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Our Street Cred 
Inventor of the Year 2011, Autodesk 

 

Best Innovation in Energy Management, Innovation & Sustainability Awards: Winner 
 

Best UK CleanTech Company, 2011 CleanTech Open: 2 out of top 10 
 

Sustainable Innovation Award 2011 (CIOB): Winner 
 

Architecture Innovation Award 2011 (CIOB): Winner 
 

Environment & Energy Awards 2011: Finalist 
 

Construction News Awards 2011: Finalist 
 

Best Retrofit Innovation, Retrofit Awards 2010: Winner 
 

Best Retrofit, Retrofit Awards 2010: Highly commended 
 

Award for best innovative sustainable construction product, Ecobuild 2010 
 

Environmental Best Practice Green Apple Awards 2009: Bronze Winner 
 

Environmental Best Practice Green Apple Awards 2009: Gold Winner 
 

Best Builder and Developer International Green Apple Awards 2009 : Gold 
 

Built Environment & Architectural Heritage,  
International Green Apple Awards 2009: Green Champion   

 

Best Sustainable Building The Sustainable City Awards 2009: Winner 
 

Best Eco Project FX Magazine International Design Awards 2009: Finalist 
 

Best Carbon Reduction Project Environmental Excellence Awards 2008: Winner 
 

99% Campaign Award for Refurbishment  
Building Magazine Sustainability Awards 2008: Runner up 



The challenge 

• Total UK electricity use per annum is 390TWh (390 billion kWh); 

• Yet over 800TWh of the energy we use in the UK is thermal; 

• Over the next 5 years we are to remove 8,000 MWe of productive capacity 
from the grid (over 10% of our peak electricity production). This is assuming 
that most of our nuclear plants will stay on; 

• At the same time, with growing use of heat pumps and comfort cooling, 
thermal load is migrating to the grid increasing electricity use; 



• Each year we add 300MW peak of cooling energy demand to the Grid; 

• Last year we installed 21,000 Heat Pumps shifting additional 200MW peak 
load onto our electricity network. Following the introduction of RHI this 
figure is expected to double every year; 

• Over the next 3 years we will add over 3,700 MW peak of thermal load to the 
Grid. This is equivalent peak capacity of Kingsnorth, Cockenzie and Tilbury B 
power plants put together; 

• All three are to be decommissioned by the end of 2013. We are running out 
of plant while increasing our electricity use. 

The answer? 



We seem to think that increasing our renewable energy production will 
compensate for the plant coming off line. Is this correct? 
 

“A concerning trend for system cost is the degradation of asset utilisation. Wind will not displace a 
lot of capacity. In fact, 35% of conventional plant will be operating at less than 10% load factor. That 
is a worrying trend for cost” 

VALUING STORAGE IN LOW CARBON ENERGY SYSTEMS, Goran Strbac, Imperial College London 
 

Just adding Wind Turbines is not the answer, our peak thermal load coincides 
with peak electricity consumption, combining the two will require immense 
back-up infrastructure and increase in peaking plants. Is there another way? 
 

The answer? 



Is Retrofitting the answer? 

• DECC plans to reduce the energy use of buildings by 80% with their CO2 
emissions reduced to ZERO by 2030, is this feasible? 

• We have completed a number of Retrofits over the years, some of them 
look very pretty. Their energy use isn’t; 

• The same tenants who were putting up with very low comfort levels (in a 
region of 16 to 18 deg C) now demand temperatures in excess of 25 deg C; 

• While the modelling shows energy use reduction in excess of 80%, in reality 
we are struggling to reach 50% and this is after spending £80K per home! 



• How about we use thermal energy demand of buildings to balance the 
grid. We can store and release comfort independently from electricity use. 

• How about we transforms a liability (we pay for comfort) into an asset (real 
time energy trading similar to eBay). This can revolutionise the energy 
market and pay for Retrofitting; 

• How about we transform our homes and offices into Virtual Power Plants, 
with clusters of aggregated and dynamically managed buildings. Building a 
Nuclear Power Plant is £10 billion, how much is ‘not building one’ worth? 

• Grid where energy demand can be reduced in an instant with no 
inconvenience to users is a secure network, resistant to solar flares and 
terrorist attacks alike; 

• DECC estimates £200BN electricity infrastructure investment – but do we 
need to spend this money on increasing demand and trying to satisfy it? 

What are the options? 



Virtual Power Plants 

Thermal Energy Storage enables Virtual Power Plants, dynamic demand 
response and seamless shifting of MWhs of electricity, by removing the load 
from the grid or providing it on demand. This reduces the need for new power 
generation, improves integration of renewables and saves on infrastructure 
investment. 
 

How?  

Aggregated load shifting utilising cooling and heating demand: 

• 2000 offices have peak AC energy demand equal to production capacity of a 
Power Station. Combining cooling & thermal energy storage and can take 
systems off line (or switch back on during off peak) without any impact on 
comfort. 

• The same can be achieved with 200,000 homes using energy storage enabled 
Heat Pumps or cooling systems (storing & releasing comfort on demand); 

 

Home as a Virtual Power Plant is not a distant dream, we have demonstrated 
this technology on a number of sites in the UK (we call it thEnergy). 



• Green Structures trialled a number of cooling thEnergy installations in the 
UK on sites in London and Felixstowe. thEnergy is capable of comfort cooling 
at less than 5% of the peak cooling load with overall efficiency improvement 
of up to 50%; 

• We are working with the British Gas and UK’s leading cooling system 
provider on aggregate and remote HVAC control to create Virtual Power 
Plant utilising combined cooling loads of office buildings; 

• We own a number of thEnergy patents and are developing cooling kit IP; 

 

 

‘Cold’ thEnergy Installations in the UK 



‘Hot’ thEnergy Installations in the UK 

• Green Structures installed a number of Solar Thermal and grid connected 
thEnergy systems in both new built and retrofit projects; 

• We have monitored the trials for over a year. We have demonstrated that we 
can successfully decouple energy demand from comfort supply while 
increasing Solar Thermal performance by over 40%; 

• The first inter-seasonal demonstrator (2MWh Thermal Memory House) is 
now under way; 

 



Comfort heating or cooling combined with Thermal Energy Storage can change 
the way we see buildings, from energy sinks to active and intelligent energy 
managers. It can lead to improved Demand Side Management and the 
emergence of buildings or whole developments (energy clusters) as Grid Players 
able to react to spot pricing not only to reduce peak electricity use or save 
energy but to generate income and reduce emissions while balancing the Grid. 
 
 
 
 
tom@greenstructures.co.uk 
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