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Early days Diggers self build !

National 
Federation of 
City Farms, 
Bristol!





Springhill Co Housing 
2004 
Springhill	
  Co-­‐housing	
  is	
  the	
  
first	
  new	
  build	
  co-­‐housing	
  
scheme	
  in	
  the	
  UK.	
  Based	
  on	
  
the	
  Danish	
  mode 



Genesis Centre 2006 
Somerset College of Arts & 
Technology; a demonstration 
building for sustainable 
construction  

 



robust and timeless 

 

 

   

Hereford Office 2006 
Twyford Barn  

 



Cwm Ifor School   
2011 
A Welsh 21st Century School 

 



Staunton School   
2010 
POE carried out through a 
TSB funded study 

 



Pre-Passivhaus schools  

St Luke’s  2009 
POE carried out through a 
KTP with Oxford Brookes  



Pre-Passivhaus schools  

Willows  2010 
POE carried out through a 
KTP with Oxford Brookes  

 



progression and feedback loop relating to the  delivery of 5 primary 
schools in Wolverhampton 

St Luke’s  2009 
POE carried out through a KTP with 
Oxford Brookes  

The Willows 2010 
POE carried out through a KTP with 
Oxford Brookes  

Bushbury Hill 2011 
POE carried out through a KTP with 
Coventry University & Architype 

Oak Meadow 2011 
POE carried out through a KTP with 
Coventry University & Architype 

Wilkinson 2013 
POE carried out through a KTP with 
Coventry University & Architype 

Wilkinson 2010 
Old school burns down 
following an arson attack  
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First Passivhaus Schools 



Why the move to Passivhaus  
 
•  to achieve a joined up ventilation strategy that ensured better air quality all the 

year round using MVHR and retaining heat 
 
•  to reduce energy and save on running costs by using high levels of insulation 

combined with very high air tightness  
 
•  to achieve a healthier and more comfortable environment, 
     triple glassed windows etc  
 
•  to use a more reliable predictive design tool to ensure better performance of 

the building fabric the PHPP modelling package,  
     helping to ensure elimination of cold bridges and component  
     performance 
 
•  plus in addition to PH to use as many natural materials as possible to reduce 

Voc’s off gassing  

 
 
 
 
 
 



Collaboration and the  added discipline of delivering a Passivhaus 
school 

 
•  integrated total design team commitment including client buy in  
 
•  passivhaus integrated into design from day one 
 
•  constant focus on simplicity of design and detailing 
 
•  relentless focus on value engineering to achieve cost 
 
•  a committed contractor dedicated to delivering passivhaus 
 
•  ongoing team work throughout construction stage 
 
•  focussed workshops with all key sub-contractors 
 
•  rigorous and regular site inspection 

 
 
 
 
 
 
 
 



Ground beam between piles	
  Ground beam between piles!

Structural slab!

Air tight layer!

Lo
ad

!











Bushbury Hill Primary School: Wolverhampton: 2011 

First Generation Passivhaus Schools 





First Generation Passivhaus Schools 



Second Generation Passivhaus School 
Wilkinson Primary, Wolverhampton  
Completed in 2013 



Wilkinson Primary School: 
Wolverhampton: 2013 

Second Generation Passivhaus School 



Wilkinson Primary School: 
Wolverhampton: 2013 

Second Generation Passivhaus School 



Wilkinson School 
Ground floor plan  



MVHR 

A winter ventilation strategy optomised MVHR ducts supplying fresh air to the 
classrooms 




Construction Approach 



Lessons Learnt  
relating to construction 



Timber Frame Improvements 



Window Improvements 



passvihaus design approach 

 

  

primary energy 

 

 

   



Some hand over and operational issues and lessons   
 

•  commissioning not properly carried out, the M&E sub contractor went out of business just 

prior to handover, more complex to complete post handover 

 

•  BMS controls protocols not fully implemented, a work in progress 

 

•  maintenance contracts critical for future effective operation more challenging with MVHR 

plant as new to UK 

 

•  extra training and support needed beyond the first year for building operation; user guides 

and training videos are being tested  

 

•  communicating how a Passivhuas building operates key to user comfort, longevity and for 

the school to get energy saving benefits  

 

•  monitoring helps with feedback on operational issues  

 

•  keeping other design team members involved with POE extends the feedback loop and 

achieves more expert help  

 

•  continuity of staff from all involved helps with problem solving  

 
 
 
 
 
 
 
 



Monitoring method & studied parameters 



Monitored factors


Relative humidity (%) in 22 classrooms


Black globe temperature (°C) in 24 
classrooms


Air temperature (°C) in 22 classrooms


CO2 concentration in 10 classrooms


Window and blind operation in 6 classrooms




Monitoring 

Why monitor CO2 levels?!
!
•  A good proxy of indoor air quality!

•  Provides information on the ventilation rates!

•  Affects learning and performance!

•  Affects health and exposure to high concentration !
•  is associated with symptoms such as headaches!
!
Current UK regulations for classrooms!
 !
•  Absolute maximum 5000 ppm!

•  Average should not exceed 1500 ppm!

•  Occupants should be able to reduce to below 1000 ppm at any point.!
	
  

Knowledge Exchange & Enterprise Network
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5 Bushbury Hill  2011 
6 Wilkinson  2013 
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Recorded thermal energy consumption in UK schools




Indoor Environment / Thermal comfort / Winter 



Indoor Environment / Thermal comfort / Winter 



Indoor Environment / Thermal comfort / Winter 



Indoor Environment / Thermal comfort / Winter 



Indoor Environment / Indoor Air Quality / Winter 



Indoor Environment / Indoor Air Quality / Winter 



Indoor Environment / Indoor Air Quality / Winter 



Indoor Environment / Indoor Air Quality / Winter 



Indoor Environment /  Thermal comfort / Summer 



Indoor Environment /  Thermal comfort / Summer 



Indoor Environment /  Thermal comfort / Summer 



Indoor Environment /  Thermal comfort / Summer 



Indoor Environment / Indoor Air Quality / Summer 



Indoor Environment / Indoor Air Quality / Summer 



Indoor Environment / Indoor Air Quality / Summer 



Classroom Guide 



•   Passivhaus certified

•   BREEAM Outstanding

•   Low embodied carbon

•   Local materials

•   Modelled for 80 year climate data


University of East Anglia 

Enterprise Centre"
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“The children are more alert in the afternoon, 

and are more attentive because the air is so 

fresh and comfortable.”Sara Morris, head  

	
  



Thank you for listening 


