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Abstract

In the context of the energy transition, new construction materials are being developed, with the concern of
being more eco-friendly all along their life cycle. This includes bio-based materials like hemp concrete. Using
such materials in the building envelope corresponds not only to the objective of leaving a lower carbon
footprint, but also to the purpose of using less air-conditioning by taking advantage of the hygric and thermal
properties that these material possess inherently.
Here, we review our recent work on a hemp-based hygroscopic material under various temperature and
moisture dynamic conditions. The wall was made of precast hemp concrete (HC) blocks with air cavities. It was
tested within a bi-climatic chamber and monitored thanks to hygrothermal sensors in the wall and in the
chambers. A numerical model predicting heat and moisture transfer through hemp concrete was developed.
Based on scale analysis, it allows to go further into the description by identifying the dominant driving forces
both for moisture and heat transfer, for different classes of relative humidity. The results indicate how the heat
and moisture transport phenomena within the wall are coupled, particularly how a temperature difference can
be a sufficient driving force for the release of moisture. The work points out the impact of moisture adsorption
on heat release and on the temperature changes within the wall.

