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RAISED DECKING & STAIRCASEWINDING OAK STAIRCASE & HOME 

OFFICE REFURBISHMENT AND COMPUTER DESKOak flooring and stairs MUM’S SALVAGED SHED a great mini architecture project

WELSH DRESSER
My first project for a client at 12 years old

Carpentry work whilst studying architecture
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RIBA 2030 Climate Challenge – version 2 (2021) 6

RIBA 2030 Climate Challenge target metrics for all buildings

Best Practice 
Health Metrics References
Overheading 25-28 °C maximum for 1% of occupied hours CIBSE TM52, CIBSE TM59

Daylighting > 2% av. daylight factor, 0.4 uniformity CIBSE LG10

CO2 levels < 900 ppm CIBSE TM40

Total VOCs < 0.3 mg/m3) Approved Document F

Formaldehyde < 0.1 mg/m3) BREEAM

RIBA 2030 Climate Challenge target metrics for domestic / residential

RIBA Sustainable 
Outcome Metrics

Business as usual  
(new build, compliance approach) 2025 Targets 2030 Targets Notes

Operational Energy
kWh/m2/y

120 kWh/m2/y  < 60 kWh/m2/y < 35 kWh/m2/y Targets based on GIA. Figures include 
regulated & unregulated energy 
consumption irrespective of source 
(grid/renewables).

BAU based on median all electric 
across housing typologies in CIBSE 
benchmarking tool. 

1. Use a ‘Fabric First’ approach
2.  Minimise energy demand. Use 

efficient services and low carbon heat
3. Maximise onsite renewables

Embodied Carbon
kgCO2e/m2

1200 kgCO2e/m2 < 800 kgCO2e/m2 < 625 kgCO2e/m2 Use RICS Whole Life Carbon (modules 
A1-A5, B1-B5, C1-C4 incl sequestration). 
Analysis should include minimum 
of 95% of cost, include substructure, 
superstructure, finishes, fixed FF&E, 
building services and associated 
refrigerant leakage.

1. Whole Life Carbon Analysis
2. Use circular economy strategies
3.  Minimise offsetting & use as last 

resort. Use accredited, verifiable 
schemes (see checklist).

BAU aligned with LETI band E; 2025 
target aligned with LETI band C and 
2030 target aligned with LETI band B.

Potable Water Use
Litres/person/day

125 l/p/day
(Building Regulations
England and Wales)

< 95 l/p/day < 75 l/p/day CIBSE Guide G.

For reference purposes current (2021) Good Practice for new build projects in-use now are as follows:  
Non-Domestic (new build office): 
Operational Energy 90 kWh/m2/y (GIA) and/or DEC C(65) and/or NABERS Base build 5; Embodied Carbon LETI Band D 1180 kgCO2e/m2; 
Potable Water Use 16 l/p/day
Non-Domestic (schools):
Operational Energy 75 kWh/m2/y (GIA); Embodied Carbon LETI Band D 870 kgCO2e/m2; Potable Water Use 3m3/pupil/yr
Domestic/Residential: 
Operational Energy 60 kWh/m2/y (GIA) no gas boilers; Embodied Carbon LETI Band D 1000 kgCO2e/m2; Potable Water Use 110 l/p/day

With this Challenge, the RIBA seeks to encourage outcome-based approaches to design. 

The RIBA advocates that buildings designed today should ideally aim for the 2030 targets now, but as a minimum 
adopt the 2025 performance targets. 

The RIBA appreciates that some projects may be impeded in delivering these targets by factors outside the Chartered 
Practices control. Progress above business as usual approaches should therefore be recorded and recognised as an 
achievement in the right direction along the trajectory towards better performance outcomes.

The RIBA 2030 Climate Challenge

Passivhaus 
Premium
(almost)

Passivhaus 
Classic

Passivhaus PER is 
based on Treated 
Floor Area not GIA 
(slightly different 
calculation)
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Passive House Verification
Photo or Drawing Building:

Street:
Postcode/City: HR14UQ

Province/Country:
Building type:

Climate data set: GB0007a-Sutton Bonnington
Climate zone: 3: Cool-temperate Altitude of location: 68.1 m

Home owner / Client:
Street:

Postcode/City: HR14UQ
Province/Country:

Architecture: Mechanical engineer:
Street: Street:

Postcode/City: BS31RJ Postcode/City: HD7 4JW
Province/Country: Province/Country:

Energy consultancy: Certification:
Street: Street:

Postcode/City: N8 9PD Postcode/City: N8 9PD
Province/Country: Province/Country:

Year of construction: 2022 Interior temperature winter [°C]: 20.0 Interior temp. summer [°C]: 25.0
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m2]: 2.6 IHG cooling case [W/m²]: 2.8

No. of occupants: 2.3 Specific capacity [Wh/K per m² TFA]: 60 Mechanical cooling:

Specific building characteristics with reference to the treated floor area

Treated floor area m² 95.6 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 14.99 ≤ 15 -

Heating load W/m² 9.61 ≤ - 10

Space cooling Cooling & dehum. demand kWh/(m²a) - ≤ - -

Cooling load W/m² - ≤ - -

Frequency of overheating (> 25 °C) % 0 ≤ 10 yes
Frequency of excessively high humidity (> 12 g/kg) % 0 ≤ 20 yes

Airtightness Pressurization test result n50 1/h 0.1 ≤ 0.6 yes

PE demand kWh/(m²a) ≤ - -

PER demand kWh/(m²a) 51 ≤ 60 60

kWh/(m²a) 40 ≥ - -

2 Empty field: Data missing; '-': No requirement

Passive House Classic?  yes
Task: First name: Surname: Signature:

1-Designer
Issued on: City:

07/12/21

Non-renewable Primary Energy (PE)

Primary Energy 
Renewable (PER)

Joshua

I confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic 
values of the building. The PHPP calculations are attached to this verification.

yesGeneration of renewable 
energy (in relation to pro-

jected building footprint area)

UK

1-Residential building

Fawley Lane
Kings Caple

Herefordshire

Green Building Store Ltd
Heath House Lane

Mead Consulting 
3 Harvey Road

London
London

3 Harvey Road
London

London

Fawley Eco-house (Blue House)
Fawley Lane

Kings Caple
Herefordshire

Janice and Colin Gardiner

UK
Dwelling

Greentrace Architect
26 Greenbank Road

Bristol
Bristol

Mead Consulting 

1-Standard (only for residential buildings)

yes

-

Alternative 
criteria

UK

Wood

Huddersfield

PHPP, Verification PHPP_Fawley Ecohouse_Rev G.xlsx

Recent project - Hazel Tree Passive House
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ALLOTMENTS!

PRIMARY 
SCHOOL!

PRIMARY 
SCHOOL!
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SOURCE:

SOURCE:

Form and orientation

The thermal envelope of the building should be as simple as possible. This reduces the exposed surface 
area for heat loss and simplifies construction junctions. However, the thermal envelope is often different to 
the visual massing and is defined by a continuous insulation line enclosing all warm spaces in the building. 

The orientation and massing of the building should be optimised to allow solar gains and prevent 
significant overshadowing in winter. 

Compact building massing

Decreasing the surface area of the building results 
in reduced heat loss and therefore less energy 
consumption for space heating. This can be quantified 
by the form factor.

The lower the form factor the more energy efficient 
the building is. A form factor of below two is typically 
expected for a mid-rise apartment building.

Join homes into terraces and simplify the form of 
apartment buildings where possible.

Be strategic about adding articulation to the building 
form. Emphasise a few key design features that really 
matter in the context. The fewer stepped roofs, roof 
terraces, overhangs and inset balconies, the lower the 
heat loss from the building.

1

Space for unheated facilities

Keep cold spaces, such as bin/bike stores and substations, 
separate or towards the north end of buildings where possible. 
Group cold spaces rather than pepper-potting them across the 
ground floor.

When these spaces are neighbouring a warm part of the building, 
such as a dwelling, the party wall and separating floor above need 
to be highly insulated.

Draw the insulation and airtightness line around dwellings early 
and consider whether circulation space should be within or 
outside of the insulated volume.

2

Heat from the sun in winter3

Prioritise dual aspect, south-facing dwellings. 
Overheating risk increases proportionally as the 
building faces away from due south. Anything beyond 
+/- 30° is no longer a south-facing façade.

Avoid overshadowing of buildings, this reduces 
the heat gain from the sun in winter. Allow 1-1.5m 
of distance for every 1m of height.

Larger exposed 
surface area. 

This building has a 
higher form factor.

Same building but with 
a simpler form.
This building has a 
lower form factor.

N

~18m
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Cold spaces

Insulation line

Group dwellings together

 Exposed external surface areaForm 
factor  Gross internal floor area=

What is Passivhaus?

Passivhaus is a standard for the design and 
construction of comfortable, highly energy 
efficient buildings with set performance targets. 
It is the gold standard and first step towards 
achieving a net zero operational carbon building.

At Levitt Bernstein and Etude, our priority is to 
design good housing of lasting quality for all. 
We view Passivhaus considerations as a design 
opportunity, rather than a constraint. The following 
pages set out simple guidance that forms the 
foundations of good Passivhaus design. This will 
need to be combined and balanced with best 
practice planning of high quality homes for specific 
contexts.

Key benefits

For residents:
• Improved thermal comfort
• Good indoor air quality
• Low heating requirement and low energy bills.

For clients:
• Ensures quality of design and construction 
• Sets heating and energy targets that must be met
• Reduces the risk of fuel poverty
• Building compatible with net zero carbon.

PHPP modelling
A Passive House Planning Package (PHPP) calculation needs 
to be undertaken by an experienced/qualified professional 
for each building. This modelling helps to predict energy use, 
inform the design and determine Passivhaus compliance. 
Modelling is carried out at the end of RIBA stages 2, 3, 4 and 5 
to check the building is meeting the required criteria (below) 
as it develops.

Myth busting

Myth 1: Passivhaus is just for dwellings
Passivhaus design can be used for a variety of building 
typologies, such as schools, offices, care homes and hotels.

Myth 2: You cannot open the windows 
Windows can be opened to allow natural purge ventilation 
when needed. The difference is there is background MVHR, 
so heat will be kept in, the air will be filtered and the system 
will keep humidity low, even when the windows are closed.

Myth 3: Passivhaus costs 25% more
Although there will be an uplift in the building fabric costs, 
these are partially offset by the reduction in building services. 
Passivhaus certified homes cost approximately 3-8% more 
(construction cost) than a Building Regulations compliant 
building (refer to Passivhaus Trust’s Construction Costs 
report from October 2019).

Myth 4: Adding more insulation will cause overheating
As well as keeping heat in during the colder months, 
insulation and airtightness will also keep heat out during the 
summertime. The overheating risk should be designed out 
by choosing appropriate glazing ratios, considering window 
orientation, openings and shading from the outset.

Environmental impacts at concept design
Decisions made during the early design stages often have 
a significant impact on energy consumption in buildings. 
Consumption can be significantly reduced by considering 
the ten points in this guide, alongside design motivations and 
other constraints. 

What should the designer focus on?
A good Passivhaus design is based on:

N Free heat in winter from solar gains with 
predominant façades facing south and limited 
overshadowing

Simple building form for the warm spaces with a 
low exposed surface area

High levels of insulation

An extremely airtight building fabric

Significantly reduced thermal bridges

High performance triple glazed windows with 
window proportions that are based on orientation

Opening windows for natural purge ventilation, 
with the ability to cross ventilate

Efficient background mechanical ventilation 
with heat recovery (MVHR)

Accurately predicted energy use modelling using 
the Passive House Planning Package (PHPP). 

PHPP

Passivhaus criteria in the UK

Space heating demand <15 kWh/m2.yr

Space cooling demand <15 kWh/m2.yr

Primary energy demand (PER) 
including all energy uses <60 kWh/m2.yr

Airtightness 
(approx. air permeability of <0.6 m3/h.m2)

<0.6 ACH 

Window design

Other Passivhaus window considerations:

• All windows must be triple glazed

• Increase the pane-to-frame ratio by avoiding transoms and 
mullions - these will drastically reduce thermal performance.

• Triple glazing is heavy – consider the size of openings. Maximum 
opening width typically 700mm and maximum opening height 
typically 1,600mm (excluding glazed doors)

• Consider alternative window reveal details that may or may not 
include brick returns. 

Elevations to balance heat gain, heat loss and 
daylight4

East/west orientations have a 
higher overheating risk due to 
low-angle sun. Reduce glazed 
areas and include shading on 
the west, e.g. with shutters.

The window design should be based on 
orientation, daylight and summer comfort, 
and should work in tandem with other 
architectural design factors like proportion 
and elevational composition.

Excessive glazing is the main cause of 
overheating in the summer and heat loss in 
the winter.

High angle sun can 
be controlled using 
horizontal shading 
or balconies above 
windows.

Window area guide (% of wall area)
The glazing-to-wall ratios are a key feature of 
Passivhaus design. It is important to minimise heat loss 
to the north (smaller windows) while providing sufficient 
solar heat gain from the south (larger windows).

Consider which way a dwelling faces. It is much easier 
to design smaller windows facing access decks and 
larger windows facing balconies. Therefore, try to 
orientate homes accordingly.

Solar shading
Prioritise living areas with larger windows on the south. It 
is easier to design fixed shading on the south in summer 
while allowing heat gains in winter.

Window detail
Position windows so that 
they are tied back to the 
inner structural leaf. The 
frame should mostly sit in 
the insulation zone to reduce 
thermal bridging. 

The installation details can 
hide much of the frame to 
give a slim appearance.

Reduce window areas up the façade 
Consider reducing glazing areas higher up 
the building where there is more daylight 
available and less overshadowing from 
neighbouring buildings.

S
M

L

East: 10-20%

North: 10-15% South: 20-30%

West: 10-20%

Deck elevation Balcony elevation

Horizontal works better than vertical
Wider, shorter windows:
• Improve daylight distribution in rooms
• Moderate overheating risk and are typically 

easier to shade
• Increase openable area for ventilation 
• Provide increased privacy to bedrooms.

Local context or other design factors may mean 
this optimal approach is not always possible.

Consider how windows open for effective 
ventilation. Side hung provides a larger opening 
area than top hung. Inward opening is easier 
for residents to clean than outward opening. 
Consider clashes with internal or external shading 
devices. 

Trick the eye
Windows sized to balance heat loss and 
gain can sometimes appear ungenerous. 
Appropriate introduction of architectural 
features can improve the balance of 
solid to ‘apparent’ void. For example, use 
of stepped reveals or textured panels.

The wider 
the better

JAMB

Recommended starting points for window 
proportions:

EAST/WEST SOUTH

Easi Guide
Passivhaus Design
Medium density housing projects 

Endorsed by:

Form and orientation

The thermal envelope of the building should be as simple as possible. This reduces the exposed surface 
area for heat loss and simplifies construction junctions. However, the thermal envelope is often different to 
the visual massing and is defined by a continuous insulation line enclosing all warm spaces in the building. 

The orientation and massing of the building should be optimised to allow solar gains and prevent 
significant overshadowing in winter. 

Compact building massing

Decreasing the surface area of the building results 
in reduced heat loss and therefore less energy 
consumption for space heating. This can be quantified 
by the form factor.

The lower the form factor the more energy efficient 
the building is. A form factor of below two is typically 
expected for a mid-rise apartment building.

Join homes into terraces and simplify the form of 
apartment buildings where possible.

Be strategic about adding articulation to the building 
form. Emphasise a few key design features that really 
matter in the context. The fewer stepped roofs, roof 
terraces, overhangs and inset balconies, the lower the 
heat loss from the building.

1

Space for unheated facilities

Keep cold spaces, such as bin/bike stores and substations, 
separate or towards the north end of buildings where possible. 
Group cold spaces rather than pepper-potting them across the 
ground floor.

When these spaces are neighbouring a warm part of the building, 
such as a dwelling, the party wall and separating floor above need 
to be highly insulated.

Draw the insulation and airtightness line around dwellings early 
and consider whether circulation space should be within or 
outside of the insulated volume.

2

Heat from the sun in winter3

Prioritise dual aspect, south-facing dwellings. 
Overheating risk increases proportionally as the 
building faces away from due south. Anything beyond 
+/- 30° is no longer a south-facing façade.

Avoid overshadowing of buildings, this reduces 
the heat gain from the sun in winter. Allow 1-1.5m 
of distance for every 1m of height.

Larger exposed 
surface area. 

This building has a 
higher form factor.

Same building but with 
a simpler form.
This building has a 
lower form factor.

N

~18m

June

March

December

5-
6 

st
or

ey
s

+/- 
30°

N

S

N

Cold spaces

Insulation line

Group dwellings together

 Exposed external surface areaForm 
factor  Gross internal floor area=

What is Passivhaus?

Passivhaus is a standard for the design and 
construction of comfortable, highly energy 
efficient buildings with set performance targets. 
It is the gold standard and first step towards 
achieving a net zero operational carbon building.

At Levitt Bernstein and Etude, our priority is to 
design good housing of lasting quality for all. 
We view Passivhaus considerations as a design 
opportunity, rather than a constraint. The following 
pages set out simple guidance that forms the 
foundations of good Passivhaus design. This will 
need to be combined and balanced with best 
practice planning of high quality homes for specific 
contexts.

Key benefits

For residents:
• Improved thermal comfort
• Good indoor air quality
• Low heating requirement and low energy bills.

For clients:
• Ensures quality of design and construction 
• Sets heating and energy targets that must be met
• Reduces the risk of fuel poverty
• Building compatible with net zero carbon.

PHPP modelling
A Passive House Planning Package (PHPP) calculation needs 
to be undertaken by an experienced/qualified professional 
for each building. This modelling helps to predict energy use, 
inform the design and determine Passivhaus compliance. 
Modelling is carried out at the end of RIBA stages 2, 3, 4 and 5 
to check the building is meeting the required criteria (below) 
as it develops.

Myth busting

Myth 1: Passivhaus is just for dwellings
Passivhaus design can be used for a variety of building 
typologies, such as schools, offices, care homes and hotels.

Myth 2: You cannot open the windows 
Windows can be opened to allow natural purge ventilation 
when needed. The difference is there is background MVHR, 
so heat will be kept in, the air will be filtered and the system 
will keep humidity low, even when the windows are closed.

Myth 3: Passivhaus costs 25% more
Although there will be an uplift in the building fabric costs, 
these are partially offset by the reduction in building services. 
Passivhaus certified homes cost approximately 3-8% more 
(construction cost) than a Building Regulations compliant 
building (refer to Passivhaus Trust’s Construction Costs 
report from October 2019).

Myth 4: Adding more insulation will cause overheating
As well as keeping heat in during the colder months, 
insulation and airtightness will also keep heat out during the 
summertime. The overheating risk should be designed out 
by choosing appropriate glazing ratios, considering window 
orientation, openings and shading from the outset.

Environmental impacts at concept design
Decisions made during the early design stages often have 
a significant impact on energy consumption in buildings. 
Consumption can be significantly reduced by considering 
the ten points in this guide, alongside design motivations and 
other constraints. 

What should the designer focus on?
A good Passivhaus design is based on:

N Free heat in winter from solar gains with 
predominant façades facing south and limited 
overshadowing

Simple building form for the warm spaces with a 
low exposed surface area

High levels of insulation

An extremely airtight building fabric

Significantly reduced thermal bridges

High performance triple glazed windows with 
window proportions that are based on orientation

Opening windows for natural purge ventilation, 
with the ability to cross ventilate

Efficient background mechanical ventilation 
with heat recovery (MVHR)

Accurately predicted energy use modelling using 
the Passive House Planning Package (PHPP). 

PHPP

Passivhaus criteria in the UK

Space heating demand <15 kWh/m2.yr

Space cooling demand <15 kWh/m2.yr

Primary energy demand (PER) 
including all energy uses <60 kWh/m2.yr

Airtightness 
(approx. air permeability of <0.6 m3/h.m2)

<0.6 ACH 

Window design

Other Passivhaus window considerations:

• All windows must be triple glazed

• Increase the pane-to-frame ratio by avoiding transoms and 
mullions - these will drastically reduce thermal performance.

• Triple glazing is heavy – consider the size of openings. Maximum 
opening width typically 700mm and maximum opening height 
typically 1,600mm (excluding glazed doors)

• Consider alternative window reveal details that may or may not 
include brick returns. 

Elevations to balance heat gain, heat loss and 
daylight4

East/west orientations have a 
higher overheating risk due to 
low-angle sun. Reduce glazed 
areas and include shading on 
the west, e.g. with shutters.

The window design should be based on 
orientation, daylight and summer comfort, 
and should work in tandem with other 
architectural design factors like proportion 
and elevational composition.

Excessive glazing is the main cause of 
overheating in the summer and heat loss in 
the winter.

High angle sun can 
be controlled using 
horizontal shading 
or balconies above 
windows.

Window area guide (% of wall area)
The glazing-to-wall ratios are a key feature of 
Passivhaus design. It is important to minimise heat loss 
to the north (smaller windows) while providing sufficient 
solar heat gain from the south (larger windows).

Consider which way a dwelling faces. It is much easier 
to design smaller windows facing access decks and 
larger windows facing balconies. Therefore, try to 
orientate homes accordingly.

Solar shading
Prioritise living areas with larger windows on the south. It 
is easier to design fixed shading on the south in summer 
while allowing heat gains in winter.

Window detail
Position windows so that 
they are tied back to the 
inner structural leaf. The 
frame should mostly sit in 
the insulation zone to reduce 
thermal bridging. 

The installation details can 
hide much of the frame to 
give a slim appearance.

Reduce window areas up the façade 
Consider reducing glazing areas higher up 
the building where there is more daylight 
available and less overshadowing from 
neighbouring buildings.

S
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L

East: 10-20%

North: 10-15% South: 20-30%

West: 10-20%

Deck elevation Balcony elevation

Horizontal works better than vertical
Wider, shorter windows:
• Improve daylight distribution in rooms
• Moderate overheating risk and are typically 

easier to shade
• Increase openable area for ventilation 
• Provide increased privacy to bedrooms.

Local context or other design factors may mean 
this optimal approach is not always possible.

Consider how windows open for effective 
ventilation. Side hung provides a larger opening 
area than top hung. Inward opening is easier 
for residents to clean than outward opening. 
Consider clashes with internal or external shading 
devices. 

Trick the eye
Windows sized to balance heat loss and 
gain can sometimes appear ungenerous. 
Appropriate introduction of architectural 
features can improve the balance of 
solid to ‘apparent’ void. For example, use 
of stepped reveals or textured panels.

The wider 
the better

JAMB

Recommended starting points for window 
proportions:

EAST/WEST SOUTH

Easi Guide
Passivhaus Design
Medium density housing projects 

Endorsed by:

Principles of a low-energy home
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Form Factor

The more compact the 
building, the less energy it will 
require. 

Ratio of the external building 
envelope to the internal 
volume (A/V ratio).

Start with form factor! 
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REFUSED 
DESIGN (not 
mine)

•	 Overlooking
•	 Overbearing
•	 Overshadowing
•	 Daylight to no.16
•	 Solar panels?
•	 Loss of garden
•	 Odd relationship
•	 Awkward Parking

PRE-APP 
DESIGN

•	 No overlooking
•	 Fits in snug
•	 Reduced shadows
•	 Daylight to no.16 OK
•	 Solar orientation
•	 50% garden
•	 Rain garden
•	 No parking
•	 POSITIVE 

RESPONSE!
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Notes from a small self-buildProposal submitted for planning approval

Planning permission Granted in October 2022
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DAYLIGHT FOR 16 BELFRY AVENUEDAYLIGHT FOR 16 BELFRY AVENUEDAYLIGHT FOR 16 BELFRY AVENUEDAYLIGHT FOR 16 BELFRY AVENUE
Applying the BRE daylight test using a 25 degree line taken from 

the centre of the window at no. 16 Belfry Avenue illustrates that 
daylight levels are acceptable (see figure 14 on page 8 of 'Site 

Layout Planning for Daylight and Sunlight' guidance document 
issued by the BRE in 2011).  A full 'Vertical Sky Component'  

assessment has been carried out confirming no harm to light levels. 
See Daylight Assessment for details.

PRIVACY FOR 18 BELFRY AVENUEPRIVACY FOR 18 BELFRY AVENUEPRIVACY FOR 18 BELFRY AVENUEPRIVACY FOR 18 BELFRY AVENUE
None of the windows at first floor level allow 
overlooking of the garden or house at no.18 

Belfry Avenue. Rooflights allow light into the 
proposed dwelling but ensure privacy is 

maintained.

PRIVACY FOR 16 BELFRY AVENUEPRIVACY FOR 16 BELFRY AVENUEPRIVACY FOR 16 BELFRY AVENUEPRIVACY FOR 16 BELFRY AVENUE
Windows and boundaries are designed to 

ensure no impact on privacy for no.16 Belfry 
Avenue.

Height of existing fence

Height of proposed fence

3
0
0

Planting (hawthorn, hazel, beech)

CC

AA

16 BELFRY AVENUE16 BELFRY AVENUE16 BELFRY AVENUE16 BELFRY AVENUE

18 BELFRY 18 BELFRY 18 BELFRY 18 BELFRY 
AVENUEAVENUEAVENUEAVENUE

BB

A3
Studio 2

St Andrew's Road
Montpelier

Bristol
BS6 5EH

This drawing is copyright of GreenTrace Architect 
Ltd and may not be copied or reproduced without 

permission.

Figured dimensions are to be taken in preference 
to scaled dimensions. Large scale drawings to 

have preference to small scale drawings. 
Dimensions for fixed-in items are to be checked 

on site prior to manufacture.

Report any discrepancies to Architect. Engineer's 
information to take precedents if contradictory.

Scale Drawn Date of 1st issue

RevDrawing No

PG Size

Project Name

Project AddressClient Title

Project NoStatus

As indicated
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Daylight, privacy, overshadowing, etc...
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A measure of the amount of sky visible from a given point.
DL-LIGHT plugin for Sketchup (by DeLeminae)
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How much design does/
should the builder do?

How well does the building 
perform and what can we learn 

for next time?
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Notes from a small self-buildThe image of the architect



Joshua Wood
Notes from a small self-buildHow much building knowledge do architects require?

•	Builders dubious of architect’s construction 
knowledge. 

•	We need to add value at all scales and 
stages of a project.

•	We lack ‘on the ground’ building knowledge 
– danger of having our head in the digital 
cloud. 

•	This puts architects at risk - mistakes and/or 
reduced responsibilities in the profession

How to solve this? 
•	Use typical construction methods and don’t 

deviate… not my style

•	Draw/specify as little as possible…not my 
style

•	Seek as many opinions as possible

•	Post occupancy analysis 

•	Ultimately, build a house and live in it
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Structural schematic

1687Belfry Alley

Amy Osborne

T_800

JWLand adjacent to No.2 Belfry
Alley, Bristol BS5 7PL

07.08.22

Technical (DRAFT)
Structural Strategy - timber and glulam

Glulam primary structure
Ridge beams and sway frameTimber walls, roof, floor

All the same to minimise waste
195mm deep for insulation

cheaper than timber I-beams

Reinforced raft foundation
•	Navigates potential coal mining issues
•	No Party Wall Agreement required (excavations no deeper than neighbouring foundations
•	Can withstand heave caused by volume change potential of soil due to the close soakaway

Glulam primary structure

With thanks to...
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80

38

2 degree fall to top of woodfibre

Extoseal tape. Apply tescon primer 
to woodfibre prior to taping.

Liniar Energy Plus90 window profile

Timber window board

2
0

20mm woodfibre

Extoseal lapped up woodfibre

220

(m
in

 1
5

0
)

2
0
0

Foam filler

Insect mesh

Aluminium base rail with 
integral bellcast for render

Gravel

DPC

Concrete edge block

Woodfibre - steico special dry

grit blinding

Extruded 
polystyrene 
insulation

Reinforced 
concrete slab Extruded polystyrene edge 

insulation to form upstand 
to pour concrete

Solvent free, bitumen paint 
over fibre glass mesh

DPM

Compriband tape

APU bead

Eaves carrier

uPVC fascia

Render stop bead

Use connectors on aluminium base 
rails to avoid issues with expansion. 
Tape over to create seal. 

Clip on base rail bead

Render
Prep coat: Baumit MC55W (3mm)
Mesh coat: Baumit MC55W fully meshed (8mm)
Top coat: Baumit mineral based render, 3mm grain size.
Provide various beads/trims:
• Corner beads
• Eaves stop bead
• Base rail clip on bead/trim
• Flashing bead at roof to wall junctions (https://www.wemico.com/facade-edge-profiles)
• Windows: 

1. APU beads
2. Window corner bead
3. Stop bead under cill
4. Compriband tape

Insert xps insulation cut to size

957

25

1
5
0

APU bead

Compriband expanding tape

https://www.wemico.com/facade-edge-profiles

Edge Profiles (Baumit do one too)

2
5

A

1
5
0

1
5
0

10
0.

00
°

67

1
0
.0

0
°

Rafter foot extension

Insect mesh

62

1
0
0

1
2

can get off the shelf at 100mm from 
https://www.rubber4roofs.co.uk/metal-edge-trim-

rubber-roofing

A1
Scale Drawn Date of 1st issue

RevDrawing No

PG Size

Description

Client

Project Address

Project Name

Status

Project No

Studio 2, St Andrew's Road, 
Montpelier, Bristol, BS6 5EH

This drawing is copyright of GreenTrace Architect and may not be 
copied or reproduced without permission. Figured dimensions are to 
be taken in preference to scaled dimensions. Large scale drawings 
to have preference to small scale drawings.  Any dimensions shown 

are indicative only and are subject to verification on site. The 
contractor is to set out, check and co-ordinate all dimensions on site 

during the course of the works. This drawing is to be read in 
conjunction with all other plans, structural calculations and 

specifications. Report any discrepancies to the Architect. All works to 
be carried out in accordance with the latest appropriate codes of 

practice and to comply with current building regulation. Works carried 
out under a building notice or prior to the approval of the drawings 

are at the contractor’s own risk.

1 : 5

Details_Woodfibre

Belfry Alley

Amy Osborne

T_406

JW 10/09/22

Land adjacent to No.2 Belfry Alley,
Bristol BS5 7PL

0500

Technical (DRAFT)

Rev Date Description

1 : 5

Section KK
1

1 : 5

Window Jamb Detail
2

STEICO CATALOGUE  DETAILS

1 : 5

Roof/wall abutment at verge
4

1 : 5

Roof/wall abutment
31 : 5

Eaves
5

1 : 5

Verge
6

Construction System - timber structure with natural materials

SOURCE: The PH15 system

WALL
•	11mm lime plaster (Baumit MC55W & SilikonTop)
•	80mm wood fibre external  insulation (Steico Protect)
•	195mm timber studs & rafters @ 600cc
•	Blown cellulose insulation infill (recycled paper)
•	12.5mm Durelis Vapourblock airtight sheathing board and tape
•	25mm service void and plasterboard over

FLOOR
•	250mm reinforced concrete raft slab foundation (finished floor)
•	200mm thick extruded polystyrene (100mm thick slab edge)

ROOF
•	SAME AS WALL apart from;
•	Profiled steel sheets
•	Batten & counter batten
•	Diffusion variable vapour check & airtight-

ness membrane (Intello)

Airtight, thermal bridge free, 
breathable, natural, low carbon
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Rafter span

1
0
5

EW1 -
Timber stud
with render

EW1 -
Timber stud
with render

EW1 -
Timber stud
with render

EW3 -
Timber stud

weatherboard
board

IW2 -
Timber stud
load bearing

IW2 -
Timber stud
load bearing

IW1 -
Timber stud
racking wall

DG04
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DG01

DG02
min

389

GF1 - Raft slab
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SVP

Ramp gradient no steeper than 1:12 at a maximum of 5m 
long. Provide landing top and bottom of min 1200mm 

length. Min width of ramp at 900mm.

Grade new hardstanding 
new form flush transition 
from footpath (Belfry Alley)

Rainwater from roof collected 
in water butt with overflow 

mechanism into rain garden. 
Outlet from rain garden 

directed to the soakaway. 

Staircase to comply with Approved Document K: min going 
225, max rise 220mm, max pitch 42 degrees, min headroom 

2m. Provide handrails at 900mm above pitch line and 
balustrades spaced max 100mm apart. Check on site 

measurements for total rise, total going and width before 
discussions with staircase manufacturers.

Air Source Heat Pump. Supply and install by others. Connect 
condensate trap to surface water drainage system.

Direct glazing to form sun space. 
Structure and cover boards in oak.

Level threshold

Principal entrance door to 
have minimum clear opening 

of width of 775mm

Door to have minimum 
clear opening of width 
of 800mm
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9
0
0

R @13 205.5 mm
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100mm perforated land drain
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Electricity meter

PROTECTED
FIRE

ESCAPE
ROUTE

BEDROOM
2

BATHROOM

KITCHEN/DINING/LIVING

KEY

PROTECTED FIRE ESCAPE ROUTE

Red hatch denotes a fire protected escape route. Provide fire-resisting 
construction (minimum REI30) at all storeys including any ceilings above the 
enclosure. Doors to have min FD20 fire rating and be fitted with intumescent 
strips. For non-loadbearing internal partitions, REI30 can be achieved by 
providing 12.5mm Gyproc FireLine plasterboard on both sides of a 75mm x 
38mm partition. Penetrations for services must ensure that the integrity of the 
element is not impaired and also that the services themselves do not act as 
the mechanism of fire spread. Electrical and other small service runs can be 
routed within the timber stud cavity. The installation of electrical services 
should be carried out in accordance with BS 7671. 

Fire egress door

External surface of walls within 1m 
from boundary to achieve Class B-
s3-d2 or better.

External surface of walls within 1m 
from boundary to achieve Class B-

s3-d2 or better.

EW4 -
Cantilivered

cement
particle
board

EW5 - Stud,
cement
board,
render
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Glulam beam 
cantilevered to pick up 

flat roof joists. 

EF2 - Select tile patio
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Brace in 195 x 47mm treated timber

EF1 - Gravel Perimeter

EF1 - Gravel Perimeter

Soakaway 1m (W) x 5m (L) x 0.8m (D). Min. from 
neighbouring buildings, and 2m from any 
boundary.  See Engineer's letter demonstrating 
how risk to proposed building is mitigated by  the 
design of the foundations.
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Ground Floor Plan

Belfry Alley

Amy Osborne

T_110

JW 02.02.22

Land adjacent to No.2 Belfry Alley,
Bristol BS5 7PL

1687

Technical (DRAFT)

1m0

Scale 1:50

2

N

Rev Date Description

A 17.01.22 Various
B 24.01.22 Various
C 09.02.22 Various
D 17.02.22 Various
E 01.03.22 Various
F 24.03.22 Various
G 20.08.22 Revised bolt hole locations
H 11.09.22 Window schedules revised

Ground Floor Plan - Just about fits in with soakaway!

SOAKAWAY LESS THAN 5M 
FROM BUILDING! 

ASHP

BIKES

400mm GAP!

WATER BUTT
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Taper rafters to allow min 1 
degree fall. Alternatively, use 

tapered insulation such as 
Kingspan Tapertherm.
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Notes from a small self-build

RIBA 2030 Climate Challenge – version 2 (2021) 6

RIBA 2030 Climate Challenge target metrics for all buildings

Best Practice 
Health Metrics References
Overheading 25-28 °C maximum for 1% of occupied hours CIBSE TM52, CIBSE TM59

Daylighting > 2% av. daylight factor, 0.4 uniformity CIBSE LG10

CO2 levels < 900 ppm CIBSE TM40

Total VOCs < 0.3 mg/m3) Approved Document F

Formaldehyde < 0.1 mg/m3) BREEAM

RIBA 2030 Climate Challenge target metrics for domestic / residential

RIBA Sustainable 
Outcome Metrics

Business as usual  
(new build, compliance approach) 2025 Targets 2030 Targets Notes

Operational Energy
kWh/m2/y

120 kWh/m2/y  < 60 kWh/m2/y < 35 kWh/m2/y Targets based on GIA. Figures include 
regulated & unregulated energy 
consumption irrespective of source 
(grid/renewables).

BAU based on median all electric 
across housing typologies in CIBSE 
benchmarking tool. 

1. Use a ‘Fabric First’ approach
2.  Minimise energy demand. Use 

efficient services and low carbon heat
3. Maximise onsite renewables

Embodied Carbon
kgCO2e/m2

1200 kgCO2e/m2 < 800 kgCO2e/m2 < 625 kgCO2e/m2 Use RICS Whole Life Carbon (modules 
A1-A5, B1-B5, C1-C4 incl sequestration). 
Analysis should include minimum 
of 95% of cost, include substructure, 
superstructure, finishes, fixed FF&E, 
building services and associated 
refrigerant leakage.

1. Whole Life Carbon Analysis
2. Use circular economy strategies
3.  Minimise offsetting & use as last 

resort. Use accredited, verifiable 
schemes (see checklist).

BAU aligned with LETI band E; 2025 
target aligned with LETI band C and 
2030 target aligned with LETI band B.

Potable Water Use
Litres/person/day

125 l/p/day
(Building Regulations
England and Wales)

< 95 l/p/day < 75 l/p/day CIBSE Guide G.

For reference purposes current (2021) Good Practice for new build projects in-use now are as follows:  
Non-Domestic (new build office): 
Operational Energy 90 kWh/m2/y (GIA) and/or DEC C(65) and/or NABERS Base build 5; Embodied Carbon LETI Band D 1180 kgCO2e/m2; 
Potable Water Use 16 l/p/day
Non-Domestic (schools):
Operational Energy 75 kWh/m2/y (GIA); Embodied Carbon LETI Band D 870 kgCO2e/m2; Potable Water Use 3m3/pupil/yr
Domestic/Residential: 
Operational Energy 60 kWh/m2/y (GIA) no gas boilers; Embodied Carbon LETI Band D 1000 kgCO2e/m2; Potable Water Use 110 l/p/day

With this Challenge, the RIBA seeks to encourage outcome-based approaches to design. 

The RIBA advocates that buildings designed today should ideally aim for the 2030 targets now, but as a minimum 
adopt the 2025 performance targets. 

The RIBA appreciates that some projects may be impeded in delivering these targets by factors outside the Chartered 
Practices control. Progress above business as usual approaches should therefore be recorded and recognised as an 
achievement in the right direction along the trajectory towards better performance outcomes.

AECB Building StandardRIBA 2030 Climate Challenge

Our self build on PHPP

Operational Energy Targets - Meets AECB but not RIBA

Form factor: 2.9 
Achievable if the void is used 
as floor space (4th bedroom 
in future)
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Notes from a small self-build

20.7 tonnes 
embodied 
carbon

9 tonnes 
embodied 
carbon

TRADITIONAL CONSTRUCTION MODERN TIMBER CONSTRUCTION

Embodied carbon of construction systems assessed for RICS stages 
A1-A3 (cradle to factory gate) for a 76m2 end-of-terrace house

SOURCE:

RIBA 2030 Climate Challenge – version 2 (2021) 6

RIBA 2030 Climate Challenge target metrics for all buildings

Best Practice 
Health Metrics References
Overheading 25-28 °C maximum for 1% of occupied hours CIBSE TM52, CIBSE TM59

Daylighting > 2% av. daylight factor, 0.4 uniformity CIBSE LG10

CO2 levels < 900 ppm CIBSE TM40

Total VOCs < 0.3 mg/m3) Approved Document F

Formaldehyde < 0.1 mg/m3) BREEAM

RIBA 2030 Climate Challenge target metrics for domestic / residential

RIBA Sustainable 
Outcome Metrics

Business as usual  
(new build, compliance approach) 2025 Targets 2030 Targets Notes

Operational Energy
kWh/m2/y

120 kWh/m2/y  < 60 kWh/m2/y < 35 kWh/m2/y Targets based on GIA. Figures include 
regulated & unregulated energy 
consumption irrespective of source 
(grid/renewables).

BAU based on median all electric 
across housing typologies in CIBSE 
benchmarking tool. 

1. Use a ‘Fabric First’ approach
2.  Minimise energy demand. Use 

efficient services and low carbon heat
3. Maximise onsite renewables

Embodied Carbon
kgCO2e/m2

1200 kgCO2e/m2 < 800 kgCO2e/m2 < 625 kgCO2e/m2 Use RICS Whole Life Carbon (modules 
A1-A5, B1-B5, C1-C4 incl sequestration). 
Analysis should include minimum 
of 95% of cost, include substructure, 
superstructure, finishes, fixed FF&E, 
building services and associated 
refrigerant leakage.

1. Whole Life Carbon Analysis
2. Use circular economy strategies
3.  Minimise offsetting & use as last 

resort. Use accredited, verifiable 
schemes (see checklist).

BAU aligned with LETI band E; 2025 
target aligned with LETI band C and 
2030 target aligned with LETI band B.

Potable Water Use
Litres/person/day

125 l/p/day
(Building Regulations
England and Wales)

< 95 l/p/day < 75 l/p/day CIBSE Guide G.

For reference purposes current (2021) Good Practice for new build projects in-use now are as follows:  
Non-Domestic (new build office): 
Operational Energy 90 kWh/m2/y (GIA) and/or DEC C(65) and/or NABERS Base build 5; Embodied Carbon LETI Band D 1180 kgCO2e/m2; 
Potable Water Use 16 l/p/day
Non-Domestic (schools):
Operational Energy 75 kWh/m2/y (GIA); Embodied Carbon LETI Band D 870 kgCO2e/m2; Potable Water Use 3m3/pupil/yr
Domestic/Residential: 
Operational Energy 60 kWh/m2/y (GIA) no gas boilers; Embodied Carbon LETI Band D 1000 kgCO2e/m2; Potable Water Use 110 l/p/day

With this Challenge, the RIBA seeks to encourage outcome-based approaches to design. 

The RIBA advocates that buildings designed today should ideally aim for the 2030 targets now, but as a minimum 
adopt the 2025 performance targets. 

The RIBA appreciates that some projects may be impeded in delivering these targets by factors outside the Chartered 
Practices control. Progress above business as usual approaches should therefore be recorded and recognised as an 
achievement in the right direction along the trajectory towards better performance outcomes.

= = 192kgCO2e/m2
(Modules A-C)
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Notes from a small self-buildBUILDING a self-build ecohome
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Notes from a small self-buildSite clearance & percolation test



Joshua Wood
Notes from a small self-buildExcavation - raft foundation = just topsoil removed
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Notes from a small self-buildSoakaway, services, sub-base
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Notes from a small self-buildSlab insulation - XPS below concrete & shuttering
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Notes from a small self-buildSteel reinforcement



Joshua Wood
Notes from a small self-buildPouring the slab!
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Notes from a small self-buildSuperstructure



Joshua Wood
Notes from a small self-buildEnvelope - Wood fibre insulation - detailing is key

With thanks to Rob @
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Notes from a small self-buildWood fibre & lime render products & details

Wood fibre benefits:
•	λ = 0.04 W/ (m*K)
•	High heat storage - buffer 

summer heat
•	Temporary weather 

resistance
•	Thermal external wrap
•	Passivhaus certified
•	Noise reduction
•	Vapour permeable
•	Healthy 
•	Store CO2
•	Performs better than many 

other insulations in fire
•	Good value - £5,000 for 

whole house

Lime render benefits
•	Less energy/carbon
•	More flexible
•	Lovely to use
•	Breathable
•	Absorb moisture so less 

chance of unsightly mould

SOURCE: MIKE WYE.CO.UK
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Notes from a small self-buildRoofing - profile steel roof sheets, EPDM gutter
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Notes from a small self-buildDetailing at openings - multiple lines of defence - 

assume cills fail, no cavity to vent ingress
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Notes from a small self-buildAirtightness time! - Humidity variable vapour check

Airtightness target: ACH (n50) ≤ 0.6 h-1 @ 50 - equivalent to credit card size
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Notes from a small self-buildWarmcel insulation - blown in (powerfully!)



Joshua Wood
Notes from a small self-buildCurrent stage - we’ve moved in!...and its warm (ish)
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Notes from a small self-buildLessons learnt

1.	Creative Pessimism

2.	Communication is key

3.	Do less, but better

4.	Stop, look, listen

5.	Empathy

LESSONS LEARNT
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Notes from a small self-buildCreative Pessimism

SOURCE:

•	Unknown unknowns
•	Manufacturer’s guidance not always 

applicable
•	Need to apply creative pessimism 

and understand key principles to 
consider details

•	Allowance for uncertainty 
•	Multiple lines of defence
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Notes from a small self-buildMoisture Ingress & Interstitial Condensation

When warm moist air flows out through a 
gap in the building fabric the air cools down 
and as the air cools its capacity to hold water 
vapour is reduced. When the warm air comes 
in to contact with a sufficiently cold surface 
the water vapour condenses to a liquid state.

Over time, if the interstitial condensate 
remains trapped in the building fabric, it 
will lead to a deterioration in the fabric 
U-values and possibly structural damage 
and mould growth. 

Watch Homes from Hell!

High to Low

High to Low (entropy)

Continuity

Separate lives



Joshua Wood
Notes from a small self-buildCommunication is key

•	Ambiguity creates problems
•	Architects coordinate everyone else’s work
•	Speak different languages – (tradesmen, engineers, planners, clients, neighbours, etc)



Joshua Wood
Notes from a small self-buildDo less, but better

•	Function over form
•	Keep it simple stupid (KISS)
•	Use space efficiently
•	Low-energy buildings start 

with modesty
•	Fabric first
•	Beware social media

Goldsmith Street

by Mikhail Riches with Cathy Hawley

RIBA Stirling Prize winner 2019

Passive house community

High to Low
Separate lives



Joshua Wood
Notes from a small self-buildStop, look, listen

•	Slow and steady wins the race
•	Observe & ask questions
•	Seek multiple opinions



Joshua Wood
Notes from a small self-buildEmpathy

•	 Architect
•	 Builder
•	 Client



Joshua Wood
Notes from a small self-buildThank you for listening

Next few years: monitor the performance of the home and assess areas for improvement. 

If you would like to visit, the Green Register are organising  a field trip on the 29th March. 


