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EU	  average	  

GBAORD	  -‐	  
Government	  budget	  	  
appropriaAons	  or	  outlays	  	  
for	  R&D	  

EU	  28	  

Data	  source:	  	  
European	  Research	  Area	  –	  progress	  report	  2014	  	  
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GBAORD	  -‐	  
Government	  budget	  	  
appropriaAons	  or	  outlays	  	  
for	  R&D	  

World	  

Data	  source:	  GBAORD	  -‐	  Wikipedia	  	  
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European	  Research	  Area	  –	  progress	  report	  2014	  	  

Source:	  European	  Research	  Area	  –	  progress	  report	  2014	  	  
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European	  Research	  Area	  –	  progress	  report	  2014	  	  

Source:	  European	  Research	  Area	  –	  progress	  report	  2014	  	  
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R&D	  in	  Czech	  Republic	  
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R&D	  Council	  

Source:	  RVVI	  R&D	  Council	  CZ	  
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GAČR:	  	  	  128	  	  	  	  	  	  	  136	  

MPO:	  	  	  	  131	  	  	  	  	  	  	  105	  
MŠMT:	  	  612	  	  	  	  	  	  	  638	  
AVČR:	  	  	  165	  	  	  	  	  	  	  	  167	  
TAČR:	  	  	  	  110	  	  	  	  	  	  	  106	  

	  mil	  EUR	  

2014	  	  	  	  	  	  	  2015	  

Source:	  RVVI	  R&D	  Council	  CZ	  
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Czech	  Science	  FoundaAon	  -‐	  
Grant	  Agency	  of	  the	  Czech	  Republic	  
Czech	  Science	  FoundaPon	  (GA	  CR)	  was	  founded	  in	  1993	  
by	  the	  Czech	  government	  as	  an	  independent	  research	  
funding	  organizaPon	  with	  two	  main	  goals:	  
	  

§  to	  fund	  basic	  research	  on	  a	  compePPve	  basis	  
§  to	  promote	  internaPonal	  cooperaPon	  in	  basic	  research	  

The	  areas	  are	  divided	  into	  following	  disciplines:	  	  
§  Technical	  sciences	  
§  Physical	  sciences	  
§  Medical	  and	  Biological	  sciences	  
§  Social	  sciences	  and	  HumaniPes	  
§  Agricultural	  and	  Biological/environmental	  sciences	  

www.gacr.cz/en/	  
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Czech	  Science	  FoundaAon	  
Worldwide	  internaAonal	  cooperaAon	  	  
implemented	  within	  the	  Czech	  Science	  FoundaPon’s	  
membership	  in:	  
-‐ Global	  Research	  Council	  (GRC)	  
-‐ European	  Science	  FoundaPon	  (ESF)	  
-‐ Science	  Europe	  (SE)	  
	  
Based	  on	  the	  bilateral	  agreements	  GA	  CR	  closely	  
cooperates	  with	  	  
	  

South	  Korea,	  Taiwan,	  Germany	  and	  Austria	  
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www.tacr.cz/index.php/en/	  

Technology	  Agency	  of	  the	  Czech	  Republic	  
The	  TACR	  is	  an	  organizaPonal	  unit	  of	  the	  state	  that	  was	  
founded	  in	  2009	  on	  the	  support	  of	  research,	  
experimental	  development	  and	  innovaAon.	  	  
Projects	  supported	  by	  the	  TAČR	  must	  lead	  to	  the	  
achievement	  of	  at	  least	  one	  of	  the	  following	  types	  of	  
results:	  
	  P	  -‐	  Patent	  
G	  -‐	  Technically	  realized	  results	  -‐	  prototype,	  funcPonal	  sample	  
Z	  -‐	  Pilot	  operaPon,	  verified	  technology	  
R	  -‐	  Sodware	  
F	  -‐	  Results	  with	  legal	  protecPon	  -‐	  uPlity	  model,	  industrial	  
design	  
The	  results	  achieved	  must	  have	  a	  parAcular	  user	  
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EU	  Research	  &	  InnovaAon	  

ERA	  
FP7	  
Horizon	  2020	  
Marie-‐Curie	  

Source:	  EU	  	  R&D	  
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European	  Centres	  of	  Excellence	  
Laser	  ELI 	  Extreme	  Light	  Infrastructure	  	  	  	  AV	  ČR	  	  	  Dolní	  Břežany	  
	  
CEITEC	   	  Central	  European	  InsPtute	  of	  Technology	  	  	  	  Brno	  
	  
IT4	  InnovaAons	  	  	  NaPonal	  supercompuPg	  center	  VSB	  Ostrava	  
	  
BIOCEV 	  Biotechnology	  and	  Biomedicine	  Center	  of	  the	  Academy	  

	   	  of	  Sciences	  and	  Charles	  University	  in	  Vestec	  
	  
CET 	   	  Centre	  of	  Exellence	  Telč 	  UTAM	  AV	  ČR	  	  

	  	  
FNUSA	  –	  ICRC 	  InternaPonal	  Clinical	  Research	  Centre	  	  	  	  Brno	  
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Regional	  R&D	  Centres	  

SUSEN	   	  Sustainable	  Energy	  
	  

	  	  
	  
AdMaS	   	  Advanced	  Materials,	  Structures	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  and	  Technologies	  	  
	  
	  
	  
UCCEB	   	  University	  Center	  for	  Energy	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Efficient	  Buildings	  
	  
..........	  
	  

In	  total	  42	  regional	  centres	  
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UNIVERSITY CENTRE 
FOR ENERGY  

EFFICIENT BUILDINGS 

17	  
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Our	  mission	  

Provide	  research	  and	  support	  industry	  to	  create	  
environmental	  friendly	  energy	  efficient	  buildings	  

providing	  healthy	  indoor	  environment.	  
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which are friendly for 
the environment,  

Energy efficient buildings, 

and provide comfortable and 
healthy indoor climate. 
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MulAdisciplinary	  team	  

Architecture	  &	  	  
Civil	  Engineering	  

Mechanical	  engineering	  

Electrical	  Engineering	  

Biomedical	  Engineering	  
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Architecture and 
environment 

Monitoring, 
diagnostics and 

intelligent control 

Indoor 
environment 

Materials and 
structures 

Energy systems 

RP5  - 0RQLWRURYiQt��GLDJQRVWLND�D�LQWHOLJHQWQt�Ĝt]HQt�EXGRY 
3ĜtVWURMRYp�vybavení 

• �ĄŬůĂĚŶş�ǀǇďĂǀĞŶş�- ŶĄǀƌŚ͕�ƌĞĂůŝǌĂĐŝ�Ă�ůĂĚĢŶş� 
ĞůĞŬƚƌŽŶŝĐŬǉĐŚ�Ă�ƐĞŶǌŽƌŽǀǉĐŚ�ƐǇƐƚĠŵƽ 
• Osciloskopy, FFT analyzátory, multimetry, … 
• WĄũĞĐş�Ă�ŝŶƐƉĞŬēŶş�ƉƌĂĐŽǀŝƓƚĢ 

  

• 3D tiskové centrum - ƚŝƐŬ�ĨƵŶŬēŶşĐŚ�ǀǌŽƌŬƽ͕�ŽďĂůƽ� 
ĞůĞŬƚƌŽŶŝŬǇ�Ă�ĞůĞŬƚƌŽŵĞĐŚĂŶŝĐŬǉĐŚ�ƐŽƵēĄƐƚş 
  

• Ground penetrating radar - ŝŶƐƉĞŬĐĞ�ƐƚĂǀĞďŶşĐŚ�
ƉŽǌĞŵŬƽ͕�ƉƌƽǌŬƵŵ�ŝŶƚĞŐƌŝƚǇ�ƐƚƌƵŬƚƵƌ͕ � 
ǀǇŚůĞĚĄǀĄŶş�ĚƵƚŝŶ͕�ƉƌĂƐŬůŝŶ 
  

• Thermal imaging camera - ǌũŝƓƛŽǀĄŶş�ƚĞƉĞůŶǉĐŚ�
ǀůĂƐƚŶŽƐƚş�ďƵĚŽǀ͕ �ƚĞƐƚŽǀĄŶş�ǀǉŬŽŶŽǀǉĐŚ�ǌƚƌĄƚ�
ŬŽŵƉŽŶĞŶƚ�ŶĂ�ŶĂǀƌǎĞŶǉĐŚ�ƉůŽƓŶǉĐŚ�ƐƉŽũşĐŚ�
ƐŝůŶŽƉƌŽƵĚĠŚŽ�ƎşǌĞŶş͘� 

RP2 RP2 –– EnergetickEnergetickéé systsystéémy budovmy budov

Solární laboratoř
• solární simulátor pro celoroční

zkoušení výkonu kolektorů podle 
EN 12975, ISO 9806, ...

• vývoj a zkoušení solárních 
kolektorů a soustav

• vývoj zkušebních metod
• venkovní zkušební standy pro 

dlouhodobé testy
• počítačové simulace pokročilých 

soustav (TRNSYS)
• monitoring, posuzování účinnosti

RP4  - Materiály a konstrukce 

VÝSTUPY

3. Ochranné vrstvy na bázi nanotechnologií

Integrated	  interdisciplinary	  research	  



Petr	  Hájek	  2015	  

RP	  	  research	  programmes	  
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RP1 – ARCHITECTURE AND ENVIRONMENT 

-‐ Complex	  –	  holisAc	  approach	  to	  development	  
and	  opPmizaPon	  of	  advanced	  structures,	  
structural	  elements	  and	  their	  composiPon	  for	  
energy	  efficient	  buildings	  	  

	  
-‐ EffecAve	  soluAons	  based	  on	  holisPc	  approach	  
covering	  all	  aspects	  of	  sustainability	  
(environmental,	  social,	  economy)	  

-‐ OpAmized	  technical	  details	  using	  advanced	  
effecPve	  materials	  and	  technologies,	  
considering	  interacPon	  with	  environment	  

-‐  Full	  scale	  tesAng	  of	  enPre	  buildings	  or	  their	  
representaPve	  parts	  
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▪ Decentralized	  energy	  sources	  
▪ Solar	  systems,	  heat	  pumps	  
▪ MicrocogeneraPon,	  microturbines,	  organic	  
Rankine	  cycle	  
▪ Heat	  and	  cold	  storage	  
▪ CooperaPon	  of	  renewable	  energy	  sources	  
with	  acPve	  fuel	  sources	  and	  crucial	  energy	  
nets	  through	  intelligent	  control	  
▪ Indoor	  environment	  condiPoning	  systems	  for	  
energy	  saving	  buildings	  
▪ Technical	  building	  systems	  with	  low	  primary	  
energy	  use	  
▪ Advanced	  predicPve	  control	  methods	  

RP2 – ENERGY SYSTEMS 
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▪  	  Improvement	  of	  indoor	  environment	  of	  low	  and	  zero	  
energy	  buildings	  with	  regard	  to	  occupant’s	  health,	  
comfort	  and	  producPvity	  
▪  	  Advanced	  integrated	  building	  systems	  providing	  high	  
quality	  of	  indoor	  environment.	  
▪  	  PredicPon	  of	  indoor	  air	  quality	  and	  health	  risks	  in	  
venPlated	  rooms,	  regulaPon	  of	  air	  quality.	  	  
▪  	  UPlizaPon	  of	  nanomaterials	  for	  control,	  detecPon	  of	  
pollutants	  and	  monitoring	  of	  indoor	  environment.	  	  
▪  	  Building-‐integrated	  personal	  health	  care	  and	  
assistance	  systems.	  	  
▪  	  Physical,	  chemical	  and	  biological	  properPes	  of	  
materials	  for	  medical	  use.	  

RP3 – INDOOR ENVIRONMENT 
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▪ UPlizaPon	  of	  ceramic	  waste	  for	  producPon	  of	  low-‐
energy	  composite	  materials	  
▪ Low-‐energy	  aggregates	  for	  light	  cement	  
compounds	  
▪ Nanofiber-‐based	  protecPve	  layers	  
▪ Advanced	  techniques	  of	  reinforcement	  and	  
mechanical	  properPes	  improvement	  of	  Pmber	  
structures	  
▪ Natural	  materials	  and	  hybrid	  construcPon	  systems	  
▪ Advanced	  hydrophilic	  mineral	  wool	  as	  
mulPfuncPon	  material	  
▪ Fast	  construcPon	  techniques	  

RP4 – MATERIALS AND STRUCTURES 
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▪ Intelligent	  control	  of	  buildings	  and	  households	  
▪ PredicPve	  regulaPon	  
▪ Advanced	  measurement	  and	  control	  technologies	  
▪ Modeling	  of	  buildings	  
▪ AdaptaPon	  of	  buildings’	  energy	  consumpPon	  
according	  to	  energy	  network	  
▪ Intelligent	  energy	  accumulaPon	  and	  re-‐use	  
▪ ApplicaPons	  for	  industrial	  heat	  sources	  
▪ Modeling	  of	  buildings’	  communicaPon	  networks	  
▪ Custom	  development	  and	  implementaPon	  of	  sensor	  
electronics,	  measurement,	  analyses	  and	  control	  
systems,	  sensoric	  networks,	  monitoring	  and	  
diagnosPcs	  of	  long-‐term	  structural	  behavior	  

RP5 – MONITORING, DIAGNOSIS AND SMART CONTROL 
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laboratories	  
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UCEEB – EXPERIMENTAL AREA  



Petr	  Hájek	  2015	  

OUR LABORATORIES AND OFFICES: A UNIQUE MICROGRID 



Petr	  Hájek	  2015	  

-‐ OpAmizaAon	  of	  concrete	  composiAon	  	  -‐	  UHPC,	  
HPC,	  TRC	  ….	  

-‐  Reinforcement	  by	  fibers	  
-‐  Reinforcement	  by	  technical	  texPles	  	  -‐	  TRC	  
-‐  Use	  of	  recycled	  aggregate	  
-‐  Use	  of	  nanoparPcles	  
	  	  

-‐  TesAng	  equipment	  and	  methods:	  
-‐  TesPng	  of	  fresh	  concrete	  properPes:	  

-‐  Seong	  Pmes	  -‐	  Vicat	  
-‐  Spill	  test	  
-‐  Air	  content	  –	  pressure	  method	  

-‐  Hardened	  concrete	  properPes	  (in	  coop.	  with	  RP4):	  
-‐  Compressive	  strength	  	  
-‐  Tensile	  strength	  	  
-‐  Flexural	  strength	  
-‐  Modulus	  of	  elasPcity	  
-‐  Fracture	  energy	  

  COMPOSITE MATERIALS LABORATORY 
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   HYGROTHERMAL LABORATORY 

•  Hygrothermal	  properAes	  of	  building	  
materials	  
-‐	  	  	  thermal conductivity, sorption, diffusion,  

        capillarity 

•  Complex full-scale climatic testing of 
building elements  
–  temperature, relative humidity, solar 

radiation, rain, pressure difference, HotBox) 
–  Samples up to 3 by 3 metres, integrated 

control system, precision sensors 

•  Long term hygrothermal performance of 
building elements  

   -  Experimental facade  
   -  6 test fields, up to 24 samples, 472 sensors 



Petr	  Hájek	  2015	  

	  Projects	  
-‐  Preseed	  06	  –	  Envilop	  
	  
-‐  Hygrothermal	  properAes	  of	  building	  boards	  

for	  modern	  crawl	  spaces	  (SGS	  grant)	  
	  

-‐  	  	  Round	  Robin	  Test	  Box	  (IEA	  Annex	  58)	  	  
-‐  measurement	  of	  heat	  loss	  coefficient	  and	  dynamic	  
response	  of	  a	  simplified	  building	  zone	  

	  
-‐  	  	  Long-‐term	  hygrothermal	  performance	  of	  a	  	  	  
	  	  	  	  	  naturally	  venAlated	  crawl	  space	  (SGS	  grant)	  

   HYGROTHERMAL LABORATORY 
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LAB OF BUILDING ACOUSTICS 

TRANSMISSION	  SUiTE	  FOR	  MEASUREMENTS	  OF	  AIRBORNE	  AND	  IMPACT	  SOUND	  INSULATION	  
OF	  WALLS	  AND	  FLOORS	  ACCORDING	  TO	  EN	  ISO	  10140	  AND	  FLANKING	  TRANSMISSION	  

ACCORDING	  TO	  EN	  ISO	  10848-‐2	  

MEASUREMENT EQUIPMENT 
two Norsonic analysers Nor140 

omnidirectional loudspeaker Nor276 

tapping machine Nor277 
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Room	  corner	  test	  
•  Fire	  tests	  –	  Full-‐scale	  room	  test	  for	  surface	  

	  products	  (ISO	  9705:1993,	  ČSN	  EN	  14390:2007)	  	  

Related	  fire	  tests	  under	  the	  exhaust	  hood	  	  	  
•  „Furniture“	  calorimeter	  and	  single	  burning	  items	  	  

(ISO/TR	  9705-‐2:2001)	  	  
•  ReacPon-‐to-‐fire	  tests	  for	  façades	  (ČSN	  ISO	  13785-‐1:2010)	  
•  Test	  methods	  for	  external	  fire	  exposure	  to	  roofs	  

(ČSN	  P	  CEN/TS	  1187:2012)	  	  
	  

►	  
Nowadays	  FireLAB	  sGll	  under	  

construcGon	  (running	  
selecGve	  procedure	  	  

for	  compleGng)	  

  FIRE LABORATORY 
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• Soil	  structure	  
• Soil	  hydrology	  
• Water	  and	  heat	  dynamics	  in	  anthropogenic	  
soil	  systems	  

• Environmental	  characterisPcs	  of	  built	  
environment	  

 

MICROCLIMATIC LABORATORY 

QuanAtaAve	  evaluaAon	  of	  microclimaAc	  
condiAons	  in	  built	  environment	  
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•  Sustainable building 

•  Life cycle assessment of 
buildings 

•  Environmental impacts 
of construction products 

SUSTIANABLE BUILDING LAB  

RESEARCH TOPICS COMMERCIAL SERVICES 

•  Consultancy in environmentally friendly new buildings 
and renovations for private and public investors and 
developers 

•  Development of assessment methodologies and 
certification schemes (SBToolCZ) 

•  Life cycle assessment of buildings and construction 
products 

•  Implementation of LCA into expert tools 
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research,	  development,	  
innova%ons	  
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ENVILOP 

40	  

•  Timber based envelope panel from natural materials  

•  Award Innovation of the year 2012 – Czech energy and ecological project 
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Solar	  bank	  from	  HPC	  	  

  SILICATE COMPOSITE MATERIALS TESTING 
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OpAmised	  subtle	  frame	  for	  energy	  efficient	  buildings	  	  
•  Long	  term	  test	  of	  creep	  of	  composite	  
	  	  	  	  	  floor	  panel	  
•  FoundaPon	  structure	  from	  recycled	  
	  	  	  	  	  concrete	  
•  Building	  envelope	  with	  TRC	  cover	  	  
	  	  	  	  	  sheet	  
•  PreparaPon	  of	  full	  scale	  test	  

  EXPERIMENTAL SUBTLE RC FRAME 
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Solar	  bank	  from	  HPC	  	  

  WATER AND HEAT DYNAMIC IN ANTHROPOGENIC SOIL SYSTEMS 
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Full-‐scale	  fire	  test	  of	  a	  passenger	  car	  
•  10/2014	  –	  UCEEB	  in	  co-‐operaPon	  with	  2	  faculPes	  (Fac.	  of	  Civil	  Engineering,	  

Fac.	  of	  TransportaPon	  sciences)	  and	  with	  the	  Fire	  Rescue	  Service	  of	  the	  CR	  	  

•  TesPng	  car:	  Škoda	  Fabia	  II	  Combi,	  1,2	  TDI	  	  

•  Fire	  scenario:	  damage	  of	  fuel	  distribuPon	  (15	  litres	  of	  petrol	  under	  a	  tank)	  

•  Project	  goals:	  internal	  and	  external	  impact	  of	  car	  fire	  	  

  FIRE TESTS 
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• EU Knowledge Alliances: European 
Real Life Learning Lab Alliance 
(EURL3A) 

• Development of sustainability 
assessment methodology for 
educational buildings 

• Feasibility study of implementation of 
carbon footprint calculations into 
software for cost estimation of 
construction works 

• Environmentally friendly municipalities 
(simulation of environmental conditions 
at urban level) 

PROJECTS 
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• H2020 MORE-CONNECT: 
Development and advanced 
prefabrication of innovative, 
multifunctional building envelope 
elements for MOdular REtrofitting 
and smart CONNECTions  

•  IEA ECBCS Annex 58: Round 
Robin Test Box 

• SGS - Student Grant Scheme: 
Crawlspace demo, TRC, recycled 
concrete …… 

• TAČR Roof windows of new 
generation 

PROJECTS  

 
 
 

Call: H2020-EE-2014-1-PPP 
 

Innovation actions 
 

Title of Proposal: MORE-CONNECT 

Development and advanced prefabrication of innovative, multifunctional building envelope  
elements for MOdular REtrofitting and smart CONNECTions 

 

 

List of participants 

Participant No * Participant organisation name Short 
name 

Country 

1 (Coordinator) Huygen Installatie Adviseurs  HIA NL 
2 Zuyd University  ZUYD NL 
3 BJW BJW NL 
4 WEBO WEBO NL 
5 Riga Technical University RTU LV 
6 Latvia Wood Construction Cluster LWCC LV 
7 Technological Centre of Zemgale ZTC LV 
8 Tallinn University of Technology TUT EE 
9 AS Matek Matek EE 
10 REF Ehitustööd REF EE 
11 University of Minho UMinho PT 
12 Darkglobe DGlobe PT 
13 Cenergia Cenergia DK 
14 Innogie ApS Innogie DK 
15 Invela ApS Invela DK 
16 Czech Technical University in Prague CVUT CZ 
17 RD RýmaƎov RDR CZ 
18 Econcept Econcept CH 
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Buštěhrad municipality 
PROJECTS 
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20	  studentských	  týmů	  

Solar Decathlon 
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  Solar Decathlon 2013 - final 
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US SOLARDECATHLON 2013 

Total	  ranking	  	  3	  
Architecture	  1	  

Energy	  balance	  1	  	  

  Solar Decathlon 2013 
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CESB 16  
CENTRAL EUROPE TOWARDS 

SUSTAINABLE BUILDING 

22.	  –	  24.	  6.	  2016	  

	  Thank	  you	  for	  your	  akenAon	  	  


