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torpedos blanti siTxis nakadiT garsdenis  
maTematikuri modelireba 

Tamaz obgaZe, irma daviTaSvili, nino varZiaSvili 
saqarTvelos teqnikuri universiteti 

reziume 

naSromSi agebulia torpedos blanti siTxiT garsdenis maTematikuri modeli. 

torpedos formis modelireba xdeba gawelili elifsis saSualebiT. nakadis 

modelirebisTvis gamoyenebulia kinematikuri pirobebi L2(G) metrikiT. Semofargvlis 

pirobebi moicema uwyvetobis gantolebiT da energiis gantolebiT. miRebulia siCqareTa 

velisa da wnevebis ganawileba torpedos sazRvris gaswvriv. 

sakvanZo sityvebi: torpedo. blanti siTxe. garsdena. maTematikuri modeli. 

uwyvetobis gantoleba. energiis gantoleba.  

 

1. Sesavali 

torpedos blanti siTxis garsdenis amocanis Sesaswavlad, ganvixiloT elifsis, 

marTkuTxedis formis siCqareTa epiuris mqone nakadiT garsdena. dalamberis principis 

mixedviT, ganvixilavT SemTxvevas, rodesac torpedo uZravia da mas ejaxeba ukumSi 

blanti siTxis damyarebuli nakadi. Tu CavTlviT, rom Semxvedri nakadis siCqareTa 

veqtoris epiura sawyis x=X0 kveTSi warmoadgens swor xazs, Sesabamisi sasazRvro 

piroba L2(G)-is metrikiT miiRebs Semdeg saxes: 
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sadac [Y0,YN] – Sesaswavli Sualedis horizontaluri, xolo [X0,XN]-  
vertikaluri sazRvrebia. anu, amonaxsns veZebT dekartul namravlze.   
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Cvens SemTxvevaSi X0=-2; XN=2; Y0=-1; YN=1     

 
nax.1. torpedos garsdenis sqema 

 
 

2. ZiriTadi nawili 

siCqareTa velis koordinatebs brtyeli dinebisas, iseve rogorc wnevis vels veZebT 
organzomilebiani polinomuri bazisis mimarT Semdegnairad: 

a 
b 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(8), 2010   
 

31 

 

∑∑
= =

⋅⋅=
1

0

1

0
, )),,,((

500
),(),,(

k

m

k

n
nm nmyxyxRyxu φαα                     (2) 

  ∑∑
= =

⋅⋅=
1

0

1

0
, )),,,((

500
),(),,(

k

m

k

n
nm nmyxyxRyxv ψββ                                     (3) 

∑∑
= =

⋅=
1

0

1

0
, )),,,((),,(

k

m

k

n
nm nmyxyxp σγγ                          (4)              

sadac  1),( 2

2

2

2

−+=
b
y

a
xyxR , a=1, b=0.5. 

radgan torpedo miaxloebiT warmoadgens elifsuri kveTis mqone sxeuls, xolo 
 

 
 
 

 
torpedos blanti siTxiT garsdenisas adgili aqvs: 
 

a) masis Senaxvis kanons 
 

  

     (5) 
 
 

romlis mixedviTac Semxvedri nakadis masa kveTis dsawyisSi tolia profilis gverdebze 

da mis kvalSi gasuli nakadebis jamisa; 

b) bernulis gantolebas 

 
 

romlis Tanaxmad profilis sawyis da saboloo kveTebSi energiaTa sxvaoba tolia 

profilis zedapiris gaswvriv xaxunze daxarjuli energiisa 

 
sadac, (7), (8), (9), (10) formulebi  warmoadgens damxmare funqciebs bernulis 

gantolebisTvis. 

ψ x y, m, n,( ) xm yn⋅:=
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amocanis mizania 1IGR funqciis minimizacia, anu, γβα ,, koeficientebis povna, 

romlis Semdegac vpoulobT ),,( αyxu , ),,( βyxv , ),,( γyxp  funqciebs. amocana 

gadawyvetilia MathCad_13 instrumentiT da miRebul Sedegebs aqvs Semdegi saxe: 
 

 
 

nax.1. siCqareTa epiurebis ganawileba 

 
miRebul wnevaTa sxvaobas torpedos profilis zeda da qveda zedapirs Soris ki Semdegi 

saxe aqvs: 

 
 

nax.2. wnevaTa sxvaobis ganawileba 

 
 

3. daskvna 
 

SemuSavda blanti siTxiT garsdenis maTematikuri modeli torpedosaTvis, romlis  

formis modelireba xorcieldeba gawelili elifsis saSualebiT. nakadis 

modelirebisTvis gamoyenebul iyo kinematikuri pirobebi L2(G) metrikiT. Semofargvlis 

pirobebi aRiwereba uwyvetobisa da energiis gantolebebiT. miRebulia siCqareTa velisa 

da wnevebis ganawileba torpedos sazRvris gaswvriv. 
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MATHEMATICAL MODELLING OF THE FLOW OF THE TORPEDO  

BY THE STREAM OF THE VISCOUS LIQUID 

Obgadze Tamaz, Davitashvili Irma, Vardziashvili Nino 
Georgian Technical University 

Summary 

The mathematical model of a flow torpedo is constructed by a stream of a viscous 

liquid. Form modeling torpedo is made by the stretched ellipse. Kinematics conditions are 

applied to stream modeling with metric L2 (G). Restriction conditions are given by the 

equation of indissolubility and the energy equation. Distribution of a field of speeds and 

pressure along border torpedo is received. 
  
МАТЕМАТИЧЕСКОЕ МОДЕЛИРОВАНИЕ ОБТЕКАНИЯ ТОРПЕДО  

ПОТОКОМ ВЯЗКОЙ ЖИДКОСТИ 
Обгадзе Т.,  Давиташвили И., Вардзиашвили Н. 

Грузинский Технический Университет 

Резюме 
Построена математическая модель обтекания торпедо потоком вязкой жидкости. 

Моделирование формы торпедо производится с помощью растянутого эллипса. Для 

моделирования потока применяются кинематические условия по метрике L2(G). 

Условия ограничения даются уравнением неразрывности  и уравнением энергии. 

Получено распределение поля скоростей и давлений вдоль границы торпедо. 


