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The aim of the project was to demonstrate the design philosophy of
the Koru Architects directors and put into practise their principles
around environmental sustainability. In this way, they hoped to facilitate
a low-carbon family lifestyle, inspire others in the community and
showcase their professional expertise as eco-architects.
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Executive Summary
The 3-bedroom detached house located in a quiet Hove street is comfortable, contemporary and built
with running costs and sustainability at the centre of the design, being effectively zero-carbon in
operation. It comprises three bedrooms, a home office, two bathrooms, living room, open-plan
kitchen-diner, utility room, garage and garden - with split levels to make the most of a sloping site and
create interest. It was completed in 2011.

Due to creative use of passive solar design, high insulation and energy efficient appliances and
lighting, the house only consumes around half the energy of a typical UK household. The house runs
on 100% renewable energy. The heating is powered by solar thermal panels and a wood-chip
biomass boiler and the solar PV panels generate even more electricity than required, exporting the
surplus back to the grid. This combination of energy efficiency and green energy generation means
the house emits 93% less CO2e than the average UK household. Due to the feed-in-tariff and
renewable heat incentive schemes, the house brings in a net income of £2650 per year from solar PV,
solar thermal and a biomass boiler.

As well as these environmental and economic benefits, the house is light, spacious, comfortable and
finished in a minimalist contemporary style. It was the winner of the prestigious RIBA Download Prize
2011 and has on six occasions featured in the annual Brighton and Hove Eco Open Houses show,
which aims to inspire people and open their minds to the possibilities of eco-design. The total cost of
building the house was £790,000 and at the time of building (2010) it was valued at £800,000.
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Environmental Benefits
Sustainability and minimising carbon was paramount to this project, so the house was designed
to minimise energy requirements and generate more than enough energy to meet those needs. A
6KW solar thermal system coupled with a 10.5KW wood-pellet boiler produce hot water for all
domestic use plus the underfloor heating. Electricity is provided by twelve 340KWp solar PV
panels producing around 3800 kWh per year.

The house is twice as energy efficient as the national average, due to the south-facing
orientation, high-levels of hemp and wood-fibre insulation, high airtightness (1.5m3/h/m2) and A
or A+ rated energy-efficient appliances. The house generates more solar power than it uses,
exporting the surplus to the grid as a net producer of clean energy. Water conservation is also an
important part of the design. A
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The house is constructed with mostly natural materials, such as solid timber, oak panels for
cladding and flooring, zinc roofing, hemp and wood-fibre insulation, recycled glass for kitchen
countertops and lime-based natural paints. These materials are breathable, biodegradable nontoxic and low in embodied energy. A green sedum roof was also included to provide a haven for
wildlife.
While the home does not produce any direct carbon emissions in use, steps have been taken to
minimise the embodied carbon from its construction by specifying sustainably sourced timber.
According to the carbon-analysis company Phlorum, the embodied carbon is 17 tonnes, (if you
include the carbon sequestration from the solid timber frame), compared with a national average
of 60 tonnes. If the timber’s effect of ‘locking up’ carbon is not acknowledged, the embodied
carbon of the house rises to 41 tonnes. The house is expected to last around 80 years, and
through its generation of clean energy it is expected to offset 41 tonnes of carbon over its life.
Including the replacement of the renewable energy technologies, it would take 48 years to
become entirely carbon-neutral. If the replacement of these technologies (which typically last a
couple of decades) is not taken into account then it will only take 23 years for the house’s whole
lifecycle to be carbon-neutral.
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Economic Benefits & Finance
Due to the energy-efficiency measures and the renewable energy technologies, the running cost is
extremely low and the house generates income. The rainwater harvesting system achieves an
annual saving of £200 per year. With the renewable heat incentive and feed-in-tariff schemes, the
solar PV, solar thermal and biomass boiler bring in an annual income of £1500, £650 and £1400
respectively. When the electric bill (£400), wood-pellets (£500) and water bill (£150) are subtracted
this leaves a net annual income of £2500.
UK households spend an average of £1630 per year on energy and water. Not only eliminating this
living cost but actually turning it into a regular income stream is clearly a major benefit.

The combined capital cost of the solar PV, solar thermal, wood-pellet boiler and rainwater
harvesting system was approximately £50,000. The cost of the project (£790,000 in total),
including these green features, was part-funded upfront by the Koru Architects’ directors and part
funded with a mortgage from the Ecological Building Society. At the time of building in 2010 the
market value was £800,000.
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Innovative Design
The house is constructed with a cross-laminated timber (CLT) solid frame: a technique popular in
Germany and Austria but not yet common in the UK. The prefabricated CLT components are a
midway point between the thermal mass of stone or brick and light-weight traditional timber frames.
It is incredibly air-tight and quick to erect - allowing the superstructure to be constructed in six days.

To make use of the constricted sloping site, the house is split-level, with steps leading down from
the entrance to the living spaces in a lower ground floor then opens out onto the back garden. This
allowed much more floorspace to be accommodated with the land available.

The design also makes effective use of passive solar design principles. The south-east side of the
main living and working areas benefit from large areas of glazing, which in the living space takes the
form of floor-to-ceiling double-glazed sliding doors, connecting to the garden. High-level roof-lights
in the hallway flood the inner core of the building with light and assist the energy efficient mechanical
extractor with ventilation. The orientation and glazing helps to heat and light the home, cutting down
on energy demand. The super airtight walls and high levels of insulation then help keep the the
house warm in winter and cool in summer.

Community and Social Benefits
The house is regularly featured in the annual Brighton and Hove Eco Open Houses show,
where people open up their innovative energy-efficient homes for interested local people to
explore. The purpose of the show is to inform people of the diverse options available, answer
their practical questions and inspire them to make changes in their own homes. Opening up
the building to the public as a living example of eco-design benefits the local community by
showing householders how to save money on their utility bills and also indirectly benefits the
local retrofit, energy efficiency and renewables industry. Through taking part in the show and
using the house as a case study, Koru Architects hopes to promote green building practises
and show that sustainability principles can be acted upon without sacrificing on aesthetics or
comfort, while making huge savings on running costs.
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Quantification & Accreditation
As the project is a new-build, the resource and monetary savings cannot be compared to the same
building before the energy efficiency and renewable energy features were installed. However they
can be compared to the national average for a house of a similar size. As calculated by the Brighton
and Hove Eco Open Houses team, the house uses 50% less energy than the national average, and
emits 93% less carbon. In terms of running costs, the bills are more than covered by income from
the renewable heat and electricity schemes, meaning the building generates a net annual income of
£2500.

The project would have achieved the Code for Sustainable Homes Level 4 before the scheme was
scrapped, falling short of Level 5 by just 2 points. Although the project scored almost maximum
points in almost all categories, it lost points because it was built on a sloping site, the external
joinery was fabricated by a local joiner who wasn’t part of the Secured by Design scheme (although
the joinery was of that standard) and the main contractor wasn't part of the Considerate
Construction scheme, although he managed the site as expected by the scheme.

This project was also awarded the prestigious RIBA Download Prize 2011 as the category winner
for sustainability. RIBA Awards have been highlighting architectural excellence internationally for
over 50 years and have the most stringent judging process in the UK architecture industry.
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Moving Forward
This project was completed in 2011, and the Koru Architects director Mark Pellant has gained a
huge amount of knowledge about low-energy buildings, which has fed into the firm’s later
projects. Learning to be cautious of manufacturer’s claims about performance and apparent lack
of maintenance was a key takeaway. For example, through this experience, the director learnt
that green sedum roofs need a significantly thicker substrate and more careful installation than
suggested by many suppliers. The project was a huge learning curve and has greatly improved
Koru Architects’ ability to design high-performance low-energy buildings.

Although the project is especially designed for the site, climate and needs of the occupiers, there
are many design features that can be replicated in other projects - even commercial or civic
buildings in different regions. For example: CLT solid frames, natural insulation, split-level layouts,
sun-louvres, rainwater harvesting, wood-pellet boilers and rooftop solar are all features that can
easily be used by many different types of projects. The south-facing orientation is of course only
effective in the Northern Hemisphere but the principle of using passive solar gain to help heat and
light a building is universal.
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About Us
Koru Architects is an award-winning design-led practice specialising in eco-design.
Our mission is to create spaces that are delightful, comfortable and sustainable. We
work throughout Sussex and the South East on residential and commercial projects,
both new build and extensions/alterations. Our designs are characterised by creative
use of light and space, lateral thinking, attention to detail and natural materials. We
now aspire to diversify into the education, leisure and healthcare sectors. To learn
more about our projects, ethos and services see: www.koruarchitects.co.uk
or email us at map@koruarchitects.co.uk or call 01273 204 065.
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