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ABSTRACT

The Micro Loop Heat Pipe (LHP) is a self-circulating cooling device with extremely high thermal conductivity where heat is removed by phase change and the working fluid circulates by means of the thermodynamic pressure difference developed between evaporator and condenser.  There exist many models in the literature, which explain steady-state behavior of the LHP.  The evaporator package being thermal mass, the time required to reach steady-state is large.  In this paper, the evaporator component is analyzed to study the behavior of LHP’s during the transient state.  Two-dimensional transient state analysis is performed on the evaporator component of the LHP with necessary boundary conditions using Ansys 9.0.  Analysis is performed in two steps with change in the boundary conditions on the surface of the silicon wick.  In the first step, the surface of the wick is assumed to be adiabatic until it reaches 700C where it is assumed to be evaporating.  Evaporating boundary condition is then applied on the surface of the wick, which constitutes the second step.  It is analyzed for different values of ‘h’ ranging from 5 W/m2K to 25 W/m2K to study the effect of convection cooling.

The steady-state model developed at University of Cincinnati by Hamdan is modified.  His model takes independent parameters as pressure and temperature in the condenser, which is an ideal situation.  The closure equations in the model are rewritten to be dependent on the new real independent parameters, mass and temperature of the inlet cooling water in the condenser.  Viscous and shear losses of the vapor flow in the top cap has also been accounted for in the form of pressure drop in the modified model. 
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