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Topics to be covered 
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1. Progress on project tasks 

 

2. Potential for using mains water for cooling underground tunnels 

 

3. Identification of waste heat sources and cooling requirement 

 

 

4. Data centre energy use in UK 

 

5. Publications 

 

6. Future work 



Project Progress 
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Task Duration Status 

Submit two conference paper abstracts on waste heat 

recovery: CIBSE Technical Symposium, April 2016; IIR 

Gustav Lorentzen Conference, August 2016 

Oct-Dec 

2015 

Accepted. Papers to be written by Feb 2016.   

Advise Government on UK data centre energy use Oct-Dec 

2015 

Draft paper in preparation. To be submitted 

for journal publication, Feb 2016 

Establish student projects investigating use of mains 

water for cooling 

Oct 2015 - 

April 2016 

Underway. Planned applications: Food 

Factory, Cambridge; Data Centre, Dublin 

Construction and commissioning of data centre test 

facility 

Oct 2015-Jan 

2016 

Delayed. Priority given to investigating mains 

water cooling applications. New completion 

date June 2016 

Finalise roadmap on data centre cooling Oct-Nov 

2015 

Delayed. Priority given to investigating mains 

water cooling applications. New completion 

date March 2016 



Using mains water for cooling 

4 

• The use of mains water for cooling – CIBSE 

2015 

 

• Mains water properties 

- temperature 5-20°C 

- Distributed trunk main across London 

- Increasing mains supply temperature by 

1°C requires 100 MW of heat 

- 5-6°C could be added i.e. 500-600 MW 

 

• Could replace mechanical chillers for a range 

of applications e.g.  London Underground 

stations, large buildings etc. 

 



Benefits of using mains water for cooling/heat recovery 
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• Energy, carbon and cost savings 

 

• Raising temperature of mains water reduces 

leakage 

 

 

• Higher mains water temperature reduces 

energy input for DHW 

 

 

• Cost savings e.g. digging up roads 



Development of model for mains water cooling of tunnels 
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Assumptions 

• 500 m twin tunnels, each containing 

4 x 0.1 m OD pipes 

• Average tunnel air velocity 6 m/s 

• Tunnel temperature 30°C and 

isothermal throughout 

• No fouling or finning 

• Primary system is close coupled 

• No latent cooling is modelled 



Model inputs/outputs 
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Model predicted heat recovery/cooling 
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Plan for large scale trial 
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• Identify site for trial 

 

• Investigate options for temperatures/velocities 

 

• Optimise design 

 

• Trial 

 

• Long term modelling 
 

 



Mains water cooling – potential applications 1  
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Mains water cooling – potential applications 2  
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Data centre energy use in UK 
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Statistic reported Region 

Estimated % of 

total electricity 

used 

Source of information 

Electricity used in global data centres in 2010 likely 

accounted for between 1.1% and 1.5% of total 

electricity use, respectively.  

Global incl. 

UK 

1.1-1.5% Koomey [11]  

US accounts for 35-40% of the DC global market. 

China, UK and Germany each account for 6-8% of 

global DC market. (World data centre electricity use = 

235.5 TWh  

UK 3.9-5.5% BSRIA webinar presentation [5] 

UK data centres consume c1GW (2% of UK grid 

capacity) 

UK 2.4% PEDCA presentation [12] 

Data centres, housing computer servers for industry, 

businesses and administrations across Europe, 

consumed 56TWh of electricity in 2007 and are 

responsible for almost three per cent of electricity 

use in the UK 

UK 3% DEFRA [13] 

Currently, data centers that power internet-scale 

applications consume about 1.3% of the worldwide 

electricity supply and this fraction is expected to 

grow to 8% by 2020 

Global incl. 

UK 

1.3% (2011) 

8% (by 2020) 

Beloglazov, A., Buyya, R., Lee, 

Y.C. and Zomaya, A. [14] 

Own estimate: 2 - 2.75% of total UK electricity consumption at present 



 

Publications 
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1. Journal paper on reuse of data centre waste heat – published in 

Applied Thermal Engineering, Jan 2016 

 

2. Draft journal paper on energy use by UK data centres under 

preparation. To be submitted Feb 2016 

 

3. Roadmap on data centre cooling to be submitted for publication 

March 2016 

 

4. Conference paper on use of mains water for cooling to be submitted 

by 1st Feb 2016 
 

 



Future work 
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Activities Duration Deliverables Due date 

Complete journal 

paper on energy use 

in UK data centres 

Jan-Feb 2016 Journal paper 1st Feb 2016 

Conference paper on 

use of mains water 

for cooling/waste heat 

reuse 

Jan-Feb 2016 Conference paper 1st Feb 2016 

Construction and 

commissioning of data 

centre test facility 

Jan-Aug 2016 Operational facility 

Report on test 

facility construction 

1st Jun 2016 

 

1st Aug 2016 

Publish roadmap 

report 

Jan-Mar 2016 Roadmap report 1st Mar 2016 


