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Diameter = 60 mm
Height = 20 mm
Paraffin RT54HC
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Encapsulation heat transfer chart
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HT
S MECITER has ten years of experience in PCM-based thermal energy storage, covering different storage concepts and applications, from solar thermal energy to high-temperature

industrial processes. Two research projects are currently ongoing, addressing the development and optimization of thermal energy storage systems with PCM encapsulations.

“Enhanced Solar-System for
Thermal Hybrid Energy Storage

(ESTHES)” 
(PID2022-141649OBC21)

Grant No. 22785/FPI/24 
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Experimental tests

�(𝒎𝒎𝑷𝑷𝑷𝑷𝑷𝑷 𝒄𝒄𝑷𝑷𝑷𝑷𝑷𝑷 + 𝒎𝒎𝑺𝑺𝑺𝑺 𝒄𝒄𝑺𝑺𝑺𝑺
𝒅𝒅𝑻𝑻𝑷𝑷𝑷𝑷𝑷𝑷
𝒅𝒅𝒅𝒅

= 𝑼𝑼 𝑨𝑨 𝑻𝑻𝒘𝒘 − 𝑻𝑻𝑷𝑷𝑷𝑷𝑷𝑷

𝑻𝑻𝑷𝑷𝑷𝑷𝑷𝑷 = 𝑻𝑻𝒘𝒘 + 𝑻𝑻𝟎𝟎 − 𝑻𝑻𝒘𝒘 ∗ 𝒆𝒆−𝜺𝜺∗ 𝒕𝒕−𝒕𝒕𝟎𝟎
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Black pixels = 13432

Total number of pixels = 65450

Liquid fraction = 20.52%
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Scraped surface heat exchanger for 
latent energy storage

Passive enhancement techniques in 
solar thermal energy storage

Hybrid accumulator with commercial 
PCM encapsulations

High-temperature thermal energy storage
 for industrial processes

Heat transfer model

ESTHES

• PCM encapsulations are experimentally characterized under melting and solidification conditions to analyse their thermal behaviour. 
• The experimental results obtained from a single PCM encapsulation are used to develop a heat transfer chart that characterizes their thermal response under different 

operating conditions. 
• An experimental-based 1D model of a hybrid water-PCM thermal energy storage system is developed. 
• A full-scale experimental facility with a hybrid accumulator prototype is used to perform charging and discharging tests and validate the 1D model.

• Image-processing techniques are applied to melting test to determine the liquid fraction evolution throughout the process. 
• Artificial intelligence is used to support the optimization of encapsulation design, seeking geometries that enhance heat transfer and improve melting performance.
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“Optimización de encapsulados de PCM 
mediante inteligencia artificial 

(ENCAPSULIA)” 
(PP2025-12)
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