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Overview
• Background	
  to	
  UK	
  energy	
  and	
  DHW	
  
• DHW	
  monitoring	
  in	
  the	
  UK	
  
• UK	
  vs	
  North	
  America	
  
• HotHouse	
  project	
  
• Some	
  early	
  analysis	
  



UK	
  Home	
  ownership

1980	
  to	
  2014	
  	
  +	
  5.5m	
  households



UK	
  Energy	
  consumption
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Median	
  annual	
  consumption



http://www.gasman.fsbusiness.co.uk/system_basics.htm
Open	
  vent,	
  storage	
  and	
  system	
  Boiler

43%	
  of	
  systems	
  	
  
in	
  2010



Typical	
  cylinder	
  
installation	
  



http://www.greenspec.co.uk/building-­‐design/retrofit-­‐gas-­‐heating/

Combination	
  Boiler

45%	
  of	
  systems	
  	
  
in	
  2010



Energy	
  Savings	
  Trust
• +100	
  DHW	
  in	
  homes	
  monitored	
  (2008)	
  
• Technology	
  performance	
  trials	
  	
  	
  (2013)	
  
• +100,000	
  self-­‐report	
  water	
  use	
  	
  (2014)	
  
• +60	
  monitoring	
  to	
  validate	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (2015)
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Timing	
  DHW	
  demand	
  and	
  load	
  
shifting	
  with	
  increasing	
  levels	
  of	
  

electrification	
  of	
  heat	
  

Hothouse:	
  family	
  homes





The	
  families
• 2-­‐7	
  people	
  :	
  most	
  were	
  4	
  
• Children	
  :	
  babies	
  to	
  adults	
  
• Most	
  at	
  home	
  weekdays	
  
• 1900	
  and	
  2000	
  :	
  most	
  1940-­‐60	
  
• Mixture	
  of	
  systems
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Modelling	
  assumptions
• Modelled	
  one	
  home	
  
• 2	
  dynamic	
  simulation	
  tools	
  (1min)	
  
• 3	
  steady-­‐state	
  tools	
  (1	
  month)	
  

• Compared	
  assumptions	
  
• Looked	
  at	
  estimated	
  losses	
  with	
  an	
  
analytical	
  model





Model	
  vs	
  measured
• Hot	
  water	
  demand:	
  	
  	
  	
  -­‐2%	
  	
  to	
  +	
  40%	
  
• Energy	
  consumption:	
  -­‐7%	
  to	
  +	
  36%	
  
• Boiler	
  efficiency:	
  	
  	
  	
  	
  	
  	
  	
  	
  +14%	
  	
  to	
  +22%	
  	
  
• Temperature	
  rise:	
  	
  	
  	
  	
  	
  	
  +1.2°C	
  	
  to	
  +14°C	
  
• 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (+34°F	
  	
  	
  to	
  	
  +57°F)



Conclusions
• Complexity	
  of	
  systems	
  is	
  challenging	
  
• Systems	
  affect	
  behaviour	
  
• Predicting	
  the	
  future	
  
• Should	
  models	
  just	
  use	
  measured	
  profiles	
  ?	
  
• DHW	
  and	
  DSR	
  dependent	
  on	
  demand
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Richard	
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