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An Experimental Study on Small Capillary Pumped Cooling System

J. K. Yang, K.-J. Lee and J. H. Lee
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Abstract

The capillary pumped cooling system (CPCS) is a cooling system which controls temperature of the
small electronic devices, such as IC device systems, notebook computers, etc. An important feature of
CPCS is that a working fluid circulates in a system by capillary force in tubes instead of mechanical
input power. The cooling™ effect of CPCS is investigated with respect to heat flux, condensation
temperature under different working fluids (water, ethanol, methanol).

Capillary pumped flows are visualized under various conditions and mass flow rate and temperature

are experimentally measured .

It is shown that the increasing tendency of mass flux for each working

fluid is observed as the temperature of evaporator increases, and that the cooling possibility of CPCS
depends on the performance of evaparator and condenser which sustains the steady state temperature

continuously.
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Table 1 Useful temperature range of working fluid

Working | Melting b()int Boiling point Useful

fluid K at 1 atm. | K at 1 atm. | range, K
Pentane 1431 309.2 263-393
Freonl13 2365 3208 263-373
Acetone 180.0 3294 273-393
Methanol 1751 3378 283-403
Ethanol 1587 3b15 273-403
Water 273.1 373.1 303-473
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