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Passivhaus Certified Actuated Roofli NN
with rain sensor activated automatic closing NG
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[ New Construction —
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== Airtightness Layer
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extend eaves ready
to accept EWI in
future (10.3)
E’w"é“f)"”s — tiling (19.14)
3 G 50mm studs ——— = ie(u'(JD()wWEI F?g‘oa[;;r
Rear/Side eaves extended ready for . = O T
N with 12mm Trade Direct
future External Wall Insulation. plywood, pb + i Tovel Ral -
. . . skim to both ! N 22mm, Anthracit
Insulation filled behind fascia sides ?fgu;*mdm Saght
+1 6.3)
L_w _
MVHR ducting /
e.g. hangers for silencers
suspended ceiling "beam M~ —
(19.10) Tno. 44x
,,,,, 221 C24 _ |
timber

Lime plaster airtightness layer

continued past all floor joist areas

to achieve exceptional level of
airtightness

existing lintel —]

Enhanced ventilation to sub-floor void

Super-Insulated Loft
U-value 0.090 W/m?*K
75% less heat loss than a typical house

20-40% less heat loss than a high quality
new-build home

WF-02

Triple glazed windows to front and

N shelves

>
. ./
recirculating
extractor
v
~_ |~ fan

induction
hob

infilled —
window
(3.14)

ith

2mm plywood to r
one “side, |[pb_+ skim

provides moisture protection to fabric

new airbrick / ——
telescopic duct (12.2)

new floor structure [4.3)

l~«—+— cupboard door

"beam L”
minimum 1no. 44x195 C24
(2no. shown) Connection into

existing SVP

DG-03

-
|
|
|
|
|
|

—

o access
electricity dsitribution board

woodfibre internal

wall insultion
(14.0)

RO1: 1000w x
K2 Stelrad Cqmpact

side of house

New windows, floors etc. detailed to
minimise thermal bridging

Exceptional attention to detail has
been given to each junction to
maximise performance

Woodfibre Internal Wall Insulation

Hygroscopic insulation protects the
walls from moisture damage.

Insulation between and below floor

joists

position of
manhole

r =
|
|
|
|
|
|
|
|
|

beyond }

|

DATUM -1000 from existing FFL.
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Reconfigured & extended to maximise daylight

Roof Batten Cladding

Plywood Stair Guarding & Handrail Earthbourn Clay Paints
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Using natural materials for a healthy home

Lime-based paints

Lime Plaster Engineered Oak floors Natural Osmo Oil finishes Bio-based Linoleum Pin Board
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Made from components built to last

Durable, Passivhaus Certified
Airtightness Components

Completely Re-Roofed in Natural Slate With matching In-line Photovoltaics Natural Woodfibre Insulation Durable metal ductwork
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Fossil-fuel free & powered
by Air Source Heat Pump

Super efficient radial hot water distribution
Reduces waste heat and overheating

Short, efficient primary heat circulation Water softener
Reduces waste heat and overheating. Maximises ability of heat Easier cleaning, protects pipes &
pump to run at low temperatures, improving performance. ap};l)liances, promotes healthier skin
& hair

400% efficient Air Source Heat Pump

Delivers carbon-free heat & has been 20-30% cheaper
than gas per KWh of heat delivered
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Whole-house Mechanical Ventilation

Bedroom 1\
Supply

with Heat Recovery (MVHR)

\",}. g

Bedroom 2
Supply
Bathroom
Extract
Attenuators -
The system has been designed to achieve
Passivhaus standard of performance, which >
means it is extremely quiet: you are unaware g
it is running when at normal flow rate.
Living Room
Supply

Controller

In general the MVHR unit can just be left
running continuously on normal mode, but if
desired, can be boosted from the controller,
e.g. for large parties.

The MVHR unit is oversized for the house
having a range of 70 to 325 m3/hr, so could
also serve alarge extension.

Shower Room
Extract

Bedroom 3
Supply

Kitchen
Extract

Pollen Filters

The unit is fitted with M5 (Pollen & Allergies)
filters on the intake and G4 filters on the
extract. These reduce particulates and
improve air quality in the house, with such
systems shown to be particularly beneficial
for those with allergies.

Continuous supply of fresh air

The system runs continuously, so the house
is always fresh. Washing dries very quickly
and the house never gets damp.

Metal ductwork

Durable, hygenic metal ductwork featured
throughout the house.

Passivhaus Informed Design

Short, well-insulated ‘atmosphere-side’ ducts
ensure that the system operates at maximum
efficiency.

Passivhaus Certified MVHR Unit

In Winter the unit, recovers 91% of the heat in
air extracted from the house & pre-heats the
fresh incoming air.

On hot summer days (hotter outside than
inside) the unit rejects heat, keeping the
house cool. When it gets too hot inside but is
still cooler outside (Summer mornings/
evenings), the unit automatically bypasses
the heat exchanger, bringing in the cooler
outside air.

Limhus | Garlic Row, Cambridge | Oliver Cooper RIBA



flashi f
ashing o j Building Airtightness

photovoltaics el

[
Extraordinary
[ ] [ ] ,ce
Airtightness £ 20
o
n
slating ®
battens slates - E 10.0 g
counter battens/ e = g
i i : )
ventilated void sy j e.g. 12mm firing strip 5 80 _g
plastic fsulafion Kight \dowry int to allow electrical s o
eaves tray ves ang' \nsy services to pass over o ~
as required fasgia/soffit joists '3 6.0 §
- ~ o0
< % 9.6
. - 12mm Durelis gorices zone between E 0
glidevale FV250 VapourBlock  gyisting ceiling joists 20 60
- E 20 4
- 3 <
Proclima 1.5
- Intello Plus new Pb 0.0 -
skim :
J\ membrone o - This house, before  Building Regs Limiting Building Regs "Good This house Target after phase 2
ptecement—re—used Solido SL ?'ft'qht r retrofit value for New Build practice specification (Passivhaus "EnerPHit"
fascia and soffit airtight tape Sihs [ Dwellings for a New Build limiting value)
boards i ) each joist ‘ dwellina"
AINT IN RAL 7022) wall plate position e lime welling
as approx. surveyed last o .
L 4 ) L m - Tested Results Building Regulations Reference Standards Target
existi woodfibre -
insulation Building Regulations values converted from air permeability for the specific volume/envelope area of this house.

£y

Airtight taping to loft deck using proprietary (age tested) Airtight taping at roof eaves using proprietary (age tested) Airtight taping of joists using proprietary (age tested)
airtightness products. Importantly, the lime plaster has been airtightness products..

Airtight taping of windows using proprietary (age tested)

airtightness products. As seen in this image, timber was primed airtightness products.

to ensure good adherence. continued through the joist zone.
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Ultra Energy
Efficient Home

Over the first 2 years of occupation, measured
imported energy was 43 KWh/m?/year, exceeding the
operational-energy performance benchmark
applicable under the UK Net Zero Carbon Buildings
Standard*.

To enable comparison between large and small
dwellings the industry uses “Energy Use Intensity”
(EUI) which is measured in kWh of total energy used
per m? of floor area per year.

Passivhaus dwellings - widely regarded as the gold
standard for building energy efficiency - are typically
designed to achieve 35 - 45 KWh/m?/year.

Energy Use Intensity (KWh/m2/year)

300

250

200

150

50

This house, before
retrofit

Measured Overall Energy Performance

All UK dwellings,
average
(n=3420)

UK dwellings built
since 2003

UK dwellings built
since 2018*

*This is a comparison of operational energy performance only and does not constitute certification or verification under the Standard. For certification against the standard, self

consumption of PV electricity should be metered seperately and excluded, this has not been done here.

UKNZCBS Existing

UKNZCBS New This house

Dwelling Retrofitted = Dwelling Built in

in 2026

2026
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Net Zero
Enabled

100%
90%
80%
70%
60%
50%
40%

30%

Cumulative percentage (%)

20%

10%

0%

The chart below uses data from the Chartered

Institution of Building Services Engineers (CIBSE) to

compare the energy performance of this home with

the UK semi-detached housing stock as a whole. This

Eome outperforms the vast majority of similar UK
omes.

This house

90% 90%

UK Electrically-
heated Semi-
Detached

Houses

75%

50%

UK Gas-heated
Semi-Detached

Houses

50 100 150 200 250 300
Energy Use Intensity (kWh/m2.year)

CIBSE Benchmark Comparison - data from https:/cibseenergybenchmarkingdashboard.co.uk/

350

CO2e emiisions (KgCO2e/year)

4000

3500

3000

2500

2000

1500

1000
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The chart below uses UK Government greenhouse
gas carbon intensity figures to calculate annual CO2
emissions from the house using metered energy
from before and after the retrofit.

2023 electricity grid 2030 electricity grid

3641 kgCO2e

3163 kgCO2e

80% 93%
reduction reduction
726 kgCO2e
161 kgCO2e
Before Retrofit After Retrofit Before Retrofit After Retrofit
mGas wmElectricity mGas wmElectricity

Grid carbon intensity:
2023: UK Government GHG Conversion Factors for Company Reporting

2030: BEIS 2022 projection
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Planning Approved == Completed Work

= Future Work with Planning Permission
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« All lead pipework has been replaced (both supply
pipe in street and all internal pipework)

« Rear eaves extended ready for external wall

Future-proofed

insulation
Chimney P‘at_s )
Seoort i o e Poveicute. insulation . . . . .
Cllow for st 4, new ferrocott chimney pot « Passive cooling: Rooflight with rain sensor for stack
| caps (i.e. Forterra List No. 120, spigot 190mm)
’ + Finer MVHR filters can be used to filter wildfire

« Electric car charger cabling pre-installed.
%/% | SEERREEE effect driven nigt
%/ = smoke/pollution.
i
/

- Satellite cabling pre-installed.
B Sl for instoll 470, new flu ventloor chimney pot effect driven night-cooling. Eyelets fitted for
_ B — .
//% . ASI—IIP can be reversed to enable retrofit of “trim
’ / cooling”.
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[Limhas | The Limed House]

© Oliver Cooper RIBA
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Photography - Ian Lambert Architectural Photography

Passivhaus certified 90%
efficient Mechanical Ventilation
with Heat Recovery (MVHR)
supplying the whole house

Particulate / pollen filters

Super efficient hot water
distribution

Water softener

Air source heat pump
for heating, hot water
and washing machine

Superinsulated roof

Roof integrated
PV solar panels

Passivhaus certified
rooflight

Triple glazing to

front/side
Airtight construction

Woodfibre wall
insulation

Bike storage / workshop

Superinsulated floor
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