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SUMMARY:  

This paper assesses the effects of moisture buffering and related latent heat exchange in wooden 

surfaces on energy demand and comfort conditions in rooms. A parametric study on basis of an 

exemplary room varies surface material properties and areas, moisture production cycles, climatic 

conditions and air change rates for the zone. The study was conducted with the help of hygrothermal 

whole building simulation, which allows modelling all physical effects related to moisture buffering 

and latent heat exchange that occur in the surfaces that enclose spaces. Both long and short term 

simulations were performed, with time steps of one hour or one minute, to assess the associated 

influences on indoor climate and energy demand.  

The study shows a distinct influence on indoor relative humidity. Moisture buffering effects of wooden 

materials reduce the fluctuation of relative humidity and lead to a more stable indoor climate. 

Because of that energy demand for humidification and dehumidification can be reduced clearly. Long 

term simulations show little or no impact for mean indoor and surface temperatures and herby 

connected energy demand for heating and cooling. Simulations with high temporal-resolution show 

temporary increase of room and surface temperatures coming with the application of wooden 

materials as long as moisture loads are available inside the room.   

1.

The project Wood  Energy, Emission, Experience (WEEE) (NFR 216404, 2011) researches 
influences on energy demand, emissions and health effects coming with the application of wood 
surfaces. As contribution to the WEEE-project, this paper assesses the effects of moisture buffering 
and related latent heat exchange in wooden surfaces on energy demand and comfort conditions in 
rooms. Latent heat exchange happens when surrounding relative humidity changes and the wood 
needs to establish new moisture equilibrium. To do this, it takes up or releases water from the 
surrounding air to achieve equilibrium. When moisture is produced in a room, e.g. by cooking or 
showering, the indoor relative humidity rises slower if the interior surfaces are built of wood, as these 
surfaces interact with the room and store some of the additional moisture (Holm 2008). In terms of 
energy this storage process requires to transform the water vapor into liquid water. Due to the phase 
change, energy is released which heats up the surface and increases therefore the surface temperature. 
Preliminary studies showed a distinct increase of surface temperature (see Korsnes (2012) and Nore et 
al (2014)) and energy savings (see Korsnes&Nore (2011) and Antretter et al (2012)).  

A parametric study on basis of an exemplary room is conducted to assess the influence of wood 
surfaces on energy demand and comfort conditions. For this purpose surface material properties and 
areas, moisture production cycles, climatic conditions and air change rates for the zone are varied. 
Hygrothermal building simulation software is used for this study.  



 
 

 

 

1.1  

Hygrothermal whole building simulation is used to explore the possibilities which arise from the 
utilization of the effects related to the moisture buffering of wood. It allows modeling all physical 
effects related to moisture buffering and latent heat exchange that occur in the surfaces that enclose 
spaces. It also accounts for the impact of those effects on the energy demand of and comfort 
conditions within the space. For this study the hygrothermal building simulation software WUFI® Plus 
from Fraunhofer IBP is used. Its capabilities and verification is described in Lengsfeld (2007) and 
Antretter (2011). 

1.2  

Hygrothermal building simulations gives time-series of data with correlating simulation results. In this 
paper, the statistical distribution of relevant parameters is described by several values. These are 
minimum, maximum, mean, median and the 25% and 75% quantiles. They will be displayed as 
boxplots.  
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