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WE DECREASED THE ENERGY 
CONSUMPTION TO ONE 

FOURTH
–

The SOLANOVA project



Premises
High rate buildings have built industrialised 
technology in Middle- and Eastern-Europe to 
refurbish

Refurbishment for HVAC and building structure 
need

Several low cost refurbishments are wrong examples

International collaboration before



Refurbishment concepts

Two opposite concepts:

Technically optimal and sustainable – considering 
environmental aspects –complex refurbishment

Acting upon financial limits – expensiver for long 
time period –step by step refurbishment



The goal of the project

Development of optimal, energy awareness building 
refurbishment methods

Working out optimal concept applying results and 
experiences from Germany

Developing a panel building to low-energy or 
passive building (15 - 45 kWh/m2)

Using solar energy for DHW (and heating)

Sociological research on dwellers satisfaction and 
demands (comfort, health, financing)



Starting state



Heat demand by different methods



Expected and real heat consumption



Heat demand after refurbishment



Expected heat consumption after 
refurbishment



Radiator connection before / after



Designed solutions



Insulated riser



2+1 glass windows with shading



Heat recovery ventilation – 1.



Heat recovery ventilation – 2.



Heat recovery ventilation – 3.



Thermal insulation before / after



Extensive green roof



Solar collectors
1st version     Realised =>



Solar system



Heat consumption 2006

Attention to DHW/Heating ratio



Heat consumption 2007

Attention to DHW/Heating ratio



Heat consumption 2008

Attention to DHW/Heating ratio



Monthly heating consumption



Heating consumption after 
refurbishment



Monthly heat consumption for DHW



Solar energy utilisation
2007 / 546 [kWh/m2/y], 2008 / 258 [kWh/m2/y],

2009 / 453 [kWh/m2/y], designed 686 [kWh/m2/y]



Yearly heat consumption

79777876Total saving %

562609571632,3Sum, GJ/y

292340314302,7DHE, GJ/y

270269257329,6Heating, GJ/y

2009200820072006Year
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– less fossil energy …
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From wrong EU practise ….



… to a good EU practise!



Dwellers’ satisfaction
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Result – 1.



Result – 2.



Monthly expense
SOLANOVA   Neighbour

3.900,-Ft 23-25.000,- Ft

Result – 3.



Rebound effect – Jan. 6. 2008.



Rebound effect – July 7. 2008

Night ventilation

Ventilation at down



SOLANOVA as good practice



SOLANOVA as good practice



SOLANOVA as good practice



100 million people concerned in Middle and Eastern-Europe!

SOLANOVA as good practice



Proposal for a refurbishment

Insulation thickness: wall 16 cm, cellar 10 cm, roof 30 cm . 

Two-pipe horizontal heating system for flats with vertical 
risers

Flat windows: South and West side: 2+1 layer glass with outer 
shading, U � 1.1; North side 2 layer, U �  1.4

Windows first floor: U = 1.4.

Separated ventilation units by flat with at least 82% heat 
recovery

Solar DHW preparation setting to the consumption

Complex refurbishment



Side effects to consider
Low energy panel buildings has impact to national 
energy management and district heating systems

Decreasing of the heat demand and the heat 
consumption otherwise the secondary forward 
temperature will be lowered

Summertime solar energy can mainly produce 
DHW

Solar energy can decrease economical advantage of 
CHP so they decrease each other’s competitiveness

Several social benefits increase building estates’ 
attractiveness



Upswing the insulation, window, ventilation, solar 
units etc. local business and production 

Upswing building and HVAC industry

Significant energy consumption decrement

Increasing solar energy usage

Possibility for expansion of environmental friendly 
district heating systems

Increasing the employment

Side effects to consider



Reserve Nature’s balance !

Thank you for your 
attention !

Thank you for the work of the project members

and the supporters!


