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reziume

Srobis procesis optimaluri stabilizaciis algoriTmis teqnikuri realizacia mdgomareobs

mis programirebaSi, optimaluri filtraciis da veqtorul-matricul operatorTa arsebuli

programuli paketebis gamoyenebiT. aRsaniSnavia, rom mmarTveli kompiuteri uwyvetad unda iyos

CarTuli marTvis konturSi, optimaluri filtraciis da regulatoris realizaciis mizniT.

naSromSi SemuSavebulia da warmodgenilia konveieruli saSrobi aparatis marTvis avtomatizebuli

sistemis teqnikuri saSualebebis kompleqsis struqturuli sqema, romlis realizaciis

SemTxvevaSi moxmarebuli energia 5%-iT daizogeba da gaumjobesdeba produqciis xarisxi.

sakvanZo sityvebi: optimaluri regulatori. mdgomareobis veqtori. optimaluri filtracia.

kalmanis filtri. mravalkriteriuli optimizacia.

1. Sesavali

mTel rig samrewvelo sawarmoebSi farTod gamoiyeneba sxvadasxva tipis saSrobi aparatebi,

romlebSic teqnologiuri procesis swor, efeqtur, ekonomiur-optimalur warmarTvas

gansakuTrebuli mniSvneloba eniWeba produqciis xarisxis gaumjobesebis TvalsazrisiT. saSrobi

aparatis gamosasvlelze produqciis xarisxs ki gansazRvravs narCeni tenSemcvelobis sidide.

saSrobi aparatis dRemde arsebuli programuli da teqnikuri saSualebebi ver uzrunvelyofen

Srobis procesis optimalur warmarTvas - energiis kuTri danaxarjebis minimums da maqsimalur

mwarmoeblobas, gamosaSrobi masalis narCeni tenSemcvelobis standartul doneze SenarCunebas [1].

dasmuli amocanis gadawyvetisTvis Cvens mier SemuSavebuli iyo saSrobi aparaturis

statikuri da dinamikuri reJimebis mravalkriteriuli optimizaciis algoriTmebi, romlis bazaze

warmodgenil naSromSi damuSavebulia saSrobi aparatebis marTvis avtomatizebuli sistemebis (mas)

teqnikuri uzrunvelyofis varianti, kontrolerebisa da Tanamedrove kompiuteruli teqnikis

bazaze [1].

2. ZiriTadi nawili

dReisTvis teqnologiuri procesebis mas-Si teqnikuri bazis saxiT gamoiyeneba cifruli

mikroprocesoruli aparaturul-programuli saSualebebi, e.i. mas-is yvela funqcia realizdeba

programulad marTvadi personalur IBM-PC-Tan Tavsebadi samrewvelo da magidis kompiuterebiT,

agreTve makavSirebeli saSualebebiT, romelTac aqvT mravaldoniani logikuri struqtura [2].

miuxedavad imisa, rom sxvadasxva tipis saSrobi aparatebis maTematikuri modelebi da

amoxsnis algoriTmebi arsebiTad gansxvavdebian erTmaneTisagan, mainc SeiZleba gamovyoT ramdenime

saerTo bazur funqciaTa nakrebi: teqnologiuri parametrebis gadamwodeblidan informaciis

Sekreba; signalebis damaxinjebebisagan filtracia da fizikuri sidideebis masStabebis

gadaangariSeba; obieqtis parametrebis da marTvis sistemebis monacemTa bazis Setana; drois

mocemul momentSi operator-teqnologze informaciis wardgena; ,,adamiani-manqana~ interfreisiT

miRebuli informaciis Setana; mmarTveli zemoqmedebis miyvana Semsrulebel meqanizmTan.

mas Semdeg, rac mmarTveli zemoqmedeba gamoiTvleba optimizatoriT, warmoiqmneba mis

mocemul doneze daWeris amocana, cvlilebis momdevno brZanebis gacemamde. es amocana ki ixsneba

lokaluri (mag., ПИД-regulireba) regulatorebis daxmarebiT marTvis sistemis dabal doneze.

Cveni azriT, klasikuri kanonebiT lokaluri regulirebis funqcia SeiZleba mivakuTvnoT bazurTa

ricxvs.

cxadia, rom optimaluri sistemis teqnikuri realizaciis problemis gadawyveta daiyvaneba

optimizaciis amocanis daprogramebaze. optimizaciis ,,ganlagebis~ mizanSewonili sqema, Cveni azriT,

unda iyos msgavsi kaskaduri regulirebisa: programa ,,optimizatori~ sruldeba mas-is yvelaze

maRal doneze, operatorul an inJinrul sadgurebSi; optimizatoris mier gamoTvlili marTvis

mniSvnelobebi miewodeba kontrolers, romelic asrulebs lokaluri regulatorebis funqciebs.

uwyveti tipis saSrobebis optimaluri stabilizaciis amocanis gadawyvetisas vixilavT

algoriTms, romelic daiyvaneba matriculi gantolebebis parametrebis analizze; vinaidan saSrobi

masalis tenSemcveloba kameris SigniT praqtikulad ar izomeba, mdgomarebis veqtoris yvela

parametris adgenisaTvis damatebiT moiTxoveba kalmanis filtri [1]. optimaluri stabilizaciis

amocanis amonaxsni miiReba regulirebis algoriTmis formiT, romlis ganzogadoebuli sqema
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warmodgenilia 1-el naxazze. stabilizaciis algoriTmis teqnikuri realizacia mdgomareobs 1-el

naxazze mocemuli algoriTmis programirebaSi. am SemTxvevaSi sistemis marTvisaTvis unda

Sesruldes ZiriTadi moqmedebebi:

gazomvebis Sedegebis informaciis Setana;

mdgomarebis veqtoris mimdinare Sefaseba;

mmarTveli zemoqmdebis angariSi;

optimaluri mmarTveli zemoqmedebis

obieqtze miyvana.

garda amisa, sistemam unda

Seasrulos zemoT CamoTvlil bazur

funqciebi, aseve marTvis algoriTmis

informaciis daWeris funqciebi: monacemTa

bazis Setana, romelic Seicavs saSrobis

modelis koeficientTa matricas,

Sesabamisi optimaluri regulatoris

gaZlierebis koeficientTa matricas da sxva aucilebel normatiul - informacias; optimaluri

regulirebis algoriTmSi operatoris brZanebiT informaciis avtomaturi Setana; optimaluri

mmarTveli zemoqmedebis angariSis Sedegebis operatorTan wardgena.

zemoaRniSnulidan gamomdinare, mmarTveli kompiuteri uwyvetad unda iyos CarTuli marTvis

konturSi, romlis funqcia iqneba: optimaluri filtracia kalmanis mixedviT; optimaluri

regulatoris realizacia.

Srobis procesis optimaluri marTvis algoriTmis teqnikuri realizaciis praqtikuli

sakiTxebi ganvixiloT konveiruli saSrobi aparatis magaliTze (nax.2). Tu saSrobis gamosasvlelze

haeris kontrolirebis areTa ricxvi 15-is tolia, maSin sakontrolo cvladebis veqtors aqvs 30-

is toli ganzomileba, romelic SeiZleba warmovidginoT Semdegi saxiT:
TX ),...,;,...,( 151151  , sadac i - haeris temperaturaa, xolo i - haeris fardobiTi

temperatura i -ur areSi, 15,1i .

nax.2 konveieruli saSrobi aparatis avtomatizaciis teqnikuri saSualebebis

kompleqsis struqturuli sqema

saboloo tenSemcvelobaze zemoqmedeba xorcieldeba xazovani siCqariT, kaloriferTa

temperaturisa da saSrobSi haeris saerTo xarjis cvlilebis saSualebiT. Tu saSrob aparatSi

gamoiyeneba konveierTa xazovani siCqaris, kaloriferTa temperaturis regulirebis sam-sami arxi da

haeris saerTo xarjis regulirebis arxi, maSin marTvis veqtoris saerTo ganzomileba Seadgens 7-s

da marTva SeiZleba warmovadginoT Semdegi saxiT:

Tqvvvtttu );,,;,,( 321321 ,

sadac 321 ,, ttt - 1, 2 da 3 kaloriferTa temperaturaa, 321 ,, vvv - konveierTa Sesabamisi xazovani

siCqareebia, q - saSrobSi haeris saerTo xarjia. marTvis sistemis teqnikuri saSualebebis
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kompleqsis struqturuli sqema warmodgenilia me-2 naxazze, xolo avtomatizaciis teqnikuri

saSualebebis aucilebeli monacemebi #1 cxrilSi.

konveieruli saSrobi aparatis avtomatizaciis teqnikuri saSualebebis monacemebi cxr. #1

gadamwodis
tipi

sakontrolo parametrebis
dasaxeleba

aRniSvna mimarTuleba signali

TH01…TH15
saSrobis temperatura da haeris

fardobiTi tenianoba saSrobis 1-15

areebSi

1θ … 15θ

1φ … 15φ Sesasvleli 30х(4…20) ma

TH16
Garemos haeris fardobiTi tenianoba

da temperatura 16φ , 16θ Sesasvleli 2х(4…20) ma

TC01…TC03 kaloriferTa temperatura 31,...,TT gamosasvleli 3х(100) mv

SC01…SC03
kaloriferebSi orTqlis mimwodebel

sarqvelTa mdebareoba
gamosasvleli 3х(4…20) ma

N01…N03 konveierTa wrfivi siCqaris

distanciuri mavaleblebi 31 u,...,u gamosasvleli 0-20 v

N04
ventilatoris kuTxuri siCqaris

distanciuri mavalebeli
q gamosasvleli 0-20 v

3. daskvna

naSromSi SemuSavebuli konveieruli saSrobi aparatis marTvis avtomatizebuli sistemis

teqnikuri saSualebebis kompleqsis struqturuli sqemis realizaciis SemTxvevaSi 5%-iT

daizogeba moxmarebuli energia da gaumjobesdeba produqciis xarisxi.
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Summary
Technical realization of the drying process optimum stabilization algorithm consists in its programming

with the usage of existing software packages of an optimum filtration and vector-matrix operators. It should be
noticed that the operating computer should be continuously included in a contour of management with the
purpose of an optimum filtration and a regulator realization. As an example, a structural diagram of automatized
control system hardware of conveyor drying device is elaborated and presented. In this case 5% of consumed
energy will be saved and product quality will be improved. In the given paper there is represented the structural
diagram of a complex automated control system for the conveyor drying device, in case of which realization it
would save 5 % of consumed energy and improve the quality of production.
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Резюме
Техническая реализация алгоритма оптимальной стабилизации процесса сушки заключается в его

программировании с использованием сушествующих программных пакетов оптимальной фильтрации и
векторно-матричных операторов. Отмечено, что управляющий компьютер должен быть непрерывно
включен в контур управления с целью оптимальной фильтрации и реализации регулятора. В работе
разработана и представлена структурная схема комплекса технических средств автоматизированной
системы управления для конвейерного сушильного аппарата, в случае реализации которого на 5%
снизится потребляемая энергия и улучшится качество продукции.


