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Energy Demand-Energy Efficiency-

Renewable Energy Sources

• Decrease energy demands (building design)

• Increase energy efficiency (HVAC systems)

• Increase use of renewable energy sources 

(wind, solar, geothermal, biomass)

• New energy sources (fuel cell,fracking)
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Comprehensive set of legislation to 
enhance energy efficiency 



.Directive for the taxation of energy products and 
electricity

. Energy end-use efficiency and energy 
services DirectiveServices

.Directive on the promotion of cogenerationGeneration

Buildings
. Energy performance of buildings Directive 

(EPBD)

.Directive establishing a framework for the setting of eco-
design requirements for energy-using products 
(implementing directives for e.g. boilers, refrigerators, 
freezers and ballasts for fluorescent lighting

Eco-Design

.Directives for labelling of e.g. electric ovens, air-
conditioners, refrigerators and other domestic appliances. Regulation of Energy Star labelling for office equipment

Product

Labelling

Taxation
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Directive 2009/28/EC (Renewable Energy Directive 2009) 

of the European Parliament and of the Council of 23 April 

2009 on the promotion of the use of energy from 

renewable sources



National overall targets for the share of energy from renewable 

sources in gross final consumption of energy in 2020

• Hungary 4,3 % 13 %

• Malta 0,0 % 10 %

• Netherlands 2,4 % 14 %

• Austria 23,3 % 34 %

• Poland 7,2 % 15 %

• Portugal 20,5 % 31 %

• Romania 17,8 % 24 %

• Slovenia 16,0 % 25 %

• Slovak Republic6,7 %14 %

• Finland 28,5 % 38 %

• Sweden 39,8 % 49 %

• United Kingdom 1,3 %15 %

Belgium 2,2 13 %

Bulgaria 9,4 16 %

Czech Republic 6,1 13 %

Denmark 17,0 30 %

Germany 5,8 18 %

Estonia 18,0       25 %

Ireland 3,1       16 %

Greece 6,9 18 %

Spain 8,7      20 %

France 10,3      23 %

Italy 5,2      17 %

Cyprus 2,9 13 %

Latvia 32,6 40 % 

Lithuania 15,0 23 %

Luxembourg     0,9 11 %

2005-2020 2005-2020



Part of renewable energy sources 

(wind and bio-fuel) in power 

generation in Denmark

Fossil Fossil
Wind

Wind

Biomass
Biomass



Research Program



The effect of 

building 

regulations



Energy

New in the recast EPBD

• Introduction of “nearly zero-
energy buildings” by 2021/2019

• “Cost-optimal methodology” 

• Extension of minimum 
requirements to ALL buildings 
but no obligation to renovate

• Strengthening of Energy 
Performance Certificates and 
Inspections

• Requirements for technical 
building systems in existing 
buildings, optional for new



Energy

“Nearly zero-energy buildings”

• Article 9: Member States shall ensure, that 
• After 31 December 2018, new buildings occupied 

and owned by public authorities are nearly zero-
energy buildings, and;

• After 31 December 2020 all new buildings are nearly 
zero-energy buildings

• MS shall develop national plans for increasing the 
number of nearly zero-energy buildings including a 
detailed application of the definition in practice

• MS shall develop policies and take measures to 
stimulate refurbishments into nearly zero-energy 
buildings

Commission launched a study end of 2011







Continuity from the product to the system 
energy performance assessment

JWG ISO TC 163/ISO TC 205

Holistic approach

ISO TC 205 (System TC)

Technical Building Systems, 

bldng environment design

(System loss calculation)

ISO TC 163 (Building TC)

Bldng energy use, envelope 

characteristics, climatic data 

(Building energy use calculation)

Product TC’s like ISO/TC 86;115;117; 

118; etc….(Evaluation of product 

characteristics)

Building 

Energy use

Building Energy 

needs

Product 

characteristics

Building          

Energy  

Perform.

Product no longer evaluated

as a product

but as a part of a system

IMPORTANT:

Holistic approach 

is based on (tested) product 

characteristics

TTMD2016

Various 

CEN 

product 

TC’s like: 

48; 57; 62; 

109; 110; 
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HEAT GAINS 

 

 

 

 EN 16789-1 
(Internal gains) 

 EN ISO 52022-1-2-3 
(Solar gains) 

LIGHTING 

 

EN 15193-1 

BUILDING PROPERTIES 

 

INDOOR ENVIRONMENT 
REQUIREMENTS 

 

CLIMATIC CONDITIONS 

CONVERSION TO PRIMARY ENERGY  EN ISO 52000-1  (EN 15603) 

ENERGY PERFORMANCE   EN ISO 52003   

CALCULATION OF BUILDING ENERGY NEEDS FOR HEATING, COOLING AND (DE)HUMIDIFICATION    EN 52016-1 

CALCULATION OF BUILDING POWER DEMAND    EN 12831-1 (HEATING) /  EN 16798-11 (COOLING) 

 

 EN ISO 6946 

 EN ISO 13789 

 EN ISO 10077 

 

EN 12831-3  

EN 15316-3-1 

 EN 16798-1  
(Indoor Environment) 

 EN 16798-3 
(Ventilation Systems) 

 EN 12464-1 
(Visual Comfort) 

 EN ISO 52010-1 

 National 

standards 

 

DHW 

 

EN 15316-1 

 

EN 15316-3-2 

EN 15316-5 

EN 15316-3-3 

VENTILATION 

 

EN 16798-3 

EN 16798-7 

EN 16798-5 

 

EN 16798-5 

HEATING 

 

EN 15316-1 

EN 15316-2 

EN 15316-3 

EN 15316-5  

EN 15316-4 (1 to 8) 

 

COOLING 

 

EN 16798-9 

EN 15316-2 

EN 15316-3 

EN 16798-15 

EN 16798-13 

BUILDING 

AUTOMA-

TION 

SYSTEM & 

CONTROL 

 

EN 15232-1 

TR 15232-2 

Emission 

Distribution 

Storage 

Generation 

Energy needs 

General 

EN 15193-1  

 

TTMD20163/23/2016 16



US developments towards ZEB

• Often driven by private organization like 

ASHRAE

• Very different from state to state

• Several states are reffering to ASHRAE standard 

90.1

• California has the most strict criteria in their 

California Building Standards Code ,Title 24

• DOE (department of Energy) has established a 

national definition of ZEB



http://en.sdeurope.org/ http://www.solardecathlon.gov/

Solar decathlon is a competion among technical 
universities from all over the world to design , build 
and operate plus energy houses. 

http://en.sdeurope.org/


USA

Europe

China

Caribien



Different Types of (Net) Zero Energy Buildings

• Site energy ZEB

• Source energy ZEB

• Zero Energy Cost Building

• REC-ZEB

20



Site Energy (n)ZEB

A building where the actual annual delivered energy ≤ on-site 

renewable exported energy as measured at the site.

21



Can all buildings balance energy use with 

only on-site renewable energy?
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(Net) Zero Energy Building (ZEB) Definition

An energy-efficient building, where on a 

source energy basis, the actual annual 

delivered energy is less than or equal to the 

on-site renewable exported energy.
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Using “Zero Energy Building” Designation

• Only buildings that have demonstrated through actual annual

measurements that the on-site renewable exported energy is greater 

than or equal to delivered energy.

• Buildings designed to be zero energy, but have not yet had a full year 

of operation are encouraged to identify their intent to be a Zero 

Energy Building.

24



Building Sustainability 

Certification

• LEED

• BREAM

• CASBEE

• Etc.



ASHRAE’s contribution to ZEB

• Standards

• Handbooks

• Advange Energy Design Guides



Major Standards 

under Review/Revision



ANSI/ASHRAE/IES Standard 90.1-2013 -- Energy 

Standard for Buildings Except Residential Buildings
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Source: Pacific Northwest National Laboratory



Advanced Energy Design Guides:

522,000 in circulation

Four 50% AEDGs Being Implemented

• 50% Grocery Stores

– Quick Serve Restaurants

– Places of Assembly

• Under Discussion

• Net Zero
– K-12 Schools (2)

– Quick Serve Restaurants

– Places of Assembly

– “Net Zero Ready” Guidance

www.ashrae.org/freeaedg

http://www.ashrae.org/freeaedg


Building Energy Quotient

• In Operation Rating 
(Operational) 
launched in March 
2012

• As Designed Rating 
(Asset)
– Launched in May 2013

– Research project 
underway to develop 
expanded median EUI 
(Energy Utilization 
Intensity) tables

• EPA-Energy Star 
rating



COMFORT-PRODUCTIVITY
Building costs

People 100

Maintenance 10

Financing 10

Energy 1

This clearly show that buildings are for 

people
not for saving energy


