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Location: Devon, United Kingdom Primary Energy (PE): 66 (kWh/m2/a)

Construction: For the structure an innovative Heating Demand: 13 (kWh/m?2/a)
‘HyperSIP’" panel was chosen, comprising of two

skins of 12mm magnesium oxide board encasing Air Changes/Hr: 0.6 (@50pascals)
a 161mm PU core with a stainless steel frame.

Locally produced, highly insulated, integral Heating Load: 10 (W/m?)
airtightness, fire resistance and exceptional

acoustics. Primary Energy Demand: 26 (kWh/m?2/a)
Construction completion: December 2018 Primary Energy Generation: 30 (kWh/m?/a)

Occupied since: December 2018

Team Credits
Certification Date: 10th April 2019

Treated Floor Area: 356.5 m?2 Client: Nigel and Eileen Dutt
reated Floor Area: 5 m

Architect: MclLean Quinlan
Construction cost: Confidential £/m?2

PH Consultant: Warm
Heat Source(s): Air source heat pump
Contractor: Goulden and Sons
Certifier: Cocreate
Other Consultants:

Consultants (M&E and Environmental): \WWarm

Structural Engineer: Tribus, Airey and Coles

Project Overview



Project Description

The key sustainability goal was to achieve Passivhaus Certification, with
the further goals of being net energy positive and net carbon negative.
These goals were all achieved.

The requirements of Passivhaus certification, as monitored by PHPP,
drove the regulation aspects of the design, while at the same time, the
requirements for achieving paragraph 55/79 approval meant that the
form needed to meet the need for “exceptional architecture”. Certain
aspects of the resulting design (including the oriel window, internal level
changes and front porch) required careful detailing to meet the thermal
performance goals.

For the structure an innovative ‘HyperSIP’ panel was chosen, comprising
two skins of 12mm magnesium oxide board encasing a 16Imm PU core
with stainless steel frame. Locally produced, highly insulated, integral
airtightness, fire resistance and exceptional acoustics.

The aim of the landscape design was to produce significant ecological
value in the site that was assessed as being of negligible ecological value.
80 new trees and over 300 meters of hedging have been planted as well
as many of other plants, the original walled garden has been restored
back to a productive kitchen garden. Careful attention was paid to
reducing any risk of surface water flowing into the neighbouring property.



Design Philosophy & Site Plan

Design Philosophy

A contemporary Passivhaus brings new life to a historic walled garden.
The site was a garden without a house. The land had formed part of

the grounds of a large country house for over 300 years as an orchard
abutting large walled gardens. The site had more recently fallen into dis-
repair, sandwiched between two established gardens and was distantly
visible from the Clients' previous home.

Our clients came to us having purchased the site in 2014 looking to
build a ‘home for life’ and have worked closely with us from the start.

As the site fell out of the development boundaries, they have had to
evolve their own original aspirations for the project to meet the exacting
planning criteria, which they have embraced with gusto. Planning for
this project was won under Paragraph 55 (now 79), the Country House
Clause, with a design taking inspiration from the surroundings. The foot-
print and walls of the original garden inform the design of the house, the
landscape is replanted, and historic paths have been re-established.

The overall design is simple and clean. An elegant brick front comple-
ments the brickwork of the old garden wall and a discreet front door
opening references the gate in the garden wall. Further along, an oriel
window breaks through, hinting at what is behind. Elsewhere, external
surfaces are dark render, designed to recede visually in deference to the
surrounding garden. Tucked within, the house has a glass roofed court-
yard at its centre, a winter garden flooding light into the interior. Spaces
are arranged around this central core so the building functions both as a
home and a gallery for our clients, great collectors of ceramics and art,
with spaces to display and curate.

Comfortable and serene interior spaces are punctuated with tactile and
textured materials: reclaimed terracotta, rough sawn oak and clay plas-
ter, to ensure that internally the building feels connected to the garden
that inspired it.
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Ground Floor Plan



Basement Plan



South East Elevation

North West Elevation

Key Elevations



Key Sections




Key Sections
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Summer ventilation

Passive House with PHFP Yerslon 8.6a

Tha'Walled Garden | Climate Exater ( TFA: 366 m? / Heating: 12.8 KWhifra) | Frog, evarhealing 7 % ( PER: 25,8 kiWhima) No. Occupants: 2 people
Balding byps: DmnéilF_
Bullding valurs: a8 (i Heat recovery efficiency: B5% 0, R 0 F/0)
Max. indoor absciube humidity: | 12 a'kn Humidity recoven efficency 0% /0 Overheatl ng/yea r. 7 /0
Intemal humidity sourcas: | 100 AP h) Subsol heat exchanger efficency S 0%
Reaults passive cooling Rezulls active =ooling
Frequency of cverbeating: T4% al Wy ovarheating limit By, =25 °C Uselul cooling demand; 30 KWh ma) Summer comfort strategy;
e, heimnicity: 11.8 il Dehumidification demand: 0.0 Kwhima)
Fregquancy of exceaded huridity: 01 Fraquency of exceaded humidiy: 0.1% ) )
The house has been designed and built on
Summer basic ventilation to ensure adequate air quality Passivhaus pl’i nci ples, utilisi ng a ir-source
heating, a mechanical ventilation and heat
Alr chandga rate via vent, sysiem with supply al 0.25 ih HRWERY in summer {chack onlfy ona flekd) .
None P recovery system, solar power generation,

Aulamalic bypass, controled by kemperaiune difesence
Autornati bypass, condroled by entheaipy differanca

=—— electric and thermal energy storage, super-

" insulation, triple-glazing throughout and low
il b b s b —— . ——— energy lighting. Its layout and orientation is
e i O i 7 o . . . H
e designed to maximise the benefits of natural
Wfindow venlilalion i change rals: [ ooe ] solar heating'
Effectiva alr changa rate . " ; s In the first year of recorded use the house
ApEae r i | {Li]
i 1 0, i i
S— o - - . OB )= [ 08 relcorded 7% over hegtmg, it was noted by our
without HR 0.254 A(1- 0% ] = ilﬂm clients that overheating only occurred when
Grourd 1y 0.254 . [ 1- | 065 ] = 0.000
withaut HR 0.258 . 0% = 0.000 they were away and the house was left closed
Ventilation conductance up for an extended period. The design relies
Wy [T —— Tar . . o
m~ i g of the occupants opening windows to ventilate
ik e ] apx : s = T ik in warmer weather. A birch copse has been
frantth o) S Lom p 033 = R planted with the intention of providing shade to
without HR BS1 _I . 0.000 - 033 = 0.0 Wik, . .
infitration, window, exbract i system 891 . 0.133 . 0.33 = 362wk the SW facing living space as they mature. The
Additional summer ventilation for cooling original design included a verandah to help
el i o with shading of the main living space.

Minimm acceplabie indoeor iemp, 2.0 C

Type of additlonal ventiation

Winciow night ventiaton, manual Might ventilation valus 010 im

Correspanding air change rata] | Cnrﬂmlh'd_hﬂgluasu check
hechanical, mAaratcaly duing oparation, in addiion to basic air change Temparalure diff |
Controfled venflabon Specific power consumpficn Whim? Humiidity diff. x

Summer Comfort & Ventilation
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Specific energy for heating (monthly method) LN VA T

Tha Walled Garden / Climate: Exater / TFA: 3566 m* / Heafing: 12.8 KWhi{méa) ! Freg overheating: 7 % / PER: 25.8 KWhi{m?a) Performance - PredlCted
inestoc mpurimre|_ 30T Thermal Energy demand - 13 (kWH/m?)
Bullding type: | Domestic
Treated floor area Ay 356 | Thermal Energy load - 9.6 (W/m?)
Primary Energy Demand - 66 (kWWh/m?)
J M ¢ M De Year q
e I I B e - Bt P Primary Energy Renewable Demand - 26
Healing degres hours - Ground 6.5 BES 74 EB 56 4.3 33 26 24 2.4 4.1 54 S0 Lt - -
Losser:g- E)d:i'enr & 1830 1611 1817 1382 1044 649 442 411 Ba2 1086 1486 1817 14058 kWh P”mary Energy Renewable Generatlon - 30
Losses - Ground 348 350 396 361 208 229 178 130 126 174 221 200 311a KWh
Sum spec. lusses 6.1 9.8 6.6 4.8 34 25 1.7 15 23 3.5 48 5.9 48.2 KW him?®
Saolar gains - North 23 38 T2 100 139 149 146 115 :h] 53 28 21 965 Kk Performance - ACtual
Solar gains - East o 19 40 B4 52 o6 93 8 81 a7 14 8 593 Kk
Solar gains - South 47 B4 83 109 "7 112 113 16 105 [iv] 57 36 1052 L]
Solar gains - West 160 235 39 468 520 510 £21 4 47 317 168 127 4358 |uwn Thermal Energy demand - 14.6 (kWH/m?)
Solar gains - Horlz. 120 188 385 583 s ] THZ e 672 474 286 151 g4 5288 L - 2
Solar gains - Opaque 2 50 92 133 17 173 172 191 111 70 kil 25 1221 Lh] Thermal Energy load 56 (W/m )
[intemal heat gains 504 537 504 575 54 576 504 504 £7E 504 575 504 BOB5__ |kWh Primary Energy Demand - 20.96 (k\/Vh/mQ)
Sum spec. gains solar + inlemy 2.6 32 4.8 57 6.7 6.8 8.8 8.3 5.1 4.0 3.0 25 b67.5 KWhim* . .
Uliiisalion factor 100% 5% 95% B0% 56% 5% FI 5% 4% B2 59% 100% BZH Prlmary Energy Renewable Generation - 33.76
Annual heating demand 1183 824 432 112 8 0 o a 1 a3 658 1204 4551 KWh
Spec. hesting demand 3.3 23 1.3 0.3 0.0 0.0 0.0 0.0 0.0 0.3 1.8 3.4 12.8 KWhim?® Y 1 D
ear 1 Data
C1Spec. heating demand C=1Sum =spec. gains solar + internal -@-3um spec. losses . . .
= Year 1 actual data supplied by client using
- Solaredge monitoring and stats kept by the
” £ 7 = = — = various devices. Total energy consumed was
o .
| =2 o L - = - 75mwh, of which 4.95 was self-generated
hi? 3 i A1 and used directly and 2.55 imported from
& s s — | —r- b — - — = = - grid. Total solar generation was 1045mwh, of
w =, N - . . .
2 % . N —al which 445 was exported to the grid. Everything
8e et ot is electric, including private borehole water
L} s | N B .
% T 81 —— = supply and private sewage plant and the net
Lo — L ~1 electricity bill was zero for the year, even with
£ 24 : > A — . : )
D= B = the final low feed-in tariff. In the Jul/Aug/Sept
T L1 )
£ g4 = quarter 3,500kwh was generated and only
= el 60kwh consumed, mostly for powering the
0 . ; .
Jan Feb Mar Apr May Jun Jul Aug Sep Oat Mov Dec Inve rte rs.

Year 2 numbers were broadly similar with
power generation a little higher with heating

Annual healing demand: Comparison

Manthly method (Hestng) 4551 Jwhia 12.8 [lownsmea) reference o treated floor area according 1o PHRP .
Annual methad {Aneuis e 4823 Jjkwhia 13.5 [ewnitma) reterence to reated ficor area according to PHPP requirement somewhat lower at nearer to
#REFI__Juwna #REFT__|| 10kwh m?

Performance & User Feedback
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Construction Approach

Key Construction Innovations
A fabric-first approach to design was taken to meet the Passivhaus requirements.

The selected construction method was the 4Wall engineered SIPS system wrapped in a continuous
150mm layer of EPS insulation to meet the high fabric standards required for Passivhaus
certification. As well as their inherent constructional strength the SIPS panels provide the internal
air tightness barrier and as the manufacturing was local, the construction period from on-site
delivery of the panels to being ready for first-fix was less than two months.

Solar energy generation was sized at 36 panels to exceed the likely demand from the house, even
with full occupancy. Electric and thermal batteries were used to optimise the use of solar energy
and so avoid unnecessary usage of grid electricity. Infrastructure to support eVehicle charging was
fitted for future use. LED lighting is used throughout, and when selecting appliances where feasible
appliances with A+++ ratings were chosen.

Although formal analysis was not carried out, the architects, clients and main contractors were
committed to good ecological and environmental outcomes. The main building contractors have a
strong eco ethic, which even includes carbon offsetting (by tree planting) both for their projects and
their own office energy consumption.

Where feasible, local manufacturers and suppliers were used, for example: the SIPS panels, all
joinery, the clay plaster, concrete, landscaping materials, and waste and spoil removal.

The SIPS panels were manufactured locally and 4Wall takes a cradle-to cradle approach for the
system. At the start of the process, the embodied cradle-to-site carbon shows a 39% reduction
relative to classic bricks and mortar, and the manufacturing process and the subsequent
installation on site are designed to minimise waste. The rapid construction on site uses minimal
external energy and minimal additional material. The main materials in the panels, namely MgO
boards (which have an inherently low carbon footprint), polyurethane and stainless steel are then all
recyclable at end of life.

All timber used was FSC/EUTR certified.



Images



Lessons Learned

Lessons Learned

Our clients, Nigel and Eileens brief was

mainly centred around their lifestyle, aesthetic
requirements and eco aspirations, leaving the
overall design in our hands. The project had
the additional challenge of being required by
the local planners, to take the paragraph 55/79
route.

After working closely with Nigel and Eileen

to produce a detailed proposal and design
statement it was presented to the Design
Review Panel, who approved it enthusiastically
and unanimously, stating: "..the Panel
considered the design to be outstanding.

The building'’s sustainable and low energy
credentials also supported the feeling that the
proposals represented the highest standards in
architecture. In terms of design it was felt that
the proposals represented a design that was
exceptional and that demonstrated a great deal
of sensitivity. When it came to decision making
meeting of the local Development Committee,
the Panel's input on the quality of the proposal
trumped the Planners’ negativity.

The panel returned in early 2020 to see the
finished house and felt that if anything it had
exceeded their expectations.





