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uak   62-52 (075.8); 681.5 (075.32)    

wignSi warmodgenilia praqtikulad nebismieri produqciis xarisxis 

kontrolis, samrwvelo procesebisa da transportirebis efeqturi 

marTvis umniSvnelovanesi amocanebis gadawyvetilebebisaTvis aucilebeli 

ukontaqto sensorebis, kuTxuri gadaadgilebebis gadamwodebis, manZilis 

gamzomebis, bijuri da servoZravebis, sixSiruli gardamqmnelebisa, da 

avtomatikis sxva elementebisa da mowyobilobebis aRwerilobebi.  

bevri maTgani, maTSi CaSenebuli logikidan gamomdinare, gankuTvnilia 

sakontrolo-gamzomi da komunikaciuri funqciebis Sesasruleblad da 

warmoadgens avtonomiur inteleqtualur xelsawyoebs, ris ZaliTacMmaT 

SeuZliaT Seasrulon registraciis, aTvlis, klasifikaciis, obieqtis 

mdgomareobis, formisa da daswrebis gansazRvris, zedapiris 

araerTgvarovnebis gansazRvris amocanebis Sesruleba. 

arwerili elementebi da mowyobilobebi SeiZleba gamoiyenebul iqnas: 

SemfuTav xazebze, sasawyobe da satransporto terminalebSi, 

eleqtronul manqanaTmSeneblobaSi, tipografiul manqanebsa da 

xisdammuSavebel CarxebSi, Tambaqosa da medikamentebis warmoebaSi,  da 

rac yvelaze mniSvnelovania saqarTvelos mrewvelobis perspeqtiuli 

ganviTarebisaTvis - isini gamoiyeneba da gamoyenebulni iqnebian 

momavalSi sasmelebis, konservebisa da sxva produqtebis warmoebaSi.  

wigni gankuTvnilia saqarTvelos teqnikuri universitetis 

xelsawyoTamSeneblobis, avtomatizaciisa da marTvis sistemebis 

specialobebis studentebisaTvis. igi daexmareba maT zemoTaRniSnuli 

sawarmoebis avtomatizirebuli sistemebis servisuli momsaxurebis unar-

Cvevebis gamomuSavebasa da SeswavlaSi. 
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Tavi I - avtomatizirebuli sistemebis arqiteqtura 

avtomatizirebuli sistemis daniSnulebaa Seamsubuqos adamianis 

Sroma, gaafarTovos misi funqcionaluri SesaZleblobebi, amitomaa, rom 

avtomatizaciis sistemis arqiteqtura metnawilad gvagonebs adamianis 

agebulebas: grZnobis organoebis rols asrulebs gadamwodebi, xelebis, 

fexebis da metyvelebis organoebis rols –Semsrulebeli meqanizmebi, 

tvinis rols ki kontrolerebi. 

aqedan gamomdinare, avtomatizirebuli sistemebis arqiteqtura 

gasagebia yvelasaTvis, magram konkretuli sistemis damuSavebisas 

warmoiSveba mravali praqtikuli sakiTxi, romlebic exeba 

standartizacias, usafrTxoebas, komerciul efeqturobas, 

teqnologiurobas, sizustes, saimedoobas, SeTavsebadobas, teqnikur 

mxardaWeras da sxv. romlebic zogadad ganxiluli iqneba Semdeg TavebSi. 

winamdebare SromaSi ganxiluli iqneba mxolod da mxolod 

samrewvelo avtomatizaciis agebis zogadi principebi. 

 

1.1. arqiteqturis Semadgeneli nawilebi 

  gadamwodebi – arsebobs gadamwodebis uamravi saxeoba 

(temperaturis, siCqaris, aCqarebis, vibraciis, wonis, daZabulobis, 

sixSiris, momentis, ganaTebulobis, xmauris, wnevis da sxv.), romlebic 

gardaqmnian fizikur sidideebs eleqtrul signalebad. Tu ki signalis 

parametrebi ar Seesabameba analogur-cifruli (acp) gardamqmnelebis 

parametrebs (mag. acp-s Sesasvleli diapazonia 0 ... 10 v, xolo gadamwods 

(Termowyvili) aqvs gamosasvleli Zabva 0 ... 100 mv-is diapazonSi), maSin 

gamoiyeneba gamzomi gardamqmnelebi, romlebic uzrunvelyofen 

gadamwodis signalis normalizebas (gazomvis standartul diapazonze 

dayvana, gawrfiveba, gaZliereba, cdomilebis kompensacia da sxv.). gamzom 

gardamqmnelebs Cveulebriv aerTianeben analoguri Sesasvlelebis mqone 

modulebTan.  
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gamzomi gardamqmnelebi – MmaT SemadgenlobaSi SeiZleba iyos acp 

an cap (cifrul analogiuri gardamqmneli), agreTve mikroprocesori 

gadamwodis maxasiaTeblis gawrfivebisa da sistemis analoguri nawilis 

cdomilebis kompensaciisaTvis.  

cnobilia aseve cifruli gadamwodebi - romlebic Tavis TavSi 

aerTianebs fizikuri sididis pirvelad gardamqmnels eleqtrul 

signalad, gamzom gardamqmnelsa da acp-s.  

analoguri Semyvani modulebi – analoguri signalebis 

SeyvanisaTvis kompiuterSi gamoiyeneba analoguri Semyvani modulebi, 

romlebic SeiZleba ori saxisa iyvnen, saerTo daniSnulebis da 

specializirebuli daniSnulebis.  

universaluri daniSnulebis modulebi - romlebmac SeiZleba 

aRiqvan Zabvis signalebi Semdeg diapazonebSi (150 mv, 500 mv, 1 v, 5 v, 10 v 

da denis signalebi 20 ma diapazonSi.  

specializirebuli daniSnulebis modulebma - SeiZleba aRiqvan 

signalebi mag. mxolod Termowyvilebidan da Seicaven CaSenebul 

mexsierebis bloks, romelic Tavis mxriv Seicavs Sesworebebis cxrils 

Termowyvilebis civi SeduRebis temperaturisa da araxazovnobis 

kompensaciisaTvis.  

diskretuli Semyvani modulebi – romlebic ar Seicavs acp-s da 

SeuZliaT iseTi signalebis Seyvana, romelTac aqvT ori done (mag. 

signalebi sabolo gamomrTvelebidan, karebis gaRebis gadamwodebebidan, 

saxanZro gadamwodebebidan, moZraobis gadamwodebidan da sxv. 

diskretuli Semyvani modulebis doneebi SeiZleba, rogorc wesi, 

icvlebodnen 0 ... 24 voltamde an 0 ... 220 voltamde. modulebi, romelTa 

Sesasvlelebia 220 v SeiZleba gamoyenebul iqnas mag., Zabvis arsebobis 

registraciisaTvis eleqtroZravis momWerebze anda gamaTbobel aparatze.  

Tvlis Seyvanis mowyobilobebi - romlebsac aqvT diskretuli 

Sesasvleli da SesaZleblobas iZleva aiTvalos Semomsvleli impulsebis 
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raodenoba anda sixSire. isini gamoiyeneba, mag. lilvis brunvis siCqaris 

gazomvisaTvis, anda konveierze produqciis raodenobis TvlisaTvis.  

interfeisebi - komunikaciebi kompiutersa da Semyvan-gamomyvan 

mowyobilobebs Soris sruldeba mimdevrobiTi interfeisebiT mag. USB, 

CAN, RS-232, RS-485, RS-422, Ethernet an paraleluri interfeisiT LPT. zogjer 

Semyvan-gamomyvan mowyobilobebs amzadeben platebis saxiT, romlebic 

idgmeba pirdapir kompiuterSi PSI Pan ISA gasarTebSi. platebis Rirsebaa 

Semyvan-gamomyvani arxebis mier maRali gatarebis unaris SeZena (10 

mbiti/wm-ze meti). naklovanebaa eleqtromagnituri aRZvrebis ufro maRali 

done da konstruqciuli SezRudva Semyvan-gamomyvani arxebis 

raodenobaze.  

kompiuteri –warmoadgens avtomatizirebuli sistemis “tvins”. igi 

iRebs signalebs gadamwodebidan, asrulebs masSi Caweril programas da 

gascevs aucilebel informacias gamomyvan mowyobilobaze.  

programirebadi logikuri kontroleri (plk) - avtomatizirebul 

sistemebSi kompiuteris nacvlad, anda masTan erTad xSirad gamoiyeneba 

plk. misi ZiriTadi gansxvaveba kompiuterisagan aris specialuri 

konstruqciuli Sesruleba (montaJi dgarze, stendze, kedelze anda 

teqnologiur mowyobilobaSi), garda amisa mas ar aqvs meqanikuri myari 

diski, displei, klaviatura. kontrolerebs aqvT agreTve mcire zomebi, 

gafarTovebuli temperaturuli diapazoni, mometebuli medegoba 

vibraciebisa da eleqtromagnituri gamosxivebebis mimarT, dabali 

eleqtromoxmareba, daculia mtvrisa da wylis orTqlis zemoqmedebisagan, 

Seicavs sadarajo taimers da analoguri da diskretuli Seyvana-

gamoyvanis platebs, aqvs agreTve komunikaciuri portebis meti raodenoba;  

Semyvan-gamomyvani mowyobilobebi (modulebi) – SesaZleblobas 

iZleva Setanil an gamotanil iqnas diskretuli, analogiuri an 

sixSiruli signalebi. diskretuli signalebi gamoiyeneba 

eleqtroZravebis da eleqtruli gamaTboblebis CarTvisTvis, sarqvelebis, 

Zravebis, tumboebis da sxva amsrulebeli mowyobilobebis marTvisaTvis. 
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sixSiruli signali gamoiyeneba saSualo simZlavris, magram didi 

inerciulobis mqone mowyobilobebis marTvisTvis ganiv-impulsuri 

modulaciis gamoyenebiT.  

 

1.2. umartivesi avtomatizirebuli sistema 

nax. 1.1.-ze moyvanili sistema misi daniSnulebisa da programuli 

uzrunvelyofis mixedviT SeiZleba muSaobdes monacemTa Segrovebis 

sistemad, despeCeruli an avtomaturi marTvis sistemad, kontrolis, 

gamocdis, diagnostikis sistemad da sxv. avtomatizirebuli sistemis 

umartivesi variantia, naxazze baCvenebi sistema romelic agebulia erTi 

kompiuteris, Semyvan-gamomyvani mowyobilobebis, gadamwodebis da 

Semsrulebeli mowyobilobebis (aqtivatorebi) gamoyenebaze. naxazze 

gadamwodebi mierTebuli arian erT mravalarxian gamzom gardamsaxs. 

Tumc sxvadasxva tipis gadamwodebi SeiZleba iTxovdnen sxvadasxva tipis 

gardamsaxebs anda SeiZleba maT gareSec ki muSaobdnen.  

 

 

nax. 1.1. avtomatizirebuli sistemis umartivesi varianti 

zogierTi tipis inteleqtualur gadamwodebs aqvT RS-485 

interfeisi da SeuZliaT pirdapir kompiuters (kontrolers) miuerTden, 

rogorc mag. NL-1S seriis gadamwodebi. 
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naxazze avtomatizirebuli sistema warmodgenilia erTi 

kompiuteriTa da TiTo Semyvan/gamomyvani mowyobilobiT. signalis 

gadacemis siSoris 1,2 km-mde gazrdis mizniT SeiZleba gamoyenebul iqnas 

RS-232 interfeisis gardamqmneli RS-485 interfeisSi an RS-422 

interfeisSi, agreTve “denuri maryuJi”-is interfeisSi.  

Tu Tavisufali porti mowyobilobis SesaerTeblad aRar darCa, 

maSin SeiZleba gamoyenebul iqnas interfeisebis ganmStoeblebi. 

gavrcelebulia USB (xabebi) da RS-232 interfeisebis ganmStoeblebi. 

mowyobilobebi, romelTac aqvs RS-232 interfeisi SeiZleba SeerTebul 

iqnas USB portTan, Tu gamoyonebuli iqneba USB interfeisebis 

gardamqmneli RS-232-Si. 

 

 

 

nax. 1.2. Semyvan/gamomyvani mowyobilobebis SeerTebisaTvis  

SeiZleba gamoyenebuli iqnas kompiuteris (kontroleris) yvela porti  

 

samrewvelo daniSnulebis kompiuterebisa da kontrolerebs 

Cveulebrivad aqvT ramdenime RS-485, RS-422 porti da agreTve 

optikurboCkovani porti. yvela zemoT CamoTvlili porti SeiZleba 

gamoyenebul iqnas informaciis gacvlisTvis kompiutersa (kontrolersa) 

da gare mowyobilobebs Soris, ix. nax. 1.2.  
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1.3. samrewvelo gamoyenebis gadamwodebi 

Tanamedrove marTvis avtomaturi sistemebi – es rTuli 

mravaldoniani mowyobilobebis kompleqsia, romelic Seqmnilia 

gamosaSvebi produqciis maqsimaluri mwarmoeblobisa da maRali xarisxis 

miRebis uzrunvelsayofad. produqciis warmoebisas marTvis sistemebis 

urTierTmoqmedeba teqnologiur procesebTan, parametrebis, raodenobisa 

da xarisxis kontroli xdeba sxvasasxva tipis gadamwodebisa da 

analizuri aparaturis daxmarebiT.  

gadamwodebis gamoyeneba saSualebas gvaZlevs gamudmebiT 

vakontroloT teqnologiuri procesis mimdinareoba da vaxdinoT misi 

optimizireba, rac aumjobesebs produqciis xarisxsa da zrdis warmoebis 

konkurentunarianobas. sxvadasxva teqnologiuri procesebis 

avtomatizacia, sxvadasxva agregatebis, meqanizmebis, manqanebis efeqturi 

marTva iTxos sxvadasxva fizikuri sidideebis mravaricxovan gazomvebs. 

 gadamwodebi (gamzomi gardamsaxebi, sensorebi) gamoiyeneba 

avtomatikis mravali sistemis elementebad – maTi daxmarebiT iReben 

informacias sakontrolebeli sistemebis an mowyobilobebis parametrebis 

Sesaxeb.  

1.4. gadamwodebis klasifikacia 

  gadamwodi sazomi, sasignalo, saregulirebeli anda samarTavi 

mowyobilobebis is elementia, romelic gardaqmnis sakontrolo sidides 

(temperatura, wneva, sixSire, sinaTlis Zala, eleqtruli Zabva, deni da 

a.S.S) iseT signalad, rac mosaxerxebeli iqneba gazomvis, gadacemis, 

Senaxvis, damuSavebis, registraciis da zogjer maTi zemoqmedebisaTvis 

samarTav procesebze.  

avtomatikis sistemebSi gamoyenebuli gadamwodebi Zalzed 

mravalferovania da SeiZleba klasificirebulni iyos sxvadasxva 

niSnebis mixedviT:  

1. Semavali (gasazomi) sididis saxeobis mixedviT ganarCeven: 

meqanikuri gadaadgilebis (xazuri, kuTxuri); pnevmatikuri, 
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eleqtruli, xarjis, siCqaris, aCqarebis, daZabulobis, temperaturis, 

wnevis, donis, drois da sxv. gadamwodebs;  

2. gamomavali sididis saxeobis mixedviT (raSic gardaiqmneba Semavali 

sidide), ganarCeven: mudmivi denis amplitudis, cvladi denis 

amplitudis, cvladi denis sixSiris, winaaRmdegobis (aqtiuri, 

induqtiuri, tevaduri) da sxv. gadamwodebs;  

3. moqmedebis principis mixedviT, ganirCevian: generatoruli da 

parametruli (gadamwodi-modulatorebi) gadamwodebi. generatoruli 

tipis gadamwodebi asruleben Semavali fizikuri sididis uSualo 

gardaqmnas eleqtrul signalad, xolo parametruli tipis 

gadamwodebi ki asruleben Semavali sididis gardaqmnas Tavisive 

romelime eleqtruli parametris (R, L da C) cvlilebad;  

4. moqmedebis principis mixedviT, gadamwodebi SeiZleba kidev 

ganirCevodnen: omur, reostatul, fotoeleqtrul (optikur-

eleqtruli), induqtiur, tevadur da sxv. gadamwodebad. 

ganasxvaveben gadamwodebis sam saxeobas:  

• analoguri gadamwodebi, anu gadamwodebi, romlebic gamoimuSaveben 

Sesasvleli sididis cvlilebis proporciul analogur signalebs; 

• cifruli gadamwodebi, romlebic generireben an impulsebis 

Tanmimdevrobas an orobiT sityvas (kods); 

• binaruli (orobiTi) gadamwodebi, romlebic gamoimuSaveben mxolod 

ori donis signals: “CarTuli/gamorTuli” (anu 0 an 1). 

 

1.5. moTxovnilebebi gadamwodebis mimarT 

 gadamwodebi unda akmatofilebdnen Semdeg moTxovnebs: 

- Semaval da gamomaval sidideebs Soris calsaxa damokidebulebas;  

   -   maxasiaTeblebis stabilurobas droSi;  

   -   maRal mgrZnobiarobas;  

   -   mcire zomebs da masas;  

   -   sakontrolo processa da sakontrolo parametrze ukumoqmedebis  
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      ararsebobas;  

- muSaobis SesaZleblobas sxvadasxva saeqspluatacio pirobebis 

dros;  

- montaJis sxvadasxva variantebis arsebobas.  
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Tavi II - firmebi da gadamwodebi 

winamdebare naSromSi naCvenebia eleqtronuli komponentebis 

mwarmoebeli cnobili firmebis sxvadasxva saxis produqcia, ganixileba 

gadamwodebi, amsrulebeli elementebi da mowyobilobebi romlebic 

gamoiyeneba saqarTvelos mrewvelobaSi, kerZoT sasmeli produqciis 

warmoebis saqmeSi.  

2.1. Schneider Electric-is gadamwodebi 

  Schneider Electric-is awarmoebs samrewvelo gadamwodebis srul speqtrs: 

optikur, induqciur (Osiprox), tevadur gadamwodebs. Schneider Electric-is 

samrewvelo gadamwodebs ganekuTvneba agreTve ultrabgeriTi (Osisonic), 

magnituri, fotoeleqtruli gadamwodebi, (Osipric) saboloo gamomrTvelebi 

(Osiswitch), donis kontrolis gadamwodebi (Nautilus) da sxv.  
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D 

 

 

2.2. SICK -is gadamwodebi 

  SICK-i awarmoebs srul speqtrs Ooptikuri (SICK WLG, SICK WL), 

ultrabgeriTi (SICK UM), foto (SICK WTB, SICK ZT, SICK WL, SICK WT, 

SICK WTV), induqciuri (SICK IME, SICK IH, SICK IM, SICK IMF, SICK IQ), 

tevaduri (SICK CM, SICK CQ), magnituri (SICK MM, SICK MQ), 

optikurboCkovani (SICK WLL), lazeruli, donisa da wnevis, kuTxuri 

gadaadgilebebis (enkoderebi) samrewvelo gadamwodebs.  

gamoyenebis mixedviT SICK-is gadamwodebis daniSnulebaa obieqtis 

arsebobis ukontaqto aRmoCena, romlebic SeiZleba damzadebul iyos 

rogorc metaluri aseve arametaluri (mag. fxvieri masalebi, Txevadi, 

marcvlovani) nivTierebebisagan agreTven gamWirvale nivTierebebisagan.  
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2.3. Simens-is gadamwodebi 

Simens-is gadamwodebi SeiZleba iyos oTxi saxis:  

• ultrabgeriTi ukontaqto gadamwodebi Siemens BERO 3RG6: 

asruleben gazomvebs 5 sm-idan 10 metramde diapazonSi;  

• optikuri ukontaqto gadamwodebi Opto-BERO 3RG7: warmodgenilni 

arian:  

1. zeminiaturuli 4 mm diametriTa da 50 mm-is  mgrZnobiarobis 

diapazoniT dawyebuli;  

2. da damTavrebuli, gansakuTrebiT zusti lazeruli 

gadamwodiT, aRmoCenis  manZiliT 50 m-mde.  

• induqciuri ukontaqto Siemens BERO 3RG4: gansazRvraven metalis 

sagnebis adgilmdebareobas da gamoscemen Sesabamis signalebs;  

• tevaduri ukontaqto Siemens BERO 3RG16: warmoadgenen saboloo 

gamomrTvelebs.  
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2.4. Leuze electronic-is gadamwodebi 

  Leuze electronic-is awarmoebs opto-eleqtronul gadamwodebs, 

identifikaciis sistemebs, manqanuri mxedvelobis samrewvelo sistemebs, 

monacemTa gadacemis sistemebs, agreTve usafrTxoebis optoeleqtronul 

sistemebs. 

Leuze electronic cnobilia Tavisi inovaciuri damuSavebebiT 

optoeleqtronul sistemebSi: kerZoT, cnobilia monacemTa gadacemis 

optikuri sistemebi, xelisa da stacionaruli Strix-kodebis wamkiTxavebi, 

usafrTxoebis modulebi, usafrTxoebis barierebi, usafrTxoebis 

skanerebi.  
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2.5. TR-Electronic -is gadamwodebi 

• xazuri da kuTxuri gadaadgilebebis gadamwodebi  

• absoluturi da inkrementaluri enkoderebi  

• signalebis gardamqmnelebi  

• lazeruli Sorsmzomebi  

• kompaqturi eleqtroamZravebi  

• hidravlikuri amZravebis kontrolerebi  

• samrewvelo kompiuterebi mZime pirobebSi samuSaod  

• programirebadi logikuri kontrolerebi 
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2.6. BALLUFF-is gadamwodebi 

• xazuri gadaadgilebis gadamwodebi (diapazoni 50 - 4000 mm-mde); 

• xazuri gadaadgilebis gardamqmnelebi BALLUFF Micropulse BTL7;  

• xazuri gadaadgilebis gardamqmnelebi BALLUFF Micropulse AR; 

• servocilindrebis Sesaqmnelad, romlebic gamoiyeneba mobilur  

      sistemebSi;  

• maRali sizustis inkrementaluri gamzomi sistema romelic Sedgeba 

koduri magnituri lentisa da wamkiTxavi sensoruli Tavakisagan, 

sistemis garCevadoba 1 mkm-idan.  
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2.7. Autonics-is gadamwodebi 
kompania awarmoebs maRali sizustis wnevis cifrul gadamwodebis 2  

models 24 sxvadasxva opciiT:  

1. Autonics PSA -s seriis miniaturul wnevis gadamwodebs maRali  

  garCevadobiT;  

2. Autonics PSB -s seriis wnevis gadamwodebs.  

gamomdinare gadamwodebis kompaqturi zomebiTa da optimizirebuli 

parametrebiT, uzrunvelyofilia pnevmatikuri sistemebis marTvis 

maqsimaluri sizuste da agreTve maqsimaluri efeqturoba mTel rig sxva 

samrewvelo gamoyenebebSi.  
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2.8. CARLO GAVAZZI – is gadamwodebiO 

CARLO GAVAZZ awarmoebs optikuri, induqciuri, tevaduri, 

ultrabgeriTi, magnituri, boCkovan-optikuri gadamwodebis srul speqtrs, 

agreTve foto da donis gadamwodebs, saboloo gamomrTvelebs, 

usafrTxoebis magnitur gadamwodebs.  

CARLO GAVAZZ –is samrewvelo usafrTxoebis sistemebi, romlebic 

aerTianebs im meTodebsa da saSualebebs, romlebic Seqmnilia da 

obieqtisTvis saWiro usafrTxoebis donis uzrunvelsayofad.  
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2.9. PEPPERL+FUCHS -is gadamwodebi 

PEPPERL+FUCHS awarmoebs: induqciur, tevadur, fotoeleqtrul, 

ultrabgeriT gadamwodebs kuTxis gamzom Sifratorebs, brunvis, 

siCqarisa da aCqarebis gamzomebs, pozicionirebis sistemebs, samrewvelo 

AS-Interface qselis mowyobilobs, radio-sixSiruli identifikaciis RFID 

sistemebs.  

afeTqebadacul xelsawyoebs, adamiani-manqanur interfeisebs da 

operatoris dafebs afeTqebadaculi SesrulebiT, donis gamzomebs da 

koroziis gadamwodebs.  
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2.10. Endress+Hauser -is gadamwodebi 

Endress+Hauser awarmoebs xarjis, donis, wnevis gamzom xelsawyoebs, 

siTxis qimiuri analizis, temperaturis gazomvisa da registraciis, 

cifruli komunikaciis mowyobilobebs.  

Endress+Hauser–is produqcia iwarmoeba rogorc Cveulebrivi 

SesrulebiT, aseve afeTqebadusafrTxo, naperwkalusafrTxo anda 

higienuri SesrulebiT. 
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2.11. Omron-is gadamwodebi 

• gazis xarjis gadamwodebi;  

• gazis nakadis siCqaris gadamwodebi;  

• fotogadamwodebi;  

• fotoeleqtruli gadamwodebi;  

• induqciuri gadamwodebi;  

• boCkovan-optikuri gadamwodebi;  

• kuTxuri mdgomareobis koduri gadamwodebi (enkoderebi);  

• gamosaxulebisa da teqnikuri mxedvelobis sistemebi; 

• tevaduri gadamwodebi;  

• wnevis gadamwodebi.  
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Tavi III - induqciuri gadamwodebi 

 induqciuri gadamwodi ewodeba parametruli tipis gardamqmnels, 

romelSic gasazomi sididis cvlileba gardaiqmneba induqciuri 

winaRobis cvlilebad. induqciuri gadamwodebi arian ukontaqto 

gadamwodebi, romlebic gamoiyeneba metaluri sagnebis adgilmdebareobis 

Tvalyuris devnebisa da kontrolisaTvis.  

induqciuri gadamwodebi Tvalyurs adevneben mxolod metalisagan 

damzadebul sagnebs da sxva masalisagan damzadebuli sagnebis mimarT ar 

arian mgrZnobiareni. induqciuri gadamwodebi ZiriTadaT gamoiyeneba 

teqnologiuri procesebis marTvis sistemebis avtomatizaciis amocanebis 

gadasawyvetad da mzaddeba Sekruli an Ria gamosasvleli kontaqtebiT.  

 

3.1. induqciuri gadamwodebis Semadgenloba 

induqciuri gadamwodebi Sedgeba Semdegi saxis elementebisagan:    

• generatoriiagan – igi uzrunvelyofs obieqtTan 

urTierTqmedebisaTvis aucilebeli  eleqtomagnituri velis warmoSobas 

ix. nax. 3.1.  

 

 

 

nax. 3.1. induqciuri gadamwodis struqtura 
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• demoduliatorisagan – igi gardaqmnis maRalsixSiruli rxevebis 

amplitudis cvlilebas mudmiv ZabvaT; 

• trigerisagan – igi uzrunvelyofs gadarTvis signalis frontis 

aucileblad saWiro damrecobas da histereziss;  

• maZlierebelisagan – igi aZlierebs gamosasvlel signals saWiro 

mniSvnelobamde;  

• Suqdioduri indikatorisagan – igi uCvenebs gadamwodis 

mdgomareobas, uzrunvelyofs mis Sromisunarianobas da awyobis 

operatiulobas;  

• kompaundisagan - riTac amovsebulia gadamwodi masSi wylis an sxva 

myari sxeulebis moxvedris Tavidan acilebis mizniT;  

• korpusisagan _ rasac amzadeben poliamidis anda bronzisagan.  

 

3.2. induqciuri gadamwodis moqmedebi principi 

induqciuri gadamwodebis moqmedebis principi damyarebulia 

magnituri velis cvlilebaze, romelic warmoqmnilia gadamwodis SigniT 

moTavsebuli induqtiuri koWas mier, ix. nax. 3.2. induqciuri koWa qmnis 

eleqtromagnitur vels uSualod induqciuri gadamwodis sibrtyis win, 

romelic amuSavdeba maszed eleqtruli kvebis miwodebis Semdeg.  

 

nax. 3.2. umartivesi induqciuri gadamwodi 
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rodesac metalis sagani SeaRwevs konturSi, anda aRmoCndeba mis 

siaxloves, igi gamoiwvevs mis induqciuri winaaRmdegobis cvlilebas, rac 

gamoiwvevs gadamwodis gaaqtiurebas. amis Semdeg amuSavdeba trigeri da 

induqciuri gadamwodis komutaciuri mdgomareoba icvleba.  

gulana 1 da Ruza 2 warmoqmnian gadamwodis magnitogamtars. cvladi 

magnituri nakadi gadis maTSi da ori haeris RreCos Soris. Ruza 

meqanikuradaa dakavSirebuli gadaadgilebis obieqtTan, romelic 

warmoadgens dakvirvebis sagans, da moZraobs isrebis mimarTulebiT.  

meqanikuri gadaadgilebis gardaqmna eleqtrul signalad 

mdgomareobs imaSi, rom Ruzis gadaadgilebis Sedegad icvleba haeris 

RreCos sidide, es iwvevs gadamwodis magnituri wredis magnituri 

winaaRmdegobis cvlas da Sesabamisad gragnilis induqciuri da sruli 

winaaRmdegobis cvlilebas. rodesac gadamwodis moqmedebis zonaSi 

gaCndeba sagani, maSin konturis vargisianoba, iseve rogorc rxevis 

amplituda mcirdeba.  

 

 

 

nax. 3.3. sinusoidaluri rxevebis amplitudis Semcireba metalis saganTan 

miaxlovebis dros 

 

induqciuri gadamwodebiT SeiZleba: gakontroldes meqanikuri 

gadaadgilebebi, meqanikuri Zalebi, magnituri masalebis Tvisebebi, 
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aRmoCndes defeqtebi anda arasasurveli minarevebi masalebis sxeulebSi, 

gakontroldes foladis mavTulis diametri da sxv.  

induqciuri gadamwodebis Rirsebebia: konstruqciis simartive da 

simyare, saimedooba muSaobaSi (ar aqvT moZravi Nnawilebi), samrewvelo 

sixSireebTan mierTebis SesaZlebloba, SedarebiT didi simZlavre 

gamosasvlelze rac gadamwodebis sakontrolo xelsawyoebTan uSualo 

mierTebis SesaZleblobas iZleva, aqvs mniSvnelovani mgrZnobiaroba da 

gaZlierebis didi koeficienti.  

induqciuri gadamwodebis uaryofiTi mxareebia: mkvebavi Zabvis 

ryevebis gavlena muSaobis sizusteze da mxolod cvlad denze muSaobis 

SesaZlebloba, maTi gamoyeneba mxolod SedarebiT dabal sixSireebze 

(3000-5000) hc, radganac maRal sixSireebze mkveTrad izrdeba kargvebi 

foladis gadamagnitebasa da grigalur denebze.  

induqciuri gadamwodebis ZiriTadi teqnikuri maxasiaTeblebia 

• kvebis nominaluri Zabva – 24 v;  

• kvebis Zabvis diapazoni – 12 ... 30 v;  

• datvirTvis winaaRmdegoba (aranaklebi) – 100 om;  

• datvirTvis nominaluri deni – 200 ma;  

• dacvis xarisxi IP65;  

• gamosasvleli – Ria koleqtori.  

 

3.3. miaxlovebis induqciuri gadamwodebi 

ra sxvaobaa induqciur gadamwodsa da meqanikur saboloo 

gamomrTvels Soris? 
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3.4. induqciuri gadamwodebis SeerTebebi 

 

 

nax. 3.4. induqsiuri gadamwodebis CarTvis sqemebi 

 

3.5. induqciuri gadamwodebis gafarTovebuli parametrebi 

• amuSavebis garantirebuli intervali Sa 0—0,81 Sn;  

• kvebis nominaluri Zabvis diapazoni 12 ... 24 v; 

• samuSao kvebis Zabvis diapazoni 10 ... 30 v;  

• nominaluri deni 200 ma;  

• komutaciuri elementis gamoyenebis kategoria DC12;  

• komutaciuri elementis dacva ar aqvs;  

• amuSavebis indikacia aqvs;  

• garemomcveli aris temperatura –25º ... +80° celsiusiT; 

• korpusis masala brinjao;  

• nakeTobis maqsimaluri masa 0,05 kg;  
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• CaSenebuli kabeli ПВС 3 Х 0,12 мм2; 

• kabelis sigrZe 2 m;  

• dacvis xarisxi IP67;  

sadac: Sa amuSavebis intervalia; Sn nominaluri  intervali. 
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Tavi IV - tevaduri gadamwodebi 

 tevaduri gadamwodi ewodeba parametruli tipis gardamqmnels, 

romelSic gasazomi sididis cvlileba gardaiqmneba tevaduri winaRobis 

cvlilebad. tevaduri gadamwodi - es araeleqtruli sidideebis (siTxis 

done, meqanikuri zemoqmedeba, wneva, tenianoba da sxv.) gamzomi 

gardamqmnelia eleqtrul tevadobaSi.  

tevaduri gardamqmnelebi maTi moqmedebis principis mixedviT 

ganirCevian: eleqtrodebs Soris RreCos anda maTi urTierT gadafarvis 

farTobis cvlilebebze reagirebis mixedviT, dieleqtrikis deformaciaze, 

misi ganTavsebis, Semadgenlobis anda dieleqtikuri SeRwevadobis 

cvlilebebze reagirebis mixedviT. 

tevaduri gadamwodebi ufro xSirad gamoiyeneba: cvalebadi wnevis 

an donis gazomvebisaTvis, meqanikuri gadaadgilebebis zusti 

gazomvebisaTvis da sxv. 

 

4.1. tevaduri gadamwodebis Semadgenloba 

induqciuri gadamwodebi Sedgeba Semdegi saxis elementebisagan: 

• generatorisagan – igi uzrunvelyofs obieqtTan urTierTqmedebis 

eleqtrul vels, ix nax. 4.1.; 

• demoduliatorisagan – igi gardaqmnis maRalsixSiruli rxevebis 

amplitudis cvlilebas mudmiv ZabvaT; 

• trigerisagan - igi uzrunvelyofs gadarTvis signalis frontis 

aucileblad saWiro damrecobas da histereziss;  

• maZlierebelisagan – igi aZlierebs gamosasvlel signals saWiro 

mniSvnelobamde; 

• Suqdioduri  indikatorisagan – igi uCvenebs gadamwodis 

mdgomareobas, usrunvelyofs mis Sromisunarianobas da awyobis 

operatiulobas;  
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• kompaundisagan - riTac amovsebulia gadamwodi masSi wylis an sxva 

myari sxeulebis moxvedris Tavidan acilebis mizniT;  

• korpusisagan - rasac amzadeben poliamidisagan anda brinjaosagan. 

      

nax. 4.1. tevaduri gardamqmnelis struqturuli sqema 

 

tevaduri ukontaqto gadamwodis aqtiuri zedapiri Seqmnilia ori 

metaluri eleqtrodisagan, romlebic SeiZleba warmovidginoT rogorc 

“gaSlili” kondensatoris Semonafenebi. eleqtrodebi CarTulia 

maRalisixSiris generatoris wredSi, romelic awyobilia imgvarad, rom 

gadamwodis siaxloves obieqtis ararsebobis dros igi ar generirebs 

signalebs.  

obieqtis miaxlovebisas gadamwodis aqtiur zedapirTan, igi xvdeba 

gadamwodis eleqtrul velSi da cvlis mis tevadobas. generatori iwyebs 

muSaobas, igi gamoimuSavebs rxevebs, romlis amplituda izrdeba 

obieqtTan miaxlovebisas. tevaduri ukontaqto gadamwodebi muSaoben 

rogorc eleqtrogamtari obieqtebisgan aseve dieleqtrikebisgan, 

amasTanave gamtari obieqtebis zemoqmedebisas gadamwodi amuSavdeba ufro 

Sor manZilze vidre aragamtari obieqtebis zemoqmedebisas.  

 

4.2. tevaduri gadamwodebis gamoyenebis areebi 

tevaduri gadamwodebi gamoiyeneba samrewvelo procesebis 

regulirebisa da marTvis sistemebSi samuSaod mrewvelobis TiTqmis 
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yvela dargSi. konkretulad isini gamoiyeneba: rezervuarebis Sevsebis 

kontrolisaTvis txevadi, fxvnilismagvari anda marcvlovani nivTierebiT.  

rogorc saboloo amomrTvelebi isini gamoiyeneba agreTve: 

avtomatizirebul xazebze, konveierebSi, robotebSi, CarxebSi, 

signalizaciis sistemebSi, sxvadasxva meqanizmebis pozicionirebisaTvis 

da sxv.  

amJamad tevadurma gadamwodebma yvelaze meti gamoyeneba hpoves 

rogorc miaxloebis gadamwodebma, romlebis ganirCevian maRali 

saimedoobiTa da dabali fasiT, am amocanis Sesasruleblad isini 

gamoiyeneba mrewvelobis TiTqmis yvela dargSi.  

 

4.3. tevaduri gadamwodebis tipiuri gamoyenebebi 

• plastikatisa da minis WurWelis Sevsebis signalizaciisaTvis;  

• gamWirvale fuTebis Sevsebis kontrolisaTvis;  

• sagragnile gamtaris gawyvetis signalizaciisaTvis;  

• lentis daWimvis regulirebisaTvis;  

• nebismieri saxis sagnebis sacalo TvlisaTvis;  

• xazuri gadaadgilebis gadamwodebad;  

• kuTxuri gadaadgilebis gadamwodebad;  

• donis gadamwodebad;  

• wnevis gadamwodebad. 

  

magram, yvelaze meti gamoyeneba tevadurma gadamwodebma naxa 

siTxeebisa da fxvieri nivTierebebis donis kontrolisTvis, 

rezervuarebSi nivTierebis minimaliri an maqsimaluri donis 

gansazRvrisTvis.  

tevaduri gadamwodebis Rirsebebia 

• damzadebis simartive, iafi masalebis gamoyeneba damzadebisas;  

• mcire gabaritebi da wona;  
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• moTxovnili energiis simcire;  

• maRali mgrZnobiaroba;  

• kontaqtebis ararseboba;  

• eqspluataciis didi xangrZlivoba;  

• tevaduri gadamwodis moZravi nawilis gadaadgilebaze mcire  

      Zaldataneba;  

• gadamwodis martivi misadageba sxvadasxva amocanebTan da  

      konstruqciebTan.  

tevaduri gadamwodebis naklovanebebia 

• SedarebiT dabali gadacemis (gardaqmnis koeficienti);  

• maRali moTxovnebi metalebis ekranirebaze;  

• maRal sixSireebze muSaobis moTxovnileba (50 hercTan SedarebiT).  

 

4.4. tevaduri gadamwodebis ZiriTadi teqnikuri maxasiaTeblebi 

• rogorc damaluli aseve win wamoweuli montaJi;  

• kvebis Zabva 10 ... 30 V DC, 20 ... 264 V AC;  

• oTx, sam an orgamtariani SeerTeba;  

• dacvis xarisxi IP 67;  

• aRmoCenis distancia 2 dan 25 mm-mde.  

 

4.5. tevaduri gadamwodebis SeerTebebi 
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nax. 4.2. tevaduri gadamwodebis CarTvis sqemebi 

 

 

 

 

nax. 4.3. zogierTi tevaduri gardamqmnelis tipiuri zomebi 
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4.8. tevaduri gadamwodebis gafarToebuli parametrebi 

amuSavebis garantirebuli intervali Sa 0 ... 0,72 Sn;  

kvebis Zabvis nominaluri diapazoni 12 ... 24 v;  

samuSao kvebis Zabvis diapazoni 10 ... 30 v;  

nominaluri deni 200 ma;  

komutaciuri elementis gamoyenebis kategoria DC13;  

komutaciuri elementis dacva - aqvs;  

amuSavebis indikacia - aqvs;  

mgrZnobiarobis regulirebis diapazoni 60 ... 120 %;  

garemomcveli aris temperatura –25 ... 80 gradusi;  

korpusis masala poliamidi;  

nakeTobis maqsimaluri masa 0,35 kg. 

sadac: Sa amuSavebis intervalia; Sn nominaluri  intervali. 
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Tavi V - ultrabgeriTi gadamwodebi 

bgera, romlis sixSire 16 khc-ze metia ar aRiqmeba adamianis yuris 

mier. ultrabgera haerSi vrceldeba 344 m/wm -is siCqariT, iseve rogorc 

Cveulebrivi bgera, romelic Cven gvesmis. maSasadame, Tu Cven gvecodineba 

is dro rasac moundeba bgera sagnamde miRwevas, maSin SegviZlia gavigoT 

manZili sagnamde.  

5.1. ultrabgeriTi gadamwodis moqmedebis principi 

ultrabgeriTi gadamwodebi muSaoben piezoeleqtruli 

gardamqmnelebis gamoyenebiT, romelic asruleben rogorc ultrabgeris 

gamosxivebis, agreTve misi mimRebis funqciac. gadamwodi agzavnis bgeriTi 

impulsebis pakets, Semdeg iRebs obieqtisgan arekvlil eqo signals da 

gardaqmnis mas Zabvad. ultrabgeriTi sixSires irCeven 65 khc-sa da 400 

khc-s Soris gadamwodis tipis mixedviT. impulsebis ganmeorebis sixSire 

ki mdebareobs 14 hc-idan 140 hc-mde.  

 gadamwodSi CaSenebuli kontroleri eqo signalamde drois 

intervalisa da bgeris siCqaris mixedviT angariSobs manZils.  

 

 

 

 

nax. 5.3 ultrabgeriTi gadamwodis mgrZnobiarobis zonebi 
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gamosasxivebeli impulsis xangrZlioba (ix. nax. 5.1.b)  Δt da milevis dro 

tmil. qmnian mkvdar zonas, raSic ultrabgeriTi gardamqmneli ver 

aRmoaCens sagans. 

 

 

nax. 5.1. ultrabgeriTi gadamwodis: a)konstruqcia, b) muSaobis drois 

diagrama, g) xmis talRuri gavrceleba 

 

 

nax. 5.2. ultrabgeriTi gadamwodis struqturuli sqema 
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nax. 5.4. ultrabgeriTi gadamwodis bloksqema masxivebliTa da mimRebiT 

ultrabgeriTi gadamwodi Sedgeba ori funqcionaluri kvanZisagan: 

masxiveblisagan da mimRebisagan. masxivebeli agzavnis ultrabgeriT 

signalebs, Tu ki bgeris nakads gzaze Sexvdeba obieqti, maSin Seicvleba 

mimRebis gamosasvlelis mdgomareoba.  

uSualo aRmoCenis ultrabgeriTi gadamwodis funqcionaluri 

sqemaze gaSvebis impulsis zemoqmedebiT gaaqtiurdeba masxiveblis 

aRgznebis sqema, romelic gamoimuSavebs impulsebis serias amplitudiT 24 

v. igive gaSvebis impulsiT xdeba mimRebi gamaZliereblis Sesasvlelis 

blokireba, rac Sewydeba masxiveblis gamorTvis Semdeg. rodesac obieqti 

gamoCndeba kontrolis zonaSi, maSin arekvlili akustikuri signali 

aRZravs membranaze maRali sixSiris cvlad Zabvas, romelic SeizRudeba, 

gaZlierdeba, deteqtirdeba da miewodeba komparators. 

Tu ki am Zabvis sidide gadaaWarbebs winaswar cnobil aRmoCenis 

zRurbls, maSin es miuTiTebs imaze, rom sakontrolo zonaSi imyofeba 

obieqti. eleqtronuli sqema afiqsirebs drois intervals, romelic 

gavida masxiveblis aqtivizaciis Semdeg da aformirebs am drois 

intervalis proporciul eleqtrul signals da gadascevs mas gare 

samyaros interfeisis sqemebis saSualebiT.  

adgilmdebareobis gadamwodebs SeuZliaT amoicnon nebismieri 

obieqtis struqtura: siTxe, metali, fxvnilismagvari masala, gamWirvale 

sagnebi mina da plastikati. ultrabgeriT gadamwodebs SeuZliaT muSaoba 

mtvrian, kvamlian, nislian garemoSic. isini, sxva gadamwodebisagan 

gansxvavebiT ar arian mgrZnobiareni gare sinaTlisagan da xmaurisagan. 
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gamoyenebis maqsimaluri efeqti miiRweva:  

a. rezervuaris gavsebis donisa da simaRlis Sevsebisas;  

b. manZilis gazomvisas;  

g. rulonis diametris gansazRvrisas;  

d. gaRunvisa da gaxevis kontrolisas;  

e. ultrabgeriTi barierebis gamoyenebisas, minisa da plastikuri   

   obieqtebis garkvevisas (mag. boTlebis).  

 

5.2. ultrabgeriTi gadamwodis muSaobis reJimebi 

a.  opozituri reJimi 

 

 

nax. 5.5. ultrabgeriTi gadamwodis muSaoba opozitur reJimSi 

 

gadamcemi da mimRebi calcalke mowyobilobebia da magrdebian 

erTmaneTis sawinaaRmdegod. gamomrTvelis gamosasvleli gaaqtiurdeba 

maSin, Tu ki obieqti gadahkveTs ultrabgeriT konas.  

Taviseburebani:  

- moqmedebis farTo diapazoni, radgan ultrabgeriTi kona gadis  

      sasignalo manZils mxolod erTjer; 

- naklebad aRqmadia interferenciis mimarT, gamosadegia rTul 

pirobebSi samuSaod;  

- xasiaTdeba Zalzed swrafi gadarTvebis unariT;  

- gamoirCeva montaJis gazrdili RirebulebiT, radgan unda 

damontaJdes ori gadamwodi (masxivebeli da mimRebi). 
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b. difuziuri reJimi 

 

 

nax. 5.6. ultrabgeriTi gadamwodis muSaoba difuziur reJimSi 

 

gadamcemi da mimRebi erT korpusSia moTavsebuli. amuSavebis dro 

ufro metia, vidre opozituri gadamwodisaTvis. gadamwods aqvs ori 

erTmaneTisagan damoukidebeli gadarTvis wertili, TviToeuli 

gamosasvleli gaaqtiurdeba maSin, roca obieqti mdebareobs gadarTvis 

Sesabamis pirvel an me-2 diapazonSi. 

Taviseburebebi:  

- aRmoCenis diapazoni damokidebulia obieqtis zedapiris 

Taviseburebsa da maszed bgeris dacemis kuTxeze;  

- dayeneba, martivi da iafia radgan erT blokSia moTavsebuli mTeli 

srulyofili gadamwodi;  

- Cveulebrivad, obieqtebis aRmoCena iwvevs an orobiTi signalis 

gamomuSavebas diskretul gamosasvlelze anda analoguri signalis 

gamomuSavebas analogur gamosasvlelze sididiT (4...20 ma an 0...10 v).  

 

g.  refleqtuli reJimi 

 

 

 

nax. 5.7. ultrabgeriTi gadamwodis muSaoba refleqtur reJimSi 
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masxivebeli da mimRebi moTavsebulia erTi da igive korpusSi 

ultrabgeriTi sxivi airekleba fonisagan (refleqtorisagan) rac Semdeg 

ecema mimRebs. 

obieqtebi, romlebic imyofebian aRmoCenis diapazonSi aRmoCndebian:  

- gazomili manZilis maCveneblis cvlilebiT;  

- arekvlili sxivis mixedviT, masSi warmoSobili kargvebiT, rac 

gamowveulia STanTqmebiTa da arekvlebiT; 

ultrabgeriTi gadamwodis gamosasvleli CairTveba Semdeg 

SemTxvevebSi:  

- gadamwodi iRebs eqo signals patara obieqtisagan bgeriT konusSi 

da sayrdeni refleqtorisagan;  

- gadamwodi aRmoaCens did obieqts da Semdeg ar iRebs eqo signals 

sayrdeni refleqtorisagan;  

- gadamwodi ar iRebs eqos, radgan daxrili sagani gadaxris bgeras.  

 

5.3. ultrabgeriTi gadamwodebis Taviseburebebi 

- rTuli obieqtebis aRmoCenis maRali saimedooba (bgeris CamxSobi 

sagnebi anda sagnebi kuTxovani zedapirebiT);  

- naklebad ganicdian interferenciis zemoqmedebas;  

- gamosadegarni arian rTul samuSao pirobebSi gamosayeneblad. 

amocanebi:  

• is amocanebi romlebsac wyveten ultrabgeriTi gadamwodebi 

analogiuria optikuri gadamwodebis amocanebisa anu afiqsireben 

obieqtis arsebobas mgrZnobierobis zonaSi;  

• optikuri gadamwodebisgan gansxvavebiT, am gadamwodebs SeuZliaT 

muSaoba mtverianobis, kvamlianobis, orTqlianobis pirobebSi;  

• garda amisa ultrabgeriT gadamwodebs SeuZliaT aRmoaCinon 

obieqtebi nebismieri feriTa da arekvlis SesaZleblobiT, aseve 

gamWirvale obieqtebi;  
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• ultrabgeriT gadamwodebSi xdeba daprogramireba wina da ukana 

mgrZnobiarobis zonebisa, rac SesaZleblobas gvaZlevs SevqmnaT 

ufro viwro mgrZnobiarobis zona, anda Tavidan aviciloT yalbi 

anda fonuri obieqtebis zemoqmedeba.  

 

5.4. ultrabgeriTi gadamwodebis gamoyenebis areebi 

ultrabgeriTi gadamwodebis gamoyeneba yvelaze metad efeqturia Semdegi 

miznebis miRwevaSi:  

• obieqtebis distanciuri aRmoCenebi, Cavlis kontroli, 

pozicionireba;  

• obieqtebTan manZilis gazomvebi da Tvalyuris devneba maT mimdinare 

mdgomareobebTan;  

• sacavebis Sevseba nebismieri saxis masalisagan da siTxeebisgan, 

mimdinare da zRvruli doneebis kontroli;  

• konteinerebis Sevsebis kontroli martivi masalebisgan;  

• masalebisa da produqciis dawyoba mocemul zRvrul donemde;  

• satransportero lentis, afskebis, qsovilis da sxv. gawyvetis, 

gaxevis (dakidebis) kontroli;  

• teq. procesebis usafrTxoeba: gadavsebisa da gadadinebis kontroli, 

saxifaTo zonaSi daSvebis signalizacia da sxv.  

• ultrabgeriTi gadamwodis kontrolis obieqtebs warmoadgens: 

masalebi, romlebis irekvlaven bgeras (metali, xe, mina, afski, 

plastikati, qaRaldi, granuli, siTxe da sxv.), masalebi romlebic 

STanTqaven bgeras (fxvnili, poroloni, qsovili, boCko da sxv.).  

 

5.5. ultrabgeriTi gadamwodebis zogadi parametrebi 

kvebis nominaluri Zabva 24 v ;  

kvebis wyaros muSa Zabvis diapazoni 20 ... 30 v;  

nominaluri deni 200 ma;  
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komutaciuri elementis gamoyenebis kategoria DC13;  

komutaciuri elementis dacva - aris;  

amuSavebis indikacia - aris;  

sakuTari moxmarebis deni 100 ma;  

mgrZnobiarobis regulireba - aris  

garemomcveli aris temperatura -25 ... +60 grad. C  

korpusis masala brinjao;  

nakeTobis maqsimaluri masa 0,3 kg.  

 

5.6. ultrabgeriTi gadamwodebis SeerTebebi 

 

 

 

nax. 5.7. ultrabgeriTi gadamwodis SeerTebis sqemebi 

 

 

nax. 5.8. tipiuri ultrabgeriTi gadamwodi tiporazmeri 
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5.7. ultrabgeriTi gadamwodebis gamoyenebis magaliTebi 

 

 

  

 

 

nax. 5.9. ultrabgeriTi gadamwodebis samrewvelo gamoyeneba 
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nax. 5.10. ultrabgeriTi gadamwodebis aRniSvnaTi sistema 
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Tavi VI - fotoeleqtruli gadamwodebi 

fotoeleqtruli (optikuri) gadamwodebi ewodeba eleqtronul 

mowyobilobas, romelsac SeuZlia eleqtromagnituri gamosxivebis 

zemoqmedebiT xilul, infrawiTel Tu ultraiisfer diapazonebSi 

gamoimuSaos da miawodos erTeulovani signali anda signalebis 

erToblioba marTvisa Tu maregistrirebeli sistemis Sesasvlelebs.  

fotoeleqtruli gadamwodebi reagireben rogorc gaumWirvale ise 

naxevradgamWirvale sagnebze, wylis orTqlze, kvamlze, aerozolze. 

optikuri gadamwodebi warmoadgenen ukontaqto gadamwodebis 

saxesxvaobas, radgan ar arsebobs meqanikuri kontaqti gadamwodis 

mgrZnobiare aresa da maszed zemoqmedebis obieqts Soris. 

fotoeleqtruli gadamwodebis es Tviseba iwvevs maT farTo 

gamoyenebas marTvis avtomatur sistemebSi, radgan am gadamwodebis 

moqmedebis siSore ramdenjerme metia sxva tipis gadamwodebTan 

SedarebiT.  

 

6.1. fotoeleqtruli gadamwodebis tipebi 

mowyobilobis tipis mixedviT optikuri gadamwodebi iyofa 

monoblokurad da orad gayofil blokebad. Mmonoblokur gadamwodSi 

masxivebeli da mimRebi imyofebian erT korpusSi, orad gayofil 

blokebSi ki es komponentebi sxvadasxva korpusebSia moTavsebuli.  

muSaobis principis mixedviT ganarCeven optikuri gadamwodebis sam 

jgufs: 

 1.  T tipi – barieruli tipis gadamwodi.  

 2. R tipi – refleqtuli tipis gadamwodi.  

 3. D tipi – difuziuri tipis gadamwodi. 

  

 

1. barieruli tipis gadamwodebi  
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aq masxivebeli da mimRebi sxvadasxva korpusSi imyofebian da isini 

yendeba erTmaneTis mopirdapired erT RerZze. korpusebs Soris daSorebam 

SeiZleba miaRwios 100 metrs. sagani, romelic xvdeba gadamwodis 

moqmedebis aqtiur zonaSi wyvets sxivis svlas. Ees cvlileba fiqsirdeba 

mimRebiT da Sedegad viRebT signals, romelic damuSavebis Semdeg 

miewodeba samarTav mowyobilobas. 

 

 

  

nax. 6.1. barieruli tipis optikuri gadamwodi 

 

barieruli tipis gadamwodebis Rirsebebia:  

- moqmedebis didi manZili (ramdenime aTeuli metri);  

- obieqtebis saimedo aRmoCena mtvrian da tenian garemoSi;  

- mcire obieqtebis aRmoCenis SesaZlebloba;  

- didi arekvliTi Tvisebebis mqone obieqtebis aRmoCena;  

- obieqtma SeiZleba ar aireklos da hqondes nebismieri feri.  

barieruli tipis gadamwodebis naklovanebebia:  

- obieqtze dayenebis siZnele (ori komponentis arseboba).  

 

2. reflektoruli tipis gadamwodebi:  

refleqtoruli tipis gadamwodi erT korpusSi Seicavs rogorc 

optikuri signalis gadamcems, aseve mis mimRebs. sxivis arekvlisaTvis 

gamoiyeneba refleqtori (katafoti). aseTi tipis gadamwodebi aqtiurad 

gamoiyeneba konveierze detalebis daTvlisTvis. refleqtoruli tipis 

gadamwodebis moqmedebis siSorem SeiZleba miaRwios 8 metrs.  

lazeruli diodebis gamoyeneba refleqtoridan sxivis arekvliT 

momuSave fotoeleqtrul gadamwodebSi saSualebas iZleva miRweul iqnas 
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reagirebis mniSvnelovani manZilebi da amasTanave SenarCunebul iqnas 

maRali garCevadoba. poliarizebuli filtris gamoyeneba saSualebas 

iZleva Tavidan iqnas acilebuli rTuli situaciebi zogierTi obieqtis 

aRmoCenisas.  

 

nax. 6.2. refleqtoruli tipis optikuri gadamwodi 

  

refleqtoruli tipis gadamwodebis Rirsebebia:  

- advili dayeneba;  

- gamWirvale obieqtebis deteqtireba;  

- obieqtis gadaxrisas da feris cvlilebisas mcire damaxinjebebi.  

refleqtoruli tipis gadamwodebis naklovanebebia:  

- Sor manZilebze mcire zomis obieqtebis arasaimedo aRmoCena;  

- mapoliarizebeli obieqtebis aRmoCenebis problemebi: pleqsiglazi, 

laminirebuli afski.  

 

3. difuziuri gadamwodebi  

difuziuri arekvlis gadamwodebSi optikuri signalis wyaro da 

misi mimRebi erT korpusSia moTavsebuli. MmimRebi aanalizebs 

sakontrolo obieqtis mier arekvlili sxivis intensivobas. gadamwodebSi 

amuSavebis sizustisaTvis SeiZleba CarTul iyos fonis CaxSobis funqcia.  

moqmedebis siSore damokidebulia obieqtis amreklav Taviseburebebze da 

standartuli samiznis gamoyenebisas SeiZleba miaRwios 2 metrs. 
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nax. 6.3. difuziuri tipis Suqamrekli optikuri gaadamwodi 

 

difuziuri tipis gadamwodebis mgrZnobiaroba SeiZleba 

daregulirdes potenciometris saSualebiT. naTeli obieqtebi aireklaven 

met sinaTles, vidre muqebi, naTeli obieqtebi amasTanave SeiZleba 

aRmoCenili iyos ufro Sor manZilze. amitom, imisaTvis rom muqi 

obieqtebis SemTxvevaSi miRweul iqnas sasurveli Sedegebi, gadamwodis 

mgrZnobiarobas zrdian brunviTi potenciometris saSualebiT. 

  unda aRiniSnos, rom difuziuri gadamwodebisTvis garkveul 

problemas warmoadgens muqi obieqtebis gamocnoba naTel ukana fonze. 

aseve aris garkveuli problemebi rTuli geometriis zedapiris mqone 

sarkovani sagnebis aRmoCenisas da agreTve gare ganaTebis wyaroebis 

gavlenisagan gamocnobis rezultatebze.  

difuziuri tipis gadamwodebis Rirsebebia:  

- martivi dayeneba (ar aris saWiro sawinaaRmdego mxaridan 

gadamwodis dayeneba;  

- naTeli obieqtebis saimedo gamocnoba Sav fonze. 

difuziuri tipis gadamwodebis naklovanebebia:  

- wina da ukana fonebis CaxSobis SeuZlebloba;  

- muqi obieqtebis naTel fonze gamocnobis problemebi. 

 

6.2. sxva tipis optikuri gadamwodebi 

a. optikuri gadamwodi ukana fonis CaxSobiT  

aseTi tipis gadamwodebi afiqsireben obieqtebs mxolod mocemul 

manZilze skanirebis ares sazRvrebSi. Yyvela obieqti, romlebic 
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ganlagebulni arian mocemuli aris sazRvrebs gareT ar zemoqmedeben 

gazomvis rezultatebze, ix. nax. 6.4. 

Rirsebebi:  

- amreklavis saWiroebis ararseboba; 

- advili dayeneba;  

- obieqtis ar aRmoCena ukana fonze (mgrZnobiarobis zonis miRma);  

- Zalzed mcire zomebis obieqtebis deteqtireba maRali sizustiT.  

 

 

 

nax. 6.4. ukana fonis CamxSobi optikuri gadamwodi 

  

- muqi obieqtebis aRmoCenis SesaZlebloba naTel ukana fonze;  

- naklebi damokidebuleba obieqtis mdgomareobasa da missive 

zedapiris fonze.  

N naklovanebebia:  

- SezRuduli muSa distancia (mxolod 2 metramde;  

- ukana fonis cvlilebis SemTxvevaSi obieqtis saimedo aRmoCenis 

SesaZlo problemebi; 

- didi fasi. es gadamwodebi ufro Zviria vidre obieqtidan arekvlis 

principiT momuSave gadamwodebi.  

nax. 6.5 – ze naCvenebia optikuri gadamwodis aRmoCenis diapazoni 
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nax. 6.5. ukana fonis CamxSobi optikuri gadamwodis aRmoCenis 

diapazoni 

 

aseTi tipis gadamwodebis gamoyenebisas mxedvelobaSi unda iqnas 

miRebuli mTeli rigi rTuli momentebi: 

• sarkuli zedapirisa da rTuli reliefis mqone obieqtebis mier 

Seqmnili problemebi, aseT SemTxvevaSi arekvlili sxivi SeiZleba 

ver moxvds obieqtivSi; 

• Tu detalis ukana fonze imyoeba sarkovani obieqtebi,  maSin maT 

SeiZleba gamoiwvion gadamwodis mcdari amuSaveba; 

• ganaTebis wyaroebi, romlebic imyofebian ukana fonze, mniSvnelovan 

gavlenas axdenen gadamwodis muSaobze; 

• mxedvelobaSi unda iqnas miRebuli, rom obieqtis arekvlis unari 

da feri mniSvnelovnad moqmedebs gadamwodis muSa diapazonze. 

b. gadamwodi wina fonis CaxSobiT 

igi realizebulia signalis gamomsxiveblisa da fotomimRebis 

specialuri ganlagebiT. Aam gadamwodebis garantirebuli saimedo 

muSaobisaTvis ukana foni unda iyos SedarebiT naTeli feris da ar unda 

hqondes mniSvnelovani fluqtuaciebi simaRlis mixedviT.  

gadamwodebi wina fonis CaxSobiT aris idealuri arCevani im 

obieqtebisaTvis, romelTac aqvT kritikuli zedapirebi (gamWirvale an 
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sarkiseburi), agreTve rodesac obieqtebs Soris, romlebic moZraoben 

konveierul lentaze aris Zalian mcire manZilebi.  

Rirsebebi:  

- iseTi obieqtebis aRmoCenis SesaZlebloba, romlebic Zalian mcired 

arian gamoSverilni konveieruli lentidan;  

- obieqtebis aRmoCena uswormasworo anda araerTgvarovani 

zedapirebiT. 

naklovanebebi:  

- problemebis warmoqmnis SesaZlebloba konveieris araswori 

gawyobis SemTxvevaSi;  

- SezRuduli muSa distancia. 

 

g. wanacvlebis optikuri gadamwodebi  

wanacvlebis gadamwodebis konstruqcia damuSavebulia maT mier ori 

amocanis realzaciisaTvis, esenia: gazomvis maqsimaluri sizuste da 

damuSavebis maRali siswrafe monacemebis gazomvisas ramdenime 

milimetris diapazonSi, ix. nax. 6.6. 

wanacvlebis tipis gadamwodSi gamoyenebulia gazomvis  

triangulaciuri meTodi. sxivebis kona mimarTulia testirebuli  

obieqtis zedapirze (sxivTa konis wyarod SeiZleba gamoyenebul iqnas  

lazeruli diodi). 

  

 

 

nax. 6.6. wanacvlebis optikuri gadamwodi 
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gadamwodis korpusSi Cayenebulia mimRebis optika, romelic iRebs 

arekvlil sxivs SuqmgrZnobiare elementze. Aarekvlili sxivis 

mdebareobisagan damokidebulebiT da cnobili geometriiT ganisazRvreba 

manZili testirebul obieqtamde.  

Rirsebebi:  

- maRali garCevadoba da sizuste nebismier masalasTan muSaobis 

dros (daburuli, brwyinavi, naTeli da muqi zedapirebiT);  

- gazomvis maRali saimedooba Zlieri kontrastulobis SemTxvevaSic 

ki;  

- gadamwodebis gabarituli zomebis portatuloba;  

- maRali xazobrioba. 

 

d. optikurboCkovani tipis gadamwodebi  

optikurboCkovani fotoeleqtruli gadamwodebis, sqema naCvenebia  

nax. 6.7.-ze. 

  

 

 

nax. 6.7. optikurboCkovano fotoeleqtruli gadamwodi 

 

eleqtruli nawili moTavsebulia xelmisawvdom da usafrTxo 

adgilas, xolo mimRebi da gadamcemi gamotanilia uSualod deteqtirebis 

zonaSi. isini gadascemen Suqsignals optikurboCkovani kabeliT.  

am gadamwodebisTvis damaxasiaTebelia deteqtirebis yvela meTodi 

(difuziuri, sxivis gadakveTis safuZvelze da a.S.S.).  

optikurboCkovani fotogadamwodebi SeiZleba gamoyenebul iqnas im 

SemTxvevebSic, rodesac gazomvis zonaSi SeimCneva dartymiTi zemoqmedeba, 

vibracia, maRali temperatura da Zlieri magnituri velebi. 
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Rirsebebi:  

- ugrZnobloba vibraciebisa da dartymebis mimarT;  

- martivi dayeneba;  

- xmaurdaculoba (optikuri kabeli daculia eleqtruli da 

magnituri xmaurisagan);  

- moqnili boCkovanoptikuri kabeli;  

- muSaoba eqstremalur pirobebSi.  

naklovanebebi:  

- aramedegoba zogierT qimiuri nivTierebebis mimarT  

- statikuri muxtis dagrovebis SesaZlebloba. 

 

6.3. fotoeleqtruli gadamwodebis moqmedebis principi 

optikuri ukontaqto gadamwodebi (gamomrTvelebi) Sedgeba 2 

funqcionalurad damTavrebuli blokebisagan – gamosxivebis wyarosa da 

gamosxivebis mimRebisagan: 

 

 

 

nax. 6.8. fotoeleqtruli gadamwodis masxivebeli 

 

1. gamosxivebis wyaro (masxivebeli) Seicavs:  

• generators - igi gamoimuSavebs eleqtruli impulsebis 

Tanmimdevrobas, romlebic miewodeba masxivebels;  
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• gamomsxivebels - igi aris infrawiTeli an optikuri (wiTeli) 

diapazonis masxivebeli, romelic warmoSobs gamosxivebas;  

• indikatoris - igi gviCvenebs kvebis wyaros Zabvis arsebobas 

masxivebelze.  

2. mimRebi Seicavs: 

 

nax. 6.9. fotoeleqtruli gadamwodis mimRebi 

 

• fotomimRebs (fotodiodi, fototranzistori) – igi SeigrZnobs 

gamosxivebas da gardaqmnis mas eleqtrul signalad;  

• demoduliatori - gardaqmnis cvladi rxevebis amplitudis 

cvlilebas mudmiv ZabvaT; 

• trigeri - uzrunvelyofs gadarTvis signalis frontis aucileblad 

saWiro damrecobas da histereziss;  

• Suqdiodur indikators – igi uCvenebs gamomrTvelis CarTul Tu 

gamorTul mdgomareobas, uzrunvelyofmis Sromisunarianobas, 

mowyobilobis gawyobisa da remontis operatulobas;  

• kompaunds – igi uzrunvelyos magari nawilakebisa da wylis 

SeRwevisagan auclebeli dacvis xarisxs;  

• korpuss – igi uzrunvelyofs gamomrTvelis montaJs, icavs 

meqanikuri zemoqmedebisagan, igi damzadebulia poliamidisgan.  
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amgvarad, fotoeleqtruli (optikuri) gadamwodebi funqcionireben 

da moqmedebis principis mixedviT iyofian sam ZiriTad nawilad:  

obieqtisagan amreklavi gadamwodebi –romlebic gamoasxiveben da iReben 

gadamwodis moqmedebis sferoSi mdebare obieqtisagan arekvlil Suqs. 

 

nax. 6.10. obieqtisagan amreklavi gadamwodi 

 

• rogorc ki gadamwodi daiWers Suqis sakmaris energias mis 

gamosasvlelze dayendeba Sesabamisi logikuri done;  

• manZili gadamwodidan obieqtamde damokidebulia aRmosaCeni 

obieqtis zomebze, ferze, zedapiris uswormasworobaze da sxv. da 

SeiZleba miaRwios or metrs;  

 

 

 

nax. 6.11. obieqtidan arekvlis gadamwodis muSaobis principi 

 

• konstruqciulad masxivebeli da mimRebi imyofebian erT korpusSi; 
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am tipis gadamwodebis ZiriTadi Rirsebebia: refleqtoris 

ararseboba,  dabali fasi, naTeli obieqtebis aRmoCenis maRali 

albaToba Sav fonze; 

• am tipis gadamwodebis ZiriTadi naklovanebebia: wina da ukana 

fonebis CaxSobis ararseboba da Savi obieqtebis aRmoCenis 

problemebi TeTr fonze. 

gamWoli tipis gadamwodebi 

aseTi tipis gadamwodebs aqvT gancalkavebuli konstruqciis 

sinaTlis wyaro da mimRebi, romlebic ganlagebulni arian erT RerZze 

erTmaneTis sapirispirod. nebismieri sagani, romelic moxvdeba 

gadamwodis sinaTlis nakadSi wyvets mas da iwvevs gamosasvlelis 

logikuri mdgomareobis cvlilebas;  

 

nax. 6.12. gamWoli tipis gadamwodi 

Rirsebebia:  

- muSaobis didi diapazoni – 350 metramde;  

- obieqtebis saimedo aRmoCena mtvrian da tenian SenobebSi; 

- maRali Tvisebebis mqone obieqtebis aRmoCena; 

- agreTve mcire zomis obieqtebis aRmoCenis SesaZlebloba;  

naklovanebebia: 

- maRali fasi obieqtebidan amreklav gadamwodebTan SedarebiT; 

- siZneleebi gadamwodis instalaciis dros; 

- gawyobis siZnele ori komponentis arsebobisagan gamomdinare;  

 

gamWoli tipis gadamwodis muSaoba sxivis gadakveTis sxvadaxva poziciis 

dros naCvenebia nax. 6.13. – ze.  
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nax. 6.13. mwyvetaras muSaobis principi sxivis gadakveTisas 

 

refleqtorisagan amreklavi gadamwodebi 

 

nax. 6.14. refleqtorisagan arekvlis tipis gadamwodi 

 

• sinaTlis nakads dambrunebelidan amreklavi gadamwodebi 

gamoasxiveben da iReben nakads, romelic arekvlilia specialuri 

amreklavidan (refleqtorisgan), sxivis wyvetisas gadamwodis 

gamosasvlelze gaicema Sesabamisi signali;  

• moqmedebis siSore damokidebulia garemos mdgomareobaze (mtveri, 

kvamli dasxv.) daSeiZleba miaRwios 5 metrs;  

• konstruqciulad gadamwodi moTavsebulia erT korpusSi. 

 

 



67 
 

 

nax. 6.15. refleqtorisagan arekvliT moqmedi gadamwodis 

 

moqmedebis principi: a) avtokolimaciiT, b) ori linzis gamoyenebiT  

• es mowyobilobebi ori saxisaa gadamwodebi avtokolimaciiT da 

gadamwodebi ori linziT, romelTa moqmedebis principi 

warmodgenilia naxazze;  

• poliarizuli filtrebis gamoyeneba SesaZleblobas iZleva Tavidan 

iqnas acilebuli rTuli situaciebi, mTeli rigi obieqtebis 

aRmoCenis dros, xolo lazeruli diodebis gamoyeneba saSualebas 

iZleva gafarTovdes muSa diapazoni maRali garCevadobis unaris 

SerCunebasTan erTad;  

Rirsebebi: detalis aRmoCenis SesaZlebloba nulovan manZilze 

gadamwodisgan, martivi dayeneba, muSaobis didi diapazoni (45 

metri), martivi regulireba, yvela tipis obieqtis aRmoCenis 

SesaZlebloba maT Soris sarkovani zedapirebiTa da gamWirvale 

obieqtebis;  

• naklovanebebi: mapolarizebuli masalebisagan damzadebuli 

obieqtebis aRmoCenis problemebi da mcire zomis obieqtebis 

arasaimedo aRmoCena did manZilebze.  

• fotoeleqtruli gadamwodebi ukana frontis CaxSobiT – 

afiqsireben obieqtebs garkveul, winaswar mocemul manZilze 

skanirebis aris sazRvrebSi. yvela obieqti, romlebic moTavsebulia 

aRniSnuli aris miRma ar moqmedeben gazomvis rezultatebze;  

• aseTi tipis gadamwodebi farTod gamoiyeneba warmoebis mraval 

sxvadasxva dargSi;  



68 
 

• am tipis gadamwodebis gamoyenebis dros wina an ukana fonis 

CaxSobiT skanirebis diapazoni yendeba optikuri iustirebis gziT.  

 

fotoeleqtruli gadamwodi optikurboCkovani kabeliT  

fotogadamwodebi optoboCkoTi Seucvlelia Znelad misadgom 

adgilebSi aRmoCenebis amocanebis gadasawyvetad. aq SeiZleba, rom erTma 

maZlierebelma blokma imuSaos erTdroulad ramdenime optikur 

kabelTan, romelTa gadamwodebic erTmaneTisagan SeiZleba gansxvavebul 

iyos rogorc konstruqciuli TaviseburebebiT ise aRmoCenis meTodiT, ise 

rom momxmarebels ar sWirdeba Secvalos mTeli gadamwodi marTvis 

amocanebis cvlilebisaTvis.  

aq sakmaod sapasuxismgeblo amocanaa optikuri kabelis swori 

SerCeva. cnobilia ori tipis optikuri boCko: plastikuri (diametriT 10 ... 

70 mkm) da minis (0.5 ... 1,5 mm). plastikuri kabelis Rirsebebia dabali fasi 

da vibraciebisa da dartymebis mimarT ugrZnobloba, kabelis 

SesaZlebloba mniSvnelovan moRunvebze.…  

naklovanebebi:  

zogierTi qimiuri nivTierebis mimarT aramdgradoba. statikuri 

muxtis dagrovebis unari da viwro samuSao temperaturuli diapazoni: (-

40...70°.). rac Seexeba minis optoboCkos, misi Rirsebebidan unda gamovyoT 

kabelis mniSvnelovavi sigrZe (10 m-de), SesaZlebloba maRal 

temperaturebze muSaobisa, aqvs mcire wona, afeTqebadaculobis 

realizaciis SesaZlebloba, ugrZnobloba dartymebis mimarT, maRali 

fasi da problemebi mtvrian SenobebSi muSaobisas. 
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 nax. 6.16. optikurboCkovani kabeliani fotoeleqtruli 

gadamwodi 

 

6.4. fotoeleqtruli gadamwodebis teqnikuri maxasiaTeblebi 

• kvebis Zabva 10 ... 30 v;  

• moxmarebuli deni 10 ma;  

• gamomavali kaskadi (N-P-N/P-N-P);  

• datvirTvis deni 100 ma;  

• amuSavebis dayovneba 100 ... 200 mwm;  

• komutaciis funqcia Ria/CakeTili;  

• deteqtirebis kuTxe 20 ... 30;º  

• temperaturuli diapazoni (- 10 ... +50º)C;  

• dacvis xarisxi IP-58;°  

• Suqdioduri indikatori;  

• korpusis masala poliamidi, alumini.  
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6.4. fotoeleqtruli gadamwodebis SeerTebebi 

 

 

nax. 6.17. fotoeleqtruli gadamwodebis SeerTebebi 
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Tavi VII - enkoderebi 

7.1. Sesavali 

fotoeleqtruli (optikuri) gadamwodebis bazaze Seqmnilia xazuri 

da kuTxuri gadaadgilebebis gadamwodebi e.w enkoderebi. aseTi tipis 

gadamwodebis sizustem SeiZleba miaRwios 1 mkm-idan 1 mm-mde, Tu gasazomi 

manZili icvleba Sesabamisad 8 mm-idan 3 m-mde. kuTxuri gadaadgilebis 

gadamwodebs SeiZleba hqondeT 100-dan 10000 -mde markeri erT brunze anu 

maTi garCevadoba SeiZleba iyos 5 wamamde. 

 

7.1. meqanikuri enkoderi 

umartivesi tipis enkoderis saxeobas warmoadgens meqanikuri tipis 

enkoderebi, romelTac iseve rogorc cvlad rezistorebs aqvT win 

gamoweuli RerZi, razedac SeiZleba damagrebul iqnas iseTive saxeluri 

rogorc cvlad rezistoreze. saxeluris brunva iwvevs enkoderis mier 

impulsebis Tanmimdevrobis gamomuSavebas, rac Semdeg miewodeba 

mikrokontrolers da aZlevs mas informacias imis Sesaxeb, Tu ramdenad 

unda gaizardos an Semcirdes esa Tu is mniSvneloba mag. ramdenad unda 

Seicvalos signalis xmamaRloba da sxv. 

amasTanave, enkoderi isea mowyobili, rom mokrokontrolerma 

SeiZleba gaarCios ara marto sidide, razedac moiTxoveba parametris 

cvlileba, aramed amave parametris cvlilebis mimarTuleba dakleba an 

momateba. amis SesaZleblobas gvaZlevs enkoderis konstruqcia, sadac 

RerZis erTi minmarTulebiT brunva iwvevs mag. xmis Zalis momatebas, 

xolo meore mimarTulebiT brunva ki – daklebas. 
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nax. 7.1. mwyvetara tipis moZraobis optikuri deteqtoris bazuri sqema: 

a) meqanikuri enkoderis moqmedebis principi, b) enkoderis sqema, 

enkoderis funqcionirebis droiTi diagrama 

 

naxazidan Cans, rom meqanikur enkoders aqvs ori wyvili meqanikuri 

kontaqti, maTTan mierTebulia sami gamomyvaniT, saidanac erTerTi maTgani 

saerToa orTave wyvilisTvis da maszed modebulia kvebis Zabva. 

enkoderis saxeluris brunvisas diskos kbilebi gadaadgildebian 

kontaqtebis RreCoebSi da xsnian da kraven kontaqtebs monacvleobiT, 

Sedegad kontaqtebis danarCen gamomyvanebze Cven viRebT impulsebis or 

Tanmimdevrobas, anu meandras romlebic erTmaneTis mimarT 90-kuTxiT 

aris daZrulni.  

aq ismis kiTxva, Tu rogor igebs mikrokontroleri enkoderis 

mobrunebis kuTxes? is ubralod iTvlis impulsebis  raodenobas. xolo 

Tu rogor igebs mikrokontroleri brunvis mimarTulebas? es naTelia 

drois diagramidan, Tu pirveli kontaqtis impulsi ukve damdgaria da 

meore impulsis wina fronti Cndeba pirvelis SuaSi, rogorc es naxzzea 

naCvenebi, maSin enkoderi brunavs erTi mimarTulebiT, xolo Tu meores 

impulsia damdgari da pirvelis impulsi Cndeba mis SuaSi, maSin igi 

brunavs uku mimarTulebiT. am droiT Tanafardobebs ki advilad arkvevs 

mikrokontroleri masSi Cawerili programis mixedviT;  
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7.2. optikuri enkoderi 

optikuri enkoderi Sedgeba Txeli optikuri diskosagan da 

stacionaruli blokisagan – gamzomi Tavakisagan, romelic Seicavs Suqis 

wyarosa da fotodeteqtors. optikuri diskos aqvs aragamWirvale da 

gamWirvale (markerebi) monakveTebi. diskos muSaobisas markerebi atareben 

anda wyveten Suqis sxivs, rac mimarTulia Suqis wyarosagan 

fotomimRebisaken. 

 

      

nax. 7.2. mwyvetara tipis moZraobis optikuri deteqtoris bazuri sqema: 

a) elneqtronuli enkoderis moqmedebis principi, b) sinusoidaluri 

signalebi deteqtoris gamosasvlelidan, g) impulsuri signalebi 

enkoderis eleqtronuli blokis gamosasvlelidan 

 

fotodeteqtori (ix. nax. 7.2.) generirebs signals sixSiriT romelic 

tolia koduri elementebis gadaadgilebis sixSirisa cifruli an 

analogiuri formiT, romelic Semdeg SeiZleba gaZlierdes da 

warmodgenil iqnas cifrul formaSi (A arxi).  
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“Suqdiod - fototranzistori”-is meore wyvilis damatebisas, Tu ki 

igi pirvelTan SedarebiT kuTxurad wanacvlebiT, signalis periodis 

meoTxediT, iqneba dayenebuli, SeiZleba miRebul iqnas impulsebis meore 

Tanmimdinareoba – B arxi, romelic. A arxTan SedarebiT wanacvlebuli 

iqneba 90º-iT. enkoderi, romelic iyenebs or optikur gadamwods, 

SesaZleblobas gvaZlevs ganvsazRvroT optikuri diskos brunvis 

mimarTuleba. 

  moZraobis deteqtirebis yvela cnobili optikuri sqema dadis or 

bazur sqemebze, romlebic naCvenebia nax. 7.3. - ze.  

 

 

 

nax. 7.3. mwyvetara tipis moZraobis optikuri deteqtoris bazuri sqema 

 

naxazze warmodgenilia mwyvetara tipis moZraobis optikuri 

deteqtirebis bazuri sqema. sadac a-g Wriluri formis optikuri 

gadamwodi-mwyvetarebia: 1 – gadamwodis korpusi; 2 – Suqdiodi; 3 – 

fotomgrZnobiare elementi (fotodiodi an fototranzistori); a – 

gadamwodis korpusi: 4 –korpusis samontaJo elementebi; 5 – terminalebi 

sabeWd dafaze montaJisaTvis; b – xazuri gadaadgilebis mwyvetaraa, anu 

xazuri siCqaris gadamwodi (garkveuli xazuri mdgomareobis cifruli 

indikatori): 4 – xazuri rotori (xazurad gadaadgilebadi elementi) 

mimdevrobiT dalagebuli optikurad gamWirvale da optikurad 

gaumWirvale monakveTebiT; 5 - terminalebi sabeWd dafaze montaJisaTvis; 

v. kuTxuri siCqaris gadamwodi (garkveuli kuTxuri mdgomareobis 

indikacia); 4 - mbrunavi frTebi – friala gaumWirvale kbilebiT; 5 – 
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mbrunavi RerZi; d – Wriluri optomwyvetaras analogi holis gadamwodiT: 

1 - gadamwodis korpusi; 2 – magniti; 3 – holis gadamswodi 

(unipoliaruli gasaRebi); 4 – magnitogamtari; 5 – terminalebi samontaJo 

plataze montaJisaTvis; 6 – mbrunavi rotori –friala feromagnituri 

masalisagan damzadebuli frTebiT; 7 – mbrunavi RerZi. 

  

7.3. optikuri enkoderis moqmedebis principi 

optikuri enkoderis ZiriTadi elementebia Suqdiodi da 

fotodeteqtori (fototranzistori), romlebic gancalkavebulni arian 

gadamwodis sxeulSi haeris zoliT. roca Suqi Suqis wyarodan ecema 

fototranzistors, maSin igi gaRebulia da mis gamosasvlelze Zabvis 

dabali donea. Tu ki WrilSi gamoCndeba gaumWirvale rotoris elementi, 

maSin Suqis gza Suqdiodsa da fototranzistors Soris gadaiketeba, rac 

iwvevs fototranzistoris gamosasvlelis gadarTvas maRali donisaken.  

Wriluri optomwyvetarebi farTod gamoiyeneba Zravis siCqaris 

deteqtivobisaTvis, romlis RerZzec ganlagebulia rotori, romelic 

periodulad wyvets optikur arxs, magram praqtikaSi maTi gamoyeneba 

SezRudulia mgrZnobiarobiT gaWuWyianebasa da temperaturasTan 

dakavSirebiT (Cveulebriv 90ºC). mniSvnelovan wilad am problemas wyvets 

mwyvetaras sqemis alternativa holis gadamwodis safuZvelze, magram 

optomwtvetarasgan gansxvavebiT frialas frTebs waeyeneba minimaluri 

zomebis qoneba, rac Tavis mxriv aadvilebs gadamwodis sivrcobliv 

ganlagebas.  

Semdeg naxazze ilustrirebulia difuziuri tipis optikuri 

gadamwodi, romelic analogurad funqcionirebs, magram gansxvavdeba 

imiT, rom fototranzistoris gadarTva xdeba im SuqiT, romelic 

airekleba deteqtirebuli obieqtis zedapiridan.  

sxivi, romelic areklilia standartuli zedapiridan ar aris 

fokusirebuli da warmoadgens gadakveTil konuss fuZiT am amreklav 

zedapirze, rac ar iZleva saSualebas gamoviyenebul iqnas mcire 
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amreklavi obieqtebi da SeizRudos gadamwodis sivrculi ganlageba.  

imisaTvis, rom Semcirdes arekvlili sxivis diametri Suqis wyarod 

gamoiyeneben lazerul Suqdiodebs, xolo sxivis fokusirebisaTvis mis 

gzaze Suqdiodidan fotodeteqtors Soris gadamwodSi ayeneben linzebs.  

 

 

 

nax. 7.4. difuziuri tipis optikuri gadamwodi 

 

naxazze: 1 – gadamwodis korpusi; 2 – Suqdiodi; 3 - fotomgrZnobiare 

elementi (fototranzistori an fotodiodi); 4 – terminalebi sabeWd 

plataze damontaJebisaTvis; a - gadamwodis konstruqcia; b – xazuri 

siCqaris gadamwodi (garkveuli mdgomareobis indikacia); 5 – xazuri 

rotori maRali amreklavi da dabali amreklavi Tvisebebis mqone 

erTmaneTis mimarT morigeobiT ganlagebuli monakveTebiT; g – kuTxuri 

siCqaris gadamwodi (garkveuli kuTxuri mdgomareobis idikacia; 5 – 

mbrunavi rotori – friala maRali amreklavi da dabali amreklavi 

Tvisebebis mqone erTmaneTTan morigeobiT ganlagebuli monakveTebiT; 6 - 

mbrunavi RerZi; d – kuTxuri siCqaris gadamwodi rotori specialuri 

konstruqciiT; 5 –fonis dabali amreklavi Tvisebebis mqone (Savi foni) 

mbrunavi rotori; 6 – rotori, rigrigobiT ganlagebuli maRali 

amreklavi Tvisebebis mqone zolebiT; 7 – mbrunavi RerZi.  

refleqtoruli tipis gadamwodis saxesxvaobaa gadaadgilebis 

optikur-boCkovani gadamwodi, romelic Seicavs boCkovani optikis or 

jgufs: Suqis wyarosTan SeerTebul gadamcem optikur boCkovan kabels da 

da fotodeteqtorTan SeerTebul optikur boCkovan kabels. Suqis 
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wyarodan Suqi optikuri boCkos gavliT ecema obieqtis zedapirs da 

airekleba misgan. am arekvlili sxivis nawili miewodeba mimRebi 

optikuri boCkos gavliT fotodeteqtorze, romelic aregistrirebs 

miRebuli sxivis intensiobas, rac Tavis mxriv warmoadgens araxazur 

funqcias zedapiris Tvisebebsa da manZils Soris obieqtamde.  

difuziuri gadamwodebi gamoiyeneba mraval sxvadasxva sferoSi, 

mrewvelobaSi anda kompiuterebSi (gadamwodebi kompiuterul TagvebSi), 

saaavtomobilo eleqtronikaSi – mag. mgzavris mdgomareobis 

kontrolisTvis, wvimis gadamwodebSi da sxv.  

 

7.4. optikuri mowyobilobebis sqemoteqnikis Taviseburebebi 

  optikuri gadamwodi – es is mowyobilobaa, romelic zomavs 

eleqtro magnituri talRebis intensivobas ultraiisferidan 

infrawiTeli sxivebis diapazonSi. 

   

 

nax. 7.5. tipiuri principialuri eleqtruli sqemebi optomwyvetarasa da 

refleqtoris SeerTebisaTvis 

  

a - sqema fototranzistoris gamoyenebiT da cifruli gamosasvleliT;  

b - sqema fotodiodis gamoyenebiT da analoguri impulsuri gamosasvliT;  
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g - sqema fotodiodis gamoyenebiT da cifruli impulsuri 

gamosasvleliT. 

naxazze VSD1 – Suqdiodia, VD2 – fotodiodia, VT1 – 

fototranzistoria, R1, R2 - denis SemzRudavi rezistorebi, VD3 - 

operaciuli maZlierebeli.  

mgrZnobiare elementad aseTi gazomvebis dros Cveulebriv 

gamoiyeneba fototranzistori, romelic Suqis sxivebis dacemis dros 

icvlis winaaRmdegobas da xdeba kargad gamtari elementi, igi gadadis 

gaJRenTvis reJimSi da amiT uzrunvelyofs mza cifruli signalis 

gamomuSavebas gamosasvlelze.  

 

7.5. kuTxuri optikuri enkoderebi 

 

 

nax. 7.6. inkrimentaluri enkoderi, fardobiTi mdgomareobis, siCqarisa da 

minarTulebis enkoderebi 

 

optikurma teqnologiam SemogvTavaza enkoderebis agebis mravali 

klasikuri meTodi – gadamwodisa, romelsac SesaZlebloba aqvs 
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warmogvidginos informacia obieqtis mdgomareobis, moZraobis an 

moZraobis mimarTulebis Sesaxeb uSualod cifruli anda impulsuri 

Tanmimdevrobis saxiT.  

maRali sizuste, informaciis cifrul formaSi warmodgenis 

SesaZlebloba, stabiluroba, mdgradoba xelSeSlebis mimarT 

uzrunverlyofilia im principebis SesrulebiT, romlebic devs 

enkoderebis teqnologiebSi.  

kuTxuri optikuri enkoderi Sedgeba Txeli optikuri diskisa da 

stacionaluri blokisagan – gamzomi Tavakisagan, romelic Seicavs sxivis 

wyarosa da fotodeteqtors. gamzomi Tavaki SeiZleba agebul iqnas 

rogorc mwyvetaras aseve refleqtoris principiT.  

mwyvetara tipis optikuri diski Seicavs gamWirvale da gaumWirvale 

monakveTebis kodur Tanmimdevrobebs. niSnulebi SeiZleba warmoadgendes 

mag. naxvretebs metalur diskSi, anda niSnulebs minis diskze. diskis 

brunvis dros markerebi wyveten sxivis konas, romelic mimarTulia Suqis 

wyarodan foto mimRebisaken.  

fotodeteqtori generirebs signals im sixSiriT, ra sixSiriTac 

misdeven erTmaneTs koduri niSnulebi. sworkuTxa impulsebis gare 

mTvlelis mierTebiT optikuri meTodi iZleva SesaZleblobas gaizomos 

diskis brunvis kuTxuri siCqare. diskze specialuri indeqsuri aRniSvnis 

dataniT optikuri meTodi saSualebas mogvcems gavzomoT diskis 

fardobiTi mdgomareoba 360 gradusisº diapazonSi.  

“Suqdiodi-fotodiodis” meore wyvilis damatebiT, romelic 

pirvelis mimarT kuTxurad iqneba wanacvlebuli, miRebul iqneba 

impulsebis meore Tanmimdevroba – arxi b, romelic pirveli a arxis 

mimarT fazurad iqneba wanacvlebuli 90º-iT. aseT enkoderebs Cveulebriv 

inkrimentaluri enkoderebi ewodebaT. im inkrimentalur enkoders, 

romelic iyenebs sam optikur arxs (erTs – sawyisi mdgomareobis 

deteqtirebisaTvis, xolo ors erTmaneTis mimarT 90º-iTºkuTxiT waZruli 
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impulsebis genrirebisaTvis), SeuZlia erTdroulad gazomos lilvis 

adgilmdebareobac, siCqarec da brunvis mimarTulebac.  

inkrementaluri enkoderebis garCevadoba izomeba erT arxze 

impulsebis raodenobiT erTi brunvis ganmavlobaSi. gadamwodis 

garCevadoba SeiZleba gaizardos ufro meti xazebis damatebiT optikur 

diskze. inkrementaluri enkoderis ZiriTadi naklia is, rom impulsebis 

Tanmimdevroba grovdeba gare buferSi an mTvlelSi da Tu ki am dros 

moxda kvebis blokis mokle xniT gamorTva, maSin anaTvali ikargeba. 

kvebis blokis mowesrigebis Semdeg ki enkoderi ver SeZlebs informaciis 

warmodgenas diskis zusti mdgomareobis Sesaxeb, manam ar iqneba miRebuli 

impulsi saindeqso niSnulidan, romelic Semdeg anulebs mTvlelis 

mdgomareobas da iwyebs anaTvalis aRebas Tavidan.  

am problemis gadawyvetaa absoluturi enkoderis gamoyeneba, 

romelic iyenebs mdgomareobis gansazRvris ufro zust meTods, rac 

dafuZnebulia absoluturi mdgomareobebis kodirebaze segmentebis 

mravlobiTi jgufebis gamoyenebiT, romlebic ganlagebulia diskze 

wrexazebis koncentrirebuli zolebis saxiT. 

 

7.6. absoluturi enkoderi 

  absoluturi enkoderi miekuTvneba im enkoderebis tips, romelic 

lilvis yoveli poziciisaTvis gamoimuSavebs esabamis unikalur kods. 

inkrementaluri enkoderisagan gansxvavebiT impulsebis mTvleli mas ar 

sWirdeba radgan am SemxvevaSi mobrunebis kuTxe yovelTvis cnobili 

iqneba. absoluturi enkoderi yovelTvis aformirebs signals rogorc 

diskis brunvis dros aseve gaCerebul mdgomareobaSi.  

absoluturi enkoderis diski ganirCeva inkrimentaluri 

enkoderisagan, radgan aqvs ramdenime koncentrirebuli biliki. 

TviToeuli bilikisgan formirdeba unikaluri kodi lilvis nebismieri 

konkretuli  poziciisaTvis.  
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nax. 7.7. a) absoluturi enkoderis koduri badroa, b) konstruqcia 

 

      

nax. 7.8. absoluturi enkoderi - absoluturi mdgomareobisa da siCqaris 

enkoderi 
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7.8. naxazze a-b - 4 bitiani kuTxuri absoluturi enkoderia; g – gamzomi 

Tavakis konstruqciaa, sadac: 1 – gadamwodis korpusiaa, 2 – Suqdiodebis 

masivia, 3 – fotodeteqtorebis (fotodiodebi/fototranzistorebi) masivi, 

4 - gamzomi Tavakis terminalebia, 5 – 4 bitiani absoluturi rotoria 

greis kodiT; 6 – mbrunavi RerZi, d – 4 bitiani minis absoluturi 

rotoris varianti orobiTi kodiT, e – absoluturi enkoderis 

gamosasvleli cifruli (impulsebis saxiT) kodi.  

koncetrirebuli wriuli zolebi iwyeba enkoderuli diskos 

centrSi, masTan yoveli Semdegi wriuli zoli xasiaTdeba orjer meti 

segmentebis raodenobiT winasTan SedarebiT. pirvel zols eqneba mxolod 

erTi gamWirvale da aseve mxolod erTi gaumWirvale segmeti, meores – 

or-ori aseTive segmentebi, mesames – oTx-oTxi da a.S.S.  

zolebis raodenoba gansazRvravs enkoderis Tanrigianobas. 4 

wriul zols Seesabameba 4 Tanriga enkoderi 16 mdgomareobaze (2 

xarisxad oTxSi), 16 Tanriga enkoders ki Seesabameba 32767 mdgomareoba; 

absolutur enkoderSi orobiTi kodis wakiTxvisaTvis aucilebelia TiTo 

Suqis wyaro da fotomimRebi yoveli zolisaTvis.  

radganac absoluturi enkoderi yovelTvis qmnis sxvadasxva bitebis 

kombinacias yoveli kuTxuri mdgomareobisaTvis, amitom igi yovelTvis 

warmoaCens informacias sistemis kuTxuri mdgomareobis Sesaxeb. enkoders 

yoveli gamorTvisa da CarTvisas ar Wirdeba raime aparaturuli an 

programuli incializacia, igi ufro mdgradia SeSfoTebebisa da 

xelSeSlebis mimarT, radgan SeSfoTebis Semdegi mdgomareoba mainc 

wakiTxuli iqneba sworad. 

  absolutur enkoderebSi informaciis kodirebisTvis farTod 

gamoiyeneba orobiTi kodebi, romlebic SeiZleba pirdapir gadamuSavebul 

iyos pirdapir mikroprocesoris mier. orobiTi kodebi Sedgeba mxolod 0-

isa da 1-s kombinaciebisagan.  
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1010 - ase gamoiyureba ricxvi 10 orobiT kodSi. udidesi ricxvi, 

romelic SeiZleba gamosaxul iqnas orobiTi kodiT damokidebulia 

gamoyenebuli Tanrigebis raodenobaze. mag. 0-dan 7-mde ricxviTi 

mniSvnelobebis gamosaxvisaTvis orobiT kodSi sakmarisia gvqondes 3 – 

Tanrigiani anu 3 – bitiani orobiTi kodi: (ix. cxrili 7.1.), saidanac Cans, 

rom ricxvebisaTvis, romlebic 7-ze metia orobiT kodSi sadac mxolod 3 

Tanrigia ukve aRar aris koduri kombinaciebi. cnobilia, rom zogadad n 

bitiani (Tanrigiani) sistemisaTvis SesaZlebelia 2 xarisxad n kombinaciis 

miReba. praqtikaSi im enkoderebs sadac gamoyenebulia standarTuli 

orobiTi (binaruli) kodi aqvs erTi nakli: rodesac gadasvla xdeba 1111 – 

kombinaciidan 0000 – konmbinaciaze yvela biti icvleba erTdroulad da 

roca es gadasvla realur sistemaSi moxdeba praqtikulad 

araerTdroulad, maSin SeiZleba moxdes Secdoma. 

cxrili 7.1. 

 

 

 

naxazze 7.8.  a da b sqemebze oTxi optikuri gadamwodi deteqtireben 

diskis markerebs oTxTanriga greis kodSi. aq yvela calkeuli 

gadasvlisaTvis icvleba mxolod erTi pozicia (biti), amitom es kodi 

xasiaTdeba SeumcdarobiT, magram misi naklovanebaa kodirebis sxva 

sqemebis gamoyeneba, signalebis Sefasebis sirTule da signalis 

aracalsaxa gamosaxuleba moulodneli SeSfoTebis dros. 
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cxrili 7.2. 

 

 

cxrilidan 7.2. Cans, rom Tu ki ricxvi warmodgenilia greis kodSi, 

maSin erTi ricxvidan meoreze gadasvlisas (mezobelze) mdgomareobas 

icvlis xolod informaciis erTi biti, maSin roca orobiT kodSi 

mdgomareoba SeiZleba Seicvalos ramdenime bitma erTdroulad. 

Tu enkoders aqvs greis kodis gamosasvleli, maSin mas arasdros 

eqneba Secdoma wakiTxvis dros da amitom gamoiyeneba mraval absolutur 

enkoderebSi. Tumc mxedvelobaSi unda iqnas miRebuli, greis kodiT 

warmodgenil informacias aqvs sufTa kodirebuli xasiaTi da arafriT 

ar mogvagonebs realur informacias, amitom misi Semdgomi gamoyenebis 

mizniT aucilebeli xdeba misi gardaqmna standartul binarul kodSi 

specialuri grei-binaruli dekoderis (programul/aparaturuli) 

daxmarebiT.  
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7.7. mravalbrunviani kuTxuri enkoderebi 

  absoluturi enkoderis Rirseba isaa, rom brunvis sixSire SeiZleba 

Semcirebul iqnas enkoderis diskos erT brunvamde manqanis mTeli muSa 

ciklis ganmavlobaSi. es SesaZleblobas gvaZlevs gazrdili sizustiT 

SevZloT deteqtireba 360º - ze naklebi kuTxuri gadaadgilebebis dros. 

Tu ki saWiroa 360º - ze meti kuTxuri gadaadgilebebis gazomvebi, mag. 

RerZis ramdenime brunvis dros, maSin gamoiyeneba mravalbrunviani 

enkoderebi, romelic ramdenime enkoderuli diskisagan Sedgeba da 

SeerTebulia meqanikuri gadacemiT.  

aRniSnuli principi ilustrirebulia nax. 7.9. - ze, sadac brunvis 

uxeSi SefasebisaTvis – brunvebis ricxvis daTvlisaTvis – gamoiyeneba 

mcire enkoderi, romlis sazRvrebSi mdgomareobas iTvlis ufro zusti 4 

bitiani enkoderi. mcire enkoderi asrulebs mxolod erT bruns 

magaliTad 2000º - brunvis ganmavlobaSi, romelsac Seasrulebs didi 

enkoderi.  

 

        

 

nax. 7.9. mravalbrunviani absoluturi enkoderi 

 

naxazze: a – gadamwodis konstruqcia: 1 - 360 gradusis farglebSi 

mdgomareobis gadamwodis korpusi; 2 - Suqdiodebis masivi: 3 - 

fotodeteqtorebis masivi; 4 - oTxbitiani rotori orobiTi kodiT; 5 -

mbrunavi lilvi; 6 - reduqtori; 7 - 2 bitiani rotori orobiTi kodiT; 8 - 

gamzomi Tavaki - brunvis raodenobis mTvleli; b-g – erTbrunviani da 
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mravalbrunviani enkoderebis funqcionirebis perincipebis Sedareba: b - 

erTbrunviani enkoderi; g - mravalbrunviani enkoderi.  

naxazze warmodgenilia erTbrunviani da mravalbrunviani 

enkoderuli mowyobilobebis sqematuri gamosaxulebebi. erTbrunvian 

enkoderSi erTi brunvis Semdeg kodi gamodis bolomde gavlili da 

Semdeg Tvla iwyeba isev misi sawyisi mdgomareobidan.  

aseTi tipis gadamwodebis ZiriTadi daniSnulebaa mobrunebis 

kuTxis gazomva da farTod gamoiyeneba avtomatikis sqemebSi, agreTve 

saanteno sistemebSi, eqscentriul muxlana wnexebSi da sxv.  

mravalbrunvian enkoderebSi mobrunebis kuTxis gazomvasTan erTad 

(erTi brunvis sazRvrebSi) xdeba agreTve brunvaTa raodenobis 

registracia reduqtoris magvari meqanizmiT ramdenime koduri optikuri 

diskisaTvis rac qmnis, Sesabamisad mravalbrunian enkoders.  

 

 

 

nax. 7.11. erTbrunviani a) da mravalbrunviani b) enkoderebis kinematikuri 

sqema 

 

cxrilSi 7.3. moyvanilia enkoderebis ZiriTadi teqnikuri 

maxasiaReblebi. 
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7.8. enkoderebis parametrebi (Simens-is firmis) 

cxrili 7.3. 
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Tavi VIII - temperaturuli gadamwodebi 

temperaturuli gadamwodebi, albaT, yvelaze metad gavrcelebuli 

gadamwodebis saxeobaa yofacxovrebaSi. Tanamedrove samrewvelo 

sawarmoebSi gazomvaTa 15% modis xarjebis gazomvebze (moculoba, masa), 

siTxis doneTa gazomvebze 5%, drois gazomvaze araumetes 4%-isa, wnevis 

gazomvaze daaxloebiT 10% da a.S.S. xolo temperaturis gazomvaze mTeli 

teqnikuri gazomvebis TiTqmis 50%.  

temperaturis gazomva saWiroa yvelgan: foladis sadnob RumelSi, 

qimiur reaqtorSi an binis gaTbobis sistemaSi. magram, unda gvaxsovdes, 

rom temperaturisa da siTbos raoba erTdaigive ar aris. martivi 

magaliTi: warmovidginoT Cveulebrivi gazis Rumeli samzareuloSi didi 

da patara sacecxluriT, orTave wvavs erTidaigive gazs, misi wvis 

temperatura erTdaigivea orTaveSi, amitom TviTon sacecxlurebis 

temperaturac erTnairi iqneba. magram erTdaigive wylis moculoba, mag. 

Caidani an vedro ufro Cqara aduRdeba did sacecxlurze, vidre 

pataraze. es xdeba imitom, rom didi sacecxluri ufro met siTbos 

raodenobas iZleva, radgan drois erTeulSi ufro met gazs wvavs, anu 

aqvs ufro neti energia. 

  siTbos raodenobis erTeulad miRebulia kaloria, igi siTbos is 

raodenobaa, romelic uzrunvelyofs 1 grami (sm kubSi) wylis 1ºC-iT 

gaTbobas. dReisaTvis temperaturis gasazomad gamoiyeneba celsiusis 

Skala, sadac aRebulia ori sawyisi wertili: wylis galRobis 

temperatura (0) da wylis aduRebis temperatura (100º), xolo es Skala 

dayofilia Tanabrad 100 tol nawilad.  

Tanamedrove TermometriaSi rogorc ZiriTadi standarti xSirad 

gamoiyeneba agreTve kelvinis Skala sadac aTvlis wertilad aRebulia 

temperaturis absoluturi nulis mniSvneloba, romelic tolia - 273,15 

gradusisa º celsiusiT.  

temperaturis gazomvisaTvis Tavisi arsebobis manZilze kacobriobam 

moigona uamravi raodenobis mowyobilobaTa tipebi da kidev ufro meti 
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maTi realizaciis variantebi, romelTagan Cven ganvixilavT mxolod im 

gadamwodebs, romlebis gamoiyeneba mrewvelobaSi, sadac warmoebuli 

temperaturuli gadamwodebi gazomvis tipis mixedviT SeiZleba daiyos 

kontaqtur da arakontaqtur gadamwodebad.  

temperaturis ukontaqto gadamwodebi iyenebs infrawiTeli 

gamosxivebis simZlavris gazomvas, rac gamomdinareobs yoveli 

obieqtidan, iqneba es mdnari metali Tu yinulis natexi. infrawiTeli 

gamosxiveba talRis sigrZiT 3 – 14 mkm, gasazomi obieqtidan ecema 

ukontaqto gadamwodis mgrZnobiare elementze da gardaiqmneba eleqtrul 

signalad, romelic Semdeg Zlierdeba normirdeba, gardaiqmneba cifrul 

formaSi da gadaicema qselSi. temperaturis ukontaqto gadamwodebi 

xasiaTdeba mobilobiTa da mcire inerciulobiT, da gamoiyeneba: iq sadac 

gaZnelebulia gasazom detalebTan midgoma; sadac aucilebelia maRali 

temperaturebis gazomvebi 1500… ... 3000ºC-mde (pirometrebi); mtvrian an 

kvamlian garemoSi gazomvebisTvis; kvebis produqtebis temperaturis 

gazomvisaTvis samacivre kamerebSi da sxv.   

temperaturis kontaqturi gadamwodebi – es upirveles yovlisa 

Termowyvilebi da TermowinaaRmdegobebia. aseTi tipis gadamwodebis 

ZiriTadi Rirsebaa maTi SedarebiTi siiafe. yvelaze didi gamoyeneba 

hpoves Termowyvilebma, romlebic damzadebulia  Qxromel-kopelisa L(L 

tipis) da xromel-alumelis (J tipis) SenadnobebiT. platina-rodiumis 

Senadnobis (S tipis) gadamwodi ki gamoiyeneba maRali temperaturebis 

gasazomad.  

 

8.1. TermowinaaRmdegobebi  

TermowinaaRmdegobebiT (Termorezistorebi) temperaturis gazomva 

damyarebuliaim movlenaze, rom iseT masalebi rogoricaa 

naxevargamtarebi da metalebi aqvT TavianTi winaaRmdegobis 

temperaturuli koeficienti (wtk) da amitom isini icvlian TavianT 
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eleqtrul winaaRmdegobas temperaturis yovelgvari cvalebadobis 

mixedviT.  

unda aRiniSnos, rom yvela metals aqvT dadebiTi wtk, anu gamtaris 

eleqtruli winaRoba izrdeba temperaturis zrdasTan erTad. masalebad 

TermorezistorebSi yvelaze metad gamoiyeneba platina da spilenZi, 

aseTi Termorezistorebi aRiniSneba (ТСП-Pt)  da (ТСМ-Cu)  Sesabamisad. 

ТСП tipis termorezistorebi gamoiyeneba - 260 - 1100 ºC. aseTi gadamwodebi 

0 – 600 ºC diapazonSi SeiZleba gamoyenebul iqnas rogorc etalonurni da 

sanimuSoni, radgan maTi arastabilurobis maxasiaterbeli ar aRemateba  

0,001 ºC.  

praqtikaSi didi gamoyeneba hpoves ufro iafma spilenZis ТСМ 

Termorezistorebma, romelTa winaaRmdegobis damokidebuleba 

temperaturisagan sakmaod xazobrivia, magram misi naklovanebaa dabali 

xvedriTi winaaRmdegoba da arasakmarisi mdgradoba maRl temperaturebze 

(advilad iJangeba), amitom isini ar gamoiyeneba 180ºC meti temperaturis 

dros. am tipis Termorezistorebis mierTebisTvis gamoiyeneba orwvera 

xazi Tu gadamwodis daSoreba xelsawyosTan ar aWarbebs 200 m, Tu ki 

manZili metia maSin gamoiyeneba samwvera xazi, romelic gamoiyeneba 

gamtaris winaarmdegobebis kompensaciisaTvis.  

Termorezistorebis naklovanebebia maTi dabali swrafqmedeba, 

magram mzaddeba agreTve mcireinerciuli Termorezistorebi, romelTa 

drois mudmiva ar aWarbebs wamis meaTedebs. aseTi tipis 

Termorezistorebi arian maRalstabilurebi, hermetizirebuli da nakleb 

inerciulebi, xolo maTi winaaRmdegoba aRweven ramdenime aTeul 

kolooms. 
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nax. 8.1 uotsonis oTxmxariani xidi 

  

TermowinaaRmdegobis ZiriTadi parametrebia: nominaluri 

winaaRmdegoba, winaaRmdegobis temperaturuli koeficienti, muSa 

temperaturaTa intervali, maqsimaluri dasaSvebi gafantvis simZlavre.  

 

8.2. Termowyvilebi 

  Termowyvili aris yvelaze Zveli da yvelaze gavrcelebuli 

Termogadamwodi, romlis moqmedabac damyarebulia zeebekis efeqtze. es 

efeqti sailustraciod moyvanilia qvemoT sqemaze. 

 

nax. 8.2. zeebekis efeqtis sailustracio sqemebi 
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sqemaze naCvenebia ori sxvadasxva saxis metalis gamtari M1 da M2 

romelTa boloebic A da B wertilebSi SeduRebulia erTmaneTTan, (aseT 

konstruqcias Termowyvili ewodeba), Tu erTerT SenaduRs rogorme 

gavaxurebT maSin M1 da M2 gamtarTa Caketil wredSi gaivlis eleqtruli 

deni. Tu gvaxurebT mag. A SenaduRs maSin xelsawyos isari gadaixrebT 

erT mxares, amasTan SenaduRis temperatura iqneba TA= TB + ΔT, sadac ΔT = 

TA - TB aris temperaturaTa sxvaoba A da B wertilebs Soris, Tu ki 

gavaxurebT B SenaduRs, maSin deni gaivlis me-2 mimarTulebiT.  

Tu erTerT SenaduRs movaTavsebT mdnar wyalSi (0ºC) xolo meores 

mduRare wyalSi (100ºC) maSin temperaturis sxvaoba civsa da cxel 

SenaduRebs Soris iqneba 100ºC da Sesabamisad wredSi gamavali deni (anu 

Termowyvilis gamosasvlelebze generirebuli Termo 

eleqtromamoZravebeli Zala e.m.Z.) proporciuli iqneba 100ºC – is.  

Tu erT wyvils movaTavsebT oTaxis temperaturaze (25ºC) xolo 

meores isev mduRare wyalSi maSin Termowyvilis mier gamomuSavebuli 

e.m.Z. proporciuli iqneba 75ºC. Tu ki mduRare wylis magivrad am bolos 

movaTavsebT gasazom areSi (mag. Rumeli) maSin Termowyvilis mier 

gamomuSavebuli e.m.Z. proporciuli iqneba gasazom temperaturas 

gamoklebuli oTaxis temperatura.  

Tu ki oTaxis (Senobis) temperatura icvleba maSin civi Senadnobis 

temperatura, romelic Cveulebrivad SenobaSia moTavsebuli agreTve 

icvleba da am cvlilebis sakompensaciod gamoiyeneben sxvadasxva saxis 

CaSenebul eleqtronul sqemebs, romelTac integraluri mikrosqemebis 

saxiT didi xania UuSvebs mrewveloba.  

Termowyvilis arCevisas unda vixelmZRvanweloT imiT, rom sazom 

diapazonSi maxasiaTeblebis araxazovnoba iyos minimaluri, maSin 

gazomvis cdomilebac iqneba SeumCneveli. Tu Termowyvili imyofeba 

mniSvnelovan daSorebaze xelsawyosagan, maSin mierTeba unda moxdes 

specialuri sakompensacio gamtaris saSualebiT, aseTi gamtari 
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damzadebulia igive masalisagan riTac termowyvilia damzadebuli, 

magram rogorc wesi ufro didi diametrisaa. ufro maRal temperaturebze 

muSaobisas xSirad gamoiyeneba ufro Zvirfasi metalebisagan 

damzadebuli Termowyvilebi mag. platina-rodiumis Senadnobebi.  

cnobilia daaxlovebiT aTamde sxvadasxa tipis Termowyvili, 

romlebic saerTaSoriso standarTiT aRiniSneba laTinuri anbanis 

gamoyenebiT, aqvT TavianTi gansakuTrebuli maxasiaTeblebi, rac 

ganpirobebulia eleqtrodebis masalebiT. mag. sakmaod gavrcelebuli 

Termowyvili TYPE K damzadebulia qromel-alumelis wyvilisagan da aqvs 

- 200 - 1200ºC muSa temperaturuli diapazoni da 0 - 1200ºC diapazonSi aqvs 

35 – 32 mkv/ºC TermoemZ –i s koeficienti, rac metyvelebs Termowyvilis 

garkveul araxazovnobaze.  

umartivesi tipis TermometrSi gamoiyeneba ori gamtari, aseTi 

SeerTebis sqema gamoiyeneba iq sadac ar aris saWiro maRali sizusteebis 

miReba, radgan gamomyvanTa winaaRmdegoba CairTveba gasazom 

winaaRmdegobaSi da iwvevs damatebiTi cdomilebis warmoSobas. gazomvis 

cdomilebis Semcirebis mizniT gamoiyeneba 3 da 4 gamtariani SeerTebebi, 

sadac mxedvelobaSia miRebuli gamtarebis winaaRmdegobebi da amitom 

xdeba maTi gamokleba gazomvili winaaRmdegobidan. 
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8.3. naxevargamtaruli gadamwodebi (Termistorebi) 

naxevargamtarul TermowinaaRmdegobebs Termistorebi ewodebaT da 

aqvT sizustisa da stabilurobis saSualo monacemebi, magram aseTi 

gadamwodebi Zalzed martivi da iafebi arian. amis sawinaaRmdegod, Tu ki 

mgrZnobiare elementad gamoyenebulia romelime metali, mag. platina, 

spilenZi, zogjel ki nikeli, maSin aseTi gadamwodebi Zalzed zustni da 

stabilurni arian, magram aq ukve izrdeba gadamwodebis Rirebuleba. 

  naxevargamtaruli gadamwodebi damzadebulia kremniumisagan da maT 

SeiZleba hqondeT, mgrZnobiare elementis garda agreTve, signalis 

gaZlierebisa da damuSavebis sqemebi, cifruli interfeisis sqemebi, rac 

saSualebas iZleva pirdapir SeurTdes gadamwodi kompiuters an 

mikrokontrolers. aerTianebs ra erT kristalSi mgrZnobiare elements 

araxazovnobis wredebs, analogur-cifrul gardamqmnels, standartul 

interfeiss mikrokontroklerTan SeerTebisaTvis da kvebis 

stabilizators cifruli temperaturuli gadamwodebi iZleva maTi 

Rirebulebis Semcirebis, saimedoobis gazrdis da sqemoteqnikis 

gamartivebis SesaZleblobebs.  
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Tavi - IX wnevis gadamwodebi 

wneva fizikuri sidideebis erTerTi umniSvnelovanesi parametria da 

misi gazomva aucilebelia rogorc gaangariSebis amocanebisTvis, mag. 

xarjisa da raodenobis gansazRvrisaTvis, aseve teqnologiuri amocanebis 

gadawyvetilebebisaTvis.  

   wneva P ewodeba sxeulis perperndikularulad moqmedi F Zalis 

veqtoris S farTobTan fardobis absolutur mniSvnelobas P=F/S. Tu Zala 

Tanabradaa ganawilebuli farTobze, maSin naCvenebi Tanafardoba 

gviCvenebs wnevis zust mniSvnelobas mis TviToeul wertilSi, winaaRmdeg 

SemTxvevaSi igi mxolod wnevis saSualo mniSvnelobaa.  

 

9.1. gasazomi wnevebis saxeebi 

rogorc cnobilia Txevadi da gazobrivi areebi xasiaTdeba 

kumSvadobis TvisebiT, anu maTi moculobis SemcirebiT, Tu maTzed 

imoqmedebs SemkuSavi Zala (wneva) da sawyisi mdgomareobis aRdgeniT am 

Zalis moxsnis Semdeg. aseT areebSi ganirCevian gare zedapiruli wmnevebi, 

romelebic moqmedeben areebis sazRvarze da Siga wnevebi, romlebic 

moqmedeben areebis moculobaSi anda masaSi.  

Txevadi an gazismagvari aris gare wneva, S zedapirze, romelic 

tolia garedan modebuli jamuri F Zalis normaluri mdgenelis 

fardobisa S zedapiris farTobTan, Tanabrad gadaecema SigniT ucvlelad 

da yvela mimarTulebiT (ix. nax. 9.1.). 

anu warmoSobili Siga wneva perpendikularuladaa mimarTuli 

nebismieri Siga ∆S farTobis mimarT, miuxedavaT imisa Tu rogoraa 

ganlagebuli es farTobi am areSi da ra sididisaa is. (paskalis kanoni). 

aq cxadia, rom P=F/S=∆F/∆S formula samarliania nebismieri 

wertilisaTvis. 
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naxazze Semotanilia Semdegi saxis pirobiTi aRniSvnebi: F - 

gare Zala, S – ares Tavisufali zedapiria (farTobi), ∆F – wnevis 

Zala Siga farTobze - ∆S. 

 

nax. 9.1 siTxeebsa da gazebSi moqmedi Zalebi 

 

Siga wneva, romelic warmoiSoba Txevad da gazobriv areebSi 

damokidebulia ara mxolod gara wnevisagan, aramed TviTon am aris 

wonisagan, rac ufro gamoxatulia siTxeebSi vidre gazebSi. praqtikaSi 

wneva siTxeebsa da gazebSi SeiZleba gazomil iqnas or sxvadasxva 

donesTan mimarTebaSi (ix nax. 9.2.). 

 

 

nax. 9.2. fizikuri procesebis 1,2,3 wertilebSi gasazomi wnevebis saxeebi 
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9.2 gasazomi wnevis saxeebi 

arsebobs wnevis ramdenime tipi, romlebic erTmaneTisagan 

gansxvavdebian im sididiT, romlis mimarTac warmoebs gazomva. si 

sistemaSi wnevis sazomi erTeulia paskali (pa). es sidide Zalian mcirea, 

igi daaxloebiT udris 0,1 mm-is simaRlis wylis wonis mier Seqmnil 

wnevas 1m^2 farTobze.  

metrologebi wnevas zomaven milibarebSi, romelic tolia 100 pa. 

gadamwodis tipis aRniSvnisaTvis TviToeul maTganisTvis arsebobs 

specialuri mindori “gasazomi wnevis tipi”, gavarkvioT rogoria isini:  

• absoluturi wneva – wnevis sidide, romelic gazomilia absolutur 

nulTan mimarTebaSi, sxva sityvebiT, wneva absolutur vakumTan 

mimarTebaSi;  

• barometruli wneva – es dedamiwis atmosferos absoluturi wnevaa. 

Tavis saxelwodeba am wnevam miiRo gamzomi xelsawyos 

barometrisagan, romelic gansazRvravs atmosferul wnevas drois 

garkveul momentSi, garkveuli temperaturisa da garkveul 

simaRleze zRvis donidan. am wnevasTan TanafardobaSi ganasxvaveben 

Warb wnevas da vakums;  

• Warbi wneva – Warb wnevas maSin aqvs adgili, roca sxvaoba gasazom 

wnevasa da barometrul wnevas Soris dadebiTia. anu Warbi wneva es 

is sididea riTac gasazomi wneva metia barometrulze. am tipis 

wnevis gasazomaT gamoiyeneba manometrebi;  

• vakumi – vakumi, anu sxvanairad vakummetruli wneva es is sididea, 

riTac gasazomi wneva naklebia barometriulze. Tu Warbi wneva 

aRiniSneba dadebiT erTeulebSi maSin vakumi uaryofiTSi. am saxis 

wnevis gasazomad gamoiyeneba vakummetrebi;  

• diferencialuri wneva – dif. wnevas adgili aqvs Tu ki erTi wneva 

edreba meores da izomeba mis mimarT. rogorc aRniSnuli iyo Warbi 

wneva da vakumi gaizomebian barometrul wnevasTan fardobaSi. Tu 
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ki gavzomavT am or wnevas sxva wnevasTan mimarTebaSi, maSin Cven 

miviRebT ukve diferencialur wnevas.  

 

 

nax. 9.2 wnevis sazomi erTeulebi 

 

naklebad grkvuli adamiani advilad daibneva wnevis erTeulebis 

dReisaTvis arsebul mravalferovnebaSi, rac kidev ufro rTuldeba 

absoluturi da fardobiTi Skalebis gamoyenebiT. amitom Cven CavTvaleT 

aucileblad Sesabamisobis cxrilebTan erTad kidev erTjer mogveyvana 

ramdenime gansazRvreba da praqtikuli rCeva, romlebic Cveni azriT unda 

daexmaros gamoucdel pirovnebas sworad Seafasos magaliTad tumbosa 

Tu kompresoris maxasiaTeblebi.  

amrigad, absoluturi wneva – es is wnevaa, romelic izomeba 

absolutur nulTan anu absolutur vakuumTan SefardebaSi (anu mimarT), 

xolo fardobiTi wneva (Warbi wneva) – es is wnevaa, romelic izomeba 

dedamiwis atmosferosTan SefardebaSi (anu mimarT); si sistemaSi wnevis 

sazom erTeulad miRebulia paskali, (pa) romelic udris Ра = 1N/1m^2, 

sadac N niuton Zalaa. aqedan iwarmoeba (kpa) 1 kPa = 1000 Ра da (mpa) 1 MPa = 

1000000 Ра.  

teqnikaSi gamoiyeneba sxvadasxva erTulebi: milimetri 

vercxliswylis svetisa (mm.vw.sv. an tori), fizikuri atmosfero (atm), 

teqnikuri atmosfero (1atm = 1 kgs/sm^2), bari, zogierTi qveynebsaTvis PSI 
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(pounds per square inch). Tanafardoba am erTeulebs Soris moyvanilia 

cxrilSi 9.1.-Si. 

cxrili 9.1.  

 

 

 

milibaris gadayvana paskalSi an torSi: 1 mlb = 100 pa = 0,75 

mm.vw.sv. Tu wneva izomeba teqnikur atmosferoSi, maSin absoluturi wneva 

aRiniSneba rodorc “ata”, xolo fardobiTi – rogorc “ati”. 

 

9.2. hidrostatikuri wneva 

rogorc aRniSnuli iyo, siTxis SigniT arsebobs jamuri wneva, 

romelic Sedgeba gare wnevisagan romelic gadaecema siTxes magaliTad 

dguSis saSualebiT Caketil WurWelSi da Siga wnevisagan, romelic 

miiReba siTxis svetis zemoqmedebiT. aq es wneva miiReba siTxis fenebiT, 

zeda fenebi awveba Sua fenebs, es ukanasknelni ki qveda fskeris fenebs 

da a.S.S. 

 
nax. 9.3. hidrostatikuri wnevis raoba 
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amrigad, sxeulze, romelic CaZirulia siTxeSi an gazSi moqmedeben 

Zalebi, romlebic ganawilebulni arian sxeulis zedapirze.  

aseTi ganawilebuli Zalebis aRwerisaTvis SemoRebulia fizikuri sidide 

– wneva. wneva ganisazRvreba, rogorc zedapiris perpendikularulad 

modebuli Zalis modulis fardoba, am zedapiris farTobTan: P = F/S. 

Tu Ria WurWelSi Casxmulia siTxe, romlis simkvrivea p, xolo pa  

wylis zedapirze moqmedi atmosferuli wnevaa (igi daaxloebiT tolia  

pa = 10^5 pa), g - simZimis Zalis aCqarebaa, romelic tolia 9,81 m/wm^2,  

maSin wneva P WurWlis nebismieri h siRrmis nebismier wertilSi:  

P = pa + pgh. 

wylis svetis wnevas pgh-s ewodeba hidrostatikuri wneva, es wneva 

paskalis kanonis mixedviT moqmedebs WurWlis gverdiT kedlebzec, ix. 

nax. 9.3.  

 

 

.nax. 9.4. hidrostatikuri wneva 

 

WurWelSi Tu gamoyenebuli iqneba sakmaod maRali sveti, maSin masSi 

wylis Casxmisas wnevam WurWlis qveda nawilSi SeiZleba gadaaWarbos 

simtkicis zRvars da WurWeli daiSalos. amis dasamtkiceblad qvemoT 

moyvanilia ilustracia paskalis cdisa sadac man daamagra kasrze 

maRali mili da Semdeg Senobis meore sarTulidan am milSi Caasxa wyali. 

Sedegad warmoqmnili wnevis nametis zemoqmedebiT   kasri daiSala. 
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nax. 9.5. paskalis cdis ilustracia 

 

9.3. wnvis gadamwodi 

wnevis gadamwodi is mowyobilobaa, romlis fizikuri parametebi 

icvleba gasazomi ares (siTxe, gazi, orTqli) wnevisgan damokidebulebiT. 

gadamwodebSi gasazomi aris wneva gardaiqmneba pnevmatur an eleqtrul 

unificirebul signalad anda cifrul kodad.  

wnevis gadamwodi Sedgeba: wnevis pirveladi gardamsaxisagan, 

romlis SemadgenlobaSia mgrZnobiare elementi da wnevis mimRebi da 

signalis meoradi damuSavebis sqemisagan, aseve sxvadasxva konstruqciis 

sakorpuso detalebisa da mowyobilobis gamomyvanebisgan. 

erTi xelsawyos meoresagan ZiriTadi ganmasxvavebeli niSnia wnevis 

registraciis sizuste, romelic damokidebulia wnevis sididis 

eleqtrul signalad gardaqmnis principze. arsebobs: tenzometriuli, 
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piezorezistuli, tevaduri, induqciuri, rezonansuli, ionizaciuri, da 

sxv.  

9.4. wnevis gadamwodebis klasifikacia 

arsebobs:  

• absoluturi wnevis gadamwodebi – maTi daniSnulebaa Txevadi da 

gazismagvari areebis absoluturi wnevis gazomva. sayrdeni wnevaa 

vakumi. haeri mgrZnobiare elementis Siga avsidan gamotumbulia;  

• Warbi wnevis gadamwodebi – maTi daniSnulebaa Txevadi da 

gazismagvari areebis Warbi wnevis gazomva. sayrdeni wnevaa 

atmosferuli. am tipis gadamwodebSi membranis erTi mxare 

SeerTebulia atmosferosTan;  

• diferencialuri wnevis gadamwodebi – maTi daniSnulebaa siTxis 

gazis, orTqlis areebSi wnevebis sxvaobis gazomva. wneva miewodeba 

membranis orTave mxares, gamosasvleli signali ki damokidebulia 

maT sxvaobaze.  

• hidrostatikuri wnevis gadamwodebi – maTi daniSnulebaa 

sakontrolo ares hidrostatikuri wnevis gardaqmna mudmivi denis 

signalad. aq gaizomeba sTxis svetis wneva, romelic damokidebulia 

mis simaRlesa da TviT am siTxis simkvriveze;  

• vakummetriuli wnevis (gauxSovebis) gadamwodebi – maTi 

daniSnulebaa Txevadi da gazismagvari areebis vakumuri wnevis 

sididis gazomva. sayrdeni wneva aqac atmosferulia, magram Warbi 

wnevisagan gansxvavebiT aq gasazomi wneva naklebia atmosferulze. 

 

klasifikacia konstruqciuli Sesrulebis mixedviT  

• wnevis gare gadamwodebi;  

• wnevis CaSenebuli gadamwodebi. 

klasifikacia moqmedebis principis mixedviT  
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• pirdapiri moqmedebis gadamwodebi – gare zemoqmedebas gardaqmnian 

pirdapir eleqtrul signalSi, risTvisac iyeneben Sesabamis 

fizikur movlenas;  

• wnevis Sedgenili gadamwodebi – Seicavs energiis ramdenime 

gardamsaxs. 

klasifikacia wnevis eleqtrul signalad gardaqmnis principis 

mixedviT  

• wnevis tenzorezistiuli gadamwodebi, wnevis tvaduri gadamwodebi, 

wnevis rezonansuli gadamwodebi, wnevis induqtiuri gadamwodebi; 

• wnevis piezoeleqtruli gadamwodebi, wnevis piezorezistiuli 

gadamwodebi.  

 

9.5. wnevis tenzorezistoruli da piezorezistoruli 

gadamwodebi 

tenzorezistiuli gadamwodebis moqmedebis principi damyrebulia 

tenzoefeqtis movlenaze kaJbadis, spilenZis, nikelis, rkinis masalebSi. 

mgrZnobiare elementad gamoiyeneba membrana tenzorezistorebiT, 

romlebic SeerTebulia bogiruli sqemiT. wnevis zemoqmedebiT membrana 

deformirdeba, rac iwvevs tenzorezistorebis deformacias da 

Sesabamisad maT winaRobebis cvlilebas. es iwvevs uistonis bogiris 

ganbalansirebas da wnevis mimarT proporciuli signalis gamomuSavebas. 

naklovanebaa droiTi arastabiluroba da mniSvnelovani histerezistuli 

movlenebi. Rirsebaa dabali Rirebuleba da mgrZnobiare elementis kargi 

daculoba agresiuli zemoqmedebisagan.  

piezorezistiuli gadamwodebis mgrZnobiare elementia wnevis 

integraluri gardamqmneli, romelic Sedgeba kaJbadisagan damzadebul 

membranisagan. igi Seicavs uitsonis bogiriT SeerTebul difuziur 

piezorezistorebs, romelTa winaRobac icvleba meqanikuri Zalis 

zemoqmedebis Sedegad. es iwvevs bogiris ganbalansebas da Sesabamisi 

signalis gamomuSavebas.  
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Rirsebebia:  

maxasiaTeblebis ufro meti stabiluroba dartymiT da 

niSancvalebadi datvirTvebis mimarT. 

 

 

 

nax. 9.3. wnevis gadamwodebi: a) tenzorezistoruli, b) piezorezistoruli  

 

 

9.6. wnevis tevaduri da rezonansuli gadamwodebi 

  wnevis tevaduri gadamwodi - warmoadgens kondensators romelic 

Sedgeba dieleqtrikiT gancalkavebuli ori firfitisagan. cnobilia 

keramikuli da kaJbaduri tevaduri wnevis gardamqmnelebi, romlebic 

damzadebulia drekadi metalis membranis gamoyenebiT. wnevis 

cvlilebisas membrana eleqtrodiT deformirdeba da amiT xdeba 

tevadobis cvlileba. Rirsebaa konstruqciis simartive, maRali sizuste 

da stabilizacia droSi, dabali wnevebis gazomva, naklovanebaa 

araxazovani damokidebuleba tevadobasa da modebul wnevas Soris; 

  wnevis rezonansuli gadamwodi - warmoadgens membranaze 

damagrebul kvarcul rezonators CarTuls rezonansul konturSi, 

romelic generirebs stabiluri sixSiris impulsebs. moqmedi wnevis 

cvlilebisas xdeba membranis da Sesabamisad kvarcis kristalis 

deformacia, rac iwvevs kristalis rxevis sixSiris cvlilebas. Rirsebaa 

maRali sizuste da maxasiaTeblebis stabiluroba, naklovanebaa wnevis 

gardaqmnis individualuri maxasiaTebeli, wnevis cvlilebaze reaqciis 

didi dro, agresiul garemoSi gazomvebis SeuZlebloba sizustis 

kargvebis gareSe.  
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nax. 9.4. wnevis tevaduri gardamsaxebi: a) metalis membraniani, b) kvarculi  

 

9.7. wnevis induqciuri da ionizaciuri gadamwodebi 

  wnevis induqciuri gadamwodi – dafuZnebulia fukos denebis 

registraciaze. mgrZnobiare elementi Sedgeba ori, erTmaneTisagan 

metalis ekraniT izolirebuli induqciuri koWisagan, romelTagan 

pirveli moZravia da dakavSirebulia membranasTan. koWebSi generirebs 

cvladi deni. wnevis gavleniT membranis wanacvleba iwvevs metalis 

firfitaSi fukos denebis cvlilebas da meore koWaSi Sesabamisi 

signalis warmoSobas. Rirsebaa Warbi da diferencialuri wnevebis 

gazomvis SesaZlebloba, maRali sizuste da umniSvnelo temperaturuli 

damokidebuleba. naklovanebaa mgrZnobiaroba magnitur zemoqmedebebze. 

  wnevis ionizaciuri gadamwodi – dafuZnebulia ionizaciuri 

nawilakebis registraciaze. analogiuria diodur milaks. milaki Seicavs 

anods, kaTods da gamaxurebels. naTuris korpusi damzadebulia 

maRalxarisxovani minisagan. Rirsebaa dabali wnevebis registraciis 

saSualeba Rrma vakumis CaTvliT. naklovanebaa atmosferosTan 

miaxlovebuli wnevebis gazomvis SeuZlebloba da agreTve wnevasa da 

signals Soris damokidebulebis logariTmuli xasiaTi.  

 

 

nax. 9.5 wnevis gardamqmnelebi a) induqciuri, b) ionizaciuri 
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9.8. naxevargamtaruli wnevis gadamwodebi 

naxevargamtaruli wnevis gadamwodebi dReisaTvis erTerTi yvelaze 

metad dinamiurad gnviTarebadi mimarTulebaa eleqtronikis dargSi. am 

tipis gadamwodebis Seqmnasa da warmoebaze muSaobs 100 - ze meti kompania. 

aq ganvixilavT erTerTi maTganis, kerZoT HHHoneywell-is naxevargamtaruli 

gadamwodebis (uSvebs ramdernime 1000-euli tipis gadamwods) moqmedebis 

princips, mokle teqnikur daxasiaTebas, Taviseburebebsa da gasazomi 

wnevebis diapazons da sxv. (ix. nax. 9.6.).  

 

nax. 9.6. naxevargamtaruli wnevis gardamqmnelebi 

 

nebismieri modelis wnevis gadamwodis safuZvelia 

tenzomgrZnobiare elementi, romelic Sedgeba oTxi, bogiruli sqemiT 

SeerTebuli identuri piezorezistorisgan, romlebic implantirebulia 

kremniumis membranaSi amokveTil RarebSi. gare wneva iwvevs membranis 

deformacias, rac Tavis mxriv iwvevs bogiris ganbalansebas. Sedegad 

Seqmnili Zabva pirdapir proporciulia modebuli wnevisa.  

gasazomi wnevis tipebi  

kompania awarmoebs yvela arsebuli tipis wnevebis Sesabasmis 

gadamwodebs, rogoricaa absoluturi, Warbi, diferencialuri da vakumi. 

maTi umravlesoba erTmimarTulebiania anu wneva erT portze (Semyvan 
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portze) yovelTvis meti unda iyos meoreze, magram igi awarmoebs 

ormimarTulebian gadamwodebsac, anu maT SeuZliaT gazomon membranis 

erT mxareze modebuli rogorc gauxSoveba ise Warbi wneva. 

gamosasvleli signalis tipebi  

wnevis gadamwodis signalis tipi gansazRvravs misi integraciis 

xarisxs. am niSnis mixedviT gadamwodebi dayofilia sam did jgufad: 

bazuri, Termokompensiuri wanacvlebisa da diapazonis qarxnuli 

kalibrebiT da Termokompesaciuri qarxnuli kalibrebiTa da 

normalizirebuli signaliT.  

gasazomi wnevebis diapazonis mixedviT am firmis gadamwodebi 

SeiZleba daiyos sam did jgufad. mcire wnevis gadamwodebi (0 ... 250 pa, ...  

0 ... 1700 kpa), saSualo wnevebis gadamwodebi (0 ... 1 kpa, ... (0 ... 1000 kpa) da 

maRali wnevebis gadamwodebi (0 ... 1700kpa, ... 0...4150 atm (!)). (ix. nax. 9.7.).  

 

nax. 9.7. gadamwodebis struqtura da gardaqmnis maxasiaTeblis 

magaliTebi: 

a) bazuri gadamwodiT, b) temperaturuli wanacvlebis kompensaciiT, g) 

temperaturuli wanacvlebis kompensaciiT, kalibrebiT da normalizaciiT 

 

nax. 9.8. mcire (a), Sualeduri (b) da maRali (g) wnevebis gadamwodebis 

tipiuri warmomadgenlebis gare xedi 
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9.9. pulsirebuli wnevis gadamwodebi 

gamoyeneba:  

isini gamoiyeneba sxvadasxva areebSi dinamiuri wnevis 

gazomvebisTvis. wnevis gadamwodi SeiZleba gamoyenebul iqnas rogorc 

damoukideblad, aseve kompresorebis, Zravebis, turbinebis da sxva 

manqanebis meqanizmebis diagnostikuri sistemis SemadgenlobaSi. 

maRalsiCqaruli impulsuri procesebis registraciisaTvis. 

 

 

 

nax. 9.9. wnevis gadamwodis SeerTeba personalur kompiuterTan 

 

Taviseburebebi:  

kvarculi mgrZnobiare elementi, farTo dinamiuri diapazoni, 

xangrZlivi stabiluroba, sakuTari xmauris dabali done, hermetiuli 

Sesruleba, (gamoyenebis SesaZlebloba 50 m siRrmeze). 

 

 

 

nax. 9.10. Warbi wnevis gadamwodebis gare saxe 
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cxrili 9.2.  

 

 

RS tipis Warbi wnevis gadamwodebis parametrebi 

 

 

 

 

nax. 9.13. RS tipis Warbi wnevis gadamwodebis eleqtruli sqemebi 
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nax. 9.14. RS tipis Warbi wnevis gadamwodebis gabarituli zomebi 
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Tavi X - donis gadmwodebi 

hidrostatikuri wnevis sidide Pg damokidebulia siTxis svetis h 

simaRleze gamzomi xelsawyos mimarT da am siTxis simkvriveze p. (ix. nax 

10.1) 

 

nax. 10.1. Wg - Warbi wnevis gadamwodia, dg – diferencialuri gadamwodi, 

Hmaq - sacavis maqsimalure simaRlea,  Patm - atmosferuli wneva. 

 

10.1. donis gazomva wnevis gadamwodebis daxmarebiT 

hidrostatikuri wnevis gazomva SeiZleba sxvadasxva meTodebT, mag: 

manometriT, romelic mierTebulia rezervuarze siTxis qveda donis 

simaRleze, diferencialuri manometriT, romelic erTi kameriT 

mierTebulia rezervuarze siTxis qveda donis simaRleze, xolo meore  

kameriT Serwymulia atmosferosTan. (ix. nax. 10.1). 

  hidrostatikuri meTodiT wnevis gazomvisas pirveli sqemis mixedviT 

gazomvebis cdomileba ganisazRvreba gamzomi xelsawyos sizustis klasiT 

da atmosferuli wnevis ryevebiT. Tu sacavi imyofeba Warbi wnevis qveS, 

maSin hidrostatikur wnevas emateba Warbi wWneva siTxis zedapirze, 

romelic miTiTebuli sqemis mixedviT mxedvelobaSi ar miiReba, amitom 

aseTi SemTxvevebisaTvis gazomvis aseTi sqema usargebloa. 

  

10.2. donis gazomva diferencialiri manometris gamoyenebiT 
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ufro metad universaluri am SemTxvevaSi wnevis diferencialuri 

gadamwodebis gamoyenebaa, romliTac SeiZleba wnevebis gazomva Ria 

sacavebSi da agreTve siTxeTa gayofis sazRvris kontrolic, (ix. nax. 10.2).  

aq difmanometris pliusuri kamera impulsuri milis gamoyenebiT 

SeerTebulia sacavTan mis qveda wertilSi, xolo minusuri kamera ki 

Serwymulia atmosferosTan. aseT sqemaSi Tavidanaa acilebuli 

atmosferuli ryevebiT gamowveuli cdomilebebi.  

gazomvis aseTi sqema SeiZleba gamoyenebul iqnas im SemTxvevaSi, 

rodesac difmanometri ganlagebulia sacavis qveda sibrtyis mimarT erT 

doneze. Tu es piroba daculi ar aris da difmanometri ganlagebulia h1 

simaRliT qvemoT maSin gamoiyeneba gamawonasworebeli WurWeli (gW), ix. 

naxazebi Semdeg gverdze. 

 

  

nax. 10.2. donis gazomva diferencialuri wnwvis gadamwodisa da 

gamawonasworebeli WurWlis gamoyenebiT: 

   a) Ria sacavSi, gamawonasworebeli WurWlis qvemoT ganlagebiT 

   b) Ria sacavSi, gamawonasworebeli WurWlis zemoT ganlagebiT 

c) daxSul sacavSi, gamawonasworebeli WurWlis zemoT ganlagebiT. 

 

gamawonasworebeli WurWeli gamoiyeneba statikuri wnevis 

kompensaciisaTvis, rac warmoiqmneba h1 siTxis svetiT impulsur milSi. 

naxazebze gW - gamawonasworebeli WurWelia, dg – diferecialuri 
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gadamwodi, Hmaq - sacavis maqsimalure simaRlea, Patm – atmosferuliwnevaa, 

PWar - Warbi wneva, h1 - simaRle diferencialuri gadamwodidan sacavis 

qveda donemde, h2- simaRle diferencialuri gadamwodidan sacavTan milis 

SeerTebamde. 

 

10.3. donis gazomva hidrostatikuri gadamwodebiT 

difmanometrebis ufro Tanamedrove analogiebia wnevis 

hidrostatikuri gadamwodebi. rogorc difmanometrebs aseve amaTac aqvT 

ori gamzomi kamera. erTerTi maTgani damzadebulia rogorc Ria kamera, 

meore ki Stuceris saxiT. aseTi gadamwodebi yovelTvis SeiZleba 

dayendes uSualod sacavis fskerTan axlos. amitom ar aris aucilebeli 

impulsuri milakebis dayeneba da maTi kompensacia. ix. nax. 10.3. sadac hg – 

hidrostatikuri gadamwodia.  

 

 

 

nax. 10.3. donis gazomva wnevis hidravlikuri gadamwodis 

gamoyenebiT 

naxazze: 

 sqema a) gamoiyeneba donis gazomvisaTvis Ria sacavebisaTvis; 

 sqema b) daxuruli sacavebisaTvis gamawonasworebeli WurWlis 

gamouyeneblad; 

sqema g) daxuruli sacavebisaTvis gamawonasworebeli WurWlis 

gamoyenebiT. 
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sqema b) gamoiyeneba iseT procesebSi sadac ver xdeba uxvi kondensatis 

warmoqmnis Tavidan acileba da misi dagroveba milSi, romelic aerTebs 

gadamwods siTxis zemoT mdebare moculobasTan. 
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10.4. Deltapilot M FMB51 hidrostatikuri donis gamzomi 
gamoyenebis sfero  

aRniSnuli hidrostatikuri wnevis gadamwodis daniSnulebaa Semdegi 

saxis amocanebis Sesruleba:  

• hidrostatikuri wnevis gazomva Txevad da blant produqtebSi, 

teqnologiuri momzadebis nebismier dargSi, procesebis gazomvebis 

nebismieri teqnologiebSi, farmacevtul da kvebis mrewvelobaSi;  

• siTxis donis, moculobisa da masis gazomva.  

Rirsebebia  

• maRali mwarmoebloba da xangrZlivdroiani stabiluroba;  

• gazomvebis diapazoni 100:1;  

• hermetiuli gamzomi ujredi CONTITETM;  

- kondensatisagan da klimaturi zemoqmedebisagan dacva;  

      - dabali cdomileba: ± ±0,2%, zog SemTxvevaSi ±0,1%;  

      - minimaluri temperaturuli damokidebuleba;  

• moduluri konstruqcia wnevis vardnisa da hidrostastikuri wnevis 

gazomvisaTvis (Deltabar M, Deltapilot M, Cerabar M). mag. Secvladi 

displei, universaluri eleqtronuli misaerTebeli;  

• martivi Seyvana eqspluataciaSi marTveli programebis gareSe;  

• eqspluataciis adgilze marTva meniusa 4 ... 20 ma-iani 

gamosasvlelebisa da HART protokolis daxmarebiT.  

• msoflios nebismier wertilSi gamoyenebis SesaZlebloba mravali 

sertifikatebidan gamomdinare (ATEX, FM, CSA da sxv.).  
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10.5. teqnikuri maxasiaTeblebi 

 

 

 

nax. 10.4. hidrostatikuri wnevis gadamwodi Deltapilot M da gazomvis 

principi 
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naxazze 1 - gamzomi ujredis ukana gamyofi membranaa CONFITETM, 2 - 

gamzomi elementi, 3 – gamyofi diagrama, h – donis simaRle, Patm – 

atmosferuli wneva, p – produqtis simkvrive, g  - Tavisufali vardnis 

aCqareba, Phidr – hidrostatikuri wneva, Pges. jamuri wneva = hidrostatikuri 

wneva + atmosferuli wneva,  Pmess  – gazomili wneva gamzom ujredSi = 

hidrostatikuri wneva 

  

rogorc nax. 10.4. - dan Cans preciziuli gamzomi elementi (2) gamzom 

ujredSi CONFITE absoluturad izolirebulia, radgan igi ganlagebulia 

gamyof diafragmasa (3) da ukana gamyofF membranas (1) Soris. modebuli 

wneva gamyofi diafragmidan zeTis gavliT gadaecema mgrZnobiare 

elements wnevis umciresi kargvebis gareSe. gamyofF diafragmasa da 

gamzom elements Soris ganlagebulia ori temperaturuli gadamwodi, 

romlebic zomaven temperaturis ganawilebas ujredis SigniT. am 

gazomvebiT elweqtronuli sqema kompensacias uwevs temperaturis 

rxevebisagan gamowveul gazomvebis nebismier cdomilebas.  

gadamwods aqvs kidev erTi - gawrfivebis funqcia, romlisTvisac 

SeiZleba ganisazRvros 32 wertili cxrilis SevsebiT avtomatur an 

xelis reJimebSi. es reJimi SeiZleba gaaqtiurdes adgilze eqspluataciis 

reJimSi an distanciurad. nax. 10.5. – ze mocemulia eleqtruli SeerTebis 

samontaJo sqema, sadac:  
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nax. 10.5. hidrostatikuri wnevis gadamwod Deltapilot M - is 

konstruqciuli sqema 

 

10.6. samomxmarebo interfeisi 

adgilobrivi displei  

 

 

nax. 10.6. wnevis gadamwod Deltapilot M - is samomxmareblo interfeisi 
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Txevadkristalur indikatorze aisaxeba gasazomi sididis 

mniSvneloba, momxmareblis mier informaciis Seyvanaze miwodebuli 

moTxovnebi, agreTve Setyobinebebi SeSfoTebebze da gamafrTxilebeli 

Setyobinebebi Cveulebrivi teqstis saxiT.  

funqciebi:  

• indikaciis ekrani gasazomi sididis 8-Tanrigiani mniSvnelobisTvis, 

Tavisi niSniTa da aTobiTi gamyofiT, mimdinare informacia – 

histograma 4 ... 20 ma HART diapazoniT;  

• sami marTvis Rilaki; martivi da sruli meniu parametrebis 

ganawilebiT ramdenime doneebaT da jgufebad; navigaciis 

gamartivebisaTvis TviToeul parametrs miniWebuli aqvs 3-niSna 

saidentifikacio nomeri;  

• displeis gawyoba konkretuli moTxovnilebebis da ukeTesobebis 

mixedviT, mag. enis SerCeva, indikaciis rigiToba, kontrastulobis 

dayeneba, gasazomi sididis sxvadasxva mniSvnelobebis indikacia 

(mag. gadamwodis temperaturisa da sxv.);  

• diagnostikis kompleqsuri funqciebi (Setyobineneni SeSfoTebebze 

da gamafrTxilebeli Setyobinebebi da sxv). ix nax. 10.6. 

10.7. eleqtronul misadgamis aRweriloba 

 

nax. 10.7. wnevis gadamwod Deltapilot M - is eleqtruli misadgami 
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Tavi XI - sixSiruli gardamqmnelebi 

  mokledSerTul rotoriani asinqronuli Zravebi dReisaTvis 

yvelaze metad saimedoa da iafi da amitom aqtiurad gamoiyeneba 

mrewvelobaSi. miuxedavad amisa aseT Zravebs aqvT ori mniSvnelovani 

nakli: 1) ver xdeba Zravis siCqaris martivi regulireba, 2) gaaCnia didi 

gamSvebi deni (5-7 jer meti nominalurze) da momenti, rac iwvevs 

dartymiT meqanikur datvirTvebs gaSvebisas. mravalwliani muSaobis 

Sedegad es problema gadawyvetil iqna da Seiqmna optimaluri Tavisi 

funqciebiT xelsawyo (sixSiruli gardamqmneli), romelic uzrunvelyofs 

Zravis mdore gaSvebisa da uwyveti regulirebis SesaZleblobas 

eleqtronuli meTodiT.  

sixSiruli gardamqmneli, es iseTi eleqtronuli mowyobilobaa, 

romelic cvladi denis (Zabvis) raRac sixSires gardaqmnis igive cvladi 

denis (Zabvis) sxva sixSired, romelic Semdeg gamoiyeneba asinqronuli 

Zravebis kvebisTvis. Tanamedrove gardamqmnelebis gamomavali sixSire 

SeiZleba icvlebodes farTo diapazonSi da iyos rogorc maRali aseve 

dabali mkvebavi qselis sixSireze. 

  nebismieri gardamqmnelis sqema Sedgeba Zaluri da mmarTveli 

nawilebisagan. Zaluri nawili Cveulebriv Sesrulebulia tiristorebze 

an tranzistorebze da muSaoben eleqtronuli gasaRebebis reJimSi. 

mmarTveli nawili Sesrulebulia cifrul mikroprocesorebze da 

gamoiyeneba Zaluri eleqtronuli gasaRebebis marTvisTvis.  

kvebis mrewvelobaSi sixSiruli gardamqmnelebi xSirad gamoiyeneba 

konveierebis transporterebSi, riTac advilad miiRweva transporterebis 

Zravebis da mTeli konveierisac ki sinqronizacia, amasTanave miiRweva 

eleqtroenergiis ekonomia da konveieris mwarmoeblobis gazrda. amrigad, 

sixSiruli gardamqmnelebis daniSnulebaa samfaza asinqronuli Zravebis 

siCqaris mdore, arabijuri regulireba, rac xdeba invertoris 

gamosasvlelze cvladi sixSiris samfaza denis regulirebiT. 
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11.1. sixSiruli gardamqmnelebis moqmedebis principi 

sixSiruli gardamqmneli Sedgeba ix. nax. 11.1. marTvis sistemisagan, 

gammarTvelisagan, mudmivi denis saltisagan da gamomavali 

invertorisagan. gamomavali Zabva warmoiqmneba maRalsixSiruli ganiv-

impulsuri moduliaciis meTodis gamoyenebiT.  

 

 

 

nax. 11.1 invertoris mierTebis sqema 

 

sixSiruli gardamqmnelebs Zabvis invertorebsac uwodeben da maT 

SeuZliaT muSaoba mravalZravian amZravebSi. sixSiruli gardamqmnelis  

kidev erTi sqema warmodgenilia nax. 11.2. – ze. sqemaze cvladi deni 

gardaiqmneba mudmiv denad gammarTvelis mier, gaswordeba kondensatoriT, 

Semdeg ki miRebuli gamomavali generatori aformirebs saWiro 

amplitudisa da sixSiris impulsebs.  

 

 

nax. 11.2. sixSiruli gardamqmnelis sqema 
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es formireba sqematurad naCvenebia nax. 11.3. – ze. generatori 

ubralod aRebs da ketavs saWiro gamomaval gasaRebebs, riTac 

aformirebs sxvadasxva siganis impulsebis Tanmimdevrobas. rezultaturi 

Zabva marTalia ar aris sinusioidaluri, magram aq ukve muSaobaSi 

erTveba Zravi romlis induqtivobac auTovebs denis mruds da miiReba 

Zabvis saSualo mniSvneloba. miRebuli mrudi ki miaxlovebuli iqneba 

sinusoidalurTan.  

 

 

 

nax. 11.3. generatoris mier formirebuli ganivimpulsuri Tanmimdebrobis 

formireba erTi fazisTvis 

 

11.2. asinqronuli Zravebis marTvis meTodebi  

arsebobs mokledSerTul rotoriani asinqronuli Zravebis marvis 

ori meodi: skaliaruli (sixSiruli) marTva – eleqtroZravis marTvis 

meTodi, romelic mdgomareobs imaSi, rom aq xdeba Zabva/sixSire (v/hc)  

Tanafardobis mudmivi SenarCuleba siSqareebis mTel diapazonSi, amasTan 

am dros xdeba mkvebavi Zabvis mxolod sididisa da sixSiris kontroli. 

es meTodi yvelaze metad gamoiyeneba asinqronuli eleqtroZravebis 

marTvaSi. meTodis arsi naTladaa gamoxatuli nax. 11.4.-ze.  
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nax. 11.4. Zravis skaliaruli marTvis arsi 

 

skaliaruli marTva sruliad sakmarisia amacanebis umravlesobaSi, 

sadac gamoiyeneba eleqtroamZravebi Zravis lilvis brunvis diapazoniT 

1:40-is sazRvrebSi, sadac araa moTxovnileba maRal dinamikur 

maxasiaTeblebze (ventiliatorebi, tumboebi). aq rotoris siCqare 

SeiZleba Sefasebul iqnas mkvebavi Zabvis sixSiriT, amitom aseTi 

marTvisas araa saWiro rogorc enkoderis aseve maRalmwarmoebluri 

cifruli sasignalo procesoris gamoyeneba.  

skaliaruli marTvis Rirsebaa misi realizebis simartive, xolo 

naklovanebebia is, rom am meTodiT SeuZlebelia regulireba Zalzed 

dbal siCqareebze da Zravis momentis regulireba, garda amisa 

SeuZlebelia siCqaris zusti marTva, radgan igi didaTaa damokidebulia 

datvirTvebze.  

veqtoruli marTva – eleqtroZravis marTvis meTodi, gamoiyeneba 

maSin roca saWiro xdeba uku kavSiri eleqtroZravis rogorc siCqaris 

aseve momentis regulirebisaTvis. kerZoT, igi gamoiyeneba Carxebis, 

transporterebis, robotebis, preciziuli meqanizmebis marTvaSi. 

  es meTodi skaliarul meTodTan SedarebiT uzrunvelyofs ufro 

met mwarmoeblobas. es meTodi Tavisufalia skaliaruli marTvis yvela 

naklovanebisagan. veqtoruli marTvis mTavari idea mdgomareobs imaSi, 

rom aq kontroldeba ara marto sixSire da Zabva mkvebavi Zabvisa, aramed 

fazac. veqtoruli meTodi SesaZleblobas iZleva damoukideblad da 

TiTqmis uinercioT daregulirdes Zravis siCqare da momenti RerZze. 
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veqtoruli marTvis Rirsebebia: siCqaris regulirebis maRali 

sizuste, mdore starti da Zravis siCqaris mdore cvlileba sixSireTa 

mTel diapazonSi, siCqareTa farTo diapazoni (1:10000), swrafi reaqcia 

datvirTvis cvlilebaze (am dros praqtikulad ar xdeba siCqaris 

cvlileba), marTvis gafarToebuli diapazoni da regulirebis sizuste, 

Semcirebuli kargvebi gaxurebasa da damagnitebaze da gazrdili margi 

qmedebis koeficienti, veqtoruli marTvis naklovanebebia: ZravisTvis 

parametrebis mocemulobis micemis aucilebloba, siCqaris didi rxevebi 

mudmivi datvirTvis pirobebSi, gamoTvlebis siZneleebi. 

qvemoT warmodgenilia sxvadasxva firmebis sixSiruli 

gardamqmnelebis nimuSebi. 
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nax. 11.5. Simens Mikromaster 430 sixSiruli gardamqmneli 
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11.3. Simens Mikromaster 430 ZiriTadi teqnikuri maxasiaTeblebi 

Rirsebebi: 

1. martivi dayeneba da mierTeba;  

2. wrafi gaSveba eqspluataciaSi; 

3. marTvis signalebze reagirebis mcire dro;  

4. eleqtromagnitur Tavsebadobis saerTaSoriso normebTan 

Sesabamisoba;  

5. parametrebis uxvi anawyobi, rac iZleva konfigurirebis 

SesaZleblobis farTo gamoyenebas; 

6. sami CaSenebuli rele; 

7. Simens Mikromaster 430 mzaddeba 7,5 kvt-idan 250kvt-mde simZlavris 

modelebi;  

8. eqvsi izolirebuli pnp/npn gadasarTveli diskretuli 

Sesasvleli;  

9. ori analoguri Sesasvleli: AIN 1 0-10 v, 0-20 ma, an -10-dan +10-mde 

v; AIN 2 0-10 v, 0-20 ma; es ori analogiuri Sesasvleli SeiZleba 

gamoyenebul iqnas rogorc me-7 da me-8 diskretuli 

Sesasvlelebad;  

10. moduluri konstruqcia uzrunvelyofs konfiguraciis 

moqnilobas;  

11. gare opciebi kompiuterTan monacemebis gacvlisTvis, operatoris 

bazuri paneli da Profibus-i.  
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11.4. Simens Sinamik G 110 ZiriTadi teqnikuri maxasiaTeblebi 

 

 

 

nax. 11.6. Simens Mikromaster G 110  sixSiruli gardamqmneli 

 

Rirsebebi: 

1. qselis Zabva 120-240 v; 

2. simZlavreebis diapazoni 120 vt-3,0 kvt;  

3. gamomavali sixSire 0-650 hc;  

4. simZlavris koeficienti COS.=0,95;  

5. mqk 90-94% xelsawyoebisTvis <750 vt 95% xelsawyoebisTvis >750 vt;  

6. gadatvirTvis deni 1,5*nom. gamom. deni 60 w ganmavlobaSi, Semdeg 

0,85*nom.; gamom. deni 240 w ganmavlobaSi ciklis dro 300 w; 

7. gamomavali Zabva momxmareblisaTvis 24 v me-6 da me-7 klemebze (50 

ma), 10 v me-8 da me-10 klemebze (5 ma); 

8. marTva xazuri, kvadraturoli, mravalwertilovani (gawyobadi);  

9. impulsebis sixSire 8 khc (standartuli); 2 khc-16 khc (2 khc-iani 

bijiT);  

10. mudmivi sixSireebi 3 (SeiZleba awyoba);  
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11. nominaluri mniSvnelobebis garCevadoba 0,01 hc, cifruli, 0,01 hc 

seriuli 10 biti analoguri (Zravis potenciometri 0,1 hc);  

12. cifruli Sesasvlelebi 3, awyobadi, potenciurad kavSiriani, pnp, 

Simatik-Tan Tavsebadi. Low<5 whigh>10 v. maqs. Semavali Zabva 30 v.  

 

11.5. Danfoss VLT® Automation Drive ZiriTadi teqnikuri 

maxasiaTeblebi 

 

 

VLT® Automation Drive - es erTi amZravis koncefciaa, rac gamodgeba 

nibismieri gamoyenebiTi xasiais amocanis Sesasruleblad. koncefciis 

Ziriadi Rirsebebia: eqspluataciis dabali fasi, maRali xarisxi da 

muSaobis saimedooba. amasTan mowyobiloba iZleva misi Semdgomi 

ganviTarebis da parametrebis cvlilebebis SesaZleblobas. 

VLT® Automation Drive VLT® Automation Drive – agebulia Ria moduluri 

polaformis bazaze, rac iZleva misi martivad awyobisa da gadawyobis 

saSualebas. konfigurirebadi megobruli interfeisi mxars uWers mraval 

enasa da simvoloebs.  
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amZravis Secvladi ofciebi moqnili moduluri struqturidan 

gamomdinare SeiZleba igi SeiZleba adaptirebul iqnas nebismieri 

gamoyenebisaTvis. xelmisawvdomia mravali opcia, romlebic SeiZleba 

dayenebul da Semowmebul  iqnas qarxanaSi anda mogvianebi misi 

gadawyobisa da modernizebis dros.  

momavlis gavaliswineba  

VLT® Automation Drive-is moduluri  konstruqcia saSualebas gvaZlevs 

martivad gavaumjobesoT amZravi momavalSi axali opciebis damatebis 

gziT. moduluroba saSualebas gvaZlevs viyidoT is, rac dReisavis 

namdvilad saWiroa. amasan ar ikargeba misi Semdgomi modernizaciisa da 

gaumjobesebis SesaZlebloba.  

marTvis panelis cxlad dayeneba 

adgilobrivi marvis paneli (LCP) SeiZleba Seerebul iqnas gardamqmnels 

pirdapir anda Soridan kabelis gavliT. LCP SeiZleba SeerTebul anda 

gaiSul iqnas gardamqmnels misi muSaobis drosac ki (egre wodebuli 

cxeli Carva gamorTva). erTi gardamqmnelis awyoba SeiZleba advilad 

iqnas gadatanili meoreze anda LCP –is anda kompiuteris daxmarebiT MCT 

10 programis gamoyenebiT.  

 jildoebi 

VLT® Automation Drive-s miRebuli aqvs jildoebi: Frost & Sullivan  

inovaciebisvis da iF Design Award momxmareblis megobruli interfeisisavis. 

 SesaniSnavi gadawyveta 

• samrewvelo avtomatizaciisaTvis; 

• maRaldinamiuri gamoyenebisaTvis; 

• usafrxo dayenebisavis. 

simZlavreTa diapazoni 

0,25 – 37 kvt ...........................................(200 – 240 v); 

0,37 – 800 kvt .........................................(380 – 500 v); 

0,75 kvt – 1,2 mvt ...............................(525 – 690 v). 

 



132 
 

saimedooba, muSaobis maqsimaluri dro  

• garemomcveli aris temperatura  50°С maxasiaeblebis 

Semcirebis gareSe; 

• ar saWiroebs damatebiT gagrilebas anda gadazomvas; 

• xelmisawvdomia IP 20, 21, 55 da 66 Sesruleba. ergeba 

daWuWyianebul anda tenian zonebSi muSaobas; 

• gazrdili muSaobis dro, dabali saamortizacio danaxarjebi. 

megobruli interfeisi, ekonomia dayenebasa da eqspluataciaze. 

•  Plug-and-Play  teqnologia, advilia gaumjobeseba da Secvla; 

• marvis paneli dajildoebulia, interfeisi megobrulia; 

• intuitiuri VLT® interfeisi, drois ekonomia; 

• moxsnadi momWeri gasarebi, montaJis simartive; 

• SeiZleba sxvadasxva enis dayeneba. inteleqtualoba 

• dacvis inteleqtualuri sistema, kontroleris gaCerebis wina 

Setyobileba; 

• inteleqtualuri logikuri kontroleri (SLC), gare 

programirebad logikur kontrolerebze moxovnaTa Semcireba; 

• gaumjobesebuli gasarTebi, martivi dayeneba; 

• usafrTxo gaCereba, Safety cat. 3 (EN 954-1), PL d (ISO 13849-1);  

• usafrTxo gaCereba momentis mixedviT (IEC 61800-5-2), 2 (IEC 

61508) SIL CL 2 (IEC 62061);  

• gaxurebis inteleqtualuri regulireba. dacva nametani 

gaxurebis mimarT. 

VLT® Automation Drive-is opciebi 
 nebadarulia Semdegi saxis opciebi:  

qseluri  opciebi: 

• MCA 101 Profi bus; 

• MCA 104 DeviceNet; 

• MCA 105 CanOpen; 
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• MCA 113 Profi bus VLT® 3000 protokolebis konveieri; 

• MCA 114 Profi bus VLT® 5000 protokolebis konveieri;; 

• MCA 121 Ethernet IP. 

Sesasvlel/gamosasvlelebis da uku kavSirebis opciebi 

• MCA 101 damatebiTi Sesasvlel/gamosasvlelebi; 

• MCB 102 enkoderuli; 

• MCB 103 rezolveruli; 

• MCB 105  releuri gamosasvlelebi; 

• MCB 113  releuri karis gafaroeba; 

• MCB 113  releuri karis gafaroeba; 

• MCB 107 24 v. platis gare kvebis Sesasvleli. 

usafrTxoebis opciebi: 

• MCA 131 saltis interfeisi usafrxo Sesasvlel/gamosasvlelebiT; 

• MCA 108 PK- slk-is interfeisi gazrdili saimedoobi (DC/DC/ 

konverteri); 

• MCB 112 AEX-PC Termistoris karta. 

moZraobis kontrolerebis opciebi: 

• MCO 305 moZraobis programirebadi kontroleri; 

• MCO 350 sinxronizaciis kontroleri; 

• MCO 351 pozicionirebis kontroleri; 

• MCO 352 damxvevis kontroleri. 

Zaluri opciebi: 

• samuxruWe rezistorebi; 

• sinusuri filtri; 

• du/dt filtrebi; 

• harmonikebis filtri (AFN). 

damatebiTi opciebi: 

• IP 21/NEMA 1 dacvis asamaRlebeli kompleqti IP20 - dan IP20 - mde; 

• Semaerebeli gasarTi Sub-D9; 
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• ganmStoebeli plata qseluri kabelebisvis; 

• USB kabeli pk-s mierTebisvis;  

• gamosatani paneli. 

 

teqnikuri maxasiaTeblebi 

mkvebavi qseli (L1, L2, L3) 

Kkvebis Zabva 200-240 v ±+/- 10% 

FC 301 : 380 - 480 ±+/- 10% 

FC 302 : 380 - 500 ±+/- 10%, 525 – 600 ±+/- 

10%, 

525 – 690 ±+/- 10% 

mkvebavi qselis sixSire  50/60 hc 

simZlavris koeficienti (λ) 0,92 normaluri datvirTvis dros 

simZlavris koeficienti (cos φ) 

daaxlovebiT 1φ 

(>0,98) 

kvebis wredebis L1, L2, L3

komutaciis sixSire 

1 – 2 - jer wuTSi 

 

gamomavali qseli (U,V,W) 

gamomavali Zabva  0 – 100% kvebis Zabvisagan 

gamomavali sixSire FC 301:  0,2 – 1000  hc (0,25 – 75 kvt) 

FC 302:  0 – 1000 hc (0,25 – 75 kvt) 

        0 – 800 hc (90 – 1000 kvt) 

        0 – 300 hc  (nakadiT marTvis 

reJimi)  

komutaciis ricxvi gamosavalze SemousazRvrelia 

gaqaneba/Senelebis dro 0.01 – 3600 wm. 
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SeniSvna: dasaSvebia 160 procentiani gadatvirva denis mixedviT 1 wuTis 

ganmavlobaSi. ufro denis miReba SesaZlebelia gardamqmnelis 

gadazomvebis? (переразмеривание) Sedegad.  

cifruli SesasvlelebiВыходная сеть (U, V, W) 

Ци 

cifruli Sesasvlelebis raodenoba 

fruli 

FC 301:4(5)/FC 302:4(6) 
 

logikaiZabvis done PNP an NPN 

ZZabvis doneabv 0-24 v mudmivi denis 

SeniSvna: erTi an ori cifruli cifruli Sesasvleli SesaZlebelia 

gadaprogramirebul iqnas FC 301/ FC 302 cifrul gamosasvlelebad.  

analoguri Sesasvlelebi 

analoguri Sesasvlelebis 


