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Abstract

The aim of this article is to elucidate the combined impact of heat and humidity transfer on the thermal
conductivity of polystyrene used as an insulation for building envelope. In"building energy assessment,
the conductivity of the insulation material is assumed to be constant. This yields ihaccurate results, as the
thermal conductivity, k-value, of any material is a complex function of many factors, such as temperature,
moisture, and density. This dependence has been shown in extant studies and linear variation of the
thermal conductivity vs. temperature have been proposed for fibroussmaterials. Accurate evaluation of
building thermal comfort and energy assessment, which requires a‘precise calculation of the cooling load,
and thus the sizing of the HVAC equipment, depends_.on.thesaccurate determination of the thermal
resistance of the building envelope components, the insulation material in particular. The aim of this work
is thus to inspect the combined effect of operating temperature and moisture content on the thermal
conductivity of polystyrene insulation material and its\impact on the energy performance of buildings.
The results reveal that the k-value of the polystyrenetinsulation is significantly influenced by its moisture
content at different operating temperatures. Indeed;an 8% increase in the total cooling load calculated at
28°C and 30% moisture was measured relative to'the base case evaluated at 24°C and 0% moisture.
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1. Introduction

As buildings. areund'the world are among the main energy consumers, reducing the energy
consumed-by the buildings is presently the most significant confront in the construction sector.
The Greenhouse Gas (GHG) releases from the sector of a building have been gathered between
1970 Yand 2010, and have presently reached the value around 10GtCozeq/y [1]. Heating,
ventilating and air-conditioning (HVAC) accounts for the greatest proportion of energy used in
buildings. In harsh climate conditions where industrial activities are not extensive, buildings

consume more than 70% of the total energy requirements, mainly due to the HVAC system use.
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