What is the risk of PIV systems forcing
moisture into the building fabric?

Introduction

Positive Input Ventilation (PIV) systems represent a common approach to improving indoor air
quality and combating condensation within residential buildings across the UK. These systems
function by introducing a continuous flow of fresh, filtered air into a dwelling, typically sourced from
the loft space, which is then distributed throughout the property. The intended outcome is the
creation of a slight positive pressure that displaces stale, moisture-laden air, forcing it out through
natural leakage points in the building fabric, such as gaps around doors and windows, trickle vents,
and extractor fans. While PIV systems are often effective in reducing surface condensation and
improving air quality, a significant concern exists regarding their potential to force moisture into the
fabric of the building. This can lead to a range of problems, including dampness, condensation
within structural elements, and the growth of mould, which can have detrimental effects on both the
building’s integrity and the health of its occupants. Understanding these risks is crucial for
homeowners, landlords, and building professionals in the UK to make informed decisions about
ventilation strategies and to ensure the long-term health and durability of residential properties.
This report aims to provide a comprehensive analysis of the potential mechanisms by which PIV
systems could introduce or exacerbate moisture within a building’s structure, considering various
building types, construction materials prevalent in the UK, recommended indoor humidity levels,
user experiences, expert opinions, best practices for installation and maintenance, and a comparison
with alternative ventilation methods.

Understanding Positive Input Ventilation (PIV) Systems

How PIV Systems Work in UK Homes

How PIV Systems Work
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PIV systems run continuously, providing constant air exchange throughout the home.

How PIV systems work (VENTI)

Positive Input Ventilation (PIV) systems operate by drawing air from outside, most commonly from
the loft space of a house. This external air is then passed through a filter to remove particulate
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matter such as dust, pollen, and traffic fumes, before being supplied into the living areas of the
home. While loft-mounted units are the traditional and most prevalent type, wall-mounted PIV
systems are also available for flats and properties without loft access. The filtered air is typically
introduced into a central location within the dwelling, such as an upstairs hallway or landing,
through a discreet diffuser unit installed in the ceiling. The continuous introduction of fresh air at a
steady rate creates a slight positive pressure inside the building. This positive pressure forces the
existing stale, humid air within the property to be expelled through any available natural leakage
points in the building’s fabric, including small gaps around windows and doors, trickle vents that
may be present in window frames, and any extractor fans installed in kitchens or bathrooms. PIV
systems are designed to run continuously, providing constant air exchange within the home.

The fundamental principle behind PIV systems is the ongoing dilution and displacement of indoor
air. This suggests that their effectiveness is heavily reliant on achieving a balance between the rate
at which fresh air is supplied into the property and the rate at which moisture is generated by
occupants through daily activities such as cooking, washing, and even breathing. If the

input airflow rate is too low relative to the moisture production, the system might not be able to
effectively displace the humid air, potentially leading to a build-up of moisture within the dwelling.
Conversely, if the rate of moisture generation is exceptionally high, a standard PIV system might
struggle to maintain a healthy low humidity level throughout the entire home.

Furthermore, the reliance on natural leakage for the exhaust of stale, moisture-laden air indicates
that the airtightness of the building envelope is a critical factor influencing the performance of a PIV
system. Homes that are very leaky might not allow the establishment of sufficient positive pressure
needed for effective ventilation, as the incoming air could simply escape too easily without fully
displacing the indoor air. On the other hand, modern, energy-efficient homes are often designed to
be highly airtight to minimize heat loss. This level of airtightness could potentially hinder the
intended airflow pattern of a PIV system, as there might not be enough controlled or uncontrolled
exhaust pathways for the pressurized air to escape, potentially leading to unintended air and
moisture movement within the building structure.

Components and Features

A typical Positive Input Ventilation (PIV) system comprises several key components working together
to deliver fresh air into the home. The system includes an air intake, which is the point where
external air is drawn into the unit. This intake is always equipped with a filter, which plays a crucial
role in maintaining the quality of the air entering the property by removing dust, pollen, and other
airborne contaminants. Filters come in various grades, with higher grades offering more effective
removal of smaller particles. The heart of the PIV system is a fan, responsible for drawing in the
fresh air, passing it through the filter, and then pressurizing it to create the positive pressure
differential within the home. The filtered air is then distributed into the living spaces through
strategically placed outlets known as diffusers, which are typically mounted at ceiling level in
central locations.

In addition to these basic components, many PIV systems offer additional features. One common
feature is the availability of heated PIV units, which are particularly beneficial in colder climates like
the UK. These heated units are generally equipped with a thermostat that controls the operation of a
small heating element, warming the incoming air when the outside temperature drops below a
certain level. This helps to mitigate the cooling effect of drawing in cold air from the loft during
winter, improving occupant comfort. Higher-end PIV models may also include optional features such
as integrated humidity and carbon dioxide (CO2) sensors. These sensors allow the system to monitor
the indoor environment and automatically adjust the airflow rate based on the detected levels of
humidity or CO2, providing a more demand-responsive ventilation strategy.
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The inclusion of a heater in some PIV units presents a trade-off between the system’s ventilation
effectiveness and its energy consumption. While a heater can improve comfort levels by warming the
incoming air, particularly during cold winter months, it also inevitably increases the running costs of
the unit. Homeowners in well-insulated properties might find the heating element largely
unnecessary, potentially leading to wasted energy and increased electricity bills. Conversely, in
homes with poor insulation, the small heater in a PIV unit might struggle to significantly counteract
the cooling effect of the incoming cold air, leading to occupant dissatisfaction despite the increased
energy usage.

Filters are a crucial component of PIV systems, playing a vital role in ensuring good indoor air
quality by removing airborne pollutants. However, these filters require regular maintenance, either
through cleaning or replacement, to function effectively. Neglecting filter maintenance can lead to a
reduction in airflow, as a clogged filter restricts the passage of air through the system. Furthermore,
a dirty filter can become a breeding ground for mould and other microorganisms, potentially leading
to the introduction of contaminants into the home if the filter is not cleaned or replaced in a timely
manner. Therefore, homeowner awareness and adherence to the manufacturer’s recommended
maintenance schedule are essential to ensure that the PIV system delivers its intended benefits of
improved air quality and condensation control.

Mechanisms of Moisture Introduction or Exacerbation by
PIV Systems

Positive Pressure and Moisture Movement

The fundamental operating principle of a Positive Input Ventilation (PIV) system, the creation of
positive pressure within the dwelling, can inadvertently contribute to the introduction or
exacerbation of moisture problems within the building fabric. While the primary goal of this positive
pressure is to expel moisture-laden indoor air, it can also, under certain circumstances, force this air
into structural cavities such as wall voids, roof spaces, and floor constructions. This pressurized
moist air can then encounter colder surfaces within these cavities, particularly on external walls or
near the roof, leading to condensation. The likelihood of this occurring is higher in older buildings
that may lack continuous or adequate vapour barriers within their construction. Vapour barriers are
designed to restrict the movement of moisture through the building fabric, and their absence allows
moist air to penetrate more easily into areas where it can condense.

The very mechanism that PIV systems employ to remove moist air from the living spaces, namely
positive pressure, can therefore become a pathway for moisture to enter and accumulate within the
building fabric itself. This highlights a critical dependence of PIV system safety and effectiveness on
the specific construction details of the building and the presence of effective moisture control layers.
If a building lacks a continuous and properly installed vapour barrier, the slight positive pressure
created by the PIV system might push warm, moist indoor air through any available gaps and cracks
in the internal linings into the structure. Once this air reaches colder elements of the building
envelope, such as the outer layers of the walls or the underside of the roof, the moisture it carries
can condense, leading to dampness and potentially mould growth within these concealed areas.

Interstitial Condensation Risks

Interstitial condensation refers to the phenomenon of moisture condensing within the layers of a
building structure, rather than on its surfaces. Positive Input Ventilation (PIV) systems have the
potential to exacerbate this risk by increasing the movement of moist indoor air into wall and roof
voids. As the PIV system pressurizes the living spaces, the moisture-laden air seeks to escape



through any available pathways, including into the building fabric. This is particularly concerning in
pre-1980s buildings, where vapour barriers were often not a standard feature of construction.
Without a vapour barrier to impede its progress, the moist air can readily penetrate into the
insulation layer or other components of the wall or roof assembly. When this air cools within the
structure, it reaches its dew point, and the water vapour condenses into liquid water. This trapped
moisture can lead to various problems, including the degradation of insulation materials, the
corrosion of metal components, and the growth of mould and mildew within the building fabric,
often in hidden locations.

There is a link between the use of PIV systems and an increased risk of interstitial condensation
leading to mould growth within the building structure. This underscores the critical importance of
carefully assessing the characteristics of a building, particularly its age and the presence of vapour
barriers, before considering the installation of a PIV system. While PIV systems are often effective at
addressing surface condensation problems visible within the living spaces, they might inadvertently
create a more serious and less visible issue of moisture accumulation and mould growth within the
building’s fabric, potentially leading to long-term structural damage and health concerns for the
occupants.
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Interstitial condensation can lead to insulation degradation, metal corrosion, and hidden mould
growth within building structures.

Influence of External Humidity

The effectiveness of Positive Input Ventilation (PIV) systems in managing indoor humidity is also
influenced by the humidity levels of the external air being drawn into the property. In scenarios
where the external humidity levels are consistently high, a PIV system drawing in this air might not
be as effective in reducing indoor humidity as intended, and in some cases, could even introduce
more moisture into the building. This is particularly relevant in the UK due to its maritime climate,
which often results in extended periods of damp and humid weather, especially during autumn and
winter. However, it is important to consider the concept of absolute humidity versus relative
humidity in this context. Even when the relative humidity of the outside air is high (a high
percentage of the air’s capacity to hold moisture at that temperature), the absolute amount of water
vapour it contains might still be lower than that of the warmer air inside the house. This is because
colder air has a lower capacity to hold moisture compared to warmer air. Therefore, when cold,
damp air from outside is drawn into the home by a PIV system and subsequently warmed up, its
capacity to hold moisture increases, and its relative humidity decreases. This drier (in relative
terms) air can then help to absorb moisture from within the building, contributing to a reduction in
overall indoor humidity levels. The key factor is that PIV systems work by replacing the air inside the
property, which typically has a higher absolute humidity due to indoor moisture sources, with air
from outside that has a lower absolute humidity, even if its relative humidity is high due to the lower
external temperature.

Recommended Indoor Humidity Levels and PIV’s Role

Ideal Humidity Ranges in UK Homes

Maintaining appropriate indoor humidity levels is crucial for both the health of the occupants and
the preservation of the building fabric in UK homes. The generally recommended ideal indoor
humidity range for UK residential properties is between 30% and 60%, with an optimal target falling
within the 50-55% range. However, these levels can fluctuate slightly depending on the season.
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During the winter months, a slightly lower humidity range of 30-50% is often considered ideal, as
colder temperatures reduce the air’s capacity to hold moisture. In contrast, the ideal indoor
humidity level in the summer typically lies between 40% and 60%. Deviations from these
recommended ranges can lead to various problems. Very high humidity levels, exceeding 70%,
create an environment conducive to the growth of mould and mildew, which can pose significant
health risks, particularly for individuals with respiratory conditions or allergies, and can also
damage building materials. Conversely, very low humidity levels, falling below 25%, can also be
detrimental, leading to issues such as dry skin, irritated nasal passages, and respiratory problems,
as well as potential damage to wooden furniture and musical instruments.

Table 1: Recommended Indoor Humidity Levels (UK)

Season Ideal Range (%) Risks of High Humidity (%) Risks of Low Humidity (%)
Winter 30-50 >70: Mould growth, respiratory issues <25: Dry skin, irritated throat
Summer 40-60 >70: Mould growth, discomfort <25: Dry skin, static electricity

PIV’s Intended Role in Humidity Management

Positive Input Ventilation (PIV) systems are specifically designed to play a role in managing humidity
levels within UK homes, primarily by reducing condensation. The fundamental mechanism by which
PIV achieves this is through the continuous introduction of fresh, filtered air into the dwelling, which
is typically drier (in absolute terms) than the existing indoor air. This constant influx of less humid
air helps to dilute the moisture content of the indoor atmosphere, leading to an overall reduction in
humidity levels. Furthermore, the continuous airflow created by the PIV system prevents pockets of
stagnant, humid air from forming within the property. This is particularly important in preventing
humid air from settling on cold surfaces such as windows, walls, and ceilings, where it can condense
and lead to dampness and mould growth. Some higher-specification PIV units are equipped with
integrated sensors that can monitor the humidity levels within the home. These systems can be set
to operate automatically, adjusting the airflow rate of the fan based on the detected moisture
content, thereby ensuring a more balanced and optimal indoor environment. By maintaining
appropriate moisture levels, PIV systems aim to create an indoor environment where condensation is
less likely to occur, thus mitigating the risks associated with dampness and mould proliferation.

Potential for Imbalance

While Positive Input Ventilation (PIV) systems are primarily intended to reduce high humidity levels
and combat condensation, there is a potential for them to cause an imbalance by leading to
excessively low humidity, particularly during the winter months. This can occur when the PIV system
draws in cold outside air, which inherently holds less moisture than warmer air. When this cold air is
circulated throughout the home, even if it warms up, its relative humidity might remain low,
potentially leading to an indoor environment that is too dry. While the primary concern surrounding
PIV systems often revolves around the risk of forcing moisture into the building fabric, it is also
important to consider the overall impact of these systems on the indoor humidity balance. Over-
ventilation, especially with very cold air, could result in humidity levels dropping below the
recommended range of 30%, which can have negative consequences for both the occupants and the
building materials. Very dry air can cause discomfort for residents, leading to symptoms such as dry
skin, itchy eyes, sore throats, and even nosebleeds. Additionally, overly dry conditions can affect
wooden furniture, causing it to crack or warp, and can also increase the risk of static electricity.
Therefore, it is crucial that the airflow rate of the PIV system is appropriately calibrated to the size
of the property and the typical moisture generation levels to ensure that it effectively reduces high
humidity without causing the indoor environment to become excessively dry.



Susceptibility of Building Types and Construction Materials
in the UK

Older vs. Modern Homes

The susceptibility of a building to moisture issues potentially caused or exacerbated by Positive
Input Ventilation (PIV) systems can vary significantly depending on whether the property is an older
construction or a modern, more recently built home. Older homes, which were often built with less
stringent standards for airtightness and insulation compared to modern dwellings, might be more
susceptible to unintended air movement and moisture intrusion. The presence of numerous small
gaps and cracks in the building fabric of older properties, while allowing for some natural
ventilation, can also provide pathways for the positive pressure created by a PIV system to force
moisture-laden indoor air into structural cavities in an uncontrolled manner. In contrast, modern
homes are typically constructed with a greater emphasis on energy efficiency, incorporating higher
levels of insulation and aiming for a more airtight building envelope. While this airtightness helps to
retain heat and reduce energy consumption, it can also disrupt the intended airflow pattern of a PIV
system if the ventilation strategy is not carefully designed for the specific characteristics of the
building. As noted in , PIV systems are considered to work best in properties that have a high level
of air leakage, as they rely on the flow of air to circulate throughout the property. In modern,
airtight homes, the lack of natural air leakage might mean that the positive pressure created by the
PIV system does not effectively drive out moist air through intended routes and could instead lead to
unpredictable air and moisture movement within the building structure.

Vulnerability of Specific Materials

The type of construction materials used in a building also plays a significant role in its susceptibility
to moisture issues potentially linked to PIV systems. Timber frame buildings, which are common in
the UK, are known to be particularly vulnerable to moisture problems. If moisture becomes trapped
within the timber frame structure, it can create ideal conditions for the development of rot and
fungal growth, which can compromise the structural integrity of the building over time. Masonry
walls, constructed from materials such as brick or stone, are also prevalent in UK architecture.
While masonry is generally more breathable than some modern construction materials, allowing for
some moisture movement, excessive or prolonged moisture ingress, potentially driven by the
positive pressure of a PIV system, can still lead to damage. This can manifest as salt efflorescence on
the wall surfaces, as moisture dissolves salts within the masonry and deposits them as it evaporates,
or as freeze-thaw damage in colder climates, where water trapped within the masonry can freeze
and expand, causing cracking and deterioration. Furthermore, moisture can also negatively impact
insulation materials, potentially reducing their thermal performance and leading to increased energy
consumption for heating the property.

Impact of Existing Damp-Proofing

The presence and type of existing damp-proofing measures within a building can also influence how
it interacts with a PIV system and its susceptibility to moisture issues. Most UK homes, particularly
those built after the late 19th century, incorporate a damp-proof course (DPC) at the base of the
walls to prevent rising damp, where moisture from the ground is drawn up through the masonry.
However, while a DPC effectively stops rising moisture, it typically does not offer protection against
moisture that might be driven into the walls above the DPC level by the positive pressure created by
a PIV system. In older homes, particularly those that have undergone renovations, the use of non-
breathable modern materials can also have an impact. For example, applying a cement-based render
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to the external walls of an older property, which were originally designed to “breathe” and allow
moisture to evaporate, can trap moisture within the wall structure. If a PIV system then forces moist
air into these walls from the interior, the non-breathable external layer can prevent the moisture
from escaping, potentially leading to a build-up of dampness and an increased risk of rot in timber
elements embedded within the wall or condensation within the wall cavity itself. Therefore, when
considering a PIV system, it is essential to understand the existing damp-proofing measures in place
and the breathability of the construction materials to assess the potential for unintended moisture
consequences.

Common Problems and Complaints Associated with PIV
Systems

Common PIV Complaints

'aﬂ Persistent Dampness *@ Cold Drafts fl:.:.‘;: Loft Contaminants
Some users report continued Introduction of cooler air can Potential distribution of dust,
or new issues with cause discomfort and increase insulation fibres, and odours
condensation and mould after heating costs. from loft space.
installation.

Common complaints with PIV (VENTI)
Dampness, Condensation, and Mould

Despite being marketed as a solution to combat dampness, condensation, and mould growth,
numerous users have reported experiencing continued or even new issues with these problems after
the installation of Positive Input Ventilation (PIV) systems. Forum discussions and online reviews
contain accounts of homeowners and tenants who have observed persistent condensation on
windows and walls, the reappearance of mould in previously treated areas, or the development of
mould in new locations following PIV installation. Some users have specifically expressed concerns
that the PIV system was actually pushing moist air into the building fabric, potentially exacerbating
existing damp issues or creating new ones within the structure. It is worth noting that some experts
suggest that a period of up to three weeks might be necessary to observe the full effects of a PIV
system, as it can take time for the house to dry out completely after installation. However, the
persistence of dampness and mould beyond this initial period in some cases raises questions about
the suitability and effectiveness of PIV systems in all situations. The fact that these complaints exist
highlights that while PIV can be beneficial for many, it is not a universal solution and its
performance can be influenced by various factors, including the specific characteristics of the
property and the underlying causes of the moisture problems.

Cold Drafts and Heating Costs

A frequently reported problem associated with Positive Input Ventilation (PIV) systems is the
introduction of cold drafts into the house, particularly during the winter months. This occurs
because PIV systems draw in external air, which can be significantly colder than the indoor
temperature, especially when sourced from an unheated loft space. While some PIV units are
equipped with heaters to warm the incoming air, many users find these heaters to be either



expensive to run or not entirely effective in significantly raising the temperature of the air being
blown into the dwelling. Consequently, the influx of cooler air can lead to a noticeable drop in indoor
temperature, causing discomfort for occupants and prompting them to increase their use of central
heating to compensate. This increased reliance on heating can, in turn, result in higher energy bills,
potentially negating some of the energy efficiency benefits of a well-insulated home. The issue of
cold drafts and increased heating costs is a significant drawback for many users, and it underscores
the importance of considering the climate and the insulation levels of a property before opting for a
PIV system, particularly a non-heated model.

Distribution of Loft Air Contaminants

Another common concern raised by users of Positive Input Ventilation (PIV) systems, particularly
those with loft-mounted units, is the potential for these systems to distribute smells and
contaminants from the loft space into the living areas of the home. Loft spaces, especially if poorly
ventilated or maintained, can accumulate dust, insulation fibres, and even mould spores. If the filter
in the PIV system is not of a high enough grade or if it is not regularly cleaned and replaced, there is
a risk that these contaminants could be drawn into the system and then blown into the occupied
rooms. Some users have reported experiencing unpleasant smells emanating from their PIV units,
often described as a musty or insulation-like odour, which they suspect originates from the loft. This
highlights the importance of ensuring that the loft space is well-ventilated and free from any sources
of contamination before installing a PIV system. Additionally, regular maintenance of the PIV unit,
including checking and replacing the filters as recommended by the manufacturer, is crucial to
prevent the buildup of dust and potential mould growth within the system itself, which could further
contribute to the distribution of airborne contaminants into the home.

Expert Opinions and Studies on PIV Risks and Benefits

Analysis of Research Findings

The available body of research on the effectiveness and potential risks associated with Positive Input
Ventilation (PIV) systems presents a somewhat mixed picture. Studies conducted by the Building
Research Establishment (BRE) have suggested that PIV systems might not be consistently effective
in reducing relative humidity levels throughout a dwelling, with effectiveness varying between
different rooms. In some instances, research has indicated that PIV systems might even recycle more
humid air back into the habitable spaces, particularly if the loft space itself has elevated humidity
levels. This raises concerns about the system’s ability to effectively manage moisture in all
circumstances. However, conflicting evidence exists, with other studies, such as the one referenced
in and published in the journal “Building and Environment,” reporting that PIV systems reduced
indoor humidity by up to 30% and eliminated condensation in 90% of the homes studied. This
discrepancy in findings highlights the complexity of the issue and suggests that the performance of
PIV systems can be significantly influenced by a range of factors, including the specific
characteristics of the building, the prevailing environmental conditions, and the operational
parameters of the PIV unit itself. Notably, several sources indicate that comprehensive research
data on the long-term performance and potential risks of PIV systems remains relatively scarce in
the existing literature. This lack of extensive research underscores the need for careful
consideration and potentially professional consultation before deciding to install a PIV system.

Perspectives from Professionals

The opinions of building professionals, such as building surveyors and damp proofing specialists,
regarding Positive Input Ventilation (PIV) systems are varied. While some professionals acknowledge
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PIV as a potentially cost-effective solution for addressing condensation and improving indoor air
quality, they often emphasize the importance of conducting a thorough assessment to identify and
address the underlying causes of dampness rather than solely relying on PIV as a singular fix. Some
experts express scepticism about the overall effectiveness of PIV systems, particularly when
compared to other mechanical ventilation methods, especially in modern, more airtight homes. For
instance, quotes Mark Brinkley, author of the House Builder Bible, who describes PIV solutions as
“the worst” type of ventilation system available. There is a general consensus among professionals
that proper installation of a PIV system, adhering to manufacturer’s guidelines and considering the
specific characteristics of the property, is crucial for it to function effectively and safely.
Furthermore, the importance of ongoing maintenance, including regular filter cleaning and
replacement, is consistently highlighted as essential for maintaining the system’s performance and
preventing potential negative impacts on indoor air quality. Overall, the professional perspective
suggests that while PIV can offer benefits in certain situations, it should not be viewed as a panacea
for all moisture-related problems and its suitability should be carefully evaluated on a case-by-case
basis.

Building Regulations and PIV

In the context of UK Building Regulations, Positive Input Ventilation (PIV) is classified as an
alternative ventilation strategy under Approved Document F, which provides guidance on ventilation
requirements for dwellings. However, it is important to note that PIV is not always the preferred
method, particularly in the case of newer, more airtight dwellings that are designed to minimize air
leakage for energy efficiency purposes. Recent updates to the Building Regulations in 2021 have
shown a prioritization of other mechanical ventilation methods, such as Mechanical Extract
Ventilation (MEV), Decentralised MEV (dMEV), and Mechanical Ventilation with Heat

Recovery (MVHR), which offer more precise control over airflow and are generally considered more
suitable for modern, energy-efficient constructions. As stated in , PIV is no longer recommended as a
preferred method in the most recent version of Approved Document F. Despite this shift in
preference, PIV systems are still permitted as an alternative means of achieving adequate
ventilation, provided that they can be demonstrated to meet the fundamental requirement F1(1) of
the Building Regulations, which states that “there shall be adequate means of ventilation provided
for people in the building”. Compliance with this requirement for alternative systems like PIV often
needs to be evidenced through certification from a recognized body, such as a British Board of
Agrément (BBA) Certificate, which serves as independent verification of the product’s performance
and suitability for its intended use.

Best Practices for Installing and Maintaining PIV Systems to
Minimize Moisture Risk
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Best Practices for PIV
Installation

Thorough Assessment

Evaluate property's ventilation needs, considering age,

construction type, and airtightness.

Proper Loft Preparation

Ensure adequate loft ventilation and seal ceiling gaps to
prevent recirculation.

Professional Installation

Use qualified professionals familiar with best practices for
your property type.

Regular Maintenance

Clean filters every 3-6 months and replace every 5
years per manufacturer guidelines.

Loft Ventilation and Sealing

For properties where a loft-mounted Positive Input Ventilation (PIV) system is installed, ensuring
that the loft space itself is adequately ventilated is of paramount importance to minimize the risk of
drawing humid air into the dwelling. A poorly ventilated loft can trap moisture generated within the
house, leading to elevated humidity levels within the loft space and potentially even mould growth. If
the PIV system then draws its supply air from this humid environment, it will be less effective at
reducing indoor humidity and could even introduce more moisture into the home. Therefore, it is
recommended to check and, if necessary, improve the ventilation of the loft space by ensuring that
existing vents are clear and that additional ventilation measures, such as roof vents or soffit vents,
are in place if needed. Furthermore, it is crucial to properly seal any gaps or openings in the ceiling
that separate the living spaces from the loft area. This includes sealing around light fittings, loft
hatches, and any other penetrations in the ceiling. Effective sealing will prevent the pressurized air
from the PIV system from simply recirculating back into the loft, reducing its efficiency in ventilating
the living areas and potentially drawing in humid loft air through these gaps.

Unit Sizing and Airflow Settings

Selecting the correct size of Positive Input Ventilation (PIV) unit for the volume of the property is
essential to ensure that an adequate number of air changes per hour (ACH) is achieved, which is
necessary for effective ventilation and moisture control. An undersized unit might not provide
sufficient airflow to properly dilute and displace the humid indoor air, leading to continued
condensation problems. Conversely, an oversized unit could potentially lead to excessive cooling in
winter or uncomfortable drafts within the home. It is generally recommended to consult the
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manufacturer’s guidelines or seek advice from a ventilation specialist to determine the appropriate
size of PIV unit for the specific property. Once the unit is installed, adjusting the airflow settings
based on the observed levels of condensation and humidity within the home is also important. Some
users find it beneficial to start with a higher airflow setting, particularly during colder months when
condensation is more prevalent, and then gradually reduce the setting as needed to maintain a
comfortable indoor environment while effectively controlling moisture. Regular monitoring of
humidity levels using a hygrometer can help in fine-tuning the airflow settings to achieve the optimal
balance for the specific household and its moisture generation patterns.

Regular Maintenance

Implementing a schedule of regular maintenance is crucial for ensuring the long-term performance,
efficiency, and safety of Positive Input Ventilation (PIV) systems.

One of the most important maintenance tasks is the regular cleaning of the air filters, which should
ideally be done every three to six months, depending on the level of dust and pollutants in the
environment. Cleaning the filters, typically by vacuuming or washing them according to the
manufacturer’s instructions, helps to prevent clogging and maintain optimal airflow through the
system. In addition to regular cleaning, the filters will also need to be replaced periodically, usually
every five years or as recommended by the manufacturer. Filter replacement ensures that the
system continues to effectively remove airborne pollutants and maintain good indoor air quality.
Some homeowners also find it beneficial to have the PIV unit professionally serviced at regular
intervals, such as every few years. A professional service can involve a thorough check of all the
system components, ensuring that the fan is operating correctly, the ducting is in good condition,
and all electrical connections are secure, helping to prolong the lifespan of the unit and maintain its
optimal performance.

Ensuring Adequate Air Escape Routes

For a Positive Input Ventilation (PIV) system to function effectively and safely in removing moisture-
laden air from a dwelling, it is essential to ensure that there are sufficient escape routes for the
displaced air.

The positive pressure created by the PIV system needs pathways through which the stale, humid air
can be forced out of the building. These escape routes typically include trickle vents that are often
integrated into modern window frames, as well as the natural permeability of the building fabric
itself, particularly in older properties. It is also important to ensure that internal doors within the
property are not too well-sealed, as this can hinder the circulation of air throughout the house,
making it difficult for the PIV system to effectively displace air from all rooms. A small undercut at
the bottom of internal doors (typically around 10mm) is often recommended to allow for adequate
airflow between rooms.

If the escape routes for the air are insufficient or become blocked, the positive pressure within the
building might increase, potentially forcing moist air into unintended areas within the building
fabric, such as wall cavities or floor voids, where it could then condense and lead to moisture
problems. Therefore, it is important to ensure that trickle vents are open and unobstructed, and that
internal doors allow for sufficient airflow to facilitate the proper functioning of the PIV system.

Comparison with Alternative Ventilation Methods

Mechanical Extract Ventilation (MEV) and Decentralised MEV (dMEV)



MEV Systems (Centralised)

Mechanical Extract Ventilation employs a central fan unit
to continuously extract moist air from wet rooms through
ducting networks. This creates negative pressure,

drawing fresh air through trickle vents in windows.

MEV is particularly effective in modern airtight properties,
where controlled extraction is essential. Recent UK
Building Regulations favour this approach for its reliable
moisture control capabilities.

dMEV Systems (Decentralised)

Decentralised MEV utilises individual extract fans in each
wet room, eliminating complex ductwork whilst
maintaining effective moisture extraction. This point-
source approach offers simpler installation and

maintenance.

Both MEV and dMEV avoid the potential issue of positive
pressure systems forcing moist air into building fabrics,
making them increasingly popular in contemporary

construction.

Mechanical Extract Ventilation (MEV) and Decentralised MEV (dMEV) systems offer alternative
approaches to whole-house ventilation compared to PIV.

MEYV systems typically involve a centrally located fan unit that continuously extracts moist, stale
air from the wet rooms of a dwelling, such as kitchens and bathrooms, through a network of
ductwork. This extraction creates a slight negative pressure within the property, which encourages
fresh air to be drawn in through background ventilators, such as trickle vents in windows.
Decentralised MEV (dAMEV) systems function similarly but utilize individual, continuously running
extract fans located directly within each of the wet rooms, rather than a central unit.

MEV and dMEV systems are often preferred over PIV, particularly in modern, more airtight homes,
as they provide a more controlled method of extracting moist air directly from the sources of
humidity. The negative pressure created by these systems reduces the risk of forcing moist air into
the building fabric in the same way that the positive pressure of a PIV system can. Furthermore,
recent updates to the UK Building Regulations tend to prioritize MEV and dMEYV as effective
ventilation strategies.

Mechanical Ventilation with Heat Recovery (MVHR)

Mechanical Ventilation with Heat Recovery (MVHR) represents another advanced ventilation
method that offers significant advantages in terms of both moisture control and energy efficiency.
MVHR systems are balanced ventilation systems that simultaneously supply fresh, filtered air into
the living areas of a home while extracting stale, moist air from the wet rooms. The key feature of
MVHR is the inclusion of a heat exchanger within the unit, which recovers heat from the outgoing
stale air and uses it to pre-warm the incoming fresh air. This heat recovery process significantly
improves the energy efficiency of the ventilation system and helps to maintain a comfortable indoor
climate with minimal heat loss. MVHR is widely considered the ideal ventilation solution for highly
airtight homes, as it provides a controlled and balanced airflow without relying on uncontrolled air
leakage.

Passive Ventilation

Passive ventilation methods, such as trickle vents in windows, air bricks built into walls, and passive
stack ventilation systems, represent a more traditional approach to ventilating buildings.

These methods rely on natural air movement driven by wind pressure differences and the buoyancy
of warm air rising. While passive ventilation solutions are generally low-cost to install and do not
require energy to operate, their effectiveness can be inconsistent and heavily dependent on external
weather conditions, such as wind speed and direction, as well as temperature differences. In many
modern homes, which are designed to be more airtight, passive ventilation alone might not be
sufficient to provide adequate ventilation for effective moisture control and good indoor air quality.
While trickle vents and air bricks can provide a background level of ventilation, they might not be
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capable of effectively removing the significant amounts of moisture generated through everyday
household activities, potentially leading to a build-up of humidity and an increased risk of
condensation and mould growth.

Conclusion

In conclusion, while Positive Input Ventilation (PIV) systems are designed to combat condensation
and improve indoor air quality by introducing fresh, filtered air and creating positive pressure to
expel moist air, they also carry potential risks of forcing moisture into the fabric of UK residential
buildings.

These risks are influenced by several key factors, including the airtightness of the building, the
presence and effectiveness of vapour barriers, the humidity levels of the external air being drawn in,
the proper installation and ongoing maintenance of the system, and the overall suitability of PIV for
the specific building type and its local climate. While PIV can be an effective solution in certain
situations, particularly in older, more leaky homes experiencing surface condensation, it may not be
the optimal choice for all properties, especially modern, energy-efficient homes that are more
airtight. In these cases, alternative ventilation methods such as Mechanical Extract Ventilation
(MEV), Decentralised MEV (dMEV), or Mechanical Ventilation with Heat Recovery (MVHR) might
offer more controlled and efficient means of managing indoor humidity and ensuring good air quality
without the same potential risks of forcing moisture into the building structure.

Recommendations

Based on the analysis presented in this report, the following recommendations are provided for
minimizing the risk of Positive Input Ventilation (PIV) systems forcing moisture into the building
fabric:

For Homeowners and Landlords:

e Conduct a Thorough Assessment: Before installing a PIV system, undertake a
comprehensive evaluation of the property’s ventilation needs, considering factors such as the
building’s age, construction type, airtightness, insulation levels, and existing damp-proofing
measures.

e Ensure Loft Ventilation and Sealing: If opting for a loft-mounted PIV unit, verify that the
loft space is well-ventilated to prevent the intake of humid air. Seal any gaps or openings in
the ceiling between the living space and the loft to avoid air recirculation and the distribution
of loft contaminants.

 Prioritize Professional Installation: Ensure that the PIV system is installed by qualified
professionals who are familiar with best practices and the specific requirements of the chosen
unit and the property.

e Implement Regular Maintenance: Adhere to a strict maintenance schedule that includes
regular cleaning (every 3-6 months) and timely replacement (as per manufacturer’s guidelines,
typically every 5 years) of the air filters. Consider periodic professional servicing of the unit to
ensure optimal operation.

¢ Ensure Adequate Air Escape Routes: Verify that there are sufficient and unobstructed
escape routes for the displaced moist air, such as open trickle vents in windows and
appropriate undercuts on internal doors.

e Monitor Indoor Humidity: Utilize a hygrometer to regularly monitor the indoor humidity
levels to assess the effectiveness of the PIV system and make any necessary adjustments to the
airflow settings.

e Consider Alternative Ventilation: For modern, airtight homes or in cases where PIV



systems have not effectively resolved moisture problems, explore alternative ventilation
methods such as MEV, dMEV, or MVHR, which offer more controlled airflow and may be more
suitable for certain building types.

¢ Address Underlying Dampness: If existing dampness or mould is present in the property, it
is crucial to identify and address the root cause of these issues (e.g., penetrating or rising
damp) before installing a PIV system, as PIV is primarily designed to combat condensation.

For Building Professionals:

e Provide Comprehensive Assessments: Conduct thorough assessments of building
ventilation requirements, taking into account the property’s airtightness, occupancy levels,
and moisture generation potential before recommending a specific ventilation system.

« Recommend Appropriate Systems: Advise clients on ventilation systems that are best suited
for the specific building type and their individual needs, considering the limitations and
potential risks associated with PIV in certain constructions.

¢ Ensure Correct Installation: When installing PIV systems, adhere strictly to manufacturer’s
instructions and best practices, paying close attention to unit sizing, placement of the diffuser,
and ensuring adequate airflow and escape routes.

¢ Educate Clients on Maintenance and Limitations: Clearly communicate the importance of
regular maintenance to homeowners and landlords, as well as the potential limitations of PIV
systems, particularly in relation to interstitial condensation risks in certain building types.

e Stay Updated on Regulations and Research: Keep abreast of the latest updates to Building
Regulations, particularly Approved Document F, and remain informed about ongoing research
and guidance related to ventilation and moisture control in buildings to provide the most
current and effective advice.



