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mdinareebSi tranzituli nakadis moZraobis 

kanonzomierebebi  

 

l. klimiaSvili, d. gubelaZe, d. gurgeniZe, m. nacvliSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia zedapiruli da kalapotis Semadgeneli gruntis naka-

dis moZraoba. dadgenilia inducirebuli dinebis zegavlena zeda-

piruli nakadis hidravlikur maxasiaTeblebze. miRebulia damokide-

buleba kalapotis gamtarunarianobis integraluri maxasiaTeb-

lebis gamosaTvlelad. 

 

sakvanZo sityvebi: kalapoturi nakadi; moZraobis kanonzomiereba; wyalJon-

vadi Sre; inducirebuli dineba. 

 

1. Sesavali 

 

bunebaSi mdinareebis didi nawili miedineba wyalJonvad kalapotebSi 

da tranzituli nakadis moZraobisas adgili aqvs kalapotqveSa dinebas. am 

SemTxvevaSi mosalodnelia ZiriTadi nakadis da kalapotqveSa zedapirul 

SreSi inducirebuli dinebis urTierTzemoqmedeba, romlis drosac kine-

tikuri energiis masis gadatanam SreTa Sexebis sazRvris gasayarze mniSvne-

lovani roli unda Seasrulos ZiriTadi nakadis struqturis Camoya-

libebaSi. 

 

2. ZiriTadi nawili 

 

ganvixiloT kuTri xarjis Semdegi damokidebuleba: 
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sadac q  aris nakadis kuTri xarji kalapotqveSa zedapirul SreSi 

erTeul siganeze; fU
 
_ grZivi filtraciuli siCqare. 

Tu davuSvebT, rom filtraciuli siCqare ar aris damokidebuli Z -ze, 

maSin (1) gantolebas, rodesac ,0Z  Semdegi saxe eqneba: 

      ZUexpC
~

expC
~

q Z
2

Z
1 f 

   (2) 

gansazRvrisas 

   dZZUq
Z

0



    (3) 

dinebis siCqareTa ganawileba kalapotqveSa zedapirul SreSi miiRebs Sem-

deg saxes: 

         .exp
~

exp
~1

f21 UCCZU ZZ  




  
 (4) 

integrirebis mudmivebis gansazRvrisas visargebloT Semdegi sa-

sazRvro pirobiT: 

    ,UZU fs   (5) 

roca 0Z    

  
 

dZ

dU

dZ

ZdU
 ,  (6) 

sadac U  aris ZiriTadi nakadis dinebis siCqare; fsU  _ siCqare, rodesac 

0Z  . 

miRebuli pirobebi (6) niSnavs ZiriTad da kalapotqveSa zedapiruli 

nakadebis uwyvetobas. 

ZiriTad nakadSi siCqaris ganawileba vertikalze SeiZleba aRweril 

iqnes maCvenebliani damokidebulebiT. maSin (5) da (1) formulebis gamoyene-

biT gveqneba: 
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Tu visargeblebT (6) damokidebulebiT, miviRebT: 
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saidanac 
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sabolood 
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sadac   .5,0)1( 1  hdUA  

rodesac ,Z inducirebuli dinebis siCqare kalapotqveSa SreSi 

tolia:   fUZU  . 

kalapotis Sris sisqis Sefasebisas gamoiyeneba formula (11), romlis 

gardaqmnis Sedegad: rodesac ,Z  dinebis siCqare kalapotqveSa zedapi-

rul SreSi   fUZU   ganisazRvreba Semdegi formuliT: 
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kalapotqveSa zedapirul SreSi  Sris sisqis SefasebisaTvis visar-

gebloT (12) formuliT. SemovisazRvroT pirveli sami wevriT, ris Sedega-

dac miviRebT Semdegi saxis damokidebulebas: 
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(13) formula amovxsnaT  -is mimarT: 
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(14) damokidebulebaSi aRebulia meore Sesakrebis dadebiTi mniSvnelo-

ba mricxvelSi im pirobiT, rom kalapotqveSa zedapiruli Sre monotonurad 

unda izrdebodes gruntis nawilakis zomisa da ZiriTadi nakadis fskeruli 

siCqaris zrdasTan erTad. 

Tu SevafasebT wyalJonvadi Sris sidides, rodesac ,ffs UU 
 
maSin gveq-

neba: 

  ,
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   (15) 

saidanac 

  .
2

2


 d
   (16) 

(16) damokidebuleba wyalJonvadi gruntis nawilakis zomis, siTxis 

siblantis da fskeruli siCqaris gaTvaliswinebiT Semdeg saxes miiRebs: 

   ,,,, fsUgd     (17) 

sadac 

  .,,, fs
pnml Ugd     (18) 

gruntis wyalJonvadobas Tu aqvs ganzomileba, maSin 

  ;22  pnml   (19) 

 .02  pnm   (20) 

rogorc kvlevam gviCvena, gruntis wyalJonvadoba filtraciis koefi-

cientis proporciulia, rac, Tavis mxriv, nawilakis zomis kvadratis pro-

porciulia [1, 2, 3, 4], maSin (16) damokidebulebis gaTvaliswinebiT miviRebT, 

rom 2l da nm  . Tu SemoviRebT disipaciuri siCqaris cnebas, maSin 

  
,

312
fs

2




g
Ud

   (21) 

sadac  aris empiriuli koeficienti. 

am koeficientis gansazRvrisaTvis visargebloT eqsperimentebSi miRe-

buli monacemebiT, romlis mixedviT 
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sadac fsU,,  da fU  parametrebi ganisazRvreba (16) da (21) formulebis ga-

moyenebiT. 

eqsperimentuli monacemebis gaangariSebidan Cans, rom kalapotqveSa 

zedapiruli Sris sisqe icvleba 10_50 nawilakis diametris SualedSi, rac 

xarisxobrivad emTxveva [3, 4] naSromebSi moyvanil monacemebs.  

ganvixiloT ZiriTadi nakadisa da filtraciuli dinebis urTierTze-

moqmedebis gavlena kalapotSi nakadis hidravlikur parametrebze. es SeiZ-

leba ganxorcieldes reinoldsis ricxvis analogiuri parametris SemoRe-

biT. saerTod, reinoldsis ricxvi SeiZleba warmodgenil iqnes, rogorc na-

kadis turbulenturi energiis Sefardeba filtraciuli dinebis disipaciur 

energiasTan, e.i. 
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filtraciis gaTvaliswinebiT, miviRebT: 
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fRe  parameters aqvs praqtikulad igive fizikuri azri, rogorc (23) 

damokidebulebas, e.i. igi warmoadgens turbulenturi energiis Sefardebas 

disipaciur energiasTan. amasTan, siCqaris sidide U  ganisazRvreba (11) da-

mokidebulebiT, rogorc inducirebuli dinebis siCqare, rodesac 0Z  : 

 
  .

1 0

dZZUU
Z



 
   (25) 

es Tanafardoba kargad aproqsimirdeba damokidebulebiT, romelic 

miiReba umcires kvadratTa meTodis gamoyenebiT: 
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 (26) 

amrigad, (26) damokidebuleba adasturebs adre miRebul daskvnebs pro-

porciulobis koeficientis mudmivobis Sesaxeb. miRebuli SedegebiT Tu vi-
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xelmZRvanelebT, magaliTad,  =0,9 an  =0,88 [2] warmoadgens kerZo SemTxve-

vas, rodesac fRe 104, agreTve U =0 azrs kargavs.  

unda aRiniSnos, rom hidravlikuri winaRobis koeficientis propor-

ciuloba, reinoldsis ricxvi ¼_ 41  xarisxSi, aiReba eqsperimentuli mona-

cemebis safuZvelze. rogorc eqsperimentuli kvlevis analizma aCvena, kala-

potqveSa zedapiruli dinebis Sris sisqe araerTgvarovnadaa damokidebuli 

kalapotis Semadgeneli gruntis filtraciul maxasiaTeblebze. 

 

 

3. daskvna 

 

wyalJonvad kalapotebSi, kalapotwarmomqmneli procesebis dareguli-

rebis dros, Teoriuli da eqsperimentuli kvlevis monacemebis analizis 

safuZvelze miRebuli saangariSo (25) da (26) damokidebulebebis praqtikuli 

realizacia mniSvnelovnad daexmareba saproeqto da samSeneblo organiza-

ciebs wyalsameurneo obieqtebis daproeqtebis, mSeneblobisa da eqspluata-

ciis efeqturi da saimedo meTodebis SemuSavebaSi.  
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