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Research Question 

Can the mathematical model of 
Energy Performance Certificates for 
existing domestic dwellings be improved? 
 
Called BER certificates in Ireland 
Main outputs :  

•  Primary Energy (kWh/m2/yr) 
•  CO2 emissions (kgCO2/m2/yr) 
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DEAP vs Actual Space Heat 
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Mean EPG = 25% below model across 12 studies in EU 
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SERVE Project* 
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* EU Concerto, SEAI, LIT, TEA, Tipperary CoCo 

•  Energy Monitoring phase: March-2011 to July-2013 
!  Temperature sensors – bedroom & living room 
!  Electricity sensor – oil boiler on/off times 

•  EU Concerto funded 
•  Retrofit >350 Det/Semi-Det homes  
•  Real-time monitoring 100 homes 
•  Rural town setting 
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Monitoring System 
•  Wireless Sensor Network 

–   Temperature (+/- 0.2°C) 5-min to 1 hour interval 
–   Watt-hour (+/- 1%) 15-min to 1 hour interval 

 

Courtesy of Episensor Ltd. 

16-‐jun-‐15	   5	  



RESULTS 
Boiler On Hours per Month 
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Warm Year Cold Year 

Over Both Years  
Actual = 22% Below DEAP 
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DEAP Expected On Hours per Calendar Month 

y = x 

      Total  
 Above  31% 
  
 Below  69% 

Boiler On Hours vs DEAP  
(n=14) 

Above DEAP: 

Below DEAP: 

19% 
41% 

79% 
58% 
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DEAP assumes: 8hr/day/HS 
           = 240hr/30-day month 



Rest of Home Temperature 

•  DEAP = 18°C for 8 month Heating Season 
•  RoH temperature varied with outdoor temp 
•  HS1 warm (9% less Deg-days). HS2 cool 

(14.5% more Deg-days than 30-year LTA) 
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Mean: 16.9°C  Upper bound: 17.4°C 
99% Confidence Interval  

 

p < 0.001 



•  Heating Schedule 23% less than DEAP 
•  RoH temperature 17°C  = 1°C less 
•  % Secondary Heating  ongoing…. 

Further	  Work 
•  Sec. Heating from Liv. Area Temperature  
•  Space Heating from Actual data 
•  Present to Irish energy agency (SEAI) 
•  Add-on model to compliment DEAP	  
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Conclusions 
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Transformed Data HS2 
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Energy Performance Gap 
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(Average EPGs per rating vary from study to study) 

Mean EPG = 25% below model across 12 studies in EU 


