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ABSTRACT

TE 150434

The purpose of this thesis is to study behavior of flow and conjugate heat transfer of a
single chip in a compact PCB system under Thailand climate, which is applicable to the cooling
system design of the clectronic equipments. Conjugate heat transfer is the combined and
simultaneous action of convective heat transfer from a solid surface to flow and convective heat
transfer from a solid surface to flow and conduction in the wall. All practical heat transfer
problems of air cooling of electronics are conjugate in nature. The 2-D flow and conjugate heat
transfer simulations were investigated numerically using commercial CFD code. The CED model
was simulated trom an air-cooled single bare chip of a CPU mounted on PCB in tight space as in
notebook scale. The physical model was assumcd steady-state laminar forced and mixed
convection flows with radiation effect being neglected. The numerical experiment was conducted
under variations of inlet temperature, inlet velocity and heat input, from 25°C to 45°C, from
0.0001 m/s to 1 m/s and from 0.3 watts to 30 watts, respectively. It was found that active
interaction of flow fields between the buoyancy-induced flow and the approaching external flow
depend on heat input and inlet velocity in mixed convection regime. Effect of air humidity can be
neglected in thermal design of electronic system. Heat transfer paths due to conjugate effect have
an influence on overall heat transfer. From that results. design and analysis electronic system
without consideration of conjugate effect could be result in ineffective design, especially using

thermal conductance as the design parameter.



