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1. Motivation & Objective

 Latent Heat Thermal Energy Storages (LHTES) enable
highly efficient and energy-dense Carnot Batteries

Objective: To develop a quasi-analytical model of heat transfer in PCM
storages suitable for complex fin geometries
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Fig. 1: Multiscale discretization of the LHTES Unit.

2. Methodology
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Fig. 2. Heat transfer paths concept [1], studied fin profiles, and effective material.

3. Results
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Fig. 4. Comparison of the reference
COMSOL model, quasi-analytical
model, effective conductivity model.

Fig. 3: Direct correlation between
the average Dpcpy—rin and the

phase change time [1].
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4. Conclusions & Outlook

* The heat transfer path is identified as a universal fin descriptor

* The first guasi-analytical model for the heat transfer of PCM storages with complex fin geometries was successfully
derived and validated

* The developed model is up to 300 times faster than FEM analysis!

—->Next Step: Fin optimization balancing heat transfer paths, manufacturing limitations, and industrial thermal demand
[1] Pezo et al. “New method for fast heat transfer analysis of PCM cross sections with integrated finned tubes”, Applied Thermal Engineering, 305 (2026).

*matias.pezoperez@dir.de | 5th International Workshop on Carnot Batteries | Stuttgart, Germany | September 2026

D

DFG SPP 2403 '

Deutsche DLR

Forschungsgemeinschaft

Inverse Design of

Carnot
Batteries



mailto:*matias.pezoperez@dlr.de

	Slide 1

