2012 “The biosphere is being wrecked, we are on a trajectory to a ‘worst case
climate change scenario’ and our leaders are failing us......”

2013 “The biosphere is being wrecked, we are on a trajectory to a ‘worst case
climate change scenario’ and our leaders — and our systems of governance -
are failing us......”

L

2014 “The biosphere is being wrec | , ﬁ;"g  a ‘worst case
climate change scenario’ and c I SYs of gevernance -
s are failing us ...... 7 s

- M, “u{i.

2015 “The blosphere IS #

"

neration’s Challe ¥
RN )

a climate fit for civilisation
0 already irreversible chan

ality...and other

Al V A
‘ AEC B building knowledge



CO, concentrations 650,000 years ago to today Where from here?

* current CO2 level —»

For 650,000 years, atmospheric CO, has never been above this line ... until now 1950 >

CO2 parts per million

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

YEARS before today (0 = 1950)

This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct measurements, provides
evidence that atmospheric CO2 has increased since the Industrial Revolution. (Source: NOAA)
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c. 1000 ppm ?

CO, concentrations 650,000 years ago to today

* current CO, level

For 650,000 years, atmospheric CO, has never been above this line ... until now 1950 >

02 parts per million

C

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000
YEARS before today (0 = 1950) * as of J

This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct measurements, provides
evidence that atmospheric CO2 has increased since the Industrial Revolution. (Source: NOAA)
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Could be heading here
(predicted CO2)

Projected CO2 levels for IPCC emission scenarios /

ATFI [MINICAM (A1G))
A1T [MESSAGE]

A2 [ASF]

B2 [MESSAGE]

B1 [IMAGE]

A1B [AIM]

il

You are here Can we get back here?
(measured CO2) (hoped for CO2)

CO2 Concentration (ppm)

1950 2000 2050 2100
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http://www.skepticalscience.com/print.php?r=332

1 1 1 1 | 1 N 2 .
——— AT ®IPCC 2007; WG1-AR4 [~
6.0 — A1B P
— B — wa [k
50 e Year 2000 Constant = | [eex| |BH =
Concentrations ofem| |pm@| H =
4.0 =

o
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Mitigate /.
for 2° oA

g
o

Global surface warming (°C)
o
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http://www.skepticalscience.com/print.php?r=332

CO,

Following the 'business as usual' approach (Scenarios A2 and A1F1) without
major steps to move away from fossil fuels or limit greenhouse gas
emissions, we will likely reach 850 to 950 ppmv of atmospheric CO, by the
year 2100 ... resulting in an accelerating rate of global warming.

Warming

Under these 'business as usual' scenarios, the IPCC report projects that in
2095 the global average above pre-industrial surface temperatures will be:

e 26t07.0°C
 With a ‘best estimate’ of between 4.0 and 4.6°C

Lets call the best estimate value ‘one ice age unit’ or IAU >>>

y &=
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http://www.skepticalscience.com/print.php?r=332

WITHOUT PROMPT, AGGRESSIVE LIMITS ON (O, EMISSIONS, THE EARTH
WILL LIKELY WUARM BY AN AVERAGE. OF H*-5°C BY THE CENTURY'S END.

HOW BIG A CHANGE 1S THAT?

IN THE COLDEST PART OF THE. LAST ICE AGE, EARTHS AVERAGE
TEMPERATURE. WAS H.5°C BELOW THE 20™ CENTURY NORM.
LETS CALL A Y.5°C DIFFERENCE. ONE. “ICE AGE. UNIT,"

IAV AV HL%IE.ER’I%DL!HE’ 1AV 1AV
S S A S
é\ Amm HEREtIE' BE CRemCE‘aE

AVERAGE. DURI W LL

mzb%m MODERN TMES IN 86 YEARS HOTHOUSE.
EHR’TH MY NEIGHBORHOOD: MY NEIGHBORHOOD: +200m SEA
(-4 1AV) LEVEL RISE
—s ? NO GLACIERS
: - | PALM TREES
) AT THE POLES

{ﬁé”‘“ o
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Face the fear! ° * Action Is needed!

\

\

)
’

P
<

« There is no easy path to energy independence and decarbonisation

« All options pose acute difficulties

» Policy makers must not reject technologies because they appear difficult
without making sober comparisons with the reality of the other technologies
under consideration



What to do?

Wi , ; : This AECB report sets out some
Publication : Less is More : Energy Security after Oil | possible courses of action

| /\ Download
Document : Less Is More: Energy Securtiy ¢ RetrOfIt Of eXIStIng bU||d|ngS +
After Oil (4 MB)
« Decarbonising heat supply +
« District heating networks +
« Asmall but stable low carbon
This report has been published at the end of ..
an unprecedented 15 years in UK energy eleCtrIClty SyStem fOI'
policy history.lt began with the formal iessentlal uses’

acceptance of the need for a climate change
policy by the last Conservative Government in
1997 and culminated with the Climate Change

Actand the ath €arbon Budget. LIMIs 2 * Production of storable bio-

significant new contribution to the debate. .I:
uels
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Towards energy independence and decarbonisation

* New buildings to Passivhaus / Silver levels of efficiency, don’t build new
problems. Doh!

« Halve CO, emissions by deep retrofitting existing building stock *
« Halve them again with low-CO, heat supply **
= increased Heath & Comfort *** (lots of happier, healthier citizens)

* Financially incentivise deep retrofit & get it into Climate, Energy and
Health Policies. Apart from being good for citizens, it saves carbon at a profit
& is good for UK balance of payments, NHS, energy security (see UKGBC
report etc)

« Base Priorities on value for money, solid engineering and technologies which
save more energy than they consume

* Don’t expect unrealistic results from retrofitting building stock — remember energy efficiency is very cost effective but there are
sensible limits, where decarbonising heat supply at city, town or community scale becomes ‘the best buy’. Also look at other
areas for CO2 mitigation — see AECB’s ‘Less Is More’ report

** Commit to and start building a decarbonised heat supply

*** We should concentrate on reducing heating consumption first as building fabric is slow to change & there are huge
climate, health, energy security, economic development policy wins here

y &=
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Scaling up retrofit - heat demand reduction

Emission rate from heating UK bungalows, semi-detached houses

Millions of tonnes of CO, produced
per year for space heating

Space heating CO2 emissions post deep retrofit for 2 UK house types based on

CO2 produced

30 - - 1.4%
N,
25 - TSN e [
Sae e e Bungalow Unimproved
R - 10% o
20 - “‘«._‘5 30M g e Bungalow Light
‘h“. ™
“aeo tonnes - 0.8% @ = === Bungalow Deep
15 - Seell 3
. 06w 5 U Semi+End Terrace Light
T i 2 = === Semi+End Terrace Deep
- 04% X
a1~ -l e Semi+End Terrace
. e L Unimproved
. e - 0.2%
0 T T T T T T T T ————1 0.0%
2010 2020 2030 2040 2050 2080 2070 2080 2090 2100 2110
Year

DUKES and English House Condition Survey data

Rate and depth of retrofit define remaining challenge for decarbonising UK heat

supply

Remaining heat supply we
need to decarbonise for

these house types // ]
8 D
D=2 @ | | o

Y =
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After accounting fully for retrofit

Carbo N B u rp — materials’ manufacturing, delivery &

installation emissions — when does the
atmosphere start to see the savings?

CO, Payback Time

Semi Deep EWI Retrofit
14 -

12 1 Left: Emissions from

2 10 . insulation and
5 = windows .
= windows
o 8 - Il mineral fibre
; ~ EPS
s ou More work needed
S 6 « to identify all
T #wood fibre ]
£ _ embodied
N M Space Heating . .
o T e U . emissions
""" ase case .
CO, Payback e assess the national
2 A .
2 years impact of the
. carbon burp to
1 5 3 4 . deliver timely CO2
Year SaVingS

Y =
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Decarbonising heat supply

(1) Braedstrup, Denmark: district heating

Aerial photograph of solar collectors and of the outskirts of the town.
Solar collectors were built in 2007.

‘Solar thermal farm’

From: Long-Term Experiences with Solar District Heating in Denmark
by Leo Holm, Marstal Fjernvarme, DK, 2012.

|
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(2) Construction of a 75,000 m3 seasonal heat store in the ground. Marstal,
Denmark, 2011.

Left: Solar thermal store

Right: District heating pipes

(4) Heat main in
Tubingen, Germany
Source: Wikipedia.
cf a UK gas main

‘Insulated hole in the ground’

|
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(3) Solar district heating in Denmark as at March 2012.

% 3 treme
Bl B et
oo Unit: '

oo

b Total collector srea

«w s W

13000

e

o

Terw !

A e

: 3039

-

= S i

v 2300

e 7 Serevesd Twmw——rs

e . .

1T bt 00 This is what
hor scmparrend o LSS J000 e H H
PRGN e Shmn ity crert ) action looks like.
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Food , agricultural and other wastes
digested to produce Biogas which

Surplus wind power

* Produces storable synthetic
liquid fuel

* Runs large ground source
heat pumps storing heat in
hot water thermal stores (to
DH network)

* Runs CHP to produce heat and
electricity (to DH & electricity
network)

* Feeds into the Gas Grid

l Biogas Plant

—
o -

Compact CHP units at

substations

* linked to Electricity &
Gas grids to increase
network stability and
respond to heat &

power requirements —
locally (E ~l| mmll‘ ,!"—' .‘

‘

Semi-Rural & Urban Solar .I““'l .ﬁ—

Thermal Farms

« storing heat in large hot
water thermal stores
(to DH network)

|
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Electricity, heat and _
synthetic fuel production |

Passivhaus and deep
— g‘  retrofit village

Deep retrofit, low
carbon suburbs

Medium to Deep retrofitted Town
— with District Heating Network &

multiple heat, synth fuel & gas
k

sources

ECB Tidal lagoons producing electricity, interated flood
building knowledge  management, habitat creation & water power schemes



AECB Charter

The objective and aims of the AECB is to facilitate environmentally responsible practices within
building.

Specifically the AECB aims to:-
o promote the use of products and materials which are safe, healthy and sustainable
O encourage members projects that respect, protect and enhance the environment
o make available comprehensive information and guidance about products, methods and

projects
O support the interests and endeavours of members in achieving these aims

1989

Y
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AECB staff — all part time

Sally Hall
Finance & Administration
Officer (and joint Founder)

Emma Furniss

Membership
Administrator re-developer,
& Website Sub LEBd database
Editor, Facebook manager
|

TA

EC B building knowledge

Simon Kember
Website Administrator &

L
o |
e
Andy Simmonds gﬂéisggréperaﬂons
Chief Executive Manager

Tim Martel

CLR researcher.
European-funded
PiP exchange
programme.

Debbie Mauger
Local Groups
Co-ordinator




AECB — basic structure

AECB

Passivhaus Trust

Members IS a subsidiary of AECB

PHT Board of Directors

AECB Board of Trustees
CEOQO, Staff, Subcontractors

CEO, Staff, Subcontractors Members

Local Groups

Our activities are funded principally

from membership subscriptions
(+ occasional project funding)

= INDEPENDENT

Y -
AECB build Check out AECB membership benefits: www.aecb.net/membership-benefits/
uilding knowledge




AECB stats Members by category - June 2014

500

Gender 169
450
400
Unspecified
343
330  Student
300 . Supporter
W Individual/sole trader
250 243
| w Small company
200
| 169 i Medium company
Year of birth 150 gﬂ]l"lfgﬁflggﬁaé\évgﬂ i Large Company
1940's 1950 University of Bradford i Educational Establishments
5 100 y:
x Largest
50 - j
(L 1

Jun-14
Self builders, property owners, academics, \

suppliers, builders, manufacturers, KINGSPAN INSULATION LTD and

1990 . .
) professionals from across the property, design ALLFORD HALL MONAGHAN MORRIS

& construction industries

Membership is stable, typically 1,350 — 1,400 members renew each year

\ AEC B building knowledge




AECB Water Standards AECB Water Standards

Delivering buildings with excellent water and energy performance Delivering buildings with excellent water and energy performance

VOLUME 1: THE WATER STANDARDS

VOLUME 2: THE WATER STANDARDS
Technical Background Report

http://www.aecb.net/wp-content/uploads/2013/02/1503 AECB Water Vol 1 V3.pdf

http://www.aecb.net/wp-content/uploads/2013/02/The AECB Water Vol 2 V3.pdf

E 4 ECB building knowledge



http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/1503_AECB_Water_Vol_1_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf
http://www.aecb.net/wp-content/uploads/2013/02/The_AECB_Water_Vol_2_V3.pdf

AECB Silver Standard
Aim for it — certify to it —

East Cambusmoon Farm - New House e

This new house replaced a run-down Victorian farmhouse, and re-attaches to a 150 year old adjacent barn. C0a emissions (kg COa/m* yr)
The house has four bedrooms, three bathrooms and is occupied by two adults and two young children. The 20 4 60 80 100
site is in an exposed rural location in the west of Scotland with no shelter to previaling winds. e

Forecast

» Space heat demand 40kWh/m2.a
« Air leakage 1.5-3.0
* Primary energy ,120 kwh/m2.a

Measured

Primary energy (kW h/m®.yr |
0 100 200 300 400 500
Previous

. Forecast
Featured Project e s easured
) MEV or MVHR Eco Hub at Lordship Recreation Ground, Haringey, London o emisons kg COur] ——
The new Eco-Hub is the centrepiece of the regeneration and transformation of the historic Lordship Recreation 020 40 60 B0 100 AEEEg;\ 379:3
ilver

Previous
! Ground, and has been designed to exemplary standards. C by Haringey Council and R olin B 7

funded by the Heritage Lottery Fund Parks for People programme, Big Lottery and the Greater London Forecast
Authority. It will provide teaching space for environmental education, a multi-purpose community space for

Measured

e 2gor 3g

* PH methodology
« Useful for retrofit
» Self certification

Primary energy | kW h/m2yr |

. L. 0100 200 300 400 500
Focus House - simpler framework for future living Previous

This low maintenance, low energy, low cost home has been designed by berecarchitects as an example of a simpler framework for future living. (e
The main objective was to achieve a compact low maintenance, energy preserving house that would allow a young couple and their children to sasured
shift the focus of their life by providing them with more actual living space by transposing the traditional space division of the Victorian house to
suit present-day needs. Healthy air and water guality is ensured by selecting non-toxic materials; automatic air ventilation and water filtration for
drinking and bathing. CO2 emissions are minimised due to solar thermal, low energy heat recovery ventilation, airtight construction, solid-core
wood construction and e....

Overview Quick figures

Qutrigger / Tristram Ecohouse

Energy target
AECB Silver @
Renewable electricity g9

Qutrigger is a new build 4 bedroom ecohouse located on a sloping site in Polzeath, Cornwall with far reaching €Oz emissions (kg COx/m?yrl
views over the beach and sea. The architecture of the new house reflects the regional vernacular of the area 920 4 60 80 100
utilising a similar form, scale and pallette of materials. The dwelling is traditionally constructed (high thermal Gostien

mass) with high levels of natural daylight, a Ground Source Heat Pump (supplying underfioor heating and hot Farecast

water (pre-heat)) and a Whole House Heat Recovery Ventilation System for owner accupation. Daily Telegraph
Homebuilding & Renovating Award 2009 - Reader's Choice Winner.

Measured

Primary energy ( KWhimeyr ) e sarinotie butdrg mociton

0100 300 300 400 500

This Is to certify that the project

St Katherine's Field,

Cragey. Merstordsnie, Engang

Overview

The Greenshop

New premises for the Greenshop Group of companies, retail, offices, warehouse and workshop.

Energy target
AECB Silver @) AECB Silver Standard
Renewable electricity @
CliantOwner IE Developments Limited
ArchitectDesigner Architype
Gontractor IE Davelopments Limited

Energy services consultant Elemental Solutions
PHPR by Nick Grant

; ;
The Muse - a new build close to Passivhaus standard sl

This energy efficient solar home and office designed by bere:architects situated at Newington Green in the London Borough of Islington intends to 16 e iy
set a standard for future housing with an apparently effortless amalgamation of environmentally responsible solutions with beautiful forms. The . S SR
Muse is located immediately behind a terrace of four Grade 1 listed heritage houses, the four roofs form a garden oasis of entirely native planting
including a hawthorn thicket, a hazel woodland and a wild flower meadow. A primary objective of this project is to redefine the language of —
architecture by the development of forms that are directly d by the of the I | imperatives of the 21st century

Construction type Masaonry Cavity Project type New build

Property type Detached Sector Private Residential

Location London London Project owner bere:architects

|
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get It installed by an MCLS approved plumber, and Instruct the housenolder as to wr
to bring the back-up heating on at 6pm in the evening. Sorted!

AECB News : Welcome to the AECB Water Blog No. 2 —July 2014

The AECB water blog is posted every other month. Whether you enjoyed
Blog Number 1 and have returned for mare, or are a completely new
reader, just dive right in (ha ha) and enjoy it.

2. Do you specify cold taps only in washbasins in a non-domestic site?

If you do please shout loudly! Because, although | have seen a few instances in schc
the taps say hot were actually connected to the cold water supply) and heard anecd
ahot and a cold tap. The result is we are wasting huge amounts of hot water in the
health benefits to washing hands in hot water so why are we specifying hot taps in |
have pretty much always done it, and secondly we assume that the Building Regulat
Regs (applicable in England and Wales) is complicated. | think it says cold taps only ¢
no-one yet has countered my claim that specifying hot taps in public toilets leads to
the article here and decide which side you are on.

1. Efficient use of solar thermally heated water

There is still a lot of confusion amongst the general public as to how to use
a solar thermal system. Therefore, whether you are specifying solar
thermal for a private client, or making the decision to install it into a large
number of Housing Association homes, | think it is incumbent upon you to
provide clear and concise information about how to get the best out of the system. A few years
ago that might have been difficult: there was little empirical data of actual monitored
performance to draw on and quite a lot of conflicting advice available, much of it erroneous. But
in late 2011 the Energy Saving Trust (EST) report, 'Here comes the sun: a field trial of solar water
heating systems provided the evidence that is needed, and deserves to be more widely read. The
EST monitored 90 homes with solar thermal across the UK for a full 12 months. On average, solar
provide 38% of hot water use, whilst the range was from just 9% of hot water provided to 60%. Of
course this wasn't all down to how the system was used, but it certainly played a major part. You
can download the full report here. Or, if you'd just like to know a bit more about solar then this

3. Girls can be engineers too you know!
Pink is now my favourite colour but when | was growing up | hated it, because every

Jifference when the back-up heating comes on? Absolutely Yes!

2 are still using the boiler to heat up the hot water every day in the summer months instead of
-e times that the sun cannot provide enough hot water. The chart below is monitered data fror
«d well-installed solar thermal system with the back-up heating (whether boiler or immersion h
day if the solar system has not been able to reach the required design temperature.

By Cath Hassell of

part of thei bsite i d beginner's guide.
e, art of their website is a good beginner's guide

Does it make a difference when you use the solar heated water? Well No!

[

In 2001 Cranfield University tested eight different solar thermal systems. The research showed
that there is a relatively small difference in performance between different draw-off patterns of solar heated hot water. When N
the load consisted of a single 150 litre draw-off early in the evening the extrapolated annual hot water production from the N R

P Hotwate wse

tested systems ranged from 956 to 1339 kWh (3,440 to 4,820MJ). When the load was spread over the course of a day with hot
water draw-offs in the merning, at lunch time, and in the evening the corresponding range was 1006 to 1350 kwh (3,620 to
4.860MI. A draw-off pattern that reauires water earlv in the mornine reauires that some hot water is stored overnieht. with

s below (from the EST report) clearly show what happens in a cylinder when the back-up heati
ire 10) and in the morning (Figure 11).

Le Penseur

Tomperature ('C)
Tomperahire (T)

500 900 1300 1700 2100
Time

|
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I love this toilet! (I also love i = = -3 o .
the most recent WC siphon from McAlpine, just to give you an insight into my wide ranging tastes. And plain crisps.) | got to | ot inadation femperatuce Figure 11. Example of poorly timed hot water and
actually sit on one (though not to use it as not plumbed in) on World Toilet day back in November. Very comfortable. Tips you B e sttt roee e

back subtly thus lowering your bottom beneath your legs.

up heating use
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Search | Go |

Welcome to the Low Energy Building Database, a repository of low-energy building information

This 4-storey semi-detached Grade |l listed Victorian townhouse has been eco-retrofitted
to a high standard of airtightness and thermal performance. The 170-year old, solid brick
building has been internally retrofitted with over 9 types of insulation material, each a
bespoke solution to localised performance requirements respecting the historic
significance of the existing fabric. The existing sash windows and doors have been
upgraded through the installation of double-glazed secondary glazing. High performance
insulation materials together with careful airtightness and thermal bridge detailing have
resulted in a historic building that is both highly energy efficient and more comfortable to
live in.

Semi-Detached, Solid Brick, Refurbishment
Project owner : Arboreal Architecture

@AECB Silver Standard certified building

New Farmhouse

Passivhaus Trust Awards 2014 Finalist - Kirsty Maguire Architects worked in
collaboration with Hope Homes and Morgan Associates to design and build this
farmhouse to the Passivhaus standard. Construction started in August of 2012, and the
building was completed and certifed as a Passivhaus 12 months later. The house has a
timber frame with |-joists, glulam beams and zinc cladding for the roof, a small wood
burning stove, with hot water provided by an air source heat pump.

Detached, Other, New build
Project owner : Kirsty Maguire Architect Ltd

‘7) Passivhaus certified building

|
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created to help inform the planning and development of low energy new build and refurbishment
You can browse projects in our database, you can also create and edit projects if you have a log-in.

New users can create an account.

About the LEB

During 2009-2010, the Technology Strategy Board implemented a
£17m programme known as Retrofit for the Future (RfF), to
kick-start the retrofitting of the UK's social housing stock. AECB —
the sustainable building association was asked to develop
appropriate energy performance targets for the competition and
provide ongoing support and guidance. The AECB and the TSB
have developed this database as an education and dissemination
tool, incorporating both the RfF projects as well as new and
refurbished domestic and non-domestic low energy buildings.
Find out more about the LEB

Home energy use check

The AECB Home Energy Check helps you to see how your
existing home energy use compares against retrofitted energy
efficient properties entered in the AECB Low Energy Buildings
database.You will only need basic information about the size of
your home and the amount of fuel(s) your home uses over a
twelve-month period. See how your property compares

Charts

Charts of Energy use and CO2 emissions and Airtightness compiled from




Lots of resources....

Charts

Charts of Energy use and CO2 emissions and Airtightness compiled from
aggregate data of all LEB projects. read more

+ Post-development energy use and emissions

+ Energy Use and Emissions — Refurbs and retrofits
» Aittightness chart

« Aitightness and energy targets

+ Perceived Comfort Levels

LEB Technical reference

This section of the website aims to explain some of the issues
surrounding Low energy building projects whether they are refurbishment
or new-build projects . Energy performance _._read more

« AECRB Silver Performance Standard

+ Energy performance targets

+ Fuel usage : coefficients

(¢ Refurbishment & retrofit- Technical Glossary )

—>

LEB News

Low Carbon Domestic Retrofit Guides

Low Carbon Domestic Retrofit Guides : The Institute for
Sustainability produced a set of guides based on the experiences
of the Retrofit for the Future programme. They detail the business
opportunities that retrofit offers, and provide practical and
commercially focused ... Continue reading —

Retrofit for the future

The Retrofit for the Future competition catalysed the retrofit of
over 100 homes across the UK, with an ambition of achieving an
80% reduction in the in-use CO2 emissions of each property.
Coordinated by the Technology Strategy Board | the ... Continue

reading —

( AECB building knowledge

....and clear explanations

New Build & retrofit: Technical Glossary

Air changes per hour (ac/h)

(volumetric), the number of times per hour that the air inside a building is changed.
Air permeability

defined in BS EN 13829. Units m¥mhr at 50 Pascals or m/h @ 50 Pa.

Air leakage index
per unit thermal envelope area (the CLP preferred definition). Units m*mhr at 50 Pa

CLP
The AECB's Carbon Literate Design and Construction Programme.

Delivered energy
the amount of energy which is supplied to final users, e.g., households, office buildin

Global Warming Potential (GWP)

a measure of how much a given mass of greenhouse gas is estimated to contribute 1
compares the gas in question to that of the same mass of carbon dioxide (whose G
nitrous oxide and sulfur hexafluoride have GWPs many times that of CO2, although (
larger quantities.

Heat Loss Parameter (HLP)

a building’s specific heat loss (in units of W/K) divided by the building’s floor area (
Units W/K m?

Low-grade heat

normally used to mean heat at a temperature of = 100°C

Mechanical Ventilation with Heat Recovery (MVHR)

a system of ventilating buildings, in which heat is recovered from the exhaust air stre
are two sets of ductwork, both connected to an air-to-air heat exchanger, with the air
balanced.

Passivhaus




Library of new build and retrofit, domestic & non-domestic buildings

Search filters

Floor Area

( AEC B building knowledge

Addressing Energy Consumption and Climate Change Adaptation in non-South facing, post-Decent Homes properties.

Viaw This Projsct

szt tzoing, y In 1892 This b 2

9 30 40 6o 80 00

=5 COxm? yr)

¢ In e Suture. Cur proposal is g

BISF Steel Frame House - 80% Carbon Dioxide emmision reduction through whole house upgrade approach including
innovative technologies
Existing: Seel frame Wi render 3 gl nout. Proposed: Existing render g remmed. resulation & render cladding: Wall, noof &
fioor Insulation 0 Skde exenslon; Main roof insulztion ; windows; Hige 'y 935 boller sening radiziors; Flue gas hest recovery; LED lights with 50K hours guaranieed max Iight oot

B o2 : win dispiay; Snower water hest recovery; Reduced water
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Clapham Retrofit

This 4-storey semi-detached Grade |l listed Victorian townhouse has been eco-retrofitted to a high standard of airtightness and thermal

performance. The 170-year old, solid brick building has been internally retrofitted with over 9 types of insulation material, each a bespoke

solution to localised performance requirements respecting the historic significance of the existing fabric. The existing sash windows and

doors have been upgraded through the installation of double-glazed secondary glazing. High performance insulation materials together with
careful airtightness and thermal bridge detailing have resulted in a historic building that is both highly energy efficient and more comfortable Download
to live in. as PDF

Graphs Figures Description Strategies Building D et a| I

Clapham Retrofit : Project images
Click on image to preview full size

Gallery

Y
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Useful strategy

Images Graphs

Design strategies
Planned occupancy
Space heating strategy
Water heating strategy
Fuel strategy
Renewable energy strategy
Passive Solar strategy
Space cooling strategy
Daylighting strategy

Ventilation strategy
Airtightness strategy
Strategy for minimising
thermal bridges
Meodelling strategy
Insulation strategy
Other relevant retrofit

strategies

Contextual information

|
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Clapham Retrofit

This 4-storey semi-detached Grade |l listed Victorian townhous
170-year old, solid brick building has been intemnally retrofitted
requirements respecting the historic significance of the existini
double-glazed secondary glazing. High performance insulation
historic building that is both highly energy efficient and more ¢

Figures Description Stratec

Two people with occasional guests. Both oc
Low temperature hot water heating. Gas-fired
Unvented hot water cylinder with solar twin ¢
Mains gas. Mains electricity.

Solar hot water collectors. 3sgm facing due
n/a - retrofit of existing listed building.
Natural cross-ventilation.

n/a - retrofit of existing listed building.
Whole house mechanical extract ventilation.

Continuous air barrier farmed by internal lime
below. 2nd floor ceiling membrane sealed wi
frames sealed with tapes. Grommets installe

Continuous layer of internal insulation. Caref
blanket, perlite, technopor, perinsul.

Whole house modelling in PHPPF.

Application of Internal wall insulation includir
insulation Existing concrete slab retained bu
Iytag screed.2nd floor roof filled with cellulos

Pre-design investigations undertaken to deve
allow a fine grain of design.

The existing building is Grade |l listed.

Useful detall

Images Graphs

Building services
Occupancy
Space heating
Hot water

Ventilation
Controls

Cooking
Lighting
Appliances

Renewable energy generation
system

Strategy for minimising
thermal bridges

Building construction
Storeys
Volume
Thermal fabric area
Roof description
Roof U-value
Walls description
Walls U-value

Party walls description

Party walls U-value

Clapham Retrofit

This 4-storey semi-detached Grade Il listed Victorian townhouse has been eco-retn
170-year old, solid brick building has been internally retrofitted with over 9 types of
requirements respecting the historic significance of the existing fabric. The existing
double-glazed secondary glazing. High performance insulation materials together w
historic building that is both highly energy efficient and maore comfortable to live in.

Figures Description Strategies Building

Two people with frequent guests.

Low temperature hot water heating. Gas-fired 12kVV condensing t
Unvented hot water cylinder with solar twin coil.

Whole house mechanical extract ventilation.

Digital controller with room temperature compensation, hot water
Integral isolating and thermostatic radiators valves to all radiators

Gas hob with electric oven.
LED lighting throughout.

All appliances A+ to A+++ rated.
Solar hot water collectors. 3sgm facing due south.

Continuous layer of internal insulation. Careful detailing of a rang
blanket, perlite, technopor, perinsul.

4
613m=

376 m=

Insulated 2nd floor ceiling with cold (but windtight) roof above. TG
0.15 wim? K

Internal wall insulation including: woodfibre, aerogel, |Qtherm, PIF
0.11 wim# k¢

Solid brick. Party wall returns to external walls insulated (u-value

1.21 wime K




COz2 emissions (kg CO2/m?.yr) Primary energy ( kWh/m3.yr )
0 0
Provious 55 Pravious 2!

Messured Messured

Energy target
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Energy and fuel use

Fuel use by type
24000

22000 -

- {TJBefore

18000 -

O predev @ forecast B messured

Grove Cottage

16000 -
14000

" Predicted

10000 —
8000 ==

6000

Fuel use kWh/yr

(=3 Measured

4000

2000
0

Electric oil LPG Wood

Primary energy requirement
350

- 284
:gz 3 <::I Before _
200 Predicted Measured

150 :- 108 n 120 Y
100 ' v

KWh/m2.yr

Pre-dev Forecast Measured
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Look at all projects’ energy & carbon performance:

Energy Use and Emissions — refurbishments and retrofits National average

o s et o e s o Click to explore
jects - Pr specific projects

Refurbishment and retrofit projects : Primary Energy

800
Primary Energy consumption kWhim2.yr
600
C
=
= I
% 400 UR average: T2 yT
o L ov ol ok | | | I I | | | I | || 1 I
214 32 314 334 18 29 42 54 21 7 181 0 4 185 138 12 87 13
I Pre-development Primary Energy [l Forecast Primary Energy Post-development Primary Energy (measured)
Highcharts com
Refurbishment and retrofit projects : CO2 Emissions
200
CO2 Emissions (kg CO2/m2.yr}
150
=
L'
E
= 100
=]
o
o
-
50 ‘ ‘ ‘ ‘ | | ‘ ‘ ‘ ‘ | ‘ ‘ | ‘ ‘ ‘
0|I||II||II|II||I|I||I|I| |||I
214 32 3214 384 186 225 42 4 106 Bl EJ R 3| 188 270 77 181 20 13 4 127 67 304 165 136 93 mz o1z 39 12 15 167 131
] Pre—devel €02 Emissi M F CO2 Emissi Post—devel €02 Emissi
Highcharts.com
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Air leakage results — for increased comfort and good energy performance

Airtightness chart

Airtightness

Click data-point to see full project data (opens in new window)

LEB projects airtightness

100
Airtightness m3/m2.hr @ 50 Pascals
g
% L ]
a .
O ®

R o . ¢ e e’ % o ® ¢ ..:

10 5 ° * . " ° = B 34 ere?t
@ o ® ee & o ] sseeee o
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S cest
= *
= PR

0.1

Project ID

® Pre-development Airtightness ¢ Final Airtightness

Highcharts.com
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Compare intention with results — e.g. which energy standards deliver

Airtightness and energy target

Click data-point to see full project data (opens in new window)

LEB projects airtightness

= 100
o Airtightness m3/m2.hr @ 50 Pascals
= .
n L ] ™ u | ] ]
L] "y L - - s HE [ n L
e ] u ™ n * (T " n " m S pasese 1 1 | TY R ARS
E L] . — mE sssetetp ™
- ] .o

't . ces-essssssssceseccss ©
;? g oemes® sssees o

.
E 1 LE] Ret®
5 L ]
5 |
= L]
=
E 0.1 -

Project ID

u Retrofit for the future initial o Retrofit for the future final

W AECB Silver initial ® AECB Silver final

m Passivhaus initial @ Passivhaus final CSH 6 initial

CSH 6 final ® Minergie initial Minergie final
u Other initial Other final

Highcharts.com
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Do occupants of retrofitted homes find them more comfortable? (yes)

Perceived Comfort Levels

Perceived comfort levels in 76 Retrofit for the Future properties before and after development.

Perceived comfort of properties : Retrofit for the future

Properties at a perceived comfort level

Pre Retrofit Post Retrofit

M very poor [ poor mixed | good [ excellent

' .
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Energy check — compare your building’s performance

Your energy & CO, report
Overview

Here is a table which provides a quick look at how your property compares to the average outcome of a Low Energy Buikding project. To further see how your property compares to individual LEB projects and how it compares overall to the averages, take a look at the graphs below detailing Primary Energy

usage and Carbon emissions.
Your results LEB postretrofit Project Averages
Totsl Energy Use 19000 kiviyr 10858 Kvhyr
Primary Energy Use 273 e yr 166 tivnme yr
CO; emissions 55 kg COmryr 37 kg COmryr

Primary Energy - Your property compared to LEB Refurbishment and retrofit projects

Primary energy is the amount of energy from coal, oil, natural gas,wood, coal, or other fuel that you use each year per square metre of your home. The UK average Primary energy figure for a household is 409 kWhim®.yr.

Primary Energy consumption kwh/m2yr

kWh/m2.yr

]

-
273 kWh/m=.
I - N l'l NN N

Actions - | Print this graph | [ Sava a FDF of this graph |

W Pre-retrofit Primary Energy B0 Post-retrofit Primary Energy (messured)

C0O2 emissions - Your property compared to LEB Refurbishment and retrofit projects
Annual CO; emissions represents the amount of carbon dioxide gas created each year per square metre of your home as a consequence of your household energy use

175
Your CO: emissions kg COJ/m2yr

25

T 55 leg CO2/m?

kg € Om2yr

Your CO;

]

m

I -I-ll'lllllllllll 11V LLLLRLLT
AEC B building knowledge

W Pre-retrofit CO; emigsions W Post-retrofit CO; emissions




NEW — Retrofit Knowledgebase

Categories Carbonlite Knowledgebase

Carbonlite Knowledgebase

Construction Features (37)

Below-ground Masonry, Crawlspaces and Basements (19)

Chimneys (1)

Damp proof courses and Waterproof Tanking (2) I:> M0|d: Cause’ EffE[t and Response 1 January 2002

Ground floors {11)

Insulation (20) This paper offers a review of a variety of scientific, technical and medical resources to answer guestions and to educate readers about the complex and

often controversial issues surrounding mold growth in buildings. This paper is intended for the construction industry, including manufacturers,

contractors and building owners and managers. It is not intended to provide design guidance or to serve as a training manual for mold assessment and

Roof structures (3) remediation. The goal is to provide readers with an understanding of the state of the science so they can be better equipped to prevent mold problems,
handle mold complaints when they do occur, and practice good risk management.

Masonry walls (11)

Timber (7)

Wall assemblies (21) Originating URL : hitpy//cymedn.comy/sites/wwww. wallcoverin
Year of publication: 1 January 2002

Environmental Systems (11) Relevant region :

Energy targets (3)

Categories: Background and concept, Key reference, Moisture in Materials, Rot, Mould and Bugs, Wall assemblies

MEV, MVHR, Passive Stack (2) Status : Publicly available
Monitaring & Metering (7) Publishing Organisation(s): Wallcoverings Association IZ Download
. . ) . Document - Mold: Cause, Effect and Response (206 kB)
Risk Points {46) |:> ST TR
Adr infiltration (4)
Reviewed 1 April 2014 1 April 2014
Climate (8)
Reviewer: Dr Jane Nicklin
Existing Conditions (12) Reviewer's organisation & position: Biological Sdences, Birkbeck, University of London
Flooding (2) Reviewer's professional qualifications: BSc PhiD

Reviewer's area of expertise and interest: Mycology, effect of mould on heritage materials
Fuel Poverty (1)

Heat loss (11} Strengths and weaknesses of the document

I Well written very informative, a very good source of information within the document but also in the appendices and references. Balanced.
Historic Status (7)

Indoor air quality (3) Potential benefit of applying the knowledge

. ; . An excellent source of information for practitioners and students
Maisture in Materials (32)

Relevance of knowledge to the UK
Occupants (3)

X . Good, other than section 5 which pertains to the US regs on liability, assignment and insurance.
Penetrating and Rising Damp (11)
Performance Gap (3)

Rot, Mould and Bugs (18)

Buildings at Risk in Wales 1 April 2008
Type of Information (45)

Analysis tools and techniques (4) Cadw has commissioned this report to identify trends and to inform future actions. It is hoped that local planning authorities will use it a5 a tool when
considering their priorities and future strategies for listed buildings in their area

Background and concept (18)

( AECB building knowledge




(ategories
/ Mold: Cause, Effect and Response

Construdtion Features (37)
Below-ground Masanry, Crawlepaces and Baserments (19) ‘ This paper offers a review of a variety of scientific, technical and medical resources to answer guestions and to ed
i . ‘ often controversial issues surrounding mold growth in buildings. This paper is intended for the construction indus
i FraEys

contractors and building owners and managers. It is not intended to provide design guidance or to serve as a trair
Darnp prool cowrsed and Waterprool Tanking (Z) remediation. The goal is to provide readers with an understanding of the state of the science so they can be bettel

Ground foors (11} handle mold complaints when they do occur, and practice good risk management.

Insulatian (20) Originating URL : http://cymedn.com/sitesiwww wallcoverings org/resource/resmgr/product_performance/wa- m
Masonry walls [11] Year of publication: 1 January 2002

Roof structures () Relevant region :

Tuwriber [T}

Categories: Background and concept, Key reference, Moisture in Materials, Rot, Mould and Bugs, Wall assemblies
Status : Publicly available

Wall assemblies (21)

Publishing Organisation(s). Wallcoverings Association ]
Emvironmental Systems (17) J+ Download

Crergy Largets (3] de Document : Mold: Cause, Effect ar

MY, MWHR, Passive Stack (2)

~

“Reviewed 1 April 2014
Reviewer: Dr jJane Nicklin

Manitaring & Metering [7)

Risk Points (46) Reviewer's organisation & position: Biological Sciences, Birkbeck, University of London
Adr infiltration (4) Reviewer's professional qualifications: BSc PhiD
Reviewer's area of expertise and interest: Mycology, effect of mould on heritage materials
Clirnate (B}
Existing Conditions (12] Strengths and weaknesses of the document
Flaoding (2] Well written very informative, a very good source of information within the document but also in the appendic
Fuel Poverty (1) Potential benefit of applying the knowledge
Heal logs {11) An excellent source of information for practitioners and students
Historic Sustes (7] ‘ Relevance of knowledge to the UK
Indoar air quality {3) \ \ Good, other than section 5 which pertains to the US regs on liability, assignment and insurance.
Maisture in Materials (32} N 7 ’
Decupants [3) /

PeneLrating and Rising Damp (11) — e
- Buildings at Risk in Wales

PerTarmance Gap (3)

Rot, Mould and Bugs (18)

'AE

Cadw has commissioned this report to identify trends and to inform future actions. It is hoped that local planning
considering their priorities and future strategies for listed buildings in their area.
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Training to achieve Certified
Passivhaus Designer (CEPH)

Guiding you through becoming a certified Passivhaus designer and giving you the confidence to tackle UK

Featured : CarbonLite Training

Passivhaus projects

This course is aimed principally at building professionals in the UK: Architects, Builders, Building Engineers and others who want to learn how to deliver
real low energy buildings. It introduces the principles behind the Passivhaus standard and methodologies and the use of the Passivhaus Planning
Package (PHPP) for achieving low energy performance. To get the most out of taking the full course we recommend that you need to have a knowledge of
UK construction systems, an ability to read building plans and an understanding of basic algebra.

O What does the course involve?
The Passivhaus Designer qualification is an internationally accredited scheme linked back to the Passivhaus Institut in
DES/GNER Germany. On successful completion of the exam delegates are listed on

the Passivhaus Designer database where they will be awarded either Passivhaus Designer or Passivhaus Consultant
CERTIFIED status, depending on existing academic qualifications.

PASSIVE HOUSE
DESIGNER

The CarbonLite Passivhaus Designer Programme is designed to prepare delegates not only for the exam but for future
involvement in very low energy building projects.

AEC B building knowledge




Certfied Passivhaus Designer Training Courses

Guiding you through becoming a certified Passivhaus designer and giving you the confidence to tackle UK
Passivhaus projects

CarbonlLite Students
100

94

90

80 ** Moodle Therm estimated this year o
Last 4 years: . " s . Moving to
student " more online
numbers 50 46 training...

40

30 30 30

20

0

2011 2012 2013 2014 est

Students per year

M Carbonlite ® Bath Uni* m Moodle Therm**

A EC B building knowledge .W A R M ‘Low Energy Building Practice Carbon Lite trai ners




Thermal Biitgi g Cour: /V@M/

AECB
(&:T{eJesly) L ite Online Training
1 Couwrse Inmaductonto U x Sy ]
- e www carbonlitetraining co.uk/cour s/ vew phpid moo=
¥ 0o you want Google Crvome to save your password? | Save password | | Never for this site |
e Admin |
. n
You are Logged in as Admin User fLogout)

Carbon [8i
# Home

B8 My Courses =
: il =) TRAINERS FOR THIS
COURSE

Carbonlite

Just starting?
o Allow acound 2 days to complete the whole course
> For Individusl topics the times ace given in mintes - (20m)
Click on the bive topic headings below 1o see the fopic.
Jobn Trimick
Thanics also to:

Click Open all” or Close L to opén or close all topics.
Liam M*Donagh-Greaves

Open all Close all
How to use this course (60m) —
= PROGRESS BAR =
NN mn
N

Leaming objectives (5m)
Overview of students

Introduction (60m)

Heat loss calculations (20m

Learn in your own time. Learn at your own pace. Learn to improve your buildings

Developed to prepare online system for CarbonLite Retrofit Course, this separate course is ready to pilot
y —
E AECB building knowledge




Thermal Biitly: g Gows

Lite Online Training

Aqua - skyscraper - Chicago - average winter temperature - 0.6°C

Video
tutorials

Y o
E AECB building knowledge



Thermal Bitdging Cours

&:]{eJely) L ite Online Training

O Competert Thormal Big. x & Xoww | View Tramaction | x Laethwrman® e | = New Tak %/ P thomntio introduct: 4 X RSy
L C 1) www.carbonftetraining co.uk/mod/pace \ew phplid mo =
e B Admin
i n
Carbon 58 :
# Home 2 My Courses ~ You are logged I &5 Admin User fLogout)
INTRODUCTION (S0M) =
453 NAVIGATION -
Introduction video # Home
O Myt
e ———" TG = Site pages
Dedamios - adoiradson Feu W = in My profile
| 3 = Current cowrse
™ theminto
i Participan
i Genenal
= % How to use this course
Follow _— o
L B8 Learning objectives (Sm)
& Introduction (60m)
WO rked 7 Introduction video
v
| L ) Ac
exampies .
Uw
® _¢ .
Pe hans
o B Heat Loss caloulations
LaL - i of {20m)
R - el Tl e B0 -
e s [T ) B Exercise 1 - wall comes

juection (60m)

B Exercise 2 - combined
thermal bridge {60m)

B Corventions and Software
{30em)

W Exercise 3 - gable wall 1o
roof junction (1 20m)

e Exercise 4 - ground flooe
o wall juncticn {120m)

B Exercise 5 - window
installation (40m)

Last modified: Wednesday, 18 June 2014, 7:53 AM

Currently in pilot. Available August 2014.§Taking bookings training@peterwarm.co.uk
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building knowledge

Scotland Central

Cheshire,
Staffordshire
& Shropshire

Miiton Keynes

Gloucester, Hereford —— E of England (Norfolk)

& Worcester-shires E of England ($uffolk)'

E of England (Essex)

Hertfordshire

Brighton

Somerset, Wilts, Avon
& Dorset (aka SWAD)

N
Q.
-
®
oc
O
-
<{
O
®
'

Interested? Speak to Debbie Mauger, Gill Rivers or an AECB Trustee
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The AECB CarbonLite Retrofit (CLR) Course is for members only.

The following contains extracts from CLR course material and filters have
been applied to certain images in this version of the presentation to allow
post-conference public upload.

|
E / ECB building knowledge




Carbonlite Retrofit Programme

R0
\\‘\n
LKLY

LT
\

1. An online searchable knowledge base

2. Online training & exam for decision

makers, manufacturers, design &

construction professionals, trades, building

owners.
. Understanding the effective application of energy

efficiency measures
. Reducing moisture related risks to property &

occupants’ health Al = \ 7
- Energy efficiency targets TR N N ey
. Financial modelling ;v/{f'gf;?'f’- L~ N SRR
. Lessons from retrofitted building condition monitoring 1 : W T TN
3. Project Certification Bagnlmlalab Lol b Ll
4. Financing Partners SRR

T e
T

an/al1a /1212 1w/a1a RIS V]

| I - » -
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Home Ownership and Renting
in England and Wales
15.0M

« Mainly domestic e e
focus for now occupied

8.3m

were rented

4.2 m

privately rented

« non-domestic section 7.2IM
added in future R - 2.2m

23 . 4 m rented from

local
authorities
households
in 2011 Census

* For all those
interested to help
decarbonise this lot

4. 1Tm}

socially rented

over the next 60 ) - 1.0m
ed f
years other social
7. 8 m landlords

owned with mortgage

Majority of households in England and Wales own their homes

y ==
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 Comprehensive (!) BUT accessible & useful
e Exam set at ‘Pass’ & ‘Advanced’ levels

Sections
. The CarbonlLite Retrofit Programme
. Buildings in the UK climate
. Understanding Buildings
. How we achieve low energy & high comfort

1

2

3

4

5. Retrofit building physics

6. Case Studies

7. Strategies for Fuel, Heat, Power & Services
8. Factors: Financial, Climate Abatement, Comfort, House Types
9. Financing

10: Glossary

|
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Sections

1
a
b

. The CarbonlLite Retrofit Programme
. National & Community Scale, Standards, Methodologies, Tools
. CLR programme elements, structure, process

c. Training course, exam, pass levels, CPD

d
e

. Certification system, checklists, evidence
. Embodied Energy and the 'Carbon Burp'

2

. Buildings in the UK climate]

a

b.

. Climate & Weather
Climate influence on building structures

c. Site scale micro-climate

d
e

=

. Building scale micro-climate in non-habitable spaces -
. Building scale micro-climate in habitable spaces

(e.g., IWI), between joists, at floor edges

Increasing detail and focus
within bigger context

. Building assembly scale micro climates: within constructions, behind layers

g. Bugs, moulds and rots; Identifying risks related to microclimates in unheated

& heated spaces.

3
a
b
C
d
e

|

A

. Understanding Buildings
. National & Community Scale, Standards, Methodologies, Tools
. CLR programme elements, structure, process

. Training course, exam, pass levels, CPD

. Certification system, checklists, evidence
. Embodied Energy and the 'Carbon Burp'

EC B building knowledge




4, How we achieve low energy & high comfort
a. Shape & Structure
b. Glazing

c. Thermal (including thermal comfort) Great synergy between pioneering

members’ projects & theory —
bringing building physics to life
helping reduce unintended
consequences

d. Air, vapour & wind layers

e. Ventilation - controlled

4[ 5. Retrofit building physics ]

a. Moisture mechanisms

b. Thermal mechanism & consequences

c. Differences between indoors and outdoors (AH, RH, vapour pressure balance,
effect of wind and stack effect etc).

d. climates in unheated spaces - crawlspaces etc. moisture load differences
between deep and shallow subfloor voids and how these affect the buildings

e. micro climates behind layers (e.g., IW1), between joists, at floor edges

f. risks relating to microclimates in, under buildings and within constructions T,
RH, WME: material decay, biological contaminants affecting health

% 6. Case Studies ]

See case study matrix

7. Strategies for Fuel, Heat, Power & Services

a. intro - which fuels? (LiM)

b. Appropriate scenarios for space and hot water heating systems
c. Overheating risks and space cooling strategy

d. Daylighting

30 4
26/7/12  3/11/12  11/2/13 22/

|
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low temperatures limit mould

growth

0
23/5/13 31/8/13

9/12/13  19/3/14 27/‘6/14

Timber at risk when surface water activity exceeds
duration shown

0,95 for 1 day [Material group: woodwood based]

| 580-95% RH (Material group: concrete)

4 >0.85 for Tdays (Material grous: woodwood based)
>B0-85% RH (Material group: wallpaper/plasterboard]

4+ 0,75 for 30 days (Materia group: wood/wood based)

/13 30/8/13  8/12/13 18/3/14 26/6,

dessication of mould
myceium but spores survive

Timber at risk when surface water activity exceeds
duration shown

- >0.95 for 1 day (Material group: wood fweod based)
>90:95% AH {Material group: concrete)

= . 2085 for days (Material group: wood wood based)
\ | >B0-85% AH {Material group: wallpaper/plasterboard)

A = 50,75 for 30 days [Material group: wood/wood based)

dessication of mould
myceium but spores survive



. Strategies for Fuel, Heat, Power & Services

. intro - which fuels? (LiM)

. Appropriate scenarios for space and hot water heating systems
. Overheating risks and space cooling strategy ]f\j Mitigate for 2°C adapt for 4°C!
. Daylighting

oo o o o~

. Factors: Financial, Climate Abatement, Comfort, House Types

Not forgetting the easy stuff!

3
[ a. Cost effective energy efficiency measures — the low hanging fruit
b. Whole house, lifetime costing evaluation methods
C

. Scenarios & Sensitivity Analysis

9. Financing
a. Financing Partners

10: Glossary

In principle agreement with Ecology Building Society:

» Deep retrofits certified under CLR will attract mortgage rate discounts

|
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Table 3. From Residential Retrofit 20 case studies

kWh/m2.a
House Housetype Age  Int floor Pre- Post Retrofit cost Cost approx CLR modelled
area retrofit retrofit £ £/m2 payback yrs cost £/m2
measured
TSB90  detached Pre1919 177 316 118 117750 665 61
T a6
- f? TSB28  town (3st) Pre1919 115 250 128 69870 608 58
Cap Ita COSt [ TSB84  town (3st) Pre1919 112 220 129 53025 473 45
TSB108 town (3st) Post1919 96 566 219 62742 654 94
T a5

Marginal cost?
J Transparent, open book

Predlcted VS TSB77/78 Semi Post1919 80 531 107 87522 1094 97
TSB72  Semi Post1919 130 350 160 70252 540 58

TSBE4  Semi Post1919 69 544 113 58567 855 77

meaSu red COSt’) TSB25  Semi Post1919 83 321 231 92795 1123 173
" TSBE8/69 Semi Post1919 7 663 188

TSBEO  Semi Post1919 75 620 160 53541 712 77

TSB10  Semi Post1919 74 678 218 88967 1202 172

E—

Bungalow Old 3 Storey Town House Semi Detached HC‘“S?‘UPE'S
Z Z Z
s ¢ 2 & : ¢ % & : ¢ &
T % 3§ § & 3 3_§ & =z 3 3_ % %
| = = = [ [=] g = = = o =1 g = = = o [=]
< m (ST o wi e m o o wi e m (ST o wi
: . 2 r N \ N f L f -
Specific Space Heat Demand kWhim%a 152 148 133 40 69 49 40 @ 16 86 69 51 56 24
Space Heat Demand, kWhia 9612 8787 8337 10214 6813 5878 962 6576 4857 3896
HeatingtCOxfa 241 205 195 096 059 255 1589 137 139 055 166 113 091 092 042

lifetime tCOz saved| 64 74 92 140 173 106 148 177 160 225 90 109 136 122 165

lifetime cost, £ (ve means savings)| -9204 5144 2845 7380 9353 | -18689  -7483  -13480 1563 5619 -16688  -1066  -9075 6290 2474

tot capital cost of measures excl extra for loan| 40532 51,175 45,959 BRBOOE 72973 51229 £5.187 B3.717 YB3 78243 44638 59738 56,207  EBEESY  1E9.232

. £ (- means scenario was cheaper than base case) -0.03 0.01 -0.01 0.01 0.01 -0.04 -0.01 -0.02 0.00 -0.01 -0.04 0.00 -0.01 0.01 0.00
Cost per m? floor area 602 760 683 1010 1084 33 400 3N 452 483 517 685 651 772 801

Cost Per Tonne CO;z saved, EJtCOg| 144 69 32 53 LT} 77 50 -6 10 25 185 10 &7 52 15
Form Factor, 4.1 45 43 47 . 4.8 | 1.8 2.0 19 2.0 {19 || 28 31 3.0 3.2 L 32
— — —

How much heat ‘should’ deep retrofits save — is it all about Passivhaus? Q O

|
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Retrofit Standards

W[ T AT RV E TR (o] s Lo Jo 1 g (AR 120-150 (this figure is still being researched)
insulated homes

Passivhaus Classic 15
EnerPHit  E
New categories for rebranded PH family of standards:?

Passivhaus Plus + renewable energy equipment & strives to meet the definition
of a “nearly zero energy building.”

Passivhaus Premium Incorporates a renewable energy system that is large enough to

aim for the goal of an “energy positive” building. To be based on
the building's footprint rather than the total floor area

Energy Conservation Building 'nearly Passivhaus buildings' - not quite achieving the standard
0
0

3
AECB Silver 4
CLR modelled house types ‘Deep IWI ‘Deep EWI’

Bungalow (form factor 4.0 ) 68 41 (Silver possible)
Semi-detached (form factor 2.8) 57 22 (EnerPHit possible)

3 Storey Town House (form factor 1.7) EYASIEE X 1e](=)] 13 (Passivhaus possible)
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Understanding likely environmental conditions associated with
micro-climates in buildings & assemblies

Humidity map

|
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Overlay existing thermal bridges

1‘-"
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Overlay existing thermal bridges

Thinking in context
about:

N

 Size & location of
existing heat flows

| "
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Thinking in context about:

» critical comfort thresholds
e critical mould risk thresholds

y &=
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Thinking in context about:

* Retrofit measures — can be ‘repair’ measures too
« Not just making it ‘no worse’ but making it ‘better’

| "
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Thinking in context about:

« Are retrofit solutions likely to deliver improved comfort, energy
savings AND minimise risk of rot or mould?

Y A
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CLR aims to build up
over time a larger
library of materials for
ongoing use by
trainees.

Helping to gauge the
detailing and
specifying challenges
for different building
types, construction
types ...

o LAY ey
Y
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The improved understanding & confidence resulting from
CLR programme aims to improve both strategic and detalil
level decision related to:

« Climate, Health & Energy Security issues relating to
retrofit policy

« Management, design & construction work

« Business activity relating to existing buildings

..and help avoid or better manage unintended

consequences from the necessary radical refurbishment of
our building stock

y &=
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Publish projects to

public database Manage CLR projects  Manage Silver projects

@ Create New Project |

Your Saved Projects

PrOJect Name Publish Download Energy

.7 King Canary Cottage 30 Jun 2014 __ PDF View Charts g7 edit certification @@ view cert
Lo test1 10 Jul 2014 draft _a}; PDF View Charts [z edit certification [g& edit
[0 test2 10 Jul 2014 draft _}'_ PDF View Charts [z edit certification [g& Begin

Projects marked ‘Draft’ are not viewable by the public. You can toggle the relevant Draft/Publish status by clicking it

LEBD entry

Interim certificate at Stage 2 Pay Certiication Fee
Completion Certificate at Stage 3 (fee)

AECB Members £60
tification / Edit Interim Certification Data

Non-members £250

. Benefits of AECB Membership
Enter rim Review Join the AECB

Design Data

R
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Comprehensive but easy to provide CLR evidence register, includes:

+ \entilation type

* Ventilation designed by Emphasis on installation of heating & ventilation
« Ventilation commissioned by eqUipment - checklists

* Person responsible for Pressure test

* Design Certifier Name

+« Tradesperson Certifier Name

« Designer CLR course pass date

» Designer CLR course pass certficate reference id

@ Specify energy model used if any - PHPP or SAP

s frades CLR course PASS date

Energy Model Select one... ﬂ
+ trades CLR course PASS certificate reference id . (7) Heat demand (PHPP) = 40 Khi(m.a)
PHPP use not required ..o s
+ Heat demand
. b ut re CO m m e n d ed (i) Primary energy demand (PHPP) = 120 KWh/(? a)
* Primary energy demand Primary energy demand W a)
(PHPP)
[ * Overheating ] C h ecC kI |StS (i) Overheating (PHPP) < 5%

Overheating Risk (PHPP)

|
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Emphasis on moisture risk issues: comprehensive checklists for IWI, EWI, Floors...

Checklists to be used at
design, specification stages
and of course on site.

Act as basis for CLR
certification evidence

y —
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Eddie Walker

Eddie Walker's legacy has been used to partiall ,./
fund the AECB's ambitious CarbonLite Retrof' 4

Programme (CLR).

.
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