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Outline – � ema

• The IEE CENSE project

• EN 15603 overall energy use 

• EN 15316 series heating systems

• Application of standards > 
software tools

• Outlook

• IEE CENSE projesi

• EN 15603 toplam enerji kullan�m�

• EN 15316 serisi, �s�tma sistemleri

• Standartlar�n uygulanmas� > 
yaz�l�m araçlar�

• Genel görünü�
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The IEE CENSE project 
(Oct. 2007 - March 2010)

Aim of the project:
To accelerate adoption and improved effectiveness of the EPBD related CEN standards

Main project activities:
• To widely communicate content of the standards; to provide guidance on implementation

• To collect comments and good practice examples
• To prepare recommendations to CEN for a “second generation” of standards

Projenin amac�:
EPBD ve ili� kili CEN standartlar�n�n ilerlemi� etkinli� ini ve adaptasyonunu h�zland�rmak

Ana proje aktiviteleri:
• Standartlar�n içeriklerini ili� kilendirmek, uygulama için rehberlik sa� lamak

• Yorum ve ba� ar�l� uygulama örnekleri toplamak 

• �kinci nesil standartlar için CEN’e öneriler haz�rlamak
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More information – Daha fazla bilgi

More information and downloads: www.iee-cense.eu
Daha fazla bilgi ve download için: www.iee-cense.eu

Disclaimer:
CENSE has received funding from the Community’s Intelligent Energy Europe programme under the contract EIE/07/069/SI2.466698.
The content of this presentation reflects the authors view. The author(s) and the European Commission are not liable for any use that 
may be made of the information contained therein.
Moreover, because this is an interim result of the project: any conclusions are only preliminary and may change in the course of the 
project based on further feedback from the contributors, additional collected information and/or increased insight.
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Background – Arka plan

Why a methodology of the integrated energy performance?

• Energy Performance of Buildings Directive (EPBD) article 3
Methodology calculating the integrated energy performance of buildings

• Rating: Energy amount shall be reflected in one numeric indicator (article. 7)
( taking into account insulation, tech. installation characteristics, etc.)

• Importance of  different energy services (e.g. heating, DHW, cooling, lighting)

• Interactions between different energy services (especially in low energy houses) 

Neden bütünle � ik enerji performans� için bir metodoloji?
• Binalarda Enerji PErformans� Direktifi (EPBD) bent 3

Binalarda bütünle� ik enerji performans�n� hesaplamak için metodoloji
• S�n�fland�rma: Enerji miktar� nümerik bir gösterge ile belirtilmelidir (bent 7)

(izolasyon, teknik kurulum karakteristikleri, vs. göz önünde bulundurularak)
• Farkl� enerji hizmetlerinin önemi (örne� in �s�tma, s�cak su, so� utma, ayd�nlatma)
• Farkl� enerji hizmetleri aras�nda etkile � im (özellikle dü� ük enerjili konutlarda)

EN 15603 Overall energy use – Toplam enerji kullan�m�
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Background – Arka plan

Why a international standard ?

• Make possible to harmonise the various measures for energy efficiency 
• Increase the accessibility , transparency and objectivity of the assessment

• Avoid new trade barriers

Neden uluslar aras� bir standart?

• Enerji verimlili� i ile ilgili farkl� ölçümleri ba� da� t�rmay� mümkün k�l�yor 

• De� erlendirmenin ula � �labilirli � ini , � effafl� � �n� ve objektifli � ini artt�r�yor

• Yeni ticari engellerin önüne geçiyor
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Scope of EN 15603 – turkish translation

Heating systems 
with boilers
EN 15378

Energy Performance
Certificate

and Recommendations

Art. 7

Energy Performance 
Requirement

new buildings   Art. 4, 5
major renovations   Art. 4, 6

System
inspections

Art. 8, 9

Air conditioning
EN 15240

BUILDING NEEDS, SYSTEM USE, (H, C, W, V, L, [A])
EN ISO 13790 , EN 15316-1, EN 15316-2, EN 15243, EN 15316-3, EN 15265, EN 15193, 

EN 15241, EN 15232

EP Certificate  format and contentEnergy  performance

Ventilation
systems

EN 152391)

1): Not explicitly mentioned in the Directive

SUPPORTING (CLIMATE, SOLAR GAINS, TRANSMISSION, ….)
e.g.: EN ISO 6946, EN ISO 13370, EN ISO 10077-1, EN 13947, EN ISO 10211, EN ISO 10077-2, EN ISO 14683, EN ISO 10456, 

EN 15242, EN 13779, EN 15251, EN ISO 15927, EN ISO 7345, EN ISO 9288, EN ISO 925, EN 12792

TOTAL ENERGY USE, EP RATING TYPES
EN 15603

EP CERTIFICATES
EN 15217

EP EXPRESSIONS 
EN 15217

Main scheme (with reference to EPBD articles)
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Scope of EN 15603 – EN 15603’ün kapsam�

General framework for the assessment of overall energy use

Toplam enerji kullan�m� de� erlendirmesi için genel tablo

Calculation of overall 
energy use  in buildings: 
prEN 15603, EN 15459,  
EN 15217 

Calculation of delivered 
energy:              EN 15316, 
prEN 15243, EN 15377,  EN 
15241, EN 15232, EN 15193  

Calculation of energy  
need (heating, cooling):          
EN ISO 13790, EN 15255, 
EN 15265 

Top-Position of EN 15603
calculation based on results 

from other standards 

EN 15603’ün üst pozisyonu
hesaplama, di� er 

standartlardan gelen 
sonuçlara dayal�d�r
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Modular structure of CEN Standards
CEN standartlar�n�n modüler yap�s�
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Principle of the Method – Yöntemin prensibi
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• Calculation direction from needs to source

• Energy can be imported and/or exported

• Electrical and thermal uses are considered separately

• Inside boundary, system losses are counted explicitly

• Outside boundary use of  conversion factor

• Hesaplama yönü ihtiyaçlardan kayna � a

• Enerji al�nabilir veya verilebilir

• Elektrik ve �s�l kullan�mlar ayr� de� erlendirilir

• S�n�rlar içinde sistem kay�plar� aç�kça hesaplan�r

• S�n�rlar d�� �nda, dönü� üm katsay�s�n�n kullan�m�
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Building thermal needs
(without techn. build. syst)
Binan�n �s�l ihtiyaçlar�
(tekn. bina sistemleri olmaks�z�n)
• Heating : 75
Is�tma: 75
• Domestic hot water : 25
S�cak su: 25

Examples – Örnekler

Technical systems
(system losses)
Teknik sistemler
(sistem kay�plar�)
• Heating/DHW : 30
Is�tma/S�cak su: 30
• Electricity : 20
Elektrik: 20

Energy delivered
(unweighted)
Binaya ula � an enerji
(a� �rl�ks�z)
Gas: 130 (75+25+30)
Gaz: 130 (75+25+30)
Electricity: 20
Elektrik: 20

Energy delivered
(weighted)
Binaya ula � an enerji
(a� �rl�kl�)
Gas: 130 (130x1)
Gaz:            130 (130x1)
Electicity:     60 (20x3)
Elektrik:        60 (20x3)
Primary energy: 190
Primer enerji: 190

Renewable energy 
produced on site

Thermal: 25

Example 1: Building with Gas boiler - EP P = 190 

Example 2: Building with Gas boiler and thermal sol ar collector for DHW – EP P =  165

Building thermal needs
(without techn. build. syst)
Heating: 75
Domestic hot water : 25

Technical systems
(system losses)
Heating/DHW : 30 
Electricity : 20

Energy delivered
(unweighted)
Gas: 105 (75+30)
Electricity: 20

Energy delivered
(weighted)
Gas: 105 (105x1)
Electicity:60 (20x3)
Primary energy: 165
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Reporting – Benchmarking 
Raporlama - K�yaslama

Reporting the strong and the weak points of the 
overall energy use of a building

Binan�n toplam enerji kullan�m�n�n güçlü ve zay�f 
yönlerinin raporlanmas�
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Links between Building codes and EN 15603
EN 15603 ve yap� kanunlar� aras�ndaki ba� lant�lar

Building thermal needs
(without techn. build. syst)

Technical systems

(system losses)
Energy delivered
(energy carriers)

Energy rating 
(weighted)

Example: Association of minimum energy requirements and one global requirement 
Örnek: Minimum enerji gereksinimleri ve bir küresel gereksinimin ili� kisi

Minimum requirement 
Building thermal needs
Minimum gereksinim
Binan�n �s�l ihtiyaçlar�

Example: < 50 kWh/m2a

Minimum requirement
Delivered energy

Minimum gereksinim
Al�nan enerji

Example: 100 kWh/m2a

General frame EN 15603 – EN 15603’ün genel � emas�

Building codes requirements (for each country) – Kanunlar�n�n gereksinimleri (her bir ülke için)

Global requirement
Energy rating

Küresel gereksinim
Enerji s�n�fland�rmas�

Example:<120 kWh/m2a
(less then sum of min.req.)



slide 14

Resume EN 15603 – EN 15603’e devam

• CEN worked out a complete, consistent and flexible approach, from the 
product standard to the overall energy use

• Top standard EN 15603 is defining the whole structure

• Reporting according EN 15603 underlines the strong and weak points in 
the overall energy use of a building

• Adopting EN 15603 in national building regulation is the first step towards 
an European calculation method

• CEN ürün standartlar�ndan toplam enerji kullan�m�na, ta mamlanm� � , 
esnek ve tutarl� bir bak�� tasarlad�. 

• Üst standart EN 15603 bütün yap�y� tan�ml�yor.

• EN 15603’e göre raporlama, binan�n toplam enerji kullan�m�n�n zay�f ve 
güçlü yönlerinin alt�n� çiziyor.

• EN 15603’ü ulusal bina yönetmeliklerine adapte etmek, Avrupal� bir 
hesaplama modeli için ilk ad�m.
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Background for standardization EN 15316 series
EN 15316 serisinin standardizasyonunun arka plan�

• Compliance with regulations 
(e.g. EPBD, EuP setting of minimum requirements)

• Promotion of performant heating systems 
• Importance of the heating systems in the energy breakdown of a building 

Optimisation of the energy performance of planned and existing buildings

• Transparency in commercial operation (display of detailed energy performance)

• Assure fair competition between performant solutions

• Yönetmeliklerle uyumluluk
(örne� in EPBD, EuP minimum gereksinimleri)

• Ba� ar�l� sonuçlar veren �s�tma sistmelerinin promosyonu
• Is�tma sistemlerinin binan�n enerji dökümündeki önemi
• Yeni ve mevcut binalarda enerji performans�n�n optimizasyonu
• Ticari i� letimde � effafl�k (detayl� enerji performans�n�n gösterilmesi)
• Ba� ar�l� çözümler aras�nda adil bir rekabet oldu� unun garantisi

EN 15316 series – technical systems 
EN 15316 serisi – teknik sistemler
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The importance of the heating systems
Is�tma sistemlerinin önemi

Heating needs
30%

Heating losses
30%

DHW needs
10%

DHW losses
15%

other 
applications

15%
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Position of the technical systems in the general frame
Teknik sistemlerin genel çerçeve içindeki yeri
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Standards available in CEN heating system standards
CEN �s�tma sistemi standartlar� içinde eri� ilebilir olanlar

1) Energy supply
Enerji tedariki

Needs
�htiyaçlar

Emission*
Sal�n�m*

Distribution*
Da� �t�m*

Storage + 
Generation*
Depo + Üretim*

• Including
control

• Kontrol dahil

EN 15316-3.1 DHW needs

EN 15316-2.3 Space heating
EN 15316-3.2 DHW

EN 15316-2.1 Space heating

EN 15316-4.1 Combustion (Boiler)
EN 15316-4.2 Heat pump
EN 15316-4.3 Thermal solar
EN 15316-4.4 Micro CHP
EN 15316-4.5 District heating
EN 15316-4.6 Photovoltaic
EN 15316-4.7 Biomass boiler

EN 15316-1 General part

Installation based structure



slide 19

System standards (CEN TC 228/WG4)
Sistem standartlar� (CEN TC 228/WG4)

2) Inspection
Tefti�

EN 15378    
Inspections of boilers 
and heating systems
EN 15378
Kazan ve �s�tma 
sistemlerinin tefti� i

3) Economic
calculation

Ekonomik 
hesaplama

EN 15459    
Economic evaluation procedure  for 
energy systems
EN 15459
Enerji sistemleri için ekonomik 
de� erlendirme prosedürü
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Content of the standards
Standartlar�n içeri� i

� Only the calculation method is standardised

� Parameters for the calculation methods are given in a 
national annex

� Yaln�zca hesaplama metodu standardize edildi

� Hesaplama metodunun parametreleri ulusal eklerde verilir

Possibility to take into account local conditions
but

still possibility to share experiences and tools
(e.g. common software tool, training, etc.)

Yerel durumlar� hesaba katma imkan�
fakat

hala tecrübe ve araç (yaz�l�m arac�, e� itim, vb) payla� ma imkan�
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Content of the standards
Standartlar�n içeri� i

Level B) For each sub-system , losses or  efficiencies are given
Typology description of the sub-system. 
Her alt sistem için kay�plar ve verimler verilir
Alt sistemin tipoloji tan�m�

Simplified and/or detailed calculation methods are available:
Basitle� tirilmi� ve/veya detayl� hesaplama metodlar� mevcut:

Level A) Losses or efficiencies for the entire heating system. 
Typology description of the  systems. 
Bütün �s�tma sistemi için kay�plar veya verimler
Sistemlerin tipolojik tan�mlar�

Level C) For each sub-system, losses or efficiencies are calculated. 
Calculation is done on the characteristic of the individual case .
Her alt sistem için kay�plar ve verimler hesaplan�r
Hesaplama tek bir durumun karakteristikleri üzerine yap�l�r

Level D) Losses or efficiencies are calculated through 
dynamic simulations .
Kay�plar veya verimlilikler dinamik simülasyonla hesaplan�r

C
oh

er
en

ce
 n

ee
de

d

From Level D (detailed)  to level A (simplified):
Same defined output values > connection to the general 
frame (EN 15603)
D Seviyesinden (detayl�) A seviyesine (basitle � tirilmi � ):

Ayn� � ekilde tan�mlanm� � ç�kt� de � erleri > genel 
çerçeveye ba � lant� (EN 15603)
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Inputs and outputs
Girdiler ve ç�kt�lar

Inputs - Girdiler

Outputs – Ç�kt�lar

� Energy needed by the next sub-system
(energy output of considered sub-system)

� Operating conditions
(load factor, running temperatures, etc)

� Auxiliary energy
� System thermal losses
� Recoverable system thermal losses 

for space heating)
� Electricity production

Calculation direction

Hesaplama yönü

� Harici enerji
� Sistemin �s� kay�plar�
� Kurtar�labilir sistem kay�plar�

(mekan �s�tma için)
� Elektrik üretimi

� Bir sonraki alt sistemin enerji ihtiyac�
(bahsedilen alt sistemin enerji ç�kt�s�)

� �� letme ko� ullar�
(yük faktörleri, i� letme s�cakl�klar�, vs)
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Example: Common Outputs of generation standards
Örnek: Standartlar�n yayg�n ç�kt�lar�

Type of 
generator 15603 15316-3.3 15316-4.1 15316-4.2 15316-4.3 15316-4.4 15316-4.5 15316-4.6 15316-4.7

DHW Boiler Heat pump
Thermal 

solar
Cogeneratio

n
District 
heating

Phototvoltaic Biomass

Auxiliary energy Wgen WW,gen,aux WH,gen,aux
WHW,gen,au

x

Wsol,aux
(whole 

system

s)

Wgen,aux,ch

p
Wgen,aux,dh Wgen,aux,pv WH,gen,aux

System 
(generator) 
thermal losses

Qgen,ls, QW,gen,ls QH,gen,ls QHW,gen,ls

Qsol,ls
(whole 

systems)

Qgen,ls,chp Qgen,ls,dh Qgen,ls,pv QH,gen,ls

Recoverable 
system thermal 
losses

Qgen,ls,rbl QW,gen,ls,rbl QH,gen,ls,rbl QH,gen,ls,rbl,

Qsol,ls,rbl
(whole 

systems)

Qgen,ls,rbl,ch

p

Qgen,ls,rbl,d

h
Qgen,ls,rbl,pv QH,gen,ls,rbl

Electricity 
production

Eel,gen,out

Not relevant Not relevant Not relevant Not relevant Eel,chp,out
Not relevant Eel,pv,out

Not relevant

Energy carrier b) fp,dh

Common symbols and definitions

Yayg�n sembol ve tan�mlar
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Conclusions EN 15316 series 
EN 15316 serisinin sonuçlar�

CEN standardisation package for heating systems

Is�tma sistemleri için CEN standardizasyon paketi

� complete (from pipe insulation to CO2)     tamamlanm� � (boru izolasyonundan CO2’ye kadar)
� structured (defined inputs and outputs)    yap�land�r�lm� � (girdi ve ç�kt�lar tan�mlanm� � )
� flexible (only the method is tandardised)   esnek (yaln�zca metod standardize edilmi� )

Heating system products are commercialised throughout Europe 
Is�tma sistemleri bütün Avrupa ’da ticarile� tirilmi� durumda

Common rules for evaluation are needed
De� erlendirme için ortak kurallar gerekli
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Application of standards > software tools 
standartlar�n uygulanmas� > yaz�l�m araçlar�

Reliable software tools are needed to:
• reach the ambitious goals in energy efficiency 

(low enery house, use of renewable energies) 
• predict with a reasonable accuracy the 

performances of new and refurbished buildings 
• provide recommendations for improvements. 

Building code tools should be linked to design tools

Which tool?
• simplified – detailed dynamic , tool integration,

interoperability
• Free software, open source codes, commercial interfaces,

Common methodology ?
Each country would set up the level of requirements
Why ?
• Avoidance of future market barriers for products
• Data base for building components
• Free circulation of services

International software (market size) – Uluslararas� yaz�l�m (Piyasa büyüklü� ü)

Güvenilir yaz�l�m araçlar�na 
• Enerji verimlili� inde iddial� hedeflere ula � mak
(Dü� ük enerji evi, yenilenebilir enerji kullan�m�)
• yeni ve yenilenmi� binalar�n performanslar�n� makul bir 

hassasiyetle tahmin etmek
• geli� meler için öneriler sa � lamak
�çin ihtiyaç vard�r.

Yap� kanunu araçlar� tasar�m araçlar�yla ba� lant�l� olmal�d�r.

Hangi araç?
• basitle� tirilmi� – detayl� dinamik , araç entegrasyonu,

kar� �l�kl� kullan�m
• Ücretsiz yaz�l�m, aç�k kaynakl� kodlar, ticari arayüzler

Ortak metodoloji?
Her ülke kendi gereksinim seviyesini belirler.
Neden?
• Ürünler için gelecek piyasa engellerini önlemek
• Bina bile� enleri veritaban�
• Hizmetlerin ücretsiz sirkülasyonu
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Outlook – Genel bak��
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CENSE Project Website
CENSE Projesi �nternet Sitesi

More information about the CEN standards can be found at 
the CENSE project Website (under construction)

CEN standartlar� ile ilgili daha fazla bilgi CENSE projesinin 
internet sitesindedir (site yap�m a� amas�nda)

www.iee-cense.eu


