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University of Salford Energy House 1 Test Facility

 Salford Energy House (Energy House 1)
* Replica of a pre-1920 end-terrace built using reclaimed
materials and construction methods of its time

« Over 200 permanent sensors monitoring energy and
environmental conditions

* Additional ~150 sensors installed for DEEP

« Central heating system can be fed by either a boiler or air
source heat pump

« Automation of openings, appliance use, domestic hot water
* Adjoining dwelling enables conditions in neighbour to be
simulated
* Environmental chamber
« Temperature range of -12°C to 30°C
« Simulate wind, rain, and solar radiation
* Provides a repeatable test environment
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DEEP Retrofit Project

« DESNZ Demonstrationn of Energy Efficiency Potential (DEEP) Project
* Collaboration with Leeds Beckett University and Loughborough University

* Energy House 1 provided a detailed case study investigating solid wall fabric retrofit
thermal performance and its interaction with space heating systems

* Testaims:
« Compare differences between piecemeal and whole house approaches to solid
wall retrofit

* lIdentify unintended consequences of fabric retrofit focusing on the risk of
surface condensation and mould growth at junctions between elements

* Methodology:
* Full fabric retrofit of the Salford Energy House following both approaches to
fabric retrofit
* Fabric thermal performance measurements throughout the retrofit process
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Energy House DEEP Piecemeal Fabric Retrofit Programme

Test stage\Retrofit Roof Openings Ground floor External walls Whole house approach
measures
10 ) . Cold roof- 100 mm
- Stage 1 - baseline mineral wool
_D 'E' rated uPVC double
glazing and doors
10| stage 2 - roof Suspended timber -
) 9 uninsulated
_[I 225 mm brick with 12.5
mm wet plaster

Stage 3 - openings Junctions untreated
a0 Additional 170 mm mineral
— wool. Total 270 mm

mineral wool A' rated UPVC dotbl
'‘A' rated u ouble

Stage 4 - groundfloor glazing and GRP doors

a0 150 mm mineral wool
between joists + vapour
. barrier 102 mm mineral wool

2;;?36?:;1 E:ﬁwre[ﬁffigmeaf external wall insulation

adp (EWI)

* Simulation of the piecemeal full fabric retrofit process

* Fabric thermal performance measurements at each test stage
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Energy House DEEP Piecemeal Retrofit Measures

 Conventional retrofit materials
* Specified to meet Approved Document Part L1b

* |nstallation intended to simulate ‘typical’ practice

= ©McCoy Wynne
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Energy House DEEP Piecemeal Approach to EWI
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Energy House DEEP Whole

%

Piecemeal
retrofit
approach
retrofit

Whole
house
approach
measures

Conversion from piecemeal full retrofit to whole house approach full retrofit
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House Approach Retrofit

Openings

Ground floor

External walls

Whole house approach
measures

Test stage\Retrofit Roof
g Stage 1 - baseline Gkl oD i
mineral wool
unif
10 Stage 2 - roof
o[
Stage 3 - openings
qan
Stage 4 - ground floor
aao
Stage 5 - EWI [piecemeal
o approach full retrofit] i
Additional 170 mm
mineral wool. Total 270
mm mineral wool
Stage 6a - EWI below DPC
aap

Stage 6b - Bay window

Stage 6¢c - Extend eaves

Stage 6d - openings into
EWI [whole house
approach full retrofit]

'E' rated uPVC double
glazing and doors

'A' rated uPVC double
glazing and GRP doors

Suspended timber -
uninsulated

150 mm mineral wool
between joists + vapour
barrier

225 mm brick with 12.5
mm wet plaster

102 mm mineral wool
external wall insulation
(EWI)

Junctions untreated

EWIbelow DPC

Bay window roof, mullions,
and sill externally insulated

Eaves extended to link loft
insulation with EWI

Openings moved inline
with EWI
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Energy House DEEP Whole House Approach Measures

e EWI extended below DPC level
 Baywindow roof, mullions, and sill insulated
e Eaves extended to link loft insulation and EWI

* Openings moved within the EWI
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Energy House DEEP Surface Condensation and Mould Risk

* Pre-existing risk locations on front elevation:
 External wall surfaces
* Corner, eaves, and gable junctions
* EWIremoved risk across wall surface and corner
* Extending eaves to link loft insulation with EWI
removed risk at most eaves locations
* Residualrisk at eaves/gable interface at verge due
to difficulty installing insulation

Air: Avg 18.7
]
Ref: Avg 16.6

Avg 19.3]

Ref: Avg 19.3 \ A Ref: Avgl::y .
[m ] \ O

Air: Avg 19.5

Stage 2 — Loft retrofit Stage 5 — EWI retrofit Stage 6¢ — Eaves extended
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Energy House DEEP Surface Condensation and Mould Risk

* Pre-existing risk locations on rear elevation: Blower Door Test Results During
. . .. . = Repositioning of Openings
* External wall surface and junctions similar to front elevation d110
. . . 10.
¢ Window jamb and sill %102
* EWI + eaves extension had similar impact on both elevations £ 95
. . . = 9.0
* EWIlreduced risk around window reveals, notably on jambs = . '
* Repositioning openings increased risk at some locations E 80
.. . ... .. o Initial location  In-line with Remedial Remedial
* Work to reposition openings initially reduced airtightness < (post-EWI)  EWI (iitial)  sealing - sealing -

* Remedial sealing was required around reveals and thresholds Condition of openings (test stage in parentheses)
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HOUSE,
Edes
Stage 3 — ‘A’ rated glazing Stage 6¢ — EWI + eaves extended Stage 6¢ — Openings into EWI
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Energy House DEEP Surface Condensation & Mould Growth Risk

Risk of Surface Condensation and Mould Growth at Junctions

1
10
9

t EWI
eeeeeeeeeeeeeeeeeeeeeeee | EWI below DPC Bay window xtend eaves Wh I h
retrofit) approach r t ft)

Junctions (no.)

o =~ N W A OO O N @©

hmg %mg hm Em ‘ 0 D

Additional retrofit measure

mHigh risk (Rsi <0.70)  mMedium risk (fRsi 0.70-0.80)  mLow risk (fRsi >0.80)

* 9 baseline junctions considered a risk of surface condensation or mould growth
* 3 junctions remained a risk following piecemeal retrofit risk

* 1junction remained a (medium) risk following whole house approach retrofit

Not all whole house measures were required (e.g. repositioning of openings)

university of E N E F\)GY
W | saifod HOUSE,
L/ABS




Energy House DEEP Retrofit Fabric Heat Loss and Cost

Cumulative Heat Transfer Coefficient Reductions and Retrofit Costs
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Retrofit cost (cumulative)

10%

— — — £0

0%

EWI Openings into EWI
Roof Openings Ground floor (Piecemeal EWI below DPC Bay window Extend eaves (Whole house
retrofit) approach retrofit)
Additional retrofit measure
@ HTC reduction —&—Cost

* Piecemeal approach full retrofit resulted in a 49% HTC reduction from baseline
*  Whole house approach retrofit resulted in a 51% HTC reduction from baseline

* Whole house approach measures increased cost of retrofit by ~50%

* Some whole house measures could be considered unnecessary

* Whole house measures many not significantly reduce space heating energy bills
* EWIlresulted in a 44% HTC reduction from previous stage

* Most effective HTC reduction measure, but also most costly

* Most effective measure at removing risks at junctions
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Energy House DEEP Fabric Testing Summary

* The whole house approach retrofit resulted in a lower risk of surface condensation and mould growth than
the piecemeal retrofit
* The fabric retrofit work required to minimise the risk of surface condensation cannot be financed
through paybacks in space heating energy savings
* Alternative funding models may be required
* Some whole house measures were not required and added unnecessary cost to the retrofit
* Survey tools that identify junctions that that require treatment will help specifiers decide which
measures are appropriate and provide quality assurance of retrofits
* Existing piecemeal retrofits can be converted to whole house approach retrofits

* (Care needs to be taken not to damage existing thermal and airtightness barriers
. ¥ . ‘ - | [ , ]




Nesta — Boiler Flow Temperature

Salford Energy House Boiler Flow Temperature

Testing H I fo
elp for
Initial Report Households
October 2022 : 3 o P o R
: “‘;’_ 4 o T

University of Salford: David Farmer, Grant Henshaw, Ben Roberts, Professor Richard
Fitton, Professor Will Swan

Heating consultant: Richard Burrows — Mid Wales Plumbing & Heating Supplies Limited

""REDUCE YOUR BOILER, :‘?ﬁ
" FLow TEMPERATURE [N

I you have a combi w
i boi?er. try aloljus‘ting

" the flow temperdture
to 60°.

%

https://www.nesta.org.uk/report/salford-energy-house-boiler-
flow-temperature-testing-initial-report-october-2022/
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Nesta — Boiler Flow Temperature

Chanae in aas use Change in boiler o Heat-up time
Flow geing efficiency (% points) Living room (mins)
Season ¢ °C cycle temp.
emp. (°C) | 70-c 80 °C 70 °C 80 °C (C)
. . . . AM PM
baseline baseline baseline baseline
Winter 80 +5% - -1 - 21.0 23 24
Winter 70.2 - -5% - +1 20.7 30 31
Winter 60.8 7% -12% +4 +5 20.3 37 41
Winter 55.1 -12% -16% +5 +6 20.0 56 59
Winter 48.2 -19% -23% +5 +6 19.6 - 157
Shoulder 70.4 - - - - 20.8 22 20
Shoulder 55.7 -13% - +3 - 20.4 20 21

* |Increase heat-up times
* |mpactthermal comfort
* Resulting in failure to achieve set-pointin cold conditions.

Important to note that gas central heating systems are typically designed for flow
temperatures of 70 °C and reducing low temperature can:

* Weather compensation control automate this process and can reduce space heating energy

use and maintain set-points |IF installed and commissioned correctly.
@ ENERGY
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BBSA — Window Blind Testing

Roller blind with Honeycomb Internal plantation Roller blind with side Standard roller
zipped side channels blackout blind in shutter channels blinds
framed bead /
perfect fit system
heat loss reduction, heat loss reduction, heat loss reduction, heat loss reduction, heat loss reduction,
up to up to up to up to up to
33% 32% 28% 22% 13%
. 1
. BRITISH BLIND & SHUTTER ASSOCIATION
W | i ENERGY

MANCHESTER H OU S E/
LABS



BBSA — Window Blind Testing

1.60
1.40
— 1.20
_}:ﬁ
g 1.00
% 0.0
> 0.60
0.40
0.20
0.00

U-val

Glazing Only  Roller (Free External Roller Zip (Flocke) Honeycomb  Honeycomb Shutter Fitted to Glass Zip (Ultimetal)
(baseline) hanging) Blind / Flocke (Free hanging - (Free hanging - Honeycomb
foil insert) no insert) (foil insert)

* Up to 37% reduction in centre pane U-value
» Baseline of no window covering
« 27% reduction from free hanging roller blind

* Generally, systems which were more airtight performed better

« Reduction in energy use will depend on glazing area and proportion of time

spent with blinds closed
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energyhouselabs.com

m @Energy House Labs

u @energyhouselabs1921
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