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On a Problem of Thermal Convection with Unset Flow Rate 
Danaev N.T., Darybaev.B.S., Urmashev B.A. 
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Abstract. In th e tw o-dimensional region Ω, a s s hown i n t he f igure, w e c onsider a  
system of equations of thermal convection in the following dimensionless form /1/: 
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dimensionless parameters of Grashof, Reynolds and Prandtl, ∆θ - a characteristic temperature 
difference, v - kinematic viscosity, λ - coefficient of thermal diffusivity. 

The boundary conditions are as follows: 
on top of the solid wall (ВС, СD): 

,0,0 === Tvu  
on the bottom wall (АА′ ): 

,1,0 === Tvu  
entrance boundary (АВ):  

;0 ,1 ,0 v =
∂
∂

==
x
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on the outflow boundary (DO′): 

0 ,0  ,0 =
∂
∂

==
y
Tpu . 

On the basis of the proposed iterative algorithm /2/, carried out numerical calculations 
and obtained the flow pattern for different Grashof and Reynolds numbers. It was established 
that a t s ufficiently hi gh Reynolds num ber (Re(δp)=500-700), that is , for s ufficiently s trong 
flow, caused b y t he pr essure dr op, increasing th e t emperature d ifference between t he w alls 
(eg, numbers Gr=5∗105) does not lead to a marked increase in flow rate. 
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