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lamara gobejiSvili, naTia xazaraZe
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laqsaRebavebis warmoebis garemoze miyenebuli 
zianis ekonomikuri gaangariSeba

anotacia: laqsaRebavebis airuli gamonabolqvebis gaan­
gariSebas didi mniSvneloba aqvs garemos dacvisaTvis. am 
warmoebis airuli gamonabolqvebi dabinZurebulia mavne 
organuli nivTierebebiT: toluoli, qsiloli da sxv. ga­
maWuWyianebeli nivTierebebis gamoyofa xdeba Rebvisa da 
Srobis dros, am dros atmosferoSi xvdeba gamxsnelis aqro­
ladi nawilis wili da sxva aerozolebi.
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ECONOMIC CALCULATION OF DAMAGE TO 
ENVIRONMENTAL IMPACTS

Abstract: of embedded gas emissions is of great importance for envi-
ronmental protection. Gas emissions of this production are contaminated 
with harmful organic substances: toluol, chilloi and others. The contami-
nating substances are separated during fur and drying, while the atmos-
pheric part of the aqueous part of the solvent and other aerosols occurs.
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laqebisa da saRebavebis warmoeba qimiuri mrewvelobis 
erT-erTi gavrcelebuli dargia. warmoebaSi gamoyenebuli 
masalebis sxvadasxva fuZeebis speqtri farToa. saRebave
bis warmoeba xdeba ZiriTadad mcire sawarmoebSi. msoflio 
bazarze xvdeba alkiduri saRebavebi da laqebi, romlebic 
SesaZloa gamoyenebul iqnes, rogorc zeTovani saRebavebi. 
alkiduri saRebavebis, emalisa da laqebis dasamzadeblad 
iyeneben alkidur fisebs. damzadebis procesSi warmoiqmne
ba naxevrad gamWirvale mtkice afski, romelic meqanikurad 
mdgradia garegani dazianebebis mimarT. maTi warmoebisaTvis 
gamoiyeneba mcenareuli warmoSobis zeTebi, amitom am jgu
fis masalebis areva xdeba zeTovani masalebis jgufTan. Ta
namedrove warmoeba iyenebs mxolod pentaftalur alkidebs.

sawarmoSi aRiricxa atmosferul haerSi gafrqveuli yve
la is mavne nivTiereba, romelic warmoiqmneba sawarmos da
binZurebis stacionaruli gamoyofis wyaroebidan _ rogorc 
organizebuli, aseve araorganizebuli gafrqvevebis saxiT. 
saqmianobisaTvis saWiro mowyobiloba-danadgarebis ganTav
sebis mdgomareoba mocemulia sawarmoo obieqtis gengegmaze, 
saidanac cxadad Cans, rom garemos umTavresi damabinZure
beli wyaroa: nedleulis Semrevi mowyobilobebi (kasrebi). 
dabinZurebis wyaroebis daxasiaTebisas, pirvel rigSi, ga
saTvaliswinebelia, Tu ramdenad akmayofilebs Tanamedrove 
moTxovnebs gamoyenebuli (saRebavis Semrevi da sasresi) da
nadgarebi. sawarmoSi arsebuli danadgarebi ar aris aRWur
vili atmosferoSi mavne nivTierebaTa gafrqvevis Semamci
rebeli mowyobilobebiT. aq ZiriTadad gasaTvaliswinebelia 
Semdegi SemTxvevebi: mtvris gafrqveva xdeba araorganizebuli 
wyarodan bunebrivi ventilaciis gziT (Senobis fanjrebi da 
Riobebi): formaldehidis gafrqveva xdeba gamwovi karadidan 
(organizebuli, airgamwovi milidan formaldehidis mzom 
kolbaSi Camosxmis dros. zemoaRniSnulis gaTvaliswinebiT, 
sawarmos saqmianobis dros atmosferoSi mavne nivTierebaTa 
gamoyofas adgili aqvs saRebavis komponentebis Serevis dros.

imisaTvis, rom viangariSoT, damabinZurebeli nivTiere
bebis raodenoba, unda vicodeT SesaReb masalaSi gamxsnelis 
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wili, laqsaRebavebis masalebis wili da Rebvisa da Srobis 
procesSi gamoiyofili nivTierebebis raodenoba.

laqsaRebavebis warmoebis garemoze miyenebuli zianis 
ekonomikuri gaangariSebisaTvis saWiroa Semdegi monacemebi:

wliuri xarjis monacemebis gadaangariSeba
gaangariSeba erT Tveze (intensiuri samuSao Tve) _ ki

logrami.
xarji samuSao dReebis raodenobaze,
samuSao saaTebis raodenoba dReSi.
gamoyenebuli masalebi.
Rebvis meTodika.
airmavalis sigrZe (2 m.).
saqvabe _ saTbobis xarji t/wl.
milis simaRle m.
saTbobis marka.
saRebaviT dafarvis procesi SeiZleba iyos sxvadasxva, 

magram upiratesoba eniWeba pnevmatur meTods. 
Rebvisa da Srobisas gamaWuWyianebeli nivTierebebis ga

moyofis wili (%) mocemulia cxrilSi 1

cxrili 1

gamafrqveveblebi

gamaWuWyianebeli nivTierebebis 
gamoyofa

aerozolis 
saxiT 

dakarguli 
saRebavis 

wili

Rebvis 
dros 

gamoyofili 
gamxsnelis 

wili

Srobis 
dros 

gamoyofili 
gamxsnelis 

wili

pnevmaturi 30 25 75
uhaero 2,5 23 77

eleqtruli 0,3 50 50
pnevmoeleq- 

truli
3,5 20 80

bazarze Semosuli yvela farTod gavrcelebuli la-
qsaRebavebis markebia: gamxsneli 646, gamxsneli P4, emali 
МС-12, emali МС-17, emali _ ПФ-13 da sxv.

bunebrivi ventilaciiT sawarmo saTavsoSi ganTavsebuli 
yvela danadgaridan gatanili mavne nivTierebis raodenoba 
iangariSeba formuliT:

M zog/aircvla=Mwm *n* kO* kO (1_ kO ) g/wm
sadac: n erT gafrqvevis wyarod gaerTianebuli erTgva-

rovani danadgarebis raodenobaa;
kO adgilobrivi gamwovis efeqturobis koeficientia, 

(udris _ 0,9). 
kO daleqvis gravitaciuli koeficientia da udris 0,4;
kO uganzomilebo sididea =1.0. emisiis SefasebisaTvis 

gamoyenebuli aRniSnuli saxelmZRvanelo meTodikebis mi-
xedviT gansazRvruli konkretuli saangariSo formulebi 
warmodgenilia winamdebare dokumentis me-7 TavSi `atmos-
ferul haerSi gafrqveul mavne nivTierebaTa raodenobis 
angariSi~. aRniSnuli saxelmZRvanelo meTodikebis mixedviT 
gansazRvruli moTxovnebis Sesabamisad gaangariSeba Cata-
rebulia sawarmos dagegmili datvirTvis pirobebisaTvis.

mavne nivTierebaTa gafrqvevebis gaangariSeba

carcis mtvris gafrqvevebis angariSi xorcieldeba me-
Todikis Sesabamisad, romlis mixedviT carcis mtvris xv. 
gafrqvevis koeficienti aRebulia 0,08 kg/t. sawarmoSi wlis 
ganmavlobaSi gamoiyeneba 315,0 t carci. cvlaSi _ 1050,0 kg. 
erT cvlaSi carcis Cayra SemrevSi grZeldeba 1 saaTi. aqedan 
gamomdinare atmosferoSi carcis mtvris jamuri gafrqveva 

G atmosfero = 315,0 t *0,08*0,4 /1000= 0,0101t 
atmosferoSi carcis mtvris maqsimaluri gafrqveva 
М =1,05*0,08 *0,4*1,0*1,0/3600 =9,3*10-6 gw
formaldehidis gafrqvevis angariSi xorcieldeba meTo-

dikis Sesabamisad, romlis mixedviT formaldehidis aqro-
ladoba udris 

Мxv = 1,67*10-4 g/wm
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formaldehidis Casxma-moreva grZeldeba 10 wT. 
erT cvlaSi gafrqveva 
М sawarmo= 10 wT * 60 * 1,67*10-4 g/wm = 0,1
G t/ wl = 0,102 * 300 /106= 0,0000306t/wel=3,06*10-5

gafrqvevebis gaangariSebis jamuri Sedegebi
cxrili 2

kodi

mavne 
nivTierebaTa 
dasaxeleba 
(formula

emisia gaw-
mendis gaTva-
liswinebis 

gareSe

gawmen- 
dis 

efeq- 
turo-
ba, %

emisia gaw-
mendis gaTva-
liswinebiT

g/wm t/wel. g/wm t/wel.

2902
araorgan. 

mtveri SiO2 
< 20%

9,3* 
10-6 0,010 0,00

9,3* 
10-6 0,010

1325
formal- 
dehidi

1.67* 
10-4

3,06* 
10-5 0.00

1,67* 
10-6

3,06* 
10-5

jami
1,76* 
10-4 0,010 0,00

1,76* 
10-4 0,010
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