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• Hygrothermal simulations performed solving the coupled partial 
differential equations (pDEQs) for heat and moisture transport.

• 2D CAD-model for a wood window with the adjacent environment 
applied (see FIG. 1).

• Temperature and relative humidity data from the year 2021 
measured in 70182 Stuttgart (Germany) to model the exterior 
ambient conditions.

• Common or humid annual interior conditions configured with Tint = 
20◦C and φint = 50 %, 60 %, 70 % 

• Additionally, humid interior environment resulting from slow or 
fast drying of screed or mortar modeled.
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With the aid of hygrothermal simulations, the moisture 
content in wood windows and the signal of an 
integrated RH sensor were studied for variable internal 
and external conditions for humidity and temperature.

As a hygrothermal material, wood is sensitive to moisture 
induced damage. In this context, the moisture uptake of wood 
based windows logged with an integrated relative humidity 
(RH) sensor system was investigated in the present study. The 
hygrothermal simulations [1] were performed to determine 
the basic mechanisms for moisture distribution in wood based 
windows. A design consisting of a wood based window, glass 

and a layered wall for common annual and humid interior 
conditions resulting from the drying of screed or mortar were 
simulated. The hygrothermal simulations revealed a locally 
and temporally varying moisture distribution in the wood 
window following the geometrical arrangement of building 
components as well as seasonal trends. Crucial RH sensor 
values related to critical moisture contents were obtained.
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Figure 1: Sketch of the 2D window model with the environment, the RH 
sensor and exterior conditions subject to the coupled PDEQs for humidity 
and temperature.

The hygrothermal simulations showed that:
• No moisture induced damage is expected for the wood 

components of the window for ambient interior conditions (i.e. 
50 % RH and 20°C).

• High values for the relative humidity are found at the interior air 
barriers (like the gypsum layer, the glass and the wood 
components close the glass).

• Methods to reduce the maximal moisture content in the wood 
components are a reduction of the interior temperature or an 
application of a coating layer around the wood components.

• Crucial RH sensor values of 71 % .. 75 % RH are possible 
indications for moisture induced damage in the wood window.
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Figure 2: Average (dashed lines) and maximal moisture (solid lines) content of 
the upper wood block for slow drying conditions (SD) and fast drying 
conditions (FD) (a) and with an additional coating layer (CL) or a damaged 
coating layer (CL+D) (b) for an interior temperature of Tint = 20°C.
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