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Context	  
•  A	  µCHP	  System	  in	  a	  building	  
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Approach	  
•  Experiments	  and	  modeling	  

o  Modeling	  is	  based	  on	  experimental	  data	  of	  3	  real	  µCHP	  systems:	  

o  A	  grey-‐box	  µCHP	  model	  adapted	  to	  Building	  Energy	  Simula>on	  is	  used:	  
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𝑃↓𝑓𝑢𝑒𝑙 = 𝑃↓𝑓𝑢𝑒𝑙↑𝑛𝑜𝑚 +𝑎  (𝑇↓𝑐𝑤,𝑖 − 𝑇↓𝑐𝑤,𝑖↑𝑛𝑜𝑚 )+𝑏  ( 𝑚 
↓𝑐𝑤 − 𝑚 ↓𝑐𝑤↑𝑛𝑜𝑚 ) 𝑄 ↓𝐻𝑋 = 𝑄 ↓𝐻𝑋↑𝑛𝑜𝑚 +𝑐  (𝑇↓𝑐𝑤,𝑖 − 𝑇↓𝑐𝑤,𝑖↑𝑛𝑜𝑚 )+𝑑  ( 𝑚 ↓𝑐𝑤 − 𝑚 

↓𝑐𝑤↑𝑛𝑜𝑚 )	  𝑃↓𝑔𝑟𝑜𝑠𝑠 = 𝑃↓𝑔𝑟𝑜𝑠𝑠↑𝑛𝑜𝑚 +𝑒  (𝑇↓𝑐𝑤,𝑖 − 𝑇↓𝑐𝑤,𝑖↑𝑛𝑜𝑚 )+𝑓  
( 𝑚 ↓𝑐𝑤 − 𝑚 ↓𝑐𝑤↑𝑛𝑜𝑚 )	  

𝑃↓𝑓𝑢𝑒𝑙 	  :	  Fuel	  power	  –	    𝑄 ↓𝐻𝑋 	  :	  Thermal	  produc>on	  –	   𝑃↓𝑔𝑟𝑜𝑠𝑠 	  :	  Gross	  
electricity	  produc>on	  –	   𝑇↓𝑐𝑤,𝑖  	  :	  Inlet	  cooling	  water	  temperature	  –	    𝑚 ↓𝑐𝑤  	  :	  
Cooling	  water	  mass	  flow	  rate	  
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Approach	  
•  Modeling	  

o  Modelica	  libraries	  to	  get	  dynamic	  HVAC	  systems	  
models.	  

o  Different	  representa>ons	  of	  thermal	  needs	  :	  
sta>c,	  simplified	  dynamic,	  detailed	  dynamic.	  

o  Stochas>c	  electrical	  consump>on	  and	  occupancy	  
profiles	  with	  10	  minutes	  >mestep.	  
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•  Evalua>on	  
o  Primary	  Energy	  Consump>on	  
o  Electricity	  Selfconsump>on	  
o  Global	  Cost	  
o  ON/OFF	  cycles	  


