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Camdinare wylebis saleqrebSi Sewonili nawilakebis 

koncentraciis cvlilebis dinamikis kvleva  

 

i. inaSvili, i. denisova  

(saqarTvelos teqnikuri universiteti) 

 

reziume: statiaSi ganxilulia Camdinare wylebis gawmendis dros, saleqreb-

Si gravitaciuli daleqvisas, Sewonili nawilakebis koncentraciis 

cvlilebis dinamika. laplasis hifsometrul kanonze dayrdnobiT, 

miRebulia Sewonili nawilakebis moculobiTi koncentraciis, da-

leqvis siRrmeze damokidebulebis saangariSo gantoleba. gansazRv-

rulia Sewonili nawilakebis laminarul da gardamaval garsSemo-

denis reJimebs Soris zRvruli koncentraciis mniSvneloba. gamoTv-

lilia, ra siRrmeze xdeba nawilakebis laminaruli garsSemodenis 

reJimis gadasvla gardamavali garsSemodenis reJimSi. 

  

sakvanZo sityvebi: Camdinare wylebi; sedimentacia; hidravlikuri sisxo; 

zRvruli koncentracia; nawilakis garsSemodenis reJimi. 

 

 

1. Sesavali 

 

Camdinare wylebis gawmendis yvelaze martivi da efeqturi saSualebaa 

Sewonili, dispersiuli minarevebis moSoreba sedimentaciiT (daleqviT). se-

dimentaciis procesi mimdinareobs gravitaciuli Zalebis zegavleniT, TviT-

neburad, specialur nagebobebSi _ saleqrebSi.  

saleqrebs iyeneben Camdinare wylebis saboloo gawmendisTvis (mxolod 

uxsnari minarevebis moSorebis saWiroebis SemTxvevaSi) an rogorc mosamza-

debel etaps biologiuri gawmendis win, amitom saleqrebis gaangariSebisaT-
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vis Camdinare wylebis daleqvisas mimdinare procesebis kvlevas didi praq-

tikuli mniSvneloba eniWeba. 

vinaidan Camdinare wylebi polidispersiuli, heterogenuli, agregatu-

lad aramdgradi sistemaa, amitom saleqrebis gaTvlisas aucilebelia Ziri-

Tadi saangariSo parametrebis swori gansazRvra. Camdinare wylebis sedi-

mentaciis kvlevisas umniSvnelovanesi parametrebia Sewonili nawilakebis 

hidravlikuri sisxo (daleqvis siCqare) da maTi koncentracia. 

saleqrebSi gravitaciuli daleqvisas Sewonili nawilakebis koncent-

racia TandaTanobiT izrdeba wylis zedapiridan saleqris fskeris mimar-

TulebiT (nax. 1). Tavisufali daleqvis zonis qvemoT (1) yalibdeba SezRu-

duli daleqvis (2) da naleqis gamkvrivebis (3) zonebi. realurobaSi Sewoni-

li nawilakebis daleqvisas ZiriTad zonebs Soris warmoiqmneba mcire sis-

qis mqone gardamavali zonebi. 

 
 

nax.1. saleqarSi Sewonili nawilakebis daleqvis procesis sqema 

1- Tavisufali daleqvis zona; 2 - SezRuduli daleqvis zona; 

3 - naleqis gamkvrivebis zona 
 

ganvixiloT Camdinare wylebSi Sewonili nawilakebis sedimentaci-

isas koncentraciis cvlilebis dinamika.  
 

 
nax. 2. Sewonili nawilakebis daleqvis siCqaris droze 

damokidebulebis grafiki 
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daleqvis sawyis etapze (nax. 2) nawilakebis moZraoba aCqarebulia (mo-

nakveTi ab). nawilakebze moqmedi Zalebis dinamikuri wonasworobis damyare-

bis Semdeg, rodesac winaRobis Zala gautoldeba simZimis Zalisa da amomg-

debi Zalis tolqmeds, nawilakebi iZens mudmiv siCqares (monakveTi bc). nawi-

lakebis koncentraciis zrdasTan erTad Tavs iCens SezRuduli daleqva, 

romlis drosac dispersiuli fazis nawilakebs Soris urTierTqmedebis 

Sedegad Cndeba damatebiTi Zalebi. koncentraciis zrdasTan erTad izrdeba 

hidrodinamikuli winaaRmdegoba. yovelive es iwvevs Sewonili nawilakebis 

daleqvis siCqaris klebas (monakveTi cd). daleqvis procesis bolo fazaze 

xdeba naleqis gamkvriveba. koncentracia imdenad izrdeba, rom rTuldeba 

siTxis SeRweva nawilakebs Soris. am procesis dros nawilakTa daleqvis 

siCqare Zalian mcirea [1, 2, 3, 4, 5]. 

 

2. ZiriTadi nawili 

 

ganvsazRvroT Camdinare wylebSi Sewonili nawilakebis koncentraciis 

daleqvis siRrmeze damokidebuleba. amisaTvis, SegviZlia visargebloT lap-

lasis hifsometruli kanoniT, romelic perenma gamoiyena myardispersiuli 

sistemisTvis. perenma daadgina, rom siTxeSi, gravitaciuli daleqvis piro-

bebSi, Sewonili nawilakebis daleqvis siRrmis matebasTan erTad nawila-

kebis raodenoba eqsponencialurad izrdeba. igive damokidebulebiT xdeba 

molekulebis ganawilebis kleba haeris svetis simaRlis matebasTan erTad. 

amitom, nawilakebis koncentraciis daleqvis siRrmeze damokidebulebis ga-

saangariSeblad, perenma gamoiyena gravitaciul velSi molekulebis simaR-

leze ganawilebis kanoni _ = exp − . mravalricxovani cdebis meSveo-

biT dadginda am kanonis marTebuleba monodispersiuli, Txevadi, mcire zo-

mis nawilakebis Semcveli sistemebisTvisac [6, 7, 8, 9, 10].  

bolcmanis mudmivas temperaturaze namravlis (kT), saSualo kinetikuri 

energiis saSualebiT gamosaxviT, kT= კ, hifsometruli formula miiRebs 

Semdeg saxes:  
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  = exp −
კ

, (1) 

sadac aris Sewonili nawilakebis sawyisi raodenobrivi koncentracia; 

 _ siRrmeSi Sewonili nawilakebis raodenobrivi koncentracia;  

m _ Sewonili nawilakebis masa, kg; კ _ nawilakebis saSualo kinetikuri 

energia, j: 

  კ = 	
, (2) 

 _ Sewonili nawilakebis daleqvis saSualo siCqare, m/wm; h _ nawilakebis 

daleqvis siRrme, m. 

gamovsaxoT raodenobrivi koncentraciebi moculobiTi koncentracie-

bis meSveobiT:  

  =
ნ
	; (3) 

  =
ნ	 , (4) 

sadac  aris h siRrmeSi nawilakebis moculobiTi koncentracia;  _ 

Sewonili nawilakebis sawyisi moculobiTi koncentracia. 

kinetikuri energiis sididisa da (3, 4) gantolebebis gaTvaliswinebiT, 

gamosaxuleba (1) miiRebs Semdeg saxes: 

  = exp . (5) 

gantoleba (5) Sewonili nawilakebis moculobiTi koncentraciis damo-

kidebulebaa daleqvis siRrmeze.  

am gantolebis galogariTmebiT gamovTvaloT Sewonili nawilakebis 

daleqvis siRrme: 

  ℎ = ∙	 		 . (6) 

miRebuli (5, 6) damokidebulebebis gamoyenebiT SesaZlebelia davadgi-

noT, ra koncentraciis SemTxvevaSi (an ra siRrmisas) gadadis nawilakebis 

daleqva laminaruli garsSemodenis reJimidan gardamavali garsSemodenis 

reJimSi. amisaTvis, orive SemTxvevisTvis ganvsazRvroT nawilakze moqmedi 

winaRobis Zalis sidideebi. 

Camdinare wyalSi Sewonili nawilakebis sawyisi raodenoba 
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 =
ნ
= . (7) 

Tavisufali daleqvisas, nawilakebis laminaruli garsSemodenis dros, 

sistemis yvela nawilakze moqmedi winaRobis Zala წინ
ლ
 gamoisaxeba damokide-

bulebiT: 

  წინ
ლ = 3 ლ = ∙ 3 ლ = ლ, (8) 

sadac aris siTxis dinamikuri siblante, pawm; ლ- nawilakis hidravlikuri 

sisxo laminaruli garsSemodenisas, m/wm. 

koncentraciis zrdasTan erTad, nawilakebs Soris urTierTqmedebis Se-

degad gaCenili damatebiTi winaRobis Zalebis gamo, nawilakebis garsSemo-

dena kargavs laminarul xasiaTs. am SemTxvevaSi winaRobis Zala gamoiTv-

leba niutonis blanti xaxunis winaRobis formuliT: 

   წინ
გ = ს გ = ს გ , (9) 

sadac წინ
გ  aris nawilakze moqmedi winaRobis Zala gardamavali reJimiT 

garsSemodenisas; 		_ nawilakze moqmedi winaRobis koeficienti; გ	_ nawi-
lakis hidravlikuri sisxo gardamavali reJimiT garsSemodenisas, m/wm; 	_ 
sferosebri nawilakis midelis farTobi, m2:  

  S = . (10) 

amgvarad, gardamavali reJimiT nawilakebis garsSemodenisas yvela nawi-

lakze moqmedi winaRobis Zala iqneba: 

  წინ
გ = ს გ = ს გ = ს გ , (11) 

sadac aris nawilakebis raodenoba gardamaval reJimSi;  _ gardamaval 

reJimSi nawilakebis moculobiTi koncentracia. 

koncentraciis zRvrul mniSvnelobad miviCnioT nawilakebis iseTi moculo-

biTi koncentracia , romlis drosac nawilakebis laminarul da gar-

damaval reJimebSi garsSemodenisas winaRobis Zalebi erTnairia: 

  წინ
ლ 	= 	 წინ

გ  ლ = ს გ  = ლ

ს გ
. (12) 

gantoleba (12) nawilakebis laminarul da gardamaval garsSemodenis 

reJimebs Soris koncentraciis zRvrul mniSvnelobaa. 
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imis dasadgenad, Tu ra ℎზღ  siRrmeze xdeba nawilakebis daleqvis la-

minaruli garsSemodenis reJimis gadasvla gardamavali garsSemodenis 

reJimSi, (6) gantolebaSi zRvruli koncentraciis mniSvneloba gamovsaxoT 

(12) gantolebis meSveobiT: 

  ℎზღ = 	 ∙ ln ლ

ს გ
. (13) 

 (13) gantolebiT ganisazRvreba, saleqarSi Sewonili nawilakebis da-

leqvisas, laminaruli garsSemodenis reJimis gardamaval garsSemodenis re-

Jimze gadasvlis siRrme. 

 

 

3. daskvna 

 

amgvarad, Catarebuli analizis Sedegad miRebulia damokidebulebebi, 

romlebic saSualebas iZleva Sewonili nawilakebis daleqvis siRrmidan ga-

momdinare davadginoT maTi moculobiTi koncentracia, aseve koncentraciis 

zRvruli mniSvneloba nawilakebis laminarul da gardamaval garsSemode-

nis reJimebs Soris da am koncentraciisas Sewonili nawilakebis daleqvis 

siRrme.  

miRebuli damokidebulebebis gamoyenebiT SesaZlebelia, Camdinare 

wylebSi Sewonili nawilakebis koncentraciis mixedviT, davadginoT, romel 

garsSemodenis reJimSi ileqeba Sewonili nawilakebi da romeli formuliT 

unda vawarmooT nawilakebze moqmedi winaRobis Zalisa da hidravlikuri 

sisxos gaangariSeba.  
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