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Measurements	  of	  thermal	  performance	  of	  newly	  erected	  dwellings	  in	  UK:	  
measured	  vs.	  predicted	  overall	  heat	  losses	  (W/K)	  

Figure	  from	  [Wingfield	  et	  al.,	  2011]	  



Measurements	  at	  KU	  Leuven	  VLIET-‐testbuilding:	  
	  impact	  of	  workmanship	  on	  thermal	  performance	  of	  cavity	  walls	  
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  IR-images of the outer leaf 

poor workmanship   good workmanship 

	  	  	  Utheor 	   	   	  measured	  
	   	  good	  workmanship	   	  poor	  workmanship	  

Mineral	  wool 	   	  0.22 	   	  	  	  0.21	  ±	  0.01 	  	  	  	  0.35	  ±	  0.04	  
	  air,ght 	   	   	   	   	   	  	  	  	  0.39	  ±	  0.05	  

	  
XPS,	  par,al	  fill 	   	  0.21 	   	  	  	  0.22	  ±	  0.01 	  	  	  	  0.86	  ±	  0.01	  

	
air,ght 	   	   	   	   	   	  	  	  	  0.97	  ±	  0.06	  
	  
XPS,	  complete	  fill 	   	  0.20 	   	  	  	  0.21	  ±	  0.01	   	  	  	  	  0.65	  ±	  0.14	  

	  air,ght 	   	   	   	  	  	  0.21	  ±	  0.01	   	  	  	  	  0.79	  ±	  0.16	  
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Importance	  of	  reliable	  and	  conclusive	  results	  
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As	  a	  result:	  renewed	  interest	  in	  full	  scale	  tes,ng	  
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Interna,onal	  workshop	  in	  2011	  gave	  a	  nice	  overview	  of	  exis,ng	  full	  scale	  test	  facili,es	  	  
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Possible	  explana>ons	  for	  renewed	  interest:	  

• 	  	  Full	  scale	  tes,ng	  allows	  to	  inves,gate	  the	  performances	  in	  
reality	  (including	  workmanship)	  

• 	  Full	  scale	  tes,ng	  can	  be	  used	  to	  assess	  the	  representa>vity	  of	  
laboratory	  tes,ng	  (e.g.	  thin	  reflec,ve	  foils)	  	  	  

• Full	  scale	  dynamic	  tes,ng	  can	  help	  to	  validate	  our	  calcula>on	  
tools	  (building	  energy	  simula,on	  models).	  This	  becomes	  more	  
important	  when	  moving	  towards	  nZEB	  

• 	  Full	  scale	  tes,ng	  is	  a	  necessary	  tool	  to	  characterise	  advanced	  
components	  and	  systems	  and	  to	  evaluate	  nearly	  zero	  energy	  
buildings	  
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Measurements	  at	  CIMNE	  (Lleida,	  Spain):	  
analysis	  of	  dynamic	  thermal	  response	  of	  ven,lated	  photovoltaic	  double	  skin	  facade	  

Full	  scale	  tes,ng	  is	  essen,al	  to	  integrate	  the	  behaviour	  of	  new	  advanced	  building	  
components	  in	  a	  correct	  way	  in	  BES-‐models	  
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Measurements	  at	  IBP	  (Fraunhofer,	  Germany):	  
Common	  exercise	  within	  IEA	  EBC	  Annex	  58:	  dynamic	  response	  of	  buildings	  

Full	  scale	  tes,ng	  is	  essen,al	  to	  verify	  our	  current	  BES-‐models	  
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Full	  scale	  tes,ng	  requires	  quality!	  
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Reliable	  building	  energy	  performance	  
characterisa>on	  based	  on	  full	  scale	  

dynamic	  measurements	  

Objec0ves	  
Annex	  58	  

-‐  Determine	  the	  actual	  energy	  performance	  of	  buildings	  
-‐  Characterise	  the	  dynamic	  behaviour	  of	  buildings	  (grey	  box	  models)	  
-‐  Validate	  our	  numerical	  BES-‐models	  
-‐  Guarantee	  quality	  of	  measurements	  /	  data	  analysis	  /	  use	  of	  the	  results	  

	  

IEA	  EBC	  Annex	  58	  



	  
Network	  of	  Excellence	  

Subtask	  5	  
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Collec,on	  and	  evalua,on	  of	  in	  situ	  ac,vi,es	  	  
Subtask	  1	  

Applica,on	  of	  developed	  concepts	  
Subtask	  4	  

Structure	  of	  Annex	  58	  
Annex	  58	  



State	  of	  the	  art	  on	  
	  full	  scale	  tes0ng	  and	  dynamic	  data	  analysis	  

15	  

Subtask	  1	  provides	  overview	  of	  	  

Exis>ng	  full	  scale	  test	  facili>es	  

ST1 
Common	  data	  analyis	  methods	  
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–  U-‐value	  of	  building	  components	  
based	  on	  heat	  flux	  meters;	  

–  U	  &	  g	  of	  building	  components	  tested	  
in	  outdoor	  calorimetric	  test	  cells;	  

–  UA	  &	  gA	  of	  whole	  buildings	  based	  on	  
co-‐hea,ng	  tests;	  

–  Energy	  model	  characteriza,on	  of	  
whole	  buildings	  based	  on	  monitored	  
dynamic	  energy	  and	  clima,c	  data.	  



	  
Op0mising	  full	  scale	  dynamic	  tes0ng	  ST2 

Building	  	  
energy	  	  

characterisa>on	  

Building	  	  
System	  	  

	  

User	  	  
behavior	  

Building	  Fabric	  
characterisa>on	  
resistance	  /	  capacity	  /	  
solar	  transmiIance	  

Subtask	  2	  develops	  a	  decision	  tree	  for	  	  
	  -‐	  building	  fabric	  characterisa,on	  and	  	  
	  -‐	  whole	  building	  energy	  characterisa,on	  



	  
Op0mising	  full	  scale	  dynamic	  tes0ng	  ST2 

From	  	  
quasi-‐sta0c	  co-‐hea0ng	  tests	  
towards	  	  
‘fast’	  dynamic	  characterisa0on	  …	  
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Development	  of	  a	  ‘decision	  tree’	  to	  steer	  the	  choice	  of	  
infrastructure	  and	  op>mizing	  experimental	  design	  

Decision	  tree	  	  

What	  do	  we	  want	  to	  

CHARACTERIZE?	  	  

Building	  component	  

Whole	  building	  Energy	  
characteriza,on	  

…	  	  

…	  	  

Standard	  or	  procedure	  

Standard	  or	  procedure	  

Every	  branch	  in	  
the	  decision	  tree	  
will	  be	  linked	  to	  a	  
standard	  or	  
procedure	  

Building	  Whole	  Envelope	   …	  	   Standard	  or	  procedure	  

	  
Op0mising	  full	  scale	  dynamic	  tes0ng	  ST2 



Subtask	  3	  develops	  quality	  procedures	  for	  	  
full	  scale	  dynamic	  data	  analysis	  

Dynamic	  data	  analysis	  	  
and	  performance	  characterisa0on	  ST3 

Common	  exercises	  to	  come	  up	  with	  a	  methodology	  for	  a	  
reliable	  characterisa,on	  



Dynamic	  data	  analysis	  	  
and	  performance	  characterisa0on	  ST3 

ROUND	  ROBIN	  EXPERIMENT	  :	  	  general	  objec>ves	  

■  	  Compara,ve	  experiment	  on	  tes,ng	  and	  data	  analysis	  

■  	  Scale	  model	  of	  a	  simplified	  building	  (only	  known	  by	  KU	  Leuven)	  

■  To	  be	  tested	  by	  different	  partners:	  Different	  weather	  and	  measurement	  devices.	  

BBRI-‐BELGUIM	  

BBRI,	  Belgium	  :	  	  
January	  2013	  –	  February	  2013	  
	  

CIEMAT,	  Almería,	  Spain:	  	  
April	  2013	  –	  December	  2013	  
	  

UPV/EHU,	  Bilbao,	  Spain:	  	  
January	  2014	  -‐	  December	  2014	  
	  

ENTPE,	  Lyon,	  France:	  	  
January	  2015	  –	  July	  2015	  
	  

CTU,	  Prague,	  Czech	  Republic	  	  
July	  2015	  -‐…	  CIEMAT	  -‐	  SPAIN	  



Dynamic	  data	  analysis	  	  
and	  performance	  characterisa0on	  ST3 



Dynamic	  data	  analysis	  	  
and	  performance	  characterisa0on	  ST3 
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Three	  applica,ons	  have	  been	  put	  forward:	  
ST4.1.	  Verifica,on	  of	  common	  BES-‐models	  based	  on	  in	  situ	  dynamic	  data	  

ST4.2.	  Characterisa,on	  of	  buildings	  based	  on	  in	  situ	  tes,ng	  and	  smart	  meters	  

ST4.3.	  Dynamic	  building	  characterisa,on	  for	  op,mising	  smart	  grids	  
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Applica0on	  of	  the	  developed	  framework	  ST4 

ST4.1.	  Verifica>on	  of	  common	  BES-‐models	  based	  on	  in	  situ	  dynamic	  data	  
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Applica0on	  of	  the	  developed	  framework	  ST4 

FULL	  SCALE	  EXPERIMENT	  TO	  VALIDATE	  NUMERICAL	  BES-‐MODELS	  
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Applica0on	  of	  the	  developed	  framework	  ST4 



26	  

	  
Applica0on	  of	  the	  developed	  framework	  ST4 

21	  modelling	  methods	  confirmed	  
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Applica0on	  of	  the	  developed	  framework	  ST4 

Living	  room	  temperature	  ROLBS	  sequence:	  



	  
Network	  of	  excellence	  ST5 

hIp://www.just-‐pm.eu/dynastee	  



	  
Network	  of	  excellence	  ST5 

Annex	  58	  and	  DYNASTEE:	  	  current	  ac>vi>es	  

–  Website	  of	  Dynastee:	  
htp://www.just-‐pm.eu/dynastee;	  
	  

–  Regular	  newsleIers;	  
	  

–  Organisa>on	  of	  workshops:	  
-‐	  high	  performance	  buildings,	  Brussels	  2013	  
-‐	  workshop	  @A58	  mee,ng,	  spring	  2014,	  Belgium	  
-‐	  workshop	  @A58	  mee,ng,	  autumn	  2014,	  USA	  
	  

–  Summer	  school	  
-‐	  Copenhagen,	  Denmark	  2012	  
-‐	  Almeria,	  Spain,	  2013	  
-‐	  Leuven,	  Belgium,	  2014	  



Par0cipants	  
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IEA	  EBC	  Annex58-‐team	  

14	  countries	  –	  38	  ins>tutes	  	  
Austria,	  Belgium,	  China,	  Czech	  Republic,	  Denmark,	  Finland,	  France,	  	  

Germany,	  Italy,	  The	  Netherlands,	  Norway,	  Spain,	  UK,	  USA	  
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Conclusions	  

-‐  IEA	  EBC	  Annex	  58	  shows	  that	  there	  is	  a	  large	  interna,onal	  	  
interest	  in	  full	  scale	  tes,ng	  and	  dynamic	  data	  analysis	  

-‐  Different	  reasons	  why	  full	  scale	  tes,ng	  remains	  necessary:	  
-‐  verifica,on	  of	  numerical	  models	  
-‐  evalua,on	  of	  performance	  in	  reality	  
-‐  characterisa,on	  of	  advanced	  components	  
-‐  development	  of	  reliable	  simplified	  models	  for	  op,misa,on	  

of	  predic,ve	  control,	  smart	  grids,…	  

-‐  With	  IEA	  EBC	  Annex	  58,	  research	  ins,tutes	  and	  industrial	  
partners	  join	  their	  effort	  to	  make	  a	  step	  forward	  towards	  	  
real	  energy	  efficient	  buildings	  

	  


