
• Instrument accreditation

• Heat and comfort

• Appliances and technology

• Occupancy, ambience

• Activities, behaviour

• Emerging requirements 
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We use energy in our homes for heating, washing, 
cleaning, cooking, lighting, and powering our 
appliances, for entertaining, socialising and interacting 
with each other. Using energy in our homes is 
essential for our health, wellbeing, and comfort. 

However, domestic energy use is also responsible for 
almost 20% of UK carbon emissions. Energy use in 
homes is also the biggest driver of demand during the 
peak winter period, which means it determines the 
amount, type, and cost of power generation capacity 
we need to have available to meet this peak. 

Reducing energy waste

Quantifying wasted energy, 
assessing potential to reduce 
waste & identify technological 
& behavioural solutions

• Improve design & co-design of 
control systems, technologies, 
services, information and 
advice

• Policy and intervention 
strategies to ensure wellbeing 
while reducing energy demand 

• Algorithms for predicting 
occupancy

Managing energy 
disruptions

Assessing the effects of 
disruptions on household 
energy use, bills, and CO2 
emissions

• Disruptions are significant 
changes in circumstances
• Internal: Job change, moving 

home, life events
• External: Pandemics, extreme 

weather, policy changes

• Affects decision-making for 
individuals, government, etc.

Flexible demand
for flexible systems

Quantifying the effects of 
emerging technologies, 
behaviours, and interventions, 
on daily load profiles

• Supply systems are likely to 
change in the future with 
potential consequences for 
domestic energy use

• New (smarter?) electrical 
loads, e.g. EVs, heat pump, PV 
and batteries: more (peak!) 
demand, more flexible 
resources, more agency? (AI, 
DSOs, Prosumers)

• How to measure and attribute
the success of interventions

Energy demand modelling

Understanding the strengths & 
weaknesses of building energy 
models, contributing insights 
to the net-zero transition

• A comprehensive longitudinal 
dataset is needed to test and 
train models, develop 
algorithms for specific energy 
uses and to account for 
occupant behaviour. 

• Models need continuous 
grounding in high quality 
disaggregated energy data to 
account for changes in 
behaviour, climate, energy 
costs, and technologies. 

University College London:
Smart Energy Research Group

The University of Oxford: 
Department of Engineering Science, 
Environmental Change Institute   

sociotechnical research for a 
scientific understanding of energy use

responsive research to a fast-moving 
technological and policy landscape

data-driven approaches to energy 
data collection, analysis and access

data availability for scientists, 
industry and policymakers

innovation for new, cost-effective 
smart data solutions at scaleO
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Development of:
- Sensor and 
survey data 
collection

- Heat pump lab
- Flexibility lab

- Cost of living lab

Establishing the 
EDOL 

Observatory: data 
resources for 

other researchers
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All SERL Observatory data 
streams, plus:

Smart meter
• 30 min gas/electricity
Surveys
• Dwelling, household, 

appliances
Linked data
• EPC, weather

EDOL 
Observatory

Data gateway

All EDOL Observatory data 
streams, plus:

Secure Data 

Repository

Labs Forensic

CAD data (10 sec electricity) 

Repeat surveys (online)
• Technology, behavioural changes 

Sensors : temperature, occupancy

New scalable low-cost data solutions 
validated on Forensic samples and 

tested in Labs.

Sensors, IOT

Lab specifc data requirements
• e.g. EV or heat pump sensors; new 

technology/ business model

In person
• Heating system inspection

• Appliance stock & use inspection 

• Household ethnography

• Household interviews

Processing • Researchers 

• Policymakers

• Participants 

• Public

Physical instrument trials

• Heating system data

• Temperature sensors

• Hot water flow sensors 

Appliances, technology 

• Plug load monitors 

• Diagnostic tools 

Occupancy, ambience

• Light level sensors

• Window and door sensors 

• CO2

Activities, behaviour

• GPS movement tracking

• Accelerometer movement

• Motion or occupancy sensors

J Interactive instrument
• Heat and comfort
• Reporting of comfort

Apps, surveys, 
in-person engagement, 

gamification
Appliances, technology 
• Self-reporting 

Activities, behaviour 
• Time-use diaries
• Proximity / joint activities
• Location reporting 
• Surveys of comfort behaviours
• Household ethnography
• Household interviews
• Re-enactments 
• Technology biographies

SERL
Observatory

All of EDOL Observatory data streams, 
plus:

Smart meter

 

Apps, surveys, 
Engagement, 
Gamification 

Gasmeter

HAN
CAD

 

Elec meter

 

n=>2,000 n~200 n=20 

ADOPT

SHARE

DEPLOY SCALE

VALIDATE

Sensors

Sensors, IoT

Engagement

Comms hub

 

n~13,000 
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