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Àíäðèàíîâ È.Ê.,2 Ãðèíêðóã Ì.Ñ. 
Êîìñîìîëüñêèé-íà-Àìóðå ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò 

×ÈÑËÅÍÍÛÉ ÌÅÒÎÄ ÐÀÑ×ÅÒÀ ÒÅÏËÎÎÒÄÀ×È ÄËß ÒÐÅÁÓÅÌÎÃÎ 
ÒÅÌÏÅÐÀÒÓÐÍÎÃÎ ÏÎËß ÍÀ ÏÎÂÅÐÕÍÎÑÒÈ ÊÎÍÒÀÊÒÀ                       

ËÎÏÀÒÊÈ È ÒÅÏËÎÇÀÙÈÒÍÎÃÎ ÏÎÊÐÛÒÈß                                                                   
ÏÐÈ ÏÎÏÅÐÅ×ÍÎÉ ÑÕÅÌÅ ÎÕËÀÆÄÅÍÈß 

Àííîòàöèÿ. Ïîëó÷åíû îïðåäåëÿþùèå ñîîòíîøåíèÿ òåïëîîáìåííîãî ïðîöåññà                      
ïðè âíóòðåííåì ïîïåðå÷íîì îõëàæäåíèè îáîëî÷êîâîé ëîïàòêè ãàçîòóðáèííîãî äâèãàòåëÿ 
äëÿ òðåáóåìîãî òåìïåðàòóðíîãî ïîëÿ íà ïîâåðõíîñòè êîíòàêòà ëîïàòêè è ïîêðûòèÿ, 
ïîäâåðæåííîé íàèáîëüøåìó òåìïåðàòóðíîìó íàãðóæåíèþ. Ðàçðàáîòàí ìåòîä ðàñ÷åòà 
êîýôôèöèåíòîâ òåïëîîòäà÷è îò âíóòðåííåé ïîâåðõíîñòè ëîïàòêè ê îõëàæäàþùåìó àãåíòó 
íà îñíîâå ïîñòðîåíèÿ êîíå÷íî-ðàçíîñòíîé ñõåìû. Ïðè âûâîäå ðàçíîñòíûõ ñîîòíîøåíèé 
ó÷èòûâàëèñü çàâèñèìîñòü òåïëîôèçè÷åñêèõ ñâîéñòâ ìíîãîñëîéíûõ òåïëîçàùèòíûõ 
ïîêðûòèé îò òåìïåðàòóðû, âèäà ìàòåðèàëà, òîëùèíû ñëîÿ. Ïîëó÷åíà ðåêóððåíòíàÿ 
ôîðìóëà äëÿ îöåíêè òåìïåðàòóðû îõëàäèòåëÿ, èçìåíÿþùåéñÿ ïî êîíòóðó ëîïàòêè. 
Êëþ÷åâûå ñëîâà: òåïëîîòäà÷à, òåïëîçàùèòíîå ïîêðûòèå, ïîïåðå÷íîå îõëàæäåíèå, 
ëîïàòêà.                              
                                                    

I. Andrianov, M. Grinkrug  
Komsomolsk-on-Amur State Technical University (Komsomolsk-on-Amur, Russia)  

NUMERICAL METHOD OF HEAT EMISSION CALCULATION 
FOR THE REQUIRED TEMPERATURE FIELD ON THE CONTACT SURFACE OF 

A BLADE AND THERMAL BARRIER COATING                                   
IN A CROSS  COOLING SCHEME 

Abstract. We have derived constitutive equations of the heat exchange process in the case of 
internal cross-cooling of a gas-turbine engine blade for the desired temperature field on the 
contact surface of the blade and the coating exposed to the greatest thermal load. The method 
is developed for calculating heat transfer coefficients from the inner surface of the blade to the 
cooling agent by constructing a finite-difference scheme. In deriving difference relations, the 
dependence of thermal properties of multilayer thermal barrier coatings on temperature, type 
of material and layer thickness is taken into account. A recurrence formula is obtained for 
estimating the coolant temperature changing along the contour of the blade. 
Keywords: heat transfer, thermal barrier coating, cross-cooling, blade.  
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