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1) PLANNING	
  



 
• Treated floor area according to 
PHPP: 285 m²/Volume 1.222 m³ 
• Construction time: 10/2011 – 
04/2013 
• Adress: Põlva, Metsa tn. 5a, 
(near Tartu) 

• Architects: Martha Enriquez 
Reinberg and Georg W. Reinberg, 
Architekturbüro Reinberg ZT 
GmbH, Wien 

Consulters:  
• Tõnu Mauring, Jaanus Hallik and 
Kristo Kalbe, University of Tartu 
(building physics, monitoring), 
Johannes Riebenbauer, Graz 
(static engineer),  
• S&P Climadesign GmbH 
(Haustechnik),  
• Margus Valge, Sense OÜ (project 
management and site 
supervision),  
• PassiveHouse OÜ, Estonia and 
Passive House Institute, 
Darmstadt (Certification).  
 



Põlva, Estonia 









Estland, Pölva 









Wall 
400 mm cellulose fiber, 94 
mm KLH 
Massive wood, U = 0,105 
W/(m2K) 
 
Ceiling 
500 mm EPS, 102 mm KLH  
U = 0,079 W/(m2K)  
 
Wall, underground  
500 mm EPS, 200 mm 
concrete 
U = 0,066 W/(m2K) 
 
Floor 
300 mm XPS, 300 mm 
concrete,  
100 mm EPS 
U = 0,086 W/(m2K) 



   Passiv House 









All calculated psi-values for the project used in PHPP 

An overall reduction by 1,92 kWh/(m2*year) to annual net heat demand was achieved compared to situation with no thermal bridge input. 
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Building heat balance in kWh/month 
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Net space heat demand Utilised internal heat gains 
Utilised solar gains Non-utilised internal heat gains 

PHPP calculation 



EsJmated	
  monthly	
  heat	
  losses	
  and	
  gains	
  of	
  the	
  building	
  (the	
  effect	
  of	
  external	
  movable	
  shading	
  elements	
  are	
  not	
  taken	
  into	
  account	
  for	
  the	
  summer	
  months	
  
in	
  this	
  figure). 
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Energy demand and production (kWh/a) 

Net space heating demand 

Losses of space heat 
distribution (non-utilised) 

Net energy demand for 
domestic hot water (DHW) 
production 

Losses of DHW storage 
and distribution (non-
utilised) 

Energy demand covered 
by GSHP (vertical ground 
source heat pump) 

Whole building energy demand and production in 
kWh/a 

Calculated values:  





2) BUILDING	
  





















Software: THERM	
  6.3
Date: 03.04.2013

Kristo	
  Kalbe

U1	
  1D 0.0978 W/m²K
l1 1998.9 mm Rs	
  (W/mK) θ	
  (°C)

Interior 0,13 20,0
U2	
  1D 0.0978 W/m²K Exterior 0,04 -­‐10,0
l2 2014.1 mm

U2D 0.0822 W/m²K
4013 mm

L1D 0,392 W/mK
L2D 0,330 W/mK

Ψ -­‐0,063 W/mK

Isotherms:

Boundary	
  conditions

Respective	
  
length

Thermal	
  bridge	
  calculation	
  

Calculations	
  done	
  by:

Exterior	
  wall	
  external	
  corner

calculation: PassiveHouse OÜ 

U = 0,105 W/(m2K)   Ψ -0,046 W/(mK)  

Wall construction 









airJghtness	
  
n50	
  =	
  0,31	
  h-­‐1	
  





VenJlaJon	
  unit	
  
Paul	
  Novus	
  300	
  Heat	
  recovery	
  93%	
  
a[er	
  Passivhaus	
  InsJtute	
  Darmstadt	
  
DefiniJon	
  
Brain	
  loop	
  preheater	
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separate array of solar 
thermal collectors 13 m2 for 
heating and warm water 
integrated to southern façade 
and optimized for the winter 
operation  



11,5 m2 solar thermal for 
warm water   30° from 
horizontal 

Sonnenkraft SK IMK      11,5 



Annual production of the system 4900 kWh  

2 x 1000 L 





Summer night ventilation 









90 m2 PV panels 
SolarWorld Sunmodule Plus SW 196 Vario poly  

Annual production of the system 10120 kWh  



3) RESULTS	
  































The sunniest March over 44 year period 
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Global radiation, hourly sums, Tartu Tõravere, Estonia

Sum 103 kWh/(m2 month)
vs Meteonorm 74 kWh/(m2 month)
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Outdoor dry bulb temperature, hourly values, Tartu Tõravere, Estonia



Heating up 
the indoor 
massive wall 
 
Regular 
temperature 
increase 7 K 
in 6,5 hr 
 
 
No additional 
heating in 
whole March 

Massive wall exposed to direct solar beam, temperature cource in 3-days period
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Measured air temperatures 

	
  

1	
  month	
  period:	
  Aug	
  24	
  to	
  Sept	
  24	
  2013	
  



Measured indoor air relative humidity % 
1st floor bedroom 

	
  

	
  

1	
  month	
  period:	
  Aug	
  24	
  to	
  Sept	
  24	
  2013	
  



Measured indoor air CO2 concentration 
1st floor bedroom 

	
  

	
  

1	
  month	
  period:	
  Aug	
  24	
  to	
  Sept	
  24	
  2013	
  



PV production August 2013 

Output:	
   	
   	
   	
   	
  1,637.54	
  kWh	
  
Specific	
  output:	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  126.59	
  kWh/kWp	
  
CO2	
  saved:	
   	
   	
   	
  1,148.31	
  kg	
  
Bought	
  from	
  grid:	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  483	
  kWh	
  
Sold	
  to	
  grid:	
   	
   	
   	
  	
  	
  	
  1283	
  kWh	
  

	
  

Output	
  values	
  for	
  a	
  month	
  August	
  2013	
  





www.reinberg.net 
tonu.mauring@ut.ee 

 

Questions? 

Thank you for listening! 


