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Typical building population: |0 staff/volunteers based in the building with regular groups of 30 school children/

students and up to |00 adults for occasional events
Useable floor area: 170m2

Ann. Consumption of potable water: 2.3 cu.m/person/year
Ann. Opperating energy demand: approx. 45kWh/m2yr (all electric over this period, will be partly wood later)

Ann. Emission of CO2: 22kg/m2yr

Construction costs per m2: £588/m2 (not accounting for some volunteer labour)

Total project cost inc. landscaping, fees etc: £126,000.
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INTRODUCTION

Phase | of the Green Wood Trust's College, is an education and offce facility far an
enviranmental charity based in the Ironbridge Gorge, Shropshire - aWorld Heritage
Sike. The new building was incended for a variety of uses. ranging from classraom
based activties to lectures an craft or music events, The building ako prowdes for

a reception area, office space, library and seminar room

The designers of the building, togecher with the director of the trustees, intended
that in its construction methods. ts materias and its operatian, the new college
should 2im to mnimise its negative iMpace on the environment and to maximise

its posative impact an the locality both physically and socialy. The budger was
extremely low and an approach was taken to ensure that all the basic energy efficient
measures were taken and carried aut well rather than specifying the use of
expensive photavoltaic panels or even solar water heating, These slements can

be incergrated hater to further reduce CO2 emmissions.

This led to 2 design that incorporates
wvery high levels of energy efficiency
-non-toxic and low impact buildir d the
“law water usage appliances,
~on-site biological system to treat the buil
ovative low embodied energy timber structure
-local skills and tradespeople.

ing low value local timber,

1Materials and products

As important as encrgy efficiency i the efficiency with which we produce and use bukling materials. Modem
buiding products can seem simple and easy o use, but ofien have a high environmental impact due o the
O A e e v, o e ket T el o s

are used inside a buding or when they degrade over time or are bumt in a fire.

In the new buiding, the matarials we have besn most concemed about are fimber, paint, insulation products,
timber preservatives, roafing materials and floor finishes. The following ilustrates somme of the products used.

Wood and cellulose based materials:simple chemistry,low embodied energy, renewable o waste
resource, low toxicity

Recycled newsprint insulation blown info wall and ceiling cavities (Warmcel). The bitumen impregnated fibre
board extemal structural sheathing reduces cold bridging through the wall studs and provides
resistance (Bivent). Bitumen impregnated wood fibre roafing shests were used on the roof (Onduline). Al
timber used in the builling ocally from. site using
amokits sawmil Nopreservation restment was fequired on any tmbers.

Paints and finishes: simple chemistry, low toxicity in production use and disposal, based on
renewable

rasources
The paints used were selectsd on the basis of their use of renewable plant-based solvents,rather than od-
based solvents and the use of simple formulas and natural pgments that reduce the quantity of waste by-
products. The microporous woodstain on the windows contains no added biockdes o presarvative chemicals
and allow the wood o breatha’, whilst the plant oils feed” the wood. The silicate based mineral paint used on
the intemal walls and celing already has nalural properties that prevent the growth of fung! and algae spores
and the properties of the paint help to ensure a healthy intemal environment. The larch
s
the large roof overhangs. Naturallinoleur has been used on the floors throughout

Masonry

blocks and. quarry

& Water use and waste treatment

Ino. duak-flush low-water usage toilets (Ifo Cera) are
installed using the factory preset flushes of either 6 or

3 jitres per flush. As confidence grows in these they will

be reset to 4 or 2 litre flush settings. Wash basins are

fitted with spray taps to again reduce water consumption.

Due ta problems with connecting to the main public

sewer an on-site reed bed filtration system was buile,

treating black and grey water.The reed beds and associated pond provide a rich habitat for birds,
small mammals and pandiife.

8.Summary

renewable timber and wood products,

’s waste i.e. sewage and ‘grey’ water from showers and sinks,

2Heating System

‘The buiking has operated for a year with no heating system wsing a temparary eleciric oil filed radistor as
necassary. Use has also been made of the sleciric preheater in the Larger heat recovery unit for the main
classroom and a small electric water heater for the utity sink. It is over this period that electricity useage has
besn recordad & clean buming wood siove has been instalied in the main classroom with a
upﬂul!llrsupply A back boller and hot water store are oon to be added which wil remove approx. half
heat output from the stove into the wo storey pant of the bullding. The hot water store will feed two
mmmamllpmmmmmwmﬁnammnmarmm It will also supply the hot watsr
used in the small utlity area under the stairs - rendering the electiic watter heater redundant when the stove is
i Electricity will only be usad to run the heat recovery units from now an

-~

Timber has been used extensively in the cther buldings at the Green Wood Trust and the new classroom
takes a more innovative approach woodiand

that demonstrated the possibities using ol sou

ard oy ol bl v o of i ol Koo Jn e Ko ikdige. Trwes
natural ks botween environment, our local communities and the natural worid
T e kst 1 it o e of B st o 1 ot 1o

5.Construction methods

Buitding with local timber

Main classroom

The main space has been designed as an aisled room and tha roundwood sweet chesinut columas. and ash
roof siruts constitute the main siructural frame, Any fulure maintenance prablems are made easier 1o deal

by designing in the abilty to remove and replace most of the poles. The exiemal walls were bull using
10" x 2" larch studs, nailed from a fioor piate o

The method of using an intamal timbar frame has been adopted to allow a variety of different ways of buiding
the extemal walls. Making the outer walls non- koadbearing opens up the easy application of 'green’ buiing
materials such as;

Low density sarth blocks
‘wattie and daub
straw bales
rmhum i ypa oftimber walusing amall ssction matera
ded (low grade) and timber

The other advantages of an intemal frame are: asy detaling for air leakage whore the iegular frame meets
the exiemal fabric: future adaplability of external walls: ensuing longevity of timber frame: aliowing the
structure to be expressed

Timber species used;

Douglas Firfor the window frames, Scotland

Ash for roof struts, Shropshire

The building has become a very popular venue with local organisations as well as the Green Wood Trust staff

and visitors. The combination of natural materials, healthy building products and low construction and running
costs have resulted in a simple building that is nevertheless aesthetically rich and well finished. The fact that it
has such low fuel use shows how much could be achieved by using simple basic design strategys and affordable

energy efficiency measures.

Simmonds.Mills architects.builders
Green Wood Trust,

Station Road, Coalbrookdale,
Telford, TF8 7DR

U.K.

1. Energy Efficiency

Using the sun
The postion of the buliling on the site was largely dictated by railway regulations; however within these
glazing has

Sumemer, bt aowing i I during the winlor when he leaves have fallen. Tha WGhY glazed enrance kobby
wil collct sun and warmod 2 0 heat the first foor.

war air s vonts near the celing and taken to & domestic heat
exchanging unit upluﬂmdmuﬁmmwmannmmmmmmhwmn
incoming air, which is then distributed around the bulding. This unit also deals with the warm, most air from
the s ] shower o0 e, groied ot The e hel s s ov e surciog heet recovry Lk
using the heat exchangers alone should maintain an
Imlwammu!'l‘dq-hmmmd! this means that only a very small heating system is
%09 up e buking's hostng roquoments

Insulation

Wals and coling

High levels of insulation have been adopled with 300mm of cellulosa insulation in the ceiling and 250mm in
e muuwmursommmmmmummmmm

e ugnumm.pw control sheet has been carsfull fitled by a subconiracior under close supenvsion
EAA provided instructions on best practice.

Windows and doors

The timber windows and doors hive been made by the GWT themssives. double glazed units
with low emissivity glass and insulated edge spacers. Al doors are insulated. Windows have not yel besn
sealed to the air-tightness layer; whan this is compiete, energy

Hea

Al intemal parttion wails (including the two siarey fir wall) are bult using dense conarete blocks in order 1o
store heat gained during wanmer into periods.
Lighting

rgy ghts have bae: parscularly in the main hall

Technical Summary

Peak space heating laads for the buiking

U values in Wim2Klor walls=0.16, nw-ow & pltched roofeD. 13, vert. windows=1.5, roofights=2.0 & ext
doors=0.7

Overall & 70% reduction in total energy demand (compared o a conventional buikding) should be possible and
‘an 80% reduction in CO2 emissions (in part due 1o the use of wood s a heating

Al 29Wim2, the size of the instalied heating plant per unit floor area is the second

UK = the lowest is the Elizabeth Fry Building at the University of East Anglia.

Towes! known Fgure in the

7. Contractors, trades people
and volunteers

The project emplayed young
emvironmentally based businesses
giving them experience in 3 larger
building project Tradespeople
reciaved training in the
environmental aspects of their
subcontracted work and volunteers
were used as much as possible.
The buikding caters for a diverse
range of user groups and has 3
permanent dlsplay describing

the benefas of an energy

efiicont and ecological approach

to designing and buslding.

Tel: +44 (0) 1952 433252
Fax: +44 (0) 1952 432022
e-mail: simmondsmills@f2s.com




