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Mixed Convection in Channels of an Electronic Cabinet
Jae Heon Lee, Pyung Woo Nam, Sang Dong Park and Sung Hwan Cho

Key Words: THM (Through Hole Mounting), SMT (Surface Mounting Technology), Mixed
Convection (&3 e+), Control Volume Formulation (Ao} &2 vt8l), Cooling of
electronic cabinet (A A#x Y74

Abstract

Numerical analysis by SIMPLE algorithm has been performed to predict the characteristics of
flow and heat transfer in channels between the printed circuit boards of an electronic cabinet. It
is assumed that the electronic parts release uniform heat flux per unit axial length to the cooling
air. The air flow between channels is assumed fully developed laminar, incompressible, and mixed
convective. In this study, the electronic parts are mounted on both sides of the printed circuit
boards by two kinds of configuration such as the zig-zag and the symmetric one. The Rayleigh
numbers ranging from 0 to 10° are considered to predict the characteristics of the main flow and
the secondary flow occurred by natural convection, the temperature distribution in channel, the
heat transfer rate from heated electronic parts and the increase of friction factor by natural
convection. As the results of numerical calculation, several conclusions are drawn as follows. The
influence of natural convection on the flow characteristics appears strong when the Rayleigh
number is above 10, The main axial velocity is reduced due to the presence of natural con-
vection. For example, the axial flow rate decreases by a half or more at the Rayleigh number of
105, Although the friction factor increases as Rayleigh number increases, the increasing rate
of heat transfer is higher than that of the friction factor. The cooling efficiency of the zig-zag-
configuration is superior to that of the symmetric configuration at same Rayleigh number.
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Table 1 Maximum axial velocity and mean axial
velocity of main flow when dp/dz=
—1[{Pa/m]

W

Ra=0 10% | 10% | 10* | 10° | 108

Wm[m/s]}I) 272(0.272{0.27010.219:0.170/0.095
r()

Lig-Zag

Config. Wm[m/s]|0.138(0.13810.137(0.122|0.100{0.071

Symmetric {Wm({m/s]|0.475{0.474(0.438}0.319{0.223(0.150

Config. Wm[m/s]|0.201)0.201(0.189(0.153{0.116(0.080

(note) Wm ; maximum axial velocity
i , average axial velocity
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