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Àííîòàöèÿ. Ñ èñïîëüçîâàíèåì ìåòîäà õàðàêòåðèñòèê â ðàìêàõ êèíåòè÷åñêîãî ïîäõîäà 
ïîñòðîåíî àíàëèòè÷åñêîå ðåøåíèå çàäà÷è î ïåðåíîñå òåïëà â äëèííîì êàíàëå 
ïîñòîÿííîãî ïðÿìîóãîëüíîãî ïîïåðå÷íîãî ñå÷åíèÿ. Â êà÷åñòâå îñíîâíîãî óðàâíåíèÿ, 
îïèñûâàþùåãî êèíåòèêó ïðîöåññà, â ðàáîòå èñïîëüçóåòñÿ ÁÃÊ (Áõàòíàãàð, Ãðîññ, Êðóê) 
ìîäåëü êèíåòè÷åñêîãî óðàâíåíèÿ Áîëüöìàíà ñ ÷àñòîòîé ñòîëêíîâåíèé, 
ïðîïîðöèîíàëüíîé ñêîðîñòè ìîëåêóë (óðàâíåíèå Âèëüÿìñà), à â êà÷åñòâå ãðàíè÷íîãî 
óñëîâèÿ íà ñòåíêàõ êàíàëà – ìîäåëü äèôôóçíîãî îòðàæåíèÿ. Ïîñòðîåí ïðîôèëü âåêòîðà 
ïîòîêà òåïëà â êàíàëå, à òàêæå âû÷èñëåí ïîòîê òåïëà ÷åðåç ïîïåðå÷íîå ñå÷åíèå êàíàëà. 
Ïðîâåäåí àíàëèç ïîëó÷åííûõ ðåøåíèé â ïðåäåëüíîì ñëó÷àå, êîãäà îäèí ðàçìåðîâ êàíàëà 
ìíîãî áîëüøå äðóãîãî. Ïîêàçàíî, ÷òî â ýòîì ñëó÷àå ïîëó÷åííûå â ðàáîòå ðåçóëüòàòû 
ïåðåõîäÿò â àíàëîãè÷íûå ðåçóëüòàòû, ïîëó÷åííûå äëÿ ïëîñêîãî êàíàëà ñ áåñêîíå÷íûìè 
ïàðàëëåëüíûìè ñòåíêàìè. 
Êëþ÷åâûå ñëîâà: òå÷åíèå ãàçà â êàíàëå, ìîäåëüíûå êèíåòè÷åñêèå óðàâíåíèÿ, 
êèíåòè÷åñêîå óðàâíåíèå Âèëüÿìñà, ìîäåëè ãðàíè÷íûõ óñëîâèé. 
 

O. Germider*, V. Popov*, A. Yushkanov**  

* Northern (Arctic) Federal University (Arkhangelsk, Russia)  
** Moscow State Regional University (Moscow, Russia)  

COMPUTATION OF HEAT FLOW IN A LONG, RECTANGULAR CHANNEL 
OF CONSTANT CROSS SECTION IN THE FRAMEWORK 

OF THE KINETIC APPROACH  

Abstract. Using the method of characteristics in the framework of the kinetic approach, we 
have constructed an analytical solution to the problem of heat transfer in a long, rectangular 
channel of constant cross section. As the main equation describing the kinetics of the process, 
we use the BGK (Bhatnagar, Gross and Krook) model of the kinetic Boltzmann equation 
with a frequency of collisions, which is proportional to the speed of molecules (Williams 
equation), and as a boundary condition on the walls of the channel, use is made of the diffuse 
reflection model. The profile of the heat flux vector in the channel is constructed and the heat 
flux through the cross section of the channel is calculated. The solutions obtained in the 
limiting case, when one of the channel dimensions is greater than the other, are analyzed. It is 
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shown that in this case the results of this paper are transferred to similar results obtained 
for a flat channel with infinite parallel walls.  
Keywords: gas flow in the channel, model kinetic equations, kinetic Williams equation, model 
of boundary conditions.  
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ÃÀÇÎÏÎÄÎÁÍÎÌ ÎÁËÀÊÅ 

DERIVATION AND INVESTIGATION OF THE FORMULA 
OF THE MATTER FLOW DENSITY IN A NONSTATIONARY                                                        

SEMI RESTRICTED GAS LIKE CLOUD  


