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Mandates of the EC to technical standardisation bodies
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Mandate 343:2004

Mandate 480:2010
Elaboration and adoption of 
standards for a methodology 

calculating the integrated energy 
performance of buildings and 

promoting the energy efficiency 
of buildings
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Energy performance assessment
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Key issues:
• Building energy assessment 

boundary
• Energy from renewable 

sources produced on‐
site/Exported energy 
assessment

• Primary energy conversion 
factor (renewable and non‐
renewable)

• Share of renewable energy
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Overall energy performance and Renewable Energy 
Ratio
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• The Energy Performance (EP) is expressed as the building overall primary energy
demand divided by the conditioned area. Overallmeans that it is referred to all the 
EPB energy services (heating, cooling, DHW, ventilation, lighting …). 

• The Renewable Energy Ratio (RER) 
is the ratio of the renewable 
primary energy to the total primary 
energy:

RER = EPren /EPtot

• The Energy Performance is fully described by a 
couple of indicators:

• EPtot and EPnren , or alternatively
• EPtot and RER

• EP includes either only non‐
renewable energy (EPnren), or both 
non‐renewable energy and renewable 
energy (EPtot):

EPtot = EPnren + EPren
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A novel energy audit procedure
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Boundary conditions

Building envelope

Technical bldg systems

Building use

Building management

Building dimensions

Provided 
documentation

In field 
measurements

In site inspection

Users interview

Characterization of 
building and of 

technical building 
systems

Provided data

Data collection
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Graphical techniques

Model calibration
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Statistical comparison techniques

A flat line represent a 
perfectly calibrated model.

Mean Bias Error index

MBE (%) = ∑period (S − M)interval
∑periodMinterval

x 100%

Coefficient of the root‐mean‐square error

CV(RMSE) (%) = RMSEperiod
Aperiod

x 100%

RMSE =  ∑ (S − M)2interval
ninterval

Statistical index Monthly data Hourly data

MBE ± 5% ± 10%

CV(RMSE) 15% 30%



8

NZEB requirements according to international standard 
EN ISO 52000-1
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• A methodological proposal rather than a binding definition of NZEB is provided.
• The use of only one requirement is misleading. 
• Different requirements are combined to a coherent assessment of a NZEB:

• indoor environmental conditions;
• thermal characteristics of the building;
• HVAC installation, DHW supply, built‐in lighting installation, optimising the 
energy use of technical building systems;

• active solar systems and other systems based on energy from renewable 
sources;

• district or block heating and cooling systems.
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Four classes of requirements are proposed:
1. Energy needs, which reflects the quality of the building envelope, 

bioclimatic design, inertia,  indoor environmental quality
2. Total primary energy use, which includes the technical building 

systems efficiency
3. Non‐renewable primary energy use 

a. without compensation between energy carriers, which includes  
the production from RES

b. with compensation between energy carriers, which includes 
energy exportation

NZEB requirements according to international standard 
EN ISO 52000-1
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New trends in building energy performance design
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Objectives

New trends in building energy performance design
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environmental sustainability

occupant-centric design

climate resilience smartness

positive energy

Image sources:
- https://www.constructiontuts.com/sustainable-construction/
- https://energycue.it/positive-energy-district-citta-futuro-europa-produrranno-energia/19746/
- https://www.foundationrecruitment.com/how-climate-change-affects-property/
- J.Y. Park, M.M. Ouf, B. Gunay, Y. Peng, W. O'Brien, M.B. Kjærgaard, Z. Nagy. "A critical review of field implementations of occupant-centric building controls". Building and Environment 165, 2019 (https://doi.org/10.1016/j.buildenv.2019.106351)
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If you would like more information, please visit 
www.timepac.eu 
or contact us at leandro.madrazo@salle.url.edu

Thanks for your attention!


