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Presentation outline

nZEB:

Å Definitions

Å Case studies

Å Key technical solutions

Å Common solutions used in nZEB buildings
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Towards nZEB:

ÅRoadmap of some 
countries towards 
nearly zero energy 
buildings to improve 
energy performance 
of new buildings

ÅMany countries have 
prepared long term 
roadmaps with 
detailed targets

ÅHelps industry to 
prepare/commit to 
the targets
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EPBD recast established targets for

cost optimal and nZEB
ÅEnergy performance reqs to be set with a view to achieving cost optimal levels 

using a comparative methodology framework established by the Commission

- Cost optimal performance level is defined as the energy performance in 
terms of primary energy leading to minimum life cycle cost

ÅEPBD recast established the target of nearly zero energy buildings (nZEB)

for all new buildings (Article 9):

- By 31 Dec 2020, all new buildings are nearly zero energy buildings

- After 31 Dec 2018, public authorities that occupy and own a new building 
shall ensure that the building is a nearly zero energy building

http://eur -lex.europa.eu/JOHtml.do?uri=OJ%3AL%3A2010%3A153%3ASM%3AEN%3AHTML

The laws and regulations shall be adopted and published in Member States by 9 July 2012. 

http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2010:153:SM:EN:HTML
http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2010:153:SM:EN:HTML
http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2010:153:SM:EN:HTML


Federation of European Heating, Ventilation and Air-conditioning Associations

Cost optimal as a first step towards 

nZEB
ÅMS have to provide cost optimal calculations to evaluate the cost optimality of 

current minimum requirements (Articles 4&5):
- The methodology called ñCOMMISSION DELEGATED REGULATION (EU) No 244/2012 
of 16 January 2012ò published supplementing Directive 2010/31/EU

- A comparative methodology framework for calculating cost-optimal levels of minimum 
energy performance requirements

- Net present value calculation according to EN 15459

- Global cost (=life cycle cost) sums construction cost and discounted energy and 
maintenance etc. costs for 20-30 years period 

- MS have 12 months since publication (21 March 2012 in OJ) to report the cost optimal 
calculations

- http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:081:0018:0036:EN:PDF

ÅCost optimal levels by 2013 can be seen as a first step towards nZEB

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:081:0018:0036:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:081:0018:0036:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:081:0018:0036:EN:PDF
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EPBD recast ïNearly zero energy 

buildings nZEB

ÅIn the directive ónearly zero-energy buildingô means a building that has 
a very high energy performance. The nearly zero or very low amount 
of energy required should be covered to a very significant extent by 
energy from renewable sources, including energy from renewable 
sources produced on-site or nearby.

Ý nZEB = very high energy performance + on -site renewables

ÅDefinition of  ña very high energy performanceñ and ñsignificant extent 
of renewablesò let for Member States



Federation of European Heating, Ventilation and Air-conditioning Associations

EPBD definitions (article 2):
Å óenergy performance of a buildingô means the calculated or measured 

amount of energy needed to meet the energy demand associated with a 

typical use of the building, which includes, inter alia, energy used for 

heating, cooling, ventilation, hot water and lighting

EPBD definition for energy performance

Other services 

may or may not 

be included in the 

rating ïincluded 

in REHVA 

definition
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REHVA nZEB definition

net zero energy building (ZEB)
energy use of 0 kWh/(m2 a) primary energy

NOTE 1  A nZEB is typically a grid connected building with very high energy performance. nZEB balances its primary 

energy use so that the primary energy feed-in to the grid or other energy network equals to the primary energy 

delivered to nZEB from energy networks. Annual balance of 0 kWh/(m2 a) primary energy use typically leads to the 

situation where significant amount of the on-site energy generation will be exchanged with the grid. Therefore a nZEB

produces energy when conditions are suitable, and uses delivered energy during rest of the time.

nearly zero energy building (nZEB)
technically reasonable achievable national energy use of > 0 kWh/(m2 a) 

primary energy achieved with best practice energy efficiency measures and 

renewable energy technologies which may or may not be cost optimal

NOTE 1 The Commission has established a comparative methodology framework (DELEGATED REGULATION (EU) No 
244/2012) for calculation of cost-optimal levels.

NOTE 2. Not all renewable energy technologies needed for nearly zero energy building have to be cost-effective, if 

appropriate financial incentives are not available.

ZEB has exact performance 

level of 0 kWh/(m2 a) primary 

energy use

nZEB depends on national 

conditions
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REHVA TF nZEB ïsystem boundary

DELIVERED ENERGY

EXPORTED ENERGY
( )ä -=

i

iiidel fEEE exp,,

System boundary for nearly net zero energy building definition, connecting a 
building to energy networks. Net delivered energy is delivered Edel,i minus 
exported energy Eexp,iaccounted separately for each energy carrier i. Primary 
energy Eis calculated with primary energy factors fi (simplified equation with 
the same factors for delivered and exported energy carriers)
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nZEB ïdetailed system boundary

Energy boundary of net delivered energy. The box of ñEnergy needò refers to rooms 
in a building and both system boundary lines may be interpreted as the building site 
boundary.

ENERGY NEED

Heating
Cooling
Ventilation

DHW
Lighting

Appliances

System boundary of net delivered energy
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Example ïnZEB Office building

Åan office building in Paris

Åa gas boiler for heating with seasonal efficiency of 90%

Åfree cooling from boreholes (about 1/3 of the need) is used and the 

rest is covered with mechanical cooling

Åfor borehole cooling, seasonal energy efficiency ratio of 10 is used 

and for mechanical cooling 3.5

ÅVentilation system with specific fan power of 1.2 kW/(m3/s) will use 

5.6 kWh/(m2 a) fan energy 

Åa solar PV system providing 15.0 kWh/(m2 a), from which 6.0 is 

utilized in the building and 9.0 is exported to the grid
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Example ïnZEB Office building

ÅElectricity use of cooling, ventilation, lighting and appliances is 39.8 kWh/(m2 a)

ÅSolar electricity of 15.0 kWh/(m2 a) reduces the net delivered electricity to 24.8 kWh/(m2 a)

ÅNet delivered fuel energy (caloric value) is 4.2 kWh/(m2 a) and primary energy is 66 kWh/(m2 a)

3.8 heating 

11.9 cooling

10.0 lighting

BUILDING TECHNICAL 
SYSTEMS

15.0 PV electricity,
from which 6.0 used 
in the building and 
9.0 exported

Fuel  4.2

Electricity  33.8 

Solar and internal 
heat gains/loads

Heat exchange 
through the 
building envelope

NET ENERGY NEED 
(47.2 kWh/(m2 a))

DELIVERED ENERGYBoiler
3.8/0.9 = 4.2 

Free cooling 
4.0/10 = 0.4 
Compressor cooling 
7.9/3.5 = 2.3 

Lighting 10.0 

Ventilation 5.6 

Appliances 21.5

Primary energy: 
4.2*1.0 + (33.8-9.0)*2.5 = 66 kWh/(m2 a) 

EXPORTED ENERGY

System boundary of net delivered energy
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nZEB buildings

ÅMany pilot projects across Europe which may be called nZEBbuildings

ÅVariation in the definitions and performance levels

ÅPrimary energy (simulated) typically between 50-100 kWh/(m 2 a) if all 
energy use included (plug loads/user electricity incl.)

ÅSome buildings with measured data

ÅBuildings may be extremely complicated which may have implications in 
operation and maintenance

ÅSimple and reliable solutions based on high performance components 
and careful system design another nZEBtrend

ÅSimulation tools needed: sometimes official monthly based calculated 
methods may provide too optimistic results not achieved in practice 
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nZEB case studies
ÅnZEBoffice buildings in France, Netherlands, Switzerland and Finland

ÅReported in REHVA Journal (3/2011 and 2/2012)
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nZEB case studies

Å Two buildings in more detail

ïOne from Central Europe, another North Europe

ïSome technical concepts similar ïsuit for both climate

ïSome different ïdepending on climate

ïSimulated and measured energy performance

ïnZEBextra cost

Å Some key technical concepts based on other buildings
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Paris, Elithis Tower 
(Hernandez  REHVA Journal 3/2011)


