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| Robert and Brenda Vale report on the design and construction of a
pair of low energy cottages in North Sheffield which had to contend
' with more than just the design restrictions.
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heinitialapproach to thearchitects by the development

worker at the North Sheffield Housing Association was

verystraightforward: “Lowincome tenantshave

difficultiesin findingenough moneyto keepwarm. We
wantyou todesignusa pairof very low energyhousesasa
prototypeforinfillsites.” The architects accepted
enthusiastically. Then came aseries of qualifying conditions.
“Youwill have tobuild toastandard Housing Corporation
budget,” headded. The architects agreed. *“Thesite has the
remains of cellarson it from demolished houses, so the
foundations will need to be deep,” he pointed out. Thencame the
finalshotin hislocker, “We’ve spent 15% of the architects’ fees
onanin-housesiteinvestigation....” By this time the architects
were hooked, andagreed tocarry onregardless.

Design intentions
‘Theabove catalogue of problems formed animportant part of the
designstrategy forapproaching the project, but the inspiration
forthe designasawhole was the series of low cost cottages
designed by anumber of well-known architects at thestart of the
2Uthcentury. These were aresponse to the very real perceptions
ofthe general population’s housing need. The best known of
these designs were those submitted for the cheap cottages
competition at Letchworth!. The successful competition designs
used acombination of formal simplicity with technical ingenuity
toreduce cost:

The starting point for the design of the ecological cottages was
thesize of the site, wide enough to allow a pair of semi-detached
houses with a passage downeach side. A common pattern for
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housesin Sheffieldis tohave the front doorin theside, allowing
roomstooccupy the full widthof frontand rearelevations. This
was the approach adopted.

A lobby withspace for two doors each side (to allow possible
sub-divisionof frontand back rooms) and a windingstair with wc
underneath, formed the central core of eachhouse onthe ground
floor. Above, the space was a mirrorimage, allowingdivision
into amaximum offour bedrooms, twosingle andtwo double,
withabathroom above the entrance lobby.

The symmetrical planreflected bothsimplicity of form and
economy ofspan, and also the Housing Association’s desire to
provide housessuitable for tenants of Bangladeshibackground,
whose cultural requirements were for aseparate women’s room
andmen’sroomon the ground floor. Thesite orientation was
such that the southerly direction was towards the street, meaning
that,intheinterests of privacy, it was notappropriate todesigna
direct gain passive solar solution with large windows. However,
the research for the Pennyland project at Milton Keynes showed
that the orientation of aconventional house north-south rather
than east-west could produce much greaterenergy gains than
those achieved by the furtherconcentration of the glazingon the
southside ofasouth facing house®. The cottages as designed were
conventional houses facing north-south.

The simplicity of the plan wascarried through to the section,
buttoreduce the built volume, and therefore reduce the cost, the
first floor rooms were formed in the roof, with the front and back
walls beingonly 1500 mm high. This was the minimum dimension
that the Housing Corporation would permitifthe fullfloorarea
wasto be counted as habitable space. Inthefirst version of the
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Below: Mechanical heat recovery has
been provided to reduce ventilation
heat |osses.

design this dimension was 1200 mm, which gave abetter view out
ofthe roof windows.

Detailed design

The cottages wereintended from the outset to be superinsulated
andto have mechanical heatrecovery ventilation toreduce
ventilation heatlosses. Locations for the necessary ducting were
incorporatedso thatduct risersbecame part of the staircase and
horizontal runs fitted above bedroom doors. All the other aspects
of energy performance were achieved by adaptations of the
building fabric.

Akeyaspectofthe design was theintentiontouse
construction methods that would appear conventional toa
contractor. Thereisacavitywall, aconcrete ground floorand
rafter roof; the only differences are in the amount of insulation
builtinto each element. Thisapproach, developed overseveral
yearsby thearchitects, seemsto lead to competitive tender
prices, because there is nounfamiliar technologyinvolved, as
theremightbe with, forexample, prefabricated timber-framed
insulated panels. The insulation values of the variouselements of
thecottagesare givenintable 1.

Heating and ventilation

The designofthe houses wasintended from the outset to
incorporate amechanical heatrecoverysystem forventilation, so
astoallow freshair withoutdraughts. The expanded aluminium
ductswere boxed-inin places where they would seem part of the
house ratherthanuncomfortable additions, and the fan unit, heat
exchanger, pollenfilterandsilencer wereinstalledinaplant
space on topofthefirstfloor bathrooms. The machine used was
from Wickes, the DIY store, because it wascheapandeasyto
replace. The ventilationrateiscontrolled by arheostatin the
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Above: The roof has a U-value of 013 W/
mZK achieved through 200 mm of fibreglass
and 50 mm of expanded polystyrene.

kitchen thatissetasrequired bythe tenant.

The plantroomin the roof also accommodates the combi
boiler, used toavoid the heatlossfromacylinder of stored hot
water. The calculated boilersizeis 1-7 kW at25 K temperature
difference, and the boiler has beenset to thislow output.
Radiators are conventional butoversized, to allow use ofa
condensing boiler when the presentone wearsout. Onlyone
suitably sized condensing combi boiler could be found at the time
of construction, and it proved tooexpensive in capital cost. All
radiators have thermostatic valves.

The full central heating systemis really not necessary, acouple
of gasfires would provide more than enough heat, but the
architects were anxious that the tenantsshould not have houses
whichseemedinanywaycheap. One way of makingit apparent
thatthey were getting a proper house was to provide aproper
central heatingsystem. Usingthe BRE’'s BREDEM model, the
housesshowacalculated energyreduction of 83%, compared
with the same design builtto the current Building Regulations.

Below: Windows are triple-glazed,
gas-filled with a low E coating. The
result is a U-value of 12 W/mZK.
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Total predicted fossil fuel space heating demandis about
1500 kWh/y, bringingspace heatinginto line with domestic hot
waterasanenergy load. The houseseach haveaninternal floor
areaof88-4m?, and cost£91 000 for the twoincludingallsite
worksand drainage.

Other considerations

The architects remainconvinced that the primary goal inso-
called greenarchitecture mustbe to reduce fossil fuel energy
demand.>Toworry about anythingelse before tacklingenergyis
like rescuing goldfish from the garden pond while yourhouse s
burningdown. However, havingminimised the energy demand
through the use of superinsulation and compact electronically
ballasted light bulbs, it did seem appropriate to try to tackle some
of the otherconcerns whichmight appear underthe green
umbrella.

Naturally timbers from non-sustainable sources were not
specified, andinsulation materialsknown touse cfesin their
manufacture were avoided. Anattempt was alsomade toavoid
particle boards and the accompanying formaldehyde emissions
into the house.* Data on the emission of gases from boards are

noteasily obtained, butit was reasoned that the use of softwood
cored blockboard would be better than chipboard or plywood,
because the proportion of wood to glue would be higher.
Therefore, the kitchen cupboards, wardrobes and hall cupboard
were made tothe architects’ designs by the contractor.

Similarly, vinyl floor coverings were avoidedin favour of
natural linoleum made from jute and linseed oil. Water based

Table I: Insulation values of the various elements of the cottages

Element Insulation U-value (W/m?K)
Ground floor 150 mm expanded polystyrene 020
External wall 150 mm resin-bonded glass fibre 020
Roof 200 mm glass fibre, 50 mm 013
expanded polystyrene, 8 mm
foil-faced bubble film allowing for
cold bridging
Windows Triple glazed, low E, gas-filled 120
External doors Steel-faced, polystyrene-filled, 1-00
gas-filled low E double glazing
Ventilation Mechanical with heat recovery 02 ach

2L.2 insulation membrane
used as sarking

50 x 50 counterbatten
nailed through polyfoam to rafters

50 mm ‘polyfoam’
extruded polystyrene

Left: Conventional construction

methods have been used; the only

Monarflex
vapour barrier
12'5 mm plasterboard
50 x 200 sw rafters
at 800 mm centres
200 mm fibreglass between rafters
Vapour barrier from ceiling ——
turned down wall and tixed
with strip of expanded metal
Continuous polythene
cavity tray .
11
/)
Redland ambi-dri
verge system Plaster stop bead

Fibreglass dri-therm differences are in the amount of
m ::s“'a‘b"' insulation built into each element.

00 a‘ti '
Damp proof membana %151%1@15&3 | 3
Sand blinding—-—"""';;:f.:-v,’f Ty e T Myt e

100 mm hardcore ——*

150 mm Jablite ——
expanded polystyrene

Lining of skim coated plasterboard ——| ™ External cover
‘ H- moulding
Strip of polyfoam Window lining of 19 mm wbp plywood backed with —| | €
insulation Monarflex vapour barrier to be sealed to inner leaf ! E
‘\ of wall with 2 runs of monobond lape as shown : §
kY ' -
— L
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1) |
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VBV ; Silicone mastic
“f' Y sealant
= Vapour barrier turned down
wall and fixed with strip of
= expanded metal to form key for plaster DPC
= DPM taken round face
of slpb and lapped with
Gable detail Lol ]

Thermalite
trench blocks
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Above: Minimising the energy demand has
been the priority but other green concemns
have been tackled, Here water-based non-

vinyl emulsion went on the walls.

Upper part Upper part
Intake and
exhaust grilles of bedroom of bedroom
1o be located
as far as possible Silencer

from flue terminal

Key:
Extract: E1 Kitchen

Medium density filtration
E2 Bathroom High density filtration
E3 WC Low density filtration

l—

Living
room

Supply: S1 Bedroom Medium plus high density filtration
S2 Bedroom  Medium plus high density filtration

S$3 Kitchen Medium density filtration
S4 Living Medium density fittration
S5 Bedroom  Low density filtration

non-vinylemulsion went on the walls. The budget would not
stretchtothe new organicpaintsimported from Germany.

Energy issues were not limited to the consumption of the
buildingin operation. A seriousattempt was made touse
materials that did not require large amounts of manufacturing
energy, producing a‘wholemeal’ architecture of largely
unrefined ‘low energy’ materialssuch as timber for floorsand
roof, and concrete for ground floor, rooftiles, internal partitions
andfacing bricks. The concrete walls and floorslab surrounded
bythermalinsulation, give a high thermal masstothe cottages,
and concrete facing bricks use less energy to manufacture than
fired clay bricks.®

Conclusions

The ecological cottagesin Sheffield demonstrate once again that
lowenergy design need not cost any more than conventional _
design. The Housing Association received no extra funding forits
constructionother than the normal support from the Housing
Corporation. The question that remainsis how often must the
case be proven before theideas are taken upon awiderscale?
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Left: Schematic showing the principles of the
mechanical heat recovery ventilation system.
Ducts have been positioned where they
would seem part of the house rather than
uncomfortable additions.

Above: The final layer of roof
insulation is 8 mm of foil-faced bubble
film sarking which allows for cold
bridging.

Client Plantrooms: 2:5 m?
North Sheffield Housing Association
Architect and mé&e consulting
engineer

Brenda and Robert Vale

Structural engineer

E J Allott & Associates

Quantity surveyor

Gordon Hall Grayson

Main and m&e contractor

Occupancy
Four people

External design conditions
Winter: —5°C sat

Internal design conditions

W Torry Winter: 20°C
. . Load
Fhain suppliers He:t;ng: 17 kKW

Boilers: Worcester Engineering
AHUs, ductwork, grilles and diffusers
and heat exchangers: Wickes

installed load: 2 kW

i Air volumes
Lights: Wotan
Luminaires: Merchant 0-8 ach
Engineering data Costs
Total area gross: 91 m? Total: £91 200
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