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1 Introduction

Moisture in the building structure impairs thermal performance and accelerates ageing and
degradation. Despite an improvement in construction quality, moisture problems have not
diminished accordingly. While it is fair to assume that a building has been erected according to
best practice, a perfect seal against water, vapour or air entry is difficult to achieve. Therefore,
the consideration of imperfections should be part of moisture control assessments.
Hygrothermal simulation offers an opportunity to meet the current challenges. New approaches
have been developed to account for rainwater penetration and indoor air infiltration. This paper
shows examples of standards and guidelines that have started to integrate them into the moisture
control assessment process.

2 Moisture Control Design Standards and Guidelines

In the past, moisture control meant for most practitioners steady state vapour diffusion
calculations, often called dew-point or “Glaser” calculations. However, due to numerous
simplifications the results of these calculations may be misleading especially when capillary
flow or moisture storage have an impact. This penalizes materials with moisture storage
capacity, such as renewable insulation materials, because it assumes the formation of
condensation where in real life only the sorption moisture content is slightly increased. There
are actually many more draw-backs of employing dew-point calculations for moisture control
design which has turned the focus on hygrothermal simulation. To arrive at comparable results
pertinent application standards for hygrothermal simulations have been developed. The first
guideline on moisture control analysis by hygrothermal simulation was issued in 2002 by the
WTA, an association dealing with preservation and renovation of heritage constructions and
rehabilitation of the building stock (WTA 6-2 2002). The European Standard EN 15026 (2007)
is largely based on this WTA guideline. However, both documents disregard the impact of small
defects in the building envelope. The updated version of WTA 6-2 (2014) remedied this
problem by considering imperfections in the building envelope by simplified models.

2.1 New German Moisture Control Standard DIN 4108-3

The current German moisture control standard for building envelope components DIN 4108-3
(2018) includes three assessment options. As first option, a designer may select a wall or roof
assembly from a list of deemed to satisfy (DTS) constructions included in the standard. The
second option represents the assessment by a steady-state dew-point calculation with fixed
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boundary conditions. However, there are a number of restrictions that have to be observed.
Most importantly, options one and two may only be applied for envelope components of
residential buildings or those that have a similar indoor climate (e.g. offices) without air-
conditioning. In all other cases option three applies, i.e. the designer has to perform a
hygrothermal simulation according to appendix D of the standard. This appendix references EN
15026 and WTA 6-2 (2014) mentioned above as well as some other standards and guidelines
dealing with the evaluation of hygrothermal simulation results, e.g. mould risk evaluation. A
flow chart showing the preconditions for selecting one of the options is depicted in figure 1.
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Figure 1. Flow chart explaining the preconditions for the moisture control assessment options in DIN 4108-3.

3 Conclusions

Hygrothermal simulation models have become essential to advance our skills in sustainable and
resilient building design. Practical experience has proven repeatedly that imperfections and
small leakages in the building envelope are unavoidable and have to be accounted for. The
development of hygrothermal design models responded to these factors by searching for new
approaches that are able to represent real life impacts and effects. Ultimately, the definition of
unavoidable moisture sources will result in a clear discrimination between design and
installation failures.
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