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This project presents a retractable solar—thermoelectric cooling system for reducing vehicle
cabin temperature. The system integrates flexible solar panels, fan-driven convection, TEG energy
recovery, and IoT monitoring. Experimental results show that the cabin temperature decreased from
56°C to 42°C, achieving a 14°C reduction. The TEG module also generated an open-circuit voltage
of 102 mV, demonstrating the feasibility of thermal energy recovery and the potential to reduce air-

conditioning load and carbon emissions.
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