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Ì.Ì. ×óéêî, Î.Ì. Êîðîë¼âà

Ïîñòðîåí âû÷èñëèòåëüíûé àëãîðèòì äëÿ ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ êîíâåê-
òèâíûõ òå÷åíèé â äâóìåðíûõ îáëàñòÿõ ïðîèçâîëüíîé ôîðìû. Ïðîöåññû òåïëî- è ìàñ-
ñîïåðåíîñà âÿçêîé íåñæèìàåìîé æèäêîñòè â îäíîñâÿçíîé îáëàñòè Ωxy îïèñûâàþòñÿ
â ïðèáëèæåíèè Áóññèíåñêà ñëåäóþùèìè óðàâíåíèÿìè:

cpρ

(
∂T

∂t
+ C(v)T

)
= λ∆T, (1)

∂v

∂t
+ C(v)v − ν∆v = −1

ρ
gradp+ gβTT, divv = 0, (x, y) ∈ Ωxy, t > 0. (2)

Íà ãðàíèöå ∂Ωxy îáëàñòè çàäàþòñÿ òåïëîâûå ïîòîêè è óñëîâèÿ ïðèëèïàíèÿ v = 0.
Ïðè ðåøåíèè çàäà÷ â ïðîèçâîëüíûõ îáëàñòÿõ èñïîëüçóþòñÿ îáîáùåííûå êðèâîëè-

íåéíûå êîîðäèíàòû [1]. Ïóñòü ïðåîáðàçîâàíèå ξ = ξ(x, y), η = η(x, y) îòîáðàæàåò
îáëàñòü Ωxy â ïðÿìîóãîëüíèê Ωξη = {(ξ, η) : 0 6 ξ, η 6 1}. Â ïðîñòðàíñòâå îáîáùåí-
íûõ êðèâîëèíåéíûõ êîîðäèíàò (ξ, η) çàäà÷à (1), (2) èìååò ñëåäóþùèé âèä:
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ρ
gradξηp+ gβTT, (4)

divξηv = 0, (ξ, η) ∈ Ωξη, 0 < t 6 t0, (5)
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Çäåñü J � ÿêîáèàí îáðàòíîãî ïðåîáðàçîâàíèÿ x = x(ξ, η), y = y(ξ, η), B11, B12, B22 �
ìåòðè÷åñêèå êîýôôèöèåíòû.

Íà ðàâíîìåðíîé ïðÿìîóãîëüíîé ðàçíîñòíîé ñåòêå, ââåäåííîé â îáëàñòè Ωξη, ïî-
ñòðîåíû ðàçíîñòíûå ñõåìû, àïïðîêñèìèðóþùèå çàäà÷ó (3)�(5). Äëÿ îïðåäåëåíèÿ ïîëÿ
ñêîðîñòåé è äàâëåíèé èñïîëüçîâàëñÿ ìåòîä ðàñ÷åòà òå÷åíèé íåñæèìàåìîé æèäêîñòè
íà íåðàçíåñåííûõ ñåòêàõ [2]. Ïîëó÷åííûå ñèñòåìû äåâÿòèòî÷å÷íûõ ðàçíîñòíûõ óðàâ-
íåíèé ðåøàëèñü ñ ïîìîùüþ ìåòîäà MSIM [3].
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