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Summary

» This research aims to explore using artificial intelligence (AI) and biomimicry to develop high-performance thermal energy
storage system (TES) components.

» Novel bio-inspired prototypes will be tested, and their performance simulated using AI to evaluate how biomimicry and
data-driven design approaches can jointly create more efficient and sustainable energy storage technologies.

Introduction

+ TES systems are important to integrate renewable heat sources by storing thermal energy for later uses. However,
designing efficient, reliable and affordable TES is challenging as it requires balancing heat transfer performance, long-term
durability of storage materials, and overall system costs.

» Al has potential to evaluate different configurations efficiently and drive the creation of improved designs when applied to
TES systems.

Design features

* Heat transfer fluid enters main
tube connected to heat
source.

* Tube is divided into smaller
tubes following a hierarchical
structure.

e Minimum diameter to
minimize pressure losses and
limit pumping work.

» Fractal distribution of tubes
designed to maximize heat
transfer area between storage
medium and fluid.

» This design features a TES TES tank concept based on biomimetic design
using phase change materials.

Designs

The geometric parameters of the tree-like
branching microchannel.
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