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| A self build ecohouse

A mother and daughter (Jenny and Maggie) realise

their dreams of building an ecohouse, the Gatehouse,

for themselves. In the spirit of collaboration, which was
sustained throughout the project, they, together with
Andrew Yeats and Eric Parks of Eco Arc architects, and their
project manager, share their perspectives on the

project with us ...

Client perspective

Jenny Pickerill and Maggie Farrant

Deciding to build an eco-house with my mother, Maggie,
generated a surprising number of shocked responses from
friends and family. They thought Maggie to be too old (she was
only in her late 50's) for such a challenge, and that she would
cramp my life choices. Few understood how our skills, ideas and
dreams complemented each other. Maggie had explored the idea
of living in existing communities and we both met with others
interested in establishing new eco-co-housing schemes. But we
realised we did not want to wait for the slowness of collaborative
enterprises and that living together would provide enough
challenges, and entail new ways of working together as it was.

We have taken a very pragmatic approach to the build.
Inspired by the Centre for Alternative Technology and the
Autonomous House, we started with a utopian vision which was
quickly scaled down. Our choices have been very much shaped
by financial and practical limitations and a desire to complete the
project so that we could get on with living the way we wanted to.
We were determined to prove that older people, and those with
full-time jobs, could still self-build and be eco. Although we had
a sizeable budget it was also only slightly more than the average
house price (which stood at £219,262 in June 2008) and we had
no back-up plan.

This budget bought us a small (tenth of an acre) trianglular
plot in rural Leicesterhire, near Melton Mowbray. By facing south

the house makes the most of passive solar heating through large,

‘A’ rated timber-framed windows, with thick dense block walls
(made from 100% recycled aggregate) creating a high thermal
mass (with sheep’s wool insulation in the roof) and reducing
noise and vibrations from the abutting railway line. We wanted to
build a house that was cheap to run and simple to maintain, only
using technology we could understand, and if necessary learn
how to fix. The house remains at around 17°C without heating,
even in winter, though we do have a Clearview wood stove for
the coldest nights. Our solar thermal evacuated tube arrays also
work all year round, and when the sun is not shining, we heat
water either by the wood stove or an efficient electric immersion.
Our rainwater harvester feeds the toilets (low-flush IFO CERA
from the Green Building Store) and washing machine, and we
have low-flow showers to reduce water use. Energy use is much
reduced by an induction cooker, ‘A+' rated appliances and low-
energy lighting. The house makes optimum use of daylight which
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reduces the need for lights to be on.

We tried, wherever possible, to source reclaimed, local, natural
and untreated materials. Our reclaimed pitch-pine floors came
from an old Liverpool factory via the local salvage yard, our
reclaimed-pine kitchen units and internals doors were made in
Lincolnshire, our Douglas Fir deck has been left untreated, our
jute and wool carpets were ordered from the local shop. We, of
course, carried on using existing furniture, rescued some pieces
from a tip, made some new pieces with help from my father, and
added colour by painting tiles ourselves.

We developed some golden rules during the build: we would
choose environmentally-friendly products over visual looks; we
could not buy anything for the house without mutual agreement;
we would worry more about cost than time taken to complete
things; local suppliers and workforce were best; just because it
was not the conventional way of doing things did not mean it
would not work.

We struggled, at times, to communicate to others what
we meant by eco: it took a while for my dad to understand
reclaimed, local, or FSC wood and eco-varnish; the plumbers
questioned what our washing would turn out like if we used
rainwater; and the painters objected to using natural paints.
Early on we met plenty of patronising builders who advised us
to ‘forget all that eco-stuff’ and raised eyebrows when they
understood we were two women building a house. But with a
highly supportive eco-architect (Andrew Yeats of EcoArc) and a
knowledgeable project manager willing to engage with eco-ideas,
we eventually found suppliers and stockists of the things we
needed. My partner, friends and family were invaluable in helping
us complete the build - with seemingly endless shelving to put
up, a woodshed to build, furniture to strip, and garden paths to
lay. Since moving in a local carpenter has agreed to drop off his
off-cuts which we use to supplement our homemade newspaper
logs and purchased logs for the wood stove, and a neighbour has
offered us free seedlings for our garden. Our house has started
all sorts of conversations and we have often invited in passers by
who have stopped to ask us questions.

At times we have to remind ourselves why we made certain
compromises (often due to a lack of money or plot space)
and we get frustrated that we do not yet generate our own
electricity. Now the project is almost complete we have enough
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confidence in our choices to wonder if we couldn't have been
bolder in some of our earlier decisions. Externally the house has
a big visual impact on the landscape (ironically a result of the
planning permission which stipulated that it replicate the look
of the previous house demolished by Network Rail). We have
tried to mitigate this impact by covering the lower external walls
with red cedar cladding and choosing a dark slate-effect roof
(using Ardesia recycled tyre roofing), but we could have been
more radical in our design. We now have the confidence to
follow our gut instincts and compromise less in our search for
environmental solutions. We only hope that our house will inspire
others to follow their dreams too.

We have just swapped several of our spare pallets for manure
from our neighbour, a smallholder. At last the potential of turning
our clay mud patch into a lush permaculture plot seems to hold
practical promise. We have lived in our new eco-house for 11
months now and at times progress has been very slow — we are
still working on our drains. We had long held a dream to build
somewhere that not only reduced our environmental impact and
facilitated a more environmentally-friendly lifestyle, but would
also dramatically reduce our running costs and increase our
resilience to climatic uncertainty.

Project manager’s perspective

one aspect that we would do differently would be the selection

of and the management of the sub contractors with relation to
eco builds and their time schedules as we lost about 9 weeks
arguing over the floor and roof timbers and this put the rest of
the project under pressure. We think that the end result achieved
what Maggie, Jenny Andrew and Eric wanted and we are proud
of the overall achievement.

Architects’ perspective

Andrew Yeats and Eric Parks from Eco Arc Ecological Architecture
ECOARC@ECOARC.CO.UK

The client’s aspirations for a low energy house were primarily
addressed by designing a relatively compact, well-insulated and
air-tight building fabric. Table 1 gives an overview of the fabric
U-values and air permeability goal for the Gate House compared
with the AECB silver standard and the 2006 part L Building
Regulations requirements. The strip foundation footings support
a perimeter blockwork cavity wall with 200mm of mineral wool
insulation. The ground floor slab was overlaid with 100mm EPS
insulation and a screed (with 25mm of perimeter EPS insulation
to minimise thermal bridging along the edge of the screed)

was laid on top of this to provide the substrate for the timber

Oliver Hemsley HemsteyMM@aoi.com Building Gate house AECB ‘Silver’ standard UK Building Regs
y ) element 2006 part ADL1
Taking on the project management of an eco
: : Ground floor 0.23Wm?3K 0.20Wm?K 0.25Wm?K
build was of real interest to our company,
we have managed projects of all types and External walls 0.23Wm?*K 0.25Wm?K 0.35Wm?K
size. The learning curve was much steeper Roof 0.18Wm?K 0.15Wm?K 0.20Wm?K
than we thought as sourcing eco materials Windows 1.4Wm?K <1.AWmZK (uninstalled) <2.0 - 2.2Wm*K
seemed to be an excuse for increasing the 5 P O e
costs, whether it was FSC timber, sheeps aore b SLonm 2o
wool insulation or recycled aggregate blocks. Air permeability 3m®/ m*hr @ 50Pa 3m®/ m*hr @ 50Pa 10m>/ m*hr @ 50Pa

We had to work hard to get the prices as low
as possible and meet delivery schedules. The
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Table 1. Fabric U-values compared to AECB Carbonlite and the Building Regulations standards.
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Project

Various views of Jenny and Maggie's ecohouse.

All photos courtesy Andrew Yeats, Jenny Pickerill and Dave Barton.
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boarding on the ground floor. The intermediate floor and
traditionally cut roof are both timber framed and the roof
is insulated with 250mm of sheep’s wool insulation. The
solid external doors were insulated and the windows were
low-e, argon-filled double glazed units.

Heating and ventilation systems

The brief from Maggie and Jenny was to design a house
that was cheap to run and simple to maintain, using
technology that they could understand and maintain.
These key principles influenced the choice of the heating
and ventilation systems. Mechanical extract ventilation,
using low-watt fans, was chosen over a passive ventilation
system primarily to keep the ‘fear factor’ for both builder
and client low. Passive ventilation was considered but was
dropped as it would have been more difficult to integrate
into the blockwork partition walls without visible ducting in
several areas.

Maggie and Jenny are both ‘hands-on’ people and
happy to run a (12kW Clearview 650) woodburning
stove with a back boiler as their main heating source.
Approximately 4m? of evacuated tube, solar hot water
panels also assist in heating the hot water in a twin-coil
cylinder.

Airtightness

Although no specific standard was requested by the
clients, a target of 5m?/m?/hr or less was thought to be
feasible, given the fact that the project was going to be
built through a non-traditional (project management) route
by a project manager and sub-contractors with little or no
previous experience of an ‘eco-build'".

The airtightness strategy was centred on the use of
a ‘plaster on the hard’ / wet finish (as opposed to a dry
lining or dot & dab plasterboard) to the internal face of
the inner blockwork leaf. This wet finish was applied to all
internal walls and taken into all door and window reveals.
In order to ensure the airtight integrity of the plaster finish
would be retained in the medium to longer term, special
attention was paid to the junction of the plasterboard
ceiling and blockwork walls. A special combination scrim
tape and felt expansion joint product from Ecological
Building Systems, called Contega, was applied (with some
grumbling from the plasterers) to all of the perimeter
plasterboards on the first floor

A self build ecohouse

again, this time achieving a 3.38m?*/m?hr @ 50Pa.

This result was very encouraging and did begin to
confirm the robustness of the ‘wet finish’ as an airtight
seal approach to achieving an airtight build. It is felt
that once the building was complete and some minor
remedial action was taken (sealing around the obvious
and accessible leaks etc.), this result could be closer to
3m3/mzhr @ 50Pa.

Achieving a result much lower than this would require
more significant efforts and potential reconsideration of

a few key details. Apart from the obvious leakage points

(mainly around plumbing/SVP pipes) the other significant

residual leakage points were around the radiator pipe

rises in the timber floorboards in a couple of the rooms on
both the ground and intermediate floor. The difficulty in
pinpointing the precise location and nature of these leaks
is apparent. However, these leaks highlight two potential
details that require special attention:

e ensuring the wall finish is taken all the way down to the
sub-floor (slab or screed)

e ensuring the wet finish airtight barrier is continuous
behind the intermediate floor connection zone. This
would require a parge or skim coat of plaster to be
applied between each of the floor joists (which were
supported on galvanised hangers built in to block work
courses).

Both of these details would require different design
input and construction sequencing. Published detailed
guidance (available to AECB members from www.
carbonlite.org.uk) for the AECB's silver standard provides
one possible solution in the form of building the ground
floor slab into the inner leaf of the cavity wall - thus
enabling a plaster to slab connection. Both this detail and
the application of a skim or parge coat in the zone of the
intermediate floor joists would mean calling in plasterers
at an earlier stage for a short but key bit of work.

Energy and water use

Maggie and Jenny are nearing their first full year of living
in the Gatehouse and have undertaken some very basic
monitoring of their energy use and intend to continue
doing so in more detail in the coming year. The following
assessment is based on a combination of information

ceilings. Standard Useful space Electricity Primary energy €Oz emissions
heating energy (delivered) consumption (CO2/m?)
Come the day of the test, ;
e Loy S ::z;ige LK welling 229kWh/m?yr 59KWh/meyr 409kWh/m?yr 79kg/miyr
in the airtight barrier of the UK Building Regs
fabric, most notably unfinished 2006 348 146kWh/m?yr 37kWh/m?yr 157kWh/m?yr 57kg/myr
window cills and the lack of a AECB silver 40kWh/m?2yr 22kWh/mPyr 120kWh/m?yr 22kg/m?yr
flue through the roof. These
areas were adequately sealed AECB gold 15kWh/m?yr 15kWh/m?yr 58kWh/m2yr 4kg/m?yr
and prepared prior to initiating Theoretical
the test. The first test achieved Gatehouse (with 68kWh/m?yr 48kWh/m?yr 206kWh/m?yr 40kg/m?yr
just over 4m*/m?hr @ 50Pa Sypical fuel i)
- but it was pointed out by Actual Gatehouse 30kg/m?yr
the project manager, who was (with wood as the 68kWh/m?yr 48kWh/m?yr 204kWh/m?yr (26kg of which is from
outside the dwelling during the heatis e slactiioiy uosee)

test that one of the rooflights in
the bathroom was slightly open.
This was shut and the test run

Table 2. A comparison of energy standards with the completed house.

All figures except the Gatehouse taken from the Volume 2, Section 3 of the AECB's ‘Carbon Lite’ energy standards at:
WWW.CARBONLITE.ORG.UK Electricity tariff information is from www.ELECTRICITYINFO.ORG

65 | GreenBuildingmagazine - Winter08







