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siTxeSi CaZiruli wris da rkalebis mcocavi 

reJimiT garsdenis kompiuteruli modelireba 
 

d.kiRuraZe, k.gigitelaSvili, o.kiRuraZe 

 

siTxis an airis moZraobis kompiuteruli modelirebisaTvis gamoyenebulia programuli 
paketi FLUENT da GAMBIT.  

ganxilulia siTxeSi CaZiruli sxvadasxva formis figurebis (wre, wris 3/4, 1/2½da 1/4 
rkalebi) gliceriniT, mcocavi reJimiT garsdenis kompiuteruli modelirebis suraTebi. 
reinoldsis ricxvis saSualo mniSvnelobaa 112.0ReL = , xolo nakadi siCqaris diapazonia 1-

4.7 mm/wm. rkalebis garsdenisas dafiqsirebulia TiTo wyvili grigli, romelTa centrebs 
Soris manZili SesabamisobaSia eqsperimentiT miRebul monacemebTan (naxevar wris garsdena). 
mcocavi reJimiT dinebisas wris da misi sxvadasxva rkalis nakadis reversi praqtikulad 
gavlenas ar axdens dinebis hidrodinamikur suraTze.   

hidrodinamikuri procesebis vizualuri warmodgena, pirvel rigSi, mniSvnelovania 
swavlebis procesisaTvis. leqciebisa da seminarebis Catarebis dros vizualuri 
gamosaxulebebi da animaciuri suraTebi mniSvnelovnad amaRleben masalis aTvisebis unars. 
aseve sagulisxmoa msmenelebSi hidrodinamikuri intuiciis formirebis xelSewyoba. 

  

hidrodinamikuri procesebis dakvirvebisaTvis nakadis vizualizacias uZvelesi 

droidan eniWeboda mniSvnelovani roli. igi iZleoda movlenis xarisxobrivi gagebisa 

da bolo periodSi ki ukve raodenobrivi Sefasebis SesaZleblobas.  

nakadis dinebis erT-erTi saxea mcocavi reJimi, romelic xorcieldeba nakadis 

Zalian mcire siCqareebis pirobebSi  (reinoldsis dabali ricxvebis pirobebSi).  

viwro RreCoSi (xelsawyo Hele-Shaw) sxvadasxva sxeulis garsdenis suraTebi 

aseTi reJimebisaTvis rogorc Teoriul, aseve praqtikul interess iZens.    

[1]–Si mocemulia aSS-is, inglisis, safrangeTis, iaponiisa da sxva qveynebis 

specialistebis eqsperimentuli kvlevis Sedegebi siTxeebisa da gazebis sxvadasxva 

pirobebSi dinebis amsaxveli fotoebis saxiT. am masalebis klasifikacia, damuSaveba 

da komentarebi Sesrulebulia cnobili amerikeli mecnieris milton van-daikis mier. 

es wigni unikaluria imiTac, rom hidrodinamikis arsebobis ornaxevari saukunis 

periodSi igi am saxis erTaderTi naSromia.  

xelsawyo Hele-Shaw warmoadgens erTmaneTTan Zalian axlos mdebare (erTeuli 

milimetrebi) ori paraleluri firfitiT Seqmnil viwro RreCos Sevsebuls siTxiT, 

romelic moZraobaSi modis boloebs Soris modebuli mudmivi wnevaTa sxvaobiT. 

siTxeSi CaZirulia sxvadasxva sxeuli- “winaRoba”, romlis garsdenac kvlevis 

obieqts warmoadgens. xelsawyos Sesasvlel nawilSi SehyavT Semaferadebeli 

nivTiereba, raTa SesaZlebeli gaxdes nakadze vizualuri dakvirveba da hidravlikuri 

movlenebis fotografireba.  

aseTi saxis eqsperimentebis Catareba did teqnikur sirTuleebTanaa 

dakavSirebuli, maSin rodesac procesebis kompiuteruli modelirebiT SedarebiT 

martivad miiReba nakadis siCqarisa da wnevis Zalwirebis suraTebi sxvadasxva 

sxeulis garsdenis SemTxvevebisaTvis.  

siTxis an airis moZraobis modelirebisaTvis gamoyenebulia hidroaerodinamikuri 

programebi FLUENT da GAMBIT. es programuli paketi farTod gamoiyeneba iseT 
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sferoebSi, rogoricaa: aviacia, energetika, saavtomobilo industria, qimia, fizika 

da sxv. maTi momxmareblebia iseTi cnobili firmebi, rogoricaa BOING, BMW da 

sxv.  
FLUENT da GAMBIT  programebTan muSaoba moicavs sam ZiriTad etaps [2]: 1) 

badis generireba programa GAMBIT–Si da naxazis gadatana programa FLUENT–Si; 
2) gamoTvlebis Catareba da 3) Sedegebis gamotana. programa FLUENT–Si 
gamoTvlebis Catareba SesaZlebelia rogorc or, aseve sam ganzomilebian areSi (2D 
da 3D). meore etapis win saWiroa SevitanoT nakadis sawyisi monacemebi: siCqare, 

temperatura, wneva, simkvrive, dinebis saxe da sxv. bolo etapze SeiZleba 

ganisazRvros nakadis siCqare, siCqaris veqtori, wneva. temperatura sasurvel 

wertilebSi da agreTve nakadis nebismier kveTSi SeiZleba miviRoT siCqarisa da 

wnevis profili.  
hidrodinamikuri procesebis vizualuri warmodgena, pirvel rigSi, mniSvnelovania 

swavlebis procesisaTvis. leqciebisa da seminarebis Catarebisas vizualuri 

gamosaxulebebi da animaciuri suraTebi mniSvnelovnad amaRleben Teoriis gagebis 

unars. kidev ufro sagulisxmoa msmenelebSi hidrodinamikuri intuiciis formirebis 

xelSewyoba.  
siTxeSi CaZiruli sxvadasxva formis figurebs: wre, wris 3/4; 1/2½da 1/4 

rkalebi, garsdenis kompiuteruli suraTebi naCvenebia naxazebze 1-4. Sesabamis 1-4 

naxazebze mocemulia siCqaris Zalwirebi, veqtorebi da siCqaris mrudebi 

maxasiaTebel kveTebSi da nakadis reversis SemTxvevebi. 

gaangariSebebi Catarebulia gliceriniT mcocavi reJimiT garsdenis pirobebSi: 

ρ =1266.5 kg/m3; dinamikuri siblantis koeficienti μ =0.799 pa.wm da kinematikuri 

siblantis koeficienti ν = 41031.6 −⋅  m2/wm. dinebis maxasiaTebeli parametrebi 

mocemulia im kveTebSi, romlebic miTiTebulia naxazebze pirobiTi nulidan 

daSorebul manZilebze (pirobiTi nuli daSorebulia wrewiris centridan 100 mm 

manZilze). yvela suraTze nakadis moZraobis mimarTuleba aris marcxnidan marjvniv, 

Tu specialurad ar aris miTiTebuli moZraobis mimarTulebis Sesaxeb.  

nax. 1.1. naCvenebia wris garsdena glicerinis nakadiT.  wris diametria 20 mm, 

nakadis siCqarea 1 mm/wm da dRe =0.0317 da LRe =0.0995. nakadis gadaadgileba xdeba 

siTxis calkeuli moculobebis brunvis (dagrigalebis) gareSe. dinebis suraTi 

simetriulia.  

nax. 2.1. naCvenebia 20 mm diametris wris ¾3/4¾ rkalis  garsdena. nakadis siCqarea 

1,6 mm/wm, LRe =0.119. 

nax. 3.1. naCvenebia 20 mm diametris wris 1/2¾ rkalis  garsdena. nakadis siCqarea 

2,3 mm/wm, LRe =0.114. 

nax. 4.1. naCvenebia 20 mm diametris wris 1/4¾ rkalis  garsdena. nakadis siCqarea 

7.4  mm/wm, LRe =0.117. 

1.4, 2.4, 3.4 da 4.4 suraTebi Seesabameba nakadis reversis SemTxvevebs. 

praqtikulad garsdenis suraTebi simetriulia.  
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1.1. wris gliceriniT garsdenis kompiuteruli modelireba. 
siCqaris Zalwirebi. 0995.0Red =  

 

 

1.2. wris gliceriniT garsdenis kompiuteruli modelireba. 
                     siCqaris veqtorebi maxasiaTebel kveTebSi 

 

 
1.3. wris gliceriniT garsdenis kompiuteruli modelireba. 

                     siCqaris ganawilebis mrudebi maxasiaTebel kveTebSi 
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1.4. wris gliceriniT garsdenis kompiuteruli modelireba. 
                     nakadis reversi 
 

 

2.1. wris 3/4 rkalis gliceriniT garsdenis kompiuteruli modelireba. 
siCqaris Zalwirebi. 019.0ReL =  

 

 

2.2. wris 3/4 rkalis gliceriniT garsdenis kompiuteruli modelireba. 
                     siCqaris veqtorebi 
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2.3. wris 3/4 rkalis gliceriniT garsdenis kompiuteruli modelireba. 
                     siCqaris grafikebi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
2.4. wris 3/4 rkalis gliceriniT garsdenis kompiuteruli modelireba. 

nakadis reversi

      
3.1. wris 1/2 rkalis gliceriniT garsdenis kompiuteruli 

modelireba. siCqaris Zalwirebi.  114.0ReL =  
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3.2. wris 1/2 rkalis gliceriniT garsdenis kompiuteruli 

modelireba. siCqaris veqtorebi 
 
 
 

 

 
3.4. wris 3/4 rkalis gliceriniT garsdenis kompiuteruli modelireba. 

   nakadis reversi 

 

 
3.3. wris 1/2 rkalis gliceriniT garsdenis kompiuteruli 

modelireba.  siCqaris grafikebi 
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4.1. wris 1/4 rkalis gliceriniT garsdenis kompiuteruli 

modelireba. siCqaris Zalwirebi.  117.0ReL =  
 
 
 
 

  
4.3. wris 1/4 rkalis gliceriniT garsdenis kompiuteruli 

modelireba.  siCqaris grafikebi 
 

4.2. wris 1/4 rkalis gliceriniT garsdenis kompiuteruli 

modelireba. siCqaris veqtorebi. 
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4.4. wris 1/4 rkalis gliceriniT garsdenis kompiuteruli 

modelireba. nakadis reversi 
 

 

rkalebis Sida nawilSi, rogorc mosalodneli iyo, aRiniSneba erTi wyvili 

grigali, romelTa centrebs Soris manZilebi naxazebis mixedviT tolia, mm:  nax. 1.1. 

- 8,4;  nax. 2.4. - 8,3;  nax. 3.1. - 11,5; nax. 3.4. - 11,3; nax. 4.1. - 7.8 da nax. 4.4. - 

7,9. anu wris diametrze dayvanili sidideebia: 0.42, 0.57 da 0.39 Sesabamisad da 

analogiurad rkalis sigrZeze dayvanili ki - 0.176, 0.360 da 0.509 Sesabamisad. 
 

[1]-Si mocemulia naxevar wris aluminis fxvniliT dispergirebuli gliceriniT 

garsdenis ( 031.0Red = ) wyvil grigalebs Soris eqsperimentulad gansazRvruli  

manZili - 0.52d. am ukanasknelis gadaxra kompiuteruli modelirebiT miRebul 

sididisagan Seadgens 9%, rac SesaZlebelia dakavSirebulia glicerinis 

Tbofizikuri maxasiaTeblebisa da reinoldsis ricxvebis gansxvavebebTan.       
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