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Projects Grand Guide

FIRE INSPIRED

Be Green (01895 204 884; begreen
systems.co.uk) fitted two ground-source
heat pumps to this award-winning

home by Living In Space (020 7722 3131;
living-inspace.co.uk). The pumps provide
the heating and hot water for the house,
which is certified at code level 5.

HOW TO BUILD A
LOW-ENERGY HOME

If you want to build a sustainable new home, the best route to achieving your low-energy
goals is by taking a fabric-first approach to design and construction

e've all heard the benefits of creating an
efficient home — low energy consumption
means lower bills, a healthier living
environment and much more besides — but how easy
is it to achieve and what do you need to consider? In
the past, eco homes were often perceived as being
against the norm, but with ever-tightening Building
Regulations, all newly-constructed dwellings now must
consume much less energy in comparison to standard
homes built as recently as five years ago.
Building a sustainable home isn’t just about the array
of bolt-on renewable technology that you add, it’s about
considering the fabric of your home from the outset.

While eco technology can go a long way towards —
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ENERGY

SAVER
This Passivhaus in
Chiswick has transformed
the site of a former
garage. RDA Architects
(020 8299 2222; rdauk.
com) married the
insulating concrete walls
with cleverly positioned
friple glazing to maximise
solar gain. The amount
of light brought into the
house, along with high
levels of insulation, mean
that no heating input is
required. The project
cost £3,368 per sgm

SUPER

STRUCTURE
Located in Hertfordshire,
this home’s digitally
manufactured timber
chassis is highly
insulated. Facit (020 3034
0720; facit-homes.com)
designed solar shading
over the large picture
windows to prevent
overheating in summer,
but allow solar gain in
the winter. The house
requires a heating ]
system with an output of /.
just 4 KW. The build cost "
approximately £450,000




helping you achieve a low-energy lifestyle, you need to
go back to basics to ensure your tech add-ons can work
at optimum efficiency. Taking a fabric-first approach

to the envelope of your home means you are prioritising
the design and construction to minimise the need for
heating and cooling in the first place.

Passivhaus certification, which originated in Germany
in the early nineties, is the gold standard of this type of
low-energy design. The principles include making use
of passive solar gain, using the right amount of insulation,
specifying high-performance windows and doors,
ensuring good overall airtightness — which will prevent
drafts and stop warm air from escaping from your home
— and achieving good indoor air quality, provided by a
mechanical ventilation heat recovery system.

A qualified architect or similar design professional
will be able to help you plan and deliver a home that’s

MODERN PREFAB

Set in the Cotswolds, this family home
was prefabricated by Hanse Haus (0800
302 9220; hanse-haus.co.uk) using an
airtight and thermally efficient structural
insulated panel system (SIPS). Clad with
Corten steel and pressure-treated pine,
the home has been fitted with triple-
glazed windows to further increase
thermal efficiency. The property’s
heating and energy demands are met
via a solar PV array and an air -source
heat pump. The project cost £746,000
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compliant with the Passivhaus principles. If you choose,
when your home is complete you can have it certified

as compliant via testing and recognition from the
Passivhaus Institut. Alternatively, you can simply aim
for your property to meet the standard but stop short of
going through the process of getting approval.

Efficient building systems

An eco home can utilise pretty much any modern

construction method, from various timber routes

to blockwork or brick and even insulating concrete

formwork. Your goal is to achieve a well-insulated,

airtight house and this can only be achieved if the

efficiency of the components and materials used is

matched by the quality workmanship undertaken.
This is where prefabricated systems come into their

own, as they offer a reliable method of achieving -
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@ SOLAR SOURCE

Hudson Architects (01603 766 220;
hudsonarchitects.co.uk) positioned this
home to maximise natural light and solar
gain from the south. Deep eaves over
the veranda prevent overheating in
summer and a prefabricated timber
frame was used to maximise airtightness,
with the beams left exposed inside to
create a striking feature. The building
project cost was £355,000

a precise airtight envelope. As large components are
meticulously made in a factory environment, including
allowances for services and such like, you don’t have
to worry about holes being drilled into your airtight
structure on site by your plumber or electrician.

While many prefabricated systems are built using a
timber core, there are other materials to consider that
offer different types of eco benefit. For example, dense
materials such as brick and concrete offer high levels
of thermal mass, which means that during the day,
they absorb and store heat and at night this is then
slowly released, keeping your home at a comfortable
temperature. If you want the best of both worlds,
many prefabricated timber homes can be clad with
dense materials, such as blockwork or brick, and many
interior elements, such as a polished concrete floor,
will offer similar benefits of warmth.

Keeping insulated
U-values are a measure of how effective an insulator a
material is — the lower the U-value, the more thermally
protecting it is. For new homes, Part L of the Building
Regulations suggests U-values should not exceed 0.18
W/m2K for external walls and 0.13 W/m2K for floors
and the roof. This sort of performance can only be
achieved with high levels of insulation, so in basic
terms it’s a case of the more the better.

Conventional insulation products, from fibreglass -

144 GRANDDESIGNS MARCH 2017

CONCRETE CORE

Located on an elevated hillside plot,
Lower Cottage Farm was built using an
insulated concrete formwork system by
Beco Wallform (01652 653 844; beco
wallform.co.uk). The low-energy dwelling,
uses local materials to blend with the
landscape. The combination of a
ground-source heat pump and heat
recovery system add to its sustainability.
The project cost £1,600,000




BREATHE EASY o tas. =T [T5.
This home in Hackney, east London, by=™" ¥

Tectonics Architects (020 7249 1934; ":g“”

tectonics-architects:com), is the first %

cerfified Passivhaus in the borough. 5., &%

Total Home Environment* (01608 652 490;
~totalhome.co.uk) installed an MVHR 7« <3
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PASSIVE PRINCIPLE

Churchill Court Lodge by Orme
Architecture (01458 445 100; orme-
architecture.com) comprises a twin-stud
¥ timber frame with a natural stone outer
skin. Orme applied Passivhaus pnn&l‘ple'é-e'r
the design s’rcge meaning me hou's’e is
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and mineral wool to polystyrene and polyurethane foam,
are inexpensive to buy and install, and offer high levels
of performance, too. On the downside, almost all of
these materials contain chemicals, adhesives and other
additives, which are not ideal if you want to create an
organic and healthier environment.

The greener alternative is choosing a natural insulation
made from materials such as sheep’s wool, cellulose
(recycled newspaper) or wood fibre. As these are made
from renewable resources, they have low embodied
energy. They can be reused and recycled, are fully
biodegradable and allow for buildings to breathe by
regulating humidity through their absorbent properties.

As well as walls, floors and roof, you should ensure
windows and doors are as thermally efficient as possible.
Triple glazing is the Passivhaus standard but good-
quality double-glazed products can also offer high
performance. It’s advisable to select framing materials
that minimise thermal breaks; timber and aluminium
composites, for example, are filled with low-conductivity
gas and have a low-E coating that minimises heat loss.

In an ideal world, to maximise the benefit of the heat
from the sun’s rays, homes should have more glazing
on their south side, with external shading incorporated
to prevent overheating in summer. Fewer windows
would be placed on the north side to minimise heat loss,
but due to site constraints and planning rules, this is
not always going to be possible. As long as you take a
considered approach to your home’s efficiency from the
outset, you should find that you can create a space that
is cost-efficient to heat as well as having a low-carbon
footprint in the long term. GD
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>> When the fabric of your
home is up to scratfch, fitting
eco technology is the next
step towards achieving a
low-energy lifestyle.

>> Solar photovoltaics (PV)
harness the power of the sun
and convert it into electricity
that can be used in your
home. The panels don’t need
direct sunlight fo work — they
can still generate some
electricity on a cloudy day.
> Solar thermal panels use
the sun’s heat fo warm water,
which is kept in a storage tank
or thermal store and can be
used for domestic purposes.

> Ground-source heat
pumps take the warmth from
below ground surface and
amplify this, much like a
refrigerator running in reverse,
to supply your heating and
hot water requirements. Air-
to-water heat pumps work

in a similar way but, as the
name suggests, they take
warmth from the air (even at
surprisingly low temperatures).
>> Mechanical ventilation
with heat recovery (MVHR)

is @ whole-house ventilation
system that warms fresh air
with the heat of the stale

air that it expels.
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