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Project objectives

A

A

Develop a detailed understanding of heat demand in Lambeth at the building level

Identify common building archetypes in the Borough

Appraise options for retrofitting these archetypes that would be compatible with net zero carbon targets
Identify potential zones for heat networks in the Borough

Assess pathways to heat decarbonisation for the Borough to 2030 and 2050.
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Lambeth heat decarbonisation study - Overview of approach
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Address and Building level databases

Overview of methodology

OS Addressbase EPC , Non-domestic EPCs Lambeth energy use data Lambeth Estate and
Address and DECs kWh energy use (gas and ‘electricity for Housing Association
UPRN Property age some Lambeth sites ownership
TOID it "
Data sources 0S Archetype Building attributes (Walls, floors, roofs, Areas of land in Lambeth or Housing

windows)
Heating system characteristics
Modelled energy use
Tenure

Association ownership

Address matching
Data cleansing and prioritisation

Extrapolation of missing values
Property age, EPC band, floor areas, building attributes (wall type, glazing, roof), Heating systems

Archetype identification

Heat and energy demand modelling
EPC, NDEPC, DEC, Lambeth data, CIBSE benchmarks,

Data processing

Data reporting Building database Address database




Address level database attributes
List of data fields

Lambeth building

key 1 FLAT 8 HUNTER COURT, 10 HERBERT MEWS, SW2 IYG
2 FLAT 10 DAKDENE, DAKS AVENUE, SE19 188
3 FLAT 19.41 CLARENCE AVENUE, SV 80
a FLAT 13 PORY HOUSE, 143 LAMBETH WALK, SELL 6EH SELLGEH 100021861405
s 3LAVENDER SQUARE, SW5 OAY SWIOAY 10023853736
6 APARTMENT 85 B BLACK PRINCE ROAD, SEL TET seL7ET 10090201743
7 358, LEIGHAM COURT ROAD, SW16 20¢ SWI6NF 10090201822
8 APARTMENT 34.12 LAWK LANE, SW8 1UD w8 1D 10093036826
Address EPC a 86 CEDARS ROAD, Swid 00 swa0a8 100021821357
Address 1 106D, CRICKLADE AVENUE, SW2 341 W23 100021829816
rating n FLAT 4 MELBURY HOUSE, RICHBORNE TERRACE, SWB 184 W 184 100021884054
1 FLAT 3 105 COLDHARBOUR LANE, SE5 35 sERaNS 100023276183
1 FLAT§ 254 EIGHAM COURT ROAD, W18 20P swisap 10000443663
u CAVENDISH GARDENS, 33 TROLVILLE ROAD, SWA 80W swasaw 10007190345
bl GROUND FLODR FLAT, 72 WOLFINGTON ROAD, SE27 DRH SE2TORH 0008731225
1 FLAT 339 CORNWALL ROAD, SE181) se1gy P
w FLAT 15 HAZEL COURT, LEIGHAM COURT ROAD, SW16 3RD SW163RD 100021864370
1w 15 AKERMAN ROAD, SWI65° SW965P 100021605503
Domestic EPC 1 FLAT47L IMPERIAL COURIT, 225 KENNINGTON LANE, SELISGN  SELLSON 100021856261
Postcode Total floor area F 122 AMESBURY AVENUE, 5W2 348 Swa3aB 100071806735
match n FLAT 8 EMILY MANSIONS, LANDOR ROAD, SWS SRU swesau 100021862043
2 FLAT 6 VICKERY HOUSE, RUBENS PLACE, SWa TRB Swa 7RB 200000488582
n FLAT 25 GAKLEY HOUSE, 4 HOTSPUR STREET, SELL 68T se1 6T 10023851018
2 FLAT 6019 ALBERT EMBANKMENT, SE17HD SEL7HD. 10000442757
= FLAT 110 WYNNE ROAD, SWS3 088 5WS5.088 10031121410
E FLAT 70 3 CORNELL SQUARE, SWB 268 SWB 2R 10023851435
a 238 BARCOMES AVENUE, SW2 388 sw2 38E 100071809528

Domestic EPC Space heating

UPRN reference number| demand (kWh)

Total number of addresses:

Non-domestic Water heating

EPC match demand (kWh) Domestic addresses:

OS TOPO TOID

Domestic EPC coverage:

Non-domestic
EPC reference
number

Non-domestic addresses:

Non-domestic EPC/DEC coverage:

DEC match Number of buildings:

Geomni buildings coverage:

Dom/ non-

dom b archotype. B

Domestic lats = 2002 200 ves

Domestic flats E 1950- 1082 ves

Domestic lats . 1081 2002 ves
oSUINOSSTIIM  Domestic Fats = 1950- 1982 ves
orgBI00000I7EAES  Domestic lats E 2003 omwards ves
orgbS000SIAlGIES2  Domestic lats = 1983 2002 ves
crghic0000ssanns  Domestic flats e e 1500 ves
osghi000003560581  Domestic flats . 200 amwards ves
osgBI00000SITTA0 Domestic House / Flats x 1950- 1982 ves
osgh1000003547481 _ Domestic Flats x 1930- 1309 ves
oSgLIO0000SSEISAS  Domestic Flats x 1900 1529 Yes
osgBIOONO0SETIAI  Domestic Flats “ 1500- 1529 Yes
osghI00000STO2EAY  Domestic Flats s 1000 1529 ves
orghl0000ITTEI  Domestic flats = 1000 1529 ves
osghio0000seme:  Domesti lsts = 1500 1029 ves
osgh00000ST1IY  Domestic lats - 1000- 1029 ves
oSUINOSTO2M  Domestic Wouse  Fiats E 1550- 1982 ves
oSEDINOSTIIER  Domestic House | Fiats 1 1983 2002 ves
orgbI00000ST26265  Domestic lats 3 pee 1500 ves
orgbI000SSaTIS  Domestic lats = pea 1500 ves
orghi000008361287  Domestic flats » 1900 1929 ves
asghs Domestic flats x 1083 200 ves
0sgB1000001769658115 _ Domestic Flats - 1983 2002 ves
05gb1000001769441567 _ Domestic Flats u 2003 anwards ves
o5ghSO00O0SZ02SAIA2  Domestic Flats - 1950- 1362 Yes
oSgBIONMIINTT  Domestic Flats - 2003 amwards Yes
osgh100000354751 _ Domestic House  lats » 15001529 ves

182,227

149,496

88,101

32,731

3,414

63,900

60,266

59% coverage

10% coverage

94% coverage



Building attribute database

List of data fields

Lambeth building
key

Address

Postcode

OS TOPO TOID

UPRN

Count of domestic
EPCs

Building age

Dominant EPC
band in building

Total Floor Area

(excludes

communal areas)

Total space
heating demand
(kwh)

Total water
heating demand
(kwh)

thermal demand

ICount of UPRNS in|
building (TOID)

Count of non-
domestic EPCs

Total Cooling
demand (kWh)

Count of DECs

Total Electricity
(non-heat)
demand (kWh)

05 AddressBase

Sembe Postoode

building
57001 THE SCHOOL HOUSE STONHOUSE STREET SW2 681 Swa g
57017 LONGFIELD HALL KNATCHBULL ROAD SES 5 se5 50y
57060 ALL SAINTS CHURCH LOVELACE ROAD SE21 £JY se21m
57072 £1LYHAM ROAD SW2 SDH SW25DH
57081 CHURCH HALL POPLAR WALK SE22 085 sE24085
57534 STVINCENTS COMMUNITY CENTRETALMAROADSW2 185 SW2 145
s7612 BRIXTON TATE LIBRARY BRIXTON OVAL SW2 1)Q sw2ua
57739 ‘SUNNYHILL FRIMARY SCHOOL SUNNYHILLROAD SW16 2UW  SW1S 2UW
58580 ~PATRICKS ROMAN CATHOLICCHURCH CORNWALL ROADSEL BT SE1BTW
58970 ‘& HARLEYFORD STREET SE11.85Y sE11 557
58983 11 SANCROFT STREET SE115UG SE115U8
55297 ESTNORWOOD 15 WOLF SE2700F

55741 GHT1220034LTADSHEL OUTSIDERECTORY GROVECENTREOLD  SWa OEL
55520 EATWEROOK NURSERY FRIMARY SCHOOL STRULE STREETSWE 3E  SWE 38K

60333 LARKHALL JUNIOR SCHODL SMEDLEY STREET SW4 6PH swasp
60835 9 WEIRROADSW120LT swizour
60638 'OAKFIELD SCHOOLTHURLGW PARK ROAD SE21 BHP SE218HP
50833 se27002
0545 HENRYFAWCETT PRIMARY SCHOOL CLAYTON STREETSE11SBZ  SE115BZ
60845 WYVIL PRIMARY SCHOGLWYVIL ROAD SWE 2T swezm

0542 BONNEVILLE PRIMARY SCHOOLEGNNEVILLEGARDENS SWSLE  SwiaSLe
60650 1ARYS ROMAN CATHOLIC PRIMARY SCHODL CRESCENT LANESWS  SW4 3Q)

60851 555 LEWIN ROAD SW1E 612 SWiG6IZ
50853 ROSENDALE INFANTS SCHOOL ROSENDALEROADSEZL8LK  SE218LK
60854 1P se27anp

60857 CLAPHAM MANOR FRIMARY SCHODL BELMONT ROAD SWa OBZ 5w 0BZ

Total number of addresses:

Domestic addresses:

Domestic EPC coverage:

Non-domestic addresses:

05 TOPO TOID

05gb1000005412101 200000455283
.
05gb1000005715433 200000483133
05gb1000005544137 10000245313
0:g610000057214326 100023226370
05£61000005726322 10093056603
05g61000001796200883 200000522148
05g61000041772457 10008792161
05£61000042303272 200000471131
0xgb1000041778288 100023365455
05g61000041768743 200000471001
05g61000042301672 10030196375

Non-domestic EPC/DEC coverage:

Number of buildings:

182,227

149,496

88,101

32,731

3,414

63,900

Multiple.

Count of UPRNs in (XSS 10N
building (TOID)

i Archetype

-

Lambeth sub-

alchelyve

Non-domestic urseries and seasonal publi
Mon-domestic urseries and seasonal publi
Non-domesticursaries and ssasensl publi
Hon-domestic urseries and seasanal publi
Hon-domestic urseries and seasonal publi
Non-domestic ursaries and seasonal publi
Non-domestic urseries and seasonal publi
Mon-domestic urseries and seasonal publi
Non-domesticursaries and ssasensl publi
Hon-domestic urseries and seasanal publi
Hon-domestic urseries and seasonal publi
Hon-domestic urseries and seasonal publi
Non-domestic urseries and seasonal publi
Mon-domestic urseries and seasonal publi
Non-domesticursaries and ssasensl publi
Hon-domestic urseries and seasanal publi
Hon-domestic urseries and seasonal publi
Hon-domestic urseries and seasonal publi
Non-domestic urseries and seasonal publi
Mon-domestic urseries and seasonal publi
Non-domesticursaries and ssasensl publi
Neon-domesticurseries and seasanal publi
Hon-domestic urseries and seasonal publi
Hon-domestic urseries and seasonal publi
Non-domestic urseries and seasonal publi
Mon-domesticurseries and seasonal publi

59% coverage

10% coverage



Lambeth Building level data

Example outputs - GIS

Lambeth
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Bermondse

Pimlico

Lambeth Building level data

Example outputs T Wall type and insulation

o ¥ Ty, ™
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Lansdowna 1y ay

Current Data / BAU

Dominant Wall Type and Insulation
Dominant wall type and insulation (BAU)
B coviny wallra nsulstion
Cavity wall (insuleted)

. Solid brick, sandstone or granite (na
insulation)

Solid brick, sendstone or granite

{insuleted)

System built (no insulation)
. System built (insulated)

I imber freme na insuletion)
Union Road
I Timber frame (insulated) ("‘
-3
N
U-value below 0.5 W/K.m2 4

Unknown
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Lambeth Building level data

Example outputs i Dominant heating system
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W S, o Bermondse

Nine Elms Communal
/ District heating

Lambeth Building level data

Example outputs T Dor  Modern electrically
heated flats

o35

Legend

Current Data / BAU
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Building Dominant Heating Fuel

Building dominant heating fuel and type (BAS

I Gesboler
I Electic hesting
Communal gas bailer
I 0 coel
ASHP
Communel CHP
I csee
. District heat
S
I wsee cathbrock %

Unknown

Modern electrically
heated flats
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Lambeth Building level data

Example outputs i Building tenure and social housing estates
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Lambeth Building level data

Example outputs T Building age (note inconsistency in EPC surveys) Pre 1900 or Post

Legend

Building Properties
Building Age

Building Age

By 1500

. 1900 - 1929
1930- 1949
1950- 1982

. 1983 - 2002

2003 onwards

s
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Lambeth Building level data

Example outputs T pre 1930 terraces converted in to flats

§
. :
z WindmiL o z o
$ “,
D Map features w8 & ‘-/%/
§ e
D Current Data / BAU D -
dm\\z““" ¢
D Building Properties e S Vi
b0,
e
A24 e, o
D Managed housing areas D - 205 -
w ARCHETYPE FULL e,
e,
Mg
1a: Single, pre-1900, Victorian terraced D e
house. EPC rated D or E.
1b: Single terraced house built between e 4
1900-1929. EPC rated D or E. &
\cﬁ
1c: Single terraced house built between @ e ?\“
1930-1982.EPC rated D or E. =
A205
1d: Single terraced house built afier 1983. @ --- &
EPCreted DorE. ‘4"’
S
1e: Single terraced house of any age. EFC @ --+ S
rated Ato C.
1f: Single terraced house of eny age. EPC @ -+ -
rated For G. Clapham G
Common

v

2e: Pre-1900, Victorian terrace converted
into flets. EPC reted D or E.

K2)

rrece converted into flats.
EPCreted DorE.

%

2c: 1950-1982, converted or smell blocks of @ -+
flats. EPC rated D or E.

+ Addlaver

peow usP°”

4 '{,':zt:"‘ 2 v
= :

s
3
6/
2%
2,

g/
~d

16



Lambeth building database

Potential uses

A Project identification and funding applications:
A Social Housing Decarbonisation Fund,
A Public Sector Decarbonisation Scheme etc
A Heat Pump ReadyProgamme
A Energy Companies Obligation

A Heat Network zone identification
A Green Heat Networks Fund

A Local Area Energy Planning:
A mapping against DNO data

A Prioritising strategy, action planning and policy development

17



Identifying
archetypes in the
Lambeth building
stock
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Single house
747,804

Mixed commercial /
residential block
182,508

Medium block of flats
187,129

Health

(4
14,386

Retail with flats
above
145,350




Building age of
construction by
heat demand
(MWh)

1900 - 1929
693,779

pre 1900
672,487

1983 - 2002
255,659

1930 - 1949
187,643

2003 onwards
71,324



Building dominant EPC
band by heat demand

C
419,788

FG AB
117,964 117,608




Large block of flats 1930 - 1982 A- | Large block of flats pre
C 1929 D-G

Mixed commercial / | Mixed commercial /
residential block |residential block pre | Converted flats pre
1930 - 1982 D-G 1929 D-G 1929 A-C

Large block of flats
1930 - 1982 D-G

Retail with flats

above 2003 Retail pre 1929
onwards A-C D-G

Retail with flats
above 1983 - S:hoo!s,
2002 A-C nurseries

Retail 1930 -
Medium block 1982 D-G

. of flats 1930 -
Medium block of flats 1982 A-C metailwith
pre 1929 D-G flats above
Retail with flats 1930 - 1982
above 1930 - A-C Retail with

Retail
flats above
. 1982D-G .
Mixed Single house | Other non- 2003.. | 1983-.

commercial / 1930-1982 A-C | domestic
residential block 051082
1930 - 1982 A-C

Converted flats pre 1929 D-G

Mixed
commercial / :
Converted flats 1930 - | esidential block ":f;i't‘"'l::;’;" “e”"""l Health
. ats - centre/ | o
Single house pre 1929 D-G 1982 D-G pre 1929 A-C 2002 A-C | clini ind m .mm!

clinic... | clinic...




Building archetypes

% of Lambeth heat demand

No. buildings No. addresses Heat demand (MWh) represented Floorspace (sqm)

[ 11016 [ 11043 286,651 1,566,537,

[ 8650 [ 8655 207,208 8.5% 1,137,585

[ 6659 [ | 6685 108,868 4.5% 647,591

B 2327 [ 2342 26,719 1.1% 220,756

[ | 4213 - 4247 43,361 1.8% 443,906

(] 988 989 38,374 1.6% 141,685

2a Pre 1900 top floor flat (D) [ 6281 16080 249540 10.3% 1,423,368
2b Pre 1930 mid-floor flat (D) [ | 4338 10721 165,553 6.8% 970,925
2c¢ 1900s mid-floor flat (E ) B 2172 5076 60,750 2.5% 368,282
2d pre 1900 mid floor flat (C ) [ | 4586 17470 145,858 6.0% 1,377,666
2e Pre 1900 ground floor flat (F) [ 358 979 19,305 0.8% 103,970
3a Large 1920s tenement block of flats (C ) 191 4370 53,096 2.2% 338,132
3b Large 1930s block of flats (C ) 146 4544 48,337 2.0% 311,272
3c Large 1970s block of flats (C ) 645 19250 149,942 6.2% 1,282,833]
3d Large 1990s block of flats (B) 108 4208 31,448 1.3% 295,353
4a Pre 1900 converted flats (D) 1073 | 6860 86,391 3.6% 497,070
4b Small 1930s block of flats (D) 128 960 10,899 0.4% 65,133
4c Small 1970s block of flats (C) 869 | 5933 46,374 1.9% 402,641
5a Post 2000 Mixed commercial / residential block 13 1455 12,946 0.5% 157,201
6a 1970s school (C) 244 294 50,952 2.1% 398,703
7a 1990s large retail unit (C) 574 1258 41,413 1.7% 529,917
7b Pre 1900 small retail unit (F) | 1677 [l 3890 61,024 2.5% 663,540
8a Post 2012 large office block (C) [ 57 410 10,262 0.4% 113,705
8b Pre 1900 small office building (E) I 248 1422 32,851 1.4% 357,710
9a Post 2000 leisure centre (B) [ 81 117 37,879 1.6% 119,272
9b Post 2000 Fire Station (B) [ 55 69 35,103 1.4% 141,950
20 38 3,089 0.1% 31,080
14 54 19,396 0.8% 62,568

13a 1980s small health centre (C) 114 152 15,530 0.6% 79,166
14a Post 200 large hotel (A) 22 61 13,998 0.6% 106,019

23



Lambeth domestic archetypes i representative buildings

la Large Pre-1900 terraced 1d 1990s semi-detached

house (E) house (D) 2d Pre-1900 mid floor flat (C ) ©)

1b Medium Pre-1930 terraced
house (D) 1le 1980s terraced house (C)

7 ©)

EmTEN
ANIE | 5
ST ]

10

1f 1930s end terraced house 3a Large 1920s tenement
1c 1960s terraced house (D) F) 2c 1990s mid-floor flat (E) block of flats (C) 3d Large 1900s block (B)

3b Large 1930s block of flats

2e Pre 1900 ground floor flat 3c Large 1970s block of flats

4a Converted flats Pre 1900
(D)

4b Small 1930s block of flats
(D)

4c Small 1970s block of flats
©)

24



Lambeth non-domestic archetypes i representative buildings

5a Post-2000 mixed
residential / commercial (B) 7a Large 1990s retail unit (C) 8b pre 1900 small office (E)

—

9a Post 2000 Leisure centre
(B) 12a Large 1990s hospital (D) 14a Post 2000 Large hotel (A)

8a post 2000 large office 13a Small 1980s health clinic
6b Pre 1930 school (G) block (C) 10a Post 2000 fire station (B) ©)

25
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Retrofit packages
of measures

Key measures for building retrofit considered
in the options appraisals



Measures considered in Options Appraisals

Electric heating options for individual houses and flats

High temperature ASHP

Capable of delivering flow
temperatures up to 65 p 70C but
capable of modulating to lower flow
temperatures when required.

Suitable for properties with poor
fabric efficiency or where heating

system replacement is not
desirable.

SPF typically lower than standard
heat pumps at between 2 p 2.5.

Size range 3.5kWp 16kW

Cost range £9,000- £15,000

——

Standard ASHP

Capable of delivering flow
temperatures up to 55C but with
occasional delivery of 60C for
legionella cycle.

Suitable for properties with a
reasonable level of fabric efficiency,
typically in combination with higher

output double and triple panel

radiators or UFH.

SPFs can be as high as 3.5 but
typically in the 2.6 p 3.0 range in
retrofits.

Size range 3.5kWp 14kw

Cost range £7,500- £14,000

Electric storage boiler
Capable of delivering 35 p 80C flow
temperatures making it a direct
replacement for gas boilers.

Utilises off -peak electricity at lower
tariffs (as low as £0.05 per kWh)

Max output around 6kw making it
best suited to flats and smaller,
energy efficient houses.

SPF less than 1.0 but low tariffs can
mean low fuel bills.

Size range 3p 6kW

Cost range £5,000- £9,000

HHR smart storage heaters
Capable of delivering high
temperature heat with excellent
controls.

Smart functionality enables
utilization of time of use tariffs.

Typically suitable for smaller or
energy efficient properties due grid
connection constraints.

SPF less than 1.0 but low tariffs can
result in low fuel bills.

Size range considered 1kWp 3kW

Cost range approx £750 per kW

Infra-red heating panels

Radiant panels that heat objects,
surfaces and people directly, rather
than heating the air.

Direct heating means they are most
likely to utilise on-peak tariffs

Typically suitable where heat
demand is very low due to high
energy use.

SPF in theory higher than 1.0 as
radiant heat requires fewer kW to
achieve comfort.

Size range considered 1Wp 3kW

Cost range approx. £450 per kW
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Measures considered in Options Appraisals

Electric heating options and ancillary measures

— —

Internal ASHP

Internally sited ASHP with ducting to
outside. Capable of delivering small
levels of <55C heat.

Suitable for flats with very low levels
of heat demand. Offers very good
efficiency but siting and installing

the heat pump to avoid noise issues

is key.

SPF typically between 2.25 and 2.75
as primary output is hot water at 50
p 60C.

Size range considered1kWp 2.5KW

Cost range £9,000- £12,500

Triple & double convector
radiators

Higher capacity that can reduce flow
temperatures relative to single panel
and single convector radiators.

Suitable for any properties with wet
heating systems. Typically installed
where flow temperatures are in
excess of 55C.

Cost range Approx £200 per kW
installed for triple convector

Thermal store: Hot water
cylinder

Heat pump specific hot water
cylinder with large heating coil
surface area to accommodate lower
flow temperatures.

Suitable for any property but finding
a suitable location can be difficult,
particularly in smaller flats.
May or may not include integrated

immersion heater for top up and/or
legionella cycle.

Size range 150p 300 liters.

Cost range £1,200p £2,000 installed

Thermal store: (phase
change)

Compact thermal energy storage
utilising phase change material to
provide similar levels of thermal
storage to a hot water cylinder but at
approximately 30% of the space.

Suitable for properties without
space for a traditional cylinder.

Can also be configured to
supplement space heating
requirements.

Cost range approx £2,500 - £3,500
installed.

New distribution
pipework

New distribution pipework including
associated pumps, manifolds and
connections may well be required,
particularly when existing radiators
are being replaced and/or when
microbore pipework is currently
used.

Even if not required, new pipework
can often help to optimise system
performance by optimising flow
rates.

Cost range: Approx £1,200 - £2,800
per house
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Measures considered in Options Appraisals

Shared ground loop heat
pumps

Ground loop typically consisting of
multiple bore holes, feeding in to
one or more block of flats, with
small individual heat pumps within
each flat.

Can be easier to retrofit in to blocks
of flats that do not have distribution
for communal heating.

SPF typically between 2.25 and 2.75
as primary output is hot water at 50
p 60C.

Size range considered 3kWp 6KW
per flat

Cost range £12,500-£17,500 per
flat

Additional options for blocks of flats

High temperature
communal heat pumps

A large heat pump that may be
utilising one or more sources of
heat, typically from ground bore
holes, water source or other waste
heat, but may some times utilise air
source.

Typically considered for flats
currently heated by communal gas
boilers or CHP where flow
temperatures are high (80C).

Size range : Unlimited.

Cost range: £1,600- £2,500 per kW
(without costs of upgrades to
secondary and tertiary systems)

Standard temperature
communal heat pumps

A large heat pump that may be
utilising one or more sources of
heat, typically from ground bore
holes, water source or other waste
heat, but may some times utilise air
source.

Typically considered for flats with
existing communal gas boilers
where the required flow
temperatures are lower (<60C)e.g
where significant fabric retrofit has
been undertaken.

Size range: Unlimited

Cost range: £1,500- £2,000 per kW
(without costs of upgrades to
secondary and tertiary systems)

ol

neat exchanger

torage
“mmer cooling

heat storage
Winter hear’

Ground source heat pumps
with passive cooling

Passive cooling works by circulating
the water and refrigerant mixture
(brine) through the pipework buried
in the ground (known as ground
collectors or ground arrays), the
brine is cooled by the lower
temperature of the ground before
being circulated to a heat exchanger
which further reduces the
temperature, providing chilled water.
The water is then distributed to
cooling fan coil units or underfloor
heating.

Very low cost to run as it only
required energy to pump the brine
around the system.

Cost range £1,850- £2,250 per kW
(without costs of upgrades to
secondary and tertiary systems)

Variable refrigerant flow
units

VRFsystems are based on the flow
of refrigerant between an external
condensing unit and multiple
internal evaporators (typically fan
coil units). Each internal evaporator
serves a different thermal
zone within the building, and the
flow of refrigerant to each
evaporator is adjusted depending on
the local requirement.

Size range: unlimited

Cost range: £1,050- £2,000 per kW
(depending on existing heat
distribution system).
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Measures considered in Options Appraisals

Additional options for blocks of flats

Loft / roof insulation

Loft insulation: £16 - £24 per m?
building footprint

Room in roof insulation: £50 - £75
per m, building footprint.

Flat roof insulation: £80 - £120 per
m2 building footprint.

Floor insulation

High performance glazing

Cavity wall insulation

Modern double glazing (PVC
casement) £420 per m? glazed area.
U-value ~2.2.

Suspended timber floor (Easy
access) £54 per m? building
footprint.

£10 - £15 per m, external wall area.

U-value ~0.45
Wooden sash double glazing £550
per m2 glazed area. Uvalue ~2.3.

Suspended timber floor (difficult
access) £88 per m2 building
footprint.

High performance triple glazing:

£590 per m2. Uvalue ~2.0 Insulate solid floor: £108 per m?2

building footprint.

Solid wall insulation

External wall insulation: £88 - £379
per m? external wall area depending
on complexity of project, building
facade and building height. U-value
~0.3.

Internal wall insulation: High price
complex: £88 - £225 per m2external
wall area depending on complexity
of project and interior decoration. U-
value: ~0.45
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Why no hydrogen?
Hydrogen deemed out of scope

FigureS.3 Clean hydrogen policy priorities

INPUT ENERGY ENERGY CONVERSION TRANSMISSION CONVERSION TO HEAT TOTAL EFFICIENCY
Maturity of hydrogen solutions

HYDROGEN
(compared with other decarbonisation solutions)

&

Refineries

ELECTRIFICATION ’@ Steel E» 3 ]
International 230-410%
electricity grid heat pump

(0]
o 87%

- - o

- {ow low-carbon
I ﬁllmldenual | E.gmm electricity electrolyser gas grid gas boiler 62%
ng
— 0 b et

Distributed applications Centralised applications ERy et

A Whilst some bodies see a limited role for Hydrogen in decarbonizing heat in buildings, this role is highly uncertain and independent analysis repeatedly shows
that building heat will be amongst the lowest priorities for limited Hydrogen resource.

A From a buildings perspective, Hydrogen is also likely to be a very expensive form of fuel with costs per kWh estimated to be 3 p 6 x those of natural gas.
A For these reasons, Hydrogen was not included in the scope of this project.
A "The current technological immaturity of hydrogen production and the need to deploy the Hydrogen that is available to strateg ically important sectors

represents a significant risk factor in the High Hydrogen scenario, both in terms of uncertainty of availability, emissions i ntensity, and future costs/ LJ HMB <!
Analysis of a net zero 2030 target for Greater London. 31



Considerations for retrofit

Taking in to account the practical context of each building

Notin a
conservation
area but high
heritage value

A High density
terraced housing
(5m width)

Small garden
with narrow
side return

High(ish)
output double
panel / single
convector
radiators

Internal

cornicing with
high standard
of decoration
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Measures considered in Options Appraisals

Domestic electricity tariffs T standard and time of use

| HM Treasury

THE GREEN BOOK

CENTRAL GOVERNMENT
GUIDANCE ON APPRAISAL
AND EVALUATION

Treasury Green Book
Central Domestic

HM Treasure Central Domestic
Forecast 2021 p 2060
October 2021

21.1p per kWh

Standing charge weighted and
included.

Economy 7
Bulb vari-fair Economy 7
October 2021
00:00 p 06:59 14.3p per kWh

07:00 p 23:59 23.8p per kWh

See also:
https://www.gocompare.com/gas -
and-electricity/economy -7/

FTveghg!qgfbl!lTujnf!pg!vtf!

tariff

Octopus Go Time of Use tariff
October 2021

01:30 p 06:29 5.9p per kWh

06:30 p 01:29 24.6p per kWh

See also:

https://www.smarthomecharge.co.u

k/guides/energy -tariffs -how-to-keep-

ev-charging-costs -low

Solar export tariff

Dynamic time of use tariff
Octopus Agile dynamic time of use
tariff October 2021 (average of
preceding year)

00:00 p 06:59 15.8p per kWh

4p per kWh
07:00 p 23:59 19.5p pkWh
04:00 p 18:59 32.7p per kWh
Min p5p per kWh
Max 35p per kwWh
See also:

https://www.solarpanelprices.co.uk
[articles/solar -panels/best-smart-
export-guarantee-tariffs/
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Options Appraisal summary

Archetype la: pre 1900 terraced house
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—
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Archetype la Large pre 1900 terraced house

22 Romala Road

Measures installed

Heating
Roof Glazing Floor Walls system Radiators Cylinder Pipework

1. Existing fabric.
New gas boiler

2. Loft insulation
and high
temperature ASHP

3. Good practice
fabric with standard
ASHP

4. Best practice
fabric with standard
ASHP

(=1 (=1 (=)
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Archetype la Large pre 1900 terraced house

22 Romala Road

Heat loss and system performance

Heat loss through different thermal elementsand air infiltration (kWh per year)

14000
12000

m Air infiltration
10000

M Thermal Bridging
8000 Glazing
e - - RDDf

® Floor
4000 | Walls
. ]

e
0

Existing fabric with new gas boiler Loft insulation & hi-temp heat pump Good practice fabric with low-temp heat pump  Best practice fabric with low-temp heat pump

Existing fabric with new gas

Loft insulation & hi-temp heat pump Good practice fabric with low -temp Best practice fabric with low -temp

boiler heat pump heat pump
Space heating demand (kWh pa) 24,107 20,721 14,202 5,791
Space heating consumption (kWh pa) 30,134 8,322 5,164 1,943
Required flow temperatures °C 70 57 45 31
Assumed heating system Seasonal

Performance Factor (SPF) 80% 249% 275% 298%

Space heating Thermal Energy Demand
Intensity (kwh per m2 pa) 122 105 72 29




Archetype la Large pre 1900 terraced house

22 Romala Road

CQ, emissions

Existing fabnc_ with new gas Loft insulation & hi-temp heat pump Good practice fabric with low -temp Best practice fabric with low -temp
boiler heat pump heat pump

tCO? in 2050

tCO? cumulative 2021 - 2050

CGO; saving relative to baseline (30 year
cumulative)

£ per tonne of CO; reduction (30 year
cumulative)

CO, emissions 2021 - 2051 (kgCQO, pa)

9,000
8,000
1 Existing fabric with new gas boiler 7,000
6,000
=2 Loft insulation & hi-temp heat
5,000
pump
@
a
a 2,000
9
z =3 Good practice fabric with low-temp
heat pump 3000
2,000
——4 Best practice fabric with low-temp
1,000

heat pump

2021202220232024202520262027 202820292030203120322033 2034 20352036 2037 203820392040 20412042 20432044 2045 2046 2047 2048 20492050 2051
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Archetype la Large pre 1900 terraced house

22 Romala Road

CQ, emissions

Existing fabric with new gas
boiler

tCC? in 2050
tCO? cumulative 2021 - 2050
CGO; saving relative to baseline (30 year
cumulative)
£ per tonne of CO; reduction (30 year
cumulative)

Good practice fabric with low -temp Best practice fabric with low -temp
heat pump heat pump

Loft insulation & hi-temp heat pump

CO, emissions 2021 - 2051 (kgCO, pa)

9,000 .
After 2035, fabric
8,000 retrofit makes little
difference to CO,
1 Existing fabric with new gas boiler 7,000 emissions
6000 However, in practice,
—2 Loft insulation & hi-temp heat oo A}% reduction the forecast decline in
. pump glectrlplty carbon
hi som intensity is dependent
i) 7 ) on a reduction in
_i;TZdu:::wce fabric with low-temp S0 demand for heat. The
CCC estimate 12p
2,000 22%.
=4 Best practice fabric with low-temp
1,000

heat pump

65% reduction

<— 98.5% reduction

202120222023 2024202520262027 2028202920302031 20322033 2034 20352036 2037 203820392040 20412042 20432044 20452046 2047 2048 20492050 2051
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Archetype la Large pre 1900 terraced house

22 Romala Road

CAPEX, fuel bills and lifetime costs

CAPEX Annual fuel bill Lifetime £ (30 yrs)
1. Existing fabric. New gas boiler £3,500 £2,692 £104,515
2. Loft insulation and high temperature ASHP £15,426 £3,370 £144,398
3. Good practice fabric with standard ASHP £42,923 £2,704 £145,254
4. Best practice fabric with standard ASHP £83,679 £2,030 £161,421

30 year total costs of ownership

£180,000
£160,000
£140,000
£120,000
£100,000
£80,000
£60,000
£40,000
£20,000
£
Existing fabric with new gas boiler Loft insulation & hi-temp heat pump Good practice fabric with low-temp heat pump Best practice fabric with low-temp heat pump
W CAPEX (Fabric improvements) ® CAPEX (Heating system) m CAPEX (Renewable energy) = Fuel bills ®m Maintenance
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Archetype la Large pre 1900 terraced house

22 Romala Road

CAPEX, fuel bills and lifetime costs

CAPEX Annual fuel bill Lifetime £ (30 yrs)

1. Existing fabric. New gas boiler £3,500 £2,692 £104,515

2. Loft insulation and high temperature ASHP £15,426 £3,370 £144,398
3. Good practice fabric with standard ASHP £42,923 £2,704 £145,254
4. Best practice fabric with standard ASHP £83,679 £2,030 £161,421

Cost optimal
electrification

30 year total costs of ownership

£180,000

£160,000
*But if Repairs,
Maintenance &
improvement
costs and / or

£140,000

£120,000

£100,000

£80,000 grant were taken
£60,000 in to account,
40,000 Option 3 would

be top

£20,000

£
Existing fabric with new gas boiler Loft insulation & hi-temp heat pump Good practice fabric with low-temp heat pump Best practice fabric with low-temp heat pump

W CAPEX (Fabric improvements) ® CAPEX (Heating system) m CAPEX (Renewable energy) ® Fuel bills ®m Maintenance
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Archetype la Large pre 1900 terraced house

22 Romala Road

Impact of solar PV

Existing fabric with new gas  Loft insulation & hi-temp heat Good practice fabric with low - Best practice fabric with low -

boiler pump temp heat pump temp heat pump
System size kW Peak 25 25 25 25
System generation kWh pa 2,409 2,409 2,409 2,409
Utilisation on site kWh pa 1956 2109 2089 2042
Utilisation on site kWh pa 81% 88% 87% 85%
Assumed system cost £ 3750 3750 3750 3750

: . -£ -£ -£ -£

Impact of Solar PV on Scenario 2 - typical summer and winter days

Average July day half hourly generation & consumption profile (option 2) Average January day half hourly consumption & demand profiles {option 2)
H
£ o8 £ 0
:
H o7 H 25
£
H 06 g
5 i 20
r3 e
£ s H
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04 a 15
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02 H
os
0.1
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Archetype la Large pre 1900 terraced house

22 Romala Road

Impact of solar PV

Existing fabric with new gas  Loft insulation & hi-temp heat Good practice fabric with low - Best practice fabric with low -

boiler pump temp heat pump temp heat pump

System size kW Peak 25 25 25 25
System generation kWh pa 2,409 2,409 2,409 2,409
Utilisation on site kWh pa 1956 2109 2089 2042
Utilisation on site kWh pa 81% 88% 87% 85%
Assumed system cost £ 3750 3750 3750 3750

. . -£ -£ -£ -£

Net impact on fuel bills £ pa
431 457 453 445
Impact of Solar PV on Scenario 2 - typical summer and winter days Small system in house with
high year round energy use and
Average July day half hourly generation & consumption profile (option 2) Average January day half hourly consumption & demand profiles option 2) #twbizpnf! ! mpbe! gspg]j

means high utilisation .

Poor correlation of heat
demand and solar generation
means solar PV makes very
little contribution to space
heating.

£
3
3
e
3

Averagefdaily profle foselected month (ki)

Average

However, moving heat pump
water heating to midday could

comso
camso
ctnsa
csmsa
csansa
160000
120000
150100
160100
180100
200100
220100
00:00:00 |
coonoa
[
samon
csonsa
ovo000
frese
120100
120100
160000
180090
200000
220000
comg

Rl A A 0s g 8 4 ] -8 maximise on-site utilisation .
Leading to good fuel bill
Toml ety demand Soler gzneraon Toml slecwicity demand Solar generstion reductions.
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