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2 

Energy Saving Trust 

We’ve saved £1.5 billion on 

people’s fuel bills and 140 million 

tonnes (lifetime savings) of CO2 

since 1994. 

We are the UK’s leading 

impartial organisation helping 

people save energy and reduce 

carbon emissions 

Expert insight and knowledge 

about energy saving 

Supporting consumers  

to take action 

Helping local authorities and 

communities to save energy 

Providing quality assurance for 

goods, services and installers 
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3 

The headline challenge 
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4 

Why do we need building performance 

evaluation? 
 

What is actual performance 

• energy and carbon savings 

Factors that influence performance of the technology 

• what works and (importantly) what doesn’t 

Evaluate how householders use the technology 

• to inform the consumer 

Ensuring confidence in new products 

Consumer pull vs. regulatory push 
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5 

Why evaluate performance? 

Design 

better 

Build 

Monitor 

Learn 
Process improvement 

cycle 
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DECC in-use factors 

Measure In-use factor % 

Internal Solid Wall Insulation 25 

Double Glazing 15 

Air source heat pump 25 

Micro CHP 25 

6 

Running header H1 Arial Bold 10/12pt 

Date of presentation H2 Arial Regular 10/12pt 
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National  
Refurbishment  
Centre 
www.rethinkingrefurbishment.com 
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National Refurbishment Centre 
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Low-energy housing refurbishment - Costs 

10 
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Housing 
refurbishment 
monitoring, 
evaluation activity 
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Technical monitoring projects 

 

• Heat pumps 

• Micro-wind  

• Solar Thermal  

• Condensing boilers  

• Smart home energy 

• Insulation (loft, cavity and solid wall) 

• LED lighting 

• Advanced heat controls 
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• Large variance in COP / Efficiency - 1.2 min to 3.6 max 

• Performance sensitive to installer skills/knowledge – need 

to improve standards 

• Some GSHP generally not performing as expected – 

need to find out why. 

• Good potential for CO2 savings, especially replacing oil 

and direct electric. Savings compared with gas are poor. 

• Significant differences of user satisfaction with warmth, 

comfort, fuel bills & control 

Heat Pumps - key findings 

13 
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SWI summary of measured U-values 

Statistical measure 
Measured U-value 

(W/m2K) 

Average 1.43 

Max 2.52 

Min 0.64 

Sample size 87 

Current SAP value 2.1 

14 
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15 

Full comprehensive monitoring of 

consumption and conditions 

More detailed 

consumption and 

comprehensive monitoring 

of conditions 

Consumption, 

temperature, 

IAQ 

Staged monitoring approach 

Basic 

monitoring 

• Meter readings only 

• Smart meter readings – energy and waste 
• Heating energy consumption 
• Environmental conditions 
• POE – quarterly questionnaire 

• Whole-house monitoring (inc. LZC) 
• Detailed metering – heating, hot water, 

cooking 
• POE – questionnaire, weekly log, interviews 

• Whole-house monitoring 
• Individual circuits / flow meters 
• Occupancy sensors 
• POE – intensive engagement 

Source: Good Homes Alliance / Energy Saving Trust 
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16 

Performance monitoring of buildings 
Detailed performance monitoring involves three main approaches: 

1. Pre/Post construction/retrofit testing: the thermal efficiency of the building shell  

2. Monitoring in use: collection and analysis of in-use data about energy and water 

consumption, and temperature and Internal Air Quality (IAQ) conditions 

3. Occupancy evaluation (OE): analysis resident and user induction process, behaviour 

patterns, comfort and satisfaction levels and perceptions 

Along side this performance monitoring a Post Construction Review will be carried out 

on the dwellings to inspect building fabric, installed technologies and measures. Check 

and record changes to the planned retrofits and comment on and comment on quality 

of works. 
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17 

Short term tests 
Test Requirement 

Airtightness Two airtightness tests on the dwelling required 

One pre and one post retrofit works 

Dwelling access is required 

Thermal 

imaging 

Thermal imaging of all external sides of the dwelling 

Two tests required, one pre and one post retrofit works 

Although dwelling access is not necessary for external imaging, 

preparation by participants is required 

Ventilation 

system 

Volumetric air-flow rate and system effectiveness 

Should only be undertaken by a specialist contractor or accurate results 

cannot be guaranteed 

Walk-through 

inspection 

Visual inspection for defects and damp 

A photographic record of the retrofit should also be undertaken 
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18 

Long term tests 
Test Requirement 

Utilities Heating energy consumption (gas, electricity, oil, bio-fuel, etc) 

Electricity consumption 

Water consumption 

Communication via a smart meter or pulse output meter with remote 

access data logger 

Internal and 

external 

conditions 

Internal and external temperature 

Humidity 

CO2 

Communication via remote access data logger 

Microgen 

technologies 

Contribution to electric and or heating requirements (technology 

dependant) 
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Air tightness comparisons vs targets 
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Thermography - Site 4 before and after  

20 

Before                    After 
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More information is found in… 
 

Why we monitor 

What various tests mean 

Approximate costs of equipment 

Further useful information 
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Thank you 
 
Stephen.Passmore@est.org.uk 

 


