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Abstract

The standard methods to determine the vapour permeability and the moisture sorption curve

may lack of accuracy since discrepancies are observed when comparing numerical predictions to

experimental data. Moreover, these properties are determined in steady state conditions while the

numerical predictions are carried in transient regime. Thus, this paper presents an experimental

design to estimate these properties using dynamic measurements and identification method. The

experimental facility is presented, enabling to measure at the same time the relative humidity within

the material and the total moisture content. The performance of the facility and protocol in terms

of reproducibility, uncertainty and direction of heat and moisture transfers are checked, confirming

the abilities of the set-up. Then, experimental results are used to determine the hygrothermal

material properties using a trust-region algorithm. Investigations are done to analyse important

issues as the choice of the observation: relative humidity and/or mass measurements, to solve the

parameter estimation problem. The estimated properties are finally validated by comparing the

numerical predictions with experimental data for other boundary conditions.
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1. Introduction1

1.1. Context2

Moisture may have a great impact at the material scale for the durability [1] and at the building3

scale for the building’s performance [2–4] and the perceived indoor air quality [5–8]. Therefore,4
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