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new medical centre in Sheffield, Woodhouse Medical
Centre, hasbeendesigned to give an estimated 80%
savingonspace heatingand light costs. One of the
largestsuper-insulatedstructuresin Britain, high
energy efficiencyisachieved through insulation rather than
services — thisisnota *smart’ building buta “thick’ building.

The architectural partnership of Brenda and Robert Vale has
longexperience ofenergy savingdesignsand a firm beliefinthe
environmental responsibility of the architect. Forexample, the
architect must consider from the outset allaspects of the building
andits environmentincluding structural and services needs. With
50% of CO,emissions attributed to buildings, they believe that
archttects must be aware ot how energy efficient buildings can
contribute to a reduction of global warming. For thisreason the
Vales have attempted to eliminate the use of cfcs ininsulationand
takenon theadditional conceptofecologically sound materials.

The basicstepped, terrace structure andinternal layout were
determined by the long, narrowslopingsite and the need fora
single-storey building giving full disabled access. Althoughnotan
intrinsically energy efficient shape, this format doesallow alarge
amountof naturaldaylight.

Thereisnothing radical aboutthe external appearance in buff
brick with polychrome red and blue facings and a pitched grey tile
roof, although due to the thickness of the roof, the eaves have
become asignificant visualelement. The use of brick, tile and
wood and use of traditional masonry construction was also
fuelled by the classic principle of honesty of materials — thereis
nohiddensteel frame here. An Arts & Craftsinfluence is
displayedinthe external buttresses and exposed wooden lintels.

Behind thissimple structure lies astrong philosophy of putting
idealsinto practice. The Valeswanted todemonstrate the
viability of producing a non-hazardous, radically different
building within the constraintsofareal budget. Unlike
experimental energy-saving housing as at Milton Keynes,
Woodhouse Medical Centre was not funded by grants buthad to
complywith the strict financial limits and spatial regulations laid
downinthe Family Practitioner Committee’s ‘“Red Book ™.

The client wasa doctorwho hadseen the Vales’ previous
energysaving design for asurgery (see Building Services, April
1988). The local Family Practitioner Committee is keen forall
practicesto be housed in purpose-built surgeries and thus
encouraged the practices (two groups of doctorsin blocks A and
Bandadentistinblock C) tomove out of their existing,
somewhat unsuitable, accommodation. While they are
completely autonomous, the three linked buildings were able to
share onbuildingcosts.

Green materials

Workingfrom the preceptsof using natural, energysaving,
environmentally non-harmful materials and the desire to
maintain the ecologicaicycle, the architectsaimed to produce a
building thatis, asfaras possible, “‘green”.

Decidingwhatare ‘‘green’ materialsisstillasubject that
needsmuch research — asyetlittle work has been done on, for
example, the fluorine producedin brick manufacture. [tis
frequently hardtoobtain dataonmaterialcontentand
manufacturing processes.

Obviously there are many factorsto be considered and
counter-balanced — energy consumption, scarce resources,
manufacturing waste by-products and pollution — what may win
ononecountmay be waydownonanother. The energy
consumptionfactor was one of the toremost considerations
appliedat Woodhouse, alogicalcontinuation of the general low
energyconcept. Suchinformationasis available onthe energy
contentof materialssuggests that brick, concrete and mineral
fibreinsulation asused here have arelatively low energy content
compared toso-called “*high energy” materials such as aluminium
orsteel, which were used aslittle as possible. In addition,a UK
source was used where possible to reduce transportenergy.

The centre usesa large amount of wood forload-bearing
timbers, lintels, window frames and roof structure. Softwood was

Above right: Light wellslet naturallight fromthe corridor into consulting
rooms, Below: The waitingroomin block Bis openand inviting with
exposed waoden trusses; light fittings use low energy fluorescent lamps.
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chosenin preferencetohardwoods, outotadesire to avoid
destruction of tropical rainforests.

The maximum amountof natural wood hasalso been used for
internal furniture. shelving, cupboards etc, thisisseen asaway
bothof“lockingupcarbon’ and to maintain the forestcycle. In
addition, woodisasimple, lowenergy material.

The use of polystyrene and polyurethane-based insulation
sprays which use cfcs as blowing agents has beenabandonedin
favourofnatural, mineral-based rockwoolandfibreglass.

A high mass envelope
By modifying conventional masonry construction techniques to
accommodate the increased mass, anappropriate structure has
beendeveloped tocreate abuilding withinsulation levels that far
exceedeventherevised Building Regulations to meet
Scandinavian Standards. Withenormously thickinsulationinthe
roofplane, togetherwith heavily insulated walls and underfloor,
the resultisthe creationofavery warmenvelope andextremely
low U-valuescomparedtoaconventional building.

U-valuesin W/m“K:

roof (.09 walls0.2

glazing 1.6 floor0.15
The design was based on the principle of a high mass structure
andsimple heatrecoverysystem. Solar gaincouldnotbea
significant factor due to the orientation of the site and because,
unlikein domestichousing, privacyisimportantand asthe
building will be left unsupervised outside surgery hours, itis not
suitable for large areas of glazing. Instead the required heatis
gained largely fromthe patients.

Window frames are high performance softwood with glazing
inlow emissivity glass, each unitconsisting of twosheetsof 4 mm
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glusswitha I2Zmmargon filled cavity. The low emissivity coating
reduces transmission of long wavelength heat radiation produced
within buildings by lights, radiators, absorbed and re-radiated
<olarenergy and body heat, reflectingitback into the building,
Rooflightsare triple glazed and side windows are double glazed.

Roof structure

[:xperience fromtheir previouslow energy surgery led the
architectstodevelopanoveltechnique of roof construction.,
whereby the structureisinessence adouble roof. The thick
insulatedstructure wasconstructed above adeck of chipboard
laidon the rooftrusses. By this method, the vapour barrier, an
extremely tough Swedish-made reinforced polyethylene sheeting
heldonby tape, isputonfirstanda“second roof™* constructed
above. Thiswas found to be simpler than more orthodox methods
whichinvolve adding the vapour barrier last. from below, to the
underside of the roof sandwich. The outerraftersare attached to
horizontal struts with German spacing screws to hold the
required distance.

Roctsandwich (fromexteriorin):

- roottilesonbattens;

. underslating felt;

7] timberrafters;

{0 airspace toallowair flow;

0 350mm rockwool mineral fibre insulation:

O polyethylene vapour barrier, all jointssealed;

O 19mmmoistureresistant chipboard.

Wallstructure (fromoutside):

O frost-resistant facing bricks;

{0 1S0mm water-resistant fibreglass ““dritherm” insulation;
. innershield of thermalite shield block.
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Aboveand below:Buttresses with creasingtile detail show an Arts & Crafts
influence, wooden eaves reveal the thickness of the roof sandwich.
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Above: A consulting room, note the smallness of the radiator.

Floorstructure:

O 150mm concreteslab;
O damp proof membrane;
O 150mm jablite.

With thisdegree ofinsulation along drying-out period was
necessary to minimise potential problems of damp and
condensation. So far there hasbeen some initial damp through
the floor, but no trouble with wallsor ceiling. Materials have to
be carefully installed to avoid condensation or freezing within
cavities. Non-ferrous materials for materials, such as pipework,
outside the insulatingshield were used to prevent rusting. Atthe
corbels the insulation was folded round angles to avoid exposed
endgrain whichcould allow water penetration. In practice the
very thickness of the insulation means that moisture isunlikely to
percolate far. Frost-resistantexterior bricks were used against
therisk of frost damage to cold external walls, while the use of
wooden lintelsisless likely than steel to lead to cold bridging.

Interior design
Internally, the exposed stained wood, load-bearing lintels run
eitherside of the central corridor, whichis the full-height of the
building and letslight into the centre through rooflights. Rooms
opentoeitherside offthe corridor. Angled doors facing the
patient’sapproach make thisspace welcoming rather than
forbidding and break the uniformity of a traditional corridor.
Internal walls aresolid brick asanimportant aspectofthe
design was the need forsound-proof consulting rooms. Standard
wooden fire doors were usedinternally for the same reason.
Eachblock iscompletelyself-contained with itsown reception
and waiting areas, plus alarge number of consulting rooms, office
space, treatment room and rooms for the nurse and health visitor.
Withina verysimple structure each medical practice hasbeen
abletostampitsown character on the interior and choose their
owninternal layout. Stained wood shelving, cupboardsand
waiting room benches designed by Brenda Vale and the animal
fibre and wool carpets continue the principle of natural materials.

Heating and ventilation
With the highlevel ofinsulation, internal temperature shouldbe
extremelystable. Eachblock isheated by asmall wall-hung gas-
fired condensing boiler housed inastore cupboard and operating
onasevenday timeswitch, These arestandard small domestic
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unitseach serving 17 smallradiators, sufficiently over-sized,
togetherwith thelong pipe run, to allow the boilertooperate
frequentlyinacondensingmode. Room temperatureis
controlled by thermostaticradiator valves.

There are three levels of mechanical ventilation: heat
recovery, trickle ventilatorsin windows, and openable windows.
Heatrecoveryis by acentralised system for each block througha
Bahcoheatrecovery unitin the roof space of each block and
ductingto the variousrooms.

Hot water

Ahotandcold water supply was necessary foralmost every
room. Hot wateris provided by smallindividual under-sink
electricwater heatersateachoutlet. The choice of electricwater
heating wasseen by the architects assomething of a compromise
onideals. However, the length of each block, plus the number of
outletsrequired, precluded the use of acentralised systemas heat
loss from the long pipework would have beentoo great.
Additionally as wateris needed frequently butonly insmall
amounts, such asystem would have been very wasteful in run off.

Lighting

Althoughwindows mustnot be toolarge in order to maintain
privacyandretain heat, the combination of windows and roof
lights provide the centre withample naturallight.

Triple-glazed velux rooflights let natural daylightinto both
the central corridorand through angled lightwellsintoeach
consultingroom. This gives each room two directional natural
light and reduces the necessary amount of artificial light.

Artificial lightingis all low energy fluorescent, with 11W
fluorescent Beta uplightersin the corridor and waitingroom, low
energy spotsand Philips PL lamps.

The medical centre has now beenin use since March 1989 and
certainly provides alight and friendly environmentfor bothstaff
and patients. Unfortunately there are not sufficient resources to
allow detailed monitoring, althoughinitial reportsindicate that

the buildingis functioning well.

Super-insulationis frequently discounted because ofhigh
capital costs resultingin long payback periods. In factdespite
rising costs, the centre actually came out under budget.
Obviously, the costofinsulation materials was slightly more
expensive thanis usual, soeconomies were made elsewherein the
specification for the bricksand roofing tilesand in the use of
standard window units where appropriate.

Aboveall, thisisareal building designed to meeteveryday
working needs which could provide a prototype for similar
buildings. The achievementofagreen building as far as possible
isinthe words of the architects “a case of makingintelligent
compromises” — abalancingof environmental and financial
considerations. Itis this that makes Woodhouse particularly
valuable over grant-funded schemes or housing forindividual
clients where the designer canrisk more controversial aesthetics.
Perhapsmore thananythingitisa matter of awareness of issues
and a holisticapproach to the builtenvironment. The architects
arealready working on a further medical practice and alow-cost

energysaving housingscheme.

Architect &services
Brenda&Robert Vale
Structural engineer

E) Allott & Associates
Quantity surveyor
GordonHall, Grayson&Co
Contractor

Wildgoose Construction
Plumbingand heating subcontractor
CWoodhouse (Plumbers)
Electrical subcontractor
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Principlesuppliers
Insulation: Rockwool; Fibreglass
Vapour barrier:Monarflex

Woodhouse Medical Centre, Sheffield  Totalfloorarea: 635m?

(BIockA 270m?approx. BlockB: 270
m?approx, Block C: 100 mZapprox)
Total cost: £350000

Speclﬁcheatioss 028W/m*K=0.38lI
W/m?

Totalloss:512W/K

(ToBuilding Regs: 2089 WIK)
(Tonew BuildingRegs: | 960 WIK)

Boilers: Trisave Turbo 30

Heat recovery units:Bahco
Thermostatic radiator valves: Danfoss
Rooflights: Velux

Windows: Boulton &Paul

Luminaires: Beta; Philips
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