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ontext / Objective

Due to the current energy crisis, thermal-energy storage systems become more and more crucial for reducing fossil fuel
consumption and CO, emissions. The phase-change materials (PCMs) are attractive solutions because they can change their
state (usually solid-liquid transitions) at relatively low temperatures while absorbing or releasing high amounts of heat. However,
It IS iImportant to know precisely their thermal properties in order to perform accurate thermal simulations and improve PCM
thermal performance. It Is In this context that a new experimental device has been developed to characterize PCM thermal
properties (thermal conductivity, sensible and latent heat thermal energy storage) in the solid phase, during the solid-liquid
transition and in the liquid phase. (In this presentation, we show only the solid phase characterization)
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Principle of the measurement:

A typical measurement consists in imposing a
vertical temperature gradient through the PCM
sample driven by a heat source and monitoring
during the experiment duration all the boundary
conditions (temperatures and heat fluxes) and
temperatures within the PCM sample. These

= experiment data are used to inverse the 2D heat
20 — wusomema  CcONAUCtion by applying the conjugate gradient

Overview of the experimental device Simplified drawing tmhgt*:nog Spgpfe'?t?gé” to determine the PCM

Inverse heat conduction problem: a coupling between COMSOL and MATLAB has been performe d in order to solve the

iInverse heat conduction problem by using the conjugate gradient method. The conjugate gradient algorithm is implemented In
MATLAB which drives COMSOL by giving It the Input parameter models.

Direct problem:

Conjugate gradient algorithm:
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Results: for this measurement, we identify only the thermal conductivity k of a PCM sample.
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The inverse heat conduction procedure gives us the PCM thermal conductivity kK = 0.318 W.m ~.K ™
In this work [1-2], a measurement of the same PCM sample performed with the DICO givek = 0.289 + 0.012W.m K ™

We can conclude that our experimental device and the inverse heat conduction provides consistent and correct value of therma
conductivity.
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