagan xazobrivi zomebiT, formiT, 
aerodinamikuri da sxva fizikuri TvisebebiT 
gansxvavebuli minarevebis gamomyofi manqanebi; 

2. marcvlis zedapiris `mSrali~ damuSavebis 
manqanebi; 

3. marcvlis Tburi da wyliT damamuSavebeli 
manqanebi. 

4. marcvlis gamxexi manqanebi; 
5. marcvlis (nedleulis) damqucmacebeli manqanebi; 
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6. daqucmacebisa da gaxexvis produqtis simsxosa 
da xarisxis mixedviT damxarisxebeli manqanebi; 

7. dozirebis, Serevis, awonvis da SefuTvis 
aparatebi da manqanebi; 

8. kombinirebul sakvebSi Txevadi komponentebis 
Semtani danadgarebi; 

9. kombinirebuli sakvebis granulaciis manqanebi. 
 

2.2  mowyobilobis muSaobis pirobebis   Taviseburebani. 
manqanebis konstruqciebis mimarT wayenebuli zogadi 

moTxovnebis garda, teqnologiuri mowyobiloba unda 
akmayofilebdes fqvilis, burRuleulis da kombinirebuli 
sakvebis qarxnebis sawarmoo procesis gansakuTrebul 
pirobebs. 

es pirobebia: 
- marcvlis (nedleulis) fiziko-meqanikuri da 

bioqimiuri Tvisebebi;  
- sawarmoo procesis nakaduroba da uwyvetoba;  
- manqanebSi xelovnurad Seqmnili haeris nakadis 

gamoyeneba, rac saWiroa teqnologiuri operaciebis 
aspiraciis, agreTve marcvlis da produqtebis 
Sidasaamqruli pnevmotransportisaTvis. 

marcvlis nedleulis fiziko-meqanikur da bioqimiur 
Taviseburebebs ganekuTvneba marcvlis da misi anatomiuri 
nawilebis xazobrivi zomebi, forma, moculobiTi masa, 
simkvrive, Sida da gare xaxunis koeficientebi, 
aerodinamikuri da Tbofizikuri Tvisebebi. es 
Taviseburebani gansazRvraven manqanis muSa organoebis 
zemoqmedebis saxeebs dasamuSavebel produqtze, muSa 
organoebis geometriul da kinematikur parametrebs da 
damxmare meqanizmebis konstruqciebs. magaliTad, sahaero-
sacrian separatorSi marcvlis da minarevis xazobrivi 
zomebis, aerodinamikuri da maTi fraqciuli Tvisebebis 
mixedviT cvlian sacrebis naxvretebis zomebs da  formas, 
maT daxras, sacris korpusis rxevis amplitudas da 
sixSires, sahaero nakadis reJims. damqucmacebeli da 
gamxexi manqanebis konstruqciebis da maTi muSaobis 
principebis mimarT wayenebuli moTxovnebi ganpirobebulia 
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marcvlis da misi anatomiuri nawilebis simtkicis 
maxasiaTeblebiT da struqturul-meqanikuri TvisebebiT. 

uwyvet-nakadur warmoebis pirobebSi teqnologiur 
mowyobilobas uyeneben Semdeg moTxovnebs: 

- manqanebis maRali saimedoba, xangrZlivi, uwyveti 
DdReRamuri muSaobis pirobebSi mtyunebis Tavidan 
acilebis uzrunvelyofisaTvis; 

- muSaobis mocemuli reJimis mdgradoba; 
-muSaobisaTvis gaTvaliswinebuli teqnologiuri 

efeqtis uzrunvelyofa cvalebadi datvirTvisa da 
marcvlis Tvisebebis pirobebSi; 

-individualuri amZravi, romelic uzrunvelyofs 
erTiani teqnologiuri nakadiT dakavSirebul manqanaTa 
jgufebis muSaobis blokirebis mowyobas; 

marcvalgadamamuSavebel sawarmoebSi manqanebis 
muSaobas Tan axlavs mtvriseburi nawilakebis intensiuri 
gamoyofa, xolo damqucmacebeli da gamxexi manqanebis 
muSaobas - siTbos da tenis gamoyofa 

imisaTvis, rom ar moxdes sawarmoo Senobebis 
damtverva, amisaTvis mtvris, siTbosa da tenis teqnikur 
mdgomareobaze da muSaobis teqnologiur efeqtze 
uaryofiTi gavlenis Semcirebis mizniT, manqanis 
konstruqciaSi SehyavT aspiraciuli mowyobilobani, 
romlebic uzrunvelyofen: manqanaSi haeris miwodebas 
Senobidan, haeris nakadis mimarTvas mtvris, siTbos da 
ten]is intensiuri warmoqmnis zonaSi, haeris nakadis 
optimalur siCqares. 

zogierTi manqanebi aRWurvilni arian 
pnevmoseparatoruli arxebiTa da dasaleqi kamerebiT 
aerodinamikuri msubuqi narCenebis gamosayofad. 

marcvlisa da misi gadamuSavebis produqtebis 
Sidasaamqrul sawarmoebSi manqanebis aspiraciis funqcias 
ufro efeqturad asrulebs matransportirebeli sahaero 
nakadi. 

msoflioSi mravali firma awarmoebs rogorc 
didi, ise mcire wisqvilkombinatebis seriul, 
standartizebul agregatebs. 
 90-iani wlebidan saqarTveloSi daiwyes saSualo da 
mcire wisqvilkombinatebis Semotana italiidan, kanadidan, 
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ruseTidan, ukrainidan, TurqeTidan da sxva qveynebidan. 
rigma warmoebebma saqarTveloSic gamouSves TiTo-orola 
mcire danadgarebi, romlebmac rig SemTxvevebSi aCvenes 
savsebiT damakmayofilebeli Sedegebi.  
 sailustraciod moviyvanT Ittifak holding-is mier 
TurqeTSi warmoebul danadgarebs, romlebiTac 
SesaZlebelia sxvadasxva warmadobis wisqvilkombinatebis 
gawyoba   
 

 

 

 

 

 

 

 

 

 

bunkeris vibromkvebavi. 
 
 
 vertikaluri 
 transportiori 

 "noria". 
 
 
 
 
 
 
 
 
horizontaluri da  
daxrili Snekuri 

transportiorebi.              pnevmotransportis 

 ventilatori. 
 



 13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  vibroseparatori gamniavebeli 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  mtvris filtri    ciklonebi 
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minarevebis gamomyofi         qvebis  
trieri                       gamomcleli 

 
 
 
 
 
 
 
 
 
 

 
 

                           vibro damxarisxebeli 
qvebis                 separatori 

      gamomcleli 
 
 
 

 
 
 
 
 

 
valcuri safqvavi danadgari 
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                 karaduli saceri  
 
 
 
 
 
 
 
 
 
 
 
 
 
              

pnevmo-sacruli gamomcreli 
 

 
 
 
 



 16 

 
 
 
 
 
 
 
 
 
 
 
 

gamomcreli centrიfugalebi 
 

3. Sesrulebuli samuSaoebi 

 rekomendaciebis avtorebis mier  marcvleulis 
gadamuSavebis Sesaxeb Catarda msoflioSi arsebuli 
mdgomareobis gamokvlevebi, literaturuli Zieba. 
 gamokvlevebis Sedegebis analizma gviCvena, rom 
dReisaTvis arsebuli marcvlis gadamamuSavebeli mcire 
da minikombinatebi xasiaTdebian TiTqmis identuri 
maCveneblebiT (ZiriTadi maxasiaTebelia - kuTri 
energotevadoba, romelic saSualod Seadgens 60 _ 100 
kvt.sT/t).  
 k. amirajibis saqarTvelos soflis meurneobis 
meqanizaciis da eleqtrifikaciis institutis produqciis 
mciretonaJiani gadamuSavebis laboratoriaSi 
mimdinareobda muSaoba zemoaRniSnuli mimarTulebiT. 1980 
_ 2008 wlebSi institutis Tematuri gegmis Sesabamisad, 
agreTve institutis TanamSromlebis mier kerZo 
dakveTebiT, Seiqmna sxvadasxva variantis sakvebis 
damqucmaceblebi, valcuri safqvavi danadgarebi, 
meqanikuri, magnituri da eleqtrostatikuri separatorebi, 
aspiratorebi, marcvlis gamxexi, gamWyleti, burRulis 
damkalibrebeli, fqvilis gamcreli agregatebi da 
marcvlis gadasamuSavebeli mini da mcire kompleqsebi 0,05 
_ 1,0 t/sT warmadobiT. 
 aRniSnuli kompleqsebi moyvanilia sur. 1,2,3,4 da 5-ze. 
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 amJamad aRebulia kursi mcire fermerTaTvis  
erTZraviani mikrokompleqsis (warmoebis saSualebis) 
Seqmnaze. erTagregatian kompleqsSi gaerTiandeba 
marcvleulis gasufTavebis, ganiavebis, garecxvis, 
gaxexvis, daqucmacebis (dafqvis) da daxarisaxeba-
dakalibrebis (gacris) operaciebi. 

 amgvari midgomiT Ffermers gauCndeba 
saSualeba moweuli mosavali daiyvanos mza produqciis 

donemde, sakuTari sawarmoTi moemsaxuros sxva 
fermerebs da Sesabamisad gaizardos Semosavali.   
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
sur. 1. uxeSi sakvebis damqucmacebeli. 

 
teqnikuri maxasiaTebeli: 
manqanis tipi _ gadasaadgilebeli. agregatirdeba 
traqtor “belarus”-Tan. 
 
1. mwarmoebluroba, t/sT                  0,6 
2. moTxovnili simZlavre, kvt             7,0 
3. gabarituli zomebi, mm; 
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sigrZe                                     3700 
sigane                                     2100 
simaRle                                   2700 
4. masa, kg                                 1100 
5. momsaxure personali, kaci              1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sur. 2. sakvebis universaluri damqucmacebeli 
 
teqnikuri maxasiaTebeli: 
manqanis tipi  _ stacionaluri. 
1. mwarmoebluroba, t/sT                  0,6_0,8 
2. moTxovnili simZlavre, kvt             4,0 
3. gabarituli zomebi, mm : 
sigrZe                                     1100 
sigane                                      800 
simaRle                                   1500 
4. masa, kg                                 85 
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5. momsaxure personali, kac.             1 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
sur. 3. marcvlis (Teslis) eleqtrostatikuri 

separatori 
 
teqnikuri maxasiaTebeli: 
1. mwarmoebluroba, kg/sT                 100-120 
2. moTxovnili simZlavre, kvt             0,3 
3. gabarituli zomebi, mm: 
sigrZe                                     1000 
sigane                                     1000 
simaRle                                   2000 
4. masa, kg                                 135 
5. momsaxure personali, kaci              1 
6. gvirgvinis deni, ma                     2,0     
7. muSa Zabva, v                           15000-20000 
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sur. 4. karaduli tipis wisqvili 
 
teqnikuri maxasiaTebeli: 
manqanis tipi  _ stacionaluri. 
1. mwarmoebluroba, t/sT                     0,250 
2. moTxovnili simZlavre, kvt             7,0 
3. gabarituli zomebi, mm : 
sigrZe                                     2600 
sigane                                     800 
simaRle                                   2000 
4. masa, kg                                 800 

momsaxure personali, kaci                   1 
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sur. 5. karaduli tipis wisqvili 
 
teqnikuri maxasiaTebeli: 
manqanis tipi  _ stacionaluri. 
1. mwarmoebluroba, t/sT                  0,40 
2. moTxovnili simZlavre, kvt             10,0 
3. gabarituli zomebi ,mm : 
sigrZe                                     1500 
sigane                                     900 
simaRle                                   2200 
4. masa, kg                                 700 
momsaxure personali, kaci          1 
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4. marcvleulis mciretonaJiani gadamuSavebis 

sistemuri analizis principebi 

bolo drois socialur-politikurma Zvrebma gamoiwvia 
aqcentebis gadanacvleba mcire sawarmoebisken, miRebuli 
terminologiiT – mciretonaJiani gadamuSavebisken. 
marcvleulis mciretonaJiani gadamuSaveba ZiriTadad 
gulisxmobs daqucmacebas. es metad energotevadi 
procesia, amitom samecniero kvlevebi metwilad exeba 
energetikul sakiTxebs, magram realur warmoebaSi 
teqnologiuri, teqnikuri, energetikuli, organizaciuli, 
ekonomikuri, koniunqturuli aspeqtebi imdenad mWidro 
kavSirSi imyofebian, rom maTi amoglejva saerTo 
problematikidan da damoukideblad ganxilva gamoiwvevs 
ara marto garkveuli optimumidan gadaxras, aramed 
SesaZloa saerTod warumateblobasac.  
 saqmis warmoebas arc Tu iSviaTad xels hkideben 
naklebkompetenturi pirebi, romlebic Tanxebis 
uqonlobis, ufro ki sakiTxSi gaurkvevlobis, gamo 
saproeqto samuSaoebSi ver rTaven specializebul 
organizaciebs an saTanado specialistebs da eyrdnobian 
mxolod sakuTar intuicias. Sedegad warmoeba gamodis 
daubalansebeli, ver gadis moTxovnil (xSirad ambiciur) 
simZlavreebze, erTis mxriv da meores mxriv ver iyenebs 
arsebul (an SesaZlo) resursebs, yvela gamomdinare 
SedegebiT.  

xSirad saqme ver midis warmoebis optimaluri marTvis 
donemde. Kkraxi iwyeba gacilebiT adre da misi mizezi 
Cadebulia ideis formirebis doneze. Tu eqsploataciis 
procesSi daSvebuli Secdomis gamosworeba ar 
warmoadgens gadaulaxav amocanas, ideis doneze 
gauTvaliswinebel momentebs mivyavarT damangrevel 
Sedegamde. Mmiuxedavad amisa xSirad avanproeqtul 
analizs ar eqceva saTanado  yuradReba (fsiqologiurad 
ver aris gacnobierebuli am etapze Casatarebeli 
analizis sirTule da seriozuloba). 

marcvleulis mciretonaJiani gadamuSaveba ganviTarda 
ZiriTadad sami mimarTulebiT: roSva (msxvilad 
daqucmaceba) sakvebwarmoebisTvis, RerRva _ 
dakalibrebuli burRulis warmoebisaTvis da dafqva.        
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am warmoebebis gamarTvas Tan axlavs moCvenebiTi 
simartive. sinamdvileSi problema mecnieruladac rTuli 
gadasawyvetia, vinaidan saqme gvaqvs mravalkriteriumian 
amocanebTan, romelTa amoxsnis meTodebs ganixilavs jer 
kidev bolomde Camouyalibebeli disciplina – sistemuri 
analizi. 
 saerTo optimizaciis problema iSleba sam etapad: 

a) modelis ageba, kvlevis sagnis formalizacia; 
b) operaciis asaxva – amocanis dasma, miznis gamokveTa; 
g) optimizaciis procesi. 

 kvlevis sagnis formalizacia gulisxmobs procesis 
(da ara obieqtis) modelirebas, rac amocanis maTematikur 
rangSi gadayvanis saSualebas iZleva. aisaxeba nakaduri 
procesebi ganStoebebiT da raodenobrivi 
gamosaxulebebiT.  
 operaciis kvlevis amocanaa SesaZlo resursebis 
maqsimalurad efeqturi aTvisebis gzebis gamonaxva. 
ganixileba saboloo produqciis asortimenti da 
xarisxobriv-raodenobrivi maCveneblebi. Semoifargleba 
garkveuli ekonomikur-organizaciuli are, romlis 
gafarToeba moiTxovs zedmet xarjebs, Seviwroeba 
Seamcirebs mogebis masStabebs. variaciuli analiziT 
iwyeba procesis modelebis gaTvliTi Sedareba.          
yalibdeba grafi ganStoebebiT, TiToeuli Stos 
funqcionaluri da raodenobrivi asaxvis variantebiT, 
fuladi, droiTi, energetikuli ganzomilebebiT. 

ganvixiloT sistemuri analizis zogadi principebi 
abstraqtulE magaliTebze - sainovacio jgufma yuradReba 
miaqcia imas, rom bazarze burRulis fasi orjer 
aRemateba marcvleulis fass da gadamamuSavebeli 
warmoebis awyoba miiCnia momgebian saqmed. iwyeba 
saavanproeqto samuSao, saWiroa ZiriTadi principebis 
Camoyalibeba, miaxloebiTi masStabebis da strategiis 
gansazRvra. 

sainovacio jgufi (damkveTi), sistemuri analizis 
terminologiiT – maoperirebeli mxare, saqmeSi rTavs 
operaciis mkvlevars – sistemuri analizis specialists - 
maTematikoss. Pproblema ixileba erToblivi muSaobiT, 
optimaluri arealisken swrafviT. 
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am etapze iwyeba sakvlevi problemis formalizacia, 
sityvieri da struqturuli asaxva. kompleqsuri analizis 
sagania warmoebis raoba, masStabi, strategia, SesaZlo 
investiciis wyaroebi da raodenoba, teritoria, Senoba, 
energouzrunvelyofa, specialistebi, kadrebi, nedleulis 
SeZenis, transportirebis, dasawyobebis, produqciis 
asortimentis, realizaciis, narCenebis, ekologiis, 
saxelmwifo da kerZo struqturebTan da pirovnebebTan, 
adgilobriv mosaxleobasTan urTierTobis, 
konkurentebTan brZolis, partnioruli Tanxmoba - 
uTanxmoebis da sxva sakiTxebi. yalibdeba grafi 
ganStoebebiT. problemis analizis es etapi metad 
mniSvnelovania da ramdenadac mniSvnelovania swori 
gadawyvetilebis miReba, imdenad rTulia misi analizi, 
vinaidan bevria ganusazRvrelobebi, romelTa 
determinirebuli gaTvla SeuZlebelia. moviyvanoT 
ramdenime magaliTi. 

cxadia rac metia warmoebis masStabi miT metia mogeba 
drois erTeulSi. amasTan farTomasStabian wrmoebaSi 
advilia damatebiTi specialuri mowyobilobebis da 
avtomatikis CarTva, rac eqsploataciis mTeli periodis 
ganmavlobaSi uzrunvelyofs produqciis SedarebiT maRal 
xarisxs da dabal TviTRirebulebas, Sesabamisad 
konkurentunarianobas da stabilur warmoebas. Mmagram 
warmoebis masStabis gazrdiT izrdeba saWiro kapitalis 
mozidvis, kreditis momsaxurebis, organizaciuri 
problemebis, konkurentebTan brZolis, gareSe 
organizaciebTan da pirovnebebTan urTierTobebis done 
da sirTuleebi.  

Gganxilvis sagania sami tipis ganusazRvrelobebi: 
miznis ganusazRvreloba, codnis ganusazRvreloba garemo 
mdgomareobaze perspeqtivaSi da konkurentebisa da 
partniorebis qmedebis ganusazRvreloba. (rogorc 
praqtika cxadyofs es ukanaskneli ufro met problemebs 
qmnis vidre konkurentuli garemo). 

Kkvlav magaliTi – sawarmoo farTis gansazRvra 
dakavSirebulia saerTo strategiis sakiTxebTan da 
perspeqtivasTan. Tu strategia gulisxmobs mcire 
investiciiT saqmis dawyebas da Semdgom gafarToebas, 
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umjobesia gaviTvaliswinoT sarezervo farTi, rac niSnavs  
garkveuli vadiT mkvdari kapitalis Cadebas. SezRuduli 
resursebis pirobebSi (rac mciretonaJiani warmoebisTvis 
tipiuria) sawyisi mkvdari kapitali aferxebs programis 
amoqmedebas, zRudavs sawarmos SesaZleblobebs. Tu ar 
iqna gaTvaliswinebuli sarezervo farTi SemdgomSi 
warmoebis zrda moiTxovs yvelafris Tavidan dawyebas. 
SeiZleba ganxilul iqnas blok-moduluri strategia _ 
warmoebis etapobrivi gafarToeba tipiuri sawarmoo 
blokebis SemomatebiT, magram gasaTvaliswinebelia rom 
erTiani gamsxvilebuli sawarmo ufro racionalurad 
iyenebs resursebs, Tundac imitom rom ar xdeba 
operaciebis dublireba da koncentraciis gafantva. 

Bmsgavsi TandaTanobiTi analiziT erTian kompleqsSi 
ikvreba programis modeli, xdeba formaluri gawera, 
kavSirurTierTobebis grafebis Seqmna miaxloebiTi 
raodenobiTi asaxviT. Catarebuli analizi iZleva 
miznobriv funqciaze gadasvlis saSualebas. 

gamovtovoT detaluri mecnieruli analizi, da 
avRniSnoT, rom rogorc kriteriumul analizs, ise masze 
damyarebul optimizaciis amocanis amoxsnas ver mivyevarT 
calsaxa, absoluturad saukeTeso Sedegamde. analizi 
Semofarglavs metnaklebad viwro optimalur ares, 
romlis SigniT gadawyvetas iReben subieqtebi – 
maoperirebeli mxare da operaciis mkvlevari. 
 amdenad erTaderT saproeqto sqemaze SeCereba mainc 
rCeba evristikul amocanad, magram analizi, variaciuli 
modelireba da Sualeduri gaTvlebi saSualebas iZlevian 
saboloo arCevani gakeTdes minimaluri riskiT, 
problemaSi garkveuli subieqtebis poziciidan. 
 proeqtebis ganxorcielebis msoflio gamocdilebam 
mkvlevarebi miiyvana im daskvnamde, rom sawyis, 
winasaproeqto etapze sistemuri analizis safuZvelze 
SerCeulma sworma strategiam SeiZleba dazogos saerTo 
xarjebis 80-85% da piriqiT mravali warumatebeli 
programis (wamowyebis) marcxi saTaves iRebs swored am 
etapze daSvebuli Secdomebidan. strategiuli Secdomebis 
gamosworeba Semdgom etapze metad Znelia. es unda 
gaiTvaliswinon dainteresebulma mxareebma vidre 
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daiwyebdnen konkretul saproeqto saqmianobas. warmoebis 
gamarTvis survili unda emyarebodes sistemuri analizis 
mecnierul meTodebs. 

 
 
 
 

daskvna 

 
marcvlis gadamuSaveba erT-erTi uZvelesi sawarmoo 

procesia, romelic saTaves iRebs pirvelyofili 
sazogadoebidan. 

dRes, msoflioSi, rogorc giganturi, ise mini 
wisqvilkombinatebi, miuxedavaT mravali gansxvavebisa, 
agebulia saerTo     principiT _ universaluri, seriuli 
agregatebisagan (blokebi) SemaerTebeli  satransporto 
arxebiT iwyoba teqnologiuri xazi. 

am warmoebebis gamarTvas Tan axlavs moCvenebiTi 
simartive. sinamdvileSi problema mecnieruladac rTuli 
gadasawyvetia, vinaidan saqme gvaqvs mravalkriteriumian 
amocanebTan. 
 s.m. meqanizaciis da eleqtrifikaciis institutis 
TanamSromlebis mier Seiqmna sxvadasxva variantis sakvebis 
damqucmaceblebi, valcuri safqvavi danadgarebi, 
meqanikuri, magnituri da eleqtrostatikuri separatorebi, 
aspiratorebi, marcvlis gamxexi, gamWyleti, burRulis 
damkalibrebeli, fqvilis gamcreli agregatebi. 
 amJamad aRebulia kursi mcire fermerTaTvis  
mikrokompleqsis Seqmnaze. erTagregatian kompleqsSi 
gaerTiandeba marcvleulis gasufTaveba, ganiaveba, 
garecxvis, gaxexvis, daqucmacebis, dafqvis da 
daxarisaxeba-dakalibrebis (gacris) operaciebi. 

amgvari midgomiT Ffermers gauCndeba saSualeba 
gadaamuSaos sakuTari mosavali da agreTve moemsaxuros 
sxva fermerebs da Sesabamisad gaizardos Semosavali.   
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