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Abstract: In this study, a rectangular component with internal heat generation is considered, which incorporates parallel
cooling channels. Some of these channels are active (containing flowing coolant fluid), while others are passive
(containing stagnant fluid). The active and passive channels are interconnected through micro thermal switches. When
heat flux increases in a specific region of the component, the passive channels in that region convert to active channels,
thereby enhancing cooling in high heat-flux areas and reducing the components’ temperature. The fluid flow in this
research is assumed to be steady and turbulent. Results demonstrate that cooling is more effective near the channel inlets
where thermal switches activate, with cooling performance improving as heat flux increases. The maximum observed
temperature difference in turbulent flow was 56°C, occurring when thermal switches opened the pathway between active
and passive channels at 200 mm from the inlet of the second channel. The proposed novel self-regulating passive cooling
system was evaluated, with calculations confirming optimal heat transfer and cooling performance in this configuration.
The positioning of thermal switches relative to the maximum heat flux application zone significantly impacts cooling
effectiveness. When switches open before the peak heat flux region, maximum component temperature is substantially
reduced. Additionally, components with lower thermal conductivity exhibit greater reductions in peak temperature when
utilizing this new passive cooling system.
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