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anotacia 

amJamad saqarTveloSi prioritetuli dargia mSenebloba, Sesabamisad 

cementis warmoeba saqarTveloSi samrewvelo seqtoris mniSvnelovani 

Semadgeneli nawilia da warmoadgens saTburis gazebis mniSvnelovan wyaros. 

cementis warmoeba saqarTveloSi 1930 wlidan iRebs saTaves da dReisaTvis 

warmodgenilia kaspis da rusTavis qarxanebiT. maTi warmoeba wlidan wlamde 

izrdeba. aRsaniSnavia is faqtic, rom bolo wlebSi cementis warmoeba 

bunebrivi airidan gadaiyvanes qvanaxSiris moxmarebaze. am tipis warmoebidan 

atmosferoSi gaifrqveva iseTi damabinZurebeli komponentebi, rogorebicaa: 

cementis mtveri, 

Wvartli, mZime metalebi, azotis, naxSirbadis da gogirdis oqsidebi, 

romlebic amavdroulad saTburis efeqtiTac xasiaTdebian. 

arsebul situaciaSi Cveni wvlili dargSi arsebuli problemis 

gadawyvetaSi iqneba, Tanamedrove ekologiuri mdgomareobis Sefaseba 

aRniSnuli sawarmoebis mimdebare teritoriebze, maTi Sesabamisi datvirTvis 

pirobebSi gamonabolqvi airebisa da cementis mtvris raodenobis dadgena 

atmosferoSi. 

kvlevis siaxlea is, rom pirvelad xdeba aRniSnul sakvlevi 

teritoriebis ekosistemebze (atmosferuli haeri, niadagi) warmodgenili 

samrewvelo obieqtebis gavlenis Sefaseba. dRemde ar aris Catarebuli 

ganxiluli cementis qarxnebis garSemo teritoriebze yovelTviuri 

ekologiuri monitoringi, garemos Tanamedrove ekoqimiuri mdgomareobis 

Sefasebis mizniT. miRebulma Sedegebma saSualeba mogvca sawarmosTvis migveca 

mecnierulad dasabuTebuli sxvadasxva Semarbilebeli qmedebebi. 

Cveni kvlevis mizans Seadgenda kaspisa da rusTavis cementis qarxnebis 

mimdebare teritoriebis ekosistemebis (atmosferuli haeri, niadagebi) 

dabinZurebis xarisxis dadgena da Sesabamisad maTi Tanamedrove ekoqimiuri 

mdgomareobis Sefaseba, ris safuZvelzec SemoTavazebuli iqneba is 

Semarbilebeli RonisZiebebi, romlebic migviyvanen garemosdacviT menejmentisa 

da monitoringis optimizaciisa da gaumjobesebis ZiriTad principebamde. 
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• qarxnebis gazis sawvavidan qvanaxSirze gadasvlasTan dakavSirebiT 

gamoiTvala cementis qarxnebis saTburi gazebis gamoyofis raodenobrivi 

mateba. 

• niadagebSi ganisazRvreba mZime liTonebi. miRebuli qimiuri da 

meteorologiuri monacemebis (haeris temperatura, naleqebis raodenoba da 

intensivoba, qaris siCqare da mimarTuleba) erToblivma Seswavlam saSualeba 

mogvca migveRo kompleqsuri daskvnebi da Sefasebebi. 
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Tavi 1 

zogadi cnobebi aRmosavleT saqarTveloSi ganlagebuli cementis 

qarxnebis Sesaxeb 

 

1.1. kaspis cementis qarxnis mimdebare teritoriis  æíâàãè ôèæèéóð–

âäíâðàôèóêè ãàþàñèàçäáà 

ñàüàðëíí íáèäõòè âàìêàâäáóêèà kaspis raionSi (èþ. nax.1).  àöìèøìóêè òäðèòíðèà 

ëèäéóçåìäáà àöëíñàåêäç ñàõàðçåäêíñ øèãà õàðçêèñ æíìàñ, þàñèàçãäáà óëçàåðäñàã åàéä 

ðäêèäôèç ãà üàðëíãâäìèêèà ûèðèçàãàã  ñòäîóðè ãà ìàþäåðàãñòäîóðè êàìãøàôòäáèç. 

ñàüàðëíñ òäðèòíðèà ëã. êäþóðàñ þäíáèñ ëàðÿåäìà ìàüèêæä ëíãèñ.  õàêàõè éàñîè üàðëíàãâäìñ 

õåä÷ìèñ äðç-äðç óëñþåèêäñ èìãóñòðèóê úäìòðñ, ðíëäêñàú àöëíñàåêäçèãàì  ãà ñàëþðäçèãàì 

äñàæöåðäáà ñàñíôêí-ñàëäóðìäí ñàåàðâóêäáè ãà ëãèìàðä ëòéåàðè. ãàñàåêäçèãàì ëàñ äñàæöåðäáà 

ñàòðàìñîíðòí ëàâèñòðàêäáè. ùðãèêí-ãàñàåêäçèç ìàüèêè ãàáàêáíðúåèàìè ðäêèäôèç 

þàñèàçãäáà. q. kaspi, romelic ëãäáàðäíáñ àöëíñàåêäç ñàõàðçåäêíøè, çáèêèñèãàì 

ãàñàåêäçèç, øèãà õàðçêèñ æäâàìæä (æöåèñ ãíìèãàì 500 – 800ë ñèëàöêä). ñàõàðçåäêíñ 

òäðèòíðèèñ ôèæèéóð-âäíâðàôèóêè ãàðàèíìäáèñ ëèþäãåèç, âàìäéóçåìäáà ëòéåðèñ áàðèñ íêõèñ, 

øèãà õàðçêèñ õåäíêõñ. ãàðàèíìäáèñ äñ õåäíêõè ëíõúäóêèà éàåéàñèíìèñ, çðèàêäçèñ, êèþèñà ãà 

õàðçêèñ õäãäáñ øíðèñ ãà ãàìàüäåðäáóêèà ëòéåðèñà ãà ëèñè øäìàéàãäáèñ (ôðíìä, êèàþåè, 

êäþóðà, õñàìè, àðàâåè, ûàëà, çäûàëè) õåäëí ãèìäáàçà þäíáäáèç. õåäíêõèñ êàìãøàôòóðè 

çàåèñäáóðäáàà:  

- åàéä, áíðúåèàìè ãà ñäðäáèàìè ðäêèäôèñ øäçàìàü÷íáà;  

- æíëèäðàã ìíòèí, úþäêæàôþóêèàìè ñóáòðíîèéóêè ¾àåà;  

- øàåëèüèñäáð, àêóåèóðè ëãäêíñ éàðáíìàòóê ãà ÷àåèñôäð ìèàãàâäáæä âàåðúäêäáóêè 

ñòäîèñ ãà ÿàâäéêèàìè ñòäîèñ ëúäìàðäóêíáà (àöëíñàåêäç ñàõàðçåäêíñ åàéèñ ò÷èñ 

ìàðùäìäáèç).   
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  nax. 1. ZiriTadi cementis qarxnebi saqarTvelos teritoriaze     

     

 

1.1.1. klimatur-meteorologiuri pirobebi 

  ãàâäâëèêè ñàõëèàìíáèñ íáèäõòèñ  âàìêàâäáèñ ãàñàþêäáóêè îóìõòèà õàêàõè éàñîè, ðèñ âàëíú 

íáèäõòèñ âàìêàâäáèñ òäðèòíðèàñ ãà ëèñ ëèãàëíäáñ, ñàõàðçåäêíñ ¾èãðíëäòäíðíêíâèóðè õñäêèñ 

ðäâóêàðóêè ãàéåèðåäáèñ ëíìàúäëäáèñ ëèþäãåèç, àþàñèàçäáñ óøóàêíã àë ãàñàþêäáóê îóìõòøè àãðä 

âàìêàâäáóêè ëäòäíðíêíâèóðè ñàãâóðèñ, àâðäçåä àëïàëàã ôóìõúèíìèðäáàãè óàþêíäñè ëäòäíñàãâóðèñ 

ëíìàúäëäáè. 

àë ëíìàúäëäáèñ ëèþäãåèç üêèñ ÷åäêàæä úèåè çåèñ-èàìåðèñ ñàøóàêí òäëîäðàòóðàà -0.5oC àë çåèñ 

àáñíêóòóðè ëèìèëóëäáèñ  ñàøóàêí ëðàåàêüêèóðè àöüäåñ -4.00C ÷èìåàñ; þíêí àâåèñòíñ, üêèñ ÷åäêàæä 

úþäêè çåèñ ñàøóàêí òäëîäðàòóðàà 23.2oC, àëàñçàì ¾àäðèñ òäëîäðàòóðèñ àáñíêóòóðè ëàõñèëóëäáèñ 

ñàøóàêí ëðàåàêüêèóðè àë çåäøè àöüäåñ  29.5 oC.  
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õ. éàñîèñàçåèñ ëäòäíðíêíâèóðè îàðàëäòðäáèñ ñþåàãàñþåà ëàþàñèàçäáêäáèñ ñàøóàêí 

ëðàåàêüêèóðè ëìèøåìäêíáäáè ëíúäëóêèà úþðèêäáøè: 1-4 . 

 

cx. 1. éàñîèñàçåèñ ¾àäðèñ òäëîäðàòóðèñ ñàøóàêí ëìèøåìäêíáäáè (t 0C) 

ñàøóàêí 

ëðàåàêüêèóðè 

ëìèøåìäêíáäáè 

çåääáèñ ëèþäãåèç 
üê. 

  I II III IV V VI VII VIII IX X XI XII 

-0.5 0.6 5.4 10.7 15.8 19.7 23.1 23.2 18.9 13.0 6.4 0.7 11.4 

 

 

cx.2. éàñîèñàçåèñ ¾àäðèñ àáñ. ëàõñèëóëèñ òäëîäðàòóðäáèñ ñàøóàêí ëìèøåìäêíáäáè (t 0C)  

ñàøóàêí 

ëðàåàêüêèóðè 

ëìèøåìäêíáäáè 

çåääáèñ ëèþäãåèç 
üê. 

I II III IV V VI VII VIII IX X XI XII 

5.2 5.4 10.6 17.0 22.1 26.1 28.9 29.5 24.7 18.5 10.8 6.0 17.1 

 

 

 

cx.3 éàñîèñàçåèñ ¾àäðèñ àáñ. ëèìèëóëèñ òäëîäðàòóðäáèñ ñàøóàêí ëìèøåìäêíáäáè (t 0C)  

ñàøóàêí 

ëðàåàêüêèóðè 

ëìèøåìäêíáäáè 

çåääáèñ ëèþäãåèç 
üê. 

I II III IV V VI VII VIII IX X XI XII 

-4.0 -3.1 0.7 6.1 10.8 13.9 17.8 17.8 14.1 8.1 2.7 -2.8 6.8 

 

cx.4 éàñîèñàçåèñ ¾àäðèñ øäôàðãäáèçè ñèìíòèåèñ ñàøóàêí ëìèøåìäêíáäáè (%) 

ñàøóàêí  

ëðàåàêüêèóðè 

ëìèøåìäêíáäáè 

çåääáèñ ëèþäãåèç 
üê. 

  I II III IV V VI VII VIII IX X XI XII 

     74 73 72 76 77 77 77 74 

 

 ëäòäíðíêíâèóðè ëíìàúäëäáèç, üêèñ ñþåàãàñþåà çåääáøè õàðèñ ëèëàðçóêäáäáèñà ãà øòèêèñ 

âàìëäíðàãíáà õ. éàñîèñàçåèñ ëíúäëóêèà úþðèê 5-øè. ñàøóàêíã, üêèóðè õàðèñ ñþåàãàñþåà 

ëèëàðçóêäáäáèñ âàìëäíðàãíáà øäëãäâìàèðàã ìàüèêãäáà: ùðãèêíäçèñ – 2 %, ùðãèêí–àöëíñàåêäçèñ –   

8 %; àöëíñàåêäçèñ –  31 %, ñàëþðäç–àöëíñàåêäçèñ –  7 %; ñàëþðäçèñ –  2 %, ñàëþðäç-ãàñàåêäçèñ – 1  

%, ãàñàåêäçèñ – 32 %;  ùðãèêí-ãàñàåêäçèñ – 17 %. óõàðí øäëçþåäåäáèñ(øòèêè) –  39  %. ñõäëàòóðàã, 

õàðèñ ñþåàãàñþåà ëèëàðçóêäáäáèñ âàìëäíðäáàãíáà ëíòàìèêèà ìàþ.2-æä. õ. éàñîèñàçåèñ ãàëàþàñèàçäáäêè 

õàðèñ ñèùõàðèñ çåèñ ãà üêèñ ñàøóàêí ëìèøåìäêíáäáè (V ë/üë) – ëíúäëóêèà úþðèêøè  6.  
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cx.5. üêèñ ñþåàãàñþåà çåääáøè õàðèñ ëèëàðçóêäáäáèñà ãà øòèêèñ âàìëäíðàãíáà 

çåä ù ù-à à ñ-à ñ ñ-ã ã ù-ã Øòèêè 

I 4 11 32 3 1 1 31 17 44 

II 3 9 29 3 1 1 34 20 26 

III 2 8 34 6 1 0 31 18 29 

IV 1 7 33 10 2 1 30 16 30 

V 2 6 29 10 2 2 33 16 35 

VI 3 5 22 11 2 2 36 19 38 

VII 2 4 20 10 3 1 40 20 36 

VIII 2 6 25 10 2 2 35 18 42 

IX 3 5 30 10 1 1 35 15 42 

X 3 7 33 7 2 1 32 15 43 

XI 2 12 43 6 1 1 23 12 42 

XII 3 11 39 4 1 1 27 14 49 

üêèóðè 2 8 31 7 2 1 32 17 39 

 

 

cx.6. õàðèñ ñèùõàðèñ çåèñ ãà üêèñ ñàøóàêí ëìèøåìäêíáäáè (V ë/üë) 

I II III IV V VI VII VIII IX X XI XII üäêè 

3.3 4.4 4.7 4.6 4.0 3.7 4.0 3.2 3.2 3.0 2.8 2.6 3.6 
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ìàþ.2. õàðèñ ëèëàðçóêäáäáèñ âàìëäíðàãíáà (îðíúäìòäáøè) 

 

éàñîèñàçåèñ âàñàøóàêäáóêè ìàêäõäáèñ üêèóðè ðàíãäìíáà øäàãâäìñ  517 ëë-ñ. ìàêäõäáèñ ëçàåàðè 

ëàõñèëóëè ëàèñ-èåìèñøèà (95 - 70 ëë-èñ ôàðâêäáøè). ÷åäêàæä ëøðàêè çåääáè èàìåàðè ãà ãäéäëáäðè, ðíúà 

ìàêäõäáèñ ðàíãäìíáà 23 ëë-èñ ñèàþêíåäñàà. ðàú øääþäáà ìàêäõäáèñ ñäæíìóð âàìàüèêäáàñ, àë ëþðèå 

éàñîèñàçåèñ ãàëàþàñèàçäáäêèà øäãàðäáèç óþåìàêäõèàìíáà âàæàôþóê-æàôþóêøè ãà  ëúèðäìàêäõèàìíáà 

øäëíãâíëà-æàëçàðøè. ìàêäõäáèñ ëìèøåìäêíáäáè çåääáèñ ëèþäãåèç, éàñîèñàçåèñ ëíúäëóêèà úþðèêøè  7. 

 

cx.7. ìàêäõäáèñ ëðàåàêüêèóðè ñàøóàêí  ëìèøåìäêíáäáè éàñîèñàçåèñ (çåääáèñ ëèþäãåèç) 

ìàêäõäáèñ ëìèøåìäêíáäáè (ëë) 

çåääáè ãà üäêè I II III IV V VI VII VIII IX X XI XII üê. 

ëðàåàêüêèóðè 

ñàøóàêí 
23 33 30 49 95 69 48 37 42 34 34 23 517 

 

 

1.1.2. hidrologiuri qselis daxasiaTeba 

ñàüàðëíí íáèäõòèñ âàìêàâäáèñ òäðèòíðèèñàçåèñ ëãèìàðäçà ûèðèçàãè àðòäðèà ëòéåàðè ãà ëèñè 

øäìàéàãè êäþóðàà.  èâè øäðäóêè ñàæðãííáèñ àðòäðèàà, èéåäáäáà üåèëèç, ëèüèñõåäøà ü÷êäáèç ãà 

çíåêèç. èåêèñ-àâåèñòíøè ü÷àêëúèðíáàà, ëãâðàãè ü÷àêëúèðíáà éè æàëçàðøèà. çåèç ëã. êäþóðà 

üàðëíèõëìäáà úþðà ü÷àðíñ ëçèñ ñàëþðäç ôäðãíáæä 1720 ë-èñ ñèëàöêäæä ãà óäðçãäáà ëã. ëòéåàðñ 

ëàðúþäìà ëþðèãàì õ. éàñîèãàì ñàëþðäçèç 2 éë-èñ ãàúèêäáèç. ëãèìàðèñ ñàäðçí ñèâðûä 43 éë-èà, ñàäðçí 

ãàõàìäáà 1217 ë., ü÷àêøäëéðäáè àóæèñ ôàðçèà 285 éå.éë. àöìèøìóêè àóæè âàìçàåñäáóêèà ëçàåàðè 

0

20

40
ùð.

ùð. àö.

àö.

ñàëþ. àö.

ñàëþ. 

ñàëþ. ãàñ.

ãàñ.

ùð. ãàñ.
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éàåéàñèíìèñ õäãèñ ëçèñüèìäçèñ úäìòðàêóð ìàüèêøè ãà âàýèëóêèà ùðãèêíäçèãàì ñàëþðäçèñàéäì 

ëãèìàðääáèñ õñìèñà ãà ëäÿóãàñ ü÷àêøäëéðäá àóæäáñ øíðèñ. Ëèñè ðäêèäôè, æäãà ãà øóà ãèìäáäáèñ 

ìàüèêøè ûêèäð ãàìàüäåðäáóêè ëçèàìè àãâèêëãäáàðäíáèñàà, ðíëêèñ úàêéäóêè üåäðíäáè 1700-2300 ë-èñ 

ñèëàöêääáñ àöüäåäì. ñàëþðäçèç, àóæèñ õåäãà ìàüèêøè, ñíôêäáñ èâíäçñà ãà õåäëíýàêàñ øíðèñ ðäêèäôè 

èöäáñ ãàáêíáèñàçåèñ ãàëàþàñèàçäáäê ñóðàçñ, ëúèðä ãàìàüäåðäáäáèç  

 ëòéåðèñ ùàëíìàãäìèñ âàìàüèêäáà ñäæíìäáèñ ëèþäãåèç àñäç ñóðàçñ èûêäåà: âàæàôþóêæä 

ùàëíäãèìäáà üêèóðè  ùàëíìàãäìèñ 48.5 %, æàôþóêøè 26.9 %, øäëíãâíëàæä 13.7 %,  æàëçàðøè 10.9 %.  

ëòéåàðè  ëûêàåðè  ãà ü÷àêóþåè ëãèìàðäà, èâè ü÷êèñ  äìäðâèèñ ãèã ëàðàâñ ôêíáñ.  çáèêèñçàì ëèñè 

ñàøóàêí üêèóðè þàðÿè 200 ë3/üë àöäëàòäáà. kaspTan misi saSualo wliuri xarji 180 m3/wm-s 

aRemateba.   

mdinareTa wyaldidobis dros, ganxiluli mdinareTa arteria didi raodenobis 

wylebs atarebs, calkeul wlebSi ki katastrofuli wyaldidoba icis. mravalwliani 

dakvirvebebis monacemebiT sakvlev regionSi mdinareTa gayinva ar SeiniSneba. 

 

 

 

1.1.3. niadaguri safari 

niadagur safarSi umetesi adgili uWiravs Zvel aluviur (mdelos) 

karbonatul niadagebs, xolo SemaRlebul zolSi, Zveli terasebis areSi-

gardamavali saxis mdelos yavisfer, zogan ki Savmiwisebr niadagebs. Zvel 

aluviur niadagebs Cveulebrivad didi sisqe, karbonatebis didi Semcveloba da 

saSualo an mZime Tixnari Sedgeniloba axasiaTebs. mdinare didi liaxvis 

marjvena napirze niadagebi gamoirCeva karbonatebis Zalian didi SemcvelobiT 

(20-35% da metic) da mtvrian-lamiani SedgenilobiT. mdelos aluviur niadagebs 

didi gamoyeneba aqvs marcvleulis, xexilisa da sxva kulturebisaTvis. 

Savmiwisebr niadagebs ufro xSirad mZime Sedgeniloba aqvs [9,10,11] 
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1.2. rusTavis cementis qarxnis mimdebare teritoriis æíâàãè ôèæèéóð–âäíâðàôèóêè 

ãàþàñèàçäáà 

rusTavis cementis qarxana aRmosavleT saqarTveloSi - qvemo qarTlis mxareSi, 

qvemo qarTlis vakis aRmosavleT nawilSi - 370 m simaRleze mdebareobs (nax.1.), am 

regionis mZlavri industriuli centris, qalaq rusTavis  samrewvelo zonis ubanSi, 

Tbilisidan samxreT-aRmosavleTiT, daaxloebiT 30 km-is daSorebiT. qalaq rusTavis 

mosaxleoba – daaxloebiT 140-150 aTasis farglebSia.  

q. rusTavi ganTavsebulia md. mtkvris orive mxares.  umTavresad marcxena mxares 

aris qalaqis samrewvelo obieqtebi. qalaqis es nawili warmoadgens gardaban-qvemo 

qarTlis stepis zonis dasawyiss, romelsac saerTo daxra aqvs samxreT-

aRmosavleTisaken _ mdinaris dinebis mimarTulebiT, xolo mdinaris marcxena mxare 

xasiaTdeba borcvebiani reliefiT.   

 

 

 

1.2.1. klimatur-meteorologiuri pirobebi 

klimaturi TvalsazrisiT rusTavi Sedis zemo da qvemo qarTlis baris mTiswina 

gardamaval zonaSi. misTvis damaxasiaTebelia zomierad civi zamTari, cxeli zafxuli 

da da zomieri sinotive, romelic klebulobs dasavleTidan aRmosavleTisaken.  

mniSvnelovan bunebriv procesebs aqvs adgili bolo wlebis periodSi mTeli 

msofliosaTvis, rac ganpirobebulia globaluri klimatis formirebaze 

anTropogenuri faqtorebis zegavleniT. am globaluri procesebis gavleniTa da 

adgilobrivi TaviseburebebiT, bolo 3-4 wlis periodSi saqarTveloSi SeiniSneba 

atmosferuli ¾haeris saSualo temperaturis klimaturi normidan metnaklebad 

stabiluri dadebiTi gadaxrebi (cxrili 8) .     
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cxrili 8. saSualo temperatura da misgan eqstremaluri gadaxri maxasiaTeblebi 

maxasiaTebeli I II III IV V VI VII VIII IX X XI XII weli 

eqstremal. 

maxas. 

----------------- 

üäweliêè 

6.3 

---- 

1966 

7.3 

---- 

1966 

10.7 

---- 

1947 

16.9 

---- 

1917 

22.7 

---- 

1851 

24.2 

---- 

1892 

26.8 

---- 

1882 

27.1 

---- 

1940 

23.0 

----- 

1937 

1957 

17.6 

---- 

1927 

10.6 

---- 

1848 

6.8 

----- 

1946 

1876 

14.8 

------ 

1966 

saSualo 0.9 2.6 6.7 12.1 17.4 21.2 24.4 24.2 19.6 13.8 7.7 3.0 12.8 

saSualo 

kvadratuli 

gadaxra () 

2.1 2.0 1.8 1.6 1.3 1.2 1.2 1.2 1.4 1.5 1.5 1.8 0.6 

variaciis 

koeficienti (C) 
2.33 0.76 0.26 0.13 0.07 0.05 0.04 0.05 0.07 0.11 0.19 0.60 0.04 

eqstremal. 

maxas. 

----------------- 

üäweliêè 

-4.2 

 

----- 

1889 

-2.0 

 

---- 

1976 

2.1 

 

---- 

1880 

9.0 

 

---- 

1870 

14.7 

 

---- 

1919 

18.8 

 

---- 

1937 

22.1 

 

----

1985 

21.2 

 

---- 

1923 

16.9 

 

----- 

1862 

9.5 

 

--- 

1862 

2.9 

 

---- 

1920 

-3.6 

 

---- 

1920 

11.5 

 

---- 

1911 

 

rusTavSi yvelaze civi Tvea ianvari, romlis saSualo  temperatura -2.7_ +5.8°C 

farglebSia, gardabnis raionisaTvis temperaturuli rejimis parametrebi mocemulia 

cxril 9-Si. zafxulSi umetes teritoriaze temperatura 25°C-s aRemateba. yvelaze 

cxeli Tveebia ivlisi-agvisto. am Tveebis haeris sahualo temperaturebia 25.0°C. 

¾haeris saSualo wliuri temperatura  13.0°C–ia. yinvebi iwyeba noemberSi da grZeldeba 

martis bolomde, 100°C -ze maRali temperatura 6-7 Tvis ganmavlobaSi grZeldeba. aq 

ianvris TveSi haeris temperaturis absoluturi minimumebis mravalwliuri saSualo 

mniSvnelobaa -2.70, xolo ivlis-agvistos Tveebis haeris temperaturis absoluturi 

maqsimumebis saSualo mniSvneloba 31.4°C-ia. absoluturad yvelaze maRali temperatura 

aRiniSneba am TveebSi is aRwevs 40-41°C.    
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cxrili 9. atmosferuli haeris temperaturuli reJimis parametrebi (t°C) 

parametris 

dasaxeleba 

Tve 
weli 

I II III IV V VI VII VIII IX X XI XII 

saSualo 

dReRamuri  

temperatura 

 

0.8 

 

2.6 

 

6.6 

 

11.9 

 

17.5 

 

21.6 

 

25.0 

 

25.0 

 

20.3 

 

14.4 

 

7.7 

 

2.6 

 

13.0 

saSualo 

minimaluri 

temperatura 

 

-2.7 

 

-1.3 

 

 

1.8 

 

 

7.3 

 

12.6 

 

 

16.4 

 

 

19.5 

 

 

19.6 

 

15.3 

 

9.7 

 

 

3.7 

 

 

-0.8 

 

8.4 

saSualo 

maqsimaluri  

temperatura 

 

5.8 

 

7.6 

 

11.6 

 

17.8 

 

23.7 

 

27.8 

 

31.3 

 

31.4 

 

26.2 

 

20.0 

 

12.4 

 

7.6 

 

18.6 

         

   rusTavSi saSualo wliuri  naleqebis jami  382mm-ia, naleqebis mTavari 

maqsimumi maisSia (saSualo mniSvnelobiT 64mm). yvelaze mSrali Tve ianvaria (13m). rac 

Seexeba naleqebis sezonur ganawilebas, am mxriv damaxasiaTebelia SedarebiT 

uxvnaleqianoba wlis Tbil periodSi (aprili-oqtomberi, 279mm) da  mcirenaleqianoba 

wlis civ periodSi (noemberi-marti, 103mm). gardabnis raionisaTvis damaxasiaTebeli 

naleqebis reJimis parametrebi mocemulia cxrilSi 10. 

 

cxrili 10. damaxasiaTebeli naleqebis reJimis parametrebi (mm) 

parametris 

dasaxeleba 

Tve weli 

I II III IV V VI VII VIII IX X XI XII 

naleqebis 

jamis 

saSualo 

 

13 

 

17 

 

28 

 

39 

 

64 

 

55 

 

28 

 

28 

 

32 

 

33 

 

28 

 

17 

 

382 

 

 

mosuli naleqebi wlis ganmavlobaSi SedarebiT araTanabradaa ganawilebuli 

da did sazRvrebSi meryeobs. naleqebiT ufro uzrunvelyofilia gazafxuli da 
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zafxulis dasawyisi. minimumia zamTarSi da zafxulis meore naxevarSi. naleqian 

dReTa ricxvi weliwadSi saSualod aris 108. naleqebis dReRamuri maqsimumia 132mm. 

Tovli SesaZlebelia movides aprilamde. haeris fardobiTi tenianobis saSualo 

wliuri maCvenebelia 66%. weliwadSi saSualod 48 dRe gamoirCeva maRali (80%) 

tenianobiT, xolo maTi maqsimaluri raodenobaa 71. 

rusTavis midamoebSi qarebis saSualo wliuri siCqare 4.8 m/wm udris.  

ventilacia ZiriTadad xdeba Crdilo-dasavleTisa da samxreT-aRmosavleTis qarebis 

gavleniT, romelTa siCqare xSirad aRwevs Stormuls (15 m/wm da meti), ufro  Zlieri  

qarebi  icis gazafxulze - martsa da aprilSi, SedarebiT  susti - Semodgoma-

zamTarSi, qaris maqsimaluri siCqare meti 15 m/wm-ze daikvirveba wlis ganmavlobaSi 

saSualod 19 dRes, xolo maTi maqsimaluri raodenobaa 65 dRe, Stilisa da 

temperaturuli inversiebis dros qalaqis teritoriaze adgili aqvs civi haeris 

masebis dagrovebas, rac xels uSlis atmosferoSi gamofrqveuli an dagrovili mavne 

nivTierebebis gabnevas. 

qaris sxvadasxva mimarTulebebisa da Stilis ganmeoradoba mocemulia cxril 

11-Si da naxazze 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3 qaris mimarTulebebis ganmeoradoba (procentebSi) 

 

nax. 3. qaris sxvadasxva mimarTulebebisa da ganmeoradoba. 
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cxrili 11. qaris sxvadasxva mimarTulebebis ganmeoradoba 

mimarTuleba da 

Stili 

C Ca a sa s sd d Cd Stili 

ganmeoradoba % -Si 8 4 7 12 10 3 7 49 18 

 

 

 

1.2.2. hidrologiuri qselis daxasiaTeba 

mdinare mtkvari, romelic saTaves TurqeTis respublikaSi iRebs, aris ara 

marto saqarTvelos, aramed mTeli amierkavkasiis udidesi mdinare. misi saerTo 

sigrZea 1364 km. maT Soris saqarTvelos teritoriaze - 390 km. 

mdinare mtkvris auzi mravalferovani landSaftebiT xasiaTdeba, rac arsebiT 

gavlenas axdens mis reJimze. mtkvari aris Sereuli sazrdoobis mdinare. igi 

sazrdoobs Tovlis, wvimis da miwisqveSa wylebiT. mdinarisaTvis damaxasiaTebelia 

gazafxulis wyaldidoba, xolo zafxulsa da zamTarSi wyalmcireoba. gazafxulis 

wyaldidoba martis pirvel naxevarSi iwyeba da maqsimums aRwevs aprilis bolosa da 

maisis dasawyisSi. ivlis-agvistoSi mtkvarze wyalmcireobaa, iseve rogorc mTeli 

zamTris ganmavlobaSi. 

mdinare mtkvris saSualo wliuri xarji rusTavis farglebSi Seadgens 205 

m3/wm. mdinaris Camonadeni wlis sezonebis mixedviT Seadgens: gazafxulze _ wliuri 

Camonadenis 48.5%, zafxulSi _ 26.9%, Semodgomaze 13.7%, zamTarSi _ 10.9%, sazrdoobis 

komponentebis mixedviT Camonadenis ganawileba Sedgeba: miwisqveSa wylebi _ 38.6%, 

Tovlis wylebi _ 36.6% da wvimis wylebi 24.8%. 

mdinare wyaldidobis dros didi raodenobis wylebs atarebs, calkeul 

wlebSi ki katastrofuli wyaldidoba icis.  

 

1.2.3. niadaguri safari 

ruxi yavisferi niadagebi gavrcelebulia mSrali subtropikuli stepis 

zonaSi samgoris vakeze. didi masivebia Tbilisis sagareubno zonaSi; samgorSi, 
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marneulis, gardabnis raionebSi. rusTavis SemogarenSi ZiriTadad gvxvdeba 

ruxi yavisferi,  aluviurkarbonatuli  da zogan bicobi niadagebi 

[6,7,11]. am niadagebis gavrcelebis zonaSi mzis insolacia saqarTvelos 

teritoriisaTvis maqsimums aRwevs, aqtiur temperaturaTa jami 4000ºC da 

zogjer metsac Seadgens. mravalwliuri naleqebis saerTo raodenoba 

saSualod 300-400mm*ia da haeris saSualo wliuri temperatura 12-13ºC. 

naleqebis umciresi raodenoba gazafxulsa da Semodgomaze modis. tenis 

balansi uaryofiTia, datenianebis koeficienti saSualod 0.4-ia. zonaSi 

aRmosavleTis mimarTulebiT qseritizacia matulobs da eldaris vake 

naxevarudabnos saxes iRebs.  

ruxi yavisferi niadagebis A horizontis sizrqe 15-25sm-s ar aRemateba. 

humusis Semcveloba 2-3%-ia. xasiaTdeba ruxi yavisferi SeferilobiT. saerTo 

azoti 0.12-0.15%-s Seadgens, STanTqmuli kaTionebis jami 100gr. niadagSi 20-30mg 

eqvivalentis farglebSia. koloiduri kompleqsi xSirad natriums Seicavs, 

romlis raodenoba zogjer bicobianobis gamovlinebis qveda zRvars aRemateba. 

niadagis horizonti gamkvrivebulia, rac gaTixebasTan erTad, xSirad 

bicobianobiT aris gamowveuli. 

genezisuri horizontebi TandaTanobiT erTmaneTSi gadadis da Rrma 

humusovan profils qmnis. iluviur fenaSi karbonatebi uxvad aris. 

ruxi yavisferi niadagebi ZiriTadad zamTris saZovrebadaa gamoyenebuli 

da misi mxolod mcire farTobi venaxebs ukavia. bunebrivi mcenareulobidan 

gavrcelebulia avSnian-uroiani dajgufebebi. am niadagebis saZovari 

savargulis bioproduqtiulobis gaumjobeseba moiTxovs sasuqebis gamoyenebas 

da yuaTiani balaxebis SeTesvas.  
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Tavi 2. kvevis meTodika 

 

  SromaSi ZiriTadad gamoyenebulia saqarTvelos teqnikuri universitetis 

hidrometeorologiis institutis (bunebrivi garemos dabinZurebis monitoringisa 

da prognozirebis ganyofileba) mier Catarebuli savele-saeqspedesio samuSaos 

Sedegebi kaspisa da rusTavis cementis qarxnebis mimdebare teritoriaze: 

atmosferuli haeris, bunebrivi wylebisa da niadagebis analizis Sedegebi; 

agreTve internet wyaroze dayrdnobiT sxvadasxva literaturuli masala. 

 cementis qarxnis mimdebare teritirisze atmosferuli haerSi 

nivTierebebis (CO2 , CH4,  N2O,  NOx , CO, SO2  da aaon-ebis) sasinjo aReba moxda 

aspiraciuli meTodiT – aspirator AK-15-is SefasebiT, mtvers viRebdiT 10 

wuTiani SewoviT 5m3/wuTSi. haeris sinjebi qimiuri analizusTis aRebuli iyo 

specialuri kamerebiT. adgilze gazomili iyo indikatoruli milis 

saSualebiT naxSiris monoqsidi, gogirdwyalbadi, gogirdis dioqsidi, azotis 

jangeuli. kameriT aRebul haeris sinjebSi laboratoriaSi arsebul 

qromatografze   ganisazRvra naxSiris dioqsidis da meTanis koncentraciebi 

[2] 

  niadagis nimuSebi aRebul iqna 2011 wels kaspis da rusTavis cementis 

qarxnis teritoriaze Semdeg wertilebSi: niadagis nimuSis aReba xdeboda 0-20ms 

siRrmeze, qarxnis teritiriidan sxvadasxva manZiliT daSorebul teritoriaze. 

kaspis cementis qarxnisTvis: farnavaz mefis q.#1, xokriSvilis q.#1, saqaTme, 

“mrgvaliWala” SesasvlelTan, bazarTan, gamgeoba, gasasvleli kavTisxevis 

mimarTulebiT. xolo rusTavis qarxnisTvis: ZiriTadi saamqros mimdebare 

teritoria, kazmis saamqros mimdebare teritoria, sacxovrebeli zonis 

teritoria. 

  niadagis nimuSebSi niadagis pH da mZime liTonebidan ganisazRvara: tyvia, 

TuTia, spilenZi, nikeli, kobalti, qromi, kadmiumi. [17] 

  aRebuli niadagis nimuSebi Camotanil iqna laboratoriaSi, sadac nimuSebi 

gaiSala gasaSrobad, Semdeg isini gaiwminda sxvadasxva CanarTebisagan (mcenareTa 

fesvebi, kenWebi); daifqva faifuris rodinSi, gaicra 1mm diametris sacerSi da 

aiwona. maTSi moxda mZime liTonebis gansazRvra atomoabsorciuli meTodiT. 
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  CO2-is teqnologiuri gafrqvevis gamosaTvlelad visargebleT 

klimatis cvlilebis samTavrobaTSoriso sabWos (IPCC) mier rekomendirebuli  

meTodologiiT [5,13,14], ris mixedviTac CO2-is teqnologiuri procesis 

xvedriTi koeficientia: 0.4985t CO2/t.cementze. xolo energomoxmarebis 

wiaRiseul sawvavTan dakavSirebuli xvedriTi emisiebi, romelsac aseve IPCC 

gvTavazobs, warmodgenilia cxrilebSi 12. 

 

cxrili 12. cementis warmoebis wiaRiseul sawvavis xvedriTi emisiis 

koeficientebi 

sawvavis  

saxeoba 

emisiebis xvedriTi koeficientebi 

CO2 

tCO2/t.sa

w. 

CH4 

kg/tj 

N2O 

kg/tj 

NOx 

kg/tj 

CO 

kg/t

j 

aaon-

ebis 

kg/tj 

SO2 

kg/t

j 

sacecxle  

mazuTi 
3.218 3 0.6 200 15 5 1.333 

qvanaxSiri 1.758 1 1.4 300 20 5 1.533 

bunebrivi 

 airi 
1.961 1 0.1 150 20 5 - 
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3. cementis qarxnis teqnologia 

3.1. kaspis cementis qarxnis teqnologiis zogadi mimoxilva 

 

cementis warmoeba - qveynis samSeneblo industriis ZiriTad wyaroTa 

Semadgeneli nawilia. amiT aris ganpirobebuli am mimarTulebiT 

ganxorcielebuli saqmianobis gansakuTrebuli prioriteti. aRsaniSnavia, rom 

kaspis cementis qarxnam romelmac funqcionireba daiwyo jer kidev 1930 wels 

warmoebis sveli meTodiT awarmoebda sxvadasxva markis cements, agreTve 

samSeneblo daniSnulebis Sifers. am periodisaTvis sawarmos saproeqto 

simZlavre Seadgenda 865 aTas tona cements da 40 aTas pirobiT Siferis 

filas. dRevandel pirobebSi, garkveuli SemcirebiT, SenarCunebulia qarxnis 

ZiriTadi produqciis – cementis warmoeba, xolo Siferis warmoeba, 1995 

wlidan dakonservebulia. 

amJamad, sawarmos mimdinare saqmianobis sagans warmoadgens mxolod 

cementisa da klinkeris warmoeba. saqmianoba gaTvlilia 761100 tona cementis 

warmoebaze weliwadSi. am raodenobis cementis sawarmoeblad, agreTve 

sarealizacio saWiroebisTvis, sawarmo weliwadSi gamouSvebs 691200 tona 

klinkers.  sawarmo sawvavad gamoiyenebs naxSirs, romlis raodenoba 

weliwadSi Seadgens 197500 tonas. 

sawarmo muSaobs warmoebis sveli meTodiT naxazze 4 mocemulia cementis 

warmoebis sveli da mSrali meTodebis teqnologiuri sqema. sawarmos samuSao 

dReebis raodenoba weliwadSi Seadgens 365-s, xolo dRe-RameSi samuSao 

saaTebis raodenoba _ 24-sT. uSvebs portlandcements (marka “400”) da 

portlad-cements (marka “300”).  
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naxazi 4. cementis warmoebis teqnologiuri sqema (sveli da mSrali). 

 

ZiriTad nedleuls warmoadgens adgilobrivi kirqva da Tixa, xolo 

danamatebad gamoiyeneba TabaSiri, pemza, rkinis namwvi, ceoliti. sawvavad 

gamoyenebulia qvanaxSiri, romlis ZiriTadi maxasiaTeblebia: 

- marka К-ПС-СС, 

- tenianoba -9%, 

- nacrianoba – 15.5%,  

- gogirdi – 0.5%,  

- naxSirbadi – 64.9,  

- wyalbadi – 3.8,  

- azoti – 1.5%,  

- Jangbadi – 4.8,  

- kaloriuloba – 5990 kkal/kg,  
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kirqvis mopoveba xdeba sabados Ria wesiT. kavTisxevis kirqvis karierze, 

romelic daSorebulia sawarmodan 4 km-iT, am nedleuliT sawarmos 

uzrunvelyofis mizniT, xorcieldeba sabados perioduli afeTqeba. kirqvis 

damuSaveba xdeba karierze. kirqva eqskavatoriT itvirTeba 

avtoTviTmclelebSi, miizideba samsxvrev saamqroSi, iyreba ybebian msxrevanaSi 

(warmadoba 250 t/sT) da imsxvreva. damsxvreuli kirqva lenturi 

transportioriT (xvimris gavliT) miewodeba CaquCebian msxvrevanas, (2 cali, 

warmadoba 250 t/sT da 100 t/sT), saidanac damsxvreuli kirqva (30 mm-mde zomiT) 

lenturi konveiriT miewodeba sahaero-sabargo gzis mimReb xvimrebs. aqedan 

sabargo gzis saSualebiT kirqva miewodeba qarxnis nedleulis dafqvis 

wisqvilebs. (TiToeuli 50 t/sT warmadobiT) wisqvilebSi xdeba kirqvis dafqva 

Tixis SlamTan erTad. 

Tixis mopoveba xdeba Ria wesiT. eqskavatoriT Tixa itvirTeba 

avtoTviTmclelebSi da miizideba Tixis saTqvefelasTan (warmadoba-60t/sT) aq 

xdeba Tixis Slamis momzadeba da misi miwodeba (Slamis tumbos (warmadoba-

200m3/sT) saSualebiT) nedleulis saamqroSi arsebul Tixis Slamis Semkreb 

auzSi. Semkrebi auzidan Tixis Slami tumbos saSualebiT miewodeba 

nedleulis dafqvis wisqvilebs. 

nedleulis dafqvis wisqvilebidan miRebuli Slami sakontrolo 

auzidan tumbos saSualebiT gadaiqaCeba vertikalur Slam-auzebSi (8 cali, 

TiToeulis tevadoba 280-320 m3), sadac xdeba Slamis miyvana dadgenil 

maxasiaTeblebamde. gamzadebuli Slami gadaiqaCeba horizontalur Slam-

auzebSi (2 cali, tevadoba 7000 m3), sadac xdeba misi gaerTgvarovneba da 

gamzadebuli Slami tumbos saSualebiT miewodeba teqnologiur xazebSi 

CarTul - gamowvis mbrunav #1, #2 da #3 Rumelebs. TiToeuli mbrunavi 

Rumelis saproeqto warmadoba Seadgens 30 tona klinkers saaTSi. #1 da #2 

mbrunavi Rumelis zomebia: =4m, =168m, xolo #3 mbrunavi Rumelis zomebia: 

=4m, =150m. 

mbrunav RumelebSi xdeba Slamis gamowva, ris Sedegadac miiReba 

naxevarfabrikati _ klinkeri. #1, #2 da #3 mbrunavi Rumelebis bazaze 
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arsebul teqnologiur xazebs Soris mxolod is gansxvavebaa, rom #3 mbrunavi 

Rumelidan miRebuli klinkeri jer iyreba danamatebis Ria sawyobSi, aqedan 

klinkeris miRebis Sualedur bunkerSi, xolo Semdeg - galereis gavliT, 

iyreba klinkeris silosebSi (2 cali, TiToeulis tevadoba – 2500t.) sxva 

teqnolo_iuri operaciebi am or teqnologiur xazs erTidaigive aqvs. 

danamatebi (TabaSiri, pemza) samsxvrevelaze (2 cali aqedan 1 

sarezervoa, TiToeulis warmadoba – 50 t/sT). damsxvrevis Semdeg iyreba 

Sualedur bunkerSi, saidanac galereis gavliT, iyreba danamatebis silosebSi 

(8 cali, aqedan TiToeulis tevadoba TabaSirisTvis 550 t, pemzisaTvis 250 t.). 

klinkeri da danamatebi, jamebiani mkvebavi transportioriT, xvdeba 

cementis wisqvilebSi, romlTa TiToeulis saproeqto warmadoba Seadgens 50 

tona cements saaTSi. dafqvili cementi pnevmotransportiT gadaiqaCeba 

cementis silosebSi, (12 cali, saerTo tevadoba 24 aT.m3) saidanac cementi 

igzavneba momxmareblis misamarTiT, rogorc SeufuTavi masis saxiT (nayaris 

transportirebisaTvis gankuTvnili avtomanqanebiT da rkinigzis vagonebiT), 

aseve SefuTuli saxiT. SemfuTavi manqanis warmadobaa - 100t cementi saaTSi. 

meore SemfuTavi manqana, igive warmadobiT, sarezervoa. 

 

 

3.2. rusTavis cementis qarxnis teqnologiis zogadi mimoxilva 

 

 rusTavis cementis qarxnam funqcionireba daiwyo jer kidev 1956 wels da 

awarmoebda sxvadasxva markis cements. misi saproeqto simZlavre Seadgenda 864 

aT. tona cements. 

dRevandel pirobebSi sawarmos dagegmili aqvs  700000 tona cementis  

warmoeba weliwadSi. am raodenebis cementis sawarmoeblad, agreTve 

sarealizacio saWiroebisTvis, sawarmo weliwadSi gamouSvebs  500000 tona 

klinkers.  sawarmo sawvavad gamoiyenebs naxSirs, romlis raodenoba 

weliwadSi Seadgens 170 aT. tonas. sawarmos samuSao dReebis raodenoba 

weliwadSi Seadgens 365-s, xolo dRe-RameSi samuSao saaTebis raodenoba _ 24-s. 



 26 

sawarmo muSaobs warmoebis sveli meTodiT da teqnologiuri reglamentiT 

gaTvaliswinebulia Semdegi saxis cementis produqciis gamoSveba: 

portlandcementi (marka: „m400”, „m500“), widaportlandcementi („m400“), 

mravalkomponentiani portlandcementi („m400“) da sulfatmdgradi 

portlandcementi („m400“). qarxanaSi kirqvis miReba xdeba rkinigzis 

transportiT dedofliswyarodan da sadaxlodan, xolo Tixa miewodeba 

adgilobrivi (gardabnis) sabados Tixis karieridan hidrotransportis 

saSualebiT. Tixis Slamis momzadeba xdeba uSualod karierze, Tixis 

saTqvefelaSi (2 saTqvefela, TiToeulis warmadoba – 36t/sT).  

nedleulis Semdgomi momzadeba xdeba dafqvis saamqroSi arsebul 

birTvebian wisqvilebSi (sul 6 wisqvili, TiTeuli warmadobiT – 25t/sT;). 

dafqvili nedleulis Slami, romlis sineste Seadgens daaxloebiT 39%-s, 

wisqvilidan gamosvlis Semdeg Slamis tumboebis saSualebiT gadaiqaCeba 

vertikalur SlamauzebSi (saerTo raodenoba – 9, maT Soris 3 – gankuTvnilia 

TixiT mdidari SlamisaTvis, xolo 6 – kirqviT mdidari SlamisaTvis). aq 

momzadebuli Slami, saTanado kontrolis gavlis Semdeg gadaiqaCeba 

horizontalur SlamauzebSi, sadac xdeba Slamis koreqtireba winaswar 

dasaxuli modulebis mixedviT(horizontaluri Slamauzebis raodenobaa 4, maT 

Soris 3 – moculobiT 2350kub.m, xolo 1 – 2600kub.m). 

danamatebad gamoiyeneba TabaSiri da nayari widebi. aseve danamatad 

SesaZlebelia gamoyenebul iqnes bazaltis RorRi, perliti an mdinareuli 

xreSi (nacarTan erTad). qarxanaSi arsebobs cementis SesafuTi saamqro, sadac 

funqcionirebs SemfuTavi danadgarebi: 60t/sT warmadobebiT. am saamqrodan, 

SefuTuli cementis tomrebi lenturi konveieriT miemarTeba sawyobSi an 

uSualod avtomanqanebis CasatvirTi moednisaken. 
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Tavi 4. 

 cementis qarxnebi, rogorc saTburis gazebis emisiis wyaro 

 

4.1 kaspis cementis qarxnis mier saTburis gazebis 

 teqnologiuri gafrqveva 

 

 cementis qarxnebidan saTburis gazebis emisia ganpirobebulia rogorc 

uSualod teqnologiuri procesebiT, aseve maTi energouzrunvelyofis 

aucileblobiT: Tboenergiis da eleqtro energies moxmarebiT. 

cementis warmoebis procesSi atmosferoSi gaifrqveva  CO2, CH4, NO2, NOx, CO 

aaon-ionebi, da SO2.  aqedan naxSirorJangis gafrqveva xdeba rogorc 

nedleulis gamowvis aseve saTbobis wvis Sedegad. yvela danarCeni saTburis 

gazis emisia Sedegia saTbobis wvisa. 

teqnologiur procesSi moxmarebuli eleqtro energies tolfasi saTburis 

gazebis gafrqvevis saangariSod aucilebelia wvis procesis amsaxveli 

Sesabamisi xvedriTi koeficientebis gamoyeneba, rac IPCC–is meTodikis 

Sesabamisad motanilia cxrilSi 12. 

  

cxrili 12. sawvavis wvisas saTburis gazebis gafrqvevis xvedriTi koeficiebtebi 

sawvavis 

saxeoba 

gafrqvevis xvedriTi koeficienti 

CO2 

(t.CO2/t.) 

CH4 

(kg/tera-

jouli) 

NO2 

(kg/tera- 

jouli) 

NOx 

(kg/tera-

jouli) 

CO 

(kg/tera-

jouli) 

aaon-

ionebi 

(kg/tera-

jouli) 

SO2 

(kg/tera-

jouli) 

sacecxle 
mazuTi 

3.128 3 0.6 200 15 5 1.333 

qvanaxSiri 1.758 1 1.4 300 20 5 1.533 
bunebrivi 

airi 
1.961 1 0.1 150 20 5 

umniSvne
lo 

 

CO2-is teqnologiis gamosaTvlelad IPCC–is meTodika gvawvdis Semdeg xvedriT 

koeficientebs: K=0.4985 t CO2/t cementze da K1=0.5071 t CO2/t klinkerze. am 

koeficientebze dayrdnobiT miRebuli  CO2, CH4,   NO2, NOx, CO, aaon-ionebi da SO2-is 

teqnologiuri gafrqveva kaspis cementis qarxnidan warmodgenilia cxrilebSi 

13-22. 
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cxrili 13. CO2 –is gafrqveva kaspis cementis warmoebidan (teqnologiuri gafrqveva) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

warmoebuli 
cementis 
raodenoba 
(aTasi t.)  

769.58 755.5 683.6 617.2 485.0 678.2 583.5 304.0 160.1 103.2 51.3 26.6 29.8 13.7 100.0 320.0 450.0 550.0 

gafrqveuli CO2 

(aTasi t.)  
383.6 376.6 340.8 307.7 241.8 338.1 290.0 151.5 79.8 51.4 25.6 13.3 14.9 6.8 49.9 159.5 224.3 274.2 

SeniSvna: xvedriTi gafrqvevis koeficienti Kco2=0.4985 t CO2/t cementze. 

 

xvedriT emisiebze dayrdnobiT miRebuli Sedegebi warmodgenilia cxrilebSi 14-22 

 

cxrili 14. CO2–is gafrqveva cementis warmoebaSi mazuTis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

mazuTi 
(aTasi t.) 

1.3 17.5 39.5 80.0 67.3 45.2 36.4 27.3 18.2 14.6 15.0 - 1.7 

gafrqveuli 
(aTasi t.) 

4.2 56.3 127.1 257.4 216.6 145.5 117.1 87.9 58.6 47.0 48.3 - 5.5 

SeniSvna: xvedriTi gafrqvevis koeficienti Kco2=3.218 t CO2/t mazuTze. 
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cxrili 15. CO2–is gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebli  
parametrebi 

wlebi 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

bunebrivi 
airi 

1000000m3 

aTasi t. 

136.1 

99.4 

139.3 

101.7 

135.8 

99.1 

136.1 

99.4 

112.6 

82.2 

102.1 

74.5 

59.5 

43.4 

71.8 

52.4 

86.9 

63.4 

86.9 

63.4 

97.8 

71.4 

113.1 

82.6 

109.6 

80.0 

108.0 

78.8 

143.2 

104.5 

130.8 

95.5 

68.7 

50.2 

47.5 

34.7 

29.9 

21.8 

12.6 

9.2 

10.8 

7.9 

gafrqveuli 
CO2 

(aTasi t.) 
94.9 99.4 194.3 94.9 161.2 146.1 85.1 102.7 124.3 124.3 140.0 161.9 156.8 154.5 104.9 187.2 98.4 68.0 42.7 18.0 15.5 

SeniSvna: bunebrivi airis simkvrive d=0.73kg/m3 
          xvedriTi gafrqvevis koeficienti Kco2=1.9605 t CO2/t bunebriv airze. 
 

cxrili 16.  CH4–is gafrqveva cementis warmoebaSi bunebrivi airis  da mazuTis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebeli 
 parametrebi 

wlebi 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

bunebrivi airi 

bunebrivi 
airis 
raodenoba 
-aTasi t. 
-terajouli 

99.4 

479.0 

101.7 

559.5 
99.1 
3468.5 

99.4 

479.0 

82.2 

877.0 

74.5 

607.5 
43.4 
1519.0 

52.4 
1834.0 

63.4 

219.0 

63.4 

219.0 

71.4 

499.0 
82.6 
2891.0 

80.0 

800.0 

78.8 

758.0 

104.5 

3657.5 

95.5 

3342.5 
50.2 
1757.0 

34.7 

1214.5 

21.8 

763.0 

9.2 

322.0 

7.9 

276.5 

gafrqveuli 
CH4 (tona)  

3.5 3.6 3.5 3.5 2.9 2.6 1.5 1.8 2.2 2.2 2.5 2.9 2.8 2.8 3.7 3.3 1.8 1.2 0.8 0.3 0.3 

mazuTi 

mazuTis 
raodenba 
- aTasi t. 
-terajouli 

   
1.3 
58.5 

17.5 
787.7 

39.51
777.9 

80.0 
600.8 

67.3 
029.2 

45.2 
034.5 

36.4 
1638.4  

18.2 
819.2 

14.6 
657.1 

1.5 
67.5  

1.7 
76.5 

     

gafrqveuli 
CH4(tona) 

   0.2 2.4 5.3 10.8 9.1 6.1 4.9  2.5 2.0 0.2  0.2      

sul 
(tona) 

3.5 3.6 3.5 3.7 5.3 7.9 12.3 10.9 8.3 7.1 2.5 5.4 4.8 3.0 3.7 3.5 1.8 1.2 0.8 0.3 0.3 

SeniSvna: xvedriTi gafrqvevis koeficienti K CH4=1kg/terajoulze bunebrivi airi 
xvedriTi gafrqvevis koeficienti K CH4=3kg/terajoulze mazuTi 
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cxrili 17.  NO2–s gafrqveva cementis warmoebaSi bunebrivi airis da mazuTis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebeli 
 parametrebi 

wlebi 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

bunebrivi 
airi 
-aTasi t. 
-terajouli 

99.4 
3479.
0 

101.7 
3559.
5 

99.13
468.5 

 

99.4 
3479.
0 

82.2 
2877.
0 

74.5 
2607.
5 

43.4 
1519.
0 

52.4 
1834.
0 

63.4 
2219.
0 

63.4 
2219.
0 

71.4 
2499.
0 

82.6 
2891.
0 

80.0 
2800.0 

78.8 
2758.
0 

104.5 
3657.5 

95.5 
3342.5 

50.2 
1757.
0 

34.7 
1214.5 

21.8 
763.0 

9.2 
322.0 

7.9 
276.5 

gafrqveuli 

NO2 (tona)  
0.35 0.36 0.35 0.35 0.29 0.26 0.15 0.18 0.22 0.22 0.25 0.29 0.28 0.28 0.37 0.33 0.18 0.12 0.08 0.03 0.03 

mazuTi 
-aTasi t. 
-terajouli 

   1.3 
58.5 

17.5 
787.7 

39.5 
1777.
9 

80.0 
3600.
8 

67.3 
3029.
2 

45.2 
2034.
5 

36.4 
1638.4  

18.2 
819.2 

14.6 
657.1 

1.5 
67.5  

1.7 
76.5 

     

gafrqveuli 

NO2(tona) 
   0.04 0.47 1.07 2.16 1.82 1.22 0.98  0.49 0.39 0.04  0.05      

sul 
(tona) 

0.35 0.36 0.35 0.39 0.76 1.33 2.31 2.00 1.44 1.20 0.25 0.78 0.67 0.32 0.37 0.38 0.18 0.12 0.08 0.03 0.03 

 

 

cxrili 19.  NOx–is gafrqveva cementis warmoebaSi bunebrivi airis da mazuTis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebeli 
 parametrebi 

wlebi 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

bunebrivi 
airi 
terajouli 

3479.
0 

3559.
5 

3468.
5 

3479.
0 

2877.
0 

2607.
5 

1519.
0 

1834.
0 

2219.
0 

2219.
0 

2492.
0 

2891.
0 

2800.0 
2758.
0 

3657.5 3342.5 1757.0 1214.5 763.00 322.0 276.5 

gafrqveuli 

NOx (tona)  
521.9 533.9 520.3 521.9 431.6 391.1 

227.
9 

275.1 332.9 332.9 373.8 433.7 420.0 413.7 548.6 501.4 263.6 182.2 114.5 78.3 41.5 

mazuTi 
terajouli 

   58.5 787.7 777.9 600.8 
3029.
2 

034.5 1638.4 
 

819.2 657.1 67.5  76.5      

gafrqveuli 

NOx(tona) 
   11.7 157.5 355.6 

720.
2 

605.8 406.9 327.7  163.8 131.4 13.5  15.3      

sul 
(tona) 

521.9 533.9 520.3 533.6 589.1 746.1 948.1 880.9 739.8 660.6 373.8 597.5 551.4 427.2 548.6 516.7 263.6 182.2 114.5 48.3 41.5 

SeniSvna: xvedriTi gafrqvevis koeficienti K NOx =150kg/terajoulze bunebrivi airi 
 xvedriTi gafrqvevis koeficienti KNO =200kg/terajoulze mazuTi 
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cxrili 20.  CO–s gafrqveva cementis warmoebaSi bunebrivi airis da mazuTis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebeli 
 parametrebi 

wlebi 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

bunebrivi 
airi 
terajouli 

479.0 
3559.
5 

3468.
5 

479.0 
2877.
0 

2607.
5 

1519.
0 

1834.
0 

2219.
0 

2219.
0 

2499.
0 

2891.
0 

800.0 
2758.
0 

3657.5 3342.5 1757.0 1214.5 763.0 322.0 276.5 

gafrqveuli 

NOx (tona)  
69.58 71.19 69.38 69.58 57.54 52.16 30.38 36.68 44.38 44.38 49.98 57.82 56.00 55.16 73.16 66.86 35.14 24.30 15.26 6.44 5.54 

mazuTi 
terajouli 

   58.5 787.7 
1777.
9 

3600.
8 

029.2 
2034.
5 

1638.4 
 

819.2 657.1 67.5  76.5      

gafrqveuli 

NOx(tona) 
   8.78 11.82 26.67 

54.0
0 

45.44 30.53 24.57  12.29 9.86 1.01  1.15      

sul 
(tona) 

69.58 71.19 69.38 78.36 69.36 73.83 84.38 82.12 74.91 68.95 49.98 70.11 65.86 56.17 73.16 68.01 35.14 24.30 15.26 6.44 5.54 

SeniSvna: xvedriTi gafrqvevis koeficienti KCO =20kg/terajoulze bunebrivi airi 
          xvedriTi gafrqvevis koeficienti Kco =15kg/terajoulze mazuTi 

 

cxrili 21. aaon ionebis gafrqveva cementis warmoebaSi bunebrivi airis da mazuTis moxmarebisas (kaspis cementis qarxana) 

maxasiaTebeli 
 parametrebi 

wlebi 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

bunebrivi 
airi, 
terajouli 

3479.
0 

3559.
5 

3468.
5 

3479.
0 

2877.
0 

2607.
5 

1519.0
0 

2219.
0 

2219.
0 

2499.
0 

2891.
0 

2800.
0 

2758.0 
3657.
5 

3342.5 1757.0 1214.5 763.0 322.0 276.5 252.0 

gafrqveuli 
aaon (tona)  

17.4 17.8 17.3 17.4 14.4 13.0 7.6 9.2 11.1 11.1 12.5 14.5 14.0 13.8 18.3 16.7 8.8 6.1 3.8 1.6 14. 

mazuTi, 
terajouli 

   58.5 787.7 
1777.
9 

3600.
8 

3029.
2 

2031.
5 

1638.4 
 

819.2 657.1 67.5  76.5      

gafrqveuli 
aaon (tona) 

   0.3 3.9 8.9 18.0 15.1 10.2 8.2  4.1 3.3 0.3  0.4      

sul 
(tona) 

17.4 17.8 17.3 17.7 18.3 21.9 25.6 24.3 21.3 19.3 12.5 18.6 17.3 14.1 18.3 17.1 8.8 6.1 3.8 1.6 1.4 

SeniSvna: xvedriTi gafrqvevis koeficienti Kaaon =5kg/terajoulze bunebrivi airi 
xvedriTi gafrqvevis koeficienti Kaaon =5kg/terajoulze mazuTi 
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cxrili 22. SO2 –is gafrqveva kaspis cementis warmoebidan (teqnologiuri gafrqveva) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

warmoebuli 
cementis 

raodenoba 
(aTasi t.)  

769.58 755.5 683.6 617.2 485.0 678.2 583.5 304.0 160.1 103.2 51.3 26.6 29.8 13.7 100.0 320.0 450.0 550.0 

gafrqveuli 
SO2 

(aTasi t.)  
0.2309 0.227 0.205 0.185 0.146 0.204 0.175 0.091 0.048 0.031 0.05 0.008 0.009 0.004 0.030 0.096 0.135 0.165 

SeniSvna: xvedriTi gafrqvevis koeficienti Kso2=0.3kg SO2/t cementze. 
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4.1.1. eleqtro energies gamoyenebasTan dakavSirebuli saTburis gazebis 

emisia kaspis cementis qarxanaSi 

 

teqnologiur procesSi eleqtroenergiis gamoyebasTan 

dakavSirebuli saTburis gazis gamosaTvlelad aucilebelia imis 

gaTvliswineba Tu risganaa eleqtroenergia warmoebuli, agreTve 

erTeuli produqciis sawarmoeblad daxarjuli eleqtro eneriis 

raodenoba. es maxasiaTebeli sakvlevi obieqtisTvis erT tona cementze 

gaangariSebiT mocemulia cxrilSi 23. 

 

cxrili 23. moxmarebuli eleqtro energies wilad mosuli saTburis 

gazebi, gr/t cementi 

weli el.eneria 

kvt.sT 
CO2 CH4 NO2 NOx CO aaon-

ionebi 
SO2 

1990 140.5 73003.8 2.6 0.5 203.5 17.6 5.4 1.1 

1991 18.03 94260.8 3.5 0.7 261.2 22.8 7.0 1.4 

1992 216.8 95478.7 2.7 0.5 260.7 27.8 7.7 0.8 

1993 217.7 59151.6 1.5 0.2 160.7 18.7 5.0 0.3 

1994 272.7 71556.5 1.6 0.2 193.1 23.8 6.2 0.2 

1995 401.4 39738.6 1.1 0.2 108.4 11.9 3.3 0.3 

1996 342.7 51439.3 1.2 0.2 139.5 16.3 4.3 0.3 

saS  67904 2.1 0.3 185.8 19.8 5.2 0.4 

 

cxrilSi 24.  warmodgenilia saqarTveloSi 1 kvt.sT eleqtroenergiis 

warmoebisas Tboeleqtroenergiis wilad mosuli saTburis gazebis gafrqvevis 

maxasiaTeblebi 
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cxrili 24. 1 kvt.sT eleqtroenergiis warmoebisas Tboeleqtroenergiis wilad mosuli saTburis gazebis 

gafrqveva 

 

 

 

Tboeleqtroenergiis 
sawarmoeblad 
moxmarebuli 

saTbobis saxeoba 

moxmarebuli 
saTbobis 
raodenoba 

CO2 CH4 NO2 NOx CO aaon-
ionebi 

SO2 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 
ko

ef
ic

ie
nt

i,
 k
g
/k
g
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 k
g
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
. 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is
 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

qvanaxSiri 0.2376 1.758 0.0225 1 0.00024 1.4 0.00033 300 0.07128 20 0.00475 5 0.00119 1.333 0.00036 

mazuTi 8.0496 3.218 0.5754 3 0.02415 0.6 0.00483 200 1.60992 15 0.12074 5 0.04025 1.333 0.01073 

bunebrivi airi 0.9468 1.961 0.6510 1 0.0253 0.1 0.0053 150 1.8232 20 0.1444 5 0.0462 umniS. 0.0111 
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4.1.2. saTburis gazebis jamuri emisiebi 

 kaspis cementis qarxnidan 

 

  arsebuli masalis damuSavebiT da miRebuli SedegebiT 

SesaZlebeli gaxda gagvesazRvra rogorc teqnologiuri, aseve energo 

moxmarebasTan dakavSirebuli ZiriTadi saTburis gazebis mniSvnelobebi. 

miRebuli Sedegebi warmovadgineT cxriliSi 25, sadac mocemulia 

emitirebuli ZiriTadi saTburis gazebi wlebis mixedviT. cxrilSi 

mocemulia agreTve jamuri mniSvnelobebi gadatanili CO2-is eqvivalentSi. 

 

cxrili 25. emitirebuli ZiriTadi saTburis gazebi wlebis mixedviT.  

wlebi 

saTburis gazi, aTasi tona 

CO2 CH4 NO2 NOx CO 
aaon-

ionebi 
SO2 

jami 

CO2-is eqv. 

1980 709.1 0.010 0.00156 0.89 0.094 0.026 0.2313 745.7 

1985 655.8 0.005 0.00048 0.514 0.065 0.017 0.2273 676.8 

1990 526.2 0.0055 0.00067 0.636 0.0783 0.20 0.1756 552.2 

1991 278.5 0.00436 0.000393 0.343 0.0405 0.0109 0.0914 296.6 

1992 163.1 0.00203 0.0002 0.22394 0.02875 0.00733 0.0481 172.3 

1993 100.2 0.00116 0.000101 0.13108 0.01719 0.00432 0.03103 105.6 

1994 47.2 0.000282 0.00004 0.0582 0.00766 0.00192 0.01501 49.7 

1995 29.9 0.00036 0.000035 0.0449 0.0063 0.001488 0.00141 31.7 

1996 30.5 0.000336 0.000036 0.04196 0.00555 0.00143 0.00901 32.3 

1997 21.4 0.000269 0.0000286 0.03915 0.00515 0.00129 0.00401 23.0 

1998 89.5 0.00091 0.000095 0.10658 0.01398 0.00352 0.03004 93.8 

  1999 286.7 0.00287 0.000306 0.3425 0.0433 0.0107 0.09613 300.7 

2000 403.4 0.00405 0.00043 0.4826 0.061 0.0153 0.1352 423.2 

2001 493.3 0.005 0.00053 0.5902 0.0749 0.0489 0.16522 517.4 
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4.2. rusTavis cementis qarxnis mier saTburis gazebis 

 teqnologiuri gafrqveva 

 

 cementis qarxnebidan saTburis gazebis emisia ganpirobebulia 

rogorc uSualod teqnologiuri procesebiT, aseve maTi 

energouzrunvelyofis aucileblobiT: Tboenergiis da eleqtro energies 

moxmarebiT. 

cementis warmoebis procesSi atmosferoSi gaifrqveva  CO2, CH4, NO2, NOx, 

CO aaon-ionebi, da SO2.  aqedan naxSirorJangis gafrqveva xdeba rogorc 

nedleulis gamowvis aseve saTbobis wvis Sedegad. yvela danarCeni 

saTburis gazis emisia Sedegia sTbobis wvisa. 

teqnologiur procesSi moxmarebuli eleqtro energiis tolfasi 

saTburis gazebis gafrqvevis saangariSod aucilebelia wvis procesis 

amsaxveli Sesabamisi xvedriTi koeficientebis gamoyeneba, rac IPCC–is 

meTodikis Sesabamisad motanilia cxrilSi 12. 

 

cxrili 26. sawvavis wvisas saTburis gazebis gafrqvevis xvedriTi koeficiebtebi 

sawvavis 

saxeoba 

gafrqvevis xvedriTi koeficienti 

CO2 

(t.CO2/t.) 

CH4 

(kg/tera-

jouli) 

NO2 

(kg/tera- 

jouli) 

NOx 

(kg/tera-

jouli) 

CO 

(kg/tera-

jouli) 

aaon-

ionebi 

(kg/tera-

jouli) 

SO2 

(kg/tera-

jouli) 

sacecxle 
mazuTi 

3.128 3 0.6 200 15 5 1.333 

qvanaxSiri 1.758 1 1.4 300 20 5 1.533 
bunebrivi 

airi 
1.961 1 0.1 150 20 5 

umniSvne
lo 

 

CO2-is teqnologiis gamosaTvlelad IPCC–is meTodika gvawvdis 

Semdeg xvedriT koeficientebs: K=0.4985 t CO2/t cementze da K1=0.5071 t 

CO2/t klinkerze. am koeficientebze dayrdnobiT moRebuli  CO2-is 

teqnologiuri gafrqveva rusTavis cementis qarxnidan warmodgenilia 

cxrilebSi 27-34 
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cxrili 27. CO2 –is gafrqveva rusTavis cementis warmoebidan (teqnologiuri gafrqveva) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

warmoebuli 
cementis 

raodenoba 
(aTasi t.)  

849.2 82.5 808.8 812.0 814.0 671.8 706.5 517.0 249.5 158.9 33.5 29.9 46.5 51.1 240 

gafrqveuli CO2 

(aTasi t.)  
23.3 409.5 403.2 404.8 405.8 334.9 352.2 257.7 124.4 79.2 16.7 14.9 23.5 25.5 119.6 

SeniSvna: xvedriTi gafrqvevis koeficienti Kco2=0.4985 t CO2/t cementze. 

 

cxrili 28. CO2–is gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

bunebrivi 
airi 

- 1000000m3 

- aTasi t. 
212.3 
154.98 

193.05 
140.93 

202.2 
147.61 

203.0 
148.14 

203.5 
148.56 

167.95 
122.60 

176.63 
128.93 

129.25 
94.35 

62.38 
45.54 

39.73 
29.00 

7.77 
5.67 

9.09 
6.64 

9.91 
7.23 

9.56 
6.98 

44.90 
32.78 

gafrqveuli 
CO2 
(aTasi t.) 

303.84 276.29 289.39 290.63 291.25 240.36 252.77 184.97 89.28 56.85 11.12 13.01 14.17 13.68 64.27 

SeniSvna: bunebrivi airis simkvrive d=0.73kg/m3 
      xvedriTi gafrqvevis koeficienti Kco2=1.9605 t CO2/t bunebriv airze. 
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cxrili 29.  CH4–is gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

bunebrivi airi 
- aTasi t. 
- terajouli 

154.98 
5424.3 

140.93 
4932.55 

147.61 
5166.35 

148.19 
5189.65 

148.56 
5199.6 

122.60 
4291.0 

128.93 
4512.55 

94.35 
3302.25 

45.54 
1593.9 

29.00 
1015.0 

5.674 
198.59 

6.635 
232.2 

7.23 
253.1 

6.98 
244.3 

32.78 
1147.3 

gafrqveuli CH4 
(tona) 

5.4 4.9 5.2 5.2 5.2 4.3 4.5 3.3 1.6 1.0 0.2 0.2 0.3 0.2 0.2 

SeniSvna: xvedriTi gafrqvevis koeficienti K CH4=1kg/terajoulze bunebrivi airi. 
 
 

 

cxrili 30.  NO2–is gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

bunebrivi airi 
- aTasi t. 
- terajouli 

154.98 
5424.3 

14093 
4932.55 

147.61 
5166.35 

148.19 
5186.65 

148.56 
5199.6 

122.60 
4291.0 

128.93 
4512.55 

94.35 
3302.25 

45.54 
1593.9 

29.0 
1015.0 

5..674 
198.59 

6.635 
232.2 

7.23 
253.1 

6.98 
244.3 

32.78 
1147.3 

gafrqveuli NO2 
(tona) 

0.54 0.49 0.52 0.52 0.52 0.43 0.45 0.33 0.16 0.102 0.02 0.023 0.025 0.024 0.115 

SeniSvna: xvedriTi gafrqvevis koeficienti K NO2=0.1kg/terajoulze bunebrivi airi. 
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cxrili 31.  NOx–is gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

bunebrivi airi 
- terajouli 

5424.3 4932.55 5166.35 5186.65 5199.6 4291.0 4512.55 3302.25 1593.9 1015.0 198.59 232.2 253.1 244.3 1147.3 

gafrqveuli NOx 
(tona) 

813.65 739.88 774.95 778.0 779.94 643.65 676.88 495.34 239.09 152.25 29.8 34.8 38.0 36.65 172.1 

SeniSvna: xvedriTi gafrqvevis koeficienti K NOx=150kg/terajoulze bunebrivi airi. 
 
 

cxrili 32.  CO–is gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

bunebrivi airi 
- terajouli 

5424.3 4932.55 5166.35 5186.65 5199.6 4291.0 4512.55 3302.25 1593.9 1015.0 198.59 232.2 253.1 244.3 1147.3 

gafrqveuli NOx 
(tona) 

108.49 98.65 103.33 103.73 103.99 85.82 90.25 66.05 31.88 20.30 3.97 4.64 5.06 4.89 22.95 

SeniSvna: xvedriTi gafrqvevis koeficienti K CO=20kg/terajoulze bunebrivi airi 
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cxrili 33.  aaon-ionebis gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas 

 (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

bunebrivi airi 
- terajouli 

5424.3 4932.55 5166.35 5186.65 5199.6 4291.0 4512.55 3302.25 1593.9 1015.0 198.59 232.2 253.1 244.3 1147.3 

gafrqveuli 
aaon-ionebi 

(tona) 
27.1 24.7 25.8 25.9 26.0 21.5 22.6 16.5 8.0 5.1 0.99 1.16 1.27 1.22 5.74 

SeniSvna: xvedriTi gafrqvevis koeficienti Kaaon-ionebis=5kg/terajoulze bunebrivi airi 

 

cxrili 34.  SO2 gafrqveva cementis warmoebaSi bunebrivi airis moxmarebisas 

 (rusTavis cementis qarxana) 

maxasiaTebeli 
parametrebi 

wlebi 

1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

warmoebuli 
cementi, 100t. 

849.2 821.5 808.8 812.0 814.0 671.8 706.5 517.0 249.5 158.9 33.5 29.9 46.5 51.1 240.0 

gafrqveuli 
SO2 

aTasi t. 
0.2548 0.2465 0.2426 0.2436 0.2442 0.2015 0.2120 0.1151 0.0749 0.0477 0.0101 0.0090 0.0140 0.0153 0.072 

SeniSvna: xvedriTi gafrqvevis koeficienti KSO2=0.3kg SO2/t. cementze 
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4.2.1. eleqtro energies gamoyenebasTan dakavSirebuli saTburis gazebis 

emisia rusTavis cementis qarxanaSi 

 

teqnologiur procesSi eleqtroenergiis gamoyebasTan 

dakavSirebuli saTburis gazis gamosaTvlelad aucilebelia imis 

gaTvliswineba Tu risganaa eleqtroenergia warmoebuli, agreTve 

erTeuli produqciis sawarmoeblad daxarjuli eleqtro eneriis 

raodenoba. es maxasiaTebeli sakvlevi obieqtisTvis erT tona cementze 

gaangariSebiT mocemulia cxrilSi 34. 

 

cxrili 34. moxmarebuli eleqtro energies wilad mosuli saTburis gazebi, 

gr/t cementi 

weli el.eneria 

kvt.sT 
CO2 CH4 NO2 NOx CO aaon-

ionebi 
SO2 

1990 140.5 73003.8 2.6 0.5 203.5 17.6 5.4 1.1 

1991 18.03 94260.8 3.5 0.7 261.2 22.8 7.0 1.4 

1992 216.8 95478.7 2.7 0.5 260.7 27.8 7.7 0.8 

1993 217.7 59151.6 1.5 0.2 160.7 18.7 5.0 0.3 

1994 272.7 71556.5 1.6 0.2 193.1 23.8 6.2 0.2 

1995 401.4 39738.6 1.1 0.2 108.4 11.9 3.3 0.3 

1996 342.7 51439.3 1.2 0.2 139.5 16.3 4.3 0.3 

saS  67904 2.1 0.3 185.8 19.8 5.2 0.4 

 

cxrilSi 35.  warmodgenilia saqarTveloSi 1 kvt.sT eleqtroenergiis 

warmoebisas Tboeleqtroenergiis wilad mosuli saTburis gazebis 

gafrqvevis maxasiaTeblebi 
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cxrili 35. 1 kvt.sT eleqtroenergiis warmoebisas Tboeleqtroenergiis wilad mosuli saTburis gazebis 

gafrqveva 

 

Tboeleqtroenergiis 
sawarmoeblad 
moxmarebuli 

saTbobis saxeoba 

moxmarebuli 
saTbobis 
raodenoba 

CO2 CH4 NO2 NOx CO aaon-
ionebi 

SO2 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 
ko

ef
ic

ie
nt

i,
 k
g
/k
g
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 k
g
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
. 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is
 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

x
ve
d
r
iT

i 
g
af

r
qv
ev
is

 

ko
ef

ic
ie
nt

i,
 g

/g
j
 

g
af

r
qv
ev
is

 
r
ao

d
en
o
b
a,
 g

r
 

qvanaxSiri 0.2376 1.758 0.0225 1 0.00024 1.4 0.00033 300 0.07128 20 0.00475 5 0.00119 1.333 0.00036 

mazuTi 8.0496 3.218 0.5754 3 0.02415 0.6 0.00483 200 1.60992 15 0.12074 5 0.04025 1.333 0.01073 

bunebrivi airi 0.9468 1.961 0.6510 1 0.0253 0.1 0.0053 150 1.8232 20 0.1444 5 0.0462 umniS. 0.0111 
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4.2.2. saTburis gazebis jamuri emisiebi 

 rusTavis cementis qarxnidan 

 

arsebuli masalis damuSavebiT da miRebuli SedegebiT SesaZlebeli 

gaxda gagvesazRvra rogorc teqnologiuri, aseve energo moxmarebasTan 

dakavSirebuli ZiriTadi saTburis gazebis mniSvnelobebi. miRebuli 

Sedegebi warmovadgineT cxriliSi 36, sadac mocemulia emitirebuli 

ZiriTadi saTburis gazebi wlebis mixedviT. cxrilSi mocemulia agreTve 

jamuri mniSvnelobebi gadatanili CO2-is eqvivalentSi. 

 

cxrili 36. emitirebuli ZiriTadi saTburis gazebi wlebis mixedviT.  

wlebi 

saTburis gazi, aTasi tona 

CO2 CH4 NO2 NOx CO 
aaon-

ionebi 
SO2 

jami 

CO2-is eqv. 

1980 784.8 0.0072 0.0008 0.9718 0.1253 0.0315 0.25514 824.4 

1985 741.6 0.0066 0.00074 0.8926 0.0115 0.029 0.24683 777.9 

1990 652.9 0.006 0.00066 0.8082 0.1043 0.0263 0.21228 685.9 

1991 477.8 0.00439 0.00049 0.5914 0.0763 0.0192 0.1553 501.9 

1992 230.6 0.00212 0.000235 0.2855 0.0384 0.0093 0.075 242.2 

1993 146.84 0.00133 0.00015 0.1818 002345 0.00593 0.04776 154.2 

1994 30.1 0.00027 0.00003 0.036 0.00463 0.0012 0.0101 31.6 

1995 29.9 0.00006 0.000009 0.0404 0.00523 0.00132 0.00901 31.6 

1996 40.53 0.000314 0.000039 0.0466 0.00598 0.00151 0.01402 42.4 

1997 42.6 0.00035 0.000039 0.0461 0.00589 0.0015 0.01532 42.6 

1998 200.2 0.00624 0.000192 0.2167 0.0277 0.0067 0.0721 209.1 

 

 

cementis warmoebidan energodanaxarjebis monacemebis [1,2,3] 

damuSavebiT SesaZlebeli gaxda gvewarmoebina gaTvlebi cementis 

warmoebis sruli ciklSi ZiriTadi saTburis gazebisTvis rogorc 

teqnologiuri gafrqvevis, aseve energomoxmarebis gaTvaliswinebiT. 

miRebuli Sedegebi gamovTvaleT CO2-is eqvivalentSi rogorc warmoebuli 

produqciis wlis jamuri maCveneblebisTvis, aseve 1 tona produqciisTvis 

wlebis mixedviT. Sedegebi warmovadgineT cxrilSi 37. 
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cxrili 37. warmoebuli produqcia da Sesabamisi xvedriTi emisiebi 

ZiriTadi saTburis gazebisTvis 

 

wlebi 

warmoebuli 

produqcia  

(t. cementi) 

saTburis gazebis 

emisiebi CO2-is eqv.-Si  

(t CO2/t.cementi) 

saTburis gazebis 

emisiebis jamuri 

maCveneblebi  

CO2-is eqv.-Si 

(t/weliwadSi) 

kaspis cementis qarxana 

1980 769600 1.0320 745736 

1990 583500 1.0566 552243 

1998 240000 2.5559 93786 

2009 761000 1.0870 827207 

rusTavis cementis qarxana 

1980 849200 1.0287 825507 

1990 730200 1.0647 685825 

1998 240000 1.1475 209150 

2009 700000 1.0787 648929 

 

miRebuli Sedegebi warmovadgineT grafikebis saxiT, sadac 

mocemulia erTeuli tona produqciis warmoebisas emitirebuli saTburis 

gazebi CO2-is eqvivalentSi wlebis mixedviT (nax. 5; 6.) 
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nax. 5. ZiriTadi saTburis gazebis emisiebi CO2-is eqvivalentSi kaspis 

cementis qarxnidan, wlebis mixedviT (t.CO2/t.cementze). 
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nax. 6. ZiriTadi saTburis gazebis emisiebi CO2-is eqvivalentSi rusTavis 

cementis qarxnidan, wlebis mixedviT (t.CO2/t.cementze). 
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Tavi 5 

garemos mdgomareobis raodenobrivi da xarisxobrivi maxasiaTeblebi, 

miRebuli naturaluri gazomvebiT 

 

5.1. gafrqvevebi atmosferul haerSi kaspis cementis qarxnidan 

ñàüàðëíí íáèäõòèñ ëèäð âàðäëíøè âàëí÷íôèê ëàåìä ìèåçèäðäáàçà 

èìåäìòàðèæàúèèñ òäõìèéóðè àìâàðèøè ñàøóàêäáàñ èûêäåà ëí÷åàìèê èõìäñ ñàüàðëíí 

íáèäõòèñ äëèñèèñ ü÷àðíäáè ãà ëàçè òäðèòíðèàêóðè âàìàüèêäáà.  

atmosferuli haeris dabinZurebis wyaroebis da maT mier gafrqveul mavne 

nivTierebaTa inventarizaciis Catarebis mizniT sawarmoSi Seswavlil iqna TiToeul 

teqnologiur ciklSi CarTuli mavne nivTierebaTa gamoyofis da gafrqvevis wyaroebis 

maxasiaTeblebi, atmosferul haerSi mavne nivTierebaTa gafrqvevis saxeebi. 

angariSisTvis, romelic ganxorcielebul iqna balansuri meTodebis saSualebiT, 

gamoyenebul iqna sawarmosgan warmodgenili ZiriTadi monacemebi sawarmos saqmianobis 

Sesaxeb da dargSi arsebuli sxvadasxva literaturuli wyaroebi da saangariSo 

meTodebi [1, 12].  

sawarmos ñàõëèàìíáèñ ãðíñ àòëíñôäðíøè ëàåìä ìèåçèäðäáàçà âàôðõåäåàñ àãâèêè 

àõåñ: 

- #3 mbrunavi Rumelis civi bolo mili (½1, â-1); 

- #3 mbrunavi Rumeli cxeli bolo (½2 ü÷àðí, â-2); 

- Rumelidan klinkeris gadayris kvanZi (½3 ü÷àðí, â-3); 

- galeriidan danamatebis gadayris kvanZi  (½4 ü÷àðí, â-4); 

- CaquCebiani samsxvrevela (½5 ü÷àðí, â-5); 

- samsxvrevelidan danamatebis gadayris kvanZi Sualedur bunkerSi (½6, ü÷àðí, â-6); 

- danamatebis gadatvirTvis kvanZi (½8 ü÷àðí, â-8); 

- danamatebis gadatvirTvis kvanZi (½9 â-9); 

- kovSebiani transportiori (½10, #12 â-10, g-12); 

- cementis wisqvili (½11 da 13, wyaro â-11 da g-13); 

- cementis silosebi (½14 ü÷àðíebi, â-14,); 

- cementis CatvirTva vagonebSi (½15 ü÷àðí, â-15); 

- cementis silosebi  (½16 ü÷àðí, â-16); 

- cementis CatvirTva avtomanqanebSi (½17 ü÷àðí, â-17); 
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- cementis SemfuTavi manqana (½18, ü÷àðí, â-18); 

- #1 da #2 mbrunavi Rumlis civi bolo. cxel boloze gaciveba xdeba 

rekupuratoruli macivriT (½19 ü÷àðí, â-19); 

- #1 da #2 mbrunavi Rumlidan klinkeris gadayris kvanZi Ria sawyobSi (½20 â-20); 

- Ria sawyobidan kli-nkeris gadayris kvanZi Sualedur bunkerSi (½21 â-21); 

- qvanaxSiris pirveladi msxvreva (½22 ü÷àðí, â-22); 

- qvanaxSiris meoradi msxvreva  (½23, ü÷àðí, â-23); 

- pulvelizebuli naxSiris damzadeba - pirveli safexuri (½24 ü÷àðí, â-24); 

- pulvelizebuli naxSiris damzadeba – meore safexuri (½25 ü÷àðí, â-25); 

- pulvelizebuli naxSiris damzadeba - mesame safexuri (½26 ü÷àðí, â-26); 

- nedleulis sawyobi - Senaxva, (½27 ü÷àðí, â-501). 

cxrilSi 38 mocemulia q.kaspis atmosferul haerSi damabinZurebeli 

nivTierebebis koncentraciebi. rogorc cxrilidan Cans q.kaspis atmosferuli 

haeris aRniSnul wertilebSi damabinZurebeli nivTierebebis Semcveloba ar 

aRemateboda Sesabamis zdk-s [15,16] 
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cxrili 38. q.kaspis atmosferul haerSi damabinZurebeli nivTierebebis koncentraciebis Sesaxeb, 11 agvisto 2011 

weli 

 

 

 

 

 

 

 

 

 

gazomvis 

თარიღი 
gazomvis    № 

gazomvis 

ადგილი 

gazomvis  

დრო 

 

t0 

ტენიანობა 

% 

ქარი კონცენტრაცია მგ/მ3 

სიჩქარე 

მ/წმ 
მიმართულება მტვერი naxSirJangi azotis 

dioqsidi 

jamuri 
naxSirwya
lbadebi 

 

 

 

11.08.11 

№ 1 
skolis 
mimdebare 
teritoria 

12.30 28.8 38 1.5 aRmosavleTi 0.149 0.5 0.04 8 

 

№ 2 

bazris 
mimdebare 
teritoria 

13.00 28.9 39 2.5 aRmosavleTi 0.162 2.82 0.04 7 

№ 3 gamgeobasT
an 

13.40 29.0 39 2.0 aRmosavleTi 0.096 2.15 0.05 5 

 zdk       0.5 5 0.2 25 
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cxrili 39. kaspis atmosferul haerSi damabinZurebeli nivTierebebis koncentraciebis Sesaxeb6 seqtemberi 2011 w. 

 

 

gazomvis 

თარიღი 

gazomvis    

№ 

gazomvis 

ადგილი 

gazomvis  

დრო 

 

t0 

ტენიანობა 

% 

ქარი კონცენტრაცია მგ/მ3 

სიჩქარე 

მ/წმ 
მიმართულება მტვერი naxSirJangi azotis 

dioqsidi 

jamuri 
naxSirwya
lbadebi 

 

6.09.11 

 

№ 1 

xokrisvil
is q.#9 

12.05 29.3 31 2 
samxr.-

aRmosavleTi 
0.037 0.17 0.02 9.0 

 

№ 2 

bazarTan 13.00 29.0 28 2 
samxr.-

aRmosavleTi 
0.496 4.5 0.142 10.0 

 zdk       0.5 5 0.2 25 



 51 

5.1.1. wylis gamoyeneba kaspis cementis qarxanaSi 

 

 wyali sawarmoSi gamoiyeneba sasmel-sameurneo miznebisaTvis da teqnologiur 

procesSi.   

teqnikuri miznebisaTvis wylis aReba xorcieldeba md. mtkvridan satumbi 

sadguris meSveobiT. 

 sawarmoSi warmoiqmneba Semdegi saxis Camdinare wylebi: 

- sameurneo-fekaluri wylebi, romelic Caedineba q. kaspis 

sakanalizacio sistemaSi Sesabamisi xelSekrulebis safuZvelze. 

 sameurneo-fekaluri Camdinare wylebis SemadgenlobaSi _ rogorc wesi, 

Sedis: 

 - gauxsneli minarevebi, romlebic wyalSi msxvil Sewonil mdgomareobaSi 

imyofebian da araorganuli warmoSobis arian; 

 - koloiduri nivTierebebi, romlebic Sedgebian mineraluri da organuli 

nawilakebisagan; 

 - gaxsnili nivTierebebi, romlebic wyalSi imyofebian molekulur- 

dispersuli nawilakebis saxiT. 

 sameurneo-fekaluri Camdinare wylebis dabinZurebis ZiriTadi maxasiaTebeli 

nivTierebebi arian: Sewonili nawilakebi, organuli nivTierebebi, azotis naerTebi, 

polifosfatebi, cximebi, qloridebi, kaliumi. 

 am kategoriis Camdinare wyalTan erTad CaSvebuli damabinZurebeli 

nivTierebebis masa erT sulze dReRameSi TiTqmis mudmivi sididea. 

 cxrilebSi 40, 41, 42 warmodgenilia mikrobiologiuri parametrebis 

monacemebi sxvadasxva periodSi. 
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cxrili 40. gansazRvruli mikrobiologiuri parametrebi, 27 ivlisi 2011 w. 

cxrili 41. gansazRvruli mikrobiologiuri parametrebi, 11 agvisto 2011 w. 

cxrili 42. gansazRvruli mikrobiologiuri parametrebi, 6 seqtemberi 

2011 w. 

 

# dasaxeleba 

maCveneblis 
mniSvneloba 

nd-s 
mixedviT 

farnavaz 
mefis q.#1 
(ezoSi) 

farnavaz 
mefis q.#1 
(cicagebis 

ojaxi) 

farnavaz 
mefis q.#2 
(wyalsaqaCi) 

1 totaluri kolifo-
rmebi, 250 ml-Si 

ar daiSveba 
ar 

aRmoCnda 
ar aRmoCnda ar aRmoCnda 

2 E.Coli,  250 ml-Si ar daiSveba 
ar 

aRmoCnda 
ar aRmoCnda ar aRmoCnda 

3 

fekaluri strepto-
kokebi (S.faecalis),  
250 ml-Si 

ar daiSveba 
ar 

aRmoCnda ar aRmoCnda ar aRmoCnda 

 

4 

 

mezofiluri aero-
bebisa da fakulta-
turi anaerobebis 
raodenoba 1 ml-Si 

370C<20 10 12 6 

# dasaxeleba 

maCveneblis 
mniSvneloba 

nd-s 
mixedviT 

farnavaz 
mefis q.#1 
(ezoSi) 

kaspis 
rezervua

ri 

q.kaspi 

skolasT
an 

farnavaz 
mefis q.#2 
(bina me-3 
sarTuli) 

1 totaluri kolifo-
rmebi, 250 ml-Si 

ar daiSveba 8 6 9 18 

2 E.Coli,  250 ml-Si ar daiSveba 
ar 

aRmoCnda 
ar 

aRmoCnda 
ar 

aRmoCnda 
ar 

aRmoCnda 

3 

fekaluri strepto-
kokebi (S.faecalis),  
250 ml-Si 

ar daiSveba 
ar 

aRmoCnda 
ar 

aRmoCnda 
ar 

aRmoCnda 
ar 

aRmoCnda 

 

4 

 

mezofiluri aero-
bebisa da fakulta-
turi anaerobebis 
raodenoba 1 ml-Si 

370C<20 22 18 21 24 
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5.1.2. niadagebis ekologiuri mdgomareoba  

(kaspis cementis qarxana) 

 

niadagi iseve aucilebelia sicocxlisaTvis, rogorc haeri da 

wyali. amitom misi resursebis SenarCuneba, racionaluri gamoyeneba da 

dacva antropogenuri normirebuli nivTierebebisagan, garemos qimiis 

aqtualuri sakiTxia. niadagi rTuli Sedgenilobis faqizi sistemaa, 

romelic Zalze mgrZnobiarea egzogenuri nivTierebebis mimarT. niadagis 

Taviseburebaa agreTve teqnogenuri nivTierebebis koncentrireba da 

fiqsacia. niadagSi moxvedrili nivTierebebis (mZime liTonebi, 

pesticidebi da sxva) didi nawili hidrolizis, asociatebis warmoqmnis 

da sorbciis gamo gadadis uZrav formaSi. bunebrivi sorbentebis rolSi 

gamodian Tixa mineralebi, metalTa hidroqsidebi, organo-mineraluri 

nawilakebi da sxva [8].  

normirebuli nivTierebebis gavleniT icvleba niadagis buneba, 

degradirdeba mikroflora da neldeba mcenaris ganviTareba. mavne 

nivTierebebis zdk-s dadgena niadagebisaTvis daiwyo 30-40 wlis win. 

zogierTi normirebuli nivTierebis fonuri Semcveloba sakmaod maRalia, 

# dasaxeleba 

maCveneblis 
mniSvneloba 

nd-s 
mixedviT 

xokriSvilis 
q.#9 

farnavaz 
mefis q.#1 
(ezoSi) 

saakaZis 
ZeglTan 
restoran 

“kaspis” Wis 
wyali 

1 
totaluri kolif-

ormebi, 250 ml-Si 
ar daiSveba 50 4 21 

2 E.Coli,  250 ml-Si ar daiSveba ar aRmoCnda ar aRmoCnda ar aRmoCnda 

3 

fekaluri strept-

okokebi (S.faecalis),  

250 ml-Si 

ar daiSveba ar aRmoCnda ar aRmoCnda ar aRmoCnda 

 

4 
 

mezofiluri aero-

bebisa da 

fakultaturi 

anaerobebis 

raodenoba 1 ml-Si 

370C<20 25 20 22 
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meryeobs did zRvrebSi, rac niadagebis mravalferovnebasTan erTad 

arTulebs maTi zdk-s dadgenas. ufro martiv SemTxvevaSi niadagis 

dabinZurebis xarisxis dasadgenad normirebuli elementis Semcvelobas 

adareben klarks. niadagi mcired dabinZurebulad iTvleba, Tu 

Tanafardoba naklebia 10-ze; Zlier dabinZurebulad, Tu es sidide 

aRemateba 30-s. 

mikroelementebis Semcveloba niadagebSi farTo zRvrebSi meryeobs, 

Tumca maTi saSualo Semcveloba axlosaa klarkTan, maTi raodenobis 

zrda aRiniSneba niadagis zeda fenaSi. 

cxrilSi 43. mocemulia mikroelementebis Semcveloba qanebsa da 

niadagebSi mg/kg mSral masaze [8] 

 

cxrili 43. mikroelementebis Semcveloba qanebsa da niadagebSi mg/kg 

mSral masaze  

elementi klarki 
niadagi 

zRvrebi saSualo 

Cr 

Co 

Ni 

Cu 

Zn 

As 

Se 

Cd 

Hg 

Pb 

83 
18 
58 
47 
85 
1.7 
0.05 
0.13 
0.08 
16 

5-3000 
1-40 

10-1000 
2-100 
10-300 
0.1-40 

- 
0.01-0.7 
0.01-0.3 
0.2-200 

100 
10 
40 
20 
50 
5 

0.01 
0.06 
0.02 
10 

 

 

 

cxrili 44. niadagSi gansazRvruli mZime liTonebi (kaspi) 2011 w. 

# sinjis aRebis adgili 
tyvia-Pb  TuTia-Zn  rkina-Fe 

mg/kg % 
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cxrilSi 44 mocemulia mZime liTonebis analizis Sedegebi 

niadagSi. mZime liTonebidan atomoabsorbciuli meTodiT ganisazRvra 

tyvia, TuTia da rkina.  

tyviis Semcveloba klarkSi Seadgens 16mg/kg mSral masaze. misi 

Semcveloba SeiZleba meryeobdes zRvrebSi 0.2-200mg/kg. saSualo 

raodenoba Seadgens 10mg/kg. sakvlev niadagebSi tyviis Semcveloba 

meryeobs 1.06-32.4 mg/kg farglebSi, e.i. zogierT adgilas tyviis 

Semcveloba aRemateba rogorc klarkis Semcvelobas 1.5-2-jer, ise mis 

saSualo Semcvelobas 2.5-3-jer.  

Tumca unda aRiniSnos, rom momatebuli tyviis Semcveloba niadagSi 

SeiZleba gamowveuli iyos ara cementis qarxnis gamonabolqviT, aramed 

avtotranspotis gamonabolqviT.   

TuTiis Semcveloba klarkSi Seadgens 85mg/kg. meryeobs 10-300mg/kg 

zRvrebSi. saSualo raodenoba -  50mg/kg. sakvlev niadagebSi TuTiis 

Semcveloba meryeobs 75.6-1225.3mg/kg, rac 3-14-jer aRemateba klarkis 

raodenobas da 1.5-24.5-jer, mis saSualo Semcvelobas.  

1 farnavaz mefis #1 32.4 231 0.13 

2 xokriSvilis q.#1 25.8 1225.3 0.12 

3 saqaTme 21.7 131 0.08 

4 
“mrgvaliWala” 

SesasvlelTan 
4.8 75.6 0.11 

5 bazarTan 11.8 78.9 0.12 

6 gamgeoba 1.06 110.5 0.20 

7 

gasasvleli 

kavTisxevis 

mimarTulebiT 

3.01 77.1 0.19 
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rkinis Semcveloba klarkSi 4.20%. Cvens mier miRebul monacemebSi 

rkinis Semcveloba meryeobs 0.08-0.20%-is farglebSi, rac miuTiTebs imaze, 

rom sakvlevi niagagebis rkiniT dabinZurebas ara aqvs adgili. 

      

 

5.2. gafrqvevebi atmosferul haerSi  

rusTavis cementis qarxnidan 

atmosferuli haeris dabinZurebis wyaroebis da maT mier gafrqveul 

mavne nivTierebaTa inventarizaciis Catarebis mizniT sawarmoSi 

Seswavlil iqna TiToeul teqnologiur ciklSi CarTuli mavne 

nivTierebaTa gamoyofis da gafrqvevis wyaroebis maxasiaTeblebi, 

atmosferul haerSi mavne nivTierebaTa gafrqvevis saxeebi. angariSisTvis, 

romelic ganxorcielebul iqna balansuri meTodebis saSualebiT, 

gamoyenebul iqna sawarmosgan warmodgenili ZiriTadi monacemebi 

sawarmos saqmianobis Sesaxeb da dargSi arsebuli sxvadasxva 

literaturuli wyaroebi da saangariSo meTodebi [15,16].  

sawarmos saqmianobis dros atmosferoSi mavne nivTierebaTa 

gafrqvevas adgili aqvs: 

- #3 mbrunavi Rumelis civi bolo mili (½1, â-1); 

- #3 mbrunavi Rumeli cxeli bolo (½2 ü÷àðí, â-2); 

- Rumelidan klinkeris gadayris kvanZi (½3 ü÷àðí, â-3); 

- galeriidan danamatebis gadayris kvanZi  (½4 ü÷àðí, â-4); 

- CaquCebiani samsxvrevela (½5 ü÷àðí, â-5); 

- samsxvrevelidan danamatebis gadayris kvanZi Sualedur bunkerSi (½6, ü÷àðí, â-6); 

- danamatebis gadatvirTvis kvanZi (½8 ü÷àðí, â-8); 

- danamatebis gadatvirTvis kvanZi (½9 â-9); 

- kovSebiani transportiori (½10, #12 â-10, g-12); 

- cementis wisqvili (½11 da 13, wyaro â-11 da g-13); 

- cementis silosebi (½14 ü÷àðíebi, â-14,); 

- cementis CatvirTva vagonebSi (½15 ü÷àðí, â-15); 

- cementis silosebi  (½16 ü÷àðí, â-16); 
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- cementis CatvirTva avtomanqanebSi (½17 ü÷àðí, â-17); 

- cementis SemfuTavi manqana (½18, ü÷àðí, â-18); 

- #1 da #2 mbrunavi Rumlis civi bolo. cxel boloze gaciveba xdeba 

rekupuratoruli macivriT (½19 ü÷àðí, â-19); 

- #1 da #2 mbrunavi Rumlidan klinkeris gadayris kvanZi Ria sawyobSi (½20 â-20); 

- Ria sawyobidan kli-nkeris gadayris kvanZi Sualedur bunkerSi (½21 â-21); 

- qvanaxSiris pirveladi msxvreva (½22 ü÷àðí, â-22); 

- qvanaxSiris meoradi msxvreva  (½23, ü÷àðí, â-23); 

- pulvelizebuli naxSiris damzadeba - pirveli safexuri (½24 ü÷àðí, â-24); 

- pulvelizebuli naxSiris damzadeba – meore safexuri (½25 ü÷àðí, â-25); 

- pulvelizebuli naxSiris damzadeba - mesame safexuri (½26 ü÷àðí, â-26); 

- nedleulis sawyobi - Senaxva, (½27 ü÷àðí, â-501). 

  2009 wlis TebervalSi sinji aRebuli iyo gardabnis 

aeroturbinebis sadguris haeris safiltravi danadgaridan gamokvlevis 

mizani iyo mtvris ZiriTadi wyaros dadgena. 

 gamosakvlevi sinji muqi feris wvrildispersuli nivTierebaa 

(nawilakebis zoma mcire gamonaklisiT 10-30 mikroni). tenianoba (105ºC) 

4,40%, xolo gaxurebis danakargi (800ºC) 27,10%-ia. gaxurebiT masis 

danakargi gamowveulia karbonatebis Termuli disociaciiT. 

 savaraudod mtvris ZiriTadi wyaroebi SeiZleba iyos terigenuli 

(niadagi) an axlomdebare cementis qarxnis mtveri. maTi 

makrokomponenturi Sedgenilobis (SiO2, Fe2O3, CaO, MgO da sxva) siaxlovis 

gamo sinjis genezisis erTniSnad dadgena SeuZlebelia. amitom 

tergonuli da cementis mtvris identificirebis mizniT gansazRvruli 

iyo maTi wyalgamonarecxvebis wyalbadis maCvenebeli (pH) da saerTo 

tutianoba. rogorc cnobilia, cementis wylian suspenzias Zlier tute 

reaqcia aqvs masSi arsebuli CaO da MgO hidrataciis Sedegad Sedegad, 

xolo niadagis pH iSviaTad aRemateba 8,0-8,5 pH (m. sabaSvili, 

saqarTvelos ssr niadagebi, Tbilisi, mecniereba, 1965). 

 Cveni gamokvlevis Sedegebi motanilia cxrilSi 45 (saSualo sami 

gansazRvridan). 

 

 

cxrili 45.  

 

sinji pH tutianoba, mg-ekv/g 
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mtveri 11,40 0,18 
gamomwvari mtveri 12,50 0,73 
rusTavis cementi 12,58 0,90 

   

Termulad daumuSavebeli (naturaluri) mtvris SedarebiT dabali 

tutianoba SeiZleba aixsnas kalciumisa da magniumis oqsidebis 

karbonatizaciiT, rasac ganapirobebs maTi qimiuri buneba, filtrSi 

gatarebuli haeris didi moculoba da CO2 maRali Semcveloba haerSi 

Tboeleqtrosadgurebis zonaSi. 

zemoT aRniSnuli mizezisa da rusTavis mimdebare teritoriebis 

niadagebSi karbonatebis maRali Semcvelobis gamo mtvris sinjSi 

niadagis saorientacio wilis dadgena ar xerxdeba. amitom mtvrisa da 

rusTavis cementis sinjebSi turbidimetruli meTodiT gansazRvruli iyo 

sulfatebis Semcveloba. cementis sinjebSi gogirgis anhidridis (SO3) 

Semcveloba 0,36-0,40%-is farglebSia, xolo mtverSi 1,73-1,75%-ia. Tu 

gaviTvaliswinebT, rom am raionis niadagebSi sulfatebis masuri wili 3-5 

da meti %-ia, unda vivaraudoT, rom sakvlevi mtvris sinjSi tergenuli 

mtvris wili saorientaciod 20% unda iyos.  

amrigad, mtvris sinjis aranakleb 80% genetikurad dakavSirebulia 

rusTavis cementis qarxanasTan, razec erTniSnad miuTiTebs maTi maRali 

tutianoba. mtvris sinjSi, cementTan SedarebiT gazrdili sulfatebis 

Semcveloba, sakvlevi sinjis formirebaSi terigenuli nivTierebebis 

(niadagi) monawileobiT aixsneba. 

Seswavlili iyo agreTve haerisa da wylis Sefrqvevis Sedegad 

sistemaSi mixvedrili mtvriT miRebuli suspendirebuli 2 sinji. 

sinji #1. sinji warmoadgens arasasiamovno sunis mqone koloidur 

sistemas suspendirebuli nivTierebebis minarevebiT. fazebis 

dasacileblad gamoyenebuli iyo centrifugirebisa da filtraciis 

meTodebi. 

sinji #2. sinji garegnulad gamWvirvalea, feri da suni ar aqvs, 

meqanikuri minarevebis umniSvnelo naleqiT. 

sinjebis qimiuri analizebi Sesrulebulia saerTaSoriso 

standartuli meTodebis (ISO) gamoyenebiT. sinjis qimiuri analizis 

Sedegebi mocemulia cxrilSi #46. 

 

 

 

 

cxrili #46. qimiuri analizis Sedegebi 

 

# parametri ganzomileba sinji 1 sinji 2 
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1 pH - 8,40 7,90 
2 xv. elgamtaroba omi-1.sm-1 3,810-2 1,610-2 
3 Cl- mg/l 24,0 15,9 
4 SO4

2- mg/l 195 150 
5 HCO3

- mg/l 420 195 
6 Na+ mg/l 38,0 30,4 
7 Ca2+ mg/l 150 64,0 
8 Mg2+ mg/l 30,0 19,2 
9 mineralizacia mg/l 857 495 
10 mSrali naSTi mg/l 670 400 
11  NH4

+ mg/l 0,25 0,10 
12 NO2

- mg/l - KKkvali 

13 feri gradusi 25 5 
14 suni gradusi 4 1 

15 simRvrive mg/l 500 8,4 

 

gamokvleul sinjebSi gaxsnili nivTierebebis koncentraciebi2-3-jer 

aRemateba fons (onkanis wyali). am mxriv gansakuTrebiT gamoirCeva #1 

sinji (mineralizacia 857 mg/l), rac Setivnarebuli nivTierebebis maRali 

SemcvelobiT aixsneba. #1 sinjSi da #2 sinjTan SedarebiT 2,2-2,3-jer 

maRalia cementis mtverTan genetikurad dakavSirebuli komponentebis 

(HCO3
-, Ca2+ da Mg2+) koncentracia. rogorc mosalodneli iyo, #1 sinjSi 

maRalia wyalbadis maCvenebelic (pH=8,40). sxva ionebis (Cl-, Na+, SO4
2-) 

siWarbe #1 sinjSi #2 sinjTan SedarebiT naklebia.  

Seswavlili iyo agreTve gardabnis aeroturbinebis haeris 

safiltrav danadgarTan sistemaSi Semaval (Sewovil) haerSi mtvris 

koncentracia. 

2008 wlis 11 Tebervals, maSin roca rustavis cementis qarxana ar 

muSaobda, aRebul iqna aero-turbinebis haeris Sewovis filtrebis win 2 

sinji. sinjebis aReba xdeboda aspiratoris saSualebiT cnobili 

meTodikiT, (ГОСТ  17.2.4.0.2-81, СТ.СЭИ, garemos xarisxobrivi normebi- 

saqarTvelos parlamentis sakanonmdeblo macne #90, Sromis, 

janmrTelobisa da soc. uzrunvelyofis ministris 2001 wlis 24 agvistos 

#297 brZaneba). 

aRebul sinjebSi woniTi meTodiT ganisazRvra mtvris 

koncentracia, savaraudod mtvriT fonuri daWuWyianeba, vinaidan im dRes 

rusTavis cementis qarxana ar muSaobda. cxrilsi #47 warmodgenilia 

aRebuli sinjebis analizis Sedegebi. 

 

cxrili #47 aRebuli sinjebis analizis Sedegebi 

# 
sinjis aRebis 

adgili 
Sewovil
i haeris 

Sewov
is 

gatarebuli 
haeris 

filtris 
wona 

filtri
s wona 

mtvris 
wona mg 

mtvris 
raodeno
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raodeno
ba 

l/wuTSi 

dro/w
T 

moculoba 
l 

Sewovamd
e, gr/ 

Sewovis 
Semdeg, 

gr 

ba mg/m3 

1 

dedamiwis 
zedapiridan 6m 

simaRleze 
turbinis 
filtrze 

haeris Sewovis 
adgilidan 

35 15 515 0,6320 0,6322 0,2 0,380 

2 

dedamiwis 
zedapiridan 6m 

simaRleze 
turbinis 
filtrze 

haeris Sewovis 
adgilidan 

35 15 515 0,6460 0,6462 0,2 0,380 

 

2009 wlis 25 Tebervals, roca rusTavis cementis qarxana muSaobda, 

aRebuli iqna 4-ve turbinis haeris Semwovi filtrebis win dedamiwis 

zedapiridan 6 metrze aspiraciuli meTodiT mtvris 8 sinji. qaris 

siCqare anemometriT gazomili Seadgenda 7m/wm, temperature iyo 6ºC. 
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nax. 7.  

 

 

 

 

 

 

 

 

 

 

 

5.2.1. wylis gamoyeneba rusTavis cementis qarxanaSi 
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 wyali sawarmoSi gamoiyeneba - muSa-mosamsaxure personalis sasmel-

sameurneo miznebisaTvis da teqnologiur procesSi. 

      sasmel-sameurneo miznebisaTvis wylis gamoyeneba mosalodnelia - 

sasmeli wylis onkanebi, Sxapebi, sasadilo da sxva. 

sayofacxovrebo miznebisaTvis wylis momarageba xorcieldeba q. 

rusTavis wyalmomarageobis sistemidan Sesabamisi xelSekrulebis 

safuZvelze. 

 sasmel-sameurneo wylis xarji miRebulia "komunaluri 

wyalmomaragebisa da kanalizaciis sistemebiT sargeblobis wesebis" 

mixedviT)damtkicebulia saqarTvelos urbanizaciisa da mSeneblobis 

ministris 1998 w. 21 oqtombris #81 brZanebiT) da Seadgens: 

- sasadilosTvis – 25 l/erT mosadileze, 

- sxva sasmel-sameurneo miznebisaTvis – 45 l/kacze cvlaSi. 

sawarmoSi dasaqmebul muSa-mosamsaxureebis raodenoba Seadgens 340 

adamians.   

maqsimaluri raodenoba cvlaSi erTdroulad momuSaveTa mxriv 

(perspeqtivis gaTvaliswinebiT) -  250 ar aWarbebs. 

 aRniSnulidan gamomdinare, wylis maqsimaluri xarji cvlaSi (Tu 

miviReT, rom TanamSromlebis 100% sargeblobs sasadilosa da SxapebiT): 

 250 X 25 + 250 X 45 =6250 + 11250= 17500 l/dR. = 17,50 kub.m/cvlaSi. 

xolo samive cvlaSi daxarjuli wylis raodenoba toli iqneba: 

  17,5 kub.m/cvlaSi x 3 cvlaze =52.5 m3/dRe-RameSi (19162.5 m3/wel). 

▪ teqnologiur procesSi wyali gamoiyeneba klinkeris nedleulis 

momzadebisaTvis, romlis raodenoba yovel 1 tona klinkeris 

nedleulis gamoSvebisaTvis tolia 0.050 m3-is, anu wliuri raodenoba 

am mizniT gamoyenebuli wylisa 500000 tona klinkeris gamoSvebisas 

toli iqneba: 

500000x0.050=25000 m3/wel. 

aRniSnuli wyali klinkeris gamowvis Rumelidan orTqlis saxiT 

atmosferoSi gaifrqveva. 
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aseve wyali gamoiyeneba mtvriT dabinZurebuli teritoriis 

(maqsimum 5000 m2 farTobi) morwyvisaTvis, rom araxelsayrel 

meteorologiuri pirobebis dros ar moxdes amtverianeba. misi 

mosalodneli xarji 1 m2 farTobisaTvis tolia 1 litris, anu mTliani 

mosalodneli xarji erT morwyvaze toli iqneba: 

5000x1=5000 litri = 5 m3.  

Tu CavTvliT, rom weliwadSi es procesi moxdeba asjer, maSin 

wliuri xarji wylisa toli iqneba 500 m3-is. 

aRniSnuli wyali orTqlis saxiT atmosferoSi gaifrqveva. 

teqnikuri miznebisaTvis wylis aReba xorcieldeba maris arxidan 

Sesabamisi xelSekrulebis safuZvelze. 

  amrigad, sul sawarmos mier daxarjuli wylis maqsimaluri 

raodenoba iqneba: 

25000+ 19162.5+500= 44662.5  m3/wel. 

rogorc ukve iyo aRniSnuli, sasmel-sameurneo miznebisaTvis wylis 

momarageba xorcieldeba q. rusTavis wyalmomarageobis sistemidan 

Sesabamisi xelSekrulebis safuZvelze. 

teqnikuri miznebisaTvis wylis aReba xorcieldeba maris arxidan 

satumbi sadguris meSveobiT. 

 sawarmoSi warmoiqmneba Semdegi saxis Camdinare wylebi: 

- sameurneo-fekaluri wylebi, romelic Caedineba q. rusTavis 

sakanalizacio sistemaSi Sesabamisi xelSekrulebis safuZvelze. 

 sameurneo-fekaluri Camdinare wylebis SemadgenlobaSi _ rogorc 

wesi, Sedis: 

 - gauxsneli minarevebi, romlebic wyalSi msxvil Sewonil 

mdgomareobaSi imyofebian da araorganuli warmoSobis arian; 

 - koloiduri nivTierebebi, romlebic Sedgebian mineraluri da 

organuli nawilakebisagan; 

 - gaxsnili nivTierebebi, romlebic wyalSi imyofebian molekulur- 

dispersuli nawilakebis saxiT. 
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 sameurneo-fekaluri Camdinare wylebis dabinZurebis ZiriTadi 

maxasiaTebeli nivTierebebi arian: Sewonili nawilakebi, organuli 

nivTierebebi, azotis naerTebi, polifosfatebi, cximebi, qloridebi, 

kaliumi. 

 am kategoriis Camdinare wyalTan erTad CaSvebuli damabinZurebeli 

nivTierebebis masa erT sulze dReRameSi TiTqmis mudmivi sididea. 

 qvemoT mocemul cxril 48-Si moyvanilia sameurneo-fekalur 

Camdinare wyalSi damabinZurebel nivTierebaTa masa  msoflio 

janmrTelobis organizaciis monacemebiT (Rapid Assessment of Air, Water and 

Land Pollution Sourses, WHO, 1982).  

 

cxrili 48. Camdinare wylebSi adamianis mier dReRameSi gamoyofili 

damabinZurebeli nivTierebebi 

damabinZurebeli nivTiereba 
datvirTvis faqtori, 

g/1 adamianze dReRameSi 

Jbm5 45-54 

Jqm (biqromati) 1,6 Jbm5–- 1,9 Jbm5  

saerTo organuli naxSirbadi 0,6 Jbm5 –- 1,0 Jbm5 

Sewonili nawilakebi 70 –- 145 

qloridebi 4 –- 8 

saerTo azoti (N) 
   organuli azoti 
   Tavisufali amoniumi 
   nitrati 

6 –- 12 
0,4 X saerTo N 
0,6 X saerTo N 

0-dan  0,5-mde X saerTo N 

saerTo fosfori (P) 
   organuli fosfori 
   araorganuli fosfori 
   (orto- da polifosfati) 

0,6 –- 4,5 
0,3 X saerTo P 
0,7 X saerTo P 

 

kaliumi (K20) 2 –- 6 

 

rogorc kaspis cementis qarxanis Camdinare wylebSi aseve rusTavis 

cementis qarxnis Camdinare wylebSi ar aRmoCnda mikrobiologiuri 

damabinZureblebi. 
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5.2.2. niadagebis ekologiuri mdgomareoba 

 (rusTavis cementis qarxana) 

teritoriaze aRebuli niadagis nimuSebSi mJavianobis, mZime 

liTonebis gansazRvris Sedegebi (mg/kg) mocemulia cxril 49-Si. rogorc 

cxrilidan Cans tyviis Semcveloba kazmisa da ZiriTadi saamqros 

mimdebare teritoriebze Seadgens 28.0-28.5mg/kg, rac 2-jer aRemateba 

klarksa da 2.5-jer mis saSualo normas, xolo sacxovrebeli zonis 

teritoriaze niadagis nimuSebSi tyviis Semcveloba Seadgens 8.5mg/kg; am 

teritoriaze tyviiT dabinZureba ar aRiniSneba. rac Seexeba kadmiums misi 

Semcveloba yvela zonaSi Seadgens 1.0mg/kg-ze, rac 7-jer aRemateba 

klarkis raodenobas. es miuTiTebs niadagis kadmiumiT dabinZurebaze. 

danarCeni mZime liTonebi ar aRemateba klarkis Semcvelobas. 

 

cxrili 49. mZime liTonebis Semcveloba niadagSi mg/kg mSral masaze 

(rusTavi) 

# 
wertilis 

dasaxeleba 
pH 

Cd Mn Pb Cu Zn Ni Co Cr 

jamuri forma 

1 

ZiriTadi saamqros 

mimdebare 

teritoria 

7.9  1.0 550 28.5 2.0 21 3.0 3.0 1.6 

2 

kazmis saamqros 

mimdebare 

teritoria 

7.6  1.0 550 28.0 3.0 17 3.5 3.5 1.6 

3 
sacxovrebeli zonis 

teritoria 
7.65  1.0 550 8.5 1.0 15 2.5 2.5 1.6 

 

teritoriis niadagis nimuSebSi navTobis jamuri naxSirwyalbadebis 

gansazRvris Sedegebi mocemulia cxril 50-Si. 
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cxrili 50. niadagis nimuSebSi navTobis jamuri naxSirwyalbadebis 

Semcveloba 

# SerCeuli wertilis dasaxeleba TPH (mg/kg) 

1 ZiriTadi saamqros mimdebare teritoria  10 

2 kazmis saamqros mimdebare teritoria  10 

3 sacxovrebeli zonis teritoria  10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d a s k v n e b i 

 

miRebuli Sedegebis safuZvelze dasknis saxiT vayalibebT, rom: 

 

• saqarTveloSi cementis warmoebidan wlebis mixedviT adgili aqvs 

emitirebuli saTburis gazebis matebas.  
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• sakvlevi wlebis pirvel intervalSi (1980-1990ww) mateba aixsneba 

warmoebaSi gamoyenebuli teqnikis moZvelebiT. 

•  sakvlevi wlebis meore intervali (1990-1998ww) emTxveva qveynis 

postsabWoTa periodis mdgomareobas. periodulad Sewyvetili 

eleqtro Tu gazmomarageba, gaurkveveli vadebiT SeCerebuli 

samuSao grafiki (cementis qarxnis normaluri funqcionirebis 

erT-erTi piroba misi 24 saaTiani samiSao grafikia) pirdapir 

aisaxeba qarxnis energomoxmarebis zrdaze, rac Tavis mxriv 

gansazRvravs saTburis gazebis emisiebis aseT mkveTr zrdas. 

•  kvlevis bolo periodSi (1998-2009ww), kerZod 2006 wlidan, rogorc 

ukve avRniSneT, qarTul cementis warmoebaSi Semodis kompania 

“haidelbergi”, romelmac qarxnebSi gaatara Zireuli 

rekonstruqcia da danerga Tanamedrove teqnologiebi. aRniSnul 

qmedebebs unda gamoewvia saTburis gazebis emisiebis Semcireba, 

Tumca warmoebulili kvlevebi sawinaaRmdego suraTs aCvenebs. 

2008 wlidan cementis warmoebis energomoxmarebaSi cvlilebebi 

moxda – bunebrivi airi Caanacvla erovnulma qvanaxSirma, 

qvanaxSiri gamoirCeva saTburis gazebis emisiis maRali 

maCvenebliT, ramac gansazRvra cementis warmoebidan saTburis 

gazebis emisiis zrda. 

• kaspis cementis qarxnis mimdebare teritoriaze niadagebis 

ekologiuri mdgomareoba Semdegia: tyviis Semcveloba 

klarkSi Seadgens 16mg/kg mSral masaze. misi Semcveloba 

SeiZleba meryeobdes zRvrebSi 0.2-200mg/kg. saSualo raodenoba 

Seadgens 10mg/kg. sakvlev niadagebSi tyviis Semcveloba 

meryeobs 1.06-32.4 mg/kg farglebSi, e.i. zogierT adgilas tyviis 

Semcveloba aRemateba rogorc klarkis Semcvelobas 1.5-2-jer, 

ise mis saSualo Semcvelobas 2.5-3-jer. Tumca unda aRiniSnos, 

rom momatebuli tyviis Semcveloba niadagSi SeiZleba 

gamowveuli iyos ara cementis qarxnis gamonabolqviT, aramed 

avtotranspotis gamonabolqviT.   
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TuTiis Semcveloba klarkSi Seadgens 85mg/kg. meryeobs 10-

300mg/kg zRvrebSi. saSualo raodenoba -  50mg/kg. sakvlev 

niadagebSi TuTiis Semcveloba meryeobs 75.6-1225.3mg/kg, rac 3-

14-jer aRemateba klarkis raodenobas da 1.5-24.5-jer, mis 

saSualo Semcvelobas.  

rkinis Semcveloba klarkSi 4.20%. Cvens mier miRebul 

monacemebSi rkinis Semcveloba meryeobs 0.08-0.20%-is 

farglebSi, rac miuTiTebs imaze, rom sakvlevi niagagebis 

rkiniT dabinZurebas ara aqvs adgili. 

rusTacis cementis qarxnis mimdebare teritoriaze niadagebis 

ekologiuri mdgomareoba Semdegia: tyviis Semcveloba kazmisa 

da ZiriTadi saamqros mimdebare teritoriebze Seadgens 28.0-

28.5mg/kg, rac 2-jer aRemateba klarksa da 2.5-jer mis saSualo 

normas, xolo sacxovrebeli zonis teritoriaze niadagis 

nimuSebSi tyviis Semcveloba Seadgens 8.5mg/kg; am teritoriaze 

tyviiT dabinZureba ar aRiniSneba. rac Seexeba kadmiums misi 

Semcveloba yvela zonaSi Seadgens 1.0mg/kg-ze, rac 7-jer 

aRemateba klarkis raodenobas. es miuTiTebs niadagis 

kadmiumiT dabinZurebaze. danarCeni mZime liTonebi ar 

aRemateba klarkis Semcvelobas. 

 

• rogorc kaspis cementis qarxanis Camdinare wylebSi aseve rusTavis 

cementis qarxnis Camdinare wylebSi ar aRmoCnda 

mikrobiologiuri damabinZureblebi 
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