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Why we need
Ventilation

Properties are becoming much more energy efficient by design,
legislation or through retro-fit measures

Why we need Ventilation
Higher levels of air tightness to reduce/eliminate infiltration

We are spending on average 90% of our time in our homes

A family of 4 will typically produce 16 litres of moisture in a week

The air inside our homes can be up to 5 times more polluting than the
air outside

Overall air pollution has been linked to an estimated 40,000 premature
deaths in the UK and labelled a public health emergency by the World
Health Organisation. It is known to be a major risk factor for childhood
asthma.

Internal Relative
Humidity (RH)

• Recognition of issues relating to high
relative humidity in homes is becoming
more apparent
• Maintaining the optimum RH range is
important for the health of occupants
• It is also important for the building
fabric
• Pro-longed periods of 65%+ RH will
result in Mould growth and an increase
in Mite population
• Moisture in Buildings video link:
https://www.youtube.com/watch?v=aB
WlXLMnqBk&t=75s

Infiltration and
Ventilation

-

Infiltration (draughts) - the
uncontrolled entry or exit
of outdoor or indoor air
from the habitable space

-

Ventilation – the
controlled or designed
replacement of stale
indoor air with fresh
outdoor air

-

Airtightness – the
elimination of uncontrolled
air infiltration

"Build tight,
ventilate
right"

Part F is ultimately a
guidance document
based on many
assumptions

Part F

• Though shall not suffocate/poison home-owners or turn the property into a mushroom farm.
• Try not to waste energy in the process!

Compliance does not necessarily mean performance

One solution for all ?

• Every dwelling has a differing
demand for energy
• Energy consumption is
different in every property
• Demand is different in every
room of every property, and
it will vary throughout the
day

MEV & MVHR
in Retrofit

Continuous Mechanical
Supply and Extract with
Heat Recovery - MVHR
-

Delivers excellent IAQ
Ventilates every room
Energy Efficient

-

Very Difficult to retrofit
Needs Regular maintenance
Commissioning and balancing
key to success
Premium cost
Needs heat to recover (low
occupancy, large properties)

-

Typical retrofit
measures to
achieve an air
permeability
below
5m3/hr/m2

Considerations
•
•
•
•

What is the
Ventilation Goal?

•
•
•
•
•
•
•

How deep is the retrofit?
What is the budget?
Where is the property located?
Is there room for MVHR in the envelope of
the building?
Noise pollutants
Ongoing maintenance
Timescales
Basement present?
Introducing fresh air through MVHR
Primary energy usage
Commissioning

Professor Tim Sharpe – Mackintosh School of Architecture
“Too often the presence of MVHR is nothing to do with a desire for good air quality, but is purely driven by the numbers in
SAP. The architect doesn’t think about it at all, until the SAP assessor recommends MVHR, so the architect just writes ‘MVHR’
on the drawings. That’s not a ventilation strategy, that’s a compliance strategy.”

Continuous
Mechanical Supply
and Extract with Heat
Recovery - MVHR

• Passive House will allow up to a 15% drop in
efficiency from stated figures to installed
efficiency
• Meta study showed 56% of systems tested did
not meet the designed flow rates
• Good installation and commissioning is
absolutely key to performance

Ian Mawditt – Four Walls
“If we did wet systems the way ventilation generally
gets installed, there would be water all over the floor,
it wouldn’t be tolerated, obviously. Yet because its air,
people just don’t get it — the installers, the
commissioners, the users, they don’t care or just don’t
notice.”

MVHR – Balancing

• Balanced MVHR does not mean 6 supplies & 6 extracts
• Constant Volume & constant pressure systems are better at
achieving maximum efficiency

Airtightness MVHR & Passive Standards

Demand Controlled
Ventilation

THE IDEAL VENTILATION SYSTEM

The ideal ventilation system is controllable, responds to occupancy and extracts air from the moisture
producing areas to outside during periods of high moisture generation and replaces it with a controllable
amount of outdoor air flowing in via the other rooms.
This would regulate the amount of air required to remove moisture at source, prevent its spread and
ventilate the whole building with outdoor air in a controlled manner.
BS 5250:2011 Code of practice for control of condensation in buildings

Controlled:
•
•
•
•

Manual override controls
Fan Speed controls
Passive infa-red detectors
Usage Sensors

Demand:

Definition of
Controls

•
•
•
•
•

Current and temperature controller
Air Quality sensors
Humidity controlled sensors
Humidistat sensors
Pressure controlled background ventilators

Demand Controlled:
• Adaptive humidity, presence or CO2 controlled extract sensors
• Adaptive humidity controlled background ventilators
• Adaptive, constant speed Extract Fans*
*capacity built into the design – 150% of Part F recommended

•

WHAT'S OUR APPROACH?
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Every room or building has a rising and falling demand
for Ventilation
This could be from Moisture, Carbon Dioxide or
something else.
The challenge for fixed approaches is picking a rate that
best covers all bases
Fix the rate to high to cover for peak requirements and
you increase over ventilation, waste energy and
possibly create comfort issues
Fix the rate low and save energy but increase risk of
under ventilation and increase risk of poor IAQ
It’s a guessing game you cant get right.
MVHR was designed to sustain good levels of
ventilation and recover the heat for this reason, but in
way is it a bit like inventing an energy efficient light bulb
then insisting all the lights are left on?
If you can somehow follow IAQ, following the need,
you can provide for good IAQ and when appropriate
save energy too.
But most importantly you design in capacity.
This graph from a real monitoring study shows capacity
as well as energy savings in practice. With flow rates at
4l/s most of the time but 12l/s when needed. (Pink)

OUR SYSTEMS

Typical Aereco system = exhaust ventilation system (free air inlets,
mechanical exhaust)
Example of use in Mechanical Exhaust Ventilation, individual management (one fan per dwelling)

Fan

Humidity controlled Air
inlets

Demand controlled
Exhaust units
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Mechanical Extract
Ventilation
(Centralised)
- Capacity
- Quiet

- Excessive heat loss (without
control)
- Ducted system complicates
install
- Increased cost for install

How efficient is a MEV system
when used with Demand
Controlled Technology?

PAS2035 & DCV

Managing
Moisture
Risk

When modifying
homes, one of the
largest risks is having
excess moisture

Excess moisture is
harmful to the
occupants and also
the property

PAS2035 has learnt
from mistakes made
through poor retrofit

Understanding the
moisture risk at the
start of a project is
very important

Water Vapour should
be dealt with before it
can condensate

Designing to full
occupancy is needed

Introduction of control
necessary

Adaptive controls
which adjust according
to moisture are the
most efficient

Intelligent Demand
Control Ventilation can
track the source of
pollution

DCV adapts to the
needs of the property

PAS 2035

The Four C's
Context
A ventilation system should be suitable for the context in which it is installed. IEV and PSV systems are only suitable
when the local topography and the building’s location, orientation and internal layouts and dimensions allow such
systems to be effective. If this is not the case, then neither IEV nor PSV is acceptable, and a different type of system
should be specified.

Coherance
It is important that ventilation is treated as a key component of a coherent energy and moisture strategy for a retrofit
project, embracing the building fabric, the building services and any renewable energy technologies. The ventilation
system should be matched to the characteristics of the building envelope and occupancy, including the levels of
insulation and airtightness. It may be appropriate to specify a supply and extract ventilation system with heat recovery
(e.g. MVHR), to reduce the heat loss associated with the extraction of warm stale air.

The Four C's
Capacity
Condensation and mould growth in dwellings are often associated with overoccupancy. Intended levels of occupancy
are often exceeded, either temporarily or for long periods, so ventilation systems need more than the minimum
capacity required by Building Regulations. PAS 2035, therefore, requires ventilation system capacity (ventilation rates)
to be calculated in accordance with the guidance in Building Regulations Approved Document F but assuming
occupancy equal to the number of bed spaces in the dwelling, i.e. two persons in each double bedroom and one in
every single bedroom.
The need for ventilation varies with occupancy and activity (e.g. cooking, bathing, drying laundry) between rooms
and at different times of the day. A better approach recommended by The Retrofit Academy is to install capacity to
deliver 150% of the minimum ventilation rates specified in Building Regulations Approved Document F, combined
with room-by-room demand control (see below) to ensure that ventilation is only provided when and where
required, to maintain energy efficiency.

The Four C's
Caution
Ventilation systems that may carry perceived and unquantified moisture risks should not be specified. PIV systems
slightly pressurise the interior of homes, and can drive warm moist air through gaps and crevices into cold parts of
the construction, and into construction voids (e.g. beneath floors), with a consequent risk of condensation, mould
growth and rot, out of sight of residents. Therefore, The Retrofit Academy and the UK Centre for Moisture in
Buildings both recommend that PIV systems are not installed in dwellings until these risks have been properly
evaluated.

Because failure of ventilation systems is a common feature of retrofit projects, great care needs to be taken over the
selection, design and specification of a ventilation system, the procurement of installations, commissioning and
maintenance. Specifications should always require capacity calculations and commissioning certificates to be
supplied for every system, to confirm that the intended ventilation rates are achieved in practice. Occupants should
always be advised about how to use the systems, and about maintenance requirements. Only using ventilation
system suppliers who engage with and take some responsibility for the design, installation and commissioning
processes, and who offer warranties.

PAS2035
Noise
Research shows that the most common mode of failure of domestic ventilation systems, across Europe, is being
switched off by residents. The noise draws the attention of residents to the ventilation system, which they often then
perceive as also creating draughts, using electricity and costing them money (although modern ventilation systems
are very inexpensive to run). Therefore PAS 2035 specifies that the maximum acceptable noise level when a
ventilation system is working at its background capacity shall be 30 dBLAeqT in habitable rooms.

Installation
Some ventilation system manufacturers lose interest in their products as soon as they leave the factory gates on the
back of a truck. Yet most problems with ventilation are related to system design and specification, installation,
commissioning, handover and maintenance, or some combination of these. Poor design, installation, commissioning,
handover and maintenance are known to be factors associated with the failure of ventilation systems to perform as
expected.

PAS2035 –
Demand
Controlled
Ventilation

• Constantly responds to the changing
demand for ventilation on a room by room
basis
• Quiet running
• Automatic in its operation
• Has capacity built into the design
• Longevity – 30 year guarantee on sensors
• Long life expectancy
• Works better the more airtight the building
becomes

AERECO QUALITY STANDARD
The Aereco Quality Standard is:
• A Technology with capacity as a principle of design.
• Free ventilation design and advice by competent persons on or
off site regardless of who you are, where you are and what size
your project is.
• Certified Partners in a contracted agreement to install systems to
our best practice.
• Commissioning of systems in house by Aereco or one of our
certified partners.
• Digital Aereco Quality Standard Commissioning certificate that is
controlled by us and only available through us or one of our
partners.
• Where a system has the Aereco Quality Standard certificate,
significant extension of the warranty to 5 years.

AERECO QUALITY STANDARD PROCESS
The Aereco Quality Standard is a quality process that is put in place to ensure the installed
performance of our systems in accordance with part f and our own best practice.
The support is free of charge and if engaged with properly, unlocks extended warrantees
on system.
It creates a book ended and auditable process of correct design and commissioning.
It enables an interaction with the supply chain on a practical level that ensure the
installed performance of the system.
It is available for all projects, new build and existing properties. And it has demonstrated
100% compliance with standards in some of the most difficult environments for
compliance possible, including the "award winning" Thamesmead Condensation, Damp
and Mould refurbishment scheme.

Thank You

Vince House
vince.house@aereco.co.uk
07786 194007

Next steps
●
●
●

Please give quick feedback: form.jotform.com/211853362329052
Make a donation: cambridgecarbonfootprint.org/donate/
Share on social media: #OpenEcoHomes
Thank you for your support!

Further Resources
●
●

●
●
●

●

Find out how you can get started with your retrofit
Book another tour or talk
Case Studies: Research our past homes
Borrow a thermal imaging camera and get training
Use Transition Cambridge’s personalised home energy advice tool
Take political Action e.g. Households Declare! and their resources

