
What is the impact of outdoor weather
conditions on PSV efficiency?

Outdoor weather conditions, particularly temperature and wind, significantly impact
passive stack ventilation (PSV) efficiency. These systems rely on natural air movement
driven by the stack effect (temperature difference) and wind pressure. Efficiency peaks in
cold UK winters with high indoor-outdoor temperature differentials but can drop or
reverse in warmer, still conditions, potentially compromising air quality.

Understanding the Core Forces: Stack Effect and Wind

Passive stack ventilation is a beautifully simple concept that harnesses nature’s own forces to
ventilate a building. It requires no electricity, just clever design. However, its performance is
entirely at the mercy of the British weather, which is famously unpredictable. To grasp its impact,
you must first understand the two fundamental drivers: the stack effect and wind pressure.

The stack effect, often called the chimney effect, is the primary engine for PSV. Warm air inside your
home is less dense than cooler air outside. This simple principle of physics means the warm air will
naturally rise, seeking to escape through any high-level openings, like PSV ducts. As this warm air
exits, it creates a slight negative pressure indoors, which in turn pulls fresher, cooler air in through
lower-level vents or unintentional gaps. The strength of this effect is directly proportional to the
temperature difference between inside and outside.

Wind pressure acts as a secondary, and sometimes more powerful, force. When wind blows against
your home, it creates a high-pressure zone on the windward side. Conversely, it sweeps over and
around the building, creating low-pressure zones on the leeward (sheltered) side and over the roof.
This pressure difference can either assist or violently oppose the stack effect. Air will naturally move
from areas of high pressure to areas of low pressure, so wind can force air into the building on one
side and suck it out on the other.

The Direct Impact of UK Temperature Variations

The UK’s temperate maritime climate, characterised by cool winters and mild summers, creates a
distinct seasonal performance profile for PSV systems.

Optimal Performance in Winter: During a crisp British winter, when your heating is on and
the indoor temperature might be a cosy 21°C while it’s a chilly 5°C outside, the stack effect is
at its most powerful. The significant 16°C temperature differential creates a strong upward
pull of air. This is when PSV systems are theoretically most effective at expelling moisture-
laden air from kitchens and bathrooms. However, occupants often negate this benefit by
closing trickle vents to avoid draughts, highlighting a key behavioural limitation.
Reduced Performance in Spring/Autumn: In the shoulder seasons, with indoor and outdoor
temperatures much closer (e.g., 18°C inside and 12°C outside), the driving force weakens
considerably. The minimal 6°C difference results in a much slower, less reliable air exchange
rate. Stale air, humidity, and pollutants can linger for longer, potentially leading to stuffiness
and a heightened risk of condensation if moisture-producing activities like cooking or
showering aren’t accompanied by additional ventilation (e.g., opening a window).
Ineffective or Reversed Flow in Summer: On a warm summer’s day, the scenario can
completely invert. If the outdoor temperature rises above the indoor temperature—a common
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occurrence in modern, well-insulated homes that are slow to heat up—the stack effect
reverses. Cooler, denser indoor air now resides at the bottom, and warmer, less dense outdoor
air is above. This reversal can cause PSV ducts to actually draw warm air into the home from
the roof space, rather than expelling it. Furthermore, with minimal temperature difference,
ventilation rates can become negligible, leading to poor indoor air quality and overheating.

The Complex Role of Wind in the UK

The UK is one of the windiest countries in Europe, particularly in northern and western regions. This
makes wind a critical, albeit fickle, factor.

Positive Impact: A consistent, moderate breeze can dramatically enhance PSV performance,
even when the stack effect is weak. A well-designed PSV terminal on the roof (such as an ‘H’-
pot or anti-downwash design) is engineered to capitalise on the low-pressure zone created by
wind flowing over the roof. This can significantly boost the extraction rate, effectively ‘sucking’
air out of the ducts.
Negative Impact: The problem arises with strong, gusty, or turbulent winds, which are
common across the country. These conditions can create rapidly fluctuating pressure zones
around the building. A sudden gust can create a high-pressure zone at a roof terminal, forcing
air down the PSV duct and back into the room. This is not just ineffective; it’s
counterproductive. It can blow dust from the ductwork into the living space and, in worst-case
scenarios, redistribute humid air from a bathroom into other rooms, spreading moisture and
odours.
Unpredictability: The sheer unpredictability of British wind patterns means PSV performance
is inherently inconsistent. One minute it’s working well; the next, a change in wind direction
renders it useless or harmful. This lack of control and reliability is a fundamental flaw for a
system tasked with protecting a building’s health and the occupant’s well-being.

Data, Limitations, and the Modern Solution

Academic studies, including those from the Building Research Establishment (BRE), have quantified
these issues. Research indicates that the airflow rates through PSV systems can vary by over 300%
due to changing wind conditions alone. Furthermore, during still, warm conditions—common during
UK summer evenings—measured ventilation rates can fall far below the minimum requirements
stipulated by Building Regulations, such as Approved Document F.

This inconsistency presents several real-world problems:

Condensation and Mould Risk: Ineffective moisture removal directly leads to condensation
on cold surfaces, which is the primary cause of mould growth. This is a widespread issue in UK
housing.
Poor Indoor Air Quality: Volatile Organic Compounds (VOCs), carbon dioxide, and other
pollutants are not reliably expelled, leading to a stuffy, potentially unhealthy indoor
environment.
Lack of Control: Occupants have no way to modulate the ventilation rate based on actual
need (e.g., during and after a shower). They are entirely dependent on weather conditions.

This is where the purpose of a company like VENTI becomes crystal clear. While PSV is a passive,
weather-dependent system, modern Mechanical Ventilation with Heat Recovery (MVHR) and
continuous Mechanical Extract Ventilation (MEV) systems provide an active, intelligent solution.

Systems like the VENTI RESPIRO (centralised MVHR) or the FLUXO and AUREN (single-room



MVHR) completely decouple ventilation from the whims of the weather. They use low-energy fans to
provide a constant, measurable, and controlled air exchange. Crucially, MVHR systems recover heat
from the outgoing stale air and use it to warm the incoming fresh air, dramatically improving energy
efficiency compared to simply opening a window.

For projects where whole-house MVHR isn’t feasible, the VENTI ARIA (dMEV) system offers a
superb middle ground. It provides continuous, humidity-sensitive extract ventilation specifically in
wet rooms, ensuring moisture is removed the moment it’s produced, regardless of the temperature
or wind speed outside.

To ensure consistent healthy air quality and building protection year-round, consider
upgrading from a passive system to a controlled, mechanical ventilation solution tailored
for your property.


