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Whole House Retrofit

{0

HAB-LAB

Problems for Councils

The Performance Gap / BPE
Hab-Lab

Additional Concerns

Current Case Studies / Whole House Retrofit
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Problems for Councils... ) D> 0 0

HAB-LAB

SHQS
EESSH 2020 (and EESSH 2032)

Fuel Poverty

‘Hard to Treat’

Mixed ownership patterns / consolidation

Rural, off-grid properties

Maintenance

Climate change?

Financial Context...
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Problems for Councills...

HAB-LAB

« SAP / RASAP and the associated industry isn’t very good

“
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0 0 0 0 0 0 o | v | N | N N/A
0 FLOOR INSULATION 68 | LOW ENERGY LIGHTS | 70 SOLAR WATER HEATING 71 | ves | e0 0 Low E Lighting + FS Change 7 YES £550.00
0 0 0 0 0 0 o | N | N
MAXE 69 (PASS) FLOOR INSULATION 70 | LowenereyuGhTs | 12 SOLAR WATER HEATING 73 | no| N | N Low Energy Lighting 59 £400.00
0 0 0 0 0 0 o | no| e | N
MAXE C69 (PASS) FLOOR INSULATION 70 | LowenerayueHts | 72 SOLAR WATER HEATING 74 | vo | e | N Low Energy Ughting 9 £400.00
MAKE 059 (PASS) FLOOR INSULATION 70 | LowenerGyuchts | 72 SOLAR WATER HEATING 7 | no | N | no Low Energy Lighting 6 £400.00
MAXE C59 (PASS) FLOOR INSULATION 70 | Low enereY UGHTS | 72 SOLAR WATER HEATING 7 | no | N | N Low Energy Lighting 69 £400,00
MAXE C70 (PASS) FLOOR INSULATION 71 | owenereyueHTs | 72 SOLAR WATER HEATING 74 | no | Ne | N0 Low Energy Lighting 70 £400.00
NO ANSWER 0 0 0 0 0 0 o | m | wno
0 0 0 0 0 o | v | N | no
(Sheitered Housing) 0 0 0 0 0 0 o | ne | wo
NO ANSWER 0 0 0 0 0 0 o | N | N
0 CAVITY WALLINSULATION | 56 | FLOORINSULATION | 63 0 0o | no | N | No Not possible given options avallable
0 FLAT RODF INSULATION 6 | mooRinsuLAnoN | 71 SOLAR WATER HEATING 72 | no | N | no Flat Roof Insulation ) YES £7,000.00
0 FLOOR INSULATION 60 |SOLAR WATER HEATING | 61 SOLAR PANELS 76 | vo | N | N Floar insulation + Solar PV 75 YES £7,800.00
0 FLAT ROOF INSULATION 6 | rooRinsuLATION | 71 SOLAR PANELS 72 | no | N | no Flat Roof Insulation 5 YES. £7,000.00
0 FLAT RODF INSULATION 68 | roorinsuaion | 70 SOLAR WATER HEATING 722 | wo | N | wo Fat Roof Insulation + Floor Insulation 70 Y5 £1200000 | Good fabric first
support workers require to be present) - 0 0 0 0 0 o | no | N | no
Awiy to end Jon 0 0 0 0 0 0 o | we | N :
MEASURE - HIGH PERFORMANCE [REASE LOFT INSULATION TO 270§ 33 PAVITY WALL INSULATION 38 FLOOR INSULATION a8 | vo | Mo | o | toft+oor insulation + Solar Thermal + Solar PV 64 YES. £13,10000  |Need to check as
":AEASURE - REPLACE a;ll.;ﬁw;é;, Lm NI mJ Loft + Floor Insulation + Solar Thermal + Replacement
MEASURE 6 - HIGH PERFORMANCE LOFT INSULATION TO 270 32 FAVITY WALL INSULATION 35 FLOOR INSULATION 3 | o | N | No Glazing + Replacement Doors + Solar PV 65 YES £18,600.00  |Need to check as
EXTERNAL DOORS D59, STH MEASURE - FLOOR INSULATION 54 | LOW ENERGY LIGHTD | 55 SOLAR WATER s8 | o | N | N Floor Insulation + LE Lighting + Solar PV 67 YES £8,20000 |Need to check as
4TH MEASURE - HIGH PERFORMANCE
EXTERNAL DOORS D62, STH MEASURE -
SOLAR PANELS - C74 FLOOR INSULATION 57 | Low enereY LGHTD | 58 SOLAR WATER 61 | no | N | N Floor Insulation + LE Lighting + Solar PV 70 £8,200,00
0 0 0 0 0 0 0 o | N | wo
New tennant needs rebooked 0 0 0 0 0 0 0 No NO
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Problems for Councills...

0

HAB-LAB

* |t's already difficult enough

 Why make it harder?
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The Performance Gap {#) > 00

HAB-LAB

* It's already difficult enough

* Why make it harder?

Because its not working:
* We're not saving the energy we thought

* We're creating other problems

4
L A S o | )

At |IEA EBC symposium today BEIS confirmed
new homes built now will have to be retrofitted
before 2050. Crazy! We need NZE new homes
now!

SETVES s
: 2 FEELA
K ‘
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The Performance Gap {#) © 00

HAB-LAB

 Aware since around 2010

* To begin with focussed on
energy efficiency

* Raised awareness of
shortcomings in most commonly
used prediction calculations

ECON 19 "Good Practice"

EAr A A

R g g

@ Measured haat loss
m Pradicted heat loss

5“’\5“"\\‘\50\"’\\@
Q’?JQ’JQ’!Q’Q‘Q”FJ
Dwellings

iARCHITECTS

Figure | Messured v Predictsd whole hause hest 105 1or |6 dwelings®

BREEAM estimate [ I e

|
Design estimate | << What the designers predicted

benchmark >>

Hor comomtion I
after completion << Actual outcome

ECON 19 "Typical"
benchmark >> —

0 20 40 60 80 100 120 140 160 180 200

Annual carbon dioxide emissions (kg/m’ treated floor area)
(CO, factors taken from Energy Consumption Guide 19 (1998) - ECON 19)

<< “Good” benchmark

source: see discussion in S Curwell et al, Green Building Challenge in the UK, Building Research+Information

27(4/5) 286 as presented by Bill Bordass of the Usable Buildings Trust in August 2010 in a talk entitled “A new
Professionalism: An Introduction to Soft Landings



The Performance Gap {#)

HAB-LAB

Anticipated Energy savings not being realised

Air Quality Issues

Thermal Comfort Issues

Building Fabric Issues

Services Complexity / Clarity

People Issues

Compliance Concerns

Quality Control Issues

Heritage Concerns

Placemaking Concerns
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3PE + Hab-Lab ¥ o0

 Building performance Evaluation (BPE)

* Now tends to focus on 4 areas:
« Energy Consumption Monitoring
* Physical Testing (of building and systems)
« Environmental Monitoring

* People Engagement

 First BPE studies were long-term, detailed
and expensive...

* ... SO Hab-Lab developed to be more
responsive, commercial, targeted to Client
needs
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Hab-Lab ® ® 0 ¢

HAB-LAB

Compliance « — | F— . Environment
| |
SAP/ RASAP/ EPC | | Thermal Temperature
SBEM RH/ Vapour Pressure
EESSH l l IAQ- CO2
Building Control- Section 6 & 7 | | Formaldehyde/ VOCs

Passivhaus (PHPP) Particulate Matter
EcoHomes (BREEAM) . Indoor-Outdoor Data Loggers
Energy Assessment g — Accoustic Performance

Retrofit Proposal Review Heating & Ventilation Checks
Funding Assessment

Occupant Surveys

Post Occupancy Evaluation (POE)

U-Value Tests DomEARM
Airtightness BUS
Thermography Handover Support
Hygrothermal Modelling (WUFI) Quick-start Guides

Energy Monitoring & Submetering Education of Staff
Building Integrity Checks H A B vt L A B Toolbox Talks/ Training
Performance Gap Assessment

Co-Heating Test

iARCHITECTS




Hab-Lab {1y © 00

HAB-LAB

Energy monitoring Indoor air quality Building fabric measurements People
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Making BPE Accessible

HAB-LAB
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On-site data 2 Data analysis
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* Insufficient ventilation * Comfort and heath affected by poor IEQ
¢ Thermal bridging & Thermal * Lack of understanding in heating
bridging controls and ventilation strategies, ...

* High air permeability
* Lack of detailing
* Funding limitations

 Risk of Interstitial condensation, ...

© 0000060000000 000000000000000 00
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5 Workshops 4 Reports
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Investigation {® O 00

HAB-LAB

. E_vqluate 3 IWI systems with [ |
similar lambda values ‘; | |
2 Instader's predicted Uovalue (W/miX) !
* Not much difference in practice... § SAP presiced Ualve (W/mX) | | 0.33
) . . . : Measured U-value @1 60 (W/mix) | ‘ 0.39
... but many issues with installation | % %
3 Instalers predicted U value (W/mlx) | ‘ | 03
* Preparation and quality control of E o aporescnd toive i) | 029

i |
Measured U-saive @1 60m (w/max) I o 33

Instader's prodicted U-value (W/m2x) 027
1' ﬁ

SAP predicted U-alue (W/mx) | ?28
| |

Installation biggest issue for Client

R U1 Grgpen

0 0.1 0.2 03 0a 05 06 0.7

iARCHITECTS




Ventilation, |[AQ, Moisture, Fabric © 00

HAB-LAB

 Ventilation and Internal

Hab-lab

. ) . _—

Air Quality (_IAQ) IS 89% tickievents BPE- Phase 1

inadequate in almost - Findings

every home studied, and 44y %o windows

is not funded as part of regularly Monitoring Period

retrofit measures oy Donotuse —O- O
89 Jo ?g:::glgs October March

2015 2016
* Increased risks of

condensation, mould,

%
. § Do not meet

House Dust Mites, VOCs e EESSH

and other known air 5 Insufficent

quality hazards - ° poor 1AQ

Increased likelihood of Do not meet

asthma, COPD and other recommiended values

health problems

Poo.r/.excessive

* Moisture issues lead to ogns ol Airtighiness

building fabric problems & mould

» Lobbying to get
ventilation included in
EESSH 2
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Advice

HAB-LAB

 Resolve ‘cold floors’ in solid floor,

‘No-fines’ concrete tenement
« Expensive to decant tenants

* Opportunity to work on a void...

Dew point is located

within insulation board

Internal surface temperature: 20°C,
which means no risk of surface —p
condensation

Temperature within building fabric is
consistently above 16°C, which means
no risk of interstitial condensation

TV R AR Aol kA wh

FIGURE 2

uninsulated floor « 6omm XPS

EWI extended soomys

soomm
the external ground |

EWI) extended soomm below

ground level

iARCHITECTS

ground floor surface

ground floor junction
losses losses

(W/m2K) (W/mK)

The area H : Multiplying the junction
of each element multiplied H E PSl-value by the junction
by : : length
....... s Yaluegives its .....0 1...glestheunetion heatlass,...:
anticipated

TOTAL GROUND FLOOR HEAT LOSS

heat loss.
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HAB-LAB

Guidance / Consultancy

‘U’ value or
reality?

comfort and health,
and building fabric

* Related to energy,

)
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)
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« 18 problems

J
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Better Retrofit. ..

0 o 00

HAB-LAB

A New Approach / A New Professionalism

Balance:

Balancing energy efficiency with health issues and building fabric
and conservation issues

Reality:

Greater interest in moisture, quality control / workmanship and
working ‘beyond’ SAP / EPC / EESSH

People:

Engaging and upskilling people, education, better design of
services and controls, better commissioning and handover

Heritage:

Learning from conservation skillset: different materials and

construction types, importance of maintenance, ‘significance’ and
good surveys

iARCHITECTS
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SUSTAINABLE RENOVATION:

IMPROVING HOMES FOR ENERGY._ HEALTH AND ENVIRONMENT
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CHRIS MORGAN

A SEDA GUIDE TO BEST PRACTICE, FUNDED BY THE PEBBLE TRUST

— =The John Gilbert J. "' HISTORIC @
W Pchble Trust  [ARCHITECTS| &
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Additional Concerns @ ® o

HAB-LAB

w
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EESSH 2032 (B - 81)

Climate Change / resilience
* Overheating

* Flooding

« Storm Damage

« Maintenance

Resource Consumption ( 3 planets)

Health & Pollution

Biodiversity Loss

iARCHITECTS




Why Whole House Retrofit? {41 © 00

HAB-LAB

Business-as-usual Whole House Retrofit

* Piecemeal, does not save energy effectively  Effectively saves energy as predicted

Cannot easily meet EESSH 2 Will meet EESSH 2 (zero fuel poverty)

Can deliver EE at scale needed

Cannot deliver EE at scale required

Can create / exacerbate other problems Addresses other problems

* ... comfort issues ... comfort, health & building fabric

* ... health issues ... site quality and compliance

* ... building fabric issues ... heritage and placemaking issues

« Does not address site quality ... climate change resilience

* ... heritage issues * ... regeneration, community, biodiversity
... people skills / understanding « ... people skills and understanding

... compliance issues

... Is commensurate with realistic sustainability
iARCHITECTS




Why Whole House Retrofit? 11 CR

HAB-LAB

Business-as-usual Whole House Retrofit
» Costs less in short term « Costs less in the long term
* Costs less in the EE “pot” * Costs less across all “pots”

iARCHITECTS




Why Whole House Retrofit? 141 © 00

HAB-LAB

Business-as-usual - COSTS Whole House Retrofit - COSTS
o £0.4k - £25k (EESSH 1, EESSH 2 will be x3) « £5k - £50k for EnerPHit WHR
« Hard to Justify * More than one budget?

« Energy efficiency / fuel poverty

v g 2 + Health / NHS
5 online certification platform — o
e | | || L\-— Maintenance / Climate Change
A 4 2 A 4 . -

5 ] « Community Health / Resilience
3 ﬁ il A * Heritage
E 0 l ‘ } ]ﬁ éi.— II'~

~ ol buldng_| » Perspective - bathroom / kitchen / windows /
s Roront | | oot refurbishment?
- - Phasing (External / internal - opportunistic)

« Economies of Scale

iARCHITECTS




Case Studies @ ® o

HAB-LAB

Owners’ Group, Glasgow
« Straight ‘conservation’

* Private money, HS loans, mainly
maintenance (roof and stonework), some
energy efficiency

N EE me .- HA ™M

#ETE BN BN L | '

R:0-:O-T'S & F-RUIT-S CLASGOW DAIRY COY RS0k a8 o (VR B gol =i L -

23]
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Case Studies { o0

HAB-LAB

Owners’ Group + Stirling City Heritage Trust, Stirling
« Straight ‘conservation’ (75% funding)

* Minimal energy efficiency

iARCHITECTS




Case Studies {® O ® o

HAB-LAB

Social Housing, Glasgow

 Tight budgets, but broader commitment

iIncluding both energy efficiency and
maintenance

« SG funding and own monies

iARCHITECTS




Case Studies { e

HAB-LAB

Canongate Housing, Edinburgh
* Owners’ Group + Edinburgh World Heritage
« EE + Heritage Funding (B Listed) + private contribution

iARCHITECTS




Case Studies ©O 00

HAB-LAB

Cavity Walled Housing, Paisley
e Council-owned

 Innovative detailing to create high perforce
energy efficiency with zero moisture risk

* Hygrothermal modelling

q,U alue :
1.25W/m2K
| ™ u".

4.1 Initial proposals

Inside
Ouytsid
Inkide

Inside

I LSS St

Option 1: Option 2: Option 3:
Leave czi\vity Extract Extract
and cavity existing existing
wall cavity wall cavity. wall
"""" Hsuiation insulation THSUTAtion
infill Lol o !
3
a
Q o
Option 4: Option 5: Option 6:
Extract existing Extract Extract existing
cavity wall existing cavity wall insulation
insulation,_refill cavity wall Propodedfitbavivamdtivall
cavity with insulation, . ._polystyrene beads.
tild-up o tIOFS M‘I‘geﬁ' in fs e
polystyrene Ieaving(':ﬁe pop nstall 8mm H RAH‘

cavity preliminary Jywabesnea kpdatjons.
insulated.
ARCHITECTS ™" ™"




Case Studies

Social Housing, Paisley
« Part of Wider Strategy
« EnerPHit standard

iARCHITECTS
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Case Studies {# e

AAAAAAA

Tenement EnerPHit, Glasgow

« SFC funded for extensive monitoring and
evaluation

« 8 flats, partnership with Contractor

e Supported by GCC, with COP26 in mind

iARCHITECTS




Case Studies { ® o

HAB-LAB

Social Housing, Paisley
75 homes to EnerPHit standard

« BEIS funder (£1.3m) to demonstrate
mainstreaming and cost efficiencies

iARCHITECTS




Case Studies

HAB-LAB

Social Housing, Paisley
« Client Requirement: PAS 2035 compliant

« Engaged as “Retrofit Designers” +
“Retrofit Co-ordinators”

e Careful evaluation and risk assessment

Figure 0.2 - A flow-chart illustrating the domestic retrofit process that users are
expected to follow in order 1o meet the requirements of PAS 2035

PAS 2035:2019

Retrofitting dwellings for
improved energy efficiency -
Specification and guidance

ARCHITECTS

BSI PAS 2030 Steering Group
BSI Retrofit Standards Task Group
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External solid wall insulation| | & | & > - sleo|e ) I A [
Cavity wall insulation| @ ® o LdAAE T A= o Pad) (k] Lo
Party cavity wall insulation| =l T o ¥ | & |-
Loft Insulation (between NG over ceiling joists "l ‘ = I 5l i i
Lokt 4 and 7 rafters)| F F ‘ - | ‘:‘
Room-in-roof | ion) #} sl i F = E =
Flat roof Insulation| i ! & llE ]
Floor insulation (solid or suspended L L i il k| ‘ :
“HIot water cyinder insulation ! ] il T E
Primary plpework insulation| ] i 1]
Draught-proofing and air-tightn L 4 LS =%,
New or replacement windows| @ ¥ =y
New or replacement external doors| g BED B =
Boiler repiace: Il in
Boiler repa il
New heating A I
Electric storage heater replacement]
Electric storage heater repair =
fwarmairneang) [l | L | ] | | #
Heating and hot water controls| T ] 0 it
Flue gas heat recovery| U
Intermittent extract ventilation = =
Passive stack ventilation| | v
Heat recovery roomventiators| | | | i
Decentralised mechanical extract ventllation) e ]
Centralised mechanical extract ventilationf I
Mechanical ventilation w |3 ) [ U
Radiator panels| g
District heating connectio ] = =
District heating - heat meters
Alr-source heat pump)|
Ground-source heat pump|
Key Biomass boile W
Measures are independent and do not interact Micro combined heat and power| [
Measures interact or may connect and require construction details Solar photo . [r
Measures Interact and require y specifi and/or Micro windpower, i) 1]
Measures are not appropriate together or should not be combined Micro hydropower] 1] |8 18]

§ Sotar water heating|
Energy efficient lighti
Energy

ent apphances|



Case Studies {

HAB-LAB
= PN =
. T // i
Cross Walls, Paisley = § =
. . . AN s
* Pilot Project first /§ =
j AN S,
« Options for different g% . 2=os =
circumstances = 4L 1 f% e II%L gL s
« Offsite Manufacture . /% 77 e e
T : e ] ;'_—-'F:..:===-'A.‘.':'
Proposed Roof 7
Timber cassette (" opssm: b
Building fabric strategy: hybrid
- Wall type 1:traditional EWI
PV panels -Wall type 2: timber cassette panels
jm;mr?wﬁzm:?umm
{lifting existing timber floor boards)
Services strategy:
£ Fitted internally in existing utility and
- K wet rooms .
Wall type 2
Wall type 1
Under floor insulation

Proposed building fabric improvements
Option 1/ End-terrace house

iARCHITECTS




Case Studies ® > 0 0

HAB-LAB

New-build Passivhaus Housing
« 35 completed/on-site, 200 in development

« Same issues

e
| i 1
I ~ |

T
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Why Whole House Retrofit? @

HAB-LAB

Whole House Retrofit

« The only way we can realistically meet low / zero carbon targets

Without causing or exacerbating a range of additional problems (ie costs)
... comfort, health & building fabric

... site quality and compliance

John Gilbert

... heritage and placemaking issues
... climate change resilience
e ... regeneration, biodiversity

* ... people skills and understanding

PAS 2035 will help

iARCHITECTS




Thank you
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HAB-LAB

@Hab_Lab
@johngilbertarch
www.|johngilbert.co.uk



http://hwww.johngilbert.co.uk

