SAPIF 5th meeting

Full membership
“How are we doing”
ues 29 October 2019
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BEIS: Peter Noyce and Tone Langengen
BRE: John Henderson and Joshil Hirani

RDL: John Tebbit (Chair) and Nick Booth




10.00 - 10.30

10.30 -11.30

11.30 - 11.45

11.45-12.25

12.25-12.45

12.45-13.00

Introductions etc

BEIS policy update
MHCLG Future Homes Standard
Working Groups’ and Meeting objectives

WGs presentations
#3 (H.Energy storage), #1 (DHW) and #2 (S.Controls)

break

WGs presentations
#4 (O/heating) and #5 (Vent +IAQ)

Summary, Meeting objectives, Data Store and Q&A session

Possible dates for next meeting in January and March
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As a reminder:

SAPIF is a joint RDL / BRE group

This work feeds into SAP11 and for technologies that will be
available in mid-2020s onwards

5 WGs Leaders / CoLeaders gave an update at last SAPIF 09
July 2019 meeting

The work of the 5 WGs will contribute toward ‘The Building
Mission’

Timeframe is end Q1 2020 for submissions

John Tebbit to meet with each Working Group in remainder of Q4
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The next steps

What are the outputs ....

Future SAPIF meetings ............... Objectives ....
January 2020  Open to all “Last chance before handover”
March 2020 Leaders / ColLeaders only Presentation of findings
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BEIS — Peter Noyce and Tone Langengen
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Policy context

Buildings Mission, to at
least halve the energy use
of new buildings by 2030

(England only)

Improve the EPC of fuel

poor and private rented

households to Band C by
2030 (England only)

Future Homes Standard by
2025: new build homes to
have low carbon heating
and world-leading levels of
energy efficiency (England)

Commitment to bring the
EPC rating for all homes to
Band C by 2035 (England)

Part L and SAP 10

Phase out fossil fuel
heating off the gas grid
during the 2020s
(territorial extent depends
on policy levers)

Department for
Business, Energy

& Industrial Strategy



SAP developments

e Adoption of the next version of SAP will be in line with Part L in 2020

SAP v10.1 SAP v10.2
SAP v10.0 spec . Available now - Officially adopted
alongside Part L —subject to

consultation consultation

SAP 11 research and development, engagement
with the SAP Industry Forum

*  We will also be working on enabling products to be entered in the PCDB and
further developing our approach to new, innovative technology recognition to
help support innovation.

Department for

Business, Energy
& Industrial Strategy




MHCLG — Victoria Tink
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‘A

Ministry of Housing,
Communities &
Local Government

We would be very pleased if you would respond to the
Future Homes Standard consultation.

It is open until the 10t January.

Questions?



Working Groups’ overall objectives

The main objectives for the working groups set up by SAPIF are:

1. To establish the state of the art, sources of info. and basic
explanations of the technologies/systems expected to be mature in the
mid-2020s.

2. To propose some modelling criteria for the performance of the
technologies; and secondly how compliance could be judged at both
product and dwelling level.

3. If government decides to include recognition of the technology or system in SAP11, to work with
government and the SAP contractor to develop the details. Note that the inclusion of any technology
in a WG does not mean that it will necessarily be included in a future version of SAP.

« Detailed generic outputs (6 no.) for each WG issued

« PartLis notin scope
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Meeting objectives

The overall objectives:

1.
2.

Publicise each WGs work + final opportunity to contribute.
Highlight WG overlaps and interfaces with other WGs

Key aspects:

For SAP 11

Assignment completes end Q1 2020

Part L is out of scope

New technologies - available in mid-2020s onwards
Performance Modelling criteria and how judge compliance
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Working Groups
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Working Groups

#3 Home energy storage (heat and electricity)
Gill Kelleher (SPECIFC) and Hanae Chauvaud de Rochefort
(Association for Decentralised Energy)

#1 Domestic Hot Water, heating and 1-day hot water storage
Steven Sutton (HHIC) and Jeff House (Building Alliance)

#2 Smart Controls, technologies & tariffs
Colin Timmins (BEAMA)

#4 Overheating incl prevention & cooling
Dave Bush (BBSA) [Phil Brown (GGF) — apology for unable to attend]

#5 Ventilation and Indoor Air Quality (IAQ)
Adrian Regueira-Lopez (BEAMA)

[Nick Howlett (FETA) — apology for unable to attend] —



#3 Home energy storage (heat and electricity)

ColLeaders:
Gill Kelleher

Hanaé Chauvaud de Rochefort
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Active
Building
\ Centre

Gill Kelleher, Active Building Centre
Hanae Chauvaud de Rochefort, Association of Decentralised Energy
SAPIF Home Energy Storage Working Group

29th October 2019

S INDUSTRIAL = UKResearch
NS STRATEGY | and Innovation



Update

Active
Building
\ Centre

- Collecting Evidence/ Data from group
- Table circulated to group to list available products /methodologies for inclusion in final report
- Consolidating Barriers & Challenges:

- Technology advances and renewable cost reduction not limited to improving a

buildings energy efficiency

- How to determine compliance

- SAP modelling stifles innovation

- Conflicting government policies impede long term carbon reduction ambition,

I.e.
1.

2
3.
4,
5.
L

Buildings Mission (FHS, Building Regulations)
Low EV mission (EV charge points etc)
Electricity Market Reforms

Planning/ Boundaries.

Carbon Pricing

ack of incentives

- Members meeting in November to discuss technologies & final report draft.

V& INDUSTRIAL UK Research
STRATEGY and Innovation



Active
Building
.\ Centre

For example:

The FHS won’t be a case of one-size-fits-all, other options than purely heat pumps and
hybrid heat pump systems should also be modelled —where is energy storage?

Where is flexibility? eArbitrages in terms of the user’s energy demand AND the energy
source availability at this time (renewable or cost incentive of running a CHPs vs simple
boiler)

eThe work should tie in with the electricity grid charging reviews and Time of Use (ToU)
tariff reforms to consider these in modelling alongside an appropriate winter heat
demand profile —without considering these reviews the model will limit innovation in
energy storage and create impractical suggestions

eConsider technologies cost curves —where policy support helps grow the supply chain
there should be cost reductions/economies of scale to make a viable solution on the
long term

INDUSTRIAL = UK Research
STRATEGY | and Innovation



#1 Domestic Hot Water, heating and 1-day hot water storage

ColLeaders:
Jeff House

Steve Sutton
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(o)
HEATING & HOTWATER
H H Ic INDUSTRY COUNCIL

SAP IF HEATING AND
HOTWATER

29th October 2019




H I SAPIF Group

INDUSTRY COUNCIL

BaxiHeating UK |JeffHouse
Ewan Sutherland

Adrian Regueira-Lopez

Andrew Keyworth

TR Paul Needley

Recoup Energy lan Steward
Martin Butcher, lan Johnson
Alpha Heating Darran Smith
Tony Staniforth

Glen Dimplex Tim Altham

Advance Appliances Geoff Egginton

peter Armstrong
Beata Blachut, Silas Flytkjaer

CUET M Derek Warren

_ Martyn Griffiths, Alan Clarke
LIS pete Mills
Richard Hall



HHIC

HEATING & HOTWATER Key To p i C S - G e n e ra I

INDUSTRY COUNCIL

* Flexibility & ToU — Smart Grid
* Dynamism of model
 DHW usage assumptions

» System boundaries
 Evolution or revolution of modelling?
* Barrters to entry — App. Q



HHIC

RIS, Key TOpiCS - DHW

INDUSTRY COUNCIL

PROPORTION OF GENERATED DHW CONSUMED
IN THE HOME

Dishes (Sink)
12%

Shower

509
Bathroom (Hot Yo

Tap)
21%

*SOURCE ENERGY SAVING TRUST: “AT HOME WITH WATER REPORT,” 2013 — SURVEY OF 86,000 HOUSEHOLDS



HHIC

mmee Key Topics — DHW

INDUSTRY COUNCIL

13%

ter AVERAGE
HOUSE

B HOT WATER B LIGHTING
B sPACE HEATING APPLIANCES B coouinG

A

;)
Ho ter PASSIVE
HOUSE

. 53%

25

SAVINGS B HoT WATER
B sPACE HEATING APPLIANCES

B LIGHTING
B coouing

*SOURCE: RECOUP




HHIC

wmemme  Report Structure

INDUSTRY COUNCIL

Flex, smart
Overarching Topics grid,
dynamism....

Heat & DHW
generation

Heat

Product Categories Storage -
ecovery

Specifics by

Specifics by Specifics by
type type

Recommendations

type




HHIC

I Next Steps

» Work on first draft report - target for WG
Input by year end

 Discussion on overlaps and synergies
between other working groups

o [terative drafts and refinement Q1 2020
* Next WG meeting in Jan (tbc)



#2 Smart Controls, technologies and tariffs

Leader:

Colin Timmins

details®



(Weama

SAP 11 Working Group

Smart controls, technologies and tariffs

Update — 29" October 2019




Gaeama Scope b

* Three technology areas:

e Smart controls

* Group preference moving toward a single metric for a smart

thermostat

 Demand side response technologies

* ‘Smart readiness’ might be the best measure for compliance

e Tariffs

* Might be impractical to include because of variability, rate of

change and dependence on customer choice




Gaeama Our complication with SAP ’

* “The (SAP) calculation is independent of factors related to

the individual characteristics of the household occupying
the dwelling when the rating is calculated, for example:

* household size and composition;
e ownership and efficiency of particular domestic electrical appliances;

* individual heating patterns and temperatures”

* Objective 2 from the ToR:

* To propose some modelling criteria for the performance of the
technologies and secondly how compliance could be judged at both

product and dwelling level.




(Weama

Smart controls in SAP 10

:

”

Table 9: Heating periods and heating temperatures

21 —HLP +HLP2/
12

Living area Elsewhere
Temperature Hours of heating Heating Temperature Hours of heating off
T [n:-{"} off control l-:I'FE T 2 tﬂ
bl % ™ o (Table 4e) hi ™ T

Weekday: 7 and 8 °
Weckday: 7 and & ! L0 HLP Weekend: 7 and 8 °
" 21 —HLP + HLP2/ | Weekday: 7and 8°
Weekend: 7 and 8 - 12 Weekend: 7 and 5 *

a — T z 7

21 3 21 HLE HLPE 1 All days: 9 and 8 ®
[f control type 1:
21 -0.5 HLP
From PCDB © From PCDB | If control type 2 or 3: | From PCDB ©

® the length o

* heating 0700-0900 and 1600-2300)

tor calculation of Ty,

b heating 0700-0900 and 1800-2300. The first (daytime) off period is instead taken from the applicable
database record for communicating or programmable TR Vs,
- permeds s taken from the applicable PCDB record for the control (applies for

“Other control in PCDB”

HLP = Heat Loss Parameter, (40}, (W/m?K)




Gaeama Smart controls in SAP 10

. Ethciency adjustment for various control and emitter
Mains gas - " .
temperature options (% gross points)
Design flow/return temperature ("C) 80/60 or 70/60 55/47.1 45/38.6 35/30
On/off boiler
Class 1 or IV
0% 2.3% 5.2% 7.2%
{ Room thermostat or TPI) ’ " ’ "
Class 111
s 0.9% 3.5% 6.0% 7.7%
{ Weather compensator)
Class VII
. 2.3% 5.4% 7.2% 8.7%
{ Enhanced weather compensator)
Modulating boiler
Class | {Room thermostat) 0%a 2.4% 5.5% T.8%
Class 11, V and VIII
{ Weather compensator or Enhanced 0.7% 3.4% 6.1% 8.0%
load compensator)
Class VI
s 1.8% 5.0% 6.9% 8.4%
{ Enhanced weather compensator)

Table D1 - Efficiency improvement values for main gas condensing boilers with vanous control and design flow
temperature options




Gaeama Meeting 4t July — Evidence review 1

e Green Energy Options (GEO), using operational data from their smart

thermostats

* Nest, presenting data from a large-scale trial showing energy savings in

dwellings with smart thermostats.
* Climote, using data from installed smart thermostats.

e Carbon Free Group on their Corby project work looking at trials of smart

homes.
 Salford University with data on some of their research.

* Schneider Electric on trials of smart controls to cover both laboratory

tests and field trials.




Gaeama Nest evidence submission ’

* Primarily focussed on research by the Behavioural Insights Team

* Their proposition is that smart heating controls employing sensors and
learning algorithms may provide a solution to consumers failing to set

the most efficient schedules on their heating controls.

e Main study is a randomised control trial from 2016/17 comparing 139
houses randomly allocated a Nest Learning Thermostat with a control
group of 139 who didn’t. All homes had a programmer, thermostat and

TRVs to begin with.

» States that “these results represent the most robust studies of smart

heating controls in the UK to date.”




Gaeama Nest evidence submission 1

Figure 2: Gas consumption per heating degree day across winter heating period

0

8
1

6

Gas consumption/HDD [in kWh]

4

2016w44 2017w1 2017w9 2017wt
Weeks

Control Nest Thermostat

Note: The first vertical line denotes the week of the first and the second
vertical line denotes the day of the last Nest installation.

* Winter household gas saving 5.6%

* Heating system saving estimated at 6.7%




Gaeama Smart controls — conclusions to date ’

* SAP 11

* Pragmatic approach may be to broadly agree a standard savings

figure for a generically defined ‘smart thermostat’.
* A generic definition will need to be agreed.

* SAP could incorporate this as a reduction on assumed operating
period of the heating and/or a reduction on assumed average

temperature.

* The savings figure could potentially be adjusted for individual
products based on data collected from installed products and

submitted/analysed.




Gaeama Smart controls — conclusions to date ’

 SAP 10

* The new version of SAP includes an option to adjust the assumed

hours of heating in Table 9, based on a control record in the PCDB.

* The working group identified the opportunity to utilise this for
smart thermostats from next year; ahead of the development of
SAP 11. This would need a standardised test and a defined process,
probably on an individual product by product basis for their
individual scores, but there could be the potential for industry to

define a single smart thermostat score.




Gaeama Smart controls — conclusions to date ’

 SAP 10

* The new version of SAP includes an option to adjust the assumed

hours of heating in Table 9, based on a control record in the PCDB.

* The working group identified the opportunity to utilise this for
smart thermostats from next year; ahead of the development of
SAP 11. This would need a standardised test and a defined process,
probably on an individual product by product basis for their
individual scores, but there could be the potential for industry to

define a single smart thermostat score.




Smart Readiness Indicator flexibility functions o

DSM control of equipment
level 0 |Not present
level 1 |Smart appliances or DHW subject to DSM control
level 2 |Heating or cooling subject to DSM control
level 3 |Heating and cooling subject to DSM control
level 4 |Smart appliances, DHW, heating and cooling subject to DSM control
Storage of locally generated energy
level 0 [None
level 1 [Limited: small scale storage (batteries, TES,...)
level 2 [Storage which can supply self-consumption for >3 hours
Dynamically operated storage which can also feed back into the
level 3 |grid.
domal n Control of DHW storage charging (with direct electric heating or
. . integrated electric heat pump)
EIeCtrI Clty level 0 |Automatic control on / off
domestic hot water level 1 |Automatic control on / off and scheduled charging enable
R . R Automatic control on / off and scheduled charging enable and multi-
Electrl CVe hlde Chargl ng level 2 [sensor storage management
Monitori ng and COI’]tFO' Aujcomatlc ?hargmg contro! t‘)ased' on local availability of renewables
level 3 |orinformation from electricity grid (DR, DSM)




Gaeama Smart tariffs 1

e Decision to be taken on whether these are practical to

include

 Engagement from energy suppliers has been difficult to get

but should be presence at next meeting

* Problems of inclusion in a compliance calculation:
* Variability of products and application
e Rate of change of offerings

* Dependence on customer choice
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#4 QOverheating including prevention and cooling

ColLeaders:
David Bush

Phil Brown (apology for not attending)
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SAPIF:

Working Group #4 Overheating

David Bush — British Blind and Shutter Association
Phil Brown — Glass and Glazing Federation



Working Group Members

GGF Phil Brown atamate Joe Miles and

Building Intelligence Kate Brown
BBS A\ Dave Bush and \ \ \ ) Barny Evans
E‘I‘I HBLIND&SHUTTERASSOCIA‘I‘IE Zoe De Gru Ssa

AES N
Matthew Hurd y Sustainability  Silvio Junges

Consultants

HOME BUILDERS FEDERATION

A\'AHBED. G neil Freshwater E":I:.I?,.i‘... Andrew Mitchell
\\\ Jodie Evans and

Plasmor Owenaallagher S o m fy Steven Montgomery
®

CONCRETE PRODUCTS




Progress this Quarter...

* Two meetings held between members.
* No new members added to the group this quarter.

* Group members have started uploading evidence documents to the group
Dropbox. This information is also being disseminated into a simplified ‘Lead
Evidence Document’ which will cover all technologies.

 Each Technology area has been appointed a leader to compile the evidence and
produce the content for the ‘Lead Evidence Document’.

* The technology areas covered by the group are:

* Thermal Mass

* Glazing

e Shading

e Ventilation

* Energy Generation (TBC)



Overheating Context Document

Ovethesting Context

A condensed version (1 -3

paragraphs) of the previously

produced context document e Conte
will set the context for the
‘Lead Evidence Document’.

Ouethesting context
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Improved Assessment of
Overheating

Application

Technologies in SAP

Air Quality

Occupant and

Behaviour

Building
Design

Building
Modelling

Affected by...

Acoustics

Shading Glazing Thermal Mass Ventilation EnergY
Generation
e New Fabrics with * Suspended e TBC * Mechanical e Building-
validated data for Particle Device Ventilation Heat integrated
improved Gtot. e Thermochromic Recovery (MVHR) photovoltaics
* Automated and e Polymer e Accurate Natural
Motorised Control Dispersed Liquid Ventilation

Systems

e New EU
Standards for
thermal
assessment of
fabrics.

Crystal
® Electrochromic

e Passive Cooling




Applicati{)n Technologies in SAP

Improved Assessment of

Overheating

Oc - Air Quality
ildi Build
Affected by... Decupent | Control Building ilding 2
Modelling g Acoustics

Shading Glazing Thermal Mass Ventilation Energ\.;
Generation

* New Fabrics with * Suspended * To be Added * Mechanical » Building-

improved Gtot. Particle Device Ventilation Heat integrated
e Automated and * Thermochromic Recovery (MVHR) photovoltaics

Motorised Control * Polymer * Accurate Natural

Systems Dispersed Liquid ventilation

Crystal * Passive Cooling
* Electrochromic

They will also review how the
technologies effect each other.

Each Technology Area
will produce an
Overheating
‘Evidence Section’
within the ‘Lead
Document’
considering the
elements that may
affect them and how
they are applied in
SAP.



Shading Progress

Last Quarter:

* Overheating ‘Shading’ Database Produced

o Sorting Literature with
Shading Relevance for
Evidence

Simplified Literature to
Title, Author, Summary
and Shading Specific
Quotes and Links to
Resources for other
Members.

o 62 Documents Added

This Quarter:

T e eN =

Database Updated 21.06.19 Instructions
Please use filers on the top of each column to filter by Title, Author, Year or Location
Tatle / Study Author Summary = Relevant Quotes o] vesr | tocation . unk
This Acoustics, Ventilation and Overheating Guide ('AVO Guide’) Is intended for |Pg 6 Good Acoustic Design
. - spprosch to acoustic D /www associationof-noise:
SO Vesisrion Acoustics and Noise thatnhes denragand cfthe 124 s 2018 ¢ s
[Ovacasting Rasilantial Dadgn Consultants interdependence of provisions for acoustics, ventilation, and overheating. [principles, development proposals should, amongst other U | contentuploads2018/02/AVO.Guide draft-
Guide
8 design |things, "o for-consutation pdf
a5 described in the ProPG Planning & Noise, May 2017 (1] (*ProPG’), when gains;
This paper pproach and findings of
study of
it o ines et ma e amn ey 2018 ™ v 10,101 17.10.081
ing. ”n:m Gupta, Rajat: Greg, Matt [ooro ororr (76} targe . oot oler = g
energy dwellings |(HVAC) 10 0 kWh/m2 per year and energy generation of at least per shading is in design, considering
year. a change in energy highly
|Guidance from PHE on how 10 protect yoursel! in hot weather. Pgs PRI S 5
__shade or cover windows exposed to direct sunlight. data/ty
Beat the heat: keep cool at shades. Y X |2/731084/2018 Beat the Meat Leaflet.pdf
st Public Health England (PHE) or are less effective but and o | 2017/2018 | ENGLAND "
[heat-keep ool at-home:
[This report terms of |Pg3
BRE Scotland Visitor Centre - reducing ng Occupant’s Figure 7, along with figure 6, demonstrates that the hiips fwww o5
repor a L ated. summer
o ary staft 017 Uk [catons/BRE Scotiand Visitor Centre -
Case Study land robustness of the building model, 8 number of physical Swmudston Besed Wndow Bind
t Best case Renson pdf
[out Including air tightness and U-value tests.
[Statistics related ill-health and mortality due to overheating.
Building Overheating and Health

New homes and our health, 25th|

Public Health England (PHE)

o Further 15 documents added.
o Ranked ‘Importance’ of publications in Database.
o Produced a Word Document Index of all Publications.




Shading Progress — Application in SAP

% Closed Shading Factor & Blind Use
Shading
Factor Recommended Final Shading Factor

SAP 2012 (Z biing) f % for Daytime (f x Zpjing + (1 = 1))
Internal Dark Blind (Base Line) 0.85 100% 0.85
Internal Light Blind 0.6 100% 0.60

Dark Shutter, Window Closed 0.27 100% 0.27

NEW SAP 2010.1

Internal Dark Blind (Base Line) 0.9 75% 0.93
Internal Light Blind 0.74 75% 0.81

Dark Shutter, Window Closed 0.53 75% 0.65

In SAP2012 (OLD) blinds were assumed closed 100% of the daytime hours. In SAP 10.1 they are
now assumed closed 75% of the time. This makes shading less effective as found in the above
values. As these original values are based on old data there is a need to update them and set

higher specification requirements for shading that is installed.



Glazing Progress

This Quarter:

o Sorting Literature with Glazing Evidence

o Simplified Literature to Title, Author, Summary and Glazing Specific Quotes and Links to
Resources for other Members.

o 16 Documents Added

Database Updated 03.10.19 Instructions
Please use filters on the top of each column to filter by Title, Author, Year or Location.
" M = g o gEarTa = g
Smart Windows Markets: 2018- | n-tech research This report presents an anatysis of the latest developments in the smart window https:/iwaw. i i news’/home/
2025 space, which this research befieves will transfarm it 20181114006248/en/Smart-Windows-
available from this space. Markets-2018-2025—Total-R
2016 usa
Solar Leaf Arup The warld s first bi i b y from algal biomass https:ifwaww.arup. i leaf
and solar thermal heat. The integrated system, which s suitable for both new and
emisting buikdings, was developed collabaratively by Stratagic Scence Cansult of
Garmany |SSC), Colt Internatianal and Arup.
EIFY in Morway Buwilding Inteqrated The BIPVND project objective is to identify and develop robust BIPV-solutions that http:/ibipvne.nos
Fhotovoltaics for Morway i for Norway and to i et Tounded base for
Tuture developments of new materials, components and solutions that can be tailar-
R e - 2019 Narway
miade for the Norwegion dimate and solar iradistion conditians.
Ubiquitous Energy Business Wire The beader in transparent solar technology, has produced thefirst demonstration -
Diemonstrates First Large- comimencial window fagades using over 1 square meterod the company’s truly hittps:iiwan. i =1 i home/2018
Area Window transparent solar technology, 2018 L 0130005222 en\Ibiguitous-Energy-
Fagadesincorporating Truly Lemanstrates-La, rza-Window:
Tranzparent Solar Technology Fat%C33AT ades-|ncorporati
Continuing Education - Cockram, M. A diverse set of projects demonstrates that a building’s skin can be transformed into -
Building Integrated asalar power plant https:/iamaa. i i 11
Photowoltaics. E90- inui ion-building-i
2016 usa photovoltsics.
IF: inable electrici Giajda, ., N This paper describes the patential for algal biomass praduction in R
production from algae grown | Melhuish, C., & leropoulos, | [ conjunction with w astew ster reatment and pow er generation within 2 L B jencedirect combsciencelarticleipi
in a microbial fuel cell system. fully biotic Microbial Fuel Cell (MFC). 2018 e HS0IEIAREHEI00052




Leaders for Contribution to Lead Evidence Document

* Glazing- Phil Brown (Glass and Glazing Federation)

e Shading - David Bush and Zoe De Grussa (British Blind & Shutter Association)
* Ventilation — Neil Freshwater (Velux)

* Thermal Mass - Jodie Evans and Owen Gallagher

* Reviewing Application of Technologies to SAP — Matthew Hurd

* Energy Generation — Unappointed



Gaps in Working Group

* Ventilation and Acoustics Solutions
(e.g. External Facade Panelling combined with
Ventilation (See Image Right))

* Ventilation and Air Quality

* Building Simulation Methodologies

* Impact of Controls / Automation

* Application of Technologies in SAP CONCEPT - SMART READINESS INDICATOR — SR

EXPECTED ADVANTAGES

optimised energy use as a
function of (local) production
n .E optimised local (green) energy
‘é 2 storage
u

* Case Studies of buildings where all or a ‘E’
combination of outlined technologies have 7
been considered.

automatic diagnosis and
maintenance prediction
improved comfort for
residents via automation

. 1




Questions from Working Group

* Impact of new Building Regulations on
overheating to SAP Technologies?

Overheating in new dwellings

1.25. In 2018 the Environmental Audit Commitiee (EAC) held an inquiry into heatwaves
and their impact on the UK. Within the final report the EAC recommended ihat the
government should create a new regulation to stop buildings being built which are

prone to overheating.
#s’: £ Housi 1.26. The government responded to this recommendation by committing to consult on a
C,',':Lmrﬁ,ﬁﬁe: ;5'”9' methed for reducing overheating risk in new homes.® the consultation will address
Local Government this commitment and include proposals to reduce the risk.
Timetahle for introduction of changes
The Future Homes Standard 1.27. The dates corresponding to the government's preferred option are set out below.

2019 Consultation on changes to Part L (conservation
of fuel and power) and Part F (ventilation) of the

Building Regulations for new dwellings : Date Government's preferred option on timing

Subseguent consultation on:

« QOverheating in new dwellings

» Energy efficiency standards for work carried out in
existing dwellings

s Energy efficiency standards for new buildings other
than dwellings

« Energy efficiency standards for work to existing
huildings other than dwellings

Late 2019/early 2020

Publication of new Pari L, Pari F and overheating regulations,

Early/mid 2020 associated guidance and supporting analysed consultation
octover 2019 response document.
Ministry of Housing, Communities and Local Govemment
Mid/late 2020 Part L, Part F and overheating regulations come info force.

#Tenth Special Report Appendix: Government Response (2018)
hitps./ipublications. pariament.uk/pafem2017 18/cmselecticmenvaud/ 187 17167102 him




Questions from Working Group

Currently the research published MHCLG alongside the ‘Future Homes Standard’ is
being disseminated by the research group. The ‘Risk mitigation packages’ laid out in
Section 4.1.2 of the Phase 2 report are being considered within the SAPIF group.

Ministry of Housing, Ministry of Housing,
Communities & Communities &
Local Government Local Government

Research into overheating in new homes
Phase 1 report

Septamber 2018
AECOM
Minlsty of Housing, Commurities and Lodal Govemmment

Research into overheating in new homes
Phase 2 report

September 2019
AECOM
Ministry of Housing, Communities and Local Government




Timeline of Work

2019

Feedback to

Produce ‘New

Group Quarterly Technology’
Paragraphs for
final evidence

document.

Meeting
Outcomes

Discuss ‘Combined
Evidence
Document’ and
Agree Changes to
be made

Present and
Discuss New
Technologies
within the
Group

2020
Combine and Amend & Circulate
Circulate Combined
Evidence Evidence v2
Documents Document
for Internal

Review



Thank you for Listening



#5 Ventilation and Indoor Air Quality (IAQ)

ColLeaders:
Adrian Regueira-Lopez

Nick Howlett (apology for not attending)

details®
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SAPIF MEETING
VENTILATION AND IAQ

OCTOBER 2019
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Peama
SAP 10.1 - Changes

59

* Members

AERECO
AIRFLOW
ATAMATE
BEAMA
ENVIROVENT
FETA

NUAIRE
TITON
VOLUTION
WEST ENERGY

* Meetings
* February 25
e April 16
e July 23
* TBC
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SCOPE 60

* New control systems that directly address air quality e.g. VOCs, CO, CO2, NOx, humidity are within scope.
* Do not conflict with Part F!

Unit energy Air density Dwelling air Mech.
efficiency (WL1s) (kgm-3) volume (m3) throughput

(ach)
Ventilation system: /

SAP Factors

Mechanical extract ventilation TUF x SFP x 1.22 x V
Balanced whole house mechanical ventilation fans ™ IUF x SFP x 2.44 x Npech x V.
Positive mput ventilation (from loft space) 0

Positive mput ventilation (from outside) b IUF x SFP x 1.22 xV
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ACTIVITY

61

* Group working on a high-level description and classification of ventilation controls:

* Type of control

* Description of control
* Impact on SAP

e Control Parameter

* Ventilation System “Compatibility”

e Barriers still a challenge



peama
VENTILATION CONTROLS

62

SAPIF 1AQ & Ventilation - List of Ventilation Control T

No. Categories of control/optimisation/visualisation Control Parameter Description Impact on standard SAP profile/; ptions
Manual input by the user to turn unit on or off,
. This does not include fans isolation as a form of
1 Manual on/off contrals Switch, cord . B ) .
control. Typically used for intermittent fans in wet
rooms
. . . Manual input by the user to increase minimum
2 Manual boost controls (single or multi-speed) Switch, cord P y .
ventilation rate to boost
As SAP currently only models minimum ventilation
rates, the effect of these controls would not have an
impact in the energy use by the ventilation unit. In
Manual input by the user to increase minimum  reality, these controls can save energy by reducing the
3 Manual boost controls (single or multi-speed) with timer Switch, cord wventilation rate to boost, limited to a certain amount of time that ventilation units are unnecesarily
amount of time running at higher rates than the background
A contral parameter A contral parameter triggered by user ventilation rate, particularly in winter time (when
4 Fixed Boost Controls indicative of occupancy or demand/occupancy automatically increases heated air is extracted from the property).
demand ventilation rate to the maximu
A control parameter A control parameter tr|gggred py user
- . e demand/occupancy automatically increases
5 Variable Boost indicative of occupancy or - ; . -
demand ventilation rate in a variable manner in accordance
with the control parameter,
A control parameter .
o P A control parameter triggered by user
indicative of occupancy or demand/occupancy automatically regulates the
[ Background ventilation controls demand.humidity/pressure pancy v reg

intake or output of air through the background

controls, bidirectional B
ventilator

control




peama
VENTILATION CONTROLS *

~e

No. Categories of control/optimisation/visualisation Relative Humidity o2 VOCs (gases) Presence/Occupancy Switch/Light sensor Current/Temperature/Pressure Manual Input Systems

1 Manual on/off controls ) System 1

2 Manual boost controls (single or multi-speed) All Systems

3 Manual boost controls (single or multi-speed) with timer All Systems

4 Fixed Boost Controls All Systems

5 Wariable Boost All Systems

[ Background ventilation controls System 1, 2 and 3
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VENTILATION CONTROLS

64

Ventilation Controls - Types of Input

Parameter

Description Indicative of occupancy or demand?

Manual Input

Relative Humidity

co.

WiOCs (gases)

A direct signal from the cccupant directly turns on or increases the
ventilation rate.

Relative humidity is @ measure of the partial pressure of water vapor to
the equilibirum vaper pressure of water at a given temperature, and is
a measure of moisture relative to a certain pressure and ternperature,

Itis used as a metric to regulate ventilation rates based on the
meisture generated in household activities such as cocking or
showering, mainly in wet reoms,

The concentration levels of CO2 and can be used as an indicator of
indoer air quality, Therefere, ventilation rates can be regulated based
on the measured CO2 concentration levels generated by the
occupants or by other activities (i.e, cocking)

Volatile Organic Compeunds are crganic chemicals which have a high
vapor pressure (e, velatile} and they are generated from building
materials, furniture, office equipment and consumer products, Some
of them are dangercus to human health, and therefore VOC sensors
can be used to determine when ventilation rates need to be increased
or decreased.

Contrary te humidity or carben dicxide, VOCs are not caused by
human activity.

~e
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VENTILATION CONTROLS

Ventilation Controls - Types of Input

Parameter Description Indicative of occupancy or demand?

Occupancy detection sensers can be used to determine how to

regulate ventilation rates, as many of the pollutants that are typically

rermoved by ventilation systems are caused by human activity.

In roems with no windows, a switch or light sensor can be used as a

Switch/Light sensor proxy for cccupancy, and therefore as a way to determine when
ventilation rates need to be increased,

Presence/Cccupancy

In certain circumstances, these pararmeters can be used to determine
how to regulate ventilation rates. For example, a current can be used in
electric hobs to determine when the kitchen extract fan should be
connected. Similarly, a8 temperature sensor that measured a shower
hot water pipe could be used to determine when a bothroom fan
should ke turned on. Pressure differences between the inside and the

Current/Temperature/Pressure
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BARRIERS

66

* Lack of potential energy savings for ventilation in SAP
* Based on minimum ventilation rates
* Intermittent extract ventilation = no energy consumption

e Lack of control standards
* SAP Appendix Q Process
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PE & Carbon Factors — The figures in SAP 2012, SAP 10.0 and SAP 10.1

67

Relative energy performance

2%
0%
-2%
-4%
-6%
-8%
-10%
-12%
-14%
-16%

PIV

MEV dMEV

House

B DER M Primary Energy

S4 (inside)

teaa
L]
.....
2,
LY}

S4 (outside)

System 1 Level (0%)

.............. Ynnnn..,,,,, MEV performs worse

than S1

dMEV performs 2%
better than S1

MVHR (inside) has a
significant benefit

MVHR (e.qg. loft)

’ performs equal to S1
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SAP 10.1 — “Natural” Ventilation

68

*  Minimum level of airtightness in
naturally ventilated dwellings

¢ Energy savings capped at AP, =
3m¥mz2h

* Dwellings with mechanical ventilation
will continue to receive savings

Air Permeability = 3 m3/(m2h)

Air Permeability = 0.5 m3/(m?2h)

Improvement

0.00%

-15.00%

-20.00%

o I I I
-10.00%

-25.00%

-30.00%

-35.00%

Improvement

51-A3 53-A3 53d -A3 54-A3

EDER M Primary Energy

0.00%
-10.00% II II II
-20.00%

-30.00%

-40.00%
S1- S3- S3d- S4-
A0.5 AO0.5 A0.5 AO0.5

B DER M Primary Energy
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BARRIERS
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* Lack of potential energy savings for ventilation in SAP
* Based on minimum ventilation rates
* Intermittent extract ventilation = no energy consumption

* Lack of control standards
e SAP Appendix Q Process
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BARRIERS

70

* Lack of recognised control standards
* Ecodesign recognizes ventilation controls through “in-use” factors

Calculation of the specific energy consumption requirement

ventilation control

CIRL
Manual control (ne DCV) 1
Clock control (no DCV) 0,95
Central demand control 0,83

Local demand control 0,65
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BARRIERS
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* Lack of potential energy savings for ventilation in SAP
* Based on minimum ventilation rates
* Intermittent extract ventilation = no energy consumption

e Lack of control standards
e SAP Appendix Q Process
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BARRIERS
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* Industry concern with regards to New Technology
Recognition Process

* Complexity, costs and uncertainty are the main
issues

[Confidentiality status: "IN CONFIDENCE" |

TECHNOLOGY ACCEPTANCE

3

& Design/

Energy Efficiency or 2.
8y _Y Efficiency spedfication of
Energy Reduction TRL Level >=7
New Technology
Measure?

fixed?

Energy
Reduction

4.
Evidence base
confirming
acceptability

Application for recognition of
New Technology not yet ready

ENERGY PERFORMANCE CALCULATION METHOD

5
Relevant energy 6.
performance calculation Standard
method for New based on

Technology available in satisfactory
Engineering Standard? evidence base?
SEEEXAMPLE A
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NEXT STEPS

* Finish controls high-level classification

* Catch up with Overheating WG to understand
overlap

* First draft of final report by Christmas

73



SAPIF WGs’ Data Store

« Shared SAPIF folder with subfolders for each working group

 You'll receive a link in an email from John Henderson
looking something like this:

Here's the folder that Henderson, John shared with you.

This link only works for the direct recipients of this message.

SAPIF document repository

B Microsoft

Microsoft respects your privacy. To leam more, please read our Privacy Statement,
Microsoft Corporation, One Microsoft Way, Redmond, WA 98052

details®



SAPIF WGs’ Data Store
— o — == e o = e e e ——— : ooy =
T L A = o W ——so——_ - ol b Ry
= L = "!'?-'ra._ s = = _: T, - |
o
", = [l 1
5] )
e i . D o i,

Access Is limited to named recipients of the link (SAPIF
members)

Simplest way to access the folder is to click on this link
each time

If you are asked for a password, that is your own emaill
password — not one set by BRE / RDL / BEIS (so don't ask
us what it is!)

Should all ‘just work’, but let us know if any teething
problems that you think are not fixable at your end

details®



Summary and Meeting objectives

The overall objectives:

1.
2.

Publicise each WGs work + final opportunity to contribute.
Highlight WG overlaps and interfaces with other WGs

Key aspects:

For SAP 11

Assignment completes end Q1 2020

Part L is out of scope

New technologies - available in mid-2020s onwards
Performance Modelling criteria and how judge compliance

details®



The next steps

What are the outputs ....

Future SAPIF meetings ............... Objectives ....
January 2020  Open to all “Last chance before handover”
March 2020 Leaders / ColLeaders only Presentation of findings

details®
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