
How does wind direction influence the
operation of PSV systems?

Wind direction significantly impacts passive stack ventilation (PSV) systems in the UK,
often enhancing their performance, but also creating potential issues like over-ventilation
or even reverse flow. The effects are due to wind-driven pressure differences around a
building, which work in conjunction with the system’s primary buoyancy-driven “stack
effect.”

The Fundamental Forces at Play: Stack Effect and Wind

To truly grasp how wind direction manipulates a PSV system, you must first understand the two core
principles governing its operation. Firstly, we have the stack effect. This is the fundamental, natural
process where warm, moist air inside your home, being less dense, rises upwards like a thermal
current. It seeks an escape route, typically through vents situated at roof level. As this air exits, it
creates a subtle negative pressure downstairs, which gently pulls in fresher, cooler air from lower-
level vents, such as window trickle vents. It’s a beautiful, passive thermodynamic dance.

However, the UK is a windy place. This is where the second force, the wind-driven effect, enters the
stage and often becomes the dominant partner. When wind blows across your roof, it accelerates
over the ridge and the stack terminal itself. According to Bernoulli’s Principle, this acceleration
creates a low-pressure zone. This zone doesn’t just allow air to escape; it actively sucks it out of the
vent. This wind-assisted extraction can be exponentially more powerful than the stack effect alone,
particularly during those common British days where the temperature difference between inside and
outside is minimal.

The UK’s Wind: A Double-Edged Sword for Ventilation

The prevailing south-westerly winds in the UK, barrelling in from the Atlantic, are a constant
climatic feature. For a well-designed PSV system, this is generally good news. The consistent wind
flow provides a reliable external force to boost ventilation rates far beyond what simple temperature
differences could achieve. Data from building performance studies often shows ventilation rates in a
standard PSV system can increase by a factor of three or more on a moderately windy day compared
to a still one.

But this power comes with significant responsibility and potential pitfalls. The wind’s influence is not
uniform; it creates a complex pressure map across your entire house.

Windward vs. Leeward: The Pressure Battle

Imagine your house as an object in a stream. The side facing the wind—the windward side—gets hit.
This face experiences high, positive pressure. It’s like pressing on one end of a tube. Conversely, the
sides and especially the leeward (downwind) side of the house sit in the wind’s wake, experiencing
much lower, negative pressure.

A well-designed PSV system strategically plays this pressure game. The outlet terminal should
always be positioned within a zone of negative pressure—ideally at the roof ridge or on the leeward
side. This placement ensures the wind’s suction effect is maximised, powerfully extracting stale air
from the building. It’s a classic case of working with nature, not against it.
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The Problems: When the Wind Gets It Wrong

Unfortunately, many existing installations, particularly in older UK housing stock, suffer from poor
design or simply weren’t optimised for their specific location. This is where wind direction becomes
a villain rather than a hero.

1. Over-ventilation and Heat Loss: On a blustery day, the wind-driven effect can become too
effective. The system can extract air at a ferocious rate, far exceeding what is necessary for basic
moisture and pollutant control. This is over-ventilation. The critical consequence? Catastrophic heat
loss. You are essentially paying to heat your home only to have that expensive warm air violently
ripped out and replaced with cold external air. Your boiler must work overtime to compensate,
leading to soaring energy bills and a noticeable draughtiness that undermines comfort. It’s an
inefficient and costly way to ventilate.

2. Reverse Flow – The Worst-Case Scenario: This is the most critical failure mode. If a PSV
terminal is incorrectly positioned on the windward side of the roof—a tragically common error—it
becomes exposed to positive wind pressure. Instead of sucking air out, this pressure forces air down
the stack. The result? The vile, humid air from your bathroom or kitchen, laden with moisture and
odours, doesn’t leave the building. It is pushed back down the duct and can often seep into other
rooms, even adjacent bedrooms. Instead of solving a damp problem, a poorly sited PSV system can
actively cause one, creating ideal conditions for mould growth and property damage.

Why Controlled Mechanical Ventilation is the Modern Solution

While understanding PSV is valuable, it highlights why we at VENTI are passionate about modern,
mechanical ventilation solutions. PSV is fundamentally at the mercy of the weather. Its performance
is unpredictable, inefficient, and often inadequate for modern, well-sealed homes where controlled
air exchange is non-negotiable for health and structural integrity.

This is where systems like our ARIA (dMEV) and RESPIRO (MVHR) come into their own. They are
not passive; they are proactive.

The ARIA Decentralised Mechanical Extract Ventilation (dMEV) unit: This system
provides continuous, low-level extraction precisely where you need it most – in kitchens,
bathrooms, and utility rooms. Its smart humidity sensors can boost extraction automatically
during high moisture activities like showering or cooking. Crucially, its operation is
independent of wind direction. It guarantees performance, rain or shine, gust or calm,
ensuring moisture is removed consistently without the risk of reverse flow or excessive heat
loss.
The RESPIRO Mechanical Ventilation with Heat Recovery (MVHR) system: This is the
gold standard for whole-house ventilation. It’s a fully integrated system that simultaneously
extracts stale, moist air from wet rooms and supplies fresh, filtered air to living rooms and
bedrooms. The genius lies in the heat exchanger, which captures up to 90% of the heat from
the outgoing stale air and uses it to warm the incoming fresh air. The result? You get
exceptional, continuous ventilation and superb indoor air quality without the colossal energy
penalty of a draughty PSV system on a windy day. It is entirely decoupled from the whims of
the wind, providing total control and unparalleled efficiency.

For truly reliable, efficient, and healthy indoor air quality that is immune to the vagaries of
British wind direction, explore our range of intelligent mechanical ventilation solutions
designed for your specific needs.


