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High density PCB layout, the requirement of free access to the jumpers and interfaces, and the presence of 
numerous sensors limit the space for radiator mounting and require the use of an extremely compact radiator, 
especially in air cooling conditions. One of the possible solutions for this problem may reduce the area of the 
radiator heat-transfer surfaces due to a sharp growth of the heat transfer coefficient without increasing the air 
flow rate. To ensure a sharp growth of heat transfer coefficient on the heat-transfer surface one should make 
in the surface one or more dead-end cavities into which the impact air jets would flow.

CFD simulation of this type of radiator has been conducted. The heat-aerodynamic characteristics and design 
recommendations for removing heat from microprocessors in a limited space have been determined.

Keywords: CFD-modeling, radiator, heat resistance, impact jet, microprocessor.
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Êíèãà ïîñâÿщåíà ïðîãíîзèðîâàíèю ïîêàзàòåëåé íàдåжíîñòè êàñêàдíыõ 
òåðмîýëåêòðèчåñêèõ óñòðîéñòâ (ÊÒЭÓ) ïðè èõ ïðîåêòèðîâàíèè è îцåíêå 
ïîêàзàòåëåé íàдåжíîñòè ÊÒЭÓ âыбðàííîé êîíñòðóêцèè. 

Рàññмîòðåíы фóíêцèîíàëьíыå зàâèñèмîñòè, ïîзâîëÿющèå îцåíèòь êàê 
îõëàждàющèå âîзмîжíîñòè, òàê è ýíåðãåòèчåñêóю ýффåêòèâíîñòь è ïîêà-
зàòåëè íàдåжíîñòè ïðîåêòèðóåмîãî óñòðîéñòâà â ðàзëèчíыõ òîêîâыõ ðåжè-
мàõ ðàбîòы. Пðîдåмîíñòðèðîâàí ïîдõîд, ïîзâîëÿющèé ïåðåéòè îò ðàñчå-
òîâ ê ïîñòðîåíèю êàñêàдíыõ ÒЭÓ íà îñíîâå óíèфèцèðîâàííыõ мîдóëåé, è 
ïîдõîд, êîòîðыé ïîзâîëÿåò îцåíèòь ïîêàзàòåëè íàдåжíîñòè ÊÒЭÓ зàдàí-
íîé êîíñòðóêцèè. Пðîàíàëèзèðîâàíî âëèÿíèå òåïëîâîé íàãðóзêè íà ïàðà-
мåòðы íàдåжíîñòè ÊÒЭÓ. Пðèâåдåíы àëãîðèòмы, êîòîðыå ïîмîãóò ðàз-
ðàбîòчèêó âåñòè îïòèмèзèðîâàííîå ïðîåêòèðîâàíèå РЭА ñ èñïîëьзîâàíè-
åм ÊÒЭÓ èëè âыбðàòь îïòèмàëьíóю дëÿ ïîñòàâëåííîé зàдàчè êîíñòðóê-
цèю ÊÒЭÓ.

Пðåдíàзíàчåíà дëÿ èíжåíåðîâ, íàóчíыõ ðàбîòíèêîâ, à òàêжå ñòóдåí-
òîâ ñîîòâåòñòâóющèõ ñïåцèàëьíîñòåé, зàíèмàющèõñÿ âîïðîñàмè íàдåжíî-
ñòè ýëåмåíòîâ ýëåêòðîíèêè è â цåëîм РЭА, à òàêжå ðàзðàбîòêîé è ïðîåê-
òèðîâàíèåм òåðмîýëåêòðèчåñêèõ óñòðîéñòâ.
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