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reziume 

naSromSi aRwerilia marcvleuli kulturebis da fxvieri nivTierebebis  Srobis 

teqnologiuri procesi. naCvenebi da dasabuTebulia Srobis procesis marTvis 

avtomatizebuli sistemis damuSavebis da Seqmnis mizanSewoniloba Tanamedrove  mikro-

kontroleruli teqnikis bazaze Srobis procesis marTvis xarisxobrivad axali donis 

misaRwevad. naSromSi dasabuTebulia, rom marcvleulis Srobis procesis universaluri 

cifruli marTvis avtomatizebuli sistemis (mas) Seqmna saSualebas mogvcems  

marcvleulis da fxvieri nivTierebebis FSroba CavataroT efeqturi da energodamzogi 

xerexebiT. 

sakvanZo styvebi:  saSrobi. avtomatizebuli sistema. mikrokontroleri. programuli 

uzrunvelyofa. 

1. Sesavali 

dReisaTvis saqarTvelos ekonomikuri ganviTarebis erT-erT wamyvani amocanaa 

marcvleuli kulturebis da maT Soris puris marcvlis warmoebis gazrda da 

mosavlianobis donis amaRleba gadamuSavebis yvela etapze danakargebis Semcirebis 

safuZvelze. mosavlis aRebisa da Semdgom periodSi gadamuSavebis agroklimaturi pirobebi 

umravles SemTxvevaSi araxelsayrelia, amitom teqnologiuri operaciis sistemaSi da 

marcvleulis Semdgom gadamuSavebaSi mniSvnelovani adgili uWiravs maT Srobas. 

rogorc  cnobilia 14%-ze meti tenianobis xorbalSi Zlierdeba mikroorganizmebis 

sicocxlis xangrZlivoba, ris Sedegadac warmoiSveba  misi gafuWebis saSiSroeba [1]. 

aqedan gamomdinareobs, rom xorbali mosavlis aRebis Semdeg unda gadiodes gadamuSavebas 

danakargebis Semcirebis mizniT. Srobis procesis drouli da swori warmarTva ara marto 

amaRlebs marcvleulis Senaxvis medegobas, aramed aumjobesebs mis sagamyidvelo Rirsebas. 

Srobis procesi zemoqmedebs da anadgurebs mikroorganizmebs da mavneblebs, dadebiT 

gavlenas axdens gamosasvlelze produqciis xarisxze. 

samuSaos mizania marcvleulis Srobis procesis universaluri cifruli adapturi 

mas-is Seqmna, romelic saSualebas mogvcems Sroba CavataroT efeqturi da 

energodamzogi xerxiT.      

2. marcvleulis Srobis procesis analizi 

marcvleulidan tenis gamoclis sxvadasxva xerxi arsebobs, romelic pirobiTad 

SeiZleba davyoT or jgufad [1]: 

 tenis meqanikuri gamodevna da sorbciuli Sroba; 

 marcvleulis Tburi Srobis xerxi. 

mimReb sawarmoebSi marcvleulis Senaxvis momzadebisaTvis iyeneb mxolod Tbur 

Srobas rogorc efeqturs, romelic saSualebas iZleva swrafaT davadabloT 

marcvleulis temperatura. 
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gavrcelebul meTodia konveqciuri meTodi, romlis drosac Tburi energia 

marcvleuls gadaecema uSualod Tbomatareblidan [2]. haeris gaxurebuli nakadi Srobis 

zonaSi xvdeba marcvleulis nakads, sadac mimdinareobs marcvleuls da haers Soris Tbo-

tengacvla.  

Srobis procesis warmarTvisas operatoris arasworma moqmedebam SeiZleba 

migviyvanos marcvleulis xarisxis  da saSrobi aparatis mwarmoeblobis SemcirebasTan. 

imisaTvis rom zemoaRniSnuli ar moxdes aucilebelia daculi iqnas Semdegi ZiriTadi 

wesebi: 

 saSrobis uwyveti datvirTva da misi regulireba; 

 marcvleulis maqsimaluri dasaSvebi temperaturis gansazRvra da daWera; 

 saSrobSi marcvleulis erTjeradi gaSvebisas tenianobis optimaluri dadableba;  

 marcvleulis sawyisi da saboloo tenianobis kontroli. 

3. marcvleulis Srobis procesis avtomatizaciis problemis aqtualoba 

marcvleulis saSrobi mowyobilobis uSualo gacnoba ([1]) romliTac dReisaTvis 

SeiaraRebulia sasoflo-sameurneo warmoeba, saSualebas iZleva gavakeToT Semdegi daskvna: 
marcvleulis saSrobi aparatebi SeiaraRebulia dabali donis avtomatizaciis 

saSualebebiT da ver uzrunvelyofs sasurvel mwarmoeblobas, gamosaSrobi masalis 

xarisxs, kerZod: 

 marcvleul saSrobi ar aris aRWurvili temperaturis gadamwodiT; 

 ar aris marcvleulis tenianobis gazomvis da kontrolis gadamwodi; 

 marcvleulis saSrobi ar aris aRWurvili saSrobi agentis nakadis gazomvisa da 

regulirebis saSualebebiT; 

 marcvleulis parametrebis mixedviT ar xorcieldeba Srobis reJimis cvlileba; 

 ar xdeba saSrobi aparatis aparatuli da programuli mxardaWera, romelic 

uzrunvelyofda maqsimalur mwarmoeblobas da minimaluri energoresursebis xarjvas; 

zemoaRniSnuli saSrobi aparatis avtomatizaciisa da kontrolis marTvis dabali da 

aradamakmayofilebeli done problemis aqtualobis  ZiriTadi maCveneblia. 

4. marcvleulis Srobis procesis avtomatizaciis amocanebi 

zemoT Catarebuli analizi saSualebas iZleva davinaxoT, rom marcvleulis 

damuSavebis saboloo Sedegze gavlenas axdens Srobis procesis stabiluroba, rac 

SeiZleba miRweuli iqnes procesis sruli avtomatizaciiT, es ukanaskneli ki saSualebas 

iZleva uzrunvelvyoT misi efeqturoba, Tavidan aviciloT marcvleulis xarisxis 

gauareseba. 

aseTi energodamzogi teqnologiis danergvis aucilebloba, rogoricaa saSrobis 

kompleqsuri avtomatizacia, ganpirobebulia saTbobis fasis zrdiT da moxmarebuli 

eleqtroenergiis SezRudviT soflis meuirneobaSi. 

saSrobis mas-is mier unda gadawydes Semdegi amocanebi: 

 informaciis Segroveba da asaxva; 

 distanciuri marTva; 

 avtomaturi regulireba; 

 mowyobilobis mdgomareobis diagnostika; 
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 gamafTxilebeli da avariuli signalizaciis organizacia; 

 infornmaciis dokumentireba da arqivizacia. 

CamoTvlili amocanebis gadawyveta avtomatizaciis CarCoSi SesaZlebelia iseTi 

mikrokontroleruli mas-is SeqmniT, romelic daakmayofilebs Tanamedrove moTxovnebs da 

realizebuli iqneba uaxlesi aparaturul-programuli uzrunvelyofiT. 

sistemis programuli uzrunvelyofa (pu) Sedgeba ori donisagan: 

 dabali donis pu; 

 maRali donis pu. 

dabali donis pu marTavs mikrokontroleris muSaobas da asrulebs: 

 Sesrulebis brZanebebis miRebas; 

 informacias danadgarebis mdgomareobaze; 

 gadamwodebidan informaciis miRebas; 

 Semsrulebeli mowyobilobis avariul gamorTvas; 

maRali donis pu marTavs programuli kontroleris muSaobas da asrulebs: 

 marcvleulis Srobis mas modelis mxardaWeras; 

 danadgaris formirebas; 

 mowyobilobis mdgomareobis winaavariuli da avariuli indikacias; 

 sawarmos integrireuli mas urTierTqmedebas. 

 
Nnax.1. Srobis procesis mas ganzogadebuli  

struqturuli sqema 

marcvleulis Srobis procesis avtomatizaciis erT-erT mniSvnelovani amocanaa 

mikrokontroleris sworad SerCeva, radganac mikrokontroleri sistemis birTvia, 

romelmac unda daakmayofilos yvela is moTxovna, romlis Sesrulebac aucilebelia  

avtomatizaciis procesSi.   

dReisaTvis arsebobs mikrokontrolerebis farTo speqtri, romlebic erTmaneTisagan 

gansxvavdeba: brZanebaTa sistemis, mexsierebis zomis, monacemTa Setana-gamotanis portebis 

raodenobiT da a.S. 

mikrokontrolerisadmi moTxovnebis gaTvaliswinebiT SeiZleba SevarCioT ATmega88  

mikrokontroleri. misi arCeva ganpirobebulia mexsierebis zomis, didi periferiis da  

mowyobilobebTan interfeisebis farTo nomenklaturiT, rac srulad akmayofilebs 

sistemis moTxovnebs [4]. 
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5. daskvna 

marcvleulis Srobis mas-is Rirsebaa teqnologiuri parametrebis gazomvis da 

sistemis muSaobis algoriTmis koreqcia teqnologiuri procesis wyvetis gareSe. mas-is 

gamoyenebis ZiriTadi mizania energoresursebis efeqturi moxmareba – Srobis procesis 

optimaluri marTvis angariSze, Srobis drois Semcireba, mas-is sxva qvesistemebTan  

urTierTqmedeba – marcvleulis transportireba, Senexva  da a.S. 
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Summary 

The article describes technological process for drying of cereal crops and loose substances. The 

article demonstrates and provides justification for rationality behind the idea to design and develop an 

automated management system for the drying process based on modern microcontroller technique of 

in order to achieve new level of quality. The present work puts forward the universal digital automated 

management system (MAS) for cereals drying process. Development of the aforementioned will allow 

us to dry cereals and loose substances using efficient, energy-saving methodsю   
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Резюме 

В статье приводится описание способов сушки зерна. Показана и обоснована 

целесообразность разработки и создания автоматизированной системы управления 

технологическим процессом сушки зерна на базе современной микропроцессорной техники для 

достижения качественно нового уровня в управлении процессами сушки зерна. Представлена 

структурная схема микроконтроллерной автоматизированной системы управления процессами 

сушки зерна, которая позволит проводить эффективный и энергосберегающий способ сушки 

зернового материала в зерносушилках. 


