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FDEX
Why are we here?

Look again at that dot That's
here. That's home. That's us.

On it everyone you love,
everyone you know, everyone you

ever heard of, every human
being who ever was, lived out
their lives...

~ Carl Sagan
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It has been said that astronomy is
a humbling and character -
building experience. There is
perhaps no better demonstration
of the folly of human conceits than
this distant image of our tiny
world. To me, it underscores our
responsibility to deal more kindly
with one another, and to preserve
and cherish the pale blue dot, the
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Carl SaganPale Blue Dot: A Vision of the Human Future in Space
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https://www.goodreads.com/work/quotes/1816628
https://www.quotescosmos.com/quotes/Carl-Sagan-quote-32.html

What are we doing?

A 10:30¢ 12:15 Plenary Session

I AngieLillistone(Nottingham City Councit)Net Zero by 2028.

I Mark Gillott (University of Nottinghant) Energising communities with active buildings.
12:15¢ 13:15 Lunch
13:15¢ 14:15 Workshop: How different sectors can work towards Net Zero

14:1515:30HyDEXlex fuel demonstrator tour / networking session

> > > >

15:30¢ 17:00 Local net zero initiativeshort talks and panel discussion
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Who?

Fern Baker i Nottingham PhD student.

Hrst PhD student designed, organised, and led conference funded by the ERA commu
fund and supported byHyDEX
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https://hydex.ac.uk/ https ://www.era.ac.uk/
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Plenary Session

Angie Lillistone
(Nottingham City Council)
I Net Zero by 2028.

Mark Gillott

(University of Nottingham)
I Energising communities
with active buildings.




r
Energising
Communities with
Active Buildings




w Univer_sitg of
Nottingham

S~
Energy Institute

s LT

Globally bundlngs and bundlngs constructlon sectors comblned are
- responsible for 36% of global final energy consumption and nearly 40% of
total direct and indirect CO , emissions.

£ Energy demand from buildings and buildings construction continues to

4 rise, driven by improved access to energy in developing countries, greater

| ownership and use of energy -consuming devices, and rapid growth in
global buildings floor area, at nearly 3% per year.
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Energy price cap forecast to rise to £4,266

Annual bill for a typical household on a price capped
dual-fuel tariff paying by direct debit

Cornwall Insight
forecast

»
K

Refl. t.
Obj. d.
Atm. t.

2019-20 2020-21 2021-22 2022 2023
winter winter winter Oct Jan

Source: Ofgem/Cornwall Insight [B]B]
Trent Building, University of Nottingham
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Great Britain’s Energy Vectors — in GWh per day

4500 GWh | [l Gas Non Daily Metered 1st of March Cold Weather Event
4000 GWh =mT"""’°"F“"’ 3.5 times the daily energy than electricity | ____
) I \

3500 GWh | Ml Elec from Nuclear I Non-Daily Metered local gas demand | \I

>
© 3000 GWh
©
S
) 2500 GWh
Q.

£ 2000 GWh

( 1500 GWh

UNIVERSITYOF BIRMINGHAM Underlying data are from National Grid, Elexon and BEIS
BIRMINGHAM ENERGY INSTITUTE Figure produced by Dr Grant Wilson: i.a.g.wilson@bham.ac.uk
https://www.researchgate.net/project/multi-vector-energy-analytics
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Energising Commu
with Active Buildings
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ELECTRICTY: Mi&mart Grid
With DSM technology

HEAT: Low Temperature
Heat Network

weather

power
utilisation

micro-generation energy use

monitoring
&
control

energy storage
Batteries, thermal, hydrogen occupancy
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THE LEADING MAGAZINE FOR UK RESIDENTIAL DEVELOPMENT AND REGENERATION 28p/KWh(47p/kWh Oct 2022)
circa 250g CORMWh

]
nuusenullder Different typologies,
™

APRIL 2016 www.house-builder.co.uk e. g . School

-

-

After zero
The Nottingham H.O.U.S.E /

— a zero carbon home that housebuilders
should know about

circa 2-10 p/KWh
0gCO2KWh
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UK NEWS: | Bail 2

SEPTEMBER 2019

. Wlail D

%Y
7,
‘THURSDAY, DECEMBER 1, 2017 ‘wiww.datymeil.co.uk NEWSPAPER OF THE YEAR  65p STABES FAGE 42

Fury over the fading benefits of solar power a
thousands complain to finance watchdog that
glass panels DON'T provide the rewards the

oF-inancial Ombudsman has received 2,000 complaints from heme
owners

uBarclays put aside millions to compensate those who bought-sisd
panels

uBrian Thompson, from Gateshead, took out £10,000 loan to pay for
panels

wWas told by firmPV Solar UK that the panels would boost his pension
oPayments from power panels sent to National Grid not enough to pay
loan coast
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A Community energy refers to the delivery of community-led renewable energy, energy demand reduction and energy supply projects, whether
wholly owned and/or controlled by communities or through a partnership with commercial or public sector partners.

ATheGermansoftenspeakofBUrgerenergie, which translates I|literally as fAcitizen energ

A The term encompasses residential solar, community biogas, and wind farms (partially) funded by citizens and businesses. The more these
investors are local, the closer the project becomes to Blirgerenergie
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Project SCENe key messages

1. Currently NO business model in the UK for community
energy that does not require additional subsidy

2. SCENe will develop a ‘subsidy free’ commercial model for
new build residential developments

3. The demonstration integrates a new supply chain in a real
commercial development, with consumer choice, at scale

4. Results will be disseminated as Business Model Templates
that can be used by any developer or ESCO in the UK

Nottingham Trent Basin
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Cloud National
Based Q Grid
A

Management

LOCAL ESCO

\ Community

Electricity

+ -

Storage 4+ public
utilities A SCENwill demonstrate scalable ESCO services

Domestic & w """""" rw """"""" k A Trent Basin ESCO Ltd
Commercial : C '

Heat & A Potential to integrate other value streams such as assisted living,
Electricity -! health care and security
Generation,
Demand & . . e .o

Storage @ = ... rrrra s

Community
Thermal store

DATA INTERACTIONS
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Completed between 19281931 and billed as
"Nottingham's Highway to the Sea" Trent Lane
Depot significantly increased tonnage carried
on the Trent to Nottingham from 28,000 in

the 1920s, to over 250,000 by 1936.

@UoNEnergy ¥



University of

Nottingham

Energy Institute

Construction Phases
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Asymmetric roofs for Solar PV
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Photo taken September 2021
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ERA Funded Energy Hubs — Generation, Storage & Use (people)
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PHASE 3

PHASE 2

Electrical Infrastructure Community Battery

Located on Trent Lane Adjacent to Local Sub Station
Local Power Networks Includes: Distribution boards, ring main and
Substation + Energy CeniteéSCADA server,
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Enclosure Security and Acoustic Fencing  Energy Centre Sub Station Weather Station
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3D Community Interaction Model
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"\ Smart Phones
Smart Speaker

IHD
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Temperatures

CLOUD SERVER

)Y g

Relative Humidity

Carbon Dioxide

Occupancy ]
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Electrical Energy ) w ’A\
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- Total Electricity

- Circuits

- Significant Appliances o _
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Thermal Energy ¢ ))) €0 ’.9

- Hot Water
- Space Heating kWh ..g,
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C 2%, 1750 12°
T Smart Thermostat
159 490 | o3¢ B — = . .
— s S ¢ The HoneywelEvohomesystem is an advanced heating system
: that allows control of individual rooms withime homes

Y
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Heat meters

To measure hot water and space heating energy use

Electricity Circuit Sub meters
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Gateways

Much of the equipment installed in the homes uses-power
wireless technology to transmit the monitored data.

A gateway is required to listen for data transmissions and send
them on tothe projectservers for further processing.
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Example ofhouse hourly electricity demand profile

[y
o

Power (kW)
N w B (2] (o2} ~ [e0] ©

1
0
0:00 2:00 400 6:00 800 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
Time
—02/1/2019  =——16/1/2019
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UK Electricity Demand Profiles for March 2020
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N. Godfrey - EDAG Source: ELEXON & National Grid
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Comparative of power profile in April 2019 and 2020
Comparative weekly electrical energy consumption - prior to and during the strictest lockdown 5000 5000
—_ 120 200% _ April 2019 L April 2020
§ Z 4000 24000
= 100 150% 5 s 5 |
= 3000 | & i
..g 20 100% gﬂ .-22000 A :22 A i/ \
g s 50% 3 31000 Nt A N 771000 / N NN 3
(3] £ - - : A N - A ’_ = a4
@ ¢ IR 0% 00:00 03:00 06:00 09:00 12:00 15:00 1800 21:00  00:00 0300 06:00 09:00 12:00 15:00 1800 21:00
e / Hour Hour
S 20 F I -50%
[+
5
3 0 -100%
% 182115112 5201161319143 617 8 4 9 7 10 12
wic 09/03/2020 (2nd week prior to lockdown) Properties

/e 16/03/2020 (1st week prior to lockdown)

/e 23/03/2020 (1st week during lockdown)

---0--- Delta - in lockdown/prior to lockdown - 1st week (right axis)

During 20262021 the households had an average increase in their annual average
consumption of 17% when compared to 262820

Tubelo, R., Naghiyev, Billot, M., Rodrigues, L., & Shipman, R. (2021). Assessing the impact of lockdown due tdC@WIEE electricity consumption offeousing development in the UK. In J. R. Littlewood, R. J. Howlett, & L. C. Jain (Eds.),
Sustalnablllty in Energy and Bmldlngs 202135)3 Springerhttps://doi.org/10.1007/978981-16-62690_4
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Prior to COVI9 crisis, April 2019

Electrical Power Profile per Quarter Hour
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During COVHD9 crisis, in lockdown, April 2020

Electrical Power Profile per Quarter Hour
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Turn off always on towel rail Christmas Day
Electricity Consumption per Day
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Electrical Energy [kWh]
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Total daily max, min & average temperature vs outside temperature Daily max. min & average RH
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22/06, 11:40 - 18:34

UNIP

s
i~ 26/05, 16:10 - 16:11

IBeacon Room
S S Level Occupancy
— Monitoring
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