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Abstract

Single family detached five bedroom home in Milton Keynes, England

Building data
Year of Construction
U-Value external wall
U-Value floor
U-Value roof
U-Value window (avg.)
Heat Recovery Efficiency
Special Features

2012
14
Space Heating
0.136 W/(m2K)
kWh/(m2a)
2
0.09 W/(m K) Heating Load
10 W/m2
2
0.111 W/(m K) Primary Energy Demand
120 kWh/(m2a )
0.85 W/(m2K) Treat Floor Area
175 m2
82.5%
Pressure test (n50)
0.07 h-1
Probably most airtight building in UK, PV & solar thermal

Alan Budden
Architect, RIBA, ARB, Certified Passivhaus Designer,
Eco Design Consultants, www.ecodesignconsultants.co.uk

1.0 Brief description
Designed for Milton Keynes Parks Trust, and completed in July 2012, Howe Park Passive
House is the first Passive House to be certified in Milton Keynes. The house is privately rented
with the funds helping to maintain Milton Keynes’s Parks. This 5 bedroom family home
replaces a burnt out derelict house with a new one, which is truly environmentally sustainable
and at the same time aesthetically pleasing. It has been constructed from and clad with
sustainable timber, the exterior cladding is Kebony. It has high levels of insulation, high
performance triple glazing, exceptional attention to detail and minimal cold bridging. In
addition, low VOC paints have been used on the interior to provide a healthy and comfortable
home and the building orientation and form have been maximised for solar gain. Ventilation is
provided using mechanical ventilation with heat recovery ensuring fresh air to the house, with
minimal heat lost.
Electricity providing Photo Voltaic roof panels are used to offset electricity demand for the
heating, lighting and ventilation system. Solar hot water panels provide hot water, which is
supplemented with an emersion heater. A water butt collects rainwater and overflow drains to
pond in wood. Materials used for the house where possible have been selected for their
environmental credentials such as sustainably sourced timber for the timber frame and
cladding. VOC free natural paints have been used throughout except the feature wall that used
50% recycled paint. Specialist ecological advice was sort to ensure that existing wildlife, fauna
and flora was protected and encouraged, the neighbouring orchard and meadow are to be
revitalized. The kerbs and road gullies were lowered to make it safer for newts to cross the
road. Reduction in car use is encouraged by the provision of a secure cycle store and home
office to allow residents to work from home.
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2.0

Views of the Building

Front entrance elevation, north facing with smaller windows, and slate hung second
floor to reduce visual height.

Approach to the house from west, showing narrow slit windows to give view of those
approaching but also privacy.

Rear South Elevation
facing garden with
larger windows.
External blinds are
used in summer.

East elevation, showing
rain water butt, and
long slit windows
providing views out of
the children’s rooms at
low level.

Interior of main living space looking towards kitchen and dining area, and stairs to
first floor, notice the electric panel heater on the right used to heat the house (also
supplemented with electrical towel rails in bathrooms).

Further interior views, showing
bedroom 2, main bathroom and second
floor shower room, with MVHR
cupboard.

3.0 Sectional drawing

This typical section, this shows the continuous layer of insulation around the building,
and the air tightness layer on the inside in red. The unequal roof allows more space
for renewables of the south slope, whilst also making it appear 2 storeys from the
street. Notice the large 1m overhang on the south that provides shading from the
high summer sun. The north side has more of the ancillary spaces such as the
kitchen and bath rooms. Note the additional mansard roof on the north side to
reduce the visual height of the building and how the insulation and structure
maintains a simpler vertical path.

4.0 Floor plans
The second floor provides 2
bedrooms, storage and
shower room. The shower
room also contains the MVHR
unit with intake through the
wall and extract out of the
roof. No roof lights were
included on the Southside as
at the time they were difficult
to install in Passivhaus’s due
to high thermal bridging.

The first floor has the master
bedroom and en-suite, two
further bedrooms and family
bathroom. Also included on
this floor is a washing drying
room, removing the need for
a washing machine in the
kitchen and allowing efficient
drying via the MVHR extract,
The Solar hot water tank is
also situated here allowing
additional heating to dry
clothes. Originally bedroom 2
was to be a study balcony
area with double height space
to the living room below.

The ground floor plan
contains the living spaces,
study dinning and kitchen
along with the entrance hall,
coat storage and WC. Note all
the wet areas are located in
on the north side, to reduce
pipe and duct lengths.

5.0 Description of the construction
5.1 Ground floor slab

The ground floor is constructed of a 200mm concrete slab floating on 325mm of EPS
insulation. Individual light weight insulating blocks are used as secondary support for the
slab at pre-determined load points around the perimeter. The need for a timber sole plate
was illuminated and replace with an I beam – reducing thermal bridging and potential
settlement. The heavy patio and front doors are supported on GRP angles supported on
bolts cast into the slab.

Construction Build up:
Power Floated Concrete Floor slab, 200mm thick
Springvale premium EPS 325mm thick,
including Durox lightweight block around perimeter at load points.
DPM
Sand blinding
U-value = 0.09 W/(m2K)

5.2 Exterior walls

The external walls were constructed by Touchwood homes, using 300mm ‘I’ beams filled
with Warmcell (recycled newspaper) insulation. An inner finish of taped OSB formed the
airtightness barrier and care was taken at the first floor junction to ensure the continuity of
the airtightness layer (grey membrane) and minimising cold bridging.

Construction Build up:
15mm Plasterboard
38mm Service void, formed with battens
18mm OSB3 as airtightness layer
300mm ‘I’ Beams filled with Warmcell insulation
Agepan DWD wind tight, exterior protection board.
38mm timber battens
21mm Kebony timber cladding
U-value = 0.136 W/(m2K)

5.3 Roof

The roof was constructed like the walls with I beams spanning from the eaves to a ridge
beam, and filled with Warmcell insulation. An inner finish of taped OSB formed the
airtightness barrier, followed by a service void and plasterboard. Care was taken to select
slim LED lights that fitted into the service void. Careful detailing at the eaves also kept the
thermal bridging to a minimum.

Construction Build up:
15mm Plasterboard
38mm Service void, formed with battens
18mm OSB3 as airtightness layer
400mm ‘I’ Beams filled with Warmcell insulation
Agepan DWD wind tight, exterior protection board.
Roofing felt
Battens & Counter battens
Eternit Slates
U-value = 0.111 W/(m2K)

5.4 Windows

The windows selected for this project were the Optiwin, Alu2wood, Wood / aluminium having
thermally broken frames, the U value of the frame was 1.03 W/(m²K). Thermoseal super
black spacers were used with a variety of triple glazed glass specifications, including
laminated safety glass and others with a white coating providing higher g values. The Ug
varied from 0.55 to 0.69 and the g value from 48% to 64%.
Sliding doors were selected over bifold due to their superior air tightness, and a fully glazed
front door was selected for its good thermal performance. The windows selected open to the
inside allowing additional insulation to be added around the frame on the outside, reducing
the area of visible frame and consequential heat losses considerably. Internal comfort
around the windows is high enabling siting and reading by them even on the coldest days.
The overall average U value for the windows was 0.85 W/(m2K).

6.0 Airtight envelope
A continuous air tight layer is essential in keeping draughts out and meeting the Passivhaus
standard. All detailed drawings showed the airtightness layer in red, this included, the
concrete slab, OSB3 boards, tapes, window frames and glass.
The Airtightness strategy involved lining the inside of the external walls and the roof with
18mm OSB3 taped with Pro Clima airtightness tapes at all joints and junction with the
concrete slab, window openings and service penetrations. At intermediate floor junctions an
airtightness membrane was used to link together the OSB on the walls above and below. In
addition to this a good wind tight barrier was formed on the outside using the Agepan DWD
board sealed with non-setting mastic.

The resulting air pressure tests carried out by Peter Williams of Stroma, provided an
air change rate of just 0.07 h-1@50 Pa, depressurised and 0.06 h-1@50 Pa. Which
we believe is one of the lowest ever in the UK.

7.0 Ventilation System
7.1 Ventilation ductwork
The MVHR unit is located in the
second floor shower room in its
own cupboard with fresh air intake
taken straight in through the wall
on the north, cooler shaded side,
and the exhaust leaves through the
roof above. All ductwork is in
ridged galvanised steel, with sound
attenuators as necessary.
As can been seen the duct roots
are kept to a minimum with the wet
rooms have extracts stacked above
each other.
Air is supplied to all 5 bedrooms,
and the living room and dining
areas. This air is then transferred
under doors and through the hall to
the kitchen extract, and extracts in
the bathrooms, WC and drying
room. Air transfer routes are
provided under doors with timber
thresholds used to ensure that
carpet does not impede the air
flow.

7.2 Ventilation Unit
Ventilation is provide by the
Passivhaus Institute certified
Zehnder, Comfoair 550. Located
in a cupboard in the second
floor shower room.
This supply and extract heat
recovery system, has an
effective heat recovery
efficiency of 82.5% and an
electrical efficiency of
0.29Wh/m3.

8.0 Heat supply system
It was decided that installing mains gas on the site would be too expensive and so an electric
only solution was sought and so is heating by direct electric. Hot water is heated with solar
hot water tubes on the roof, and supplemented with an emersion heater. The introduction
of a 4 kW peak Photo Voltaic panels on the roof helps in providing this electricity for the
house but is not included in the PHPP calculations.
Heating is provided by a 2KW Dimplex Girona electric panel heater in the lounge and electric
towel rails in bathrooms. Domestic hot water is provide by solar hot water systems
consisting of 30 Baxi Solar hot water tubes on the roof supplying a 210 litre megaflow eco
cylinder with an electrical immersion heater top up / backup.

30 Baxi evaluated solar hot water tubes on roof, feeding
210 litre Megafow hot water cylinder.

Dimplex Girona 2kW electric panel heater in lounge

9.0 PHPP Key results
The results of the PHPP show that it meet the requirements.

10.0 Construction Costs
Detailed construction costs are not available but the costs was approximately
£2,000/m² of living/useful area

11.0 Architect & Building Physics
The Architect and Building Physics consultant for the project was Alan Budden from
Eco Design Consultants, Milton Keynes, who were selected for their experience in
low energy building. Alan started Eco design consultants in 2009, with the aim of
combining Architecture and Environmental consultancy in a single joined up
package. In 2011 he qualified as a European certified Passivhaus designer.

11.0 User satisfaction
The house is rented out and the first tennants occupied the house for 4 years. They
have told me that their son is much healther and now does not have annual colds.
They also told me that often chose to travel home from concerts rather than stay
over due to the comforts of the house. The upper rooms have been found to be
approximately 2 deg cooler than downstairs, this is probably due to reduced solar
gain due to only having north facing windows, and heat not rising through the house
as we had expected.
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