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Cooling Characteristics of a Parallel Channel with
Protruding Heat Sources Using Convection and Conduction Heat Transfer
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ABSTRACT: Cooling characteristics of a parallel channel with protruding heat sources using
convection and conduction heat transfer are studied numerically. A two-dimensional model has
been developed for numerical prediction of transient, compressible, viscous, laminar flow, and
conjugate heat transfer between parallel plates with uniform block heat sources. The finite
volume method is used to solve the problem. The assembly consists of two channels formed
by two covers and one printed circuit board which has three uniform heat source blocks. Six
different cooling methods are considered to find out the most efficient cooling method in a
given geometry and heat sources. The velocity and temperature fields of cooling medium, the
temperature distribution along the block surface, and the maximum temperature in each block
are obtained. The results are compared to examine the cooling characteristics of the different
cooling methods.
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Table 1 Cooling methods in each case

Upper channel Lower channel
Case 1 |Forced convection | Natural convection
Case 2 |Forced convection | Forced convection
Case 3 |Forced convection Liquid cooling
Case 4 |Forced convection | Conduction block

Case 5 |Forced convection | Natural convection
with 2 baffles

Case 6 {Forced convection | Natural convection
with 1 baffle
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Fig. 4 Dimensionless temperature distribution
(case 3: forced conv./liquid cooling).

Fig. 6 Dimensionless temperature distribution
(case 5. forced conv. with 2 baffles/na-
tural conv.).
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