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Overview	
  

•  Scope	
  
•  Introduc=on	
  
• Methodology	
  

•  Case	
  Study	
  and	
  Analysis 	
  	
  
•  Conclusions	
  



Scope	
  

minimum	
  requirements	
  for	
  the	
  energy	
  
performance	
  of	
  buildings	
  and	
  building	
  
elements	
  should	
  be	
  set	
  with	
  a	
  view	
  to	
  
achieving	
  the	
  cost-­‐opAmal	
  balance	
  
between	
  the	
  investments	
  involved	
  and	
  
the	
  energy	
  costs	
  saved	
  throughout	
  the	
  
lifecycle	
  of	
  the	
  building	
  	
  
(Art.	
  10,	
  DIRECTIVE	
  2010/31/EU	
  )	
  



IntroducAon	
  

316	
  km2,	
  35o50'	
  N,	
  14o30'	
  E,	
  pop	
  419,000
	
  	
  



IntroducAon	
  



IntroducAon	
  

Maximum	
  U-­‐
values	
  (W/m2K)	
  

WALLS	
   1.57	
  

FLOORS	
   1.57/1.97	
  

ROOFS	
   0.59	
  

WINDOWS	
   5.8	
  



IntroducAon	
  

	
  	
  

COOLING	
  
30%	
  

HEATING	
  
42%	
  

DHW	
  
18%	
  

LIGHTING	
  
10%	
  

Primary	
  Energy/m2	
  yr	
  

Abela	
  et	
  al,	
  An	
  invesAgaAon	
  into	
  the	
  pracAcal	
  applicaAon	
  of	
  energy	
  
cerAficates,	
  SEB12	
  Sustainability	
  in	
  Energy	
  and	
  Buildings,	
  Stockholm,	
  	
  

September	
  2012.	
  
	
  



Methodology	
  

•  Establish	
  reference	
  buildings	
  
•  Iden=fy	
  energy	
  efficiency	
  measures	
  
•  Calculate	
  primary	
  energy	
  demand	
  
resul=ng	
  from	
  applica=on	
  of	
  
measures	
  

•  Calculate	
  the	
  global	
  cost	
  



Limited	
  data	
  on	
  building	
  stock	
  

41%	
  

23%	
  

24%	
  

12%	
  

TERRACED	
  HOUSES	
   MAISONETTES	
  

FLATS	
   OTHERS	
  

Na=onal	
  Sta=s=cs	
  Office,	
  Malta,	
  2005	
  



Typologies	
  

•  Tradi=onal	
  (mainly	
  rural)	
  

•  Bri=sh	
  Colonial	
  Period	
  
•  Post	
  war	
  development 	
  	
  

– Specula=ve	
  
– Owner	
  occupied	
  

•  2006	
  Regula=ons	
  (EPBD)	
  



Energy	
  Efficiency	
  Measures	
  
	
  
Passive	
  
	
  Measures 	
   	
   	
   	
   	
   

Roof	
  Insula=on 
Wall	
  Insula=on 
Floor	
  Insula=on 
Different	
  window	
  types 
Improving	
  air	
  =ghtness 
Shading	
  Elements 

	
  
AcAve	
  	
  
	
  
Measures 	
   	
   	
   	
   

Improve	
  Hea=ng	
  System	
  Efficiency 
Improve	
  Cooling	
  System	
  Efficiency	
   
Solar	
  Water	
  Hea=ng 
Photovoltaic	
  Systems 
Energy	
  Efficient	
  Ligh=ng 



CalculaAon	
  of	
  primary	
  energy	
  

•  NaAonal	
  methodology	
  –	
  EPRDM	
  
	
  	
  	
  	
  Based	
  on	
  EN	
  13790	
  

	
  	
  	
  	
  monthly	
  calculaAon	
  

•  IES-­‐	
  VE	
  –	
  dynamic	
  simulaAon	
  soaware	
  
	
  	
  	
  	
  	
  	
  	
  

	
  



Global	
  costs	
  

•  No	
  local	
  databases	
  available	
  so	
  costs	
  of	
  
measures	
  obtained	
  from	
  contrac=ng	
  
firms	
  

•  Energy	
  costs	
  obtained	
  from	
  the	
  sole	
  
supplier	
  

•  Discount	
  rates	
  assumed	
  at	
  3%	
  for	
  
government	
  and	
  6%	
  for	
  private	
  	
  



Case	
  Study	
  and	
  	
  Analysis	
  



Change	
  in	
  hea=ng	
  &	
  cooling	
  load	
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Global	
  cost	
  30	
  yrs	
  &	
  6%	
  discount	
  rate	
  	
  



Global	
  cost	
  30	
  yrs	
  &	
  6%	
  discount	
  rate	
  	
  



Global	
  cost	
  30	
  yrs	
  &	
  3%	
  discount	
  rate	
  	
  



Conclusions	
  

• Methodology	
  for	
  calcula=on	
  
of	
  primary	
  energy	
  

• Different	
  cost	
  op=mal	
  for	
  new	
  
build	
  and	
  for	
  exis=ng	
  buildings	
  



Conclusions	
  

• A	
  different	
  approach	
  for	
  mild	
  
clima=c	
  regions?	
  

• Ac=ve	
  measures	
  could	
  be	
  
preferable	
  



Conclusions	
  

• Effect	
  of	
  discount	
  rates	
  and	
  
predicted	
  energy	
  price	
  
increases	
  

• Cost-­‐op=mal	
  or	
  NZEB?	
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