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Buildings, Energy Use & CO2 Emissions

Globally buildings and buildings construction sectors combined are 
responsible for 36% of global final energy consumption and nearly 40% of 
total direct and indirect CO2 emissions. 

Energy demand from buildings and buildings construction continues to 
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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Fury over the fading benefits of solar power as 
thousands complain to finance watchdog that 
glass panels DON'T provide the rewards they 
were promised

•Financial Ombudsman has received 2,000 complaints from home-
owners
•Barclays put aside millions to compensate those who bought mis-sold 
panels
•Brian Thompson, from Gateshead, took out £10,000 loan to pay for 
panels
•Was told by firm PV Solar UK that the panels would boost his pension
•Payments from power panels sent to National Grid not enough to pay 
loan coast

WARNING

UK NEWS: 

SEPTEMBER 2019
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Nottingham Trent Basin
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Sustainable Community Energy Networks
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Nottingham Trent Basin 
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Sustainable Community Energy Networks
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• SCENe will demonstrate scalable ESCO services

• Trent Basin ESCO Ltd

• Potential to integrate other value streams such as 
assisted living, health care and security
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Nottingham Trent Basin Development Site
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Trent Basin Phases 1-5 Masterplan

Faculty of Engineering | Faculty of Science | Faculty of Social Sciences

1
2

3
4

Construction Phases



@UoNEnergy

Trent Basin 
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Trent Basin 
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Community Energy Assets 
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Community Energy Assets 
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Electrical Infrastructure
Local Power Networks 

Community Battery
Located on Trent Lane Adjacent to Local Sub Station

Includes: Distribution boards, ring main and 
Substation + Energy Centre – SCADA server,
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Energy Centre
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Tesla 2.1MWh Battery - 500kW inverter

Enclosure - Security and Acoustic Fencing

Low Voltage Distribution Panels

Energy Centre Sub Station Weather Station
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Meanwhile Use - Urban Solar Farm 

Faculty of Engineering | Faculty of Science | Faculty of Social Sciences

200 KWp
URBAN SOLAR FARM
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SCADA – Supervisory Control And Data Acquisition
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http://scada.projectscene.uk/anyglass/pubdisplay/TrentBasin/TrentBasinMain.gdfx
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Digital Twin
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Consumer Engagement
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Monitoring - Community
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Site Weather Station
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Monitoring - Homes
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Energy Centre

CLOUD SERVER

http://www.freepik.com/free-photos-vectors/wifi
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Monitoring - Homes
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Smart Thermostat

The Honeywell Evohome system is an advanced heating system 
that allows control of individual rooms within the homes 
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Monitoring - Homes
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Heat meters

To measure hot water and space heating energy use

Electricity Circuit Sub meters
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Monitoring - Homes
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Gateways 

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

A gateway is required to listen for data transmissions and send 
them on to the project servers for further processing. 
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Home Monitoring – Sample Data
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Home Monitoring – Sample Data
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Covid-19 Lock Down Energy Behaviours
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UK
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The impact of lockdown on electricity consumption 

During 2020-2021 the households had an average increase in their annual 
average consumption of 17% when compared to 2019-2020

Tubelo, R., Naghiyev, E., Gillot, M., Rodrigues, L., & Shipman, R. (2021). Assessing the impact of lockdown due to COVID-19 on the electricity consumption of a housing development in 
the UK. In J. R. Littlewood, R. J. Howlett, & L. C. Jain (Eds.), Sustainability in Energy and Buildings 2021 (45-55). Springer. https://doi.org/10.1007/978-981-16-6269-0_4

https://doi.org/10.1007/978-981-16-6269-0_4
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Energy Behaviours 
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Turn off always on towel rail Christmas Day
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Reports for Home Occupiers
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Reports for Home Occupiers
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Online Data Platform for Home Occupiers and Research Community 
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What next?
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Vehicle-to-Grid (V2G)

SHIPMAN, R.; WALDRON, J.; NAYLOR, S.; PINCHIN, J.; RODRIGUES, L.; GILLOTT, M., 2020. Where Will You Park? Predicting Vehicle Locations for Vehicle-to-Grid. Energies 2020, 13, 1933.

WALDRON, J., RODRIGUES, L., GILLOTT, M., NAYLOR, S., SHIPMAN, R., 2020. “Decarbonising Our Transport System: Vehicle Use Behaviour Analysis to Assess the Potential of Transitioning to Electric Mobility”. In: 35th Passive 
and Low Energy Architecture Conference (PLEA): Planning post Carbon Cities, 1-3 September 2020, Coruna, Spain.

SALAZAR, J., WALDRON, J., RODRIGUES, L., 2019. Regulatory and policy framework for the uptake of renewable energy in the United Kingdom. In 18th International Conference on Sustainable Energy Technologies - SET2019, 
20th – 22nd August 2019, Kuala Lumpur, Malaysia.

WALDRON, J., RODRIGUES, L., GILLOTT, M., NAYLOR, S., SHIPMAN, R., 2019. Towards an electric revolution: a review on vehicle-to-grid, smart charging and user behaviour. In 18th International Conference on Sustainable 
Energy Technologies - SET2019, 20th – 22nd August 2019, Kuala Lumpur, Malaysia.

https://www.mdpi.com/1996-1073/13/8/1933
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EV-elocity: our campuses are demonstrators
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University of Nottingham V2G demonstrators

Location: Hallward Library
Use: University fleet

Location: Creative Energy Homes
Use: Integrating V2G & renewable energy generation
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Behaviour data analysis

FLEET 1 FLEET 2

FLEET 3 FLEET 4

FLEET 5 FLEET 6

Long dwell location analysis Fleet use patterns
(stops over 1 hr) (simultaneous use of vehicles)

0%                                  100%

Active Vehicles:



Vehicles Availability
Building Energy 
Consumption

CO2 Emissions
Renewable Energy 

Generation
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What next?
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Thank you!

mark.gillott@nottingham.ac.uk
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