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Plan s 1 Ent rance, 2 living/dining, 3 kitchen area, 4 study bedroom,S lifl, 6 util ity, 7 recycling, 8 store, 9 gallery, 10 bedrooms. 
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Building 

House for the Future 

Do mest ic a rchitecture is characte rised 

by th e st ru ggle betw een ro om s and 

spa ce . Roo ms arc n ecessar y fo r specific 

fun ctio ns whereas space is needed fo r 

socia l exch ange . T h e h istory of the 

house has ce rtain un derlying sym me­
tri es; privat e and p ublic fu nc tions ar c 

g-enc ra lly in balan ce an d refle cted by 

th e structu ral and spatial order o n th e 

lowe r floor being replicated by the pat­
u-rn abov e. In th is sense th e house is a 

mir ro r of the so cie ty it se rves; walls not 

only contain Iun cuons, th ey serve to 
ce me nt wid er cul tural or social va lues, 

An) ' 'h ouse o f the fUIUI'C' ncc rls 10 

qu estion i lu -so assuIllp lion s. 

Since tln: indust ria l revo lu tion Ihe 

ho use has bec ome a largely sta nd ard­
iscd un it, rep eal ed bo th horizo n tal ly 

and vert ica lly. Co u n tless bui lde rs and 

th ei r architects gave physical fo r m to a 

soc iety wh ere socia l and function al 

o rde r was co n ta ined by load bearing 
walls. On ly rarely were houses an exer­

cise in space as agaiust ro oms: where 

d omestic volum es we n: as fluid as the 

fam ily structures th ey housed . In th is 
sense rwcn ucth-ccu u uy d omestic archi­

tect ur e was fun damen tally d iffe re nt 

fro m ot her bu ild ing types whe re rhe 

fra me was a dominan t e le me n t. 

T he 1louse for the Fut ure d esigne d 

hvJ estico & Whil es at St Faguns near 

Card iff exp lo res the ahc rna rivc tra d i­
tion in d omestic arch itecture of the 

fra me d house . T here ar c o f cou rse 

man)' precede n ts fo r this hu t few wh ich 

com hi ne the flexibi lity of frami ng with 
the de ma nds of sust aiu ahiliry. 

T h e p lan of th e house appear s con­

vcru io na l u nt il co m pare d with the sec­

tio n . T he 100 square met re grou nd 

lloor is twice the ar ea of th e Ilp per 

floo r an d is d istinctly ope n in character. 

T he re is the m in im um of enclos ing 
walls an d , where th e str uctural frame is 

nece ssary, it is pared d own . T his gives 
th e lower floo r a spac io us characte r 

quite diffe ren t to th aI abov e . 
T Ill' sect ion shows how th e d iffe rent 

a reas arc reso lved : it is as if two sepa­

ra te ho uses had been push ed lOgeth er. 

Eac h 'house' has its own ro of shape, its 

own meth od of co nstructio n and its 

own archi tect ura l persona lity. Wh er e 

the two join the re is a se rvice zon e a t 

right angles to the entranc e axis whic h 
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[est lco I<Whiles have 

buil t a hou se a t th e 

Museum of Welsh Ufe 

that provides ol new 
benchmark for 

sustalnable housing . 

Critiq ue by Brian 

Edwards. Phol os: 

Charlott e Wood. 

handles bo th p hysica l movcm en I an d 

the a lte rn a tive tec h no log ies of the 

house . Here an ' th e so lar pan e ls, the 

stac k-effec t ven ts and the co m pu te r­

operated cleres to ry windows, a ll po si­

tioned above a ga lle r y wh ichjo in s a 
disabled lin til the to p o f the sta irs; 

Conce ptua lly the two ' ho uses ' d o no t 

join - they ove rlap by abou t a metre ­
an d it is th is zo ne wh ich is th ,' key to 

the d esign . 

On o ne sid e, to th e sou th , is a d ou­

ble -hcight livin g room wh ile to the 
north ar c two sto reys with be d rooms 

and bat h roo ms . The sect io n in so me 

respects re ca lls Co le T ho m pson's 

Integer h ou se at Watford (AT9fi) bill 

he re Ihe do ub le-he ig h t spa ce is in te­

grated int o th e house as the living 

room, with rouf glaz ing 10 tlu: ce n tr a l 

bay only. What bo th hou ses di sp lay is a 

debt to the green o ffi ce - o pen-p lan 
.olar h eat ed spaces to D IU' sid e o f a 

centra l service a rea with be spoke 
accomm odatio n o n th e o the r, Th is 

exp lo ra tion of a non-domcstic typology 
opens up m any feni le aven ues - n OI 
least th e pote n tia l e((ln Olny or fram e 

construction, se lective thermal capa c ity 
an d differentia l o rien ta tio n . 

T h ree struct ura l hays d ivide the 
house into tidy :\.6 metre wide d im c n­

siona l units , T h ese allow the h ouse 10 

be timber-framed. lIsing no t sm all­

scale d softwood construct io n bu t h e ro ­
ic post-and-lintel constr uctio n in gre e n 

oak, T he effect is a t limes m ore 

medieval th an fu turistic. espec ially 

whe n see n in co nj u nc tio n wit h the na t­
ura l clay plaste ring, B U I wh en th e oa k 

framin g is se t ag a insl I he la rge glaze d 

aluminium panels o f the g ian t 

rooflight whic h b isec ts I I", hou se , the 

effect is daringly co n tem pora r y. The 

g lazing to the ce nt ral ba y crea tes a 
wid e sun lit 'corridor ' th ro ugh the 

hou se at r igh t an gles to the se r vice 
zone. T he in te rior experien ce is give n 

tension an d d rama by the drawi ng 

iogether of the sun angle with the 
casr/wc« movement axis. T he result­

ing ambiguity is wel come in a house 

otherwise notable fo r its rational order. 

[ I' the I louse fill' the Fu ture appea rs 

10 look back as m uch as it loo ks fo r­

ward , thi s is pa rt ly the result o f a brie r 
whi ch required a resp o nse to 'Welsh 

Ab ove The south cult u re and cl iuu uc ' . Wh ile in no way 
front is topped by n osta lgi c , the design d ocs make more 
solar water heoting th an a pas sing re fe re nce to the local 
ond photovoltaic vern acu la r. T h is is ha rd ly surp risin g 
panels. 

gin:n the loca tion a t th e Museu m of 
Below The open­

Wels h Life an d th e req uirem en t that 
plan living/dining/ 

susiainability shou ld he bro ad ly cooking area with 

stoircose to the addressed . As a result the house taps 

upper gallery leoding in to ge o th e rmal en l'J'gy so u rces, uses 

to the bedrooms. ra inwa te r, ha s a mi n i-gar age fo r stor­

ing b icycles an d re char gin g an c lcc­

tri c ca r, employs hea lth y build ing 

technol og ies, exp lo its local so ur cin g 

of mate ria ls and uses recycled aggre­
ga tes, sheep 's wool insu la tion an d 

so u nd insu lation based u po n reconsti­

lured ca r tyres. Sad ly much o f th is is 

invisib le - a p ity in a b uil d ing tha t is 

a lso a museum ex h ib it, 

As a p ro tot vpc, th e house o ffers a 
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wide range of po ten tial applica tions. 

The plan a llows for lin ear applica­

nons an d su bd ivision in to single-bay 

o r double-bay un its. It can read ily 
make an urban terrace. a suburban 
sem i ( '11" a detached hou se. Wh at it 

G lI1 n O I ad apt to is ad d itio na l SW H 'ys ­

the sect io n is 100 depe n da nt upon the 

sola r ap "rl u re 10 allow for multi­

storey co n figu r.u ious. 
The oa k. slau- and text ured pl aster 

a re re m in isce n t of I he arts an d crafts 

ruovcmcnt. In [h is respec1 the house 

co n tin ue s [he ra ti o na l rrad irion of 

Voysey, co m bin ing a love of nat ura l 

texture an d uncluuc rcd space with 
n ew sustainable tec hn ologies. Built at 

a m odest COSt of £1~O . OOO (abo u t 
[HOO pCI' square me tre ) by volume­
househui lde r Redraw Homes there 

arc id eas her e we ca n afford . T he 

question is no t wh ether ." ,cie l)' would 

like to live like thi s. bu t whe th er th e 

pl an et can surv ive withou t ho use­

bu ild ers em p loying th ese ideas. 

Left Living and kitchen areas.
 

Below With its bl ind gable w alls, the House
 

for the Future concept is viable in terrace form.
 

Opposite Gallery, stair detail and bath room.
 

Heinz Richardson and Jude Harr is 
of Jeslico + Whiles Archit ects write: 

The competition-winning design for a House for 

the Future, sponsored and built by Redraw 

Homes at the Mu seum of Welsh Life in south 

Wales, was afficially opened on 1 March 2001 

(St David's Day). The house forms part of the 

museum's collection of over 40 bll ildings 

brought from various ports of Wales and re­

erected to form live autdoor exhibits. The 

design wos suoiect to an international competi­

li on orqanised by the National Museums and 

Catteries of Wales in collaboration with BBe 
Wales, who filmed a family 'test driving ' the 

house for a week in December 2000. 

The design for the House for the Future 

embraces sustainabili ty and flexibility as key 

determinants of form. The house provides a 

model for future housing, capable af reproduc­

tion and repetition in a multitude of configura ­

tions, in many different locat ions. It has been 

conceived both as offering a rural or suburban 

model on greenfield sites with detached unit s, 

or a higher density terrace, more appropriat e to 

urban brownfield sites. 

The modular layout pro vides a simple struc­

ture desiqned to enclose flexible space, wh ich 

can be adapt ed over time to suit changing 



lifestyleand circumstance. The house eschews 
high-energy technologyand embraces appropri­

ate sustainabletechnologies incorporated 
within a contemporary design. 

The househas been designed to make no 
net contribution to carbon dioxide emissions. It 

is highly insulated, with heating supplied by a 

ground-source heat pump and a wood pellet 

heater as well as passive solar gain. An active 

solar (water heating) and photovoltaic unit 
mounted at ridge levelcontribute to the build­

ing'spower and hot water demands. 

All materials were selected with considera­
tion for low embodiedenergy. Calculations by 

ECD Energy [; Environment have shown an 

embodiedenergy 18 per cent lower than a 

typical house. It was a major aspiration for the 

project to ensure that all timber should be 
sourcedfrom renewable sustainable sources of 

homegrown timber, preferably those within 
Wales and from companies that are committed 

to the objectives of sustainable forest manage­

ment, te FSC/WWFcerti/ied. 

The structure of the houseconsists of a post­
and-beam timber frame prefabricated with 

locallygrown oak. This is one of the most sus­

tainable materials available, releasing only 

4 1kg/m' of carbon dioxide into the atmosphere 
and servingas a long term carbon 'store' 

through the natural process of photosynthesis. 
The four timber frames were prefabricated off­

siteand craned into position to form the three 

structuralbays, each 3600mm apart. Theposts 
are 175mm x 150mm sections of solid green 

oak and the primary beamsspanning north to 

southare 250mm deep. The 300mm deep­

curvedroaf beams(on a 15m radius) were 

formedfrom naturally curving oak trees. 
A super-insulated wall of timber studwork 

modefrom homegrown Douglas fir 'wraps' 
around three sides of the building, allowing 

maximum flexibility for window and door open­
ings. This is facedexternally with lime render 

and Welsh oak boarding. The void between the 

timbers is filled with 200mm of sheep 's wool 

insulation, giving a U-value of 0. 16W/m' K. 
There are no known or expected adverse health 

effects associated with wool insulation. 
Theexternal walls and roofs have all been 

designed using the principle of the 'breathinq 
wall : a method which relies on selecting mate­

rials of different vapour resistivity, to control the 

passaqe of moisture through the wall, and so 
prevent condensation. 

Secondary timber battens fixed to the outside 

sarkingboard provide a ventilated cavity and a 
basefor the lime render covering and timber 

roinscreen cladding. Thesarking board is man­

ufacturedusing wood chips, selected wood 
waste and forest thinnings that would other­

wisebe burnt or wasted. It is more vapour 

permeablethan most typesof sheathing and 
sarking board, which reduces the risk of intersti­

tial condensation and facilitates breathability. 
Theexternal wall is clad internally with clay 

board sheets which were used instead of gyp­

sum basedplasterboard. Theclay board is a 
combination 01clay, reed and hessian, and 

offers excellent thermal and vapour diffusion 

copacity. Theboard absorbs moisture and 
odoursand acts as an effectivesound insulator. 

TheWelsh oak cladding is left untreated, as 

are the exposed elements of the green oak 
structural frame. Thesoftwood lining to the 

soffitshas been treated and finishedwith a 

high·performance water-borne paint. The 

limewash used to finish the external render is a 
traditional point made using high calcium(fat) 

lime. It sets when exposed to carbon dioxide in 
the air. It is naturally white and becomes more 

opaque as it dries. 
The curved north roof contains200mm of 

cellulose fibre insulation, blown between the 

deep timber rafters that span between the 

primary structural beams. Thisgives a construc­
tion U-value of 0.17W/m'K. Sheets of bitumen 

impregnated fibre board are nailed on top of 

ti le rafters to provide additional racking resis­
tance to the strua urot frame. Thestanding 

seamroof made from recycled aluminium is 

fixed directly onto the sarking board and 
through into the timber rafters below. The alu­
minium pans of the roofing system have been 

aver/aid with sedum plants to create a light­

weight green roof. This approach to 'greening ' 

the roof was chosen as a more cos t-effective 
and environmentally responsible solution than 

turf roofs, which are often very heavy. The 

NotureRoof comprises a drainage board which 

sits directly onto the standing seamaluminium 
roof surface, allowing excess water to drain 
away whilst retaining sufficientwater for plant 

grawtll, with a filter fleece to prevent silting-up 

of the drainage board. 
The inclined south roof consists of 300mm 

deep oak beams which span all the way to the 

ground and create the three structural bays. 
Two of the roof bays are opaque, and have 

been finished witt: recycled natural slate. Again 

200mm of cellulose fibre insulation has been 
inserted between the 200mm rafters. The 

remaining roof bay is fully glazed with fixed 

double glazed panels with a low-e coating hat 

are set onto patent glazing sections. 
All the windows and doors are made from 

timber and contain high performancedouble­
glazing with a low-e coating and argon gas fill 

for increased thermal performance. These win­

dow framesare considered to be for superior in 
both environmental and aesthetic terms to pvc 

and metal alternatives. The windows were 

factory-finished in a fully automatic painting 

plant which applies the paint electrostatically, 
ensuringa uniform surface. Thetimber ispine 

heartwood, which comes from the hardestpart 
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of the trunk and offers the most resistance to 
rot and fungu s attack. 

Internally, flexibility is provided by non­

loadbearing timb er studwo rk part itions. The 

insulated concrete ground slab. which conta ins 

recycled aggregate, provides useful thermal 

mass to regulate the passive solar gain. 

Addit ional thermal mass is provided by earth 

block partitions on the ground floor, which were 

manufactured on site using clay fil l found on 

the site. 

Planning of the internal living space is kept 

fluid to respond to the needs of the residents 

both now and in the future. Open lhoing and 

daytime spaces are located to th e south, while 

more pr ivate and enclosed cellular spaces are 

located on th e northern side of the dwelling. 

The modular approach to th e design of the 

house allows th e possibility for a number of 

variations to the base model according to spa­

tial needs, a desire for flexibility and available 

finan ce. The simple shell structure can be 

increasingly colonised or cellularised as th e cir­
cumstances of the residents alt er wit h time and 

economics. The house can be either a 'loft on 

the ground' or more cellularised to suit larger 

family life. The number of bedrooms can vary 

from one to five in various modula r configura. 

tions, with the option of a 'granny flat ', 

teenagers' den or sub-let apartment as 

required. The section also allows the house to 

be repeated to make a terrace. 

The house has been designed to be 'afford­

able' and within th e reach of the average 

house-buying budget (£120,000 excluding the 

site). Wil iist thi s might seem a high figure for a 
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Abo ve The north­

facing entr ance 

front; rainwater run­

off from the seoum 

roof is collected in 

tanks with in the pro­

jecting eaves for use 

in toi let flushing. 

Extensive glazing to 

the south elevation 

reveals the intern al 

orrangemenr. 

Above rig ht The 

white lime render 

of th e recessed 

entrance porch 

contrasts with th e 

timber roinscreen 

cladding of th e nort h 

elevation. 

single house in Wales it has taken account of 

the innovative nature of the house, its use as a 

public exhibit and a prototype for fut ure forms 

of housing in Wales. 

The house relies on a stra tegy of sensible 

energy use, assisted by passive technologies 

that are supported by easy-to- use cont rol sys­

tems. It has been designed to be interactive 

with both its occupants and visitors, with provi­

sian for maximum user control. When solar 

gain is insufficient , space heating can be sup­

plemented by the gro und-source heat pump 

and a t the highest peaks of demand a pellet 

wood burning stove can further heat the space. 

Root-mounted solar collectors are able to 

provide water heating for most of the year. 

Electricity generated by on integral photovottok: 
arra y (800 W) meets some of the family 's elec­

trici ty demand (calculat ed as equivalent to 

running the electric lighting). The intention is 

for the house to become self-sufficient in elec­

trici ty as energy-genera ting technologies 

become more affordable. In the early design 

stages the possibility of genera ting wind power 

at the domestic scale was investigat ed and the 

first competition submission included a prop osal 

for a ridge-mounted wind turbine. While the 

costs associated with prototyping a machine of 

this nature were outside the limited budget, the 

architects remain convinced of the potentia l for 

wind generation on individual buildings. 

Space heating is supplied to the house by on 

electric ground-source heat pump fed from a 

35m bore hole. A heat pump works like a con­

vent ional rettiq eratot, but instead of taking 

unwonted heat from food and releasing it 

through cooling tins, it tokes heat from the 

ground and releases it as useful warmth in the 

house. This system was chosen as there was no 

mains gas available to the site and the heat 

pump is powered by electricity from renewable 

sources, which would equate to zero carbon 

dioxide emissions. In the medium term this is 

achieved by purchasing electricit y through 

Green Tariffs, which offer renewably generated 

electr icity at a premium rate. The system 

installed in th is house is 315 per cent efficient, 

ie each uni t of electricity delivered can produce 

3. 7S units of hear. High levels of insulati on and 

high performance glaZing throughout help to 

minimise heat loss from the building, thus min­

imising the need for art ificial heat input. 

Rainwater falling on the north-facing roof is 

collected in the oversized eaves gutter, which 

can store more than 700 litres of water at high 

level. This can then be fed by gravity for various 

functions, including toilet flushing and the 

washing machine. This water is mechanically 

filtered to remove particles and is used for all 

'non contact' requirements in the house. The 

house will collect an overage of 155 litr es per 

day, equivalent to about 25 per cent of the 

average annual family water consumpt ion. 

The water actually used in the house is kept 

to a minimum. The baths include an upright 

shower, which is a more efficient use 01wat er. 

Allwash handbasins have been fitt ed with 

mixer taps with an aerated 'mousset' device, 

which give the impr ession of more water being 

dispensed, and thu s cut consumption. The 

dual-flush we installed in the main bathroom is 

heralded as one of the most water-eiiiclent 
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flush toilets available for use Wilh normal qrov« 

ty sewers. A double butto n mounted above the 

toilet pan seiea s lull or part flush and is factory 

set 10 deliver two or lour titres. The tone:areas 

have stale air extracted thro ugh the tonet seal 

- a small and efficient J2V fan contained with­

in the service riser is activat ed by passive inlra 

red detection and exhausts the air to outside. 

In building the house, recycled coostructiorr 
and demolit ion waSle was used for the hard­

core layer under the gro und slab and also in 

the recycled aggregates used to form ti le con­

crete loundarions and slab. Ot her recycled 

materials included aluminium flashings and 

natural slates, while the cellulose fibre insula­

tioll IS also recycled. 

Recycling by tne inhabitant s IS also encour ­

aged by a dedicated recycling area, This space, 

which is semi-external and well ventilated to 

outside air, also providesa seClJre holdil]g area 

for deliveries ordered by int ernee. Segregaring 

containers are provided in the kite/len and the 

recycling area to assist with recycling. 

Project l earn 
Architec l : lestico + Whi le,; pr oject team: Heinz 
Richardson, [ude Harri s, Andy Pile,; energy: ECD 
Energy &. Environment; structure; Barton Engineers; 
furnit ure: De,ign, from the Att ic; landscape: Richard ' 
Moorehea d &. Laing ; project manager: Davis Langd on 
&. Everest; contractor/sponsor: Redraw Hom e' (South 
Wale,); ot her sponsors: BBC Wale" United w etsh 
Housing Association, DC ·\ Consultants; client: National 
Museum' &. Galleries 01Wale' . 

Selected subcontractors and suppliers 

Above Derail sect ion through the photovolraic arra y, rool junctions and automatic ventila tion panel. 

BelOW Eaves gutter detail showing the integrated tank 10(' greywot er recycling. 

Photovoltaic panels: BP Soiar/ PV Systems: w elsh 
Radnor sheep'swool lnsulat lon: Britlsh WQol Marketing 
Board; Kalzip Nature Roof: Corus: solar wa ter panel: 
Filsol/Solar Sense; motorised bli nd : Guthri e Douq las: 
Internal rainwater storage: HEWA; heat pump: Markus 
Energi; c1ayboard : Natur al Build ing Techno toqles: 
kitchen: Paula Rosa; rainwater tanks: Polytank; Wel' h 
oak cladding : Quality Hardw oods; w indows, doors: 
Rationel; lim e render: Ty Maw r Lime; vent ilated toilet 
seat: Ventalu; wood pellet heater: Wei h Biofuels: app li­
ances: AEG; riven fin ish slate: Alfred Mc Alpine Slate; 
ironmongery: Allgoo d; radiators: Bisque: t imber floor 
sealer: Bonakemi : coir mat, lino, sisal: Bob Jude 
Flooring; plasterboard: Brit lsh Gyp, um; rad iators, towel 
rail: Caradon Plum bing Solutions: desiqn, fabrication 
and instaltation of oak frame: Carpe nter Oak &. 
Woodland; ceramic tiles: Ceramiks: lighting : Delta 
Light, Genesis Lighti ng. gl c Lighting, Into Lighting 
Design; low llush to ilets: Elem ental Solutions: insect 
mesh: Expamet; ,a rking board: Fill crete; sanitarywar e, 
shower: Ideal Standard; homegrown softwood : [ewson: 
patent glaz ing: Lonsdale Me tal Co; aluminium gutters, 
down pipe" fla,hings: Metal Fabricat ion Co; precast 
ellis: NBS Pennine; g lass roof and cano py: Pilkington 
Processing and M erchanting; cellular g lass insulation: 
Pittsburgh Corni ng; lirnewash: Rose 01 lericho: Tyvek 
membrane: Sheffie ld Insulat ion; controls: Srnarta 
Systems: recycled rubber 1I00r insulat ion: Sound 
Service; oak staircase, handrails, flooring: Stairway 
joinery; lift: Stannah Lifts; external timber stain: Valtti 
Specialist Coatinqs: Internal doors: Vlcalm a; po lyb uty . 
lene plumbing: Wavin; smooth finish slate: Wincilate; 
roof glazing, g lass canopy: Alan Hone Assocs; heat 
pum p bore holes: Apex Drilli ng &. Grouti ng ; natu re 
roof: Blackdow n Horticultural Consult ant s: recycled 
aggregate grou nd slab and dra inage: Brandwells 
Construction; electrical installation: Connect Electrical 
Services: painting and decorating : G&.S Decorite; land ­
scape: Gerald Davies; PV array: Hellos Fabrications; 
' late tile installatio n: High Vogue; wool insulatio n 
installat ion: Miller Patt ison: cellulose fibre insulation 
installation: Pen-y-Coed Construc tion; plum bing and 
heating : Telesouth : 'creed, plaster and render: WK 
Plasterers; M embrain latex 'i nk: Clive Scott ; low-ttusn 
toil ets: Element al Solutions ; recycled aggregates: 
Hanson Aggregates; struc tu ral Welsh oak: M ick lone, 
Timber; wood pellet heater: w elsh Biofuels. 

Furt her Informallon 
• VIWW.nmgw.ac.uk 
• www.jestlcow hiles.co.uk 
• www.ecde.co.uk 
• A book on the House lo r the Future ls published by 
the Museum of Wales, price £1S (contact M ari Gordon 
tel 029 20S 7324B). 

• Brian Edwards is professor of architectureat the 
UniverSity of Hudderstield and co-auth or of Sustainablt! 
Hou,ing: Principles and Practice. 
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