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	Abstract
Denizli, Turkey, is renowned for its abundant geothermal resources, making it an ideal location for harnessing thermal gradients to generate clean energy. This study investigates the potential of utilizing thermal gradients in Denizli through advanced technologies such as Organic Rankine Cycle (ORC) power plants and thermoelectric systems based on the Seebeck effect. The Seebeck effect, which converts temperature differences directly into electrical energy, is highlighted as a key mechanism for efficient and sustainable energy generation. Thermoelectric generators (TEGs), leveraging materials like bismuth telluride and silicon-germanium, offer significant potential for converting geothermal heat into electricity without emissions or moving parts. The study evaluates the technical feasibility of implementing these systems, considering Denizli's geothermal resources, such as the Karahayit and Pamukkale springs. It also explores the integration of Seebeck-based technologies to enhance the utilization of low-temperature geothermal gradients, enabling more efficient energy production. Key parameters like temperature levels, source depth, and thermal flow rates are analyzed to optimize energy output. Preliminary findings indicate that combining ORC and Seebeck-based systems can significantly boost energy production while reducing carbon emissions. This dual approach not only supports Turkey's renewable energy targets but also positions Denizli as a model for sustainable energy innovation. This research underscores the importance of geothermal resources and thermal gradient technologies in achieving energy sustainability, providing a scalable and eco-friendly blueprint for clean energy generation in Denizli and beyond.
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