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navTobis laqis dinamika baTumis Savi zRvis

akvatoriaSi

ia mosaSvili, Tamaz obgaZe, arCil frangiSvili, daCi janeliZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia baTumis Savi zRvis akvatoriaSi navTobis laqis dinamika, zRvis Siga dinebebisa

da difuzia-aorTqlebis procesebis gaTvaliswinebiT. Sefasebulia mosalodneli ekologiuri

safrTxeebi. agebulia Sesabamisi maTematikuri modeli. gaTvlebis Sedegebze dayrdnobiT agebulia

geometriuli modeli Sesabamisi vizualizaciiT.

sakvanZo sityvebi: Savi zRva. navTobi. ekologiuri safrTxe. maTematikuri modeli.

geometriuli modeli. difuzia-aorTqlebis procesi.

1. Sesavali

navTobis gadatana xSirad xdeba tankerebiT. tankerebis SesaZlo dazianebis SemTxvevaSi didia

zRvis dabinZurebis albaToba. SesaZlebelia avariebi terminalebzec, sadac xdeba tankerebis

datvirTva navTobiT. aseve, baqo-jeihanis navTobsadenis gayvanam, saqarTvelos ekologia mZime

riskebis qveS daayena, vinaidan mosalodnelia navTobsadenis dazianebac. Ddazianeba SeiZleba iyos

rogorc bunebrivi, aseve, diversiulic. Yyovelive aman, ganapiroba aRniSnuli problemis Seswavlis

aucilebloba da aqtualoba saqarTvelos rigi regionebisaTvis, romlebic turistuli

infrastruqturiT arian gajerebuli da romelTaTvisac garemos daWuWyianebas didi zianis miyeneba

SeuZlia. ganvixiloT baTumis regionSi Savi zRvis akvatoriis SesaZlo dabinZurebis dinamika. Savi

zRvis dabinZurebas adgili aqvs sxvadasxva qveynebis upasuxismgeblo moqmedebebis Sedegad.

TiToeuli maTganis wili am saqmeSi moyvanilia cxrilSi 1., romelic aRebulia stoianovis

statiidan [1].

Sav zRvaSi Camdinare damabinZurebeli nakadebis moculoba (tona/weliwadi) cxr.1
dabinZurebis

wyaro
bulgareTi saqarTvelo rumineTi ruseTi TurqeTi ukraina sul

sayofacxovrebo 5649.00 - 3144.10 - 7.30 21215.90 30016.30
sawarmoo 2.72 78.00 4052.50 52.78 752.86 10441.00 45379.86
xmeleTi - - - 4200.00 - 5169.20 9369.20
mdinare 1000.00 - - 165.00 - 1473.00 2638.70

sul 6651.72 78.00 7196.60 4418.48 760.16 38299.10 57404.06

navTobis laqis zRvaSi gavrcelebis dinamika metad rTuli procesia, romelic damokidebulia

mraval sxvadasxva faqtorze. Ees faqtorebi gansazRvraven, rogorc gare samyaros zemoqmedebas,

aseve, TviT navTobis laqis Tvisebebs.

2. Savi zRvis cirkulaciis ZiriTadi Taviseburebebi da siCqareTa velis

modelireba veivlet-bazisis mimarT

Hhidrofizikuri dakvirvebebi [2-5], cnobili ricxviTi modelebi [6-9] da Tanamgzavrebidan

gadaRebuli suraTebi [10-12], saSualebas iZlevian gamovarkvioT Savi zRvis cirkulaciis arsebiTi

detalebi. rac mocemulia Sesabamis sqematur naxazze (nax.1.).

Aarsebul monacemebze dayrdnobiT[2-12], movaxdinoT Savi zRvis cirkulaciis siCqareTa velis

modelireba. amisaTvis, gamoviyenoT maaris deda-veivletebisagan Semdgari bazisi [13].
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Nnax.1. Savi zRvis cirkulaciis zogadi sqema [3]-statiidan.

1-mdinare varna, 2-mdinare dunai, 3-sevastopoli, 4-samsuni,

5-novorosiiski, 6-soWi, 7-trapizoni, 8-soxumi, 9-baTumi

sadac, warmodgenis ij da ij koeficientebi ganisazRvreba eqsperimentul );(exp ijij VUV
monacemebTan, Sesabamisi Teoriuli );( ijijteor vuV monacemebis saukeTeso miaxloebis pirobebidan,

gausis diskretuli normis mixedviT

minexp VVteor . (4)

Aanu.

     min
0 0

22 
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maSin, miviRebT rom siCqareTa velis (2),(3) warmodgenisaTvis napovnia gaSlis ij da ij
koeficientebi Savi zRvis baTumis akvatoriisaTvis. am amocanis gadasawyvetad viyenebT programul

pakets Mathcad -2001i.
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rac, saSualebas gvaZlevs gadavideT navTobis laqis dinamikis gantolebebze.
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3. navTobproduqtebis gadatanis, destruqciisa da zRvis wyalTan

Serevis modelireba

navTobproduqtebis gadatanis, destruqciisa da zRvis wyalTan Serevis gantolebaTa sistemas

aqvs saxe:
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sadac t– droa(wm), KD – naxSirbadebis masis gadatanis koeficientia(m/wm);

Xi – aris i-uri komponentis molis masa, romelic tolia

i

i

M
M


;

Kx, Ky – turbulenturi difuziis koeficientebia (x,y) sibrtyeSi(m2/wm);

Si – wyalSi i-uri komponentis gaxsnadobis koeficientia(kg/m3).
sasazRvro da sawyisi pirobebi damokidebulia dabinZurebis wesze:

dabinZurebis wamieri, zalpuri gadmosxmis SemTxvevaSi sawyis da sasazRvro pirobebs aqvT saxe:

  0,,0 0
CC Syxt  (8)

  ,0
0,,0  SyxtC (9)

sadac S0 –navTobis laqiT dakavebuli area, С0 – navTobis koncentraciaa laqis aris SigniT.
rogorc cnobilia [3,6], Savi zRvis saSualo siCqare baTumis akvatoriaSi icvleba 11 sm/wm-

dan 23 sm/wm-mde. dabinZurebis gavrcelebis ricxviTi modelirebisas, Cven vsargeblobdiT

monacemebiT: navTobis laqis aorTqlebis koeficientia 0.1; turbulenturi difuziis koeficienti –
1/200. davuSviT, rom avTobis laqa warmoiSva napiridan 25 km-is daSorebiT da misi farTobia 155

km2. (6),(7),(8),(9) amocanis amosaxsnelad, droiTi warmoebuli Seicvala sasruli sxvaobiT.

amonaxsnebs veZebT maaris deda veivletebisagan Semdgari bazisis mimarT arawrfivi daprogramebis

meTodze dayrdnobiT, drois yoveli momentisaTvis[13-14]. drois biji aviReT 0.0008. gaTvlebi

warmoebda uganzomilebo saxiT. Sedegebi moyvanilia me-2 cxrilSi.

cxr.2
navTobis
laqis

centris
gadaadgi
leba(km)

navTobis
laqis

sazRvris
gadaadgile

ba(km)

koncentra
cia

navTobis
laqis

centrSi

koncentraci
a laqis

sazRvarze

uganzo
mileb
o dro

realuri
dro
(sT)

laqis
diametri

(km)

dabinZurebi
s farTobi

(km2)

0.0 14.1 1.00 1.00 0.00 0.0 10.0 155
2.1 17.65 0.86 0.082 1.52 2.2 11.0 200
4.2 21.2 0.74 0.062 3.03 4.2 11.5 252

6.35 24.01 0.645 0.053 4.545 6.3 12.5 350
8.5 27.5 0.54 0.08 6.06 8.4 12.8 440

rogorc vxedavT,  tankeris dazianebas baTumis Savi zRvis akvatoriaSi, napirida 25 km-is

daSorebiT, ukve erTi dRis ganmavlobaSi SeuZlia moaRwios napirs da didi ziani miayenos

turistul infrastruqturas. rac aucilebels xdis gaizardos tankerebis saimedoobis xarisxi da

sazRvao kursi metad daSordes baTumis napirebs, raTa avariis SemTxvevaSi, meti dro iyos,

gawmendisa da dacviTi samuSaobis Casatareblad.
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DYNAMICS OF THE OIL SPOT IN THE BLACK SEA WATERS OF BATUMI

Mosashvili Ia, Obgadze Tamaz, Prangishvili Archil, Janelidze Dachi
Georgian Technical University

Summary
The paper is discussed the oil spot dynamics in the Black Sea waters of Batumi, in consideration of the

internal flow of the sea and the processes of diffusion and evaporation. The possible ecological threats are
assessed and then created a mathematical model of environmental pollution. The geometric model with
corresponding visualization is based on calculations results.

ДИНАМИКА НЕФТЯНОГО ПЯТНА  В БАТУМСКОЙ АКВАТОРИИ
ЧЁРНОГО МОРЯ

Мосашвили И., Обгадзе Т., Прангишвили А., Джанелидзе Д.
Грузинский Технический Университет

Резюме
Pассматривается динамика нефтяного пятна в Батумской акватории Чёрного моря с учётом

внутренней циркуляции и процессов испарения-диффузии. Оценены возможные экологические
катастрофы. Построена соответствующая математическая модель. На основе численных результатов
расчёта построена геометрическая, визуальная модель.


