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Prometheus: Built to Stand 
the Test of Time 

Adapting our Built Environment - ARCC 
Contributions and Challenges 

D. Coley, M. Eames and T. Kershaw 



The Context 

•! UK Building Regulations 
•! Energy Policy 
•! Design Weather Data 
•! Sustainable Compliance 
•! Mitigation / Adaptation 
•! Sustainable Design Life … 100+ 

years? 
•! Risk Assessment / Investment 



Perceptions of climate change 
within the building industry 

 
•! Surveys of several architectural and engineering firms. 
•! General concern about climate change and inadequacies of current 

practices. Very few (~6%) actively denied climate change. 
•! Greater seniority ! greater satisfaction with current practices. 
•! Participants focused almost exclusively upon mitigation rather than 

adaptation options when listing current practices. 
•! Most common reactions to climate change were to reduce CO2 emissions, 

increase sustainability and longevity of building design. 
•! When asked about possible alternatives to current practices only 5% of 

responses listed adaptation options, the rest were exclusively mitigation 
based. 

•! Main barrier to change was time / money. 
 

Published in Building and Environment 



Prometheus weather files 
CIBSE files:14 sites 
Exeter files: 35 sites 
 
•!3 time periods 
•!5 probability levels 
•!Medium and high emission 
scenarios 
•!Both TRY and DSY type files 
 
Method peer reviewed and 
published.  
Building Serv. Eng. Res. 
Technol. 



Weather 
generator 

3000 weather 
years 

TRY (10%) 
TRY (33%) 
TRY (50%) 
TRY (66%) 
TRY (90%) 

IES 

IES 

Emissions, time period, location 



Including wind speed and wind 
direction 

Published in BSER&T 



Comparing files: CDFs 
•! The UKCP09 weather 

generator produces 3000 
years of weather from 
which we assemble our 
probabilistic files.  

•! The five probabilistic files 
map well the distribution 
of the whole set.  

Published in Building and Environment 



Comparing files: Cooling Degree 
Days and Heating Degree Days 









Things to consider: 
 
•!Risk to occupants, vulnerable 
groups. 

•!Cost benefit analysis 

•!Dialogue with client 

•!Buildings last 100+ years 
HVAC lasts ~25 years 
 

The range of possible climate change is 
large. So which files should I be using? 



Adaptation of 
Buildings Montgomery 

School (Exeter) 

Scope: 450 pupil zero-carbon 
passivhaus design school. 
Designed to have minimal heating 
and energy requirements and to 
be adapted to the effects of 
climate change 
 
•!Project value £9m 
•!Building size ~2500m2 

•!Additional cost of alterations 
£1m 



The Building •!Passivhaus design 
•!Reduced heating requirement 
•!Increased Air tightness 
•!Mech Vent with heat reclamation Roof clad with PV 

South facing 
windows are 
shaded 

Highly insulated 
heavy-weight 
concrete 
structure 

Triple-glazed windows 
U-value = 0.8Wm-2K-1 

Large North 
facing windows 



•!Increased shading 
•!Increased thermal mass 
•!Small windows on southern façade  
•!Changes to occupant behaviour 
•!Increased lighting and equipment 
efficiency 
•!Provision for increased natural and stack 
ventilation during summer months 
•!Inclusion of an early morning cooling 
strategy. 

Considered 
Adaptation 



Montgomery Primary School 
Design modifications: adaptation to future climate 
Change occupant behaviour: allow both internal and 
external doors to open during occupied periods when the 
internal temperature is greater than 26°C. 
 
Include cooling strategy: Increase summertime 
ventilation rate from 6.30am until 9am each day when the 
room temperature is greater than 23°C. 



Summary 

Design now finalised and 
construction has begun  

Building still on target to pass 
passivhaus accreditation.  
 
Simulations show that school 
will pass current overheating 
criteria in 2080 under high 
emissions scenario. 





Adaptation of 
Buildings Cornwall 
County Council 
Offices 

Scope: Refurbishment of 
1960’s office block. 
Provision for increased 
occupancy density in a 
modern office environment. 
  
•!Project value £4m 
•!Building size 4800m2 



The Building 
Large open plan offices 

Double glazed windows 
U-value 1.8Wm-2K-1 

Increased occupancy 
and equipment 

Roof insulation 
U-value 0.25Wm-2K-1 



Adaptation 
Summary 

Adaptation strategy for: 
•!Increased occupancy 
•!Modern office environment 
•!Possible future changes in use 
•!Overheating and productivity 
•!Aim to create an adaptation 
future refurbishment schedule  
 
Proposed solutions: 
•!Increased cross ventilation 
•!Access to thermal mass via 
ceiling perimeter gaps 
•!Solar film on windows 
•!Reduction in lighting and 
equipment gains 
•!Brise soleil 
•!Changes in working hours 
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www.ex.ac.uk/cee/prometheus 


