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ÅLaw of Diminishing Returns 
 

 

 

 

 

 

ÅLaw of Unintended Consequences 
 

 

 

 

 

 

ÅMurphyôs Law 

What are the key risks from the zero-

carbon agenda? 



 

 

Å Summertime overheating 

Å Flood resilience 

Å Transport 

Å Security 

Å Acoustic performance 

Å Indoor air quality/Health problems 

Å No IAQ regulations 

Å c1900 about 50 materials (mostly natural) 

Å Now over 50,000 compounds and chemicals 

Beware the law of unintended 

consequences 



Murphyôs Law (or the Law of green bling)  

Over-reliance on complex / unproven technologies 

 

Å As a rule, simple building technologies work, 

complex ones generally fail! 
  

ÅMisselling/misspecification of technologies  

     can have hugely damaging consequences 
 

Å Three recent examples: 
 

ÅMicro chp 

ÅMicro wind    

Å Air source heat pumps 
 



Micro-chp 

 
Å Massively over-hyped  
Åover 60 references to micro chp in 2003  Energy White 

Paper 

Åñ6000 to be installed in fuel poor homes by 2004ò 
ÅMargaret Becket Labour Party conference 2003 

 
 

ÅCarbon Trust trials identified serious technical and 

economic shortcomings 
ÅNot suitable for low heat demand homes 

ÅNot suitable for intermittent use 



Micro-wind 
 

Å3 recent independent trials of over 50 micro 

turbines found that they were not cost effective in 

the urban environment 
ÅManufactures/installers claims were exaggerated 

ÅIn many cases they were net consumers of energy! 

ÅOnly suitable in exceptional  

   circumstances/ very exposed sites 



Air-source Heat Pumps 
 
 

ÅCan the manufacturers seasonal performance claims be 

achieved in practice? 
 

ÅWhat is the impact of evaporator de-icing on seasonal 

performance? 
ÅHow will the heat pump perform in  

   heavy snow conditions 
 

ÅWhat about noise impacts in the  

   urban environment? 
 

ÅEST trials to provide ñobjectiveò data 
ÅReport published Sept 2010 

ÅShows that a ñwell performing heat  

    pump can produce a COP of 3.0 é. 

   é.should give consumers confidenceò 
 

 

 

 



9{¢ άƻōƧŜŎǘƛǾŜέ ǘǊƛŀƭ ƻŦ ну !{ItΩǎ 

Å с ƻŦ ǘƘŜ т ǘƻǇ ǇŜǊŦƻǊƳƛƴƎ ƘŜŀǘ ǇǳƳǇǎ ƘŀŘ άŜǎǘƛƳŀǘŜŘ 
ŜŦŦƛŎƛŜƴŎƛŜǎέ 

Å Of the remainder average COP =1.9 

Å Only one achieved a COP of 3.0 



What is 2nd generation sustainability? 
 

Å  Achieving ultra-low carbon without the eco-

bling 
 

Å ñDesigning outò complexity and cost 
 

ÅRecognising that there are no technological   

ñmagic bulletsò 
ÅLarge scale renewables are (generally) always 

better than micro-scale  
 

ÅRealisation that profoundly different ways of 

thinking are required 



Energy Strategy part of a comprehensive 
Kingston Farm Sustainability framework 
Å Energy (Demand and supply, including renewable energy generation) 

Å Land Use 

Å Design Quality (of the buildings) 

Å Quality of external environment 

Å Biodiversity/ecology 

Å Water (supply, usage, treatment, SUDS etc.) 

Å Waste 

Å Construction Materials 

Å Movement/transport 

Å Quality of Life (including employment, community facilities, health, comfort & 
productivity) 

Å Management 

Å Economics 

 



Kingston Farm Energy strategy 

ÅBased on a energy hierarchy 

ïMinimise energy use 

ïUse energy efficiently 

ïSupply energy from renewable sources 

  



Energy demand reduction 

Å! άŦŀōǊƛŎ ŦƛǊǎǘέ ŀǇǇǊƻŀŎƘ ǿƛǘƘ ƻǇǘƛƳǳƳ ŜŎƻƴƻƳƛŎ ƭŜǾŜƭǎ ƻŦ 
insulation being specified 

 

Å[ƻǿ ƭŜǾŜƭǎ ƻŦ ŀƛǊ ǇŜǊƳŜŀōƛƭƛǘȅ ōŀǎŜŘ ƻƴ ŀ άōǳƛƭŘ ǘƛƎƘǘΣ ǾŜƴǘƛƭŀǘŜ 
ǊƛƎƘǘέ  

 

ÅAttention to detail regarding the avoidance of thermal bridging 
 

ÅOptimising the use of passive heating, cooling (and passive 
ventilation in the summer) 
 

ÅExploiting daylight for illumination, whist avoiding unwanted solar 
gains 

 

ÅaƛƴƛƳƛǎƛƴƎ ǘŜŎƘƴƛŎŀƭ ŎƻƳǇƭŜȄƛǘȅ ŀƴŘ ŎƻǎǘΣ ōȅ άŘŜǎƛƎƴƛƴƎ-ƻǳǘέ 
wherever possible complex and costly technologies.  
ïkeep the energy systems used as small and simple as possible. 

 
 



Efficient energy use 

ÅLighting 

ÅBuilding services plant & equipment 

Åά!έ ǊŀǘŜŘ ŀǇǇƭƛŀƴŎŜǎ 

 



Renewable energy supply  
Option appraisal 

Small scale renewable technologies considered 
included:- 
ÅSmall scale solar PV mounted on the roofs of 

buildings 
ÅGround and air-source heat pumps 
ÅSolar thermal systems 
ÅMicro wind 
ÅMechanical ventilation with heat recovery 
ÅWood burning stoves/boilers 
 



Micro-renewables concerns 
ÅPerformance  

ïpoor carbon abatement cost (in terms of              
£ invested per tonne CO2 saved) 

ÅReliability and maintenance legacy for 
building owners (e.g. air source heat pumps) 

ÅVisual Impact on buildings designed to blend 
with local vernacular 



Medium scale systems 
 

ÅDistrict heating using:- 

ïBiomass (pellets or wood chips) 

ïCentralised heat pump 

ÅMedium scale wind power  
 



Large scale renewables 

ÅLarge scale wind power 

ïDismissed on the grounds of visual 
impact  

ÅLarge scale Solar PV 

ÅAnaerobic Digestion (AD)  
 

 



Kinston Farm Key conclusions 

ÅAnaerobic digestion and large scale PV offer the 
greatest potential.  

ÅDetailed option appraisal of both technologies 
undertaken 

ÅLarge scale solar PV system provides the 
greatest carbon abatement potential in terms 
of £ invested per tonne CO2 saved 
ï 5MW PV array has been installed at Kingston Farm 

ïElectrical connection to proposed development 
already installed 

 





Solar PV at Kingston Farm 



 


