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Â ðàáîòå ïðîâåäåíî ÷èñëåííîå ìîäåëèðîâàíèå êîíâåðñèè ýòàí-ìåòàíîâûõ
ñìåñåé ïîä âîçäåéñòâèåì ëàçåðíîãî èçëó÷åíèÿ â îñåñèììåòðè÷íîé
òðóáå. Ìàòåìàòè÷åñêàÿ ìîäåëü ïðåäñòàâëÿåò ñîáîé ñèñòåìó óðàâ-
íåíèé Íàâüå-Ñòîêñà ñ ó÷åòîì õèìè÷åñêèõ ïðåâðàùåíèé óãëåâîäî-
ðîäîâ è ïîãëîùåíèÿ ëàçåðíîãî èçëó÷åíèÿ. Ïîëó÷åíû çàâèñèìîñòè
âûõîäîâ ïðîäóêòîâ êîâåðñèè ïðè ðàçëè÷íûõ òåõíîëîãè÷åñêèõ ïà-
ðàìåòðàõ.

Êëþ÷åâûå ñëîâà: óðàâíåíèÿ Íàâüå-Ñòîêñà, õèìè÷åñêàÿ êèíåòèêà,
ëàçåðíîå èçëó÷åíèå, óãëåâîäîðîäû

Numerical simulation of the conversion of ethane-methane
mixtures under the influence of laser radiation in a straight

axisymmetric pipe

Numerical simulation of the conversion of ethane-methane mixtures
under the influence of laser radiation in an axisymmetric tube is car-
ried out. The mathematical model is a system of Navier-Stokes equa-
tions taking into account chemical transformations of hydrocarbons
and absorption of laser radiation. The dependences of the yields of
conversion products for various technological parameters are obtained.

Keywords: Navier-Stokes equations, chemical kinetics, laser radiation,
hydrocarbons

Ñîçäàíèå íîâûõ òåõíîëîãèé äëÿ ïåðåðàáîòêè ëåãêèõ óãëåâîäîðîäîâ
â öåííûå ïðîäóêòû îñòàåòñÿ àêòóàëüíîé ñîâðåìåííîé çàäà÷åé, êîòîðàÿ
ðåøàåòñÿ ñ ïðèâëå÷åíèåì ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ. Â íàñòîÿùåé
ðàáîòå ïðåäñòàâëåí àëãîðèòì è ðåçóëüòàòû ÷èñëåííîãî ìîäåëèðîâàíèÿ
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ëàçåðíîé êîíâåðñèè ýòàí-ìåòàíîâûõ ñìåñåé. Àëãîðèòì ðåàëèçîâàí â îñå-
ñèììåòðè÷íîé ïîñòàíîâêå äëÿ äîçâóêîâûõ òå÷åíèé ìíîãîêîìïîíåíòíîé
õèìè÷åñêè ðåàãèðóþùåé ãàçîâîé ñìåñè ïðè ïîãëîùåíèè ëàçåðíîãî èçëó-
÷åíèÿ â ðåàêöèîííîì îáúåìå. Ïðîâåäåíû ðàñ÷åòû ïðè ðàçëè÷íûõ òåõ-
íîëîãè÷åñêèõ óñëîâèÿõ äëÿ îïðåäåëåíèÿ âëèÿíèÿ ëàçåðíîãî èçëó÷åíèÿ
íà êîíâåðñèþ óãëåâîäîðîäîâ.

Ãàçîäèíàìè÷åñêèå õàðàêòåðèñòèêè òå÷åíèÿ è êîíöåíòðàöèè êîìïî-
íåíò ñìåñè ðàññ÷èòàíû íà îñíîâå óðàâíåíèé Íàâüå-Ñòîêñà ñ ó÷åòîì ðà-
äèêàëüíûõ õèìè÷åñêèõ ðåàêöèé. Ðàçíîìàñøòàáíûå ôèçèêî-õèìè÷åñêèå
ïðîöåññû â îáúåìå òðåáóþò ñîîòâåòñòâóþùèõ øàãîâ èíòåãðèðîâàíèÿ ïî
âðåìåíè èñïîëüçóåìîé ñèñòåìû óðàâíåíèé. Äëÿ ñíèæåíèÿ âû÷èñëèòåëü-
íîé ñëîæíîñòè àëãîðèòìà ïðîâåäåíî ðàñùåïëåíèå ïî ôèçè÷åñêèì ïðî-
öåññàì [1]. Â ïðîãðàììíûé êîä âêëþ÷åí ïàêåò RADAU5 äëÿ ðåøåíèÿ
çàäà÷ õèìèè ñ áîëüøèìè ñèñòåìàìè ÎÄÓ [2].

Îñíîâíûì ðåçóëüòàòîì ðàáîòû ÿâëÿþòñÿ ïîëó÷åííûå ðàñïðåäåëåíèÿ
ãàçîäèíàìè÷åñêèõ ïàðàìåòðîâ è êîíöåíòðàöèé ïðîäóêòîâ â ïðÿìîé îñå-
ñèììåòðè÷íîé òðóáå. Ïðîâåäåííûé àíàëèç ðåçóëüòàòîâ ÷èñëåííîãî ìî-
äåëèðîâàíèÿ âûÿâèë äèàïàçîí ïàðàìåòðîâ, â êîòîðîì âîçäåéñòâèå ëà-
çåðíîãî èçëó÷åíèÿ íà ðåàêöèîííóþ ñìåñü ïðîÿâëÿåò ñâîþ âûñîêóþ ýô-
ôåêòèâíîñòü. Â ÷àñòíîñòè, áîëüøóþ ïðàêòè÷åñêóþ çíà÷èìîñòü èìååò
âûâîä î âîçìîæíîñòè ñíèæåíèÿ â ðàçû ìàññîãàáàðèòíûõ õàðàêòåðèñòèê
õèìè÷åñêîãî ðåàêòîðà çà ñ÷åò óìåíüøåíèÿ äëèíû òðóáû ïèðîëèçà ïðè
èñïîëüçîâàíèÿ ëàçåðíîãî èçëó÷åíèÿ.
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