
What are the principles of separating
incoming and outgoing air?

The core principles involve maintaining distinct air streams using dedicated ductwork,
strategic pressure differentials, and advanced heat exchange technology. Systems like
Mechanical Ventilation with Heat Recovery (MVHR) employ separate ducts for supply and
extract, ensuring fresh air enters habitable rooms while stale air is removed from wet
areas. A heat exchanger transfers thermal energy between these streams without mixing
them, preserving indoor air quality and energy efficiency. Crucially, correct zoning and
filtration are paramount for hygiene and performance.

The Foundational Mechanics of Air Separation
Let’s cut through the technical jargon and get to the heart of the matter. Separating incoming and
outgoing air isn’t just an engineering nicety; it’s the absolute bedrock of creating a healthy, efficient,
and comfortable living environment. Think of your home not as a static box, but as a living,
breathing entity. It needs to exhale the bad stuff – the moisture from your shower, the pollutants
from cooking, the CO2 you breathe out – and inhale fresh, clean air. The entire game is to facilitate
this process without letting those two streams have a party and mix together, which would utterly
defeat the object.

The entire principle hinges on control. Uncontrolled ventilation, like just opening a window, is a
blunt instrument. It’s chaotic. You let heat escape in the winter and let pollen and pollution in during
the summer. The modern approach, especially with UK building regulations pushing towards far
more airtight constructions, is all about controlled, mechanical separation. We’re moving from
accidental ventilation to deliberate ventilation.

Engineering Principles for Effective Separation

Balanced Ventilation Design: The MVHR System

The gold standard for achieving this separation in the UK market, particularly for new builds, is the
Mechanical Ventilation with Heat Recovery system. This isn’t just a fan; it’s the central nervous
system for your home’s airflow.

An MVHR unit is a clever bit of kit housed in a compact box, often located in a loft or utility space.
Inside this unit, two powerful fans work in tandem. One fan is dedicated solely to extraction. It
actively pulls stale, moisture-laden air from those key ‘wet rooms’: your kitchen, bathrooms, and
utility room. Meanwhile, the second fan is working on supply. It draws fresh air from outside, but
crucially, it doesn’t just dump it in. This is where the magic happens.

The extracted stale air and the incoming fresh air are channelled through a heat exchanger. This is a
core component, typically made of numerous small plates that allow heat to pass through but
prevent the air streams themselves from physically mixing. As the warm, outgoing air passes one
side of the plates, its thermal energy is transferred to the cold, incoming air on the other side. You
get up to 95% of that valuable heat back! The stale, now-cooled air is then expelled to the outside,
and the fresh, now-warmed air is distributed to your living rooms and bedrooms.
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This creates a continuous, balanced loop. You’re constantly replenishing the air without creating
draughts and without haemorrhaging money on your heating bill. It’s a genuine win-win.

The Critical Role of Pressure Differentials

This isn’t just about moving air; it’s about guiding it with intention. We use subtle pressure
differences to direct the flow of air through your home along the path we want it to take.

Habitable rooms (living rooms, bedrooms, studies) are maintained at a slightly positive pressure.
This means the pressure inside these rooms is a tiny bit higher than the pressure outside. Why?
Because it acts as a gentle shield. It prevents unconditioned, potentially polluted outside air from
infiltrating through tiny cracks and gaps. You’re protecting your main living spaces.

Conversely, extract rooms (kitchens, bathrooms) are kept at a slightly negative pressure. The extract
fan is actively pulling air out, creating a pressure that is very slightly lower than in other rooms. This
ensures that moist, odorous air doesn’t linger or drift into other parts of the house. It gets grabbed
and removed efficiently.

The air naturally moves from the high-pressure, clean zones to the low-pressure, wet zones,
sweeping pollutants and moisture ahead of it before being extracted. This strategic pressure
mapping is fundamental to making the entire system work seamlessly.

Ducting: The Unseen Motorway System

The ducts are the arteries and veins of this operation. Their design and installation are non-
negotiable for maintaining separation. You simply cannot have a single duct doing both jobs; cross-
contamination would be inevitable.

Therefore, a well-designed system uses two entirely separate, dedicated duct networks:

The Extract Duct Network: Connects all wet rooms to the MVHR unit.
The Supply Duct Network: Connects the MVHR unit to all habitable rooms.

These ducts must be impeccably installed. They need to be airtight to prevent leaks (which would
mess up our carefully balanced pressures) and insulated, especially when running through cold
spaces like lofts. Insulating supply ducts prevents condensation inside the ductwork on warm days,
and insulating extract ducts prevents the warm, moist air from cooling down and condensing before
it reaches the heat exchanger. Furthermore, features like backdraft dampers are essential. These
are simple one-way valves that ensure air only flows in the correct direction, preventing any reverse
flow that could mix the streams.

Filtration: The Guardian of Health

Separation isn’t just about the bulk air streams; it’s about the microscopic particles within them.
This is where filtration becomes a hero.

The incoming air supply passes through a series of filters before it enters your home. We’re typically
talking about a combination of a G4 pre-filter to catch larger particles like dust and pollen, and a
finer F7 filter to capture finer particulates (PM2.5), allergens, and even some bacteria. For anyone
suffering from asthma or allergies in our increasingly polluted world, this feature is transformative.
You’re not just bringing in fresh air; you’re bringing in *clean* fresh air.

But we also filter the extract air. Why? To protect the heart of the system – the heat exchanger.



Without a filter, grease from cooking and dust would quickly clog up the delicate plates of the
exchanger, drastically reducing its efficiency and becoming a hygiene issue. So, we filter the air on
its way out to keep the system running smoothly and cleanly.

Why This Matters
At VENTI, we see this as more than just physics and engineering. It’s about health and wellbeing.
The principles of separation are the tools we use to empower you to breathe freely.

Poor ventilation is a silent issue in too many UK homes. It leads to damp, mould, and a build-up of
indoor pollutants that can exacerbate respiratory conditions, cause headaches, and generally
degrade your quality of life. Throwing a dehumidifier at the problem or constantly wiping down
condensation on windows is just treating the symptom, not the cause.

The cause is a lack of controlled, continuous air exchange. Systems like our whole-house RESPIRO
MVHR or our versatile single-room FLUXO and AUREN units are designed to tackle the cause head-
on by perfectly executing these principles of separation. They provide the right solution for the right
property – a full-house system for a new build, or a disruptive retrofit solution for a period property
extension.

This isn’t a luxury anymore. With our homes being built tighter than ever to save energy, mechanical
ventilation has shifted from a ‘nice-to-have’ to an absolute necessity. It’s the key to making an
airtight home a healthy home. It’s about building better, living better, and breathing easier.

Understanding and implementing these core principles is the first step to transforming
your home’s air quality; contact VENTI today for a personalised consultation to design your
system.


