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O target. Net Zero Strategy published

* In 2019 % of all carbon emissions in the

UK.

* ‘The ten poi
installations

* COP 26
* Homes built no

* “The Governme
to cleaner source
energy costs for co
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Heat in Buildings Strategy

eat pumps
ein 2026
carbon

* Decision
* From 2035
* Call for evide ricity to gas due in 2022

* No mention o xisting homes
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Phasing out fossil fuels in off gas grid homes

off gas grid
the only proven at scale solution

* Anendtoi
* A heat pum

es off gas grid by 2026
rom 2026
umps not viable’
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Grid Supplied
Electric

2019 =

2.10%

Other
Renewables
11.60%

Qil & Other
Fuels
2.30%

Wind & Solar
23.90%
Gas
Hydro 40.90%
1.80%

Muclear
17.40%

The electricity grid has changed rapidly since Part L 2013.

In 2010 fossil fuels accounted for 75% of total generation.

In 2020 low carbon energy generated more than % of UK electricity (59.3%)

2020 =

Other 1 .60%
Renewables

13.28%

Fuels
3.48%

Wind & Solar
24 66%

Hydro
2.32%

Muclear
16.97%

Oil & Other




A decarbonizing grid

Figure 5.1: Generation and net imports, TWh
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The Future Homes Standard

December 2021 Spring 2023

Uplift to current standards Uplift te current standards Part L Future Homes

in Part L, Part F, and June 2022 in Corzultation on full June 2023 Standard regulations made 2025
Overheating, to be regulated i technical specification for H ;
. Uplift standards ta come the Future Hormes Standard - Deadline for work to Part L Future Homes
into farce. New homeste | commence for transitional | i Standard becomes law:
produce 31% less arrangements to apply* | i no fossil-fuel heating in new
CO, emissions “zero-carbon ready” homes,
Deadline to submit : at least 75% lower
abuilding / initial notice | CO, emizsions than
ar deposited plans for current regulations
transitional arrangements | i ; ;
to apply*

*Regulatory transiticnal arrangements for a period of 1 year will apply on an individual unit start-date basis, not on the normal developrment-wide basis
Part L refers to Approved Document Part L, Volume 1: Dwellings (Censervation of fuel and power)
Part F refers to Approved Document Part F, Volume 1: Dwellings (Ventilation)
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The Future Homes Standard

o”B \.

proofe be
and wo
efficiency.

A new home B
Standard in 202
lower carbon e
2013

* CHRISTOPHER P
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Heating future homes?

w homes will not be able to be

* Homes ' ds including triple glazing.

* |t was anti networks and even direct

electric heat

* Response fro
* 70% felt heat
* 26% supporte
* 8% supported
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« ° DLUHC will set the FHS so that
. fossil fuel heating will not be
le to be used.

is be an outright ban?

d that heat pumps will
ain heating technology
S.

etworks will also have an
portant role due to the ability
to ifitegrate low carbon heating.

www.shaenvironmental.co.uk



SHA

ENVIRONMENTAL

Options to Reduce CO;_—

Simple energy savings
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~ 12KW Air to Water Heat Pump
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iheat Consumption from Solar PV and annual CO2 Emissions Saved

CONSUMPTION

Total Production -100
%

6.00 mwh

Self-consumption - 57

415 mwnh

Self-consumption
%

339 Mwh rom batteries (43%)

Export - 18 43

%

755.68 kwh

SIMULATION RESULTS

Installed DC ~——" Annual Energy
Power Production
4.02 kwp 4.15 mwh

CO2 Emission
aved
ENV.IRONM.ENT;‘\ .1 7 t
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Historical Agile tariff pricing based on 3 x 30 minute charge slots each day

Electricity Costs Other Than for Heating Looking to add 7.5kWh per day at a charge rate of 7.2kW per hour
Usmg Solar PV and Battery Storage.

Agile average unit cost (per kW) per day

1
15
14
13
1

heating.

a battery. We can red

annum by £241 comparec

Summary of results for the selected time frame
Agile average per unit cost 7.20p
Agile average per day cost £0.54
Agile total cost £197.10
Expensive alternative (16 Op) total cost £438.00

Percentage saving between total costs 55 0%
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Agile average unit cost (per kW) per day

il

This is'based on a 64KWh EV being chargedievery 3 days
heating. With an intelligent battery installed we

can, using a battery management system. Using a

wholesale tariff. Reduce the cost, based onthe

calculations on the below , by £321.21 compared to a

normal tariff

Agile average per unit cost 7.20p

Agile average per day cost £0.72

Agile total cost £262.79

Expensive alternative (16 Op) total cost £584.00

Percentage saving between total costs 55 0% www.shaenvironmental.co.uk



Total Electricity Bill Including

Heat Pump
Ctrlc Ca I Based on a Seasonal COP of 2.8

3571KWh per Annum

Convection Heating 3100Kwh

Electric

Radiator System

iheat Heating
6000Kwh per Annum Far
Infrared Heating 3100Kwh with

iheat Heating 42% Les

Battery and Solar
Based on wholesale Tariff

Fitted on Ceiling
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Total Electricity Bill Including

Heat Pump
C Ca I Based on a Seasonal COP of 2.8

3571KWh per Annum

Convection Heating 3100Kwh

Electric

Radiator System

iheat Heating
6000Kwh per Annum Far
Infrared Heating 3100Kwh with

iheat Heating 43% Les

Battery and Solar
Based on wholesale Tariff

Fitted on Ceiling
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ESTIMATED MONTHLY ENERGY

® Solar Production Consumption ® Self-consumption
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ly rented properties to achieve an EPC E rating.
* Thereisc o increase this to an EPC C rating by 2035

hased trajectory for achieving the
ancies from 2028;

* Howeveraw
improvements

e To achieve this th

* & Increasing the ma ge per-property spend of £4,700 under

a £10,000 cap;

s part of the this with fundamental
ogy to prioritise a fabric first approach and

* There are currentlyar
changes to the EPC’s th
to reduce energy deman

SHA.
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Options for Increasing EPC’s

Recommended Indicative  Typical Rating after
measures cost savings improvement
peryear
Room-in-roof insulation  £1,500- £837 E39.
£2.700
Internal or externalwall  £4,000- £195 E45
insulation £14,000
Solid floor insulation £4,000- £122 E49
£6,000
Increase hot water £15-£30 £142 ES4

cylinder insulation

Draught proofing £80-£120 £18 D55
Low energy lighting £20 £21 D56
High heat retention £1,200- £319 D67

storage heaters / dual £1,800
immersion cylinder

Solarwater heating £4,000- £57 c69
£6,000
Replace single glazed £3,300- £123 €73

windows with low-E £6.500
double glazed windows

Solar photovoltaic £5,000- £287 B83
panels £8,000
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.Question
4, Time

www.shaenvironmental.co.uk
Presented By: Dion Mellows BSc
(Hons)
Email:dion@shaenvironmental.co.uk
Office: 020 3637 0427
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Fabric Standards for Future Homes

the fa 013 0.3
require. 0.18 0.8 0.15
: These a.re t Roof (w/m?k) 0.13 0.11 0.11
the notional
. _ Wingow [w/mek| 14 1.2 08
the limiting v '
N2 1
5 5 5
005 005 0.05
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Future Homes Standard Roadmap

FHS Industry ndustry task-
Part L 2020 task-force orce interim
published establi§hed eport
Part L 2020 Case-study on Future Homes
comes into- : Research : homes built to
Future Homes force : for Future Homes Standard 2020 standards and Standard_
implementation !early FHS adopters Implementation

consultation

Standard

Initial consultation

Future Homes

- i Standard
§Develloping evidence base for Implementation and
Further | . ' : iimple:mentation consultation coming-into force
con"\sultatioh* I | i % i i >
2019 2020 2021 2022 2023 2024 2025
Indicative timeline >

*Further consultation to incorporate work on:
*  Work to existing buildings
= Qverheating in new dwellings
= New non-domestic buildings

SHA.
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Timescales

* Part L 20
* New stand
* All new ADs
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F, Land O issued
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Overheating
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heating in new homes.
eat loss from pipes, not internal

cument O published.
rt L and SAP.
ne 2022
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Transitional
Arrangements




Transitional Arrangements

cross large sites.
build is not built to current standards.

* New ho pected — not aligned with our net

zero goals.

* The Amend
Volumes 1 an
apply in relatio
been given to, o
provided that th

* Please note that
meanings given in
applications will b
number of houses.
work is commenced
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proved Documents L:
owever, the changes will not
otice or an initial notice has
thority before 15 June 2022
une 2023.

d “full plans” have the
lations 2010. In some cases,
dings on a site, for example a
se individual buildings for which
ge afithe transitional provisions



Transitional Arrangements TAKE NOTE!!!

Q elmhurst
enerqy

Draft Guide

Has the Building Regulations application
been deposited prior to 15 June 20227

Before 15t June After 15" June
2022 2022

Has construction
commenced* on the plot Part L 2021 applies
prior to 15 June 20237 to all plots

*Commencement defined as:

«Excavation for strip or french foundations or
for pad footings.

«Digging out and preparation of ground for
raft foundations.

«Vibrofloatation (stone columns) piling, boring
for piles or pile driving.

«Drainage work specific to the building(s)

SHA. |
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Part L 2013 applies to any Part L 2021 applies to
plots that have commenced uncommenced plots
construction
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* FHS con

* Future
* Fabric plu

* Option 2 was
* A31% CO2re
* Not quite as hi
* Gas boiler

* WWHRS

* Photovoltaic pane
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2013.
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ards FHS in 2025.
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What is Primary Energy?

* Planting of
* Extraction of
* Transformatio
* Transmission a
* Some fuels are |
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n-renewable sources which has not
rmation process”.

imary Energy and vice versa.
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Mains Gas

Electricity

SH Electric sold to grid
‘
(] Il

ENVIRONMEN Wood Logs

1.22
1.1

1.09

3.07

3.07

1.04

1.13 (-7%)
1.18 (+7%)
1.141 (+5%)

1.501 (-51%)

0.501 (-83%)

1.046 (+1%)

s relevant.

Primary Energy

3.070 3.070

1.220 130 1.100-180 1.090.141 1.0401.046
Mains Gas Qil LPG Electric Electric sold to Wood Logs

gnd

mSAP 2012 mSAP 10.2

y buildings where cost optimal’ from
ised, using carbon as a

ore could discourage

haenvironmental.co.uk




CO; (kg/CO,/KWh)

operational c3 ER 0216 021 (5%) L .
have to be con ol 0298 0298 (0%)
iZel 0.24] 0.241 (0%) DRI )
* Therefore a carbo R 0519 0.136 (74%) omi) . . o
standard will rema ecticsold to grid [RILINERE YL 3 —— T ——— :ﬁ
* Thisis in the form o WP 0019 0.028 (+53%) G

Dwelling Emission Rat
vs Target Emission Rat

* However carbon intens
some fuels has been
reclassified...

FEE remains as the third

Sl;rrmllance metric
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SETTING THE
TARGETS

External walls
Party Walls
Floors

Roofs

Doors
Windows

Air Permeability

Thermal Bridging

0.18 w/m?k

0 w/m%k

0.13 w/m%

0.11 w/mZ (Part L 2013 = 0.13)
1.0 w/m?2k

1.2 w/mZ (Part L2013 = 1.4)

5 m3/m?2/hr @ 50Pa

If using default (y-0.2) in actual, notional = y-0.05 w/mz
If calculated in actual=Psi values from App. R of SAP 10

Thermal Mass

Space + Water
Heating

Controls

WWHRS
Lighting

Ventilation

<

As per dwelling (Part L 2013 = medium)
Mains gas boiler (system/combias per actual), 89.5% (SEDBUK), radiators,
flow temp 55°C*

Single storey, where living area > 70% of floor area — Prog. Stat and TRVs
All other - Time and Temp. zone control
All - Interlock, ErP Class V Compensator

Instantaneous WWHRS, connected to all showers
Capacity - 185 X Floor Area, Efficacy — 80 Im/W
Natural with intermittent fans (System 1)

Houses - kWp = 40% of ground floor ared(incl. unheated spaces) / 6.5
Flats - kWp = 40% of dwelling floor area / (6.5*no. of storeys in block)

+ *except where using an exisfing heat network



_

Primary 44,61 44.63
Energy kKWh/m?2/yr kWh/m?2/yr

Clelieleln 8.02 8.54
kgCOz/mz/yr kgC02/m2/yr

Fabric Energy Bl SEIEY
kWh/m?2/yr kWh/m?2/yr

Detached Dwelling —
Wall - 0.2 w/m2k
Roof + Floor — 0.11 w/m2k
Door — 1.2 w/m2k
Windows — 1.2 w/m2k
Constructive Details psi values
Air Test —3 m3/m2/hr
MVHR —90%, SFP 0.58 w/I/s
Lighting — 80 I/cw

90% boiler
Time and Temp zone controls, delayed sta
WWHRS

1.5 kWh/day heat loss on HWC

1.5 kV\K’V array (approx. 6m2)

SH.m
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Primary 44.46 44.68
Energy kWh/m?2/yr kWh/m?2/yr

Carbon 3.76 8.55
kgCO,/m?2/yr  kgCO,/m?2/yr

Fabric Energy RSl 38.37
kWh/m?/yr kWh/m?2/yr

Detached Dwelling — Direc
Wall-0.2 w/m2k
Roof + Floor—0.11 w/m2k
Door—1.2 w/m2k
Windows — 1.2 w/m2k
Constructive Details psi values
Air Test —3 m3/m2/hr

MVHR —90%, SFP 0.58 w/|/s

Lighting — 80 I/cw
Direct Panel Heaters
Immersion heater, 180 L, 2.1 kWh/day
1.5 kWh/day heat loss on HWC

2.3 kWp PV array (approx. 9 m2)

PV diverter (e.g. eddi)
SH.l N
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Detached Dwelling — Hea
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Primary 4402 44.63
Energy kWh/m?2/yr kWh/m?2/yr

Carbon 4.22 8.54
kgCO,/m2/yr  kgCO,/m2/yr

Nelolilell=glSife\YA 35.68 Sleisy/
kWh/m?2/yr kKWh/m?2/yr

Wall - 0.18 w/m2k
Roof-0.11 w/m2k
Floor —0.11 w/m2k
Door — 1.2 w/m2k
Windows — 1.2 w/m2k
Constructive Details psi values

Air Test —3 m3/m2/hr

MVHR —90%, SFP 0.58 w/|/s
Lighting — 80 I/cw

SAP default ASHP serving radiators
Time and Temp. zone controls

1.5 kWh/day heat loss on HWC



Summary of

WWHRS (2 showers) AR 76.65 (-4%) 13.33 12.74 (-4.43%)
Oil and LPG heate
Ol and LG heated 79.84 74.65 (-6.5%) 1333 12.23 (-8.25%)
T e el 79.84 78.88 (1.2%)  13.33 13.05 (-2.1%)
meet primary energy sta —
. Some form of renewable 3 Rl 79.84 78.78 (-1.33%)  13.33 13.23 (-0.75%)
required in the majority of d 78.53 79.73 (+1.53%) 14 13.73 (-1.93%)
* Retention of Fabric Efficiency
ensure appropriate emphasis o 78.53 79.84 (+2%) 14 13.33 (-4.79%)
¢ The increasing importance of hot : ; 3 B
\g,\?\')\/e.f.?{tﬂe"&gpé’ss ‘?e rore wideer Wood Chip Boiler  [EERR 7475 (-4.81%)  13.33 2.11 (-84.17%)
water panels or PV diverters. PV (2.5 kWp) 79.84 72.47 (8.77%)  13.33 11.32 (-15.08%)
¢ More use of mechanical ventilation .
traditional intermittent fans. 79.84 65.81 (-18%) 13.33 10.08 (-24.38%)

* All new residential units to require an
* Photographic evidence will be require
e Lighting needs to be assessed

* Showers need to be included

* Batteries can be input

SHdi&erters can be used
[ I»‘\‘
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Evidential Changes

€

* “Phot
record

* The photo
building co
authorised t

* “Photographs
listed below an

* “Photographic i
resolution to all

* Image files name

according to the n
ould be P1/3b.”
L9

SHA
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021;
dwelling on a development as a

o the enerﬁy assessor and the
sed on the persons

ction stages for each detail
rey”.

fficient quality and
ject detail.

number and detail reference
phB.7. E.g. Plot 1 eaves detail



1. Foundations and
ground floor

To indicate thermal continuity of
insulation and quality at;

a) Ground floor perimeteredge
insulation

b) External door threshold
Below damp-proof course on
external walls

2. External walls

For each wall type to indicate
thermal continuity of insulation,
and quality at;

a) Ground floor to walljunction
b) Structural penetrating elements

Examples

3. Roof

For each roof type to indicate
thermal continuity of insulation,
and quality at;

a. Joist/rafterlevel
b. Eavesand gable edges

4. Openings

For each opening type to

indicate thermal continuity of

insulation, and quadlity at;

a) Window positioningin relation to
cavity closeror insulation line

b) External doorset positioningin
relationto cavity closer or insulation
line

5. Airtightness

Additional photos for all details 1-
4 to identify airtightness detail (if
not included in continuity of
insulationimage).

6. Services

For space + water heating,

ventilation, low/zero carbon tech;

a) Plant/equipment identificationlabel(s)
including make/model and serial
number

b) Primary pipework continuity of insulation

c) Mechanicalventilation ductwork
continuity of insulation (for duct sections
outside of thermal envelope)



Existing Dwellings

‘Threshold’ Part L 2013 Proposed Part L 2021
U-value ‘Improved’ U-value ‘Improved’ U-value
Wall - cavity insulation 0.7 0.55 0.55

Wall — external or internal 0.7 0.3 0.3
wall insulation

Pitched roof — insulation at 0.35 0.16 0.16
ceiling level

Pitched roof — insulation 0.35 0.18 0.16
between rafters

Flat roof or roof with 0.35 0.18 0.16
integral insulation

Floors 0.7 0.25 0.25
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