
What is Interstitial Condensation?

Definition and Mechanism

Interstitial Condensation refers to the formation of liquid water within the hidden layers of a
building element (such as a wall, roof, or floor assembly), rather than on the visible internal surface.
It occurs when warm, moist internal air penetrates the structure and cools below its Dew Point
Temperature. At this point, the excess water vapour changes state and condenses onto the first
sufficiently cold surface within the fabric.

This hidden moisture accumulation can cause severe issues in UK homes, including rot in
timber framing, corrosion of metal components, and a significant reduction in the
thermal performance of insulation materials (which can become saturated).

The risk is primarily driven by a high internal moisture content (Relative Humidity) combined
with a failure to adequately manage the vapour drive (the movement of moisture) through the
building envelope.

UK Building Regulations and Standards

The mitigation of interstitial condensation risk is a statutory requirement in the UK under the
Building Regulations 2010.

Approved Document C (AD C): Site preparation and resistance to contaminants and
moisture, specifically Requirement C2 (Resistance to moisture), mandates that the walls,
floors, and roof must protect the building from the harmful effects of interstitial and surface
condensation (Source: GOV.UK, Approved Document C).

Technical risk assessment must adhere to BS 5250:2021 – Code of practice for the
management of moisture in buildings. This standard requires designers to ensure, via
calculation (e.g., using BS EN ISO 13788), that any condensation that may form during the
winter is able to fully evaporate during the warmer summer months, preventing progressive
material degradation.

Practical Application and The Role of Ventilation (UK Retrofit)

The risk of interstitial condensation is drastically elevated in the UK residential retrofit sector,
particularly when adding insulation, such as Internal Wall Insulation (IWI). This process often shifts
the Dew Point into the existing wall structure, making it highly susceptible to condensation if
moisture management is poor.

The primary design solution is to install a continuous, high-performance Vapour Control
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Layer (VCL) on the warm side of the insulation layer to prevent moisture entering the fabric.

Best Practice Ventilation: Modern ventilation systems, such as Positive Input Ventilation
(PIV) and Mechanical Ventilation with Heat Recovery (MVHR), are crucial for controlling the
source of the problem by reducing the internal Relative Humidity (RH), thereby lowering the
moisture available to permeate the structure.

⚠️ Warning Regarding PIV and Interstitial Condensation Risk

Whilst PIV systems are highly effective at reducing internal humidity and surface condensation,
consultants must issue a critical warning regarding their use in highly-insulated retrofit projects:

PIV and Vapour Drive: By creating positive pressure within the dwelling, PIV gently forces
air outwards. If the building envelope has been heavily insulated (e.g., IWI or EWI) but has
poorly detailed airtightness and a compromised or non-existent VCL, the PIV system can
potentially accelerate the outward movement of warm, moisture-laden air into the wall or roof
structure.

Risk Amplification: In such cases, the positive pressure can increase the rate of moisture
transport (convection) towards the cold side of the assembly, leading to a greater quantity of
moisture condensing interstitially than would occur under natural conditions.

Mitigation Strategy: PIV must only be specified and installed as part of a holistic
moisture strategy where the wall and roof assemblies have been correctly analysed and
either provided with an effective VCL and adequate airtightness, or demonstrated via
hygrothermal analysis that the risk of accumulation is acceptable. Ventilation alone cannot
solve a fabric failure.

Essential Related Terms for Building Consultants

Vapour Control Layer (VCL): A material placed on the warm side of insulation to impede the1.
diffusion of water vapour.

Dew Point Temperature: The temperature at which air reaches 100% Relative Humidity and2.
moisture condenses.

Hygrothermal Performance Analysis (WUFI): Advanced modelling of heat and moisture3.
transport through building assemblies (BS EN 15026) to accurately assess long-term risk.

Airtightness: The resistance of the building envelope to air leakage. Crucial because4.
convective airflow carries significant moisture.



Thermal Bridge: A discontinuity in the thermal envelope that creates a cold spot,5.
accelerating condensation risk.

Positive Input Ventilation (PIV): A system that introduces filtered air to dilute internal6.
moisture, but which can increase the outward vapour drive if the envelope is not sealed.

BS 5250:2021: The definitive UK standard providing guidance on the management and7.
assessment of moisture and condensation risk.


