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reziume 
Tanamedrove Tbogeneratori rTuli da sapasuxismgeblo 

agregatia, erTmaneTTan dakavSirebuli mravali elementiT, 
romelic aRWurvilia savdasxvagvari sazom-sakontrolo 
xelsawyoebiT, dacvisa da marTvis avtomatizirebuli sistemebiT.  

orTqlis generatorebisaTvis savaldebuloa nominaluri 
saeqspluatacio reJimebis dacva, romelTa gaTvaliswinebiTac 
proeqtirebis etapze sruldeba gamoyenebuli masalebis xarisxis, 
calkeuli elementebis SeerTebebisa da samagri konstruqciebis 
gansazRvruli muSa parametrebisaTvis gaTvla.  

Tbogeneratorebis efeqturi da usafrTxo muSaoba 
SesaZlebelia mxolod maTi kvalificiuri momsaxurebis 
pirobebSi saeqspluatacio  wesebis mkacrad dacviT. wesebis 
daucveloba SeiZleba gaxdes avariebis da agregatebis dazianebis 
mizezi, rasac SeiZleba moyves adamianebis tramvireba da 
msxverpli da didi matrialuri zarali.  

Tbogeneratorebis usafrTxo da ekonomikuri reJimiT 
muSaoba moiTxovs erTmaneTze damokidebuli mravali fizikuri 
da meqanikuri parametrebis  moTxovnil sazRvrebSi SenarCunebas. 
agregatebis eqspluataciis dros maxasiaTebeli parametrebi 
SeiZleba Seicvalos, rac muSaobis statikuri reJimidan 
gardamaval reJimSi gdasvlas iwvevs. muSaobis statikuri 
reJimebi Seswavlilia sakmarisad kargad, maSin roca 
Tbogeneratorebis gardamavali reJimebis daxasiaTeba da analizi 
isev aqtualuria.  

naSromSi kvlevis meTodad gamoyenebulia sistemuri 
analizis meTodi, romlis Tanaxmadac gamosakvlevi sistema -
Tbogeneratori, ganixileba, rogorc erTiani (mTliani) sistema, 
romelic Sedgeba qvesistemebisagan –sacecxle, orTqlis 
gadamxurebeli, wylis ekomomaizeri, haerSemTbobi, deaeratori, 
mkvebavi tumboebis kvanZi da a.S. da elementebisagan- doli, 
ekranis milebi, koleqtorebi, sxvadasxva sakontrolo-sazomi 
xalsawyoebi, mcveli da sasignalo mowyobilobebi da sxa.  
kvlevis aseTi midgoma orientirebulia, sistemis elementebad  
danawevrebis gziT, Semadganeli calkeuli agregatebis muSaobis 
analizze, im pirobiT, rom SenarCunebulia Tbogeneratoris 
rogorc mTliani sistemis Sesaxeb Sexeduleba. aseTi midgomiT 
miRebuli Sedegebi adekvaturad asaxaven TbogeneratorebSi 
mimdinare rTul procesebs. rac dadasturebulia naSromSi 
miRebul SedegebSi, romlebic exeba orTqlis qvabis dolSi da 
ekonomaizerSi mimdinare gardamavali procesebis maTematikur 
modelirebas.  

Tbogeneratoris erT-erTi mniSvnelovani kvanZia wylis 
ekonomaizeri-qvesistema romlis elementebia: ekonomaizeris 
Tujis gawibovnebuli milebi, manometrebi, mcveli 
mowyobilobebi, Termometrebi, urdulebi, farsaketebi. am 
elementebis gamarTuli muSaoba mniSvnelovanwilad  
gansazRvravs  mTlianad agregatis ekonomiurobas da usafrTxo 
eqspluatacias. “aramaduRara” tipis ekonomaizeridan gamosuli 



6 

wylis temperatura (ukmarxureba) saproeqto monacemebiT ar unda 
iyos 20-30 gradusze naklebi qvabis dolSi arsebul 
temperaturaze. Sesabamisad aqtualuria ekonomaizeris 
gardamavali reJimebis gamokvleva.  

wylis ekonomaizeris gardamavali reJimebis 
dasaxasiaTeblad, procesis maTematikuri modelirebis gziT, 
miRebulia ekonomaizeridan gamosuli wylis temperaturis drois 
mixedviT cvlilebis saangariSo formula, romelsac aqvs 
eqsponentis saxe. statikuri procesis “SeSfoTebebi” gamowveulia 
namwvi gazebis da ekonomaizerSi Sesuli wylis temperaturebis 
cvlilebebiT.  

Tbogeneratoris mniSvnelovani kvanZia doli (qvesistema) 
romlis elementebia: ekranis milebi, koleqtorebi, dolsSiga 
mowyobilobebi, manometrebi, mcveli sarqvelebi, wylis donis 
mzomebi.  statikur reJimSi dasaSvebia wylis donis da  dolSi 
wnevis cvlilebebi  garkveul mkacrad gansazRvrul dasaSveb 
sazRvrebSi.  

qvabis dolis muSaobis gardamavali reJimebis dasaxasiaTe-
blad procesis maTematikuri modelirebis gziT, miRebulia 
wnevis cvlilebis saangariSo formula “SeSfoTebebis”- saTbobis 
Tbounaris da  mkvebavi wylis temperaturis,  droSi cvilebebis 
mixedviT.  

naSromSi ganxilulia sacecxle, rogorc Tbogeneratoris 
qvesistema, saTbobis (myari, Txevadi da airadi) mosamzadebeli da 
sacecxleSi misawodebeli elementebiT.  gaanalizebulia 
feTqebad-saSisi gazebis koncentraciebi da SesaZlo afeTqebebis 
acilebis RonisZiebebi.  

ganxilulia wylis donis maCvenebeli xelsawyoebis 
gaumarTaobebi: saCvenebeli mina gadavsebulia wyliT; wylis done 
normalurze ramdenadme metia; wynari done; donis umniSvnelo 
ryeva; wylis ,an orTqlis “gaparva” xelsawodan; maCvenebeli minis 
gatexva.  
gaanalizebulia dazianebis mizezebi da Sesabamisi 
profilaqtikuri RonisZiebebi. 

ganxilulia mcveli sarqvelebis gaumarTaobebi: mcveli 
sarqveli ar iReba; iReba AdagvianebiT; iReba Zlian adre. 
Sesrulebulia gaumarTaoebebis mravali mizezis diferencireba 
da dasaxulia Sesabamisi  profilaqtikuri RonisZiebebi. 

Tbogeneratorebis momsaxure personalma zedmiwevniT 
kargad unda icodnen Tbogeneratorisa  da misi mowyobilobebis 
avariis warmoSobis SesaZlo mizezebi, maTi aRmofxvris pirobebi 
da avariebis Tavidan acilebis gzebi-RonisZiebebi.  

Sedgenilia Tbogeneratorebis uavario da ekonomikuri 
muSaobis uzrunvelsayofad saswavlo-sagamocdo kiTxvari, rome-
lic aprobirebulia Sps saqarTvelos energetikuli korporaciis 
TboeleqtrosadgurSi momsaxure personalis profesiuli kvali-
fikaciis amaRlebis mizniT.      
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Abstract 
 

Modern heat-generator is a complex and important aggregate with many 
interconnected items equipped with various measuring-control devices, automated 
protection and control systems. 

Keeping of nominal exploitation modes is compulsory for steam generators by 
considering of which calculation of quality of applied materials, connections of 
private items and working parameters of attaching constructions take place at 
projection stage.  

Effective and safe operation of heat generators is possible in the conditions of 
their qualified service only in full compliance with exploitation rules. Failure to keep 
the rules may become a ground of breakdowns and damage of aggregates that may 
cause traumas of human, victim and great material loss.        

Operation of heat generators under safe and economic mode needs keeping of 
various interdependent physical and mechanical parameters in required limiting lines. 
Characteristic parameters may be changed at exploitation of aggregates that causes 
transition of operation from static mode to transient regime. Static modes of operation 
have been studied very well while description and analysis of transitional modes of 
heat generators is still actual.  

Method of systemic analysis has been used in the work as a method of 
research, according to which the system of examination – heat generator is considered 
as a united (whole) system consisting of sub-systems – furnace unit, steam 
superheater, water economizer, air heater, deaerator, knot of feed pumps as well as 
items – cylinder, screen pipes, water-wall tubes, headers, different control-measuring 
devices, protective device and alarm equipments and etc. Such approach of research is 
oriented on the analysis of operation of constitute individual devices via 
dismembering the system in units provided that the conception of heat generator as the 
whole system has been provided. The results of this approach adequately reflect the 
complex processes running in heat generators. That has been acknowledged in the 
results of the work concerning the mathematical modeling of transitional processes in 
steam boiler drum and economizer. 

One of the important knots of heat generator is water economizer –subsystem 
that comprises the units: finned pipes of economizer cast iron, manometer, protective 
devices, thermometers, bolts, sliding dampers. Regular operation of the above units 
largely determines efficiency and safe exploitation of whole aggregate. According to 
project data, water temperature (subcooling) out from the economizer of “non-boiler” 
type should not be less than 20-300C to compare with the temperature in boiler drum. 
Accordingly, examination of transient regimes of economizer is actual. 
In order to describe transient regimes of water economizer, computation formula of 
variation of water temperature outing from economizer from time to time has been 
made via mathematical modeling of the process, which has got an image of exponent. 
“Troubles” of static processes have been caused by variations of carbon gases and 
water temperature in economizer. 

The important knot of heat generator is cylinder (subsystem) that comprises 
the units: water-wall pipes, headers, turbo-steam equipments, manometers, protective 
valves, water level measurers. Variations of water level and pressure in the cylinder 
are admitted in static regime in strictly determined permissible limiting lines.  

In order to describe transient regimes of the boiler drum operation through 
mathematical modeling of the process, computation formula of pressure variation has 
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been adopted in accordance with variations in time of “Troubles” – fuel efficiency and 
feed water temperature. 

Combustion system as heat generator sub-system has been discussed in the 
work with preparatory elements of fuel to be delivered (solid, fluid and gaseous) to 
combustor. Concentrations of explosive gases and measures of avoiding possible 
explosions have been analyzed. 

Failures of water level showing devices have been examined: showing glass is 
overfilled with water; water level is somewhat higher than norm; pacific level; slight 
fluctuation of level; “leakage” of water or steam from the device; breakdown of 
showing glass. Reasons of damage and appropriate prophylactic arrangements have 
been analyzed.    

Failures of protective valves have been examined: safety valve fails to open; it 
opens with delay; opens very early. Differentiation of many reasons of failure has 
been made and appropriate prophylactic measures have been planned. 

The service staff of heat generators should thoroughly know presumable 
reasons of breakdowns of heat generators and their devices, conditions of eradication 
of accidents and ways of avoiding the breakdowns. 

Training-testing questionnaire have been made in order to provide regular and 
economic operation of heat generators, which is approved in order to improve 
professional qualification of staff serving at Georgian Power Corporation Thermal 
Power Plant Ltd.            
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nax.24. mcveli sarqveli iReba dagvianebiT 

nax.25. mcveli sarqveli iReba Zalian adre 

nax.26. damokidebulebebi i”=f1(P), r=f2(P), i’=f3(P) wylisaTvis 

nax.27. wylis najerobis temperaturis damokidebuleba wnevaze.     
        tnaj.=f(P) 
ნახ.28.  cxrilis monacemebidan gdaxra %-ebSi 
nax.29. dolSi wnevis damokidebuleba dinamikur reJimSi saTbobis   
       Tbounarianobaze 

nax.30. dolSi wnevis damokidebuleba dinamikur reJimSi mkvebavi     
       wylis temperaturaze 

nax.31. wylis temperatura ekonomaizeridan gamosvlaze 1. 

nax.32. wylis temperatura ekonomaizeridan gamosvlaze 2. 

nax.33. wყlis temperaturis nazrdi ekonomaizeridan gamosvlaze 3. 
nax.34. wylis temperatura da temperaturaTa sxvaoba 1 
nax.35. wylis temperatura da temperaturaTa sxvaoba 2 
nax.36. wylis temperatura da temperaturaTa sxvaoba 3 
nax.37. wylis temperatura da temperaturaTa sxvaoba 3 
nax.38. wylis temperatura da temperaturaTa sxvaoba 4 
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შესავალი 

Tanamedrove Tbogeneratori rTuli agebulobis agregatia, 

romelic aRWurvilia mravalricxovani sazom-sakontrolo 

xelsawyoebiT, dacvisa da marTvis avtomatizirebuli sistemebiT.  

orTqlis generatorebis proeqtirebis stadiaze, rogorc 

mTliani agregatisaTvis, aseve calkeuli elementebisaTvis 

muSavdeba nominaluri saeqspluatacio reJimebi. nominaluri 

saeqspluatacio reJimebis gaTvaliswinebiT sruldeba masalebis 

xarisxis, calkeuli elementebis SeerTebebisa da samagri 

konstruqciebis gaTvla gansazRvrul muSa parametrebze. 

Tbogeneratorebis efeqturi da usafrTxo muSaobisaTvis  

aucilebelia maTi kvalificiuri momsaxureba. Qqvabis SekeTeba da 

montaJi  mTlianad  unda Seesabamebodes “orTqlisa da 

wyalgamacxelebeli qvabebis mowyobisa da usafrTxo 

eqspluataciis wesebs”. aRniSnuli wesebis darRveva rogorc wesi 

iwvevs avarias da agregatebis dazianebas. avariebi 

eleqtrosadgurebze, samrewvelo Tu gamaTbobel saqvabeebSi 

dakavSirebulia did materialur zaralTan.  

Tbogeneratorebis gamarTuli da efeqturi  muSaoba damoki-

debulia misi calkeuli Semadgeneli agregatebisa da 

mowyobilobebis gamarTul muSaobaze.  

gansakuTrebiT mniSvnelovania Tbogeneratoris 

sacecxleebis normaluri usafrTxo muSaoba sxvdasxva saTbobze: 

gazi, Txevadi da airadi. nebismieri saeqspluatacio wesebis 

darRveva SeiZleba gaxdes afeTqebebis mizezi. rac umetesad 

mTavrdeba  saqvabis Senobis ngreviT da momsaxure personalis 

tramvirebiT.  

Temis aqtualuroba.  Tbogeneratorebis usafrTxo da 

ekonomikuri reJimiT muSaoba dakavSirebulia erTmaneTze 

damokidebuli mravali fizikuri da meqanikuri parametrebis  

moTxovnil sazRvrebSi SenarCunebasTan. agregatebis 

eqspluataciis dros maxasiaTebeli parametrebi icvleba, rac 

muSaobis statikuri reJimidan gardamaval reJimSi gdasvlas 
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iwvevs. muSaobis statikuri reJimebi Seswavlilia sakmarisad 

kargad, maSin roca Tbogeneratorebis gardamavali reJimebis 

daxasiaTeba da analizi isev aqtualur amocanas warmoadgens.   

Tbogeneratorebis momsaxure personalma da agregatebis 

muSaobaze pasuxismgebelma sxva pirebma zedmiwevniT kargad unda 

icodnen Tbogeneratorisa  da misi mowyobilobebis avariis 

warmoSobis SesaZlo mizezebi, maTi aRmofxvris pirobebi da 

avariebis Tavidan acilebis gzebi-RonisZiebebi. avariebis 

warmoSobis mizezebi SeiZleba iyos mravali saxis da amasTan 

specifikuri calkeuli agregatebisa da mowyobilobebis 

mixedviT.  agregatebis momsaxure personalis profesiuli 

kvalifikaciis amaRlebisaTvis saWiro dokumentaciis Seqmna da 

swavlebis meTodikis damuSaveba aseve aqtualur amocanas 

warmoadgens.  

samuSaos mizani da ZiriTadi amocanebi. samuSaos mizans 

warmoadgens Tbogeneratorebis uavario da ekonomikuri muSaobis 

uzrunvelsayofad agregatebis iseTi saswavlo saeqspluatacio 

meTodikis damuSaveba, romelic  xels Seuwyobs saWiro masalis 

efeqturad aTvisebas. gansakuTrebul yuradRebas imsaxurebs 

agregatebis muSaobis gardamavali reJimebis Seswavla da 

analizi. 

dasaxuli miznis misaRwevad samuSaos ZiriTad amocanebs 

warmoadgens:     

• Tbogeneratorebis usafrTxo muSaobis wesebis Seswavla; 

• dazianebebis da avariebis gamomwvevi mizezebis sistemuri 

analizi; 

• SesaZlo avariebis gamovlenis da acilebis RonisZiebebis 

SemuSaveba; 

• Tboagregatis ZiriTadi sapasuxismgeblo elemetis –dolis 

gardamavali reJimebis maTematikuri modelireba; 

• qvabis wylis ekonomaizeris gardamavali reJimebis 

maTematikuri modelireba 
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• agregatebis eqspluataciis situaciuri varjiSebis 

kompiuteruli modelireba.   

sawavlo da sagamocdo testebis masala SerCeulia ZiriTadi 

Temebis mixedviT: sacecxleebi; orTqlis generatoris doli da 

ekranis milebi; xurebis zedapirebi; orTqlis gadamxurebeli, 

wylis ekonomaizeri da haeremTbobi; armatura, kvamlmwovebi da 

ventilatorebi; mkvebavi tumboebi; sxvadasxva milsadenebi da 

sxva.  

miRebuli Sedegebis samecniero siaxle. Tbogeneratorebis 

usafrTxo da efeqturi muSaobis xelSesawyobad  Catarebulia 

agregatebis SesaZlo avariebis sistemuri analizi, rac  

avariebis profilaqtikis saSualebas iZleva.  damuSavebulia  

saswavlo – sagamocdo programebis algoriTmebis  blok-sqemebi. 

saboloo Sedegebi sruli informaciiT gamoitaneba monitorze 

da survilis mixedviT daibeWdeba.  

qvabis dolisa da sacirkulacio koleqtorebis liTons 

muSaoba uwevs maRali wnevisa da temperaturis, mavne 

nivTierebebis zemoqmedebis da didi meqanikuri daZabulobis 

pirobebSi. aRniSnulis gamo mosalodnelia liTonis struqturis 

Secvala da misi meqanikuri Tvisebebis mkveTrad gauareseba. 

yovelive aman SeiZleba gamoiwvios liTonis korozia da 

elementis rRvevac ki. aseTi tipis darRvevebis analizisaTvis da 

profilaqtikisaTvis Seswavlilia qvabis dolSi da wylis 

ekonomaizerSi  mimdinare gardamavali reJimebi procesebis 

maTematikri modelirebis gziT.   

miRebulia qvabis dolSi gardamaval reJimebSi wnevis 

cvlilebis saangariSo formula saTbobis Tbounaris da  

mkvebavi wylis temperaturis  droSi cvilebebis mixedviT.  

qvabis erT-erTi mniSvnelovani kvanZia wylis ekonomaizeri, 

romlis gamarTuli muSaoba mniSvnelovanwilad    gansazRvravs  

mTlianad agregatis ekonomiurobas. wylis ekonomaizeris 

gardamavali reJimebis dasaxasiaTeblad procesis maTematikuri 

modelirebis gziT miRebulia ekonomaizeridan gamosuli wylis 
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temperaturis cvlilebis saangariSo formula namwvi gazebis da 

ekonomaizerSi Sesuli wylis temperaturebis cvlilebebis 

mixedviT.  

kvlevis meTodebi da miRebuli Sedegebis utyuaroba  

kvlevis meTodad gamoyenebulia sistemuri analizis meTodi, 

romlis Tanaxmadac gamosakvlevi sistema -Tbogeneratori, 

ganixileba, rogorc erTiani (mTliani) sistema, romelic Sedgeba 

qvesistemebisagan –sacecxle, orTqlis gadamxurebeli, wylis 

ekomomaizeri, haerSemTbobi da a.S. da nawilebisagan (elemente-

bisagan) doli, ekranis milebi, koleqtorebi, sakontrolo-sazomi 

xalsawyoebi, mcveli da sasignalo mowyobilobebi, mcveli 

mowyobilobebi da sxa. aseTi midgoma orientirebulia sistemis 

SigniT “Sexedvaze”, misi danawevreba ise, rom SenarCunebuli iyos 

sistemis Sesaxeb mTlianobis Sexeduleba. aseTi midgomiT 

miRebuli Sedegebi adekvaturad asaxaven TboagregatebSi 

mimdinare rTul procesebs. 

samuSaos praqtikuli Rirebuleba da Sedegebis danergva 

naSromSi miRebuli formulebi, romlebic asaxaven qvabis dolSi 

da wylis ekonomaizerSi mimdinare gradamaval reJimebis 

mimdinareobas aprobirebulia ordoliani vertikalur wyalmile-

biani qvabis gardamaval reJimebSi muSaobis magaliTebze. 

miRebuli Sedegebis utyuaroba dasturdeba  Sesabamisi  

fizikuri procesebis analiziT.  

damuSavebuli  saswavlo – sagamocdo programebis algoriTmebis  

blok-sqemebiT xdeba msmenelTa swavleba da sagamocdo 

testireba,   saboloo Sedegebi sruli informaciiT gamoitaneba 

monitorze da survilis mixedviT daibeWdeba. programuli 

aprobacia gaiara da dainerga  Sps saqarTvelos saerTaSoriso 

energetikuli korporaciis TboeleqtrosadgurSi TanamSromle-

bis propfesiuli gadamzadebis mizniT.  

samuSaos aprobacia. samuSaos ZiriTadi Sedegebi moxsenebuli iyo 

saerTaSoriso samecniero konferenciaze “energetika: regionuli 

problemebi da ganviTarebis perspeqtivebi”. a. wereTlis 
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saxelmwifo universiteti. 21-22 maisi, 2010 w. quTaisi; 

saqarTvelos teqnikuri universitetis studentTa #79 Ria 

saerTaSoriso konferenciaze Tbilisi 2011w; saerTaSoriso 

samecniero konferenciaze “qali da XXI saukune”. saqarTvelos 

teqnikuri universiteti. Tbilisi-2011w; sadisertacio Temis 

pirvel da meore Tematur seminarebze.  
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Tavi I. literaturis mimoxilva 

1.1. Tbogeneratori, rogorc rTuli sistema 

Tbogeneratori warmoadgens rTul agregats –sistemas, 

romlis daniSnulebaa garkveuli parametrebis energiis generacia 

wylis orTqlis, an cxeli wylis saxiT. Tbogeneratori Sedgeba 

erTmaneTTan funqciurad mWidrod dakavSirebuli 

agregatebisagan, romelTa normaluri reJimiT eqspluatacia 

ganapirobebs mTlianad Tbogeneratoris usafrTxod da  

ekonomiurad funqcionirebas[1,9].  

rTuli sistemis gamokvlevas sWirdeba sistemuri analizi, 

romlis ZiriTadi principia  gamosakvlevi sistemis ganxilva, 

rogorc mTliani modulisa, misi Semadgeneli nawilebis 

(elementebis) erTobliobiT[47].  

sistemuri analizi amocanebia: 

• dekompoziciis amocana, romelic gulisxmobs 

sistemis (Tbogeneratoris) warmodgenas qvesistemebis 

(sacecxle, konveqciuri nawili, saTbobis momzadebis 

sistema, wylis ekonomaizeri, haerSemTbobi, 

deaeratori, აrmatura, garnitura, sakvamle mili, 

weva-Sebervis mowyobilobebis da sxva) saxiT. 

qvesistemebi Tavis mxriv Sedgebian elementebisagan 

(magaliTad qvabis doli, ekranis milebi, 

koleqtorebi, Termometrebi, manometrebi da sxva 

mravali); 

• analizis amocana, romlis mizania sistemis da 

qvesistemis, misi elementebis da garemos sxvadasxva 

saxis maxasiaTebeli  parametrebis  (temperatura, 

wneva, xarji da sxva) moZebna da sistemaSi mimdinare 

kanonzomierebebis gansazRvra; 

• sinTezis amocana, romelic gulisxmobs sistemis 

funqcionirebis Sesaxeb miRebuli informaciis 

safuZvelze, sistemis modelis Sedgenas iseTi 
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parametrebiT, romlebic uzrunvelyofen sistemis 

efetur da usafrTxo funqcionirebas. 

   amrigad sistemaSi gamoyofilia modulebi da sistema 

ganixileba, rogorc modulebis erToblioba. principi mianiSnebs 

imaze, rom SesaZlebeli xdeba sistemis calke nawilis nacvlad 

gamovikvlioT misi Sesasvleli da gamosasvleli zemoqmedebebi. 

magaliTad, Tu modulis (ekonomaizeris) Sesasvlelze signali 

Seicvala t∆ -iT, xolo ekonomaizeridan gamosasvlelze signali 

Seicvala y∆ -iT, maSin ori erTmaneTisagan damoukidebeli 

Sesasvleli signalebis cvlileba 1t∆ (wylis temperaturis 

cvlileba) da 2t∆  (namwvi gazebis temperaturis cvlileba) ise, 

rom sruldeba piroba ttt ∆=∆+∆ 21 , maSin gamosasvleli signalis 

cvlileba iqneba igive rac y∆ . aseTi sistema xazovania da 

procesi aRiwereba algebruli an diferencialur xazovani 

gantolebebiT.  

qvemoT mocemulia Tbogeneratoris, rogorc erTiani sistemis 

qvesistemebis da  maTi elementebis aRwera.  

 

1.2. saqvabe danadgarebi 

Tanamedrove saqvabe danadgari warmoadgens mowyobilobe-

bisa da meqanizmebisgan Semdgar rTul sistemas, romlis 

daniSnulebaa gansazRvruli parametrebis mqone wylis orTqlis 

an cxeli wylis generacia. maRaltemperaturuli Tbomtarebi 

gamoiyeneba, rogorc samrewvelo aseve  sazogadoebrivi da 

sayofacxovrebo Senobebis gaTbobisaTvis, mosaxleobis sayofac-

xovrebo saWiroebisaTvis. 

orTqli  da cxeli wyali miiReba ZiriTadad organuli 

saTbobis  dawvis Sedegad specialur dandgarebSi-qvabdandga-

rebSi[14}. 

saqvabe danadgarebi iyofa Semdegi niSnebis mixedviT:  

orTqlmwarmoebluroba, orTqlis an wylis  parametrebi, 

dasawvavi saTbobis saxe, saTbobis wvis meTodi da sxva. saqvabe 
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danadgari ZiriTadad Sedgeba orTqlis qvabis da misi damxmare 

mowyobilobebisagan. orTqlis qvabi Sedgeba sacecxle kamerisa 

da airsatarebisagan, sadac ganlagebulia orTqlwarmomqmneli 

xurebis zedapirebi, wylis ekonomaizeri, haerSemTbobi. orTqlis 

qvabs miekuTvneba agreTve qvabis amonakiri da karkasi. 

qvabi, orTqlgadamxurebeli, wylis ekonomaizeri, haerSem-Tbobi 

da sacecxle erTmaneTTan SeTanwyobilni arian garkveuli sqemiT. 

sqemaSi CarTulia orTqlsadenebi,  wyalsadenebi, airsavali da 

haersavali, armatura da garnitura, rac erTobliobaSi 

warmoadgens orTqlis qvabagregats, anu igive orTqlgenerators. 

saqvabe agregati Tavsdeba SemokirvaSi. qvabis momsaxureobisaTvis 

iyeneben mis irgvliv  ganlagebul kibeebs da moednebs.  

saqvabe agregatebis elementebis liTonis zedapirebs, 

romlebic erTimxriv SexebaSia kvamlis airebTan, xolo meore 

mxriv wyalTan, orTqlTan an haerTan ewodeba xurebis zedapirebi.  

saqvabe agregatebs emsaxureba mTeli rigi damxmare 

meqanizmebi da mowyobilobebi. saqvabe agregati saWiro damxmare 

mowyobilobebTan erTad warmoadgens saqvabe danadgars.  

saqvabe danadgarebis erToblioba, romelic erT SenobaSia 

damontaJebuli aris saqvabe. saqvabis SenobaSi sakmaod kargad 

unda Sediodes dRis sinaTle, Ramis saaTebSi ki gamoiyeneba 

eleqtroganaTeba. 

saqvabe danadgaris damxmare mowyobilobebs da meqanizmebs 

miekuTvneba: kvamlmwovi da Semberi ventilatorebi, mkvebavi 

danadgarebi, sxvadasxva daniSnulebis milgayvanilobis qseli, 

saTbobis  momzadebisa da miwodebis sistemis elementebi, nacrisa 

da widis mosacilebeli mowyobiloba, qvabis sakvebi wylis 

gamwmendi da mosamzadebeli sistema, agreTve mtvris 

mosamzadebeli mowyobiloba  (myari saTbobis mtvrisebri wvis 

dros) da mazuTis meurneoba (Txevadi saTbobis wvis dros), 

Tburi kontrolisa da avtomaturi marTvis sistema. nax. 1-ze 

mocemulia Tanamedrove orTqlis qvabdanadgaris sqema[13].  
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nax. 1. Tanamedrove orTqlis qvabdanadgaris sqema 
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1..3. saqvabe agregatebi 

saqvabe agregatebs yofen or ZiriTad jgufad: orTqlis 

qvabebad, romelTa daniSnulebaa orTqlis warmoeba da wylis 

SemTbob qvabebad, romelTa daniSnulebaa cxeli wylis miReba. 

aseve arsebobs wylis SemTbobi orTqlis qvabebi (kombinirebuli 

qvabebi), romlebSic miiReba rogorc orTqli, aseve cxeli wyali. 

orTqlis qvabebi Tavis mxriv SeiZleba iyos vertikalur-

cilindruli, vertikalur- wyalmilebiani da ekranian orTqlis 

qvabebi. 

vertikalur cilindruli qvabi (nax. 2. a) warmoadgens gare 

cilindrul korpusSi 2, Casmul Siga cilindrul korpuss 3.  

cilindrebis zeda nawilebi bolovdebian naxevradsferul 

ZroebiT 4 da 5,   romlebsac aerTeben cilindrul sakvamle 

kamerasTan 6 an vertikalur milebis sistemasTan, romelTa 

saSualebiT kvamlis airebi sacecxle kameridan  1 gadadis 

sakvamle milSi 7. sakvebi wyali miewodeba  2 da 3 dolebs Soris  

sivrceSi, aq wyali orTqldeba siTbos zemoqmedebiT, romelic 

Semodis  sacecxlis kameridan dolis kedelSi 3 gavliT, xolo 

warmoqmnili orTqli ikavebs wylis donis zemo sivrces, 

romelic Siga cilindris gadawviT dazianebis Tavidan 

ascileblad unda iyos  Zroze 4 maRla. am moculobidan orTqli 

miewodeba  orTqlsadens. saTbobi cecxlrikebze 8 CatvirTeba 

qvabis qveS moTavsebuli karebidan. vertikalur-cilindrul  

qvabebs iyeneben mcire samrewvelo sawarmoebSi[21]. 

vertikalur-wyalmilebiani qvabi (nax. 2.b) Sedgeba ori 

horizontaluri dolisagan 1 da 4, romlebic moTavsebulia erT 

vertikalze da erTmaneTTan SeerTebulia 51-60 mm diametris mqone 

maduRara milebis sistemiT. milebis am sistemas grZivad an 

ganivad Semoedineba kvamlis airebis nakadi, romelic Tavis 

siTbos konveqciiT gadascems milebSi cirkulirebul wyals. 

sakvebi wyali miewodeba qvabis zeda dolSi 1. zeda dolidan 

sustad SemTbar an srulebiT SeumTbari CamosaSvebi milebidan 3  
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nax.2. orTqlagregatebis ZiriTadi tipebis sqemebi: 
       a-vertikalur cilindruli; b-vertikaluri wyalmilebiani; 
       g- ekranuli  tipis 
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wyali miewodeba qveda dols 4, saidanac Zlierad SemTbari 

aRmavali  milebis 2 saSualebiT brundeba zeda dolSi, amasTan 

erTad wyali nawilobriv orTqldeba. qvabis zeda dolSi 

orTqli gamoiyofa wylidan da airTmeva dolidan, xolo wyali 

brundeba sacirkulacio sistemaSi qvabis CasaSvebi milebiT. 

saqvabe agregatSi miwodebamde wyali Tbeba wylis ekonomaizerSi 

5. vertikalur-wyalmilebiani sacecxleebis daekraneba xdeba  

gluvmilebiani ekranebiT. 

vertikalur-wyalmilebian qvabebs 2,5-dan 50 t/sT-mde 

orTqlmwarmoeblobiT uSveben 1,37-dan 3,92 mn/m2 wnevis orTqlis 

warmoebisTvis, romelic najeria an gadaxurebuli 250, 370, 425 da 

4400C-mde. 

ekraniani saqvabe danadgari (nax.2g)[31], gamoirCeva 

ganviTarebuli ekranis xurebis zedapiriT 1. aseT agregatebs 

ageben mxolod kameruli sacecxleebiT, romlebSic myari 

saTbobis dawva SesaZlebelia mxolod mtvrisebr mdgomareobaSi. 

kvamlis airebi sacecxlis kameridan gamosvlis Semdeg  gaivlis 

ekranis milebs (festoni) 2, romelic warmoadgens mcire 

amaorTqlebeli xurebis zedapirs, milebis gare zedapirs siTbo 

gadaecema gamosxivebiT da konveqciiT, xolo Semdeg wvis 

produqtebi mimdevrobiT gaivlis orTqlgadamxurebels 3, wylis 

ekonomaizers 4 da haerSemTbobs 5. 

ekranian saqvabe danadgarebs ayeneben Tboeleqtrosad-

gurebSi. qvabebs amzadeben 35-dan 2500 t/sT-mde 

orTqlmwarmoeblobiT 3,92-dan 25,0 mn/m2 wnevis da 440-5700C 

temperaturis gadaxurebuli orTqlis warmoebisaTvis. 

qvabSi wylis moZraobis mixedviT arCeven qvabs bunebrivi 

cirkulaciiT, mravaljeradi iZulebiTi cirkulaciiT da 

pirdapiri dinebiT[2,32]. 

bunebrivi cirkulaciis qvabebSi (nax.3. a) mkvebavi tumboTi 1 

miwodebuli sakvebi wyali gaivlis wylis ekonomaizers 2 da 

miewodeba qvabis zeda dols 4. zeda dolidan naklebad SemTbari 

CamosaSvebi milebis sistemis 5 saSualebiT wyali Camoedineba 
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qveda dolSi, an mis Semcvlel koleqtorSi, saidanac Zlierad 

SemTbari amwevi milebis 7 saSualebiT kvlav brundeba  zeda 

dolSi. qvabis dolSi orTqli gamoiyofa wylisagan da 

orTqlgadamxurebelis 3 gavliT miewodeba momxmarebels. 

darCenili wyali damatebiT miwodebul wyalTan erTad kvlav 

CairTveba sacirkulaco konturSi. 

 

 

nax.3. saqvabe agregatSi wylis , wylisa da orTqlis narevis da orTqlis 
moZraobis  sqemebis organizacia: a-qvabi bunebrivi cirkulaciiT; b-qvabi 
mravaljeradi iZulebiTi cirkulaciiT; g- pirdapiri dinebis qvabi; 

 

mravaljeradi iZulebiTi cirkulaciis qvabebSi (nax.3.b) 

wyali gadis qvabis dolSi 4 imave gziT, rogorc bunebrivi 

cirkulaciis qvabebSi, magram wylis moZraoba qvabis 

sacirkulacio konturSi 5-7 xorcieldeba iZulebiTi 

sacirkulacio tumbos 6 saSualebiT, Semdeg ki oraTqlis gza 

iseTivea, rac bunebrivi cirkulaciis qvabebSi. 

pirdapiri dinebis qvabebSi amaorTqlebeli sacirkulacio 

konturi ar arsebobs. qvabis amaorTqlebeli xurebis zedapiri 5-4 

warmoadgens ekonomaizeris 2 xurebis zedapiris uSualo 

gagrZelebas, agreTve uSualod gadadis orTqlgadamxureblis 3 

(nax.3.g) xurebis zedapirSi. amrigad, wylis sruli aorTqleba 

amaorTqlebel xurebis zedapirSi xdeba masSi erTjeradi 

pirdapiri gavlis dros. 
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qvabebi bunebrivi da mravaljeradi iZulebiTi cirkulaci-

iT miekuTvnebian dolebiani qvabebis jgufs. 

vertikalur-cilindrul da vertikalur-wyalmilebian 

qvabebi mzaddeba mxolod bunebrivi cirkulaciiT, xolo 

ekraniani qvabebi ki- bunebrivi da mravaljeradi iZulebiTi 

cirkulaciiT, an pirdapiri dinebis sqemiT. 

wylis SemTbob qvabebs axasiaTeben maTi siTbomwarmoeb-

lobis, gamTbari wylis temperaturtisa da wnevis mixedviT, 

agreTve liTonis gamoyenebuli mixedvTT, romlisganac 

damzadebulia qvabi. 

liTonis gvarobis mixedviT arCevevn Tujisa da foladis 

wylis SemTbob qvabebs. wylis SemTbobi Tujis qvabebis 

daniSnulebaa calkeuli Senobebis gaTboba, aseT qvabebs 

amzadeben mcire siTbomwarmoeblobiT 1,2-1,6 mvt, wylis 

SeTbobisaTvis, romlis wnevaa ara umetesi 309-400 kn/m2 da 

temperatura 1150C-mde. wylis SemTbob foladis qvabebs amzadeben 

didi siTbomwarmoeblobiT 4,75-dan 210 mvt-mde da ayenenben 

msxvil saqvabeebSi didi sacxovrebeli masivebis 

TbomomaragebisaTvis. garda amisa, 35 mvt siTbomwarmoeblobis 

wylis SemTbob qvabebs ayeneben Tec-Si qselis wylis pikuri 

SemaTboblebis funqciiT. 

qvab-utilizatorebi warmoadgenen qvabebis jgufs, romelTa 

daniSnulebaa sxvadasxva samrewvelo Rumelebidan gamomavali 

kvalmis airebis siTbos gamoyeneba. 

qvab-utilizators uSveben wylis bunebrivi da iZulebiTi 

cirkulaciiT. bunebrivi cirkulaciis qvabebs ZiriTadad iyeneben 

RumelebSi, sadac gamavali airebis temperatura 800-10000C da 

metia, rac dakavSirebulia saimedo cirkulaciis uzrunvelyofis 

pirobebTan. 

 

1.4. sacecxleebi. sanTurebi. frqvevanebi 

saqvabe agregatis sacecxlis daniSnulebaa saTbobis dawva 

da misi qimiuri energiis siTbur energiad gardaqmna. igi  
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warmoadgens Tbogadamcem mowyobilobas, romelSic xurebis 

zedapirebs saTbobis wvis Sedegad gamoyofili siTbo ZiriTadad  

gadaecema gamosxivebiT. myari saTbobis dawvis SemTxvevaSi 

sacecxlidan xdeba saTbobis dawvis dros warmoSobili nacris 

mocileba.  

sacecxleebis konstruqcia ZiriTadad damokidebulia 

gamoyenebuli saTbobis saxeze (natexi myari saTbobi, mtvrisebri, 

Txevadi da airadi saTbobi). arsebobs saTbobis dawvis sami 

ZiriTadi xerxi: Srisebri, CiraRdnuli da grigaluri 

(ciklonuri). CiraRdnul da grigalur sacecxleebs aerTianeben 

kamerul sacecxleebis jgufSi[33,34]. 

Srisebri sacecxle gamoiyeneba myari saTbobis dasawvavad. 

Srisebr sacecxleSi saTbobis wvis procesi momdinareobs 

cxauraze mkvriv an mduRare SreSi, xolo gamoyofili 

aqroladebisa  sacecxle kameraSi. aRniSnulidan gamomdinare 

Srisebr sacecxleebs yofen sacecxleebad mkvriv da mduRare 

SriT. 

sacecxleebi Srisebri wviT iyofa sam jgufad (nax. 4):  

1) sacecxleebi uZravi cecxlrikebis cxauriT da masze 

uZravad mdebare saTbobis SriT (nax. 4.a da b); 

2) sacecxleebi, romlebSic saTbobi gadaadgildeba 

cxaurasTan erTad (nax. 4. g, d); 

3) sacecxleebi, rmlebSic saTbobi gadaadgildeba (nax. 4. 

e,v,z); 

yvelaze martivi sacecxlea xeliT momsaxurebis 

horizontaluri uZravi cecxlrikebiani cxaura uZravi saTbobis 

SriT (nax.4. a). aseT cxauraze SeiZleba daiwvas yvela saxis myari 

saTbobi. xeliT momsaxureobis aucilebloba zRudavs amgvari 

sacecxleebis gamoyenebas maRali mwarmoeblobis orTqlis 

qvabebisaTvis.  

maRali mwarmoeblobis orTqlis qvabebisaTvis saTbobis 

fenuri wvisaTvis sacecxlis momsaxureba da upirvelesad 

saTbobis axali ulufis miwodeba meqanizebulia. 
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uZravi cecxlrikebis cxauriT da saTbobis uZravi Sris 

mqone sacecxleebSi saTbobis Cayris meqanizacia xorcieldeba 

Camyrelebis gamoyenebiT, romlebic meqanikurad uwyvetad 

CatvirTaven axal ulufa saTbobs da gaanawileben mas cxauris 

mTel farTobze 2 (nax.4. b). amgvar sacecxleebSi wvaven qvanaxSirs 

da mura naxSirs an zogjer anTracits.  

 

 

 

nax. 4. sacecxleebis sqemebi saTbobis SreSi dawvisTvis 
a-xeliT momsaxurebis horizontaluri cecxlrikebiani caxaura; b-
uZravfeniani sacecxle TviTCamyreliT; g-sacecxle jaWvis meqanikuri cxauriT; 
d-sacecxle jaWvis meqanikuri cxauris ukusvliT da TviTCamyreliT; e-
sacecxle saCxreki TamasiT; v-sacecxle daxrili cecxlrikebiani cxauriT. z. 
–pomerancevis sistemis sacecxle.  

 

    sacecxleebis jgufs, romlebSic saTbobi gadaadgildeba 

cxaurasTan erTad, miekuTvneba sacecxleebi meqanikuri jaWvuri 

cxauriT (nax 4. v). saTbobi CasatvirTi xvimiridan 1 TviTdinebiT 

miewodeba mcire siswrafiT moZrav usasrulo jaWvuri 

cecxlrikebis cxauris  (2)  wina nawils. aalebuli saTbobi 

uwyvetad gadaadgildeba cxaurasTan erTad da mTlianad iwvis. 

cxauras boloSi warmoqmnili widi iyreba widis xvimirSi 3. 
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jaWviscxauriani sacecxleebi sakmaod mgrZnobiarea saTbobis 

xarisxis mimarT. am sacecxleebSi gamoiyeneba daxarisxebuli 

Seucxobadi zomieri tenisa da nacris Semcveli qvanaxSiri.  

didi tenis mqone saTbobis dasawvavad jaWvis cxauras 

uerTeben Saxtis wina kameras, romlis daniSnulebaa saTbobis 

winaswari SeSroba. 

ganxiluli jgufis sacecxleebis sxva saxes warmoadgens 

sacecxle jaWvis cxauris ukusvliT da TviTCamyreliT (nax. 4. g). 

am sacecxleebSi jaWvis cxauri 2 moZraobs sawinaaRmdego 

mimarTulebiT, e. i. sacecxlis ukana kedlidan wina kedlisken. es 

sacecxleebi naklebad mgrZnobiarenia saTbobis xarisxis mimarT. 

sacecxleebi uZravi cecxlrikebis cxauriT da masze 

gadaadgilebuli saTbobis feniT dafuZnebulia saTbobis 

moZraobisa da wvis organizaciis sxvadasxva principze. 

saCxrekTamasian sacecxleebSi (nax.4.d) saTbobi uZravi 

horizontaluri cxauris cecxlrikebis (2) gaswvriv 

gadaadgildeba specialuri formis TamasiT 1, romelic asrulebs 

ukuqceviT gadataniT moZraobas cxaurze, aseT sacecxkleebs 

iyeneben 6,5 t/sT mwarmoeblobis orTqlis qvabebSi mura naxSiris 

dasawvavad. 

daxrili cecxlrikebis cxauriT (nax.4.v) sacecxleSi 

zemodan miwodebuli saTbobis axali ulufa dawvis Semdeg 

simZimis Zalis gavleniT Cacurdeba sacecxlis qveda nawilSi, mis 

adgils ikavebs saTbobis axali ulufa. am sacecxleebs iyeneben 

orTqlis qvabebSi xis narCenebis dasawvavad, xolo Saxtur 

sacecxleebs mwarmoeblobis orTqlis qvabebSi naWrovani torfis 

dasawvavad. 

CiraRdnul procesSi SeiZleba daiwvas myari, Txevadi da 

airadi saTbobi. amasTan airadi saTbobi ar saWiroebs winaswar 

momzadebas. myari saTbobi saWiroa winaswar daifqvas 

gansakuTrebul mtvermosamzadebel danadgarebSi, romelSic 

mTavar elements naxSiris samsxvrevi wisqvilebi warmoadgenen. 
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Txevadi saTbobi gafrqveuli unda iqnas mcire zomis wveTebad 

mfrqvevanas saSualebiT. 

CiraRdnuli sacecxle (nax. 5.) warmoadgens cecxlgamZle 

aguriT amogebul marTkuTxa kameras 1, romelSic sanTuris 2 

saSualebiT SeyavT saTbobi da misi wvisTvis saWiro 

haeri_saTbobisa da haeris narevi. es narevi inTeba da iwvis 

warmoqmnil CiraRdanSi. wvis produqtebi gareT gamodis  

sacecxle kameris zeda nawilidan. 

 

 

nax.5. kameruli sacecxleebis sqemebi 

 

sacecxlis kameris kedlebs Signidan faraven wyliT 

gacivebis milTa sistemiT- sacecxlis ekranebiT. ekranebis 

daniSnulebaa daicvas sacecxlis kameris amonagebi daSlisagan, 

rac gamowveulia CiraRdnis maRali temperaturiT. garda amisa 

ekrani warmoadgens efeqtur xurebis zedapirs, romelic 

Rebulobs CiraRdnis mier gamosxivebuli siTbos did raodenobas. 

mtrisebri saTbobisaTvis CiraRdnul sacecxleebs widis 

mocilebis xerxis mixedviT yofen or jgufad: a) sacecxleebi 

myari widis mocilebiT; b) sacecxleebi Txevadi widis 

mocilebiT. 

myari widis mocilebiT sacecxlis kamera 1 (nax. 5. a) 

bolovdeba widis ZabriT 3, romlis kedlebi daculia ekranis 
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milebiT. CiraRdnidan gamoyofili widis wveTebi moxvdeba ra am 

ZabrSi garemos SedarebiT dabali temperaturis Sedegad, 

myardeba calkeuli marcvlebis saxiT. civi Zabridan myari 

marcvlebi yelis 2 gavliT moxvdeba widis mimReb mowyobilobaSi 

5, saidanac specialuri meqanizmis saSualebiT gadadis widisa da 

nacris mocilebis sistemaSi. 

Txevadi widis mocilebis kamera 1 (nax. 5. b) qvemodan 

SemosazRvrulia mcire daxrili qvediT 3,. amis Semdeg Ciradnidan 

Camocvenili wida am qvedze gadadis gamRval mdgomareobaSi da 

Camoedineba sacecxlidan kriWis 4 gavliT wyliT savse widis 

mimReb abazanaSi 5, sadac myardeba da imsxvreva wvril 

nawilakebad. 

sacecxleebs Txevadi widis mocilebiT yofen: erTkamerian  

(nax. 5. b) da orkamerian sacecxleebad maRali mwarmoeblobis 

qvabebisaTvis (nax. 5. g). 

maRali mwarmoeblobis saqvabe agregatebSi prizmuli 

formis sacecxle kameris garda keTdeba naxevrad Ria kamerebi. 

es kamerebi sacecxles yofs or zonad: wvisa da gagrigalebis 

zonebad. naxevrad Ria kamerebs iyeneben mtvrisebri (nax. 5. g) 

Txevadi da airadi saTbobis dasawvavad[27]. 

CiraRdnuli sacecxleebi SeiZleba daiyos sanTurebis 

tipebis mixedviT, romlebic SeiZleba iyos windeniTi da 

grigaluri, aseve sacecxle kameraSi ganlagebuli sanTurebis 

mixedviT. sanTurebs aTavseben sacecxle kameris win (nax. 5, a, v) 

gverdiT kedlebSi da kuTxeebSi (nax. 5. b). maRali mwarmoeblobis 

saqvabe danadgarebSi SesaZlebelia gamoyenebul iqnas sacecxlis 

wina da ukana kedlebze sanTurebis Semxvedri ganlageba(nax.5. g). 

ciklonur sacecxleebSi iwvis myari saTbobi, moyvanili 

mtvrisebr mdgomareobamde an 4-6 mm zomis marcvlebamde, 

aqroladebis SedarebiT maRali SemcvelobiT, agreTve mazuTi. 

ciklonuri sacecxlis muSaobis principi mdgomareobs 

SemdegSi: forizontalur ( nax. 6. a) an vertikalur (nax. 6. b) 

cilindrul SedarebiT mcire diametris wina sacecxleSi 1 



32 

Seiqmneba airisa da haeris grigali, romelSic aRebuli saTbobis 

nawilakebi brunavs, vidre ar moxdeba maTi mTliani dawva 

Sewonil mdgomareobaSi. myari saTbobis dawvis dros wvis 

produqtebi wina kameridan gadadis wvis dasamTavrebel kameraSi 

2, xolo iqedan gagrigalebis kameraSi 3, Semdeg ki saqvabe 

agregatis airsavalSi. wvis damTavrebis kamerasa da gagrigalebis 

kameras Soris  widis daWeris mizniT ayeneben widis Semkavebel 

milTa konas 4, wina sacecxleebidan widis mocileba xdeba 

Txevadi saxis kriWis 5 gavliT.  

 

nax.6. ciklonuri sacecxleebis sqemebi. 
a-sacecxle horizontaluri ciklonuri winasacecxliT; b-sacecxle 

vertikaluri ciklonuri wina sacecxliT; 
 

ciklonur sacecxleebs iyeneben SedarebiT maRali 

orTqlmwarmoeblobis orTqlis qvabebisaTvis. 

arsebobs, agreTve  CiraRdnul-fenuri sacecxleebi, romle-

bSic qvanaxSiris wvrilmani iwvis Sewonil mdgomareobaSi, xolo 

msxvili naWrebi SreSi an sacecxleebSi “mduRare” SriT. 

fenuri sacecxlis ZiriTad saxes warmoadgens sacecxleebi 

uZravi cxauriT da saTbobis uZravi feniT (nax.7), romelic 

Sedgeba cxaurisagan 3, romelic yofs sacecxles kamerad 1 da 

sanacred 4.  
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nax.7. sacecxle ПМЗ tipis pnevmaturi TviTCamyreliT da   РПК ტიპის 
ცეცხლრიკების ცხაურათი; 

 

saTbobi cxauraze miewodeba CasatvirTi xvrelidan 2, 

romelic moTavsebulia sacecxlis frontis mxares, xeliT an 

TviTCamyreliT. sanacris qveda nawili Caketilia widis saketiT 5 

da ixsneba widis Camoyris dros. sacecxleSi saTbobis 

dawvisaTvis haeri miewodeba gaiSviaTebis Sedegad, rac Seqmnilia 

sacecxle kameraSi Semberi ventilatoris dawneviT, miwodebuli 

haeris raodenobas aregulireben haeris SemberiT 6. 

aRweril sacecxleze ayeneben standartuli tipis 

cecxlrikebis cxauras(РПК). cxaura Sedgeba ramdenime rigis 

cecxlrikebisagan 7, romlebic dasmulia marTkuTxa kveTis 

lilvze 8. lilvi moZrabaSi moyavT berketisa da sawevis 

saSualebiT 9, xeliT 10 an orTqlis amZraviT. aseTi tipis 
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cxaura mzaddeba erT, or, sam da oTxseqciani, siganiT 900 mm-dan 

3600mm-mde, rogorc xeliT momsaxurebis, aseve TviTCamyrel 

sacecxleebSi. 

Camyrelebi sxvadasxvagvaria: meqanikuri, romlis 

gamoyenebiT sacecxleSi saTbobi miewodeba Camyreli meqanizmis 

mbrunavi sibrtyeebis dartymiT; pnevmaturi, roca sacecxleSi 

saTbobi miewodeba orTqlis an haeris WavliT, da 

pnevmomeqanikuri, romelSic gaerTianebulia zemoT dasaxelebuli 

orive principi. 

Tanamedrove SedarebiT gavrcelebuli naxSiris mtvris 

sacecxle Tavisi konstruqciiT warmoadgens marTkuTxa 

paralelepipedis formis  kameras (nax.8). kameris zeda nawili 

ebjineba orTqlgadamaxureblis 6 airsavals da misgan 

gamoyofilia sami-eqvsi rigi gauxSoebuli milebiT 7, romelsac 

festoni ewodeba. kameris qveda nawils ebjineba nacris Ziri. 

kameris kedlebSi aTavseben naxSiris mtvris sanTuras 15. 

sacecxlis kameris da widis bunkeris Siga kedlebs faraven 

foladis 51-76 mm diametris milebis sistemiT 10-11,. romelic 

warmoadgens cirkulaciur konturSi CarTul 1_9_13_10_5_3_1 (wina 

da ukana ekranebs) da 1_12_11_4_2_1 sacecxlis ekranebs. 

saTbobis mtveri sruli wvisTvis saWiro haeris 

raodenobasTan erTad naxSiris mtvris sanTuris saSualebiT 

Sedis sacecxle kameraSi[39]. sacecxleSi adre Seyvanili 

anTebuli saTbobis nawilakebis mier gamoyofili siTbos 

moqmedebiT, axlad Seyvanili mtvris nawilakebi xurdeba, 

gazificirdeba da inTeba, ris Sedegadac TviT iwyebs anTebas da 

siTbos gamoyofas. haeris nakadi da am nakadSi 

Sewonili,gavarvarebuli wvis produqtebi gazificirebul da 

anTebul saTbobis nawilakebTan erTad qmnis egred wodebul 

CiraRdans. aseT sacecxleSi CiraRdanSi ganviTarebuli 

temperatura aRwevs 1300-14000C da 15000C-mdec ki. amis gamo 

CiraRdani asxivebs didi raodenobiT siTbos. am siTbos did 

nawils iTvisebs sacecxlis ekranebi, romlebSic xdeba 
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intensiuri orTqlwarmoqmna.sacecxlis nawilakebis mcire nawili, 

erTmaneTze Secxobili warmoqmnis widis msxvil wveTebs, 

romelic gamoiyofa CiraRdnidan, gzaSi civdeba, gaivlis jer 

sanacre Zabrs, xolo Semdeg yelis 14 gavliT moxvdeba sanacreSi, 

saidanac xdeba misi gatana. 

 

 

nax.8. sacecxlis sqema saTbobis mtvrisebr mdgomareobaSi dawvisaTvis 
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mazuTisa da bunebrivi airis dawvisaTvis saWiro sacecxle 

Sedgeba sacecxle kamerisa , sxivmimRebi zedapirisa, frqvevanebi-

sa (mazuTis wvis dros) da sanTurebisagan (airis wvis dros). 

Txevadi saTbobis dawvisTvis saWiroa misi winaswari 

gafrqveva. sacecxleSi Txevadi saTbobis Seyvana da misi 

gafrqveva  ganxorcielebulia frqvevanebis saSualebiT. 

frqvevanebi oTxi ZiriTadi saxisaa: meqanikuri, orTqlis, 

rotaciuli da haeris. garda amisa, arsebobs agreTve 

kombinirebuli naxevrad meqanikuri frqvevanebi. 

meqanikuri frqvevanebi dafuZnebulia cilindrul kameraSi 

mazuTis gasafrqvevad brunviTi moZraobis energiis gamoyenebaze. 

dagrigalebuli siTxe gamodis safrqvevelis centraluri 

xvretidan da asrulebs swraf brunviT moZraobas. 

safrqvevelidan gamosvlisas siTxe warmoqmnis brunvis afskur 

hiperboloids. siTxis moZraobisas afskis sisqe jer pataravdeba, 

xolo Semdeg wydeba da iqceva Txel Wavlebad, romelic maSinve 

iSleba calkeul wveTebad. frqvevanaSi saTbobs awodeben tumbos 

saSualebiT wnevis qveS. (nax. 9. a) naCvenebia meqanikuri frqvevana.  

frqvevana Sedgeba korpusisagan 1 mimyvani miliT 2, 

romelzedac Rru sayeluriT 6 damagrebulia gamfrqvevis Tavi. es 

ukanaskneli Sedgeba gamanawilebeli diskosagan 3, 

damgrigalebel diskosagan 4 centraluri kameriT da safrqvevi 

sayelurisagan 5, romelsac aqvs 2-8mm diametris xvretebi, rac 

damokidebulia frqvevanas mwarmoeblobaze. mazuTi milidan 

gamanawilebeli xvrelis gavliT Sedis periferiul nawilSi,  

maTi saSualebiT mis centralur kameraSi, xolo iqidan 

gamfrqveveli sayeluris  xvretilis gavliT Sedis sacecxleSi. 
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nax.9. mazuTis mfrqvevanebi. 
a-meqanikuri gafrqveviT; b-orTqliT gafrqveviT 

 

meqanikuri frqvevanebis dadebiTi mxare is aris, rom 

saTbobis gafrqveva xdeba wylis orTqlis gamoyenebis gareSe, 

xolo uaryofiT mxares warmoadgens mwarmoeblobis SesaZlo 

regulirebis SezRudva mxolod 80-100% diapazonSi. 

frqvevanas normaluri muSaobis uzrunvelsayofad mazuTs 

aTboben 100-1200C-de. 

frqvevanebis muSaoba mazuTis orTqliT gafrqvevis 

SemTxvevaSi damyarebulia wylis orTqlis Wavlis kinetikuri 
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energiis gamoyenebaze. rodesac Txevadi saTbobis wvrili Wavli 

moxvdeba romeliRac kuTxiT didi siCqariT moZrav orTqlis 

WavlSi, Wavli mas daanawilebs calkeul wveTebad. saTbobis 

gafrqvevisaTvis iyeneben 0,4-0,6 mn/m2 wnevis orTqls, orTqlis 

xarji warmoadgens 0,3-0,5 kg 1 saTbobze. saTbobi frqvevanebs 

miewodeba specialuri tumbos saSualebiT 0,1-0,2 mn/m2 wneviT. 

(nax. 9. b) naCvenebia frqvevana orTqlis gafrqveviT. igi 

Sedgeba ori koncentrirebuli milisagan 2 da 3, romlebic 

Caxraxnilia saerTo korpusSi 1 Sedis Siga milSi da gamodis 

misgan gamafarToebekli  saqSenis 4 gavliT, gamodinebis siCqare 

aRwevs 1000m/wm da mets. saTbobi gaivlis frqvevanis Siga da gare 

milebs Soris rgolur arxs,moxvdeba orTqlis nakadSi Txeli 

Wavlis saxiT, rasac warmoqmnis orTqlis milis saqSeni da Rru 

milyelis 5 konusuri zedapiri. 

orTqlis frqvevanebis uaryofiTi mxarea is, rom maTi 

muSaobisaTvis saWiroa didi raodenobiT orTqli. frqvevanebi 

muSaoben didi xmauriT. maT ZiriTadad gamoiyeneben im 

qvabebisaTvis romelTa mwarmoebloba 20 t/sT-mdea. 

orTqlmeqanikuri frqvevanebi. es frqvevanebi 

konstruirebulia ise, rom 80%-ze meti datvirTvis dros isini 

muSaoben rogorc meqanikuri frqvevanebi, SedarebiT naklebi 

datvirTvis dros –rogorc orTqlis. amzadeben 0,4_5,5 t/sT 

mwarmoeblobiT. 

meqanikuri, orTqlis da orTql-meqanikuri frqvevanebis 

dayenebis dros wvisaTvis saWiro haeris mTeli raodenoba 

sacecxleSi miewodeba wriuli ambrazuris gavliT. 

airadi saTbobis dawvisaTvis amJamad uSveben, airisa da 

mazuTis kombinirebul sanTurebs, romlebic gamoiyeneba 

erTdroulad an calcalke airisa da mazuTis wvisaTvis, agreTve 

mtvrisa da airis sanTurebs. 

(nax.10.) naCvenebia ГМГ tipis airisa da mazuTis          

kombinirebuli sanTura. airadi saTbobi 2,5_3,0 kn/m2 wnevis qveS 

milyelis 1 gavliT moxvdeba wriul kameraSi 2, saidanac gaivlis 
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xvretils 4 da gadadis registris 5 zonaSi, romlis frTebi 

sanTuris RerZTan SedarebiT dayenebulia 450 kuTxiT. aq airi 

Seereva meoreul haers, romelic Sedis sanTuraSi milyelis 6 

gavliT da dagrexili nakadis saxiT Sedis sacecxleSi. 

pirveladi haeri miewodeba milyelis 8 gavliT. damgrexvelSi 3 

da registrSi 5 haeris dagrexis mimarTuleba erTnairia. mazuTis 

sanTura 7 gaivlis sanTuris RerZSi. saerTod iyeneben 

orTqlmeqanikur sanTurebs, magram SesaZlebelia meqanikuri da 

orTqlis frqvevanebis dayenebac. 

 

nax.10. airis sanTurebi: a-ГМГ Aairisa da mazuTis kombinirebuli tipis; b-    ТКЗ 

qarxnis airisa da mtvris kombinirebuli tipis. 

 

ГМГ tipis sanTurebs uSveben 1,05-dan 8,1 mvt/mde 

TbomwarmoeblobiT nominaluri mwarmoeblobidan 30-50% 

forsirebis dros muSaobis SesaZleblobiT. 

maRali mwarmoeblobis orTqlis qvabebSi bunebrivi airis 

wvisaTvis iyeneben dabali wnevis sanTurebs haeris iZulebiTi 

miwodebiT maTi frontaluri an Semxvedri ganlagebis dros. 

ufro metad gavrcelebulia sxvadasxva tipis damgrexi sanTurebi, 

nawilobriv gamoyenebulia Wvritebiani sanTurebic. damgrex 

sanTurebs Soris maRali mwarmoeblobiT gamoirCeva sanTurebi, 

romlebSic airi haeris nakadSi Sedis cilindruli milis 
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gavliT, da sanTurebi, romlebSic airi haeris nakadSi Sedis 

rgoluri kameridan mravalricxovani xvretilebis gavliT. es 

ukanaskneli gadawyvetileba mosaxerxebelia air-mazuTis mtvris 

da airis kombinirebuli sanTurebis Seqmnis dros. aseTi tipis 

mtvris da airis sanTura warmodgenilia (10. b. naxazze).  

kuTxuri ganlagebis SemTxvevaSi iyeneben konstruqciulad 

SedarebiT martivi pirdapiri dinebis sanTurebs. 

 

1..5. mtvris mosamzadebeli danadgarebi 

mtvris momzadeba rTuli teqnologiuri procesia, 

romelSic Sedis Semdegi operaciebi: 1) nedli saTbobis 

perveladi damuSaveba, saTbobSi SemTxveviT moxvedrili liToni 

an xis nafotebis mocileba; 2) nedli saTbobis Sroba; 3) 

gamSrali saTbobis dafqva; 4) mtvris separacia; 5) damxmare 

operaciebi ( nedli saTbobisa da mtvris transportireba)[14,33]; 

mtvris momzadebis danadgaris ZiriTad agregats 

warmoadgens saTbobis dasafqvavi wisqvili. ganasxvaveben 

sxvadasxva saxis wisqvilebs: a) nelmavali dolisebri 

burTulebiani; b) saSualo svlis; g) swrafmavali CaquCebiani: 

CaquCebiani da wisqvil-ventilatorebi. 

wisqvili (nax. 11. ) warmoadgens furclovani foladisagan 

damzadebul horizontalur dols 1 diametriT 1,6-4,0 m da 

sigrZiT 2,3-10 m. dolis mTeli moculobis  15-25 % ukavia 30-60 mm 

diametris Tujis burTulebs, romlebic brunavs 16-23 br/wT 

siCqariT. brunvis dros burTulebi amsxvreven wisqvilSi 

miwodebul saTbobs. doli Signidan gacveTisagan daculia 

marganecis Semcveli foladis javSniani filebiT. romelic 

cilindruli nawilis sazRvrebSi qmnis talRur zedapirs. aseTi 

zedapiri burTulebis javSanze srialis saSualebas ar iZleva 

da xels uwyobs maT zemoT awevas, rac zrdis wisqvilis 

mwarmoeblobas. 

wisqvilis Zro Sedgenilia Rru nawilebisagan.  erTi 

maTganidan romelSic moTavsebulia sahaero milyeli 5, saTbobis 
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milyelTan 4 erTad, wisqvilSi miewodeba saTbobi da cxeli 

haeri 350-4000C temperaturis dafqvili saTbobis Srobisa da 

transportirebisaTvis. wisqvilidan 8 milyelis saSualebiT 

dafqvili saTbobi gadadis separatorSi. mcire da saSualo 

mwarmoeblobis wisqvilebSi wisqvilis doli eyrdnoba sakisrebs 

3. wisqvilebi moZraobaSi mohyavs eleqtroZravas 7 reduqtoriT 6 

da kbilanuri gvirgviniT. didi mwarmoeblobis wisqvilebSi doli 

gansakuTrebuli fersoTi eyrdnoba mZlavr gorgolaWebs da 

moZraobaSi modis am gorgolaWebis saSualeboT. 

 

 

nax.11. nelmavali burTulebiani wisqvili. 

 

dolisebrburTulebiani wisqvilebi muSaoben centridanuli 

tipis mbrunav frTebian separatorTan SeTanwyobiT. dolis 
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burTulebiani wisqvilebis upiratesobaa muSaobaSi saimedooba da 

gamoixateba dasafqvavi sxeulebis da saTbobSi arsebuli 

liTonis sagnebis mimarT ucveTobaSi, aseve axasiaTebs dafqvis 

siwmindis da Srobis kargi regulireba, rac ganisazRvreba kargi 

separatoris arsebobiT. aRniSnuli wisqvilebis uaryofiTi 

Tvisebebia maTi didi moculoba, Zvirad Rirebuleba da dafqvaze 

eleqtroenergiis didi xarji. 

saSualo svlis wisqvilebi ZiriTadad gankuTvnilia mcire 

tenianobis da aqroladi airebis SezRuduli raodenobiT 

gamomyofi qvanaxSiris dasafqvavad. swrafi svlis wisqvilebi ori 

tipisaa: CaquCebiani da wisqvil-ventilato-rebi. CaquCebiani 

wisqvilebi gankuTvnilia aqroladi airebis didi raodenobiT 

gamomyofi rbili saTbobisaTvis, rogori-caa: mura naxSiri, 

axalgazrda qvanaxSiri, frezuli torfi, sawvavi fiqlebi.  

wisqvil-ventilatorebi gankuTvnilia ZiriTadad teniani 

mura naxSirebis dafqvisaTvis. aseT wisqvilebs udgamen saSualo 

da didi mwarmoeblobis saqvabe danadgarebs, TiTeul qvabs 

oTxamde wisqvils. wisqvili damzadebulia centridanuli 

ventilatoris saxiT, romlis frTebi masiuria da warmoadgens 

damfqvel nawils. 

mtvris mosamzadebeli danadgaris damxmare mowyobilobas 

miekuTvneba: nedli saTbobis da mtvris mkvebebi, cikloni, 

wisqvilis ventilatorebi, mtvris Sneki da sxva. 

 

1.6. amaorTqlebeli xurebis zedapirebi 

amaorTqlebeli xurebis zedapirebs vertikalur 

wyalmilian qvabebSi miekuTvneba maduRara milebis konebi, 

sacecxlis ekranebi, agreTve sacecxlis ekranebi da festonebi 

ekraniani tipis saqvabe agregatebSi.  

amaorTqlebeli xurebis zedapirebi da ekranebi iyofa 

ramodenime damoukidebel sacirkulacio konturad, romlebsac 

amzadeben ise, rom TiTeul konturSi uzrunvelyofil iqnes 

sruli saimedo cirkulacia. 



43 

vertikalur- wyalmiliani saqvabe agregatebis 

amaorTqlebeli xurebis zedapirebi Sedgeba maduRara milebis 

konebisagan, romlebic valcirebulia zeda da qveda dolebze, da 

sacecxle ekranebisagan, romlebic wyliT ikvebeba qvabis 

dolebidan CamosaSvebi SemaerTebeli milebis da ekranis kameris 

saSualebiT. 

vertikalur-wyalmiliani saqvabis dols amzadeben 

furclovani sustad legirebuli foladisagan. 

milTa sistemebs ( ekranebi da maduRara milebis konebi) 

amzadeben unakero milebisagan 51- 60 mm gare diametriT da 2,5-3 mm 

kedlis sisqiT 10 da 20 markis naxSirbadiani foladisagan. 

ekranis tipis dolebiani saqvabe agregatis amaorTqlebeli 

xurebis zedapirebi Sedgeba  ekranis milebisagan, ekranis 

kamerebisagan, CamosaSvebi milebisa da  SemaerTebeli milebisagan. 

dolis diametri, damokidebuli saqvabe agregatis 

orTqlmwarmoeblobaze da orTqlis wnevaze Seadgens 1200-1800 mm, 

Tu sigrZe aRwevs 18 m. dolis kedlis sisqe 1,37- 3,92 mn/m2 wnevis 

qvabebisaTvis Seadgens 13-40 mm, 9,8 mn/m2 wnevis qvabebisaTvis 90-100 

mm-s, xolo ufro meti wnevis qvabebisaTvis mniSvnelovnad mets. 

mravaljeradi iZulebiTi cirkulaciis da pirdapiri 

dinebis qvabebis amaorTqlebel sistemebs amzadeben 42-32 mm 

diametris milebis gamoyenebiT. 

 

1.7. orTqlis qvabis doli da sacirkulacio koleqtorebi 

      saSualo, dabali da maRali wnevis orTqlis generatorebis 

(bunebrivi da xelovnuri mravaljeradi cirkulaciiT) erT-erT 

sapasuxismgeblo elementebs warmoadgens doli da sacirkulacio 

koleqtorebi, romelTa  saimedo da usafrTxo muSaoba didad 

aris damokidebuli maT konstruqciul  da saeqspluatacio 

maCveneblebze. 

qvabis dolSi akumulirdeba didi raodenobis energia. masSi 

xdeba: muSa sxeulis orTqlis da cxeli wylis Sekreba-

ganawileba; wylisa da orTqlis gayofa; orTqlis gasufTaveba 
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marilebisagan da wylis saWiro maragis uzrunvelyofa. qvabis 

doli sacirkulacio koleqtorebis saSualebiT aerTianebs 

qvabis maduRara –“aRmaval” da “daRmaval” milebs. 

qvabis dolisa da koleqtorebis liTons maRali 

temperaturis, didi meqanikuri daZabulobisa da agresiuli mavne 

nivTierebebis zemoqmedebis gamo mZime pirobebSi uwevT muSaoba. 

dasaSvebi reJimebis darRvevis Sedegad SeiZleba Seicvalos 

liTonis struqtura, misi meqanikuri Tvisebebi da  intensiuri 

koroziis Sedegad liTonis rRveva gamoiwvios. 

 qvabis doli mzaddeba foladis furclebis rkalebis 

valcviT, an naxevar  rkalebis StampviT da Semdegomi SeduRebiT 

wriuli an gaswvrivi nakerebiT. dolis Zirs ki Stampavaen da 

avtomaturi SeduRebiT aduReben dolis cilindrul nawilTan. 

narCen daZabulobas SeduRebis nakerebze xsnian Termuli 

damuSavebiT. dolebis SigniTa diametri Tanamedrove orTqlis 

qvabebSi aRwevs 180 mm, kedlis sisqe 115 mm, sigrZe 18m. 

      dolTan ekranisa da maduRara milebis mierTeba SeiZleba 

Sesruldes valcviT an SeduRebis gziT. 

       dolze dayenebulia: ori TviTCamweri donis sazomi; wylis 

donis ori avtomaturi regulatori; dolis gadavsebis da wylis 

donis minimumis qveviT dawevisagan damcavi ori avtomaturi 

mowyobiloba; oTxi manometri; sakuTari miznebisaTvis orTqlis 

gamoyenebis ori xazi; wvis procesis avtomaturi regulirebis 

ori mowyobiloba; wnevis awevis SemTxvevaSi dolis damcavi 

sistema; kondensatorebSi orTqlis miwodebis oTxi xazi; 

fosfatirebisa da avariuli gamoSvebis xazi; kondensatoridan 

kondensatis dabrunebis oTxi xazi. 

        dolSi wylis nominaluri done 700 mm-ia. maqsimaluri da 

minimaluri doneebi SeiZleba 75 mm-iT meti an naklebi iyos 

nominalur doneze. 

1..8. deaeratori 
       deaeratori aris mowyobiloba, romlis daniSnulebaa 

wylis deaeracia(e.i. wylisgan masSi gaxsnili airebis mocileba). 
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deaerators ayeneben TboeleqtrosadgurebSi mosawodebeli 

sakvebi wylis deaeraciisaTvis. deaeraciis gareSe 

orTqlgeneratorSi an Tbur qselSi gamoyofil wyalSi gaxsnili 

koroziul-aqtiuri airebi(Jangbadi da Tavisufali naxSirorJangi) 

liTonis korozias iwvevs[3,46]. 

       moqmedebis principis mixedviT deaeratori aris 

Termuli(yvelaze metad gavrcelebuli), desorbciuli, qimiuri da 

sxva. 

       wylis gaTavisufleba masSi gaxsnili koroziisadmi 

aqtiuri airebisagan, xorcieldeba sxvadasxva tipis 

deaeratorebSi. 

       deaeracias ganicdis qvabSi misawodebeli mTeli wyali, 

radganac ciklSi dabrunebuli kondensati TandaTan jerdeba 

haeriT. haeris deaeraciis Termuli xerxi damyarebulia imaze, 

rom wylis mier airebis gaxsnis Tviseba temperaturis amaRlebiT 

mcirdeba da srulebiT ikargeba duRilis temperaturis miRwevis 

dros, roca wyalSi gaxsnili airebi mTlianad gamoiyofa misgan. 

Termul deaeracias axorcieleben Termul deaeratorebSi. wyali 

miewodeba  deaeratoris svetis saxuravis qveS, sadac igi isxmeba 

gansakuTrebul xvretebian TefSebze da wvrili WavliT 

Camoedineba deaeratoris avzSi. wylis Wavli xvdeba aRmavali 

gziT moZrav dabali wnevis orTqlis nakads, romelic Semodis 

saqvabes sakuTaro momsaxurebis  orTqlsadenidan, an turbinis 

arTmevidan reducirebis gavliT. Camodinebuli wylis Wavli 

cxeldeba duRilis temperaturamde, ris gamoc wyalSi gaxsnili 

haeri da sxva gazebi gamoiyofa  da gadis mcire raodenobis 

arakondensirebuli orTqlis saxiT. wylis arTmeva mkvebav 

tumboebze xdeba deaeratoris qveda nawilidan. 

 

1..9. orTqlgadamxurebeli 

energetikul saqvabe danadgarebSi orTqlgdamxurebeli 

warmoadgens mniSvnelovan xurebis zedapirs. orTqlgadamaxu-

rebeli es aris 38 mm diametris mqone foladis unakero milebis 
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sistema, romelic moxrilia klaknilas saxiT da boloebiT 

SeduRebulia koleqtorTan.  

gadaxurebuli orTqli miiReba najeri orTqlis 

orTqlgadamaxurebelSi gatarebiT, sadac es najeri orTqli jer 

gamoSreba masSi arsebuli tenisagan, Semdeg ki xdeba misi 

gadaxureba saWiro temperaturamde. aseTi gadaxurebisas 

orTqlis wneva praqtikulad mudmivia. 

   orTqlgadamaxurebelze unda iyos Semdegi kazmuloba: orT-

qlis Sesvlisa da gamosvlis xazze  ventili; orTqlis gamos-

vlis xazze  damcavi sarqveli, Termometri da  ori saqrevi 

ventili; 

     ganasxvaveben konveqciur da kombinirebul orTqlgadamaxu-

rebels. konveqciuri orTqlgadamaxureblebs ayeneben dabali, 

saSualo da calkeul SemTxvevebSi maRali wnevis saqvabe 

agregatebze, rodesac gadaxurebuli orTqlis saWiro 

temperatura ar aRemateba 440-5100C. orTqlgadamaxurebels 

aTavseben saqvabe agregatis airsavalSi Cveulebrivad sacecxlis 

Semdeg. sacecxlisagan gamoyofen mas ori-sami rigi maduRara 

milebiT vertikalur-wyalmilian qvabebSi an festoniT, romelsac 

warmoSobs ukana ekranis milebi ekranuli tipis saqvabe 

agregatebSi. 

     maRali da zekritikuli wnevis saqvabe agregatebSi orTqlis 

gada-xureba xdeba 5700C-de, orTqlis gadaxurebi-saTvis saWiro 

siTbo izrdeba, ris gamoc orTqlgadamxureblis gazrdili 

zedapiri aRar SeiZleba movaTavsoT sacecxlis Semdeg. amitom 

saWiro xdeba kombinirebuli orTqlgadamxureblis dayeneba. igi 

Sedgeba konveqciuri nawilisagan, romelic ganlagebulia iqve da 

sacecxleSi ganlagebuli radiaciuli da naxevrad radiaciuli 

nawilebisagan (nax. 12). 
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 nax.12. ekranuli tipis 
qvabis kombinirebuli 
orTqlgadamxureblis sqema 
 

    maRali da zemaRali 

wnevis mZlavr saqvabe 

agregatebSi arCeven pir-

velad da Sualed 

orTqlgadamxureblebs. 

pirvelSi warmoebs qvab-

Si miRebuli orTqlis 

gadaxureba turbinaSi 

misi miwodebis win, xolo Sualed gadamxurebelSi turbinis 

maRali wnevis safexurSi gafarToebuli orTqlis meoradi 

gadaxureba. 

 

1..10. wylis ekonomaizerebi 

     wylis ekonomaizeri warmoadgens Tbomcvlel aparats, qvabis 

mkvebavi wylis SesaTbobad warmavali airebis siTbos xarjze. 

wylis ekonomaizerebi ori saxisaa: Tujis wibovani milebiT da 

foladis gluvi milebiT. Tujis wibovani wylis ekonomaizerebs 

mcire orTqlmwarmoeblobis qvabebSi, xolo  foladis 

gluvmilebians nebismieri mwarmoeblobis da wnevis saqvabe 

agregatebSi[30,36]. 

    Tujis ekonomaizerze: yendeba Semdegi kazmuloba: Semavali 

da gamomavali wylisTvis Termometri;  manometri; ori damcavi 

sarqveli, erTi  wylis Sesvlis koleqtorze meore ki wylis 

gamosasvlel koleqtorze; sami Camketi ventili erTi wylis 

milsadenze SesasvlelTan, meore wylis gamosasvlelTan da 

mesame qvabis mkvebavi wylis xazze ekonomaizeris gareSe muSaobis 

pirobebisaTvis. ekonomaizeris zeda nawilSi yendeba sahaero 

onkanebi, ekonomaizeridan haeris gamosaSvebad; erTi ukusarqveli 

yendeba wylis Sesvlis adgilze meore yendeba ekonomaizersa da 

qvabs Soris; aseve yendeba ori saqrevi ventili; 
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     Tujis ekonomaizeri yendeba qvabis Semdeg an saerTo 

airsadenze. ekonomaizerSi Semavali wylis temperatura unda 

iyos 10-150C-iT meti namis temperaturaze, rom ar moxdes namwvi 

gazebidan wylis kondensacia da milebis korozia. Tujis 

ekonomaizerSi wylis gacxelebis temperatura qvabis SigniT 

myofi wylis temperaturaze 400C-iT nalkebi unda iyos. Tu 

temperatura ekonomaizerSi gautoldeba wylis temperaturas 

qvabSi, maSin wyali ekonomaizerSi aduRdeba da is mwyobridan 

gamova. ekonomaizers gaaCnia SemovliTi xazi (baipasi) qvabi, rom 

ar darCes kvebis gareSe ekonomaizeris dazianebis SemTxvevaSi.                                                   

 gamourTav ekonomaizerebs ar aqvT araviTari mowyobiloba 

cxeli wylis gamosasvlelTan. amitom ekonomaizeri warmoadgens 

orTqlis qvabis ganuyofel nawils. qvabis mkvebavi mowyobiloba 

(Camketi vintlebi, uku-sarqveli, maregulirebeli vintili) ganla-

gebulia mxolod ekonomaizeris win. sakvebi wyali miewodeba  

ekonomaizeris qveda koleqtors, gamTbari wyali gamodis zeda 

koleqtoridan da miewodeba qvabis zeda dols ramdenime 

SemTbari milis saSualebiT.  

     mudmiv moqmedi wylis ekonomaizerebi SeiZleba iyos  

“maduRara” an  “aramduRara” tipis.  

 

 1.11. haerSemTbobebi 

      haerSemTbobis  daniSnulebaa warmavali airebis siTbos 

xarjze SeaTbos sacecxleSi misawodebeli haeri, rac saTbobis 

ekonomias iZleva. haerSemTbobSi haeri Tbeba 100-dan 3000C-mde.       

 gmaoiyeneba furclovani, milebiani da regeneraciuli 

haerSemaTbobeli. furclovani da milebiani haerSemTbobis 

muSaobis principi mdgomareobs imaSi rom xurebis zedapiris erT 

mxares moZraoben cxeli airebi, meore mxares haeri. regeneraciul 

haerSemTbobSi ki liTonis firfitebi rotoris brunvisas 

morigeobiT xan gacxeldeba cxeli airebiT xan kidev am siTbos 

gadascems daWirxnul haers. 
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 furclovani haerSemTbobi mzaddeba 2 mm-iani foladis 

furclebisagan, romelTac boloebi ise aqvT SeduRebuli rom 

furclebs Soris warmoiSoba morigeobiTi arxebi gasacxelebel 

haerisa da cxeli gazebisaTvis. Semdeg es SeduRebuli furclebi 

Tavsdeba foladis kuTxovanebSi. aseT Sekrul pakets ewodeba 

kubi. haerSemTbobi ikribeba radmenime kubisagan.  

milebiani haerSemTbobi mzaddeba Txelkedliani foladis 

milebisagan romelic miduRebulia milebis dafaze an masze 

glinviT aris mierTebuli. milebis SigniT moZraobs cxeli 

gazebi xolo garedan haeri.  

      regeneraciuli haerSemTbobi (nax.13.) warmoadgens 

vertikalur cilindrul dols 2, romelic moTavsebulia uZrav 

cilindrul korpusSi 3 da Sevsebulia gofrirebuli foladis 

furclebisagan 4, sisqiT 0,5-1,25 mm. dolis RerZis gaswvriv gadis 

lilvi 5, romelic fiqsirebulia sakisrebSi 6, da moZraobaSi 

modis mcire simZlavris 7 eleqtroZravas saSualebiT. kvamlis 

airebi da haeri miewodeba korpusSi 3 da aerTmeva misgan 

kolofebiT 1. rotori brunavs 2-5 br/wT siCqariT. 

 

 nax. 13. regeneraciuli mbrunavi haerSemTbobi 
 



50 

 vinaidan regeneracil haerSemTbobSi xdeba liTonis 

garsacmis brunva haerisa da gazis nakadSi, konveqciuri 

Tbogadacema am dros metia vidre milebian haerSemTbobSi. 

regenarciuli haerSmeTbobis upiratesobaa misi kompaqturoba .  

regeneraciul haerSemTbobebSi haeri Tbeba 200-2500C-mde. 

regeneraciul haerSemTbobebs iyeneben maRali mwarmoeblobis 

orTqlis qvabebSi, romelic gankuTvnilia airisa da mazuTis 

dasawvavad. qvabs uyeneben paralelurad CarTul or an met 

haerSemTbobs. 

 

1.12. armatura, xelsawyoebi da mkvebavi mowyobilobani 

 rom uzrunvelvyoT samuSao procesis marTva, usafrTxo 

pirobebis uzrunvelyofa da eqspluataciis gaangariSebuli 

reJimebis dacva, orTqlis qvabebi unda iyos aRWurvili[15,16]: 

a) wnevis awevis sawinaaRmdego damcavi mowyobilobiT; 

b) wylis donis maCvenebliT; 

g) manometrebiT; 

d) garemos temperaturis sazomi xelsawyoTi; 

e) Camketi da maregulirebeli armaturiT; 

v) usafrTxoebis xelsawyoTi; 

T) mkvebavi mowyobilobiT; 

  garda zemoT CamoTvlilisa qvabis proeqtSi 

gaTvaliswinebuli unda iqnas armaturis, gamzomi saSualebebis, 

avtomatikis da dacvis iseTi raodenoba, romelic aucilebelia 

qvabis reJimis regulirebisaTvis, parametrebis kontrolisaTvis, 

qvabis gamorTvisa da saimedo eqspluataciisaTvis, aseve 

SekeTebisa da usafrTxo momsaxureobisaTvis. 

 damcavi mowyobiloba 

  qvabis yvela elementi, misi Siga moculoba, romelic 

SezRudulia Camketi organoebiT, unda iyos daculi damcavi 

mowyobilobiT ise, rom man avtomaturad SezRudos (ar dauSvas) 

dasaSvebze metad wnevis momateba. amisaTvis damcavma 
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mowyobilobam zedmeti muSa sxeuli anu orTqli an cxeli wyali 

gauSvas atmosferoSi an utilizaciis sistemaSi. 

     pirdapiri dinebis orTqlis qvabebze, romliTac pirveli 

nawili (igulisxmeba pirveli nawili wylis moZraobis 

mimarTulebiT) xurebis zedapirisa qvabis danTebisas an 

gaCerebisas danarCeni xurebis zedapiridan gamoirTveba Camketi 

organoTi. dasayenebeli damcavi sarqvelis raodenoba, misi 

zomebi da dayenebis aucilebloba ganisazRvreba qvabis 

damamzadebeli organizaciis mier. 

     damcav mowyobilobad SeiZleba gamoviyenoT[6,38]: 

a) pirdapiri moqmedebis berketiani – sabargo damcavi sarqveli; 

b) pirdapiri moqmedebis zambariani damcavi sarqveli; 

g) impulsuri damcavi mowyobiloba (idm). 

    TiToeul orTqlisa Tu wyalSemTbob qvabze, ekonomaizersa 

Tu orTqlgadamaxurebelze unda iyos ara naklebi ori damcavi 

sarqvelisa. 

    orTqlis qvabze dayenebuli damcavi mowyobilobis jamuri 

gamtarebloba ar unda iyos qvabis nominalur saaTur 

mwarmoeblobaze dabali. 

        damcavi mowyobiloba unda dayendes: 

a) bunebrivi cirkulaciiT, orTqlgadamxureblis gareSe momuSave 

orTqlis qvabebze – zeda dolze an orTqlsaSrobze. 

b) pirdapiri dinebis orTqlis qvabebze, aseve iZulebiTi 

cirkulaciiT momuSave qvabebze is unda dayendes gamosasvlel 

koleqtorebze an gamosasvlel orTqlis milze. 

g) wyalSemTbob qvabebze – gamosasvlel koleqtorebze an dolze. 

d) Sualedur orTqlgadamxureblebze yvela tipis damcavi 

mowyobiloba yendeba orTqlgadamxurebelSi orTqlis miwodebis 

(Sesvlis) mxridan. 

e) ekonomaizerebSi yendeba ara naklebi TiTo damcavi 

mowyobiloba wylis Sesvlisa da gamosvlis mxares. 

    energetikul blokebSi, romelTac aqvT Sualeduri orTqlis 

gadamaxurebeli, turbinis maRali wnevis cilindris Semdeg unda 
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dayendes damcavi sarqvelebi, romlis gamtarunarianoba ar unda 

Camouvardebodes Sualeduri orTqlgadamaxureblis maqsimalur 

orTqlgamtareblobas. 

     damcvelma sarqvelebma qvabi, orTqlgadamaxurebeli da 

ekonomaizeri unda daicvas, rom maTSi ar moxdes 

gaangariSebulze (dasaSvebze) 10%-is zeviT wnevis momateba. 

    damcavi mowyobiloba unda dayendes milze an mimyvan 

milsadenze, romelic damcav mowyobilobas aerTebs dasacav 

elementTan. 

    berketiani an zambariani sarqvelis konstruqcia unda 

iTvaliswinebdes mowyobilobas, romliTac Semowmdeba qvabis 

muSaobis dros sarqvelis muSaobis xarisxi (misi gamarTuloba). 

impulsuri damcavi mowyobilobas unda hqondes iseTi 

mowyobiloba, romelic sarqvels iZulebiT gaxsnas distanciurad 

marTavs faridan. 

    wyalSemaTbobeli qvabis, ekonomaizeris damcavi sarqvelis 

wyalsarini mili unda iqnas SeerTebuli wylis Tavisufali 

gadaRvris xazTan. aqve unda avRniSnoT, rom arc masze da arc 

gadasaRvrel xazze ar SeiZleba aranairi Camketi organos 

dayeneba 

wylis donis maCvenebeli 

     yvela orTqlis qvabze garda  pirdapiri dinebis qvabebisa 

unda iyos ara naklebi ori pirdapiri moqmedebis wylis 

maCvenebeli. dasaSvebia damatebiT saTadarigod davayenoT 

arapirdapiri moqmedebis wylis donis maCvenebeli. wylis donis 

maCveneblis raodenoba da misi dayenebis adgili qvabze, maT 

Soris dolSi safexurebiT aorTqlebisas an kidev gamosatani 

separatorebis arsebobisas ganisazRvreba qvabis damamzadebeli 

qarxnis mier. 

     wylis donis TiToeuli maCvenebeli damoukideblad, calke 

unda iyos mierTebuli qvabis dolTan. dasaSvebia wylis donis 

maCvenebeli ori xelsawyos SeerTeba miliT, romlis diametri 70 

mm-ze naklebi ar iqneba[5,37]. 
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    wylis donis maCvenebels unda qondes unda ukeTdebodes 

Camketi armatura, kazmuloba (onkani an ventili), rom 

SesaZlebeli iyos misi qvabidan gamorTva da misi gaqreva Camket 

armaturaze naTlad unda iyos, aRniSnuli, miTiTebuli gaxsnisa 

da daketvis mimarTuleba, onkanze ki unda iyos miTiTebuli misi 

Ria mdgomareobac. Camketi armaturis Siga diametri 8 mm-ze 

naklebi ar unda iyos. 

    wyalSemaTbob qvabebze unda iyos gaTvaliswinebuli sasinji, 

sacdeli onkani, romelic unda dayendes dolis zeda nawilSi da 

Tu doli ar aris maSin qvabidan magistralur milsadenSi wylis 

gamosasvlelTan oRond Camket mowyobilobamde. 

manometri 

     TiToeul orTqlis qvabze unda iyos dayenebuli manometri, 

romelic zomavs orTqlis wnevas. 

orTqlis qvabebze, romlis orTqlmwarmoebloba aris saaTi 10 

tonaze meti da im wyalSemaTbobel qvabebze, romlis 

Tbomwarmoebloba metia 21 gjouli/sT (5 gkal/sT) aucilebelia 

dayendes daregistrirebeli manometri. 

manometri unda dayendes qvabis dolze da Tu qvabs aqvs 

orTqlgadamaxurebeli manometri yendeba aseve 

orTqgadamxureblis Semdeg mTavar urdulamde. 

windeniT (pirdapiri dinebis) qvabebze manometri yendeba 

orTqgadamaxureblis Semdeg Camketi organos win. 

    TiToeul orTqlis qvabze manometri unda iyos aseve 

dayenebuli qvabis wyliT mkvebav xazze oRond wylis miwodebis 

maregulirebeli organos win. 

    Tu mkvebavi turbos nacvlad gamoyenebulia wyalgayvanilobis 

qseli, am qselze qvabTan uSualo siaxloves unda iyos 

dayenebuli manometri. 

    wylis ekonomaizerze manometri unda dayendes ekonomaizerSi 

wylis Sesasvlelze Camketi organos win da damcavi sarqvelis 

win aseve ekonomaizeridan wylis gamosasvlelze Camketi 

mowyobilobisa da damcavi sarqvelis win. 
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    wyalSemaTbobel qvabebze manometri yendeba: qvabSi wylis 

SesasvlelTan da cxeli wylis qvabidan gamosasvlelze Camket 

mowyobilobamde.  

temperaturis sazomi xelsawyoebi 

    qvabebs, romelTac aqvT orTqlgadamxurebeli TiToeul 

orTqlsadenze mTavar CamkeTamde unda eyenos gadaxurebuli 

orTqlis temperaturis sazomi. qvabebs, romlebSic xdeba 

orTqlis Sualeduri gadaxureba temperaturis sazomi unda 

eyenos orTqlis SesavalTanac da gamosavalTanac. 

    ekonomaizerSi wylis Sesavlisa da misgan gamosvlisas aseve 

orTqlis qvabis mkvebav milsadenze unda iyos mkvebavi wylis 

temperaturis sazomi xelsawyo. 

    wyalSemaTbobel qvabebSi wylis temperaturis sazomi 

dayenebuli unda iyos wylis SesasvlelTan da gamosasvlelTan. 

wylis dasaSvebi maqsimaluri da minimaluri temperatura 

Termometris Skalaze unda iyos aRniSnuli wiTeli xaziT[10,20]. 

    gjouli/sT (1 gkal/sT) da meti orTqlmwarmoeblobis 

qvabebze wylis temperaturis sazomi unda iyos dayenebuli 

qvabidan wylis gamosasvlelze da is temperaturas unda 

aregulirebldes. 

    Txevad saTbobze momuSave qvabebze temperaturis sazomi unda 

iyos saTbobis mimwodebel xazze uSualod axlos mfrqvevanasTan 

(mis win) dasaSvebia temperaturis kontrolisaTvis davayenoT 

temperaturis meoradi sazomi xelsawyo uSualod qvabis 

momsaxureobis farze. 

    rom vakontroloT metalis temperatura da imisaTvis, rom am 

temperaturam dasaSvebze maRla ar moimatos qvabis danTebis, 

gaCerebis Tu qvabis reJimebis manevrirebis dros, 

gaTvaliswinebuli unda iyos qvabis kedlebisa da qvabis 

elementebis (dolebis, milebis, da a.S.) temperaturis sazomis 

arseboba temperaturis sazomi xelsawyos dayenebis 

aucilebloba, maTi raodenoba da is Tu, rogor unda ganlagdes 

isini gansazRvravs qvabis damproeqtebeli organizacia. 
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Camketi da maregulirebeli armatura  

    qvabSi mkvebavi wylis SesasvlelTan unda iyos dayenebuli 

ukusarqveli, romelic ar dauSvebs qvabidan wylis ukan 

gadinebas, aseve unda iyos Camketi organoc. Tu qvabs aqvs 

uwyvetad momuSave ekonomaizeris win. ekonomaizerebSi, romelSic 

xdeba wylis miwodebis gamorTva ukusarqveli da Camketi uyendeba 

ekonomaizeris winac da mis Semdegac. 

     wyalSemTbob qvabebSi Camketi mowyobiloba yendeba qvabSi 

wylis SesasvlelTan da gamosasvlelTanac. 

    armatura unda ganTavsdes, gakeTdes rac SeiZleba axlos 

qvabTan, rom ufro moxerxebuli iyos misi marTva. 4 t/sT da meti 

mwarmoeblobis orTqlis qvabis orTqlwarmomqmnel nawilebs 

unda hqondes distanciuri marTvis amZravi, romelic imarTeba 

memanqanis samuSao adgilidan (Tu arsebobs centraluri fari 

memanqanis samuSao adgili aris am faris Senoba da Tu aseTi 

fari ar aris, maSin qvabis frontaluri nawili). 

    yoveli qvabis mkvebav xazze unda iyos dayenebuli 

maregulirebeli armatura, Tu wylis miwodebis regulireba 

xdeba avtomaturad, maSin unda iyos maregulireblisaTvis 

distanciuri amZravi, romelic imarTeba memanqanis samuSao 

adgilidan. 

    Tu aris dayenebuli ramdenime mkvebavi tumbo, romelTanac 

aqvT erTiani Semwovi da damWirxni milsadenebi TiToeul tumbos, 

rogorc Semwovis ise daWrxvnis mxares unda hqondes Camketi. 

TiToeul centridanul tumbos daWirxvnis mxares Camket 

organoze ukeTdeba ukusarqveli. 

usafrTxoebis xelsawyoebi 

    yovel qvabze dgeba usafrTxoebis xelsawyoebi, romelTa 

saSualebiTac agregatebis eqspluataciis dadgenili reJimebidan 

avariuli gadaxrebis SemTxvevebSi, avtomaturad moxdeba qvabisa 

da misi calkeuli elementebis drouli da saimedo gamorTva. 

    saTbobis kameruli wvis mqone qvabebs unda hqondeT 

avtomaturi mowyobiloba, romelic dolSi wylis donis 
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dasaSvebze metad  Semcirebisas avtomaturad wyvets sanTuraze 

saTbobis miwodebas, xolo pirdapiri dinebis qvabebSi avariuli 

gamorTva moxdeba wylis xarjis dasaSvebze dabla daSvebisas. 

qvabebSi saTbobis Sreobrivi wviT, avtomaturma mowyobilobam 

zemoT aRniSnul SemTxvevebSi unda gamorTos gamwov – Semberi 

mowyobiloba da sacecxleSi saTbobis miwodeba. 

    mravaljeradi cirkulaciis mqone wyalSemTbob qvabebs, 

romelTac aqvT kameruli wvis sacecxleebi unda hqondeT 

xelsawyo, romelic avtomaturad Sewyvets sanTuraze saTbobis 

miwodebas, xolo Tu saTbobis Sreobriv wvasTan gvaqvs saqme 

xelsawyom unda gaTiSos Sember – gamwovi mowyobiloba im 

SemTxvevaSi Tu wylis wneva sistemaSi im zomamde Semcirdeba, rom 

Seiqmneba hidravlikuri dartymebis saSiSroeba, an kidev Tu 

wylis temperatura gadaaWarbebs dadgenil zRvars. 

    saTbobis kameruli wviT momuSave wyalSemTbob qvabebs unda 

hqondeT iseTi avtomaturi xelsawyoebi, romelic gaTiSavs 

saTbobis miwodebas sacecxleSi, xolo saTbobis Sreobrivi wvis 

dros gaTiSavs Sember – gamwov mowyobilobas da saTbobis 

miwodebis meqanizms roca: 

a) gamosasvlel koleqtorSi wylis wneva moimatebs 

gaangariSebulze dasaSveb wnevaze 5 %-ze metad; 

b) gamosasvlel koleqtorSi wylis wneva Semcirdeba im donemde, 

romelic Seesabameba najerobis wnevas qvabidan gamomavali wylis 

maqsimaluri temperaturis dros. 

g) qvabidan gamomavali wylis temperatura moimatebs im donemde, 

romelic Seesabameba 20 %-iT Semcirebul najerobis 

temperaturas muSa wnevis dros. 

    qvabze unda iyos dayenebuli avtomaturi xmovani 

signalizatori, romelic imoqmedebs, roca wylis done zeda an 

qveda zRvrul mniSvnelobas miaRwevs. 

    orTqlisa da wyalSemTbob qvabebze, romliTac aqvT kameruli 

wvis sacecxleebi unda iyos avtomaturi mowyobiloba, rom 

gaTiSos saTbobis miwodeba sacecxleSi: 
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a) roca sacecxleSi Caqreba CiraRdani; 

b) roca gamoirTveba yvela kvamlmwovi da Sewydeba weva; 

g) roca gamoirTveba yvela Semberi ventiliatori. 

    qvabebs, romliTac aqvT individualuri ventiliatoriT 

momuSave sanTurebi unda hqondeT dacva iseTi, rom 

ventiliatoris gaCerebisas Sewydes saTbobis miwodeba sanTuraze. 

    qvabSi, romelic muSaobs Txevad an airad saTbobze unda 

hqondes iseTi mowyobiloba, xelsawyo, rom avtomaturad 

Sewyvitos saTbobis miwodeba sacecxleSi, roca boilerSi 

Sewydeba wylis cirkulacia. 

    usafrTxoebis xelsawyoebi unda iyos daculi im pirTa 

zemoqmedebisagan (gamorTva, regulireba da a.S.), romlebsac ar 

aqvT kavSiri qvabis eqspluataciasa da SekeTebasTan. aseve unda 

gvqondes iseTi samarjvi (sasinji) mowyobiloba (iaraRi), rom 

SevamowmoT usafrTxoebis xelsawyoebis gamarTuloba. 

    orTqlis qvabebs miuxedavad misi tipisa da mwarmoeblobisa 

unda hqondeT kvebis avtomaturi maregulirebeli. es moTxovna ar 

vrceldeba im qvab – boilerze, romelSic orTqlis arTmeva 

boileris gverdis avliT saaTSi 2 tonas ar aRemateba. 

 mkvebavi mowyobiloba 

    qvabebis kveba SeiZleba erTi saerTo mkvebavi milsadeniT an 

individualurad calke milsadeniT vkveboT calkeuli qvabebi. 

qvabebis CarTva erT jgufSi, rom SesaZlebeli iyos maTi kveba 

erTi saerTo xazidan SeiZleba mxolod im SemTxvevaSi, roca 

muSa wnevaTa sxvaoba sxvadasxva qvabSi ar aRemateba 15 %-s. 

mkvebav tumboebs, romlebic mierTebulia saerTo magistralTan 

unda hqondeT iseTi maxasiaTeblebi, rom SesaZlebeli iyos maTi 

paralelur reJimSi muSaoba. 

6.8.2. qvabis wyliT momaragebisaTvis SeiZleba gamoviyenoT: 

a) centraluri da dguSiani tumboebi eleqtruli amZraviT; 

b) centraluri da dguSiani tumboebi orTqlis amZraviT; 

g) orTqlis inJeqtorebi; 

d) xelis amZraviani tumboebi; 
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e) wyalgayvanilobis qseli; 

 

 1.13. Senoba qvabebisaTvis, ganaTeba, agregatebis SeTanwyoba    

    stacionaluri qvabebi unda idges SenobaSi an sadgomSi, 

romelic pasuxobs akmayofilebs СНИП 11.35 – 76-is `saqvabe 

danadgarebi"-s moTxovnebs, СНИП 11 – 58.75-isa `Tburi 

eleqtrosadgurebis" moTxovnebs, agreTve is unda akmayofilebdes 

winamdebare wesebis moTxovnebs. 

sadgomis (Senobis) gareT qvabis dadgma SeiZleba im SemTxvevaSi 

Tu qvabi daproeqtebulia mocemul klimatur pirobebSi 

samuSaod. 

    saqvabeSi ar SeiZleba ganTavsdes sayofacxovrebo da 

samsaxureobrivi sadgomi saTavsi, romelic saqvabis momsaxure 

personalisTvis ar aris gaTvaliswinebuli, aseve ar SeiZleba 

saqvabeSi im saremonto saTavsos arseboba, romeli qvabis an misi 

mowyobilobis SekeTebisaTvis ar aris gaTvaliswinebuli. 

    saqvabis dabla sarTulis iataki ar unda iyos saqvabis 

momijnave miwis zedapirze dabla. 

saqvabeSi ormoebi ar SeiZleba iyos, calkeul SemTxvevaSi 

saproeqto organizaciis gadawyvetilebiT Tu amas iTxovs 

teqnologiuri procesi daiSveba ormos gakeTeba saTbobis 

samsxvrevis gawmendisa da Tbomagistralis nawilebis saqvabeSi 

Seyvanisa da gamoyvanisaTvis. 

    is adgilebi, romlebic teqnikuri mizeziT ar SegviZlia 

uzrunvelvyoT dRis, bunebrivi ganaTebiT unda naTdebodes 

eleqtro ganaTebiT. ganaTebuloba unda Seesabamebodes СНИП 11.4-

79 `bunebrivi da xelovnuri ganaTeba"-is normebs. 

    samuSao ganaTebis garda saqvabeSi unda iyos agreTve 

avariuli eleqtro ganaTeba[45].  

     qvabis frontaluri (Subla nawili) nawilidan an sacecxlis 

gamoSverili nawilidan saqvabis mopirdapire kedeli unda iyos 

ara naklebi 3 m-isa, amasTan qvabebisaTvis, romlebic muSaoben 

airad an Txevad saTbobze sanTuris gamoweul nawilsa da 
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saqvabis kedels Soris unda iyos manZili ara naklebi 1 m-isa, 

xolo qvabebisaTvis, romelTac aqvT meqanizirebuli sacecxleebi 

sacecxlis gamoSverili nawilidan saqvabis kedlamde manZili 2-

ze naklebi ar unda iyos. 

 

1.14. qvabebis wylis qimiurad damuSavebis reJimi. 

wylis qimiurad damuSavebis reJimi unda uzrunvelyofdes 

qvabisa da mkvebavi traqtis muSaobas maTi elementebis 

dauzianeblad minaduRiTa da widiT maTi dafarvis dros, an 

kidev fardobiTi tutianobis gazrdisa da metalis koroziis 

dros[46]. 

mravaljeradi bunebrivi da iZulebiTi cirkulaciiT 

momuSave yvela orTqlis qvabs, yvela windeniTi (pirdapiri 

dinebis) qvabebs maTi mwarmoeblobis miuxedavad, aseve yvela 

wyalSemTbob qvabs unda qondes wylis damamuSavebeli danadgari, 

romelic wyals asufTaves da amzadebs misi qvabSi Sesvlamde. 

dasaSvebia agreTve sxva wylis damamuSavebeli efeqturi 

saSualebi gamoyeneba, romlebic iZleva am statiiT 

gaTvaliswinebuli moTxovnebis dakmayofilebis saSualebas. 

ar SeiZleba qvabebis kveba xisti wyliT, romelic aqvT 

qvabSi wylis Sesvlamde wylis damamuSavebeli mowyobiloba im 

SemTxvevaSi, rodesac avariul situaciaSi proeqtiT 

gaTvaliswinebulia qvabis kveba xisti wyliT, xisti wylis xazze, 

romliTac is yendeba darbilebuli wylis an kondesatis 

damatebiT xazs unda dayendes or ori Camketi organo, maT Soris 

sakontrolo onkaniT. eqspluataciis normaluri pirobebis dros 

Camketi organoebi unda iyos Camketili da daplombili, xolo 

sakontrolo onkani ki Ria. 

moTxovnebi mkvebavi wylis xarisxze 

0,7 t/sT da meti orTqlmwarmoeblobis, rogorc bunebrivi 

ise iZulebiTi mravaljeradi cirkulaciis mqone qvabebSi mkvebavi  

wylis xarisxis maCvenebeli ar unda iyos qvemoT mocemuli 

monacemebis maRla[45]. 
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cxr.1.  

 

mniSvnelobebi 

muSa wneva mpa (kgs/sm2) 

0,9 (9) 1,4 (14) 2,4 

(24) 

4 (40) 

1. gamWvirvaloba Sriftze 
ara umetesi sm 

30 40 40 40 

2. saerTo sixiste 

mkg.eqv/kg 

30*/40
 

15*/20
 

10*/15
 

5*/10
 

3. SenaerTi rkinis 
raodenoba mkg/kg 

normireba 
ar xdeba 

300*/norm.ar 
xdeba

 
100*/2

00
 

50*/100 

 

4. SenaerTi spilenZis 
raodenoba mkg/kg 

normireba ar xdeba 10*/norm.ar 

xdeba
 

5. gaxsnili Jangbadis 
Semcveloba   

50*/100
 

30*/50
 

20*/50
 

20*/30
 

6. pH-is mniSvneloba 250C-
is dros *** 

 

8,5 – 10,5 

7. navTobproduqtebis 
Semcveloba mg/kg 

5 3 3 0,5 

* - mricxvelSi mocemulia mniSvnelobebi Txevad saTbobze momuSave 

qvabebisaTvis, mniSvnelSi ki sxva saxis saTbobze momuSave qvabebisaTvis. 

moTxovnebi saqvabe wylis xarisxze. 

qvabis wylis xarisxis normebi, misi koreqciuli damuSavebis 

aucilebeli reJimebi, perioduli Tu uwyveti gaqrevis reJimebis 

normebi aiReba qvabis damamzadebeli organizaciis instruqciis 

safuZvelze, tipiuri instruqciebisa Tu sxva uwyebrivi 

normatiuli sabuTebidan an kidev teqnologiuri gamocdis 

Sedegad. 

amasTan 4 mpa (40 kgs/sm2) wnevamde orTqlis qvabebisaTvis, 

romelTac aqvT moqlonuri SeerTeba qvabis wylis fardobiTi 

tutianoba ar unda aRematebodes 20 %-s. qvabebisaTvis, romelTac 

aqvT SeduRebuli dolebi, xolo milebi SeerTebulia valcviT 

(an valcviT da SemamWidroebeli miduRebiT) qvabis wylis 

fardobiTi tutianoba dasaSvebia 50 %-mde. im qvabebisaTvis, 

romelTac aqvT SeduRebuli (miduRebuli) dolebi da milebic 

miduRebulia tutianobis normebi gansazRvruli ar aris anu ar 

kontroldeba. 
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4 mpa (40 kgs/sm2) meti wnevis mqone qvabebSi wylis tutianoba 

20 % ar unda aWarbebdes. 

 

Tavi II. orTqlis generatorebis avariebis acilebis 
situaciuri varjiSebis kompiuteruli modelireba 

 
 2.1. saswavlo da sagamocdo programebis blok-sqemebi 
 

Tanamedrove orTqlgeneratori rTuli agregatia, romelic 

aRWurvilia mravalricxovani sazom-sakontrolo xelsawyoebiT, 

dacvisa da marTvis avtomatizirebuli sistemebiT.  

orTqlis generatorebis proeqtirebis stadiaze, rogorc 

mTliani agregatisaTvis, aseve calkeuli elementebisaTvis 

muSavdeba nominaluri saeqspluatacio reJimebi. nominaluri 

saeqspluatacio reJimebis gaTvaliswinebiT sruldeba masalebis 

xarisxis, calkeuli elementebis SeerTebebisa da samagri 

konstruqciebis gaTvla gansazRvrul parametrebze. 

orTqlis generatorebis efeqturi da usafrTxo 

muSaobisaTvis  aucilebelia maTi kvalificiuri momsaxureba. 

Qqvabis SekeTeba da montaJi  mTlianad  unda Seesabamebodes 

“orTqlisa da wyalgamacxelebeli qvabebis mowyobisa da 

usafrTxo eqspluataciis wesebs” [48]. aRniSnuli wesebis 

darRveva rogorc wesi iwvevs avarias da agregatebis dazianebas, 

aseTi dazianebis dros did safrTxes warmoadgens afeTqebebi, 

romlebic umetesad mTavrdeba  saqvabis Senobis ngreviT da 

momsaxure personalis tramvirebiT. 

avariebi eleqtrosadgurebze, samrewvelo Tu gamaTbobel 

saqvabeebSi dakavSirebulia did materialur zaralTan.  

orTqlis generatoris gamarTuli muSaoba damokidebulia 

misi calkeuli Semadgeneli agregatebisa da mowyobilobebis 

gamarTul muSaobaze.  

   orTqlis generatoris momsaxure personalma da 

agregatebis muSaobaze pasuxismgebelma sxva pirebma zedmiwevniT 

kargad unda icodnen orTqlis generatorisa da misi 
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mowyobilobis avariis warmoSobis SesaZlo mizezebi, maTi 

aRmofxvris pirobebi da avariebis Tavidan acilebis gzebi. 

avariebis warmoSobis mizezebi SeiZleba iyos mravali saxis da 

amasTan specifikuri calkeuli agregatebisa da mowyobilobebis 

mixedviT.  orTqlis generatorebis usafrTxo muSaobis wesebis 

Seswavla, dazianebebis da avariebis gamomwvevi mizezebis 

sistemuri analizis aTviseba  da avariebis Tavidan acilebis 

RonisZiebebis daufleba   SesaZlebelia Sesabamisi situaciuri 

varjiSebis kompiuteruli modelirebis    saSualebiT[24,25].    

  

 

 

           

 

                   

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sworia 

Tema (N) 

Tema Nn 

testi (M) 

testi Mm 

pasuxebi (3) 

analizi 

T 

nax.14. saswavlo programis algoriTmis 
blok-sqema 

T 
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nax.14-ze naCvenebia saswavlo, xolo nax. 15-ze – sagamocdo 

programebis algoriTmebis blok-sqemebi[48].  

sawavlo da sagamocdo testebis Sesadgenad SerCeulia 

orTqlis generatoris ZiriTadi da damxmare mowyobilobebis 

SesaZlo  dazianebebis da avariebis gamomwvevi mizezebi da 

dasaxulia maTi aRmofxvris da Tavidan acilebis gzebi. swavleba 

Gxdeba  Semdegi Temebis mixedviT: sacecxleebi; orTqlis 

generatoris doli da ekranis milebi; xurebis zedapirebi; 

orTqlis gadamxurebeli, wylis ekonomaizeri da haerSemTbobi; 

kvamlmwovebi da ventilatorebi; mkvebavi tumboebi; sxvadasxva 

milsadenebi da sxva.       

dasawyisi 

k=1, i=1 

Temebi Nk 

testebi (M) 

K=k+1 

SemTxveviTi arCevis 
bloki 

nax.15. sagamocdo programis 
algoriTmis blok-sqema 

SekiTxva Qi 

T 

i=i+1 

10i ≤  

Nk ≤  
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saswavlo programa muSaobs Sedegi algoriTmiT (nax.14). N 

raodenobis Temebidan virCevT nebismier Tema n–s. am Temis 

Sinaarss moicavs testebis  M raodenoba. SesaZlebelia 

nebismieri m testis  SerCeva. tests aqvs sami savaraudo pasuxi, 

romlidanac erT-erTi unda SeirCes. Tu pasuxi sworia, erTi 

cikli damTavrdeba, xolo Tu swori ar iqneba, brZanebis Semdeg 

gaixsneba analizis fanjara, romelSic mocemulia aRniSuli 

testis swori pasuxi da misi dasabuTeba. Aamis Semdeg cikli 

damTavrdeba da programa ubrundeba sawyis mdgomareobas. 

sagamocdo programa muSaobs Sedegi algoriTmiT (nax.15). 

sawyis mdgomareobaSi k=1, anu N  raodenobis Temebidan airCeva 

pirveli Tema. Aam Temis Sinaarss moicavs M raodenobis testebi. 

algoriTmis Tanaxmad SekiTxvisaTvis am testebidan amoirCeva 

garkveuli raodenobis testi (magaliTad 10 testi). Mmas Semdeg, 

rac pasuxi gacemuli iqneba SekiTxvebze, programa gadava Semdegi 

Temis testebze analogiuri principiT. testebis arCeva xdeba 

SemTxveviTi ricxvebis principiT.  

saboloo Sedegebi sruli informaciiT gamotanili iqneba 

monitorze da survilis mixedviT daibeWdeba.  

 
2.2. Tbogeneratorebis sacecxle mowobilobebis usafrTxo   
   muSaoba 

Tbogeneratorebis efeqturi da usafrTxo muSaobisaTvis  

aucilebelia kvalificiuri momsaxureba. Q Tbogeneratorebis  

montaJisa da SekeTebis xarisxi unda Seesabamebodes “orTqlisa 

da wyalgamacxelebeli qvabebis mowyobisa da usafrTxo 

eqspluataciis wesebs”. aRniSnuli wesebis darRveva rogorc wesi 

iwvevs avarias da agregatebis dazianebas. aseTi dazianebis dros 

did safrTxes warmoadgens afeTqebebi, romlebic umetesad 

mTavrdeba  saqvabis Senobis ngreviT (didi materialur zaraliT) 

da momsaxure personalis tramvirebiT. Tbogeneratoris 

gamarTuli muSaoba damokidebulia misi calkeuli Semadgeneli 

agregatebisa da mowyobilobebis gamarTul muSaobaze.  
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 avariebis warmoSobis mizezebi SeiZleba iyos sxvadasxva 

saxis da amasTan specifikuri calkeuli agregatebisa da 

mowyobilobebis mixedviT.   

Tbogeneratoris erT-erT  ZiriTad elements warmoadgens 

sacecxle, romelSic mimdinareobs saTbobis wvisa da Tburi 

energiis miRebis procesi.  

 Tbogeneratoris muSaobis saimedooba didad aris 

damokidebuli sacecxle mowyobilobis konstruqciasa da mis 

gamarTul muSaobaze. sacecxleebis klasifikacia xdeba Semdegi 

niSnebis mixedviT: gamoyenebuli saTbobis saxe; wvis reJimi; 

sacecxle mowobilobis TbogeneratorTan SeTanwyoba; wvis 

narCebebis mocileba; sanTurebis ganlageba; sacecxlis 

ekranireba; gazebis recirkulacia da sxva. 

 Tanamedrove saceclxe mowyobilobas waeyeneba Semdegi 

ZiriTadi moTxovnebi: 

• Tbogeneratoris saproeqto Tburi simZlavris 

uzrunvelyofa; 

• saTbobis sruli dawvis ganxorcieleba minimaluri 

meqanikuri da qimiuri danakargebiT; 

• Tbogeneratoris simZlavris regulireba farTe diapazonSi; 

• usafrTxo da  saimedo muSaoba da martivi momsaxureba; 

• saTadarigo saTbobis gamoyenebis SesaZlebloba; 

• sakuTar moxmarebaze energiis minimaluri xarji.  

sacecxleSi SeiZleba daiwvas winaswar momzadebuli sawvavi 

gazisa da haeris narevi (kinetikuri wva-praqtikulad myisieri 

siCqariT, gansakuTrebiT maRali temperaturebis dros), an 

sacecxleSi dasawvad cal-calke miewodos sawvavi gazi da haeri 

(difuziuri wva, Senelebuli siCqariT).  

pirvel SemTxvevaSi momzadebuli narevi Zalian 

feTqebadsaSiSia. igi SeiZleba afeTqdes eleqtruli naperwkliT, 

sacecxlidan sanTuris SigniT alis SewoviT, an ubralod 

narevis garkveul temperaturaze (TviTaalebis temperatura) 
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gacxelebiT. TviTaalebis temperatura zogierTi airis haerTan 

narevis SemTxvevaSi mocemulia cxrilSi 2.  

cxrili 2. 

gazi H2 CO CH4 C2H2 

t,oC 580-590 644-658 650-750 406-440 

aRsaniSnavia, rom gazebis ara yvela narevis anTebaa 

SesaZlebeli gare wyaros (eleqtronaperwkali)  gamoyenebiTac ki. 

Sesabamisad arsebobs anTebis koncentraciuli sazRvrebi romel 

intervalSiac SesaZlebelia anTeba: qveda- (saTbobis mixedviT 

“Raribi” narevi) da  zeda – (saTbobis mixedviT “mdidari” narevi).    

Aam intervalis gareT SeuZlebelia narevis anTeba da narevi 

saxanZro da arafeTqebadsaSiSia. amasTan mxedvelobaSi unda 

miviRoT isic, rom saTbobiT “mdidari” narevis haerSi 

gamodinebisas ganzavdeba ra igi haeriT, narevi SesaZlebelia 

gaxdes saxanZro da feTqebadsaSiSi. 

saTbobis zRvruli moculobiTi koncentracia haerTan 

narevSi mocemulia cxrilSi 3. 

Mmomzadebuli narevis feTqebadsaSiSroebis gamo umjobesia  

uari iTqvas (roca es SesaZlebelia)  narevis transportirebaze 

da sacecxleSi gancalkevebulad iqnas gazis da haeris miwodeba. 

Aam ukanasknel SemTxvevaSi wvis siCqare damokidebulia 

komponentebis Serevis procesze, romelic mimdinareobs maTi 

urTierT difuziiT[5,35,36].   

cxrili 3. 

N 

narevis 

maCvenebeli 

 

 

meTani 

 

propani 

 

wyalbadi 

 

naxSirJangi 

 

koqsis 

airi 

B 

benzinis 

orTqli 

anTebis qveda 

zRvari 

 

5 

 

2 

 

4.1 

 

12.5 

 

5.6 

 

2.4 

steqiomet-

ruli narevi 

 

9.5 

 

4 

 

29.6 

 

29.6 

 

18.8 

 

anTebis zeda 

zRvari 

 

15 

 

9.5 

 

75 

 

75 

 

30.8 

 

4.9 
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turbulenturi pulsaciis gamo saTbobis sakmarisad didi 

ulufebi Seereva haers, saTbobisa da mJangvelis molekulebi 

gadaitaneba gamyof sazRvrisaken, warmoSoben als, romelic 

mudmivad qreba turbulenturi pulsaciebis gamo da isev iqmneba 

alis axali kerebi sxva adgilebSi.  wvisaTvis saWiroa 

komponentebis aucileblad mikroskopiul doneze Sereva. adgili 

eqneba saTbobis  difuziur wvas neli siCqariT, xdeba  saTbobis, 

haeris da namwvi gazebis moculobebis makroskopiuli 

gadaadgileba da difuziuri CiraRdnis gawelva- wagrZeleba wvis 

cudi pirobebis gamo.  Ddifuziuri CiraRdani mniSvnelovnad 

grZelia vidre winaswar momzadebuli narevis CiraRdani. 

saTbobis dawva saTbobisa da mJangvelis cal-calke miwodebiT 

xSirad gamoiyeneba ori mizezis gamo: 1. saTbobisa da mJangvelis 

cal-calke miwodeba da sacecxleSi wva mniSvnelovnad 

usafrTxoa vidre winaswar momzadebuli narevis transportireba 

da wva; 2. zogjer, roca saWiroa RumelSi  grZeli namzadis 

Tanabari gacxeleba mizanSewonilia CiraRdnis gawelva sigrZeSi, 

amave dros izrdeba CiraRdnis naTeba Wvartlis nawilakebis 

saSualebiT, romelic gamoiyofa difuziuri wvis dros.   

Mmyari saTbobis dawva met sirTuleebTanaa dakavSirebuli 

vidre airadi da Txevadi saTbobis SemTxveva. wvis usafrTxoebis 

wesebi gacilebiT mkacria kamerul sacecxleSi myari saTbobis 

mtvris  dawvis dros[34,11]. 

naxSiris mtvris xarisxi xasiaTdeba nafqvavis siwmindiT, 

masSi tenis SemcvelobiTa da feTqebasaSiSroebiT. MmaRali 

feTqebdasaSiSi naxSiris mtveris afeTqebis mizezi SeiZleba 

gaxdes: 

1. naxSirSi lpobadi kerebis arseboba; 

2. mtvrisa da haeris narevis  dasaSvebze maRali temperatura; 

3. damcavi sarqvelebis xmauriT gaxsna; 

4. asanTebi an ZiriTadi CiraRdanis mowyveta;  
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5. kvamlmwovebis, Semberi an wisqvilis vintiliatorebis 

avariulad gamorTva;     

6. wisqvilSi safqvavis miwodebis Sewyveta. 

 naxSiris mtvris afeTqeba xSirad xdeba iseT sacecxleSi, 

sadac mtvris dasagrovebeli Sualeduri bunkerebia 

gamoyenebuli, imasTan SedarebiT sadac xdeba wva pirdapiri 

SeberviT. Aaseve afeTqeba ufro xSirad aRiniSneba im sacecxleSi, 

sadac gamavali gazebiT mtvris winaswari SeTboba xdeba. saqvabe 

saamqroebSi momatebuli mtvrianobac SeiZleba gaxdes afeTqebis 

mizezi.  

 wisqvilSi gamacxelebeli agentis miwodebis SemcirebasTan 

erTad SeiZleba cecxlis ali moxvdes mtvris mimwodebel milSi 

da gamoiwvios afeTqeba. 

 Mmtvris sistemebSi momxdar afeTqebebs, xSirad Tan sdevs  

mowyobilobebis dazianeba, umetesi safeTqi damcveli 

sarqvelebis  gaReba, teritoriis naxSiris mtvriT danagvianeba 

da meoradi afeTqebebis saSiSroeba.  

 Ggamoiyenebulia  mtvrisdamamzadebeli sxvadasxva sistema: 

individualuri Caketili mtvris bunkeriani sistema, romelSic 

mtveri Tbeba cxeli haeriT; igive sistema haeris da namwvi 

gazebis narevis gamoyenebiT;  mtvris mimwodebeli sistemebi 

pirdapiri SeberviT; mtvris grZeli ubniT mimwodebliT, 

sanTurebiT da Saxturi wisqviliT. 

 afeTqebebi xSirad xdeba teniT gajerebuli sawvavis 

miwodebas, romelic Seicavs ayalo miwas. Ees ukanaskneli  

arRvevs saTbobis miwodebis  reJims iWedeba, ra  bunkerebsa da 

sadenebSi da SemdgomSi SiZleba gaxdes afeTqebis mizezi. 

 im TbogeneratorebSi,  sadac iwvis haerTan naxSiris 

winaswar momzadebuli  narevi erTi xarisxis naxSiridan meoreze 

gadasvla, romelic xandaxan cvlaSi ramdenjerme meordeba, aseve 

SeiZleba iyos afeTqebis mizezi.  gansakuTrebiT es 

mosalodnelia aramomuSave teqnologiuri dacvis sistemis 

armqone mtvris momzadebis danadgaris  SemTxvevaSi.  
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afeTqebisa da xmauris mizezebis analizis dros dadginda 

rom praqtikulad yvela SemTxvevaSi gamovlenilia lpobadi 

danaleqebi romelic wamoadgens aalebis keras afeTqebisas. 

danaleqebi aRmoCenili iyo mtvris ciklonis SesasvlelTan, aseve 

Sesasvelel milisebSi, wisqvilis vintiliatoris win da sxva.  

 Jangbadis didi raodenobiT Semcvelobis SemTxvevaSi 

maRali temperaturis cxeli haeriT saTbobis Sroba iwvevs 

mtvris danaleqebis aalebas. aseve mosalodnelia ciklonis 

Semdeg, Snekis Sualedur sistemaSi, wisqvilis vintiliatoris win 

farsaketze, civi haeris Sember milyelze, patara daxris kuTxis 

mqone feTqadi sarqvelebis milyelze da sxva teqnologiur 

nawilebSi  dagrovili wvrildispersiuli mtvris aaleba[39].   

 mtvris dagroveba miuTiTebs imaze rom konstruqcia ar 

aris kargad gaazrebuli da damuSavebuli, aseve is SeiZleba 

moxdes momsaxure personalis SecdomebiTac. 

 mtvris damamzdaebel sistemaSi erT-erTi feTqebadsaSiSi 

adgilia naxSiris mtvris dasagrovebeli Sualeduri bunkeri. 

imisTvis rom ar davuSvaT afeTqeba gaTvaliswinebulia bunkerSi 

orTqlis miwodeba. aseve feTqebad saSiSia mtveris  separatori, 

cikloni, mtvris Sneki da sxva[40].  

 mtvris damamzadebeli danadgaris gaSvebisa da gaCerebis 

momenti, naxSiris miwodebis droebiTi Sewyveta da sistemaSi 

didi raodenobis haeris SeRweva warmoadgens afeTqebis 

saSiSroebas. amitom aucilebelia mtvris danaleqebis warmoqmnis 

maqsimalurad acileba. 

saWiroa lpobadi kerebis Caqroba iseTi meTodiT rom 

gamoiricxos mtvris afeTqba. danadgaris muSaobis dros 

dauSvebelia  saZromebis  da saTvalTvalo lukebis gaReba. 

gaCerebis Semdeg saWiroa maTi TandaTanobiT  nela gaReba, rom 

ar moxdes darCenili mtvris gafxviereba. mowyobilobis 

mtvrisagan gawmenda unda moxdes misi wyliT gavsebis Semdeg. 

sacecxleSi ar unda darCes gadaxurebuli separirebuli mtveri 

da qvabis danTebis dros saWiroa sacecxlisa da gazsadenis 
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kargi ventiliacia. aseve afeTqebis mizezi SeiZleba gaxdes 

safeTqi damcavi sarqvelebis gaumarTavoba. 

 gaxsnili feTqebadi sarqvelebis dros momxdari afeTqebis 

xmauris Semdeg mtvrismimwodebeli sistemis gaSveba SesaZlebelia 

mxolod mas Semdeg roca mTlianad iqneba gauvnebelyofili 

afeTqebis kera, gasufTavdeba mowyobiloba da aRdgeba safeTqi 

damcavi sarqvelebi da dazianebuli elementebi. Aucilebelia 

afeTqebis dartymebis yvela SemTxvevis registriracia da 

analizi. 

 mtvris mwarmoebeli sistemis momsaxureba unda xdebodes 

mudmivad gawerili sawarmoo instruqciiT da reJimuli rukiT. 

 reJimuli ruka Sedgeba yvela calkeuli danadgarisaTvis 

misi saeqspluatacio gamocdis safuZvelze. miTiTebuli unda 

unda iyos  dafqvis fraqciis dasaSvebi sidide da mza mtvris 

sineste, saTbobis narevis temperaturebi wisqvilis win da misgan 

gamosvlisas, wisqvilis eleqtro Zravebis da ventiliatorebis 

datvirTvebi da sxva. 

 naxSiris mtverze momuSave sacecxleebis muSaobis 

saimedoobis dabali xarisxi ganapirobebs Cirardnis 

aramdgradobiT, misi Caqrobis siZneliT saceclxis dawidianebiT. 

CiraRdnis Caqroba da wvis procesis araTanabroba SeiZleba 

gamoiwvios: saTbobis araTanabarma miwodebam, sacecxleSi haeris 

araTanabarma miwodebam, sacecxleSi temperaturis Semcirebam 

imis gamo rom Semcirda qvabis datvirTva da Sesabamisad 

Semcirda siTbos gamoyofa sacecxleSi. dafqvis xarisxis 

gauareseba anu mtvris nawilakebis zomebis gazrda da misi 

tenianobis momateba. 

 myari saTbobis dasawvavad pirvel etapze (me-19 saukuneSi) 

damuSavebuli iyo sacecxleebi naxSiris fenaSi wviT. aseT 

sacecxleebSi gamoiyeneboda 6-25 mm fraqciis naxSiri. U6 mm-ze 

nalklebi zomis saTbobis nawilakebi  cxauraSi gacvenis gamo 

iwvevs  siTbos meqanikurad arasruli wviT danakargebis 

dauSvebel sidideze metad gazrdas.   
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me-20 saukunis dasawyisSi damuSavebuli iqna kameruli 

(CiraRdnuli) tipis sacecxleebi naxSiris mtveris  (naxSiri 

daqucmacebuli 0.1mm da ufro metad) dasawvavad. sanTuraSi 

analogiurad airadi da Txevadi  saTbobis dawvis dros,  

miewodeba naxSiris mtverisa  da pirveladi haeris narevi da 

Seifrqveva sacecxleSi. naxSiris mtveri aswrebs maRali 

sacecxlis pirobebSi srulad dawvas sacecxlis zonaSive 

meoradi haeris miwodebis pirobebSi.  Kkameruli tipis 

sacecxleebis gamoyeneba SesaZlebelia nebismieri tipis saTbobis 

dasawvavad. kidev erTi upiratesoba aseTi sacecxleebis aris is, 

rom am principiT SesaZlebelia praqtikulad nebismieri 

simZlavris sacecxlis Seqmna. CiraRdnuli wvis SemTxvevaSi 

sacecxleSi drois nebismieri momentisaTvis aris Zalian mcire 

raodenobis saTbobis maragi, amitom wvis procesi Zalian 

mgrZnobiarea saTbobis xarjTan mimarTebaSi, Sedegad 

gansakuTrebuli moTxovnebi waeyeneba sacecxlis saTbobi 

mtveriT momaragebaze, radgan ramodenime wamiTac ki saTbobis 

miwodebis Sewyveta gamoiwvevs CiraRdnis Caqrobas, rac 

dakavSirebulia mtveris miwodebis aRdgenisas afeTqebis 

saSiSroebasTan. Aamitom naxSiris mtveris dasawvav sacecxleebSi 

ayeneben, rogorc wesi, ramodenime sanTuras. 

naxSiris mtveris dawvisas CiraRdnis gulSi temperatura 

aRwevs 1400-1500oC.  am temperatruraze nacari xdeba Txevadi, igi 

ekvris sacecxlis kedlebs da qmnis widas, romlis sisqec 

matulobs eqspluataciis dros. Kkedlebis gawidianebis 

asacileblad karg Sedegs iZleva sacecxlis kedlebis ekranireba 

wyliT gacivebis milebiT. Aam milebis siaxloves gazi civdeba 

iseT temperaturamde, rom masSi Sewonili nacris mtveris 

nawilakebi aswrebs gamyarebas kedelTan Sexebamde. MnaxSiris 

mtveris saxiT dawva SesaZlebelia agreTve iseT sacecxleebSi, 

sadac gamoyenebulia nacris sveli wesiT mocilebis meTodi, 

roca kedeli dafarulia Txevadi widis Txeli feniT da nacris 

gamdnari nawilakebi Camoedineba am afskSi.         
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ciklonuri sacecxleebSi gamoyenebulia mcire zomis 

naxSiris mtveri  (naklebi 5mm-ze). wvisaTvis saWiro haeri 

miewodeba Zalian maRali siCqariT (100m/wm rigis) mxebad da 

iqmneba cikloni Zlieri grigalebiT, romelTa centrSic Zalian 

maRali temperaturaa (2000 oC) da zedapirebis dawidianeba 

problematuria. energetikaSi aseTi wvis kamerebi prtaqtikulad 

ar gamoiyeneba da ixmareba mxolod garkveuli teqnologiuri 

procesebis ganxorcielebisaTvis.        

naxSiris mtveris   CiraRdnuli wva  SesaZlebelia mis 

gulSi     mxolod maRali temperaturis pirobebSi (1300-1500 oC). 

am temperaturaze iJangeba saTbobSi arsebuli da haeriT 

miwodebuli azoti miiReba azotis Jangi, romelic atmosferoSi 

gamosvlis Semdeg daiJangeba azotis orJangis miRebiT, romelic 

maRaltoqsikuria. MhaerSi misi dasaSvebi zRvruli koncentracia 

Seadgens  0.085 mg/m3. saTbobi, romelic Seicavs gogirds wvis 

dros gamoyofs aseve  toqsikur gogirdis orJangs. Mmavne 

toqsikuri gazebis gamonabolqvebis Semcireba SesaZlebelia wvis 

temperaturis SemcirebiT 850-900 oC)-de.   Aam temperaturaze haeris 

azoti saerTod ar iJangeba, xolo gogirdis orJangi uerTdeba 

saTbobis nacarSi myof kalciumis da magniumis  Jangeulebs da 

miiReba gibsi, romelic ar iSleba da Sedegad toqsikuri 

gogirdis orJangi CaiWireba  am naerTSi, romelic sabolood 

gaitaneba sacecxlidan nacarTan erTad. Tu nacarSi arasakmarisi 

raodenobaa kalciumisa da magniumis Jangeulebi, maSin saTbobs 

unda Seurion saWiro raodenobis kirqva.   

naxSiris narCenebis dawva warmatebiT xorcieldeba 

egreTwodebul “mduRare” fenaSi. igi warmoadgens 

wvrilmarcvlovani masalis fenas, romelSic qvemodan zemoT 

gaivlis (SeberviT) haeris nakadi iseTi siCqariT, romelic 

aRemateba mkvrivi fenis mdgradobis zRvars, magram arasakmarisia 

fenidan nawilakebis gamosatanad.  kameris gansazRvrul 

moculobaSi Aadgili aqvs nawilakebis intensiur cirkulacias, 

aerodinamikuri winaRobis Zala gawonasworebulia masalis woniT 
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da nawilakebi imyofeba Sewonil mdgomareobaSi, izrdeba 

nawilakebis Sexebis farTi mJangvelTan da wvis procesi 

xorcieldeba efeqturad. mduRare Sris sacecxleSi saTbobis 

nawilakebis saSualo zoma Seadgens 2-3 mm, romelsac Seesabameba 

nakadis siCqare 1.5-4 m/wm. mduRare Sris sacecxle bevri 

kontruqciuli maCveneblebiT hgavs fenuri tipis sacecxles, 

magram maT Soris principialuri gansxvaveba imaSi mdgomareobs, 

rom nawilakebis intensiuri gadaadgilebis gamo mduRare Sris 

mTel moculobaSi praqtikulad erTnairi temperaturaa.    

mduRare Sris temperaturis SenarCuneba optimalur 

intervalSi (850-900 oC) SeiZleba ganxorcieldes saxvadasxva gziT 

mcire da didi simZlavris sacecxlebSi. Ppirvel  SemTxvevaSi 

sacecxleSi awodeben mniSvnelovnad meti raodenobis haers, 

vidre es saWiroa saTbobis sruli wvisaTvis. H haeris siWarbis 

koeficientis gazrdiT mcirdeba gazebis temperatura “mduRare” 

SreSi. Mmeore SemTxvevaSi sacecxlaSi iTvaliswineben siTbos 

mimReb farTebs: wyliT sacirkulacio milebs (wyliT), aseve 

ekranis milebs da amiT amcireben gazebis temperaturas 

“mduRare” SreSi. saTbobis wva mdgradia roca mduRare SreSi 

misi raodenoba 1%-ze naklebia, xolo danarCeni daaxloebiT 99%  

modis nacarze. intensiuri cirkulaciis gamo saTbobis 

nawilakebi mduRare Sris mTel moculobaSi Tanabaria. 

sacecxleSi saTbobiT Setanili   Nnacris mosacileblad fenis 

masalis nawili uwyvetad gaitaneba gareT widis saxiT[4,7,17,18].  

mduRare  Sris sacecxlis uaryofiTi mxarea didi 

meqanikuri  danakargebi saTbobis nawilakebis watacebiT. saqme 

imaSia, rom saTbobi aris mravaldispersuli. Tu ZiriTadi 

raodenoba (80%) nawilakebisa aris 2-3mm zomis danarCeni (20%) is 

fraqcia naklebia 0,5mm –ze. am zomis nawilakebi ver aswreben 

mduRare  fenaSi srulad dawvas da waritacebian zonidan. maTi 

dawvisaTvis saWiroa mduRare fenis Tavze sacecxlis maRali 

moculoba, sadac es nawilakebi daiwveba damatebiTi haeris 

miwodebiT, iseve rogorc CiraRdnuli wvis dros.  
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sacecxle cirkulirebadi mduRare SriT xasiTdeba 

saTbobis watacebiT arasruli meqanikuri wviT siTbos 

Semcirebuli danakargebiT. es miiRweva imiT, rom sacecxlis 

Semdeg dgeba cikloni, romelSic dakavdeba saTbobis yvela 

dauwvavi nawilakebi da dabrundeba isev sacecxleSi. es 

ganxorcieldeba manam, sanam mTlianad ar daiwveba. aseTi 

sacecxleebi xasiaTdebian maRali ekonomikuri da ekologiuri 

maCveneblebiT. aseTi sacecxleebi gamoiyeneba agreTve warmoebis 

mavne narCenebis gauvneblobisaTvis (Camdinare wylebis 

osvetlenie, nagvis da sxva).  

sacecxlis muSaobis arasworma reJimma SeiZleba gamoiwvios 

Tbogeneratoris  xurebis zedapirebis dazianeba, wylis 

cirkulaciis darRveva, liTonis zedapirebis eroziuli cveTa, 

sacecxlis widiT gadatvirTva, Wvartlis dagroveba, milebis 

gareTa zedapirebis nawilobrivi korozia da sxva uwesivrobebi 

[29,41]. 

 saTbobis kameruli wvis sacecxleSi dazianebis ZiriTadi 

mizezezbi SeiZleba iyos: sacecxlis muSaobis reJimis darRveva, 

amonagebisa da ekranis milebis dawidianeba, Tbogeneratoris 

gazsadenebSi da sakvamle milSi afeTqeba, xmauri saceclxeSi da 

sxva. 

sacecxleSi wvis procesis araswori organizacia 

gamoiwvevs Tbocvlis intensivobis Semcirebas, sacecxledan 

gamomavali gazebis temperaturis momatebas da sacecxlis zeda 

nawilis widiT dafarvas. Ees ukanaskneli ganapirobebs 

lokaluri Tburi daZabulobis gazrdas, aseve temperaturul 

gadaxrebs, rac auaresebs xurebis konveqciuri zedapirebis 

muSaobis pirobebs da SeiZleba gaxdes milebis dazianebisa maTi 

gadawvis mizezi. 

 saTbobis SreSi wvis dros gansakuTrebiT xSirad gamodis 

mwyobridan cxaura da misi nawilebi. uZravi cxauris dros 

yuradreba unda mieqces cxauris amZravi mowyobilobis 

saimedoobas rom droulad moxdes cxauris abruneba da 
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sacecxlis gasufTaveba. meqanikur sacecxleSi muSaobis 

saimedooba ganisazRvreba moZravi nawilis gamarTulobiT da 

amZravis gamarTulobiT. 

 xSirad jaWvur – meqanikuri cxauris eqspluataciis dros 

Tavs iCens defeqti- cxauris moZravi nawilis sacecxlis uZrav 

nawilTan  modeba, gamowveuli  moZrav da uZrav nawilebs Soris 

RreCos SemcirebiT liTonis konstruqciebis Tburi 

deformaciebisa da dabrecis gamo. 

 reduqtorebis damcavi mowyobilobis gaumarTaobam, 

jaWvebis araTanabrma daWimvam, an kidev varskvlavas kbilebTan 

arasworad SeerTebam SeiZleba gamoiwvios cxauras gatexva 

(gabzarva), jaWvebis gawyveta, aseve moZravi zedapiris dazianeba.  

 cxauris nawilis dawidianebam, SeiZleba gamoiwvios 

cxauras gadaxureba (radgan  am dros cxauris zedapiris gacieba 

haeris nakadiT ver xdeba), ryeva da gatexva. cxauris dazianeba 

mosalodnelia, roca widis momcilebeli meqanizmis  wveti  

(buniki) ebjineba cxauras da texs mas.  

 cxaura aseve SeiZleba gamovides mwyrobridan Tujisa da 

sxmulis dabali xarisxis gamo.  cxaura SeiZleba daziandes 

agreTve sakisrebis dazianebiT, roca sazeTi masalebis xarisxi 

aradamakmayofilebelia  da sxva. 

 
2.3. orTqlis qvabebis dolisa da koleqtorebis dazianebis   
   mizezebi da profilaqtika 
 

orTqlis qvabis eqspluataciiis dros misi agregatebi da 

nawilebi muSaoben sxvadsxva pirobebSi. 

 orTqlis qvabis erT-erTi sapasuxismgeblo elementia doli, 

romelSic akumulirdeba mniSvnelovani raodenobis  energia. 

dolSi xdeba muSa sxeulis- orTqlis an cxeli wylis Sekreba, 

separacia (orTqlidan wylis wveTebis mocileba), orTqlis 

marilebisagan gasufTaveba da qvabSi wylis maragis 

Seqmna[22,23,26]. 
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saSualo, dabali da maRali wnevis qvabebSi doli 

CarTulia bunebrivi an xelovnuri mravaljeradi cirkulaciis 

sqemaSi. pirdapiri dinebis qvabebi dolis gareSea, radgan misi 

saWiroeba ar aris.  

qvabis dolisa da sacirkulacio koleqtorebis liTons 

muSaoba uwevs maRali wnevisa da temperaturis, mavne 

nivTierebebis zemoqmedebis  da didi meqanikuri daZabulobis 

pirobebSi. aRniSnulis gamo mosalodnelia liTonis struqturis 

Secvala da misi meqanikuri Tvisebebis mkveTrad gauareseba. 

yovelive aman SeiZleba gamoiwvios liTonis korozia da 

elementis rRvevac ki. 

 qvabis eqspluataciis dros dolis garRveva erT-erTi yvelaze 

ufro seriozuli avariaa, rac dakavSirebulia did materialur 

zaralTan da xSirad mTavrdeba ubeduri SemTxvevebiT. dolisa 

da koleqtorebis proeqtirebis dros didi mniSvneloba aqvs ara 

marto liTonis SerCevas, aramed misi xangrZlivi eqspluataciis 

dros Tavs iCens teqnologiuri faqtorebis, dawyebuli liTonis 

gamodnobidan da damTavrebuli mza nawarmebis damuSavebiT,  

gavlena. liTonis muSaobis saimedoobisaTvis ganmsazRrvelia 

agreTve muSaobis saxvadasxva reJimuli faqtorebi, rogorebicaa- 

qvabis datvirTva, haeris siWarbis  koeficienti, gamavali gazebis 

recirkulaciis sqema, sanTurebis ganlageba, ekranis milebis 

datvirTva da sxva. datvirTvis gazrda mniSvnelovnad zrdis 

ekranis milebis Tbur daZabulabas, magaliTad maRali wnevis 

qvabebSi minimaluridan maqsimalur datvirTvamde gazrda iwvevs 

ekranis milebis Tburi daZabulobis 40-50 %-iT gazrdas. qvabSi 

gansakuTrebiT mZime temperaturul pirobebSi muSaobs 

orTqlgadamaxureblis milebi. 

qvabis normaluri eqspluataciis pirobebSi daculi unda 

iyos xurebis yvela zedapiris siTbos amTviseblobis dasaSvebi 

normebi, rom ar moxdes wylis cirkulaciis darRveva, liTonis 

temperaturis dauSvebel sidideebamde gazrda da milebis 

mwyobridan gamosvla.  
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radgan didi Tburi daZabulobis qvabebSi liTons uwevs 

mZime pirobebSi muSaoba, amitom  maRali da zemaRali wnevebiT 

momuSave qvabebisaTvis aucilebelia qvabis mkvebavi wylis 

gansakuTrebuli damuSaveba, - gasufTaveba minarevebisagan. 

normebis mixedviT ekranis milebisa  da maduRara milebis Siga 

zedapirebis temperaturasa da  muSa sxeulis tempertauras 

Soris gansxvaveba  ar unda  aRematebodes 5 – 7 0C. Tu minaduRis 

sidide milebis SigniT 0.5 mm-s miaRwevs, kedlebis liTonis 

tmeperatura SeiZleba gaizardos saSiS niSnulamde, dairRves  

nakadis hidrodinamika da cirkulaciis normaluri reJimi da 

mili gadaiwvas.   

aseve yuradReba misaqcevia dolebis, koeqtorebis im 

nawilebze, romlebic teqnologiuri sqemis Sesabamisad ar 

cxeldebian. aseTi nawilebi Cveulberiv gaiangariSeba gamavali 

Tbomtarebis saSualo temperaturaze. maSin roca praqtikulad 

calkelui detalebi SeiZleba muSaobdes araTanabari 

temperaturis pirobebSi risi gaTvaliswinebac proeqtirebis 

dros did sirTuleebTanaa dakavSirebuli. amitom praqtikulad 

saSualo temperaturis ryeva SeiZleba gaTvaliswinebuli iqnas 

gaanagriSebis dros liTonis simtkicis maragiT. 

 

2.4. ZiriTadi moTxovenbi liTonze romleic gamoiyeneba qvabis   
    dolis dasmzadeblad 
 

 qvabis elementebis damzadebisa da SekeTebisas roca xdeba 

liTonis SerCeva unda gaviTvaliswinoT rom man unda 

uzrunvelyos muSaobis saimedoba, da xangrZlivi usafrTxo 

muSaoba. qvabebis konstruqcia liTonis arCeva, misi damzadebis 

saSualebebi da eqspluatacia reglamentirebulia orTqlisa da 

wyalgamaxcelebeli qvabebis mowyobilobisa da eqsploataciis 

wesebiT, romelic damtkicebulia saxelmwifo zedamxevdelobis 

mier[41]. 

 aucilebelia daZabulobis gaTvaliswineba,  romelic 

warmoiSoba qvabis hidravlikuri gamocdis dros. is ar unda 
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aRematebodes dasaSveb daZabulobas 200C temperaturis dros .25 

%-ze metad.   

masalebis xarisxi da Tvisebebi unda akmayofilebdes 

Sesabamisi standartebis moTxovnebs, rac damtkicebuli unda 

iyos damkveTi qarxnis serTifikatiT. serTifikatSi mieTiTeba 

aseve Termuli damuSavebis reJimi. serTifikatebis ararsebobisas 

unda CavataroT Sesabamisi gamocda, romleic mogvcems uflebas 

rom arCeuli masalebi akmayofilebs damamzadebeli qarxnis 

standartebs da teqnikur pirobebs.  

liTonis xarisxis arCeva xdeba ZiriTadi pirobis dasaSvebi 

muSa temperaturis mixedviT da agregatis muSaobis vadiT. 

 qvabis SekeTebisa da damzadebisaTvis gamoiyeneba 

furclovani foladi eleqtroRumelSi gamodnobili martenis 

meTodiT. aseve mniSvnelovania misi qimiuri Sedgeniloba, 

meqanikuri Tvisebebi, struqtura, furclebis Termuli 

damuSavebis reJimi. furclis  sisqe 4-dan 160 mm-dea. furclebi 

gadis defeqtoskopiur kontorols rom erTianoba ar iyos 

darRveuli.  

 naxSirbadiani daballegirebuli foladis furclebSi, 

SeduRebis kargi TvisebisaTvis  masSi standartebiT SezRudulia 

qromis, nikelis, spilemZis, Semadgenloba (TiToeulisaTvis 0.3 %-

ze naklebi), xolo  dariSxanis Semcveloba ara umetesi 0.08%. 

foladis furclebs unda Cautardes makrostruqturis 

kontroli, furclebis zedapirze ar unda iyos bzarebi, laqebi, 

daWuWyianeba. 

 adgilobrivi umniSvnelo defeqtebi ( nafxaWnebi,anabeWdebi.) 

SeiZleba gasworebuli iqnas SeduRebiT.  

 dabali da saSualo wnevebis dros qvabis korpusisa da 

dolebis dasamzadeblad ZiriTadad gamoiyeneba  naxSirbadiani 

liToni. dolis damzadebis dros gamoiyeneba avtomaturi 

SeduReba. 
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2.5. orTqlis qvabis dolebisa da koleqtorebis dazianeba 

qvabis dolebisa da koleqtorebis dazianeba umTavresad 

gamowveulia wylis daSvebiT minimalur dasaSveb doneze dabla, 

rac iwvevs avarias, romelic miekuTvneba seriozul dazianebaTa 

ricxvs, Tumca  qvabis avariulad gaCreba dolis dazianebis gamo 

arc Tu ise xSiria.  avariis mizezi SeiZleba iyos agreTve 

defeqtebi, romlebic ver iqna aRmoCenili dolis nakerebis 

SeduRebis dros, aseve dolis korpusis zedapirze darCenili 

defeqtebi da dolsSiga mowyobilobebis miduRebisas daSvebuli 

Secdomebi. es faqtorebi gansakuTrebiT Tavs iCens qvabis 

gaSvebisa da gaCerebis dros, gansakuTrebiT misi avariuli 

gaCrebisas. mniSvnelovania koroziiT gamowveuli naxeTqebis 

gaCena da meqanikuri dazianebis (e.w daRlilobis) dros 

arasasurveli deformaciebi. nebismieri mwarmoeblurobis 

qvabisaTvis avariis gamomwvevi mizezi SeiZleba gaxdes 

sacirkulacio sistemaSi koroziiT dazianebuli milebis 

arseboba.  

 qvabis dazianebis mizezi SeiZleba gaxdes agreTve misi 

calkeuli elementebis xisti SeerTebis adgilebSi warmoiSobili 

adgilobrivi daZabulobebi, rac xSirad ganpirobebulia  

konstruqciuli naklovanebebiT, aseve araswori montaJiTa da 

eqspluataciiT. gansakuTrebuli yuradReba unda mieqces dolisa 

da koleqtorebis SemokirvaSi Casmas,  milebis damagrebas,  

ekranis milebis nawilis Cawyobas SemokirvaSi ise, rom milebis 

Termuli wagrZelebebis dros SesaZlebeli iyos maTi 

Tavisufali gadadgileba, rom Tavidan iqnas acilebuli adgilze 

damatebiTi meqanikuri daZabulobebi.  aseve mniSvnelovania wylis 

temperatura dolSi didad ar unda gansxvavdebodes  mkvebavi 

wylis temperaturisagan.   

 qvabis dolis Termuli deformaciebis Tavidan asacile-

blad  gansakuTrebiT mniSvnelovania qvabis gaSveba, gaCerebis 

(miT umetesi avariuli gaCerebis) normaluri reJimebiT Catareba.  
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 qvabis datvirTvis mniSvnelovani cvlileba,  roca qvabi 

ivseba didi raodenobiT civi mkvebavi wyliT, SeiZleba gaxdes 

Termuli deformaciis warmoSobis mizezi. aseve,  cxel 

mdgomareobaSi saTadarigod gamorTuli qvabi Tu ar aris 

gamorTuli momqmedi qvabis orTqlsadenidan, ar aris Tavisufali 

arasasurvelli Tburi deformaciisagan.  

dolis deformacia SeiZleba moxdes maSinac Tu dazianda 

saizolacio Semokirva. ekranis milebis, koleqtorebis aseve 

orTqlgadamaxureblis, ekonomaizerebis gadaxureba xdeba maSin 

roca maRali temperaturis gamavali gazebiT xdeba am milebis 

garsdena. aseve daRmavali milebis cudi Tburi izoliaciis dros 

da SeiZleba dairRves sacirkulacio konturSi cirkulacia da 

daziandes koleqtorebi da milebi.  

gansakuTrebuli yuradReba eTmoba elementebis (qvabis 

doli, koleqtorebi) Tburi gafarToebiT gamowveuli 

gdaadgilebis reperuli wertilebis maCveneblebs. gaswvrivi 

gadadgilebis faqtiuri  sidide ar unda aWarbebdes dasaSvebs. 

magaliTad,  E(DE) -4-14-225 ГМ  qvabis dolis normirebuli  Tburi 

gdaadgileba tolia 6.05mm, xolo qvabisaTvis  E(DE)-25-24-380 ГМ - 

23.1mm.                

ekranis milebi qvabis danTebis dros wagrZeldeba 40-60 mm-

iT da qvabis gaCerebis dros isini  isev mokldebian.  

 E(DE) tipis qvabSi[22] qveda doli SeduRebulia (magrdeba 

uZravad) qvabis frontalur nawilSi sayrdeni CarCos baliSze. 

Tburi gafarToebisaTvis  dolis Sua da ukana sayrdeni moZravia, 

reperi dgeba qvabis bolos, romliTac fiqsirdeba dolis 

gdaadgileba.   qvabis konstruqciiT gaTvaliswinebulia verti-

kaluri da ganivi mimarTulebiT Tavisufali gadaadgildeba. 

 didi mwarmoeblobis qvabebisaTvis ekrani misi wylis 

damSvebi milebiT dakidebulia zeda koleqtorze an dolze. 

doli an devs sayrdenze an Camokidebulia qvabis karkasze.  

qvabis kapitaluri SekeTebis dros aucilebelia Semowmdes 

dolis sayrdenis mdgomareoba,  saxsruli SeerTebebi  
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yoveli remontis Semdeg mowmdeba xom ar danagvianda 

RreCoebi romlebic uzrunvelyofen gafarToebas gacxelebis 

dros, unda gaiwmindos dolisa da koleqtorebis moZravi 

sayrdenebi, radgan isini eqspluataciis procesSi nagviandeba da 

gadaadgilebisTvis damatebiT winaaRmdegobas qmnis. elementebis 

liToni mowmdeba ultrabgeriTi defeqtoskopiT. 

 

2.6. maRali wnevis qvabebSi dolebisa da Ziris (fskeri) dazianeba. 

 maRali wneviT momuSave qvabebSi doli mzaddeba 

momatebuli simtkicis legirebuli foladiT. maRali wnevis 

qvabis doli warmoadgens foladis Rru cilindrs, romelsac 

orive mxares aqvs avtomaturi eleqtoreSeduRebiT miduRebuli 

naxevrad sferuli daStampuli Zirebi.   

dolebis SigniTa diametri Tanamedrove orTqlis qvabebSi aRwevs 

180 mm, kedlis sisqe 115 mm, sigrZe 18m. mag. barnaulis 

qvabmSenebeli qarxana amzadebs 1600mm Siga diametris da 115 mm 

sisqis dols  16ГНМА   markis foladisagan, romelsac gaaCnia 

gamoavlina yvelaze ufro saimedo saeqspluatacio maCveneblebi.   

maRali wneviT momuSave qvabebisaTvi dolis gansakuTrebiT 

damaxasiaTebeli dazianeba aris, bzarebi: naxvretebis, 

WuWrutanebis  midamoebSi, rkalis Siga zedapirze, glinviT 

SeerTebis adgilebSi aseve Stulebis nakerebTam damaxasiaTebeli 

dazianebaa aseve rkalis da Ziris SeerTebis adgilis koroziiT 

dazianeba. foladis furclebis aSreveba, maT Soris im 

furclebis romlebic gamodis dolis zedapirze da Zirze. 

 qvabis kapitaluri SekeTebis dros, dolSi SesaZlo 

bzarebis gamosavlenad,  unda moxdes dolsSiga mowyobilobebis 

(orTqlis separatori, farebi da sxva) demonaJi da zedapiris 

gawmenda.   

nax. 16. -ze  naCvenebia dolis liTonis dazianebis 

samagaliTo  SemTxveva. bzarebi ufro xSiradaa im midamoebSi 

sadac wylis milebia ganlagebuli. SedarebiT iSviaTia is milebs 

Soris RreCoebSi. 
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nax.16 

] 

 

 

 

 

xSiria sxvadsxva siganis  5 – 7 mm-is siRrmis bzarebi. 

naxazze cifrebiT aRniSnulia bzarebis siRrmeebi.  

 dadgenilia, rom bzarebis warmoSoba  dakavSirebulia 

metalurgiul an teqnologiur defeqtebTan an kidev dolis 

montaJisa da remontis daSvebul SecdomebTan. agregatis 

eqspluataciis dros Termuli daZabulobebiT gamowveuli ryevebi 

metwilad ganapirobeben bzarebis warmoqmnas.  

 bzarebis Tavidan asacileblad aucilebelia liTonis 

Termuli damuSaveba, riTac miiRweva qvabis dolis dasamzadebeli 

liTonis maRali plastikuroba. 

 dolSi bzarebis warmoqnas ukavSireben  dolis kedelTan 

temperaturis mkveTr cvlilebebs,  roca irRveva ekranis milebi, 

aseve uxarisxod Sesrulebeul remontebs da  qvabis civi mkvebavi 

wyliT Sevsebas da wylis normaluri qimiuri reJimis darRvevas.  

 qvabis gaCerebis dros rom ar moxdes bzarebis gaCena 

saWiroa dolis zedapiris gacieba najerebis temperaturis mqone 

wyliT, rac  dolis sxvadasxva mowyobilobis da ubnebis 

gaciebas uzrunvelyofs maT Soris  tempaeraturaTa mcire 

sxvaobis pirobebSi. 
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2.7. glinviT SeerTebis defeqtebi da dazianebebi 

qvabis dolTan ekranis milebis da maduRara milebis 

mierTeba SesaZlebelia glinviT. aseTi SeerTeba  daiSveba 

mxolod im milebisaTvis romelTa gare diametric ar aRemateba 

100mm-s da samuSao temperatura aris 4000C–mde. SeerTebis 

ZiriTadi moTxovna aris simtkice da simWidrove. Tu glinva 

aradamakmayofileblad Catarda maSin adgili aqvs simWidrovis 

darRvevas, ufro xSirad es mosalodnelia  ganmeorebiTi glinvis 

dros. Tu ekranis  da maduRara milebi muSaoben normalur 

saStato pirobebSi, glinviT SeerTebis simWidrove 

garantirebulia. milebis samuSao reJimis darRvevisas (swrafi 

gaciveba an gacxeleba) adgili aqvs glinviT SeerTebis adgilSi 

xdeba siTxis wveTva[5].  

glinviT SeerTebis simWidrove yvelaze xSirad irRveva 

gadaxurebuli orTqlis gamosasvlel koleqtorSi. radgan 

gadaxurebuli orTqlis temperatura  qvabis muSaobisas xSirad 

icvleba (iwvevs Tbur deformaciebs),  maSin rodesac najer 

orTqls Semaval koleqtorSi praqtikulad mudmivi temperatura 

aqvs. dazianebuli SeerTebis aRdgena xdeba ganmeorebiTi 

glinviT. xSiri gaglinva zrdis liTonis simtkices da simagres, 

magram sazianod liTonis plastikuri Tvisebebi mcirdeba igi 

xdeba msxvrevadi. amitom remontis dros aseT SeerTebebs cvlian 

SeduRebiT.  

 arasrulyofili glinvis mizezi SeiZleba iyos 

instrumentis defeqti, milisTvis naxvretis darRveuli konusoba, 

ostatis dabali kvalifikacia da Sesrulebis xarisxi.  

 
2.8. wylis donis maCvenebeli xelsawyoebis gaumarTaobebi, 
    dazianebis mizezebi da profilaqtika 
 
 saxelmwifo zedamxedvelobis komitetis instruqciebis da 

wesebis zusti dacva yovelTvis uzrunvelyofs warmoebis 

usafrTxo muSaobas. am wesebis arcodnam an Seusruleblobam 

SeiZleba gamoiwvios dazianebebi da avariebi.  wylis donis 
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minimalur dasaSveb doneze dabla daSveba SeiZleba milebis 

gaxeTqvis (gadawvis) da dolis dazianebis mizezi gaxdes. 

 qvabis eqspluataciis dros dolis kedlebis dazianebis da  

ekranisa da maduRara milebis gaxeTqvis ZiriTadi mizezi 

SeiZleba iyos:  

• wylis donis daSveba wylis donis minimalur dasaSveb 

doneze dabla da Semdeg dolis gavarvarebul kedelze 

wylis miwodeba; 

•  qvabSi muSa wnevis sagrZnobi momateba; 

•  wylis cirkulaciis darRveva qvabSi; 

•  xurebis zedapirze minaduRis dagroveba romelic iwvevs 

kedlis adgilobriv gadaxurebas; 

• liTonis cudi xarisxi masSi fuWvilis da sxvadasxva 

minarevebis arseboba da uxarisxo damzadeba; 

• wylis qimiuri reJimis darRveva; 

• liTonis korozia da erozia. 

 avaria romelic gamowveulia wylis daweviT xSirad 

gamowveulia operatoris  uyuradRebobiT da wylis donis mzomi 

xelsawyos uwesivrobiT. wylis donis minimalur niSnulze dabla 

daweva (wylis “gaparva”) da maqsimalur niSnulze maRla aweva 

(wyliT “gadavseba”) xdeba erTroulad sami mizezis damTxvevis 

SemTxvevaSi: adgilze ar aris operatori, mkvebavi mowybilobebis 

uwesivroba da wylis zRvruli doneebis signalizaciis an ar 

arseboba, an misi uwesivroba.  
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nax.18. wylis done normalurze ramdenadme metia 

 

 

 

nax.17. SuSa gadavsebulia wyliT 
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wylis done normalurze ramdenadme metia 
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orTqlis onkanis gasasvleli kveTis Semcireba danagvianebis, an 
minaduRis warmoSobis gamo.  orTqlis gavlisas Seviwroebul kveTSi 
wneva mcirdeba. am SemTxvevaSi radgan wylis wneva gaxdeba ramdenadme 

meti vidre orTqlis wnevaa, wylis done daiwyebs momatebas 

RonisZieba SuSis gaqreva 
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SuSa gadavsebulia wyliT 
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orTqlis onkanis 
danagvianeba. 

wylis donis zeviT myofi 
orTqlis kondesaciiT 

warmoqmnili vakuumis gamo 
SuSis zeda nawili ivseba 

wyliT 

wylis donis maCvenebeli 
milis zeda bolos (orTqlis 

sivrcesTan SemaerTebeli 
nawili) gadaketva 

SemamWidroebeli sateniT, 
am dros rezinis rgoli  
faravs milis gasasvlel 

kveTs 
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wylis donis maCvenebeli 

SuSis gaqarva 
 
ufro grZeli miliT Secvla 
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nax.19. wynari done 

 

 

nax.20. wylis donis umniSvnelo ryeva 
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wylis done SuSaSi 
TandaTan imatebs, 

radgan  xdeba wylis 
donis zeviT myofi 

orTqlis kondensacia 

 
wylis onkanis 

danagvianeba. SuSis milis 
qveda bolo gadaifara 

Cobalis sateniT 
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orTqlis miltuCis  

gaqreva 
ufro grZeli miliT 
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wylis donis umniSvnelo ryeva 
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wylis onkanis 
nawilobrivi danagvianeba 

an minis qveda bolos 
gadafarva Cobalis 

sateniT 

onkanis sacobSi naxvreti 
ar aris korpusis naxvretis 

mopirdapired 
araswori moxexvis gamo. 
amitom moZravi wyali 
xvdeba  hidravlikur 

winaaRmdegobSi 
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minis gaqreva.  
milis qvea bolos 

gawmenda 

naxvretebs Soris didi 
Seusabamobis SemTxvevaSi 

sacobis gamocvla  
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21. wylis an orTqlis “gaparva” milis CobalSi 

 

 

 

 

22. wylis donis maCvenebeli milis gatexva 
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a wylis an orTqlis “gaparva” wylis  
maCvenebeli milis CobalSi da amis  

safuZvelze xelsawyos araswori Cveneba 
mi
z
ez

i 

 
Cobalis arasakmarisi simWidrove,  

onkanebi 
cudad aris moxexili 
sacobi gacveTilia 
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Cobalis satenis Secvla 

 moxdes onkanebis mixexva (morgeba) 
sacobis Secvla 
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wylis maCvenebli milis minis gatexva 
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ez

i SuSis gadaxra 
 bzarebis gaCena 

 SeuTbobel minaSi cxeli wylis miwodeba 
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a  
gadaxris gasworeba  

minis dayeneba bzarebis gareSe  
minis SeTboba CarTvamde 
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2.9. mcveli sarqvelebis gaumarTaobebi, maTi mizezebi da   
    profilaqtikis RonisZiebebi  
 
 orTqlisa da wyalgamacxelebli qvabis eqspluataciis 

dros wnevis momatebiT, rom ar moxdes avaria gaTvaliswinebulia 

TiToeul qvabze ara naklebi ori damcavi sarqvelis dayeneba 

romelTa mwarmoebloba 100 kg/sT da metia. orTqlis qvabebze 3.9 

mgpaskalze maRla uyendeba mxolod impulsur-damcavi 

sarqvelebi. 

 damcavi sarqvelibs araswori eqspluataciis an kidev maTSi 

defeqtebis arsebobisas SeiZleba adgili qondes avariebs 

rogorc eleqtrosadgurebSi, ise samrewvelo sawarmoebSi.  

magaliTad: eleqtrosadgurze datvirTvis swrafad Semcirebam, 

Tu wesrigSi ar aris saimpulso-damcveli sarqvelebi,  SeiZleba 

gamoiwvios wnevis seriozuli momateba (30-40%--iT) da 

cirkulaciis sqemis  dairRveva,  Sedegad ekranuli milebis 

gaxeTqva da mwyobridan gamoyvana.   

damcveli sarqvelebi unda davicvaT, rom wneva maTSi ar 

moimatos dasaSvebze (gaangariSebulze) 10 %-ze metad. wnevis 

momateba 10 %-ze metad SeiZleboda mxolod maSin Tu qvabis da 

eknomaizeris simtkicis gaangariSebisas aseTi zrda gaTvaliswine-

bulia. 

mcveli sarqvelebi qvabze da orTqlis gadamxurebelze 

regulirdeba garkveul wnevaze, rac qvabis usafrTxo muSaobis 

wesebiT dgindeba. 

D  mcveli  sarqveli qvabze unda gaixsnas Semdeg wnevaze:  

a) roca qvabSi wneva 13 at-mdea: 

 unda gaixsnas sakontrolo sarqveli -  muSa wnevas plus 0.2at. 

 unda gaixsnas muSa sarqveli -           muSa wnevas plus 0.3 at. 

b) roca wneva qvabSi 13 at-dan 39 at-mdea:  

  unda gaixsnas sakontrolo sarqveli-   muSa wnevas plus muSa   

  wnevis  3% . 

  unda gaixsnas muSa sarqveli- muSa wnevas plus muSa wnevis 

   5%. 
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 sakontrolo mcveli sarqveli muSa sarqvelisagan 

gansxvavdeba imiT rom sarqvelis berketi tvirTiT moTavsebulia 

garsacmSi romelic iketeba saketiT da daplombilia. zambarian 

sarqvelebs plombi ukeTdebaT saxuravze romliTac iketeba 

sarqvelis maregulirebeli mowyobiloba. garsacmi da plombi ise 

unda Sesruldes, rom xeli ar SeuSalos sarqvelebis muSa 

mdgomareobis Semowmebas da maT gaqrevas. 

mcveli sarqvelebis ZiriTadi gaumarTaobebi da maTi 

gamosworebis gzebi mocemulia nax. 22- 24. 

ganxilulia mcveli sarqvelebis Semdegi gaumarTaoebebi, 

romlebsac SeiZleba qondes adgili saeqspluatacio praqtikaSi: 

• mcveli sarqveli ar iReba; 

• mcveli sarqveli iReba dagvianebiT; 

• mcveli sarqveli iReba Zalian adre (manam sanam 

manometris isari wiTel zols gadascdeba)  

 
mcveli sarqvelebisaTvis romelic dayenebulia orTqlgadamaxu-

reblis Semdeg miiReba wnevis sidide, romelic orTqlgadamaxu-

reblis koleqtoris gamosasvlelTan wnevis tolia. 

mcveli sarqvelebis regulireba ise xdeba rom daculi 

iyos qvemoT moyvanili mimdevroba. 

pirvelad unda gaixsnas damcavi sarqveli 

orTqlgadamaxureblis Semdeg, misi gaxsna uzrunvelyofs 

orTqlis gadinebas orTqlga-damaxureblidan da milebis 

gaciebas  Tu Sewyda gadaxurebuli orTqlis moxmareba. garda  

amisa sarqvelis gaxsna signals aZlevs momsaxure personals 

saswrafod Seamciron datvirTva an mTlianad Caaqron sacecxle, 

rom ar moxdes wnevis momateba qvabSi. aseve es aucilebelia 

orTqlgadamaxureblis gasaniaveblad, amis Semdeg unda gaixsnas 

sakontrolo damcavi sarqveli, misi gaxsna xsnis dabrkolebas 

rom qvabSi wnevam ar moimatos, bolos ixsneba muSa mcveli 

sarqvelebi, rac uzrunvelyofs qvabSi wnevis swraf dacemas. 
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nax.23. mcveli sarqveli ar iReba 

 

imis gasarkvevad gamarTulad muSaobs Tu ara mcveli 

sarqveli xdeba misi gaqreva orTqliT Semdeg vadebSi: Tu qvabSi 

muSa wneva 22 at-mdea yoveli saqrveli dReSi erTxel. Tu qvabSi 

muSa wneva 22at-ze metia TiTo sarqveli morigeobiT ara nakleb 

1-jer dReSi. Ggaqrevis Semdeg damcav sarqvelSi orTqli ar unda 

eparebodes, Tu es mainc xdeba mas kidev unda Cautardes gaqreva. 

akrZalulia mcveli sarqvelis gaWedva, Casolva an kidev tvirTis 

mimateba mis TebSebze. mcveli sarqvelis amoqmedebis Semdeg 

(qvabSi wnevis momatebis gamo) muSaobis garkveuli drois Semdeg 

Tu qvabSi wnevam imata saWiroa darwmuneba imaSi, rom 

sarqvelidan ar amodis orTqli, ar aris darRveuli misi 

simWidrove da Tu aseTs aqvs adgili, anu mcveli saqrveli 

orTqls “aparebs”, uaxlos momavalSi mimdinare SekeTebis dros 

is unda SekeTdes. SekeTebamde ki unda moxdes misi gaqreva 

naklebi sixSiriT vidre wesdebiT aris gaTvaliswinebuli  

 

 
zedmeti 
tvirTis 
moxsna 

sarqvelis gaqreva, 
Tu sarqveli ar 
gaixsneba, maSin  
qanCiT mobruneba 

sarqvelis 
Canglidan 

solis amoReba 
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b) sarqvelis 

TefSi 

mikrulia 

sarqvelis 

budesTan 
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CangalSi 

moTavsebulia 
soli 
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mcveli sarqveli ar ixsneba 
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(mxolod xelmZRvanel muSakTa nebarTviT) rom kidev ar 

moimatos simWidrovis darRvevam. mcveli sarqvelis gaqreva unda 

moxdes distanciurad rom uzrunvelyofili iyos momsaxure 

personalis usafrTxoeba. 

 

 

 

 

 

nax.24. mcveli sarqveli iReba dagvianebiT 

 

 
 tvirTis  

gadaad-
gileba 

sarqveli
sken 

zambarian 
damcvel 
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zedmeti 
tvirTi, 
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 mcveli sarqveli iReba AdagvianebiT  
 

tvirTi 
moTavsebu-

lia 
berketis 
bolosTan 
Zalian 
axlos 

berketi 
CaWedilia  
gadaxrili 
mimmarTvel 
CangalSi 

sarqve
lis 

gaqreva 

gdaxrili 
mimmarTv-

eli 
Canglis 

gasworeba 



92 

 

nax.25. mcveli sarqveli iReba Zalian adre 

 

 

imisTvis rom aviciloT Tavidan orTqlis qvabis avaria wnevis 

momatebis gamo wesebis mixedviT qvabs uyendeba damcavi 

sarqvelebi. damcavi sarqvelis daniSnulebaa qvabSi wnevis 

momatebisas dasaSveb nomraze zeviT mogvces Setyobinebis 

signali. dolSi wnevis momatebam SeiZleba gamoiwvios ekranul 

milebze ekonomaizeris milebisa d TviT dolis kedlebis rRveva. 

qvabSi wnevis momatebis mizezi aris orTqlis xarjis uecari 

Semcireba an Sewyveta. (momxamreblis gamroTva da sacecxlis 

iZulebiTi formis daCqarebuli formireba xeliT). gansakuTrebiT 

maSin roca qvabi muSaobs mazuTze an gazze. 

qvabSi wnevam rom ar moimatos dasaSvebze maRla qvabis 

eqspluatacia gaumarTavi sarqveliT an dauregulirebeli 
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 mcveli saqrqveli iReba Zalian adre (manam, sanam 
manometris isari wiTel zols gadascdeba) 
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sarqveliT kategoriulad ikrZaleba. wnevis momateba rom ar 

moxdes orTqlis qvabSi unda movaxdinoT damcavi sarqvelebis 

regularuli Semowmeba, aseve unda Semowmdes manometrebis 

muSaobis sixSire, signalizaciis mowyobiloba (roca gawvdis 

informacias orTqlis momxarebis xarjis Sesaxeb). momsaxure 

personali unda iyos saqmis mcodne rom droulad da 

xarisxianad (saqmis codniT) Seasrulos rogorc sawmarmoo 

instruqcia ise avariebis sawinaaRmdego cirkulari. 

 imisTvis rom SevamowmoT qvabis damcavi sarqvelebis 

gamarTuloba aseve orTqlgadamaxureblisa da aekonomaizeris 

gamarTuloba axdenen mis gaqarvas, im dros sarqvelebs, (damcav 

sarqvelebs) xeliT aReben. 

 2.4 mgpaskli muSa wnevis dros yoveli sarqveli dReSi 

erTxel mainc unda gaiRos da moxdes misi gaqarva. 

 roca wneva 2.4 – 3.9 mgpaskalamdea, rogorc qvabis ise 

ekonomaizerisa da aseve orTqlgadamaxureblis sarqvelebi 

TanmimdevrobiT dReSi erTxel mainc unda gaiRos da moxdes maTi 

gaqarva qvabis yoveli gaSvebis dros. xolo 3.9 mgpaskali wnevaze 

metis dros instruqciis Tanaxmad. qvabebis eqspluataciis 

praqtikaSu kvlav gvxvdeba avariebi romlebic dakavSirebulia 

qvabSi wnevis dasaSveb doneze met momatebasTan. ZiriTadi mizezi 

am avariebisa aris qvabebis muSaoba gaumarTavi an 

dauregulirebeli damcavi sarqvelebiT da gaumarTavi 

manometrebiT. calkeul SemTxvevaSi avariebi xdeba imis gamo rom 

qvabSi eqspluataciisas SeyavT iseTi damcavi sarqvelebi 

romlebic gamorTulia, an axdenen regulirebas TviTneburad, 

umateben damatebiT tvirTs sarqvelis berketze an roca 

gaumarTavia an ar arsebobs avtomatikisa da usafrTxoebis 

saSualebani. 
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Tavi III. TbogeneratorSi gardamavali reJimebis  
maTematikuri modelireba  
 
3.1. qvabSi wylis donis regulireba 
 

gardamavali procesebi aRiZvreba obieqtSi sxvadasxva 

zemoqmedebis dros, romlebic iwveven maTi muSaobis reJimebis 

Secvlas.   

qvabis usafrTxo da saimedo muSaoba moiTxovs qvabis 

dolSi wylis donis garkveul sazRvrebSi SenarCunebas.  

wylis donis awevam zeda dasaSveb doneze maRla (qvabis 

zedmetad kveba) SeiZleba gamoiwvios wylis moxvedra orTqlis 

gadamxurebelSi da orTqlis gadaxurebis temperaturis 

Semcireba. wylis donis dawevam qveda dasaSveb doneze dabla 

(wylis “gaparva” SeiZleba gamoiwvios cirkulaciis darRveva 

ekranis milebSi da maTi gadawva. amiT aixsneba qvabis wyliT 

kvebis regulirebisadmi gansakuTrebuli moTxovnebi[10]. 

qvabis dolSi  wylis done damokidebulia ramodenime 

faqtorze: orTqlis datvirTvis cvlileba (orTqlis moxmarebis 

Semcireba, an momateba), qvabSi mkvebavi wylis raodenobis 

cvlileba, sacecxlis Tburi datvirTvis cvlileba, dolSi 

wnevis cvlileba. 

qvabis dolSi wylis doneze wnevis gavlena 

qvabis dolSi wylis donis cvlilebas SeiZleba adgili 

qondes dolSi wnevis cvlilebis gamo. orTqlis momxmareblis 

datvirTvis Semcirebisas (datvirTvis xazze orTqlis urdulis 

mixurva) qvabis dolSi gaizrdeba wneva, rac gamoiwvevs 

aorTqlebis sarkis qveS orTqlis buStebis kondensacias da 

moculobis Semcirebas. e.i. wylis donis Semcirebas.  piriqiT 

orTqlis momxmareblis datvirTvis gazrdisas  (datvirTvis 

xazze orTqlis urdulis metad gaReba) dolSi wneva Semcirdeba 

da aorTqlebis sarkis qveS adgili eqneba wylis wveTebis 

aorTqlebas da moculobis gazrdas. ei. wylis donis momatebas.  
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amrigad,  wnevis cvlilebis gavlenis algoriTmi aseTia:  

• momxmarebeli amcirebs orTqlis moxmarebas mcirdeba 

orTqlis xarji; 

• dolSi izrdeba wneva 

• mcirdeba dolSi wylis done. 

• momxmarebeli zrdis orTqlis moxmarebas izrdeba 

orTqlis xarji; 

• dolSi mcirdeba wneva 

• izrdeba dolSi wylis done. 

 
 
 
3.2. qvabis dolSi mimdinare procesebis  
   maTematikuri modelireba 

 
 

qvabagregatis erT-erT mniSvnelovan kvanZs warmoadgens 

qvabis doli. qvabis dolis siTbur balanss aqvs Semdegi saxe[23]:  

gaqr.orTmk.wy.sac. QQQQ +=+ . , anu 0. =−−+ gaqr.orTmk.wy.sac. QQQQ  ,      (1)  

sadac  

sac.Q - aris dolSi sacecxlidan Setanili siTbur 

simZlavre; 

mk.wy.Q - dolSi mkvebavi wyliT Setanili siTburi simZlavre; 

.orTQ - dolidan orTqliT gamotanili siTburi simZlavre; 

gaqr.Q -dolidan saqvabe wylis gaqreviT gamotanili siTburi 

simZlavre.     

         
m
ud.sac.sac. QBQ ⋅⋅=η  , kvt., sadac 

 sac.η -aris sacecxlis m.q. koeficienti; B - saTbobis wamuri 

xarji, m3/wm; 
m
ud.Q - saTbobis muSa udablesi Tbounari, kj/m3 .    

 

 mk.wymk.wymk.wy. iGQ ⋅=  kvt. G sadac 
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mk.wyG - aris dolSi miwodebuli mkvebavi wylis wamuri 

xarji,  kg/wm; 

mk.wyi - dolSi miwodebuli mkvebavi wylis enTalpia, kj/kg. 

         iGQ ′⋅= gaqr.gaqr. - kvt., sadac 

gaqr.G - aris dolidan uwyveti gaqrevis wylis wamuri xarji, 

kg/wm; 

 i′  - gaqrevis wylis (saqvabe wylis enTalpia),  

 kj/kg 

         iDQ ′′⋅= orT.orT. , kvt., sadac 

orT.D - aris qvabis orTqlmwarmoebloba, kg/wm; i ′′ - mSrali 

najeri orTqlis enTalpia, kj/kg.  

 

maSin (1) gantoleba miiRebs saxes: 

 

0=′⋅−′′⋅−⋅+⋅⋅ iGiDiGQB gaqr.orT.mk.wymk.wy
m
ud.sac.η ,     (2)       

           

procesis maTematikuri aRwerisaTvis saWiroa mkvebavi 

wylis, gaqrevis wylis da mSrali najeri orTqlis enTalpiebis 

da orTqladqcevis siTbos wnevaze damokidebulebebis analizuri 

gamosaxulebebis codna. aproqsimacia Sesrulebulia absolituri 

wnevis 4-14 bari diapazonisaTvis. 
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 I'= 21,974P + 535,22
R2 = 0,983

r = -17,027P + 2190,4
R2 = 0,9893

i" = 4,9509P + 2725,6
R2 = 0,95

500

750
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4 5 6 7 8 9 10 11 12 13 14

dolSi  orTqlis wneva, bari

en
T
al

pi
a,
 
kj

/k
g

 

nax.26. damokidebulebebi i”=f1(P), r=f2(P), i’=f3(P) wylisaTvis 

 

 

tnaj. = 0,0178x3 - 0,7219x2 + 13,357x + 100,73

R2 = 1

130

140
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dolSi orTqlis wneva, bari

n
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r
a
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o C

 

nax.27. wylis najerobis temperaturis damokidebuleba wnevaze. tnaj.=f(P) 

 

nax.26. mocemulia analizuri damokidebulebebi i”=f1(P), 

r=f2(P), i’=f3(P) wylisaTvis. aseve nax.27. - wylis najerobis 

temperaturis damokidebuleba wnevaze (mesame xarisxis polinomi). 

nax.28. moyvanilia najerobis temperaturaze wylis enTalpiis, 
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mSrali najeri orTqlisa da orTqladqcevis siTbos 

aproqsimaciis formulebiT miRebuli mniSvnelobebis gadaxra %-

ebSi cxrilis monacemebidan.   
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orTqlis wneva dolSi, bari
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n
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%
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r
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nax.28. cxrilis monacemebidan gdaxra %-ebSi  

 

absoluturi wnevis diapazonisaTvis P=4-14 bari mkvebavi 

wylis enTalpia analizisaTvis sakmarisi sizustiT tolia: 

mk.wy.mk.wy ti ⋅= 2.4  

wylis da misi orTqlis parametrebis damokidebulebebis 

gamoyenebiT mk.wy.mk.wy ti ⋅= 2.4 , i”=f1(P), r=f2(P), i’=f3(P)   (2) formula 

miiRebs saxes: 

 

0)22.535974.21()6.27259464.4(2.4 =+⋅⋅−+⋅−⋅⋅+⋅⋅ PGPDtGQB gaqr.orT.mk.wymk.wy
m
ud.sac.η

  (3)  

dolis statikuri reJimiT muSaobis SemTxvevaSi, Tu cvladi 

parametrebisaTvis SemoviRebT aRniSvnas “0”-s maSin formula (3) 

miiRebs saxes: 
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022.5356.2725)974.219464.4(2.4 =⋅−⋅−⋅+⋅−⋅⋅+⋅⋅ gaqogaqr.omk.wymk.wy
m
ud.sac. GDGDPtGQB ooo

η
  (4) 

dolis dinamikuri reJimiT muSaobis SemTxvevaSi formula (4) 

miiRebs saxes: 

τ
η

d
gidGDGDPtGQB ooo )(22.5356.2725)974.219464.4(2.4

' ⋅
=⋅−⋅−⋅+⋅−⋅⋅+⋅⋅ gaqogaqr.omk.wymk.wy

m
ud.sac.

,  (5)  

sadac 
τd

gid )( ' ⋅
- aris qvabis dolSi akumulirebuli siTburi 

simZlavre dinamikuri reJimiT muSaobis dros. 

g- qvabSi arsebuli wylis raodenoba, kg. 

SemoviRoT aRniSvnebi:  1aB =⋅sac.η ;  22.4 aG =⋅ mk.wy ;   

3974.219464.4 aGD =⋅+⋅ gaqr.o ;     4974.21 a= . koeficientebis 

ganzomilebebia: kg/wm;=][ 1a  ;kvt/ Co=][ 2a  

/kg;smkvt 2⋅=][ 3a  ;/kgsmkj 22⋅=][ 4a  maSin (4) da (5) gamosaxulebebi 

Caiwereba: 022.5356.2725321 =⋅−⋅−⋅−⋅+⋅ gaqomk.wy
m
ud. GDPataQa ooo

, (6)                 

τd
gidGDPataQa )'(22.5356.2725321
⋅

=⋅−⋅−⋅−⋅+⋅ gaqomk.wy
m
ud. , (7)              

visargebloT mcire gdaxrebis meTodiT, miviRebT 

ud
m
ud.

m
ud. QQQ o

∆+= ; mk.wymk.wymk.wy ttt o ∆+= ; PPP o ∆+= ,  (8)                      

dinamikis gantolebidan (7) statikis gantolebis (6) gamoklebiT 

da gamosaxulebebis (8) gaTvaliswinebiT miviRebT: 

τd
gidPataQa )( '

321
⋅

=∆⋅−∆⋅+∆⋅ mk.wy
m
ud. ,   (9)                                       

τττττ d
gdPa

d
gdP

d
Pgd

d
id

d
gid ⋅

=
⋅

=
+⋅

==
⋅ 4

'' 974.21)22.535974.21()()( ,  (10)                       

(10) –s gaTvaliswinebiT gveqneba 

τd
gdPaPataQa ⋅

=∆⋅−∆⋅+∆⋅ 4
321 mk.wy

m
ud. ,     (11)                                   

(11) diferencialuri gantolebis cvladebis gancalkevebiT 

miviRebT: 
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PataQa
dPgad

∆⋅−∆⋅+∆⋅
⋅⋅

=
321

4

mk.wy
m
ud.

τ , SemoviRoT aRniSvnebi  

ktaQa =∆⋅+∆⋅ mk.wy
m
ud. 21 ,     da    Pak ∆⋅− 3 =X,     maSin 

dPaPdadx ⋅−=∆⋅−= 33 )( ,           da       
3a

dxdp −=  

e.i.   
x

dx
a

gad ⋅
⋅

−=
3

4τ ,    da      ∫∫ ⋅
⋅

−=
x

dx
a

gad
3

4τ  

                      Cx
a

ga
+⋅

⋅
−= ln

3

4τ ,   (12)                                                                                     

integrirebis mudmiva C ganisazRvreba sawyisi pirobebidan: roca 

o=τ , maSin oPa =∆⋅3  da k
a

gaC ln
3

4 ⋅= ⋅ , maSin (12) miiRebs saxes: 

                      k
a

gax
a

ga lnln
3

4

3

4 ⋅
+⋅

⋅
−= ⋅τ ,  (13)                                                                       

(13) –is potencirebis Semdeg miviRebT: 

Pak
kga

a

e
∆⋅−

=

⋅⋅

3

4
3 τ

,       da      















−⋅=

⋅⋅⋅
−

∆
τga

a

P e
a
k 4

3

1
3

 

 kompleqss    T
ga

a
=








⋅4

3/1      aqvs drois (wm) ganzomileba. 

sabolood miviRebT: 

         







−⋅

∆⋅+∆⋅
=

−
∆ TP e

a
taQa τ

1
3

21 mk.wy
m
ud ,   bari           (14)  

formuliT (14) mocemulia qvabis dolSi wnevis )( P∆ cvlileba 

grdamaval reJimebSi saTbobis Tbounaris (
m

ud
Q∆ ), mkvebavi wylis 

temperaturis  )(
mk.wy

t∆  cvilebebis droze (τ ) damokidebulebiT.   

ganvixiloT konkretuli magaliTi.  

mocemulia DDDДКVp -10/13 tipis orTqlis qvabi. misi  

nominaluri warmadobaa 10 tona orTqli saaTSi. (saTbobi-

qvanaxSiri). bunebriv gazze muSaobis SemTxvevaSi orTqlis 

warmadoba izrdeba 30-40%-iT.  
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amitom miviRoT: oD =3.892kg/wm, nominaluri wneva Pabs.=14 bari, 

mkvebavi wylis temperatura tmk.wy=100
oC , uwyveti gaqrevis wylis 

raodenoba 3%, bunebrivi gazis Tbounari  
m

ud
Q∆ =37100 kj/m3  

Gmk.wy=4.009 kg/wm, m.q. koeficienti η =91%, saTbobis xarji B=0.274 

m3/wm, gaqrevis wylis raodenoba Ggaqr=0.12 kg/wm. 

qvabi eqspluataciaSia xangrZlivi periodis ganmavlobaSi 

da amitom praqtikulad muSa wnevad miRebulia 9 bari 

absoluturi (sapasporto monacemebiT nominaluri wnevaa 14 bari). 

zemoT CamoTvlili parametrebi Sesabamisia qvabis statikur 

reJimSi muSaobis pirobebisaTvis. realurad qvabs uwevs 

dinamikur reJimSi muSaoba, roca SeiZleba Seicvalos saTbobis 

Tbounari, mkvebavi wylis temperatura da sxva, rac gamoiwvevs 

saboloo jamSi qvabis dolSi wnevis garkveul cvlilebas.  

konkretuli SemTxvevisaTvis formuliT (14) gaangariSebis 

safuZvelze nax. 4. naCvenebia dolSi wnevis cvlilebis xasiaTi 

saTbobis sxvadsxva Tbounarianobis pirobebSi[23]. dolis 

muSaobis reJimi dinamikuria, rac gamowveulia saTbobis 

Tbounarianobis cvlilebiT. (-1.3% dan-+1.3%-de). qvabis statikur 

reJimSi muSaobisas saTbobis Tbounarianoba Seadgens 37100 kj/m3. , 

xolo absoluturi muSa wneva 9 bars. 

nax. 29. naCvenebia dolSi wnevis cvlilebis xasiaTi sakvebi 

wylis sxvadsxva temperaturis pirobebSi. dolis muSaobis reJimi 

dinamikuria, rac gamowveulia sakvebi wylis temperaturis  

cvlilebiT. mkvebavi wylis temperatura qvabis statikur reJimSi 

muSaobisas Seadgens 100 oC, xolo absoluturi muSa wneva 9 bars.  
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dolSi wnevis cvlileba drois mixedviT, roca 

saTbobis Tbounarianoba icvleba -1, 3% dan +1, 3%-de
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       nax.29. dolSi wnevis damokidebuleba dinamikur reJimSi saTbobis    

       Tbounarianobaze 
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dolSi wnevis cvlileba drois mixedviT, roca 

saTbobis Tbounarianoba icvleba -1, 3% dan +1, 3%-de
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nax.30. dolSi wnevis damokidebuleba dinamikur reJimSi mkvebavi 

wylis temperaturaze 

 

naxazebidan 29, 30 Cans, rom gardamaval reJimSi qvabis 

dolSi wnevis cvlileba ufro mniSvnelovania (procentulad)  

saTbobis Tbounarianobis cvlilebiT gamowveuli, vidre mkvebavi 

wylis temperaturis cvlilebiT.  

 

 

 

 

+3oC 

+1oC 

-1oC 

-3oC 

-5oC 

-7.25oC 

+7.25oC 

+5oC 

-2oC 

+2oC 

dolSi wnevis cvlileba gardamaval reJimSi 
mkvebavi wylis temperaturis cvlilebisas -7.25%-
dan +7.25%-de 
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3.3. orTqlis qvabis wylis ekonomaizeris gardamaval reJimSi 
muSaobis maTematikuri modelireba 
 

avagoT orTqlis qvabis wylis ekonomaizeris gardamaval 

reJimSi muSaobis maTematikuri modeli[23]. SemoviRoT Semdegi 

aRniSvnebi. ekonomaizerSi Sesvlaze wylis temperaturaa 
't , oC, 

xolo gamosvlaze 
"t . oC. wyali cxeldeba namwvi gazebis siTbos 

xarjze. ekonomaizerSi Sesvlaze gazebis temperatutaa- g
't  oC. da 

gamosvlaze - g
"t , oC. namwvi gazebis saSualo temperaturaa gt .oC, 

romelic tolia )(5.0 "'
ggg ttt += , oC.  Tbogadacemis koeficienti 

namwvi gazebidan wyalze aris  k , kvt/m2/k. wylis saSualo 

temperaturaa  )(5.0 "' ttt += , oC.  

ekonomaizeris muSaobis statikuri reJimisaTvis siTbur 

balanss aqvs saxe:  

000 =′′−+′ QQQ g0 , sadac 

00 tcGQ ′⋅⋅=′  -aris wylis ekonomaizerSi wyliT Setanili siTburi 

simZlavre, kvt; 

G - ekonomaizerSi miwodebuli gasacxelebeli wylis xarji, 

kg/wm; 

c =4.19 - wylis masuri siTbotevadoba, kj/kg/k; 

analogiuri sidideebi ekonomaizeridan gamosvlaze: 

00 tcGQ ′′⋅⋅=′′ , kvt;                                  (1) 

0tFkQ ∆⋅⋅=g0 - aris namwvi gazebidan wyalze gadacemuli 

siTbos raodenoba, kvt; 

F - ekonomaizeris xurebis zedapiri, m2 

ttt −=∆ g0 - temperaturuli dawneva “gazi-wyali”. 

indeqsiT “0” aRniSnulia parametrebi, romlebic miekuTvnebian 

muSaobis statikur reJims. 

analogiurad gardamavali reJimisaTvis adgili eqneba Semdegi 

saxis siTbur balanss: 
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τd
dQQQQ =′′−+′ g

 sadac 

τd
dQ - aris ekonomaizerSi arsebuli wyalSi akumulirebuli siTbo. 

Tu ekonomaizerSi arsebuli wylis raodenobaa - *G , kg, maSin 

ττ d
tdcG

d
dQ ′′

⋅⋅= * , kvt. anu, 

τd
tdcGQQQ
′′

⋅⋅=′′−+′ *
g

,                                (2) 

sabolood ekonomaizeris muSaobis statikur gantolebas aqvs 

saxe: 

0)( 000 =′′⋅⋅−−⋅⋅+′⋅⋅ tcGttFktcG g.0 ,              (3) 

analogiurad ekonomaizreis muSaobis dinamikur gantolebas 

eqneba saxe: 

τd
tdcGtcGttFktcG
′′

⋅⋅=′′⋅⋅−−⋅⋅+′⋅⋅ *)( g.        (4) 

Tu visargeblebT mcire gadaxrebis meTodiT, gveqneba 

ttt ′∆+′=′ 0 ; gg.0g ttt ∆+= ; ttt ′′∆+′′=′′ 0 ; ttt ∆+= 0 ; )(0 ttt ∆+∆=∆ δ .  (5) 

dinamikis (4) gantolebidan statikis (3) gantolebis gamoklebiT 

miviRebT: 

τd
tdcGttcGttttFkttcG
′′

⋅⋅=′′−′′⋅⋅−−−−⋅+′−′⋅⋅ *
00 )()]()[()( 0g.0g.  

(5) gaTvaliswinebiT: 

τd
tdcGtcGtttFktcG
′′

⋅⋅=′′∆⋅⋅−−∆−∆⋅+′∆⋅⋅ *
0 )])[( 0  

)]()[()]()[( 0g.0g.0g.0g. tttttttt −−−=−−−  

)(5.0)( tttt ′′∆−′∆=− 0  da )(5.0)( ggg.0g. tttt ′′∆−′∆=−  

ttt ′′∆+′′=′′ 0 , am gamosaxulebis diferenciali aris  

),( tdtd ′′∆=′′  radgan  00 =′′td , maSin  

τd
tdcGtcGttFkttFktcG )()(5.0)(5.0 * ′′∆

⋅⋅=′′∆⋅⋅−′′∆−′∆⋅−′′∆−′∆⋅+′∆⋅⋅ ..g.g.  

SemoviRoT aRniSvnebi: 

ntFkttFktcG =′∆⋅−′′∆−′∆⋅+′∆⋅⋅ 5.0)(5.0 g..g
, da  



106 

mFkcG =⋅−⋅ 5.0 , maSin 

τd
tdcGtmn )(* ′′∆

⋅⋅=′′∆− , cvladTa gancalebiT miviRebT: 

)(* td
tmn

cGd ′′∆
′′∆−

=τ   anu  )(* td
x

cGd ′′∆=τ  , sadac   

xtmn =′′∆− , )( tmddx ′′∆−= , aqedan 
m
dxtd −=′′∆ )( , maSin 

x
dx

m
cGd *

−=τ  am gantolebis integrebiT miviRebT: 

cx
m

cG
+−= ln*τ                                     (6) 

 integrebis mudmiva ganisazRvreba statikuri pirobidan, roca 

0=τ , maSin 0tt ′′=′′  da 0=′′∆t , nx =  da  

n
m

cGc ln*
= , maSin (6) CasmiT  

x
n

m
cG ln*

=τ , da potencirebis Semdeg miviRebT 

x

ncG
m

e =
τ

*  

Tu amovxsniT t ′′∆ -is mimarT gveqneba: 

                    









−⋅=′′∆

− τ
cG

m

e
m
nt *1 , oC                  (7) 

SemoviRoT aRniSvnebi: 

1At =′∆ ; 2At =′∆ g ; 3At =′′∆ g ; 1aGc = ; 25.0 aFk = ; 3* acG = .  (8) 

(8) CasmiT (7)- Si sabolood miviRebT: 











−⋅
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−+−

=′′∆
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− τ
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21

1)()(

21

322121 a
aa

e
aa

AAaAaat , oC       (9) 

T
aa

a
=

− 21

3 , wm –aris drois mudmiva , ris gaTvaliswinebiTac  

ekonomaizeridan gamosvlaze wylis temperaturis cvlilebas 

SeSfoTebis Sedegad, gardamaval reJimSi droze 

damokidebulebiT eqneba saxe: 
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322121
, oC       (10) 

(10) formulaSi Semavali sidideebis ganzomilebebia: 

21 ,aa - kvt/K; 3a - kj/K; 321 ,, AAA - oC; G - kg/wm; *G - kg; F - m2; 

τ -wm; k - kvt/m2/k  da T - wm.  

(10) gamosaxulebidan Cans, rom igi perioduli rgolis 

gantolebaa.  

(10) gamosaxulebis saSualebiT SesaZlebelia avagoT 

ekonomaizeridan gamosuli wylis temperaturis cvlileba drois 

mixedviT roca adgili aqvs: ekonomaizerSi Semavali wvis 

produqtebis temperaturis naxtomisebr cvlilebas sididiT 2A A, 

ekonomaizerSi Semavali wylis temperaturis cvlilebas sididiT  

1A   da  ekonomaizeridan gamosuli namwvi gazebis cvlilebas 

sididiT 3A .  

formulis (10) analizidan Cans, rom ekonomaizeridan 

gamosuli wylis temperaturis cvlileba t ′′∆ (sabazo statikur 

sididis mimarT) damokidebulia wylis xarjze G , ekonomaizeris 

xurebis zedapiris sidideze F , Tbogadacemis koeficientze 

namwvi gazebidan gasacxelebel wyalze k , ekonomaizerSi wylis 

tevadobaze 
*G , temperaturis “gaqanebis” drois mudmivaze T , 

koeficientebze A1, A2 da A3.  e.i  

),,,,,,,( 321
* AAATGkFGt Ψ=′′∆  

drois mudmiva T  calsaxad ganisazRvreba koeficientebiT  

a1, a2, da a3.  

ganvixiloT gardamavali rJimis magaliTi, romelic 

mimdinareobs DKBp -10-13 wylis ekonomaizerSi, roca adgili aqvs 

SeSfoTebas – naxtomisebrad icvleba ekonomaizerSi Semavali 

namwvi gazebis temperatura. gaangariSebisaTvis saWiro 

parametrebia: orTqlis mwarmoebluroba- 13600kg/sT (3.78kg/wm); 

orTqlis absoluturi wneva – 1,4mgpa; qvabis dolis uwyveti 
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gaqrevis wylis raodenobis gaTvaliswinebiT (410kg/sT)  

ekonomaizerSi gatarebuli wylis raodenobaa 14010kg/sT (3.89kg/wm).  

ekonomaizerSi Sesasvlelze wylis temperatura- 100oC, xolo 

gamosasvlelze - 128 oC. namwvi gazebis temperatura ekonomaizerSi 

Sesvlaze- 239 oC , xolo gamosvlaze 140 oC. Tbomtarebis dineba 

winaRi xasiaTisaa. uwyveti gaqrevis sidide – 3% (420 kg/sT). 

ekonomaizerSi gavlili wylis raodenoba tolia 4kg/wm. saTbobad 

gamoyenebulia bunebrivi airi TbounariT-37100kj/m3. Tbogadacemis 

koeficienti namwvi gazebidan wyalze (ekonomaizeris sazRvrebSi) 

tolia 21 vt/m2/k [28] 

ekonomaizeri warmoadgens Tujis gawibovnebuli 

milebisagan (76/60mm) awyobil bloks (ВТИ –is sistemis 

“aramaduRara” ekonomaizeri). milebis saerTo raodenobaa 101 

cali. horizontaluri rigebis raodenobaa- 15, xolo 

horizontalur rigSi milebis ricxvia-7. ekonomaizerSi wyliT 

dakavebuli moculoba Seadgens 0.856m3. wylis ekonomaizeris 

xurebis farTia-  298.5m2.  

gazebis saSualo temperaturaa 0.5(239+140)=189.5 oC., xolo 

wylis saSualo temperatura- 0.5(100+128)=114 oC., Tbomtarebs Soris 

udidesi temperaturuli dawneva tolia 239-128=111 oC., xolo 

umciresi dawneva- 140-100=40 oC.  Tbomtarebs Soris saSualo 

logariTmuli dawneva tolia (111-40)/ln(111/40)=70.3 oC. Tbomtarebis 

saSualo temperaturebiT gamoTvlili saSualo temperaturuli 

dawneva tolia 0.5(189.5+114)=75.5 oC. 

(10) formulaSi  miRebuli aRniSvnebis Sesabamisad gvaqvs: 

ekonomaizerSi wylis masa(tevadoba) 1.4mgpa. dros simkvrivis 951 

kg/m3  gaTvaliswinebiT tolia *G =814.3kg.  

     31.1619.489.31 =⋅=a kvt/k; 3
2 10*216.2985.0 −⋅⋅=a kvt/k; 

341219.43.8143 =⋅=a  kvt/k; 03.259)135.331.16/(3412 =−=T  wm;  

          01 =A ; 302 =A grad.;  03 =A . 
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aRniSnuli monacemebis gaTvaliswinebiT ekonomaizeridan 

gamosvlaze wylis temperaturis drois mixedviT cvlilebis 

gaangariSebisaTvis  (10) formulas eqneba saxe; 

 











−⋅

−
−+⋅−

=′′∆
−

2591
135.331.16

)030(15.30)135.331.16( τ
et     (11) 











−⋅=′′∆

−
2591173.7
τ

et ,                 (12) 

ekonomaizeridan gamosvlaze temperaturis cvlilebis 

(“gaqanebis”) mrudis asagebad (10) formuliT  rekomendirebulia 

aviRoT drois sidideebi τ =0.1T; 0.2T; 0.4T; 0.7T; 1.5T; 2T; 3T; 4T; 5T; 6T; 

7T. (12) formuliT gaangariSebiT miRebuli Sedegebi, roca  

A2=30 grad. mocemulia cxr. 4.  

cxr.4 

01 =A ; 302 =A grad.;  03 =A ., T=259.03wm 

koef. a  aT , wm aT , wT t ′′ , oC t ′′∆ , oC 

0 0 0 128 0 

0,1 25,9 0,43 128,7 0,7 
0,2 51,8 0,86 129,29 1,29 
0,4 103,6 1,73 130,36 2,36 
0,7 181,3 3,02 131,6 3,6 
1 259,0 4,32 132,52 4,52 

1,5 388,5 6,48 133,55 5,55 
2 518,1 8,63 134,18 6,18 
3 777,1 12,95 134,79 6,79 
4 1036,1 17,27 135,01 7,01 
5 1295,2 21,59 135,1 7,1 
6 1554,2 25,90 135,12 7,12 
7 1813,2 30,22 135,13 7,13 

 

nax. 31 da 32 naCvenebia ekonomaizeridan gamosuli wylis 

temperaturis cvlileba drois mixedviT, roca myisierad moxda 

ekonomaizerSi Sesvlaze gazebis temperaturis momateba 30 

gradusiT.  

nax. 33 naCvenebia  ekonomaizeridan gamosuli wylis 

temperaturaTa sxvaobis (aTvlili statikuri reJimis Sesabamisi 
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sidididan)  cvlileba drois mixedviT, roca myisierad moxda 

ekonomaizerSi Sesvlaze gazebis temperaturis momateba 30 

gradusiT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

nax.32. wylis temperatura ekonomaizeridan gamosvlaze 2. 
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nax.31. wylis temperatura ekonomaizeridan gamosvlaze 1.  

wylis temperatura ekonomaizeridan 

gamosasvlelze
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nax.33. wlis temperaturis nazrdi ekonomaizeridan gamosvlaze 3 

 

cxrilSi 5. mocemulia monacemebi ekonomaizeridan gamosuli 

wylis temperaturis  da temperaturaTa sxvaobis drois mixedviT 

cvlilebis Sesaxeb, roca myisierad moxda ekonomaizerSi 

Sesvlaze gazebis temperaturis Semcireba 50 gradusiT. igive 

damokidebuleba mocemulia naxazze (nax.34). 

 

                                            cxr.5 

01 =A ; 502 −=A grad.;  03 =A ., T=259.03wm 

aT , wT t ′′ , oC t ′′∆ , oC 

0 128 0 
0,43 126,87 -1,13 
0,86 125,84 -2,16 
1,73 124,07 -3,93 
3,02 122 -6 
4,32 120,47 -7,53 
6,48 118,75 -9,25 
8,63 117,71 -10,29 
12,95 116,69 -11,31 
17,27 116,32 -11,68 
21,59 116,18 -11,82 
25,90 116,13 -11,87 
30,22 116,11 -11,89 

wylis temperaturis nazrdi ekonomaizeridan 
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nax.34. wylis temperatura da temperaturaTa sxvaoba 1. 

 

cxrilSi 6. mocemulia monacemebi ekonomaizeridan gamosuli 

wylis temperaturis  da temperaturaTa sxvaobis drois mixedviT 

cvlilebis Sesaxeb, roca myisierad moxda ekonomaizerSi 

Sesvlaze wylis temperaturis gazrda 20 gradusiT.  

igive damokidebuleba mocemulia grafikze (nax.35) 

                                                     cxr.6. 

 
 
 
 

 

 

 

 

 

 

 

201 =A grad, 02 =A ;  03 =A ., T=259.03wm 

aT , wT t ′′ , oC t ′′∆ , oC 

0 128 0 
0,43 129,9 1,9 
0,86 131,63 3,63 
1,73 134,6 6,6 
3,02 138,07 10,07 
4,32 140,65 12,65 
6,48 143,54 15,54 
8,63 145,3 17,3 
12,95 147 19 
17,27 147,64 19,64 
21,59 147,87 19,87 
25,90 147,95 19,95 
30,22 147,98 19,98 

wylis temperatura da temperaturaTa sxvaoba 

ekonomaizeridan gamosvlaze , A2= -50oC
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cxrilSi 7. mocemulia monacemebi ekonomaizeridan gamosuli 

wylis temperaturis  da temperaturaTa sxvaobis drois mixedviT 

cvlilebis Sesaxeb, roca myisierad moxda ekonomaizerSi 

Sesvlaze wylis temperaturis Semcireba 40 gradusiT.  

igive damokidebuleba mocemulia grafikze (nax.36) 

 
 

                                                    cxr.7. 
 
 
 
 
                                                                  

 
 

 

 

 

 

 

 
wylis temperaturis da temperaturaTa sxvaobis 

cvlileba drois mixedviT, roca A1=20grad.
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nax.35.wylis temperatura da temperaturaTa sxvaoba 2. 

401 −=A grad, 02 =A ;  03 =A ., T=259.03wm 

aT , wT t ′′ , oC t ′′∆ , oC 

0 128 0 
0,43 124,19 -3,81 
0,86 120,75 -7,25 
1,73 114,81 -13,19 
3,02 107,85 -20,15 
4,32 102,71 -25,29 
6,48 96,92 -31,08 
8,63 93,41 -34,59 
12,95 89,99 -38,01 
17,27 88,73 -39,27 
21,59 88,27 -39,73 
25,90 88,1 -39,9 
30,22 88,04 -39,96 
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ekonomaizeridan gamosvlaze wylis temperaturis cvlileba, 

roca erTdroulad adgili aqvs “SeSfoTebas” ekonomaizerSi 

Sesvlaze wylis temperaturis da namwvi gazebis  naxtomisebri 

cvlilebebiT A1=25oC da A A2=-25oC, naCvenebia cxrilSi 8, xolo 

Sesabamisi grafikebi nax. 37-ze.  

 

A1=25 oC,A2=-25 oC A1=25 oC A2=-25 oC 
dro,wm t”, oC 

0 128 128 128 
25,9 129,81 130,38 127,43 
51,8 131,46 132,53 126,92 
181,3 137,59 140,59 125 
259,0 140,05 143,81 124,24 
388,5 142,8 147,43 123,38 
518,1 144,47 149,62 122,85 
777,1 146,1 151,76 122,35 
1036,1 146,7 152,54 122,16 
1295,2 146,92 152,83 122,09 
1554,2 147 152,94 122,06 
1813,2 147,03 152,98 122,05 

  

cxr.8 

wylis temperatura da temperaturaTa sxvaoba 

ekonomaizeridan gamosvlaze. A 1 = - 40oC
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nax.36. wylis temperatura da temperaturaTa sxvaoba 3. 
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ekonomaizeridan gamosvlaze wylis 

temperaturis cvlileba: 

A1=25; A2=-25; A1=25,A2=-25.
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nax.37. wylis temperatura da temperaturaTa sxvaoba 3. 

 

rogorc 37 naxazidan Cans  ekonomaizerSi Sesvalze wylis 

temperaturis 25 gradusiT naxtomisebrad momatebis dros, 

ekonomaizeridan gamosvlaze wylis temperatura izrdeba, xolo  

ekonomaizerSi Sesvalze namwvi gazebis temperaturis igive 25 

gradusiT Semcirebis dros ekonomaizeridan gamosvlaze wylis 

temperatura mcirdeba. amasTan erTad pirvel SemTxvevaSi, meore 

SemTxvevasTan SedarebiT temperaturis cvlilebis siCqare ufro 

maRalia. e.i. procesis “SeSfoTebaze” wylis temperaturis 

cvlilebis gavlena ufro mniSvnelovania, vidre namwvi gazebis 

temperaturis cvlileba.  

nax.37-ze naCvenebia agreTve ekonomaizeridan gamosvlaze 

wylis temperaturis rezultaturi cvlileba gamowveuli 

erTdroulad orive saxis “SeSfoTebebis” gavleniT. 
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erTidaigive mimarTulebiT momqmedi “SeSfoTebebi” 

gardamaval process aZliereben da piriqiT SemTxvevebSi  ki 

asusteben. cxr. 9-Si moyvanilia SemTxveva, roca ori sxvadasxva 

“SeSfoTeba” sawinaaRmdego niSnisaa da amasTan erTad maTi 

ricxviTi mniSvnelobebii iseTia, rom rezultaturi “SeSfoTeba” 

nulis tolia. konkretulad ( 12 ) formuliT gaangariSebuli 

monacemebia: ekonomaizerSi Sesvlaze wylis temperaturis 

cvlilebaa A1=11.9 oC da ekonomaizerSi Sesvlaze namwvi gazebis 

temperaturis Sesabamisi cvlilebaa A2=-50 oC. 

 

 

 

A1=11,9;,A2=-50  A1=11,9 A2=-50 

dro,wm t”, oC 
0 128 128 128 

25,9 128 129,13 126,87 
51,8 128 130,16 125,84 
181,3 128 133,99 122,01 
259,0 128 135,53 120,47 
388,5 128 137,25 118,75 
518,1 128 138,29 117,71 
777,1 128 139,31 116,69 
1036,1 128 139,68 116,32 
1295,2 128 139,82 116,18 
1554,2 128 139,87 116,13 
1813,2 128 139,89 116,11 

 

cxr.9 

 

nax. 38-ze warmodgenilia SemTxveva, roca ori sxvadasxva 

“SeSfoTeba” sawinaaRmdego niSnisaa da amasTan erTad maTi 

ricxviTi mniSvnelobebi iseTia, rom rezultaturi “SeSfoTeba” 

nulis tolia. konkretulad: ekonomaizerSi Sesvlaze wylis 

temperaturis cvlilebaa A1=11.9 oC da ekonomaizerSi Sesvlaze 

namwvi gazebis temperaturis Sesabamisi cvlilebaa A2=-50 oC. aseT 

SemTxvevaSi ekonomaizeridan gamosvlaze wylis temperatura 

orive “SeSfoTebis” gavleniT ucvlelia.   
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ekonomaizeridan gamosvlaze wylis 

temperaturis cvlileba: A1=11,9oC;A2=-50oC
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            nax.38. wylis temperatura da temperaturaTa sxvaoba 4. 

 

3.4. qvabis wylis ekonomaizeris gardamavali reJimebis 
gaangariSebis fragmenti programa eqsel-Si 
 

qvabis wylis ekonomaizeris gardamavali reJimebis 

gaangariSebis algoriTmis mixedviT SerCeulia sawyisi monacemebi 

Tujis ekonomaizerisaTvis: wylis ekonomaizeris xurebis farTi,  

wylis da gazebis temperaturebi ekonomaizerSi Sesvlaze da 

gamosvlaze statikuri reJimis dros, wylis raodenoba 

ekonomaizerSi,  ekonomaizeris Siga da gare diametrebi. 

gaangariSebulia:  Tbogadacemis koeficienti gazebidan wyalze, 

wylis xarji ekonomaizerSi, wylis mier miRebuli siTburi 

simZlavre, koeficientebi a1, a2, a3,A1, A2, A3  , drois mudmiva T da 

sabolod   ekonomaizerida gamosvlaze wylis temperatura 

gardamavali reJimebis dros.  t ''. 
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        cxr. ///gardamavali procesebis  gaangariSebis fragmenti 

 

     
wylis ekonomaizeris xurebis 

farTi 298,6 m2 

        

     
[42,43,44] Tbogac. Kkoef. milTa 

Wadrakuli  konis   
     garsdenis dros 19,1 vt/m2/K 

        

     
Tbogacemis koeficienti 

gamosxivebiT 3,26 vt/m2/K 
        

     
Tbogadacemis koeficienti 

gazebidan wyalze 21 vt/m2/K 

        

     
wylis temperatura 

ekonomaizerSi Sesvlaze 100 oC 
        

     
wylis temp. ekonomaizeridan 

gamosvlaze  128 oC 
        

     
gazebis temp. ekonomaizerSi 

Sesvlaze  239 oC 
        

     
gazebis temp. ekonomaizeridan 

gamosvlaze   140 oC 
        
     wylis xarji ekonomaizerSi  3,89 kg/wm 

     igive 14011,2 kg/sT 

        
       [10] wylis raodenoba ekonomaizerSi 814,3 kg 

        

     
wlis mier miRebuli siTburi 

simZlavre 457 kvt 

        
     a1 16,31 kvt/K 

        

     a2 3,14 kvt/K 

        

     a3 3412,0 kvt/K 

        

     drois mudmiva  a3/(a1-a2) 259,03 wm 

        
     A1 20 oC 
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     A2 0 oC 
        
     t'gaz 239 oC 
        
     A3 0 oC 
        
      1813,2 wm 

     mamravli 0,99909  
        
     delta t '' 19,98 oC 
        
      t '' 147,98 oC 
        
     ekonomaizeris diametri Siga 60 mm 

     igive  0,06 m 

        

     ekonomaizeris diametri gare 76 mm 

        

     sigrZe 3 m 

     milebis raodenoba  101 cali 

        

     
ekonomaizeris Sida sivrce 

wylisaTvis 0,8563 m3 

        

     wylis simkvrive 951 kg/m3 

        

     wylis masa 814,3 kg 

 
 

 

danarTi 

danarT d.1.- Si moyvanilia Tbogeneratorebis usafrTxo da 

ekonomikuri eqspluataciisaTvis Sedgenili  kiTxvari, romelic 

moicavs Tbogeneratoris armaturas, xelsawyoebs da mkvebavi 

mowyobilobebs.   

danarT d.2.- Si mocemulia damuSavebuli saswavlo da sagamocdo  
algoriTmebis mixedviT VISUAL BASiC-Si Sesrulebuli nimuSebi.  
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ZiriTadi daskvnebi 
 

1. wylis ekonomaizeris muSaobis gardamavali reJimebis 

dasaxasiaTeblad, procesis maTematikuri modelirebis 

gziT, miRebulia ekonomaizeridan gamosuli wylis 

temperaturis drois mixedviT cvlilebis saangariSo 

formula, romelsac aqvs eqsponentis saxe. muSaobis 

gardamavali reJimebi gamowveulia namwvi gazebis da 

ekonomaizerSi Sesuli wylis temperaturebis cvlilebebiT. 

miRebuli SedegebiT sargebloba agregatebis usafrTxo da 

ekonomikur muSaobis xelSewyobis kargi pirobaa.     

2. qvabis dolis muSaobis gardamavali reJimebis dasaxasiaTe-

blad procesis maTematikuri modelirebis gziT, miRebulia 

wnevis drois mixedviT cvlilebis saangariSo formula. 

muSaobis gardamavali reJimebi gamowveulia saTbobis 

Tbounaris da  mkvebavi wylis temperaturis cvlilebebiT. 

miRebuli SedegebiT sargebloba agregatebis usafrTxo da 

ekonomikur muSaobis xelSewyobis kargi pirobaa.     

3. naSromSi  ganxilulia sacecxle,  rogorc Tbogeneratoris 

qvesistema, saTbobis (myari, Txevadi da airadi) 

mosamzadebeli da sacecxleSi misawodebeli elementebiT.  

gaაnalizebulia feTqebad-saSiშi gazebis koncentraciebi da 

SesaZlo afeTqebebis acilebis RonisZiebebi.  

   4. ganxilulia wylis donis maCvenebeli xelsawyoebis   

gaumarTaobebi: saCvenebeli mina gadavsebulia wyliT; wylis 

done normalurze ramdenadme metia; wynari done; donis 

umniSvnelo ryeva; wylis, an orTqlis “gaparva” xelsawodan; 

maCvenebeli minis gatexva. gaanalizebulia dazianebis 

mizezebi da Sesabamisi profilaqtikuri RonisZiebebi. 
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5. ganxilulia mcveli sarqvelebis gaumarTaobebi: mcveli 

sarqveli ar iReba; iReba AdagvianebiT; iReba Zაlian adre. 

Sesrulebulia gaumarTaoebebis mravali mizezis 

diferencireba da dasaxulia Sesabamisi  profilaqtikuri 

RonisZiebebi. 

  6. Sedgenilia Tbogeneratorebis uavario da ekonomikuri 

muSaobis uzrunvelsayofad saswavlo-sagamocdo kiTxvari, 

romelic  aprobirebulia Sps saqarTvelos energetikuli 

korporaciis TboeleqtrosadgurSi momsaxure personalis 

profesiuli kvalifikaciis amaRlebis mizniT.      
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danarTi  
 
danarTi 1. Tbogeneratorebis usafrTxo eqspluataciis wesebis   
           (armatura, xelsawyoebi da mkvebavi mowyobilobebi)   
           kiTxvari 
 
qveTema - mcveli sarqvelebi 
 
001. qvabis elementis Siga moculoba SemosazRruli Camketi      
organoebiT, unda iyos daculi: 

mcveli mowyobilobiT wnevaze 
xarjsazomiT 
temperaturis mzomiT 

002. sad xdeba Camketi  organoebiT SemosazRruli qvabis 
elementis Siga moculobidan saWiroebis SemTxvevaSi  muSa 
sxeulis gaSveba: 

mxolod atmosferoSi 
mxolod utilizaciis sistemaSi 
atmosferoSi an utilizaciis sistemaSi  

003. ra tipis mcveli sarqvelebi unda dayendes orTqlis qvabebze, 
sadac wneva 4 mgp-ze (40 kgZ/sm2) –ze metia 

impulsuri  
zambariani  
berketiani 

004. TiToeul orTqlis qvabze, ekonomaizerze, orTqlgadam-
xurebelze, romlebic muSa sxeulis mxridan gaTiSvadia,  unda 
dayendes mcveli sarqveli: 

aranaklebi orisa 
ori  
mxolod erTi                                             

005. impulsuri sarqvelis mTavar mcvel impulsur sarqvelTan 
SemaerTebeli milakis pirobiTi gasasvlelis diametria:   

aranaklebi 15 mm 
naklebi 15 mm-ze 
naklebi 10 mm-ze 

006. orTqlis qvabze dayenebuli mcveli mowyobilobis jamuri 
gamtarebloba unda iyos: 

qvabis nominalur saaTur mwarmoeblobis toli 
qvabis nominalur saaTur mwarmoeblobaze damoukidebeli 
qvabis nominalur saaTur mwarmoeblobaze dabali 

007. bunebrivi cirkulaciiT momuSave (orTqlgadamxureblis 
gareSe) orTqlis qvabebze mcveli mowyobilobebi unda dayendes:    

  zeda dolze an orTqlsaSrobze 
  sacirkulacio sistemis koleqtorze 
 qveda dolze (arsebobis SemTxvevaSi) 
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008. pirdapiri dinebis orTqlis qvabebze, aseve iZulebiTi 
cirkulaciiT momuSave qvabebze mcveli mowyobilobebi unda 
dayendes: 

gamosasvlel koleqtorebze an gamosasvlel orTqlis milze 
Sesasvlel koleqtorze 
ar aris saWiroeba 

009. Sualedur orTqlgadamxureblebze yvela tipis mcveli 
mowyobiloba yendeba:  

orTqlis gamosasvlelze 
orTqlis miwodebis (Sesvlis) mxridan 
Sualeduri orTqlgadamxureblis Sua nawilSi 

010. gamorTvad ekonomaizerze yendeba: 

 ara naklebi TiTo mcveli mowyobilobisa wylis Sesvlisa   
da gamosvlis mxares. 
mxolod wylis Sesvlaze 
mxolod wylis gamosvlaze 

011. qvabis gamourTvad orTqlgadamxurebelis  gamosasvlel 
koleqtorze yendeba mcveli sarqvelebis iseTi raodenoba, rom 
maTi gamtarunarianoba ar unda iyos mTlianad qvabze dayenebuli 
sarqvelebis jamuri gamtarunarianobis:  

50%-ze naklebi 
30%-ze naklebi 
20%-ze naklebi 

012. 4 mgp (40 kgs/sm2) meti muSa wneviT momuSave orTqlis qvabebze 
gamourTvadi orTqlgadamaxureblze impulsuri mcveli 
sarqvelebi unda dayendes: 

 gamosasvlel koleqtorze an kidev orTqlsadenze mTavar  
Camket organomde 
Sesasvlel koleqtorze an kidev orTqlsadenze mTavar  
Camket organos Semdeg 
mxolod gamosasvlel koleqtorze 

013. turbinis maRali wnevis cilindris (mwc) Semdeg unda 
dayendes mcveli sarqvelebi, romelTa gamtarunarianoba naklebi 
ar unda iyos Sualedur orTqlgadamxureblze miwodebuli 
orTqlis: 

maqsimalur raodenobaze 
minimalur raodenobaze 
50%-ze 

014. energetikul blokebze, romelTac aqvT Sualeduri orTqlis 
gadamxurebeli, Tu maRali wnevis cilindris (mwc) Semdeg 
arsebobs gamTiSveli armatura aucilebelia Tu ara damatebiTi 
mcveli sarqvelebis dayeneba: 

aucilebelia 
ar aris aucilebeli 
wyvets saremonto samsaxuri 
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013. mcvelma sarqvelebma qvabi, orTqlgadamaxurebeli da 
ekonomaizeri unda daicvas, rom maTSi ar moxdes dasaSvebze 
metad  wnevis gazrda  

10%-is zeviT 
20%-s zeviT  
30%-s zeviT  

014. mcveli sarqvelisa da dasacavi elementis SemaerTebeli 
milsadenidan an milakidan muSa sxeulis (wylis an orTqlis) 
arTmeva: 

ar SeiZleba 
SeiZleba 
garkveul pirobebSi SeiZleba 

015. mcveli mowyobiloba unda dayendes milze an mimyvan 
milsadenze, romelic damcav mowyobilobas aerTebs dasacav 
elementTan da romlis winaRoba ar unda aRematebodes sarqvelis 
gaxsnis wnevis  

3%-s 
10%-s 
20%-s 

016. 6.2.18. sarqvelTan orTqlis mimyvanze da impulsuri mcveli 
mowyobilobis mTavari sarqvelisa da impulsuri sarqvelis 
SemaerTebel orTqlsadenze Camketi organos dayeneba: 

 ar SeiZleba 
SeiZleba  
aucilebelia 

017.impulsur mcvel mowyobiloba unda hqondes SesaZleb-loba, 
romelic uzrunvelyofs: 

 marTvis faridan distanciurad sarqvelis iZulebiT gaxsnas 
sarqvelis gaTiSvas sqemidan 
sarqvelis  gdarTvas sxva sqemaSi 

018. mcveli  sarqvelebis wyalsarin milze da gadasaRvrel xazze 
Camketi organos dayeneba:  

 ar SeiZleba  
SeiZleba mxolod wyalsarin milze 
SeiZleba mxolod gadasaRvrel xazze  

qveTema - wylis donis maCvenebeli  

019. orTqlis yvela qvabze garda windeniTi (pirdapiri dinebisa) 
qvabebisa unda iyos wylis donis maCvenebeli: 

ara naklebi ori pirdapiri moqmedebis 
ara naklebi sami pirdapiri moqmedebis  
erTi pirdapiri moqmedebis da damatebiT saTadarigod erTi   
arapirdapiri moqmedebis 

020. wylis donis TiToeuli maCvenebeli mierTebulia qvabis 
dolTan: 

 damoukideblad 
ori xelsawyo gaerTianebulia 50 mm Siga diametris miliT 
ori xelsawyo gaerTianebulia 25 mm Siga diametris miliT 
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021. wylis donis TiToeuli maCvenebeli mierTebulia qvabis 
dolTan: 

ori xelsawyo gaerTianebulia aranaklebi 70 mm Siga   
diametris  miliT 
ori xelsawyo gaerTianebulia aranaklebi 50 mm Siga   
diametris  miliT 
ori xelsawyo gaerTianebulia aranaklebi 25 mm Siga  
diametris  miliT 

0.22. SeiZleba Tu ara pirdapiri moqmedebis wylis donis 
maCvenebelTan, mis SemaerTebel milTan an milyelTan sxva 
xelsawyos mierTeba: 

ar SeiZleba 
SeiZleba  
gadawwyvetilebas Rebulobs saremonto prigada 

023. 4mgp-de (40 kgZ/sm2)-mde muSa wneviT momuSave orTqlis 
qvabebisaTvis pirdapiri moqmedebis wylis donis maCvenebelSi 
gamoiyeneba: 

mxolod gluvi gamWirvale firfitebi 
mxolod ormxriv gluvi zedapiris mqone firfitebi 
rogorc Raruli, aseve  gluvi zedapiris mqone gamWirvale   
firfitebi 

024. wylis donis maCvenebeli unda iyos dayenebuli : 
vertikalurad, an maqsimum ara umetes 300-ni daxriT 
mxolod vertikalurad 
mxolod daxriT ara umetes 100-ni daxriT 

025. aucileblad gaaCnia Tu ara 4 mgp (40 kgZ/sm2) da meti wneviT 
momuSave qvabebze dayenebul wylis donis maCvenebels damcavi 
garsacmi: 

ar gaaCnia 
gadawyvetilebas Rebulobs saremonto samsaxuri 
gaaCnia 

026. unda qondes Tu ara  Camketi armatura (onkani an ventili), 
wylis donis maCvenebels: 

unda qondes, rom SesaZlebeli iyos misi qvabidan gamorTva   
da misi gaqreva 
ar aris aucilebeli 
gadawyvetilebas Rebulobs saremonto samsaxuri 

027. Tu qvabis dolSi wneva 4,5 mgp-ze (45 kgZ/sm2) metia wylis 
donis maCvenebels unda eyenos: 

 ori TanmimdevrobiT dayenebuli Camketi organo erT-erTi   
maTgani swrafmomqmedi 
ori TanmimdevrobiT dayenebuli organo erT-erTi maTgani   
konusuri sacobiT  
erTi konusuri sacobiT 

028. ris gaTvaliswinebaa saWiro ramodenime calkeuli wylis 
donis maCvenebeli firfitisagan Sedgenili  wylis donis 
xelsawyos dayenebis dros: 

isini ise unda iyos ganlagebuli, rom qvabSi wylis donis  
Cveneba iyos mudmivi, ganuwyveteli. 
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ise unda ganlagdes, rom ar moxdes maTi Cvenebebis  
dadafarva 
ganlagebas mniSvneloba ar aqvs  

029. Tu daSoreba adgilidan, saidanac xdeba wylis donis 
maCvenebelze dakvirveba 6 m-ze metia unda dayendes: 

ori distanciuri daweuli wylis donis maCvenebeli 
erTi distanciuri daweuli wylis donis maCvenebeli 
qvabis dolze damatebiT erTi pirdapiri qmedebis wylis   
donis maCvenebeli 
 030. daweuli an distanciuri wylis donis maCvenebeli unda 

SeuerTdes qvabis dols: 
calke damoukidebeli  milyeliT, nakadis damawynarebeli   
mowyobilobiT 
sxva pirdapiri qmedebis wylis donis maCveneblis  
saSualebiT 
calke damoukidebeli  milyeliT 

qveTema - manometrebi  

031. manometri dgeba qvabis dolze da Tu qvabs aqvs 
orTqlgadamaxurebeli: 

 orTqgadamxureblis Semdeg mTavar urdulamde 
orTqgadamxureblis Semdeg mTavar urdulis Semdeg 
orTqgadamxureblamde 

032. manometri dgeba TiToeul orTqlis qvabis  wyliT mkvebav 
xazze wylis miwodebis maregulirebeli organos: 

 win 
Semdeg 
win da Semdeg 

033. gamorTvad wylis ekonomaizerze manometri unda dayendes: 
wylis Sesasvlelze Camketi organos da mcveli sarqvelis  
win da wylis gamosasvlelze Camketi organos da mcveli  
sarqvelis win 
mxolos wylis Sesasvlelze Camketi organos da mcveli  
sarqvelis win 
mxolos wylis gamosvlaze Camketi organos da mcveli  
sarqvelis win 

034. Tu qvabis muSa wneva aris 14 mgp-ze meti (140 kgZ/sm2) 
manometrebis sizustis klasi unda iyos ara naklebi: 

1.0 
2,5 
1,5 

035. manometris skala ise unda airCes, rom muSa wnevis dros 
isari unda iyos skalis - 

mesamedis (meore)  nawilSi  
mesamedis pirvel nawilSi 
mesamedis mesame  nawilSi 

036. manometris skala unda iyos: 
vertikalurad an 300-ze naklebi daxris kuTxiT 
mxolod vertikalurad  
mxolod 450-ze daxris kuTxiT 
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037. qvabze, sadac wneva 4 mgpa da metia manometris samsvliani 
onkanis magivrad unda iyos dayenebuli ventili, romlis 
daniSnulebaa: 

mxolod qvabidan manometris gamorTva, misi atmosferosTan  
SeerTeba da sifonuri milis gaqreva 
mxolod qvabidan manometris gamorTva 
mxolod misi atmosferosTan SeerTeba da sifonuri milis  
gaqreva 

038. manometrebis gamoyeneba  SeiZleba: 
Tu manometrze arsebobs  plombi da “nuli” niSnuli  
wesrigSia  
Tu manometris Semowmebis dros vada gasuli ar aqvs 
Tu manometrze arsebobs  plombi, damowmebis dro da “nuli”  
niSnuli wesrigSia  

qveTema - temperaturis sazomi xelsawyoebi  

039. temperaturis sazomi dgeba orTqlgadamxureblis  TiToeul 
orTqlsadenze: 

mTavar Camketamde  
mTavari Camketis Semdeg 
mTavar Camketamde da mis Semdeg 

040. orTqlis Sualeduri gadamxurebelSi temperaturis sazomi 
unda eyenos: 

orTqlis SesavalTanac da gamosavalTanac 
mxolod orTqlis SesavalTan 
mxolod orTqlis gamosavalTan 

041. gadaxurebuli orTqlis temperatura uwyvetad izomeba 
(registrirdeba), roca qvabis mwarmoebluroba metia: 

 20 t/sT-Si 
50 t/sT-Si 
100 t/sT-Si 

042. orTqlis temperatura 5000C metia orTqlgadamaxureblis 
klaklinas gamosasvlelze yendeba: 

 TiTo Termowyvili airsavalis siganis yovel metrze 
TiTo Termowyvili airsavalis siganis yovel or metrze 
TiTo Termowyvili airsavalis siganis yovel sam metrze 

043. Tu 400t/sT-Si da meti mwarmoeblobis qvabebze, 
orTqlgadamxureblis klaklinas gamosasvlelze temperaturis 
sazomi unda iyos: 

uwyvetmoqmedi maregistrirebeli mowyobilobiT  
perioduli qmedebis  
maCvenebliani 

044. orTqlis temperaturis sazomi dgeba: 
mxolod  orTqlgadamacieblamde 
mxolod orTqlgadamacieblis Semdeg  
orTqlgadamacieblamde da mis Semdeg  

045. mkvebavi wylis temperaturis sazomi xelsawyoebi dgeba: 
 ekonomaizerSi wylis Sesvlaze, misgan gamosvlaze da   
orTqlis qvabis mkvebav milsadenze  
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ekonomaizerSi wylis gamosvlaze da  orTqlis qvabis mkvebav  
milsadenze  
ekonomaizerSi wylis Sesvlaze da  orTqlis qvabis mkvebav  
milsadenze  

046. Txevad saTbobze momuSave qvabebze temperaturis sazomi unda 
dadges: 

 saTbobis mimwodebel xazze uSualod mfrqvevanasTan (mis  
win)  
saTbobis mimwodebel xazze mfrqvevanidan moSorebiT  (mis  
win)  
saTbobis mimwodebel xazze uSualod mfrqvevanaSi  

047. rodis aris ufro mniSvnelovani metalis temperaturis 
kontroli: 

mxolod qvabis danTebis dros  
mxolod qvabis  gaCerebis dros  
qvabis danTebis ,gaCerebis da reJimebis manevrirebis dros 
 qveTema - Camketi da maregulirebeli armatura  

048. armaturaze miTiTebuli unda iyos: 
sasaqonlo niSani, pirobiTi gasasvleli, temperatura, wneva 
pirobiTi gasasvleli, temperatura, wneva 
sasaqonlo niSani, pirobiTi gasasvleli 

049. armatura, romlis pirobiTi gasasvleli 50 mm da metia  
damamzadebeli qarxnis mier unda iqnas mowodebuli specialuri 
formis pasporti, romelSic ZiriTadi nawilebisaTvis 
miTiTebuli unda iyos monacemebi: 

misi qimiuri Semadgenlobis, metalis meqanikuri Tvisebebis,  
Termuli damuSavebis reJimebis Sesaxeb 
metalis meqanikuri Tvisebebis, Termuli damuSavebis  
reJimebis Sesaxeb 
misi qimiuri Semadgenlobis, Termuli damuSavebis reJimebis  
Sesaxeb 

050. armaturis mqnevaraze unda iyos aRniSnuli; 
gaxsnisa daketvis dros brunvis mimarTuleba 
gaxsnis dros brunvis mimarTuleba 
ar aris aucilebeli brunvis mimarTulebis miTiTeba 

051. energoblokebisaTvis qvabidan gamosasvlelze Camketi 
mowyobilobis dayeneba: 

 ar aris savaldebulo Tu es danTebis da gaCerebis sqemiT  
ar aris gaTvaliswinebuli 
savaldebuloa yvela SemTxvevaSi  
dgeba saremonto samsaxuris gdawyvetilebiT 

052. energoblokisaTvis qvabis win Camketi mowyobilobis dayeneba: 
 aucilebeli ar aris Tu Camketi mowyobiloba dayenebulia  
maRali wnevis SemTbobisa  da misi baipasis Semdeg 
aucilebelia 
dgeba saremonto samsaxuris gdawyvetilebiT 

053. qvabSi mkvebavi wylis SesasvlelTan unda iyos dayenebuli: 
mxolod ukusarqveli 
mxolod Camketi organo 
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ukusarqveli da Camketi organo 
054. Tu qvabs aqvs wylis mxares gamourTvadi ekonomaizeri 

maSin  ukusarqveli da Camketi organo yendeba: 
mxolod ekonomaizeramde 
mxolod ekonomaizeris Semdeg 
ekonomaizeramde da ekonomaizeris Semdeg 

055. Tu qvabs aqvs wylis mxares gamorTvadi ekonomaizeri maSin  
ukusarqveli da Camketi organo yendeba: 

mxolod ekonomaizeramde 
mxolod ekonomaizeris Semdeg 
ekonomaizeramde da ekonomaizeris Semdeg 

056. wyalSemTbob qvabebSi Camketi mowyobiloba yendeba: 
 qvabSi wylis mxolod SesasvlelTan  
qvabSi wylis SesasvlelTan da gamosasvlelTan 
qvabSi wylis mxolod gamosasvlelTan 

057.qvebebisaTvis, sadac wneva 10 mp-ze (100kgZ/sm2)-ze metia 
TiToeul gamqrev da sadrenaJo milsadenze aseve wylis an 
orTqlis sinjis asaReb milsadenze unda iyos aranaklebi: 

ori Camketi an erTi Camketi da erTi maregulirebeli  
mowyobiloba, dasaSvebia damatebiT  droseluri sayeluric 
erTi Camketi an erTi Camketi da erTi maregulirebeli  
mowyobiloba 
erTi Camketi da droseluri sayeluri 

058. Tu qvabidan muSa sxeulis arTmeva xdeba Semkreb avzSi sadac 
wneva ufro dabalia vidre qvabSi, avzze dacvis saSualebebis 
dayenebis adgils da armaturis SerCevas gansazRvravs: 

damproeqtebeli organizacia 
saremonto samsaxuri 
sadguris teqniluri samsaxuri 

059. qvabis, orTqlgadamaxureblis da ekonomaizeris yvela milze 
damcavi armaturis mierTeba unda moxdes: 

mxolod pirdapiri SeduRebiT 
mxolod miltuCiT 
pirdapiri SeduRebiT an miltuCiT 

060. 2,5 t/sT orTqlmwarmoeblobamde orTqlis qvabebSi, sadac 
wylis donis regulireba xdeba avtomaturi poziciuri 
regulirebiT mkvebav xazze maregulirebeli armaturis dayeneba:  

ar aris savaldebulo  
savaldebuloa  
sadguris teqnikuri samsaxuris prerogativaa 

061. ramdenime mkvebavi tumbos arsebobisas, erTiani Semwovi da 
damWirxni milsadenebiT, TiToeul tumbos unda hqondes Camketi: 

mxolod Sewovis mxares  
mxolod daWrxvnis mxares 
rogorc Sewovis ise daWirxvnis mxares 

062. TiToeul cenridanul tumbos daWirxvnis mxareze  Camket 
organomde:  

uyendeba ukusarqveli 
ar saWiroebs ukusarqvels 
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uyendeba ori ukusarqveli 
qveTema - usafrTxoebis xelsawyoebi  

063. qvabze dayenebuli usafrTxoebis xelsawyoebis daniSnulebaa: 
avariul SemTxvevaSi qvabisa da misi calkeuli elementebis  
avtomaturad gamorTva 
avariul SemTxvevaSi qvabisa da misi calkeuli elementebis  
gamorTva 
avariul SemTxvevaSi qvabis calkeuli elementebis gamorTva  

064. saTbobis kameruli wvis mqone dolian qvabebs unda hqondeT 
mowyobiloba, romelic wylis donis Semcirebisas dasaSvebze 
dabla: 

wyvets sanTuraze saTbobis miwodebs 
avtomaturad wyvets sanTuraze saTbobis miwodebs 
amcirebs sanTuraze saTbobis miwodebas 

065. saTbobis kameruli wvis mqone pirdapiri dinebis qvabebs unda 
hqondeT mowyobiloba, romelic - wylis xarjis Semcirebisas 
dasaSvebze metad: 

Sewyvets sanTuraze saTbobis miwodebs 
Seamcirebs sanTuraze saTbobis miwodebas 
 avtomaturad Sewyvets sanTuraze saTbobis miwodebs 

066. qvabebSi, sadac xdeba saTbobis Sreobrivi wva unda hqondes 
mowyobiloba, romelic wylis donis Semcirebisas dasaSvebze 
dabla: 

avtomaturad gamorTavs gamwov – Semberi mowyobilobas da  
Sewyvets sacecxleSi saTbobis miwodebas 
gamorTavs gamwov – Semberi mowyobilobas da Sewyvets  
sacecxleSi saTbobis miwodebas 
avtomaturad gamorTavs Sewyvets sacecxleSi saTbobis  
miwodebas 

067. qvabze unda iyos dayenebuli avtomaturi xmovani 
signalizatori, romelic imoqmedebs: 

mxolod maSin, roca wylis done zeda zRvrul mniSvnelobas  
miaRwevs. 
mxolod maSin, roca wylis done qveda zRvrul mniSvnelobas  
miaRwevs. 
roca wylis done zeda an qveda zRvrul mniSvnelobas  
miaRwevs. 

068. kameruli wvis sacecxleebian orTqlisa da wyalSemTbob 
qvabebze, unda iyos avtomaturi mowyobiloba, rom gaTiSos 
saTbobis miwodeba sacecxleSi roca: 

Caqreba CiraRdani 
Semcirdeba saTbobis xarji 
moimatebs saTbobis xarji 

069. kameruli wvis sacecxleebian orTqlisa da wyalSemTbob 
qvabebze, unda iyos avtomaturi mowyobiloba, rom gaTiSos 
saTbobis miwodeba sacecxleSi roca: 

gamoirTveba yvela kvamlmwovi an Sewydeba weva 
Semcirdeba weva 
gaizrdeba weva 
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070. kameruli wvis sacecxleebian orTqlisa da wyalSemTbob 
qvabebze, unda iyos avtomaturi mowyobiloba, rom gaTiSos 
saTbobis miwodeba sacecxleSi roca: 

erTi romelime Semberi ventiliatori 
yvela Semberi ventiliatori 
Semberi ventiliatorebis 50% 

071. qvabebs, romliTac aqvT individualuri ventiliatoriT 
momuSave sanTurebi unda hqondeT dacva iseTi, rom 
ventiliatoris gaCerebisas: 

droebiT Semcirdes saTbobis miwodeba sanTuraze 
Semcirdes saTbobis miwodeba sanTuraze 
Sewydes saTbobis miwodeba sanTuraze 

072. qvabze usafrTxoebis damatebiTi xelsawyoebis dayenebis 
aucileblobas gansazRvravs: 

qvabis damproeqtebeli organizacia 
sadguris saremonto samsaxuri 
sadguris teqnikuri samsaxuri 

073. usafrTxoebis xelsawyoebTan  daiSvebian: 
mxolod is pirebi, romlebsac aqvT kavSiri qvabis  
eqspluataci-asTan  
mxolod is pirebi, romlebsac aqvT kavSiri qvabis  
SekeTebasTan  
is pirebi, romlebsac aqvT kavSiri qvabis eqspluataciasTan  
da SekeTebasTan  

074. orTqlis qvabebs, romelSic Sualedur Tu ZiriTadi 
orTqlgadamaxureblidan gamosuli orTqlis temperatura 4000C-s 
aRemateba unda hqondeT: 

orTqlis xarjis sazomi mowyobiloba 
orTqlis temperaturis maregulirebeli mowyobiloba 
orTqlis tenianobis sazomi  mowyobiloba 
qveTema - mkvebavi mowyobiloba 

075. qvabebis kveba erTi saerTo xazidan SeiZleba mxolod im 
SemTxvevaSi, roca muSa wnevaTa sxvaoba sxvadasxva qvabSi ar 
aRemateba” 

15 %-s 
10%-s 
30%-s 

076. qvabebis kveba SeiZleba: 
erTi saerTo mkvebavi milsadeniT an individualurad calke  
milsadeniT - calkeuli qvabisaTvis 

     mxolod erTi saerTo mkvebavi milsadeniT 
mxolod individualurad calke milsadeniT - calkeuli  
qvabisaTvis 

077. qvabis wyliT momaragebisaTvis SeiZleba gamoyenebuli iyos: 
mxolod tumboebi eletruli amZraviT 
mxolod tumboebi orTqlis amZraviT  
tumboebi rogorc eletruli amZraviT, aseve orTqlis  
amZraviT 
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078. qvabis wyliT momaragebisaTvis SeiZleba gamoyenebuli  
iyos: 

mxolod centridanuli tumboebi 
mxolod dguSiani tumboebi 
rogorc centridanuli aseve  dguSiani tumboebi da  
orTqlis inJeqtorebi 

079. tumbos mier Seqmnili dawneva unda uzrunvelyofdes qvabis 
wyliT kvebas muSa wnevis dros, aseve unda iTvaliswinebdes: 

mxolod wnevis kargvas qvabis traqtSi  
mxolod hidrostatikur simaRles 
wnevis kargvas qvabis traqtSi da hidrostatikur simaRles 

080. mkvebavi mowyobilobis kvebis sidide unda SeirCes qvabis 
nominaluri orTqlmwarmoeblobiT ise, rom gaTvaliswinebuli 
iqnas wylis xarji: 

mxolod periodul an uwyvet gaqrevaze 
periodul an uwyvet gaqrevaze da sareduqcio gamacivebel   
mowyobilobebSi 
mxolod sareduqcio gamacivebel mowyobilobebSi  
 

danarTi 2. saswavlo da sagamocdo  algoriTmebis mixedviT    
            beisik-Si Sesrulebuli nimuSebi. 
 

orTqlisa da wyalsaTbobi qvabebis mowyobisa da usafrTxo 

eqspluataciis wesebis kiTxvari moicavs 120 SekiTxvas. kiTxvari 

dayofilia sam 40-40 kiTxvian modulebad. saswavlo programis 

mixedviT aplikants saSualeba aqvs moemzados yvela kiTxvis 

Sesabamisad. gamodis fanjara sur.1. TiToeul SekiTxvas aqvs sami 

savaraudo pasuxi (erTi maTgani swori pasuxiT). erT-erTi pasuxis 

moniSvnisa da misi dadasturebis Semdeg gamoCndeba informacia 

pasuxis sisworis Sesaxeb. Tu pasuxi sworia, SeiZleba Semdeg 

SekiTxvaze gadasvla. Tu pasuxi arasworia, informaciis miRebis 

Semdeg wiTeli Rilakis gaaqtiurebiT gamova axali fanjara -

sur.2. igive SekiTxvebiTa da savaraudo pasuxebiT da swori 

pasuxis miTiTebiT. iqve miTiTebuli literaturidan moniSnulia 

gverdebi sadac ganxilulia konkretuli sakiTxi.  

saTanadod momzadebis Semdeg aplikanti gadis testirebas. 

bazaSi 120 SekiTxvaa, amaTgan testirebisaTvis SemTxveviTi 

kanonzomierebiT SeirCeva 20 SekiTxva. pasuxebis gacemis Semdeg 

gamova Sedegebis fanjara- sur.3., romelSic miTiTebulia: 

SekiTxvis nomeri, testis nomeri, arCeuli pasuxi da miRebuli 
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qula da jamuri Sefasebis qula.  qulaTa maqsimumi aris 100, 

sworad gacemuli pasuxi fasdeba 5 quliT, xolo arasworad 

gacemuli pasuxi minus 6 quliT.  

 
sur.1. saswavlo programis fanjara (nimuSi 1.) 

 
 

 
sur.2. saswavlo programis fanjra (nimuSi 2.) 
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sur.3. sagamocdo programis fanjara (nimuSi) 
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