
Heating systems in buildings - Method
for calculation of system energy
requirements and system efficiencies -
Part 4-7: Space heating generation
systems, biomass combustion systems

Irish Standard
I.S. EN 15316-4-7:2008

No copying without NSAI permission except as permitted by copyright law.©  NSAI  2008

This is a free page sample. Access the full version online.



91.140.10

16 January, 2009

EN 15316-4-7:2008

This document was published
under the authority of the NSAI
and comes into effect on:

1 Swift Square,
Northwood, Santry
Dublin 9

T +353 1 807 3800
F +353 1 807 3838
E  standards@nsai.ie

Údarás um Chaighdeáin Náisiúnta na hÉireann

W

ICS number:

12 November, 2008

T  +353 1 857 6730
F  +353 1 857 6729
W  standards.ie

This is a free page sample. Access the full version online.



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 15316-4-7

November 2008

ICS 91.140.10  

English Version

Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 4-7: Space

heating generation systems, biomass combustion systems

Systèmes de chauffage dans les bâtiments - Méthode de
calcul des besoins énergétiques et des rendements des

systèmes - Partie 4-7 : Systèmes de génération de
chauffage des locaux, systèmes de combustion de la

biomasse

Heizungsanlagen in Gebäuden - Verfahren zur Berechnung
der Energieanforderungen und Nutzungsgrade der Anlagen

- Teil 4-7: Wärmeerzeugung für die Raumheizung,
Biomasseverbrennungssystem

This European Standard was approved by CEN on 30 September 2008.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2008 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 15316-4-7:2008: E

I.S. EN 15316-4-7:2008
This is a free page sample. Access the full version online.



EN 15316-4-7:2008 (E) 

2 

Contents 

page 

Foreword ..............................................................................................................................................................4 
Introduction .........................................................................................................................................................6 
1 Scope ......................................................................................................................................................6 
2 Normative references ............................................................................................................................6 
3 Terms, definitions, symbols and units ................................................................................................7 
3.1 Terms and definitions ...........................................................................................................................7 
3.2 Symbols and units .............................................................................................................................. 10 
4 Principle of the method ...................................................................................................................... 11 
4.1 Heat balance of the biomass combustion sub-system, including control of heat        

generation ............................................................................................................................................ 11 
4.1.1 Physical factors for biomass combustion sub-system ( biomass boiler ) taken into 

account ................................................................................................................................................ 11 
4.1.2 Calculation structure (input and output data) ................................................................................. 12 
4.2 Generation sub-system basic energy balance ................................................................................ 13 
4.3 Auxiliary energy .................................................................................................................................. 14 
4.4 Recoverable, recovered and unrecoverable system thermal losses ............................................ 14 
4.5 Calculation steps ................................................................................................................................ 15 
4.6 Using net or gross calorific values ................................................................................................... 15 
4.7 Boundaries between distribution and generation sub-system ...................................................... 15 
5 Biomass combustion sub-system calculation ................................................................................ 16 
6 Calculation method for boilers with automatic stocking................................................................ 16 
7 Calculation method for boilers with stocking by hand ................................................................... 16 
7.1 Available methodologies ................................................................................................................... 16 
7.2 Operation periods ............................................................................................................................... 16 
7.2.1 General ................................................................................................................................................. 16 
7.2.2 Heating up operation cycle ................................................................................................................ 17 
7.2.3 Boiler heating operation cycle .......................................................................................................... 17 
7.2.4 Cooling down operation cycle ........................................................................................................... 17 
7.2.5 Boiler non operation cycle ................................................................................................................. 18 
7.3 Case specific boiler efficiency method ............................................................................................ 18 
7.3.1 Principle of the method ...................................................................................................................... 18 
7.3.2 Input data to the method .................................................................................................................... 19 
7.3.3 Load of the boiler ................................................................................................................................ 20 
7.3.4 Biomass boiler thermal losses .......................................................................................................... 21 
7.3.5 Total auxiliary energy ......................................................................................................................... 23 
7.3.6 Recoverable generation system thermal losses ............................................................................. 24 
7.3.7 Fuel input ............................................................................................................................................. 25 
7.3.8 Operating temperature of the biomass boiler .................................................................................. 25 
7.4 Boiler cycling method ........................................................................................................................ 26 
7.4.1 Principle of the method ...................................................................................................................... 26 
7.4.2 Input data for the calculation method............................................................................................... 28 
7.4.3 Load factor .......................................................................................................................................... 29 
7.4.4 Specific thermal losses ...................................................................................................................... 29 
7.4.5 Total thermal losses ........................................................................................................................... 33 
7.4.6 Auxiliary energy .................................................................................................................................. 33 
7.4.7 Recoverable system thermal losses ................................................................................................. 34 

I.S. EN 15316-4-7:2008
This is a free page sample. Access the full version online.



EN 15316-4-7:2008 (E) 

3 

7.4.8 Calculation procedure for a modulating biomass boiler (fan assisted) ........................................ 34 
Annex A (informative)  Additional formulas and default values for parametering the case specific 

boiler efficiency method ..................................................................................................................... 35 
A.1 Information on the method ................................................................................................................. 35 
A.1.1 Basic assumptions and intended use ............................................................................................... 35 
A.1.2 Known approximations ....................................................................................................................... 35 
A.2 Boiler efficiencies and stand-by heat losses.................................................................................... 35 
A.2.1 Default values for boiler efficiency at full load and intermediate load as a function of the 

boiler power output ............................................................................................................................. 35 
A.2.2 Stand-by heat losses ........................................................................................................................... 36 
A.2.3 Correction factor taking into account variation of efficiency depending on boiler average 

water temperature ............................................................................................................................... 37 
A.3 Auxiliary energy ................................................................................................................................... 38 
A.4 Recoverable boiler thermal losses .................................................................................................... 38 
A.4.1 Auxiliary energy ................................................................................................................................... 38 
A.4.2 Thermal losses (boiler envelope) ...................................................................................................... 39 
A.4.3 Default data according to boiler location .......................................................................................... 39 
Annex B (informative)  Additional formulas and default values for parametering the boiler cycling 

method .................................................................................................................................................. 40 
B.1 Information on the method ................................................................................................................. 40 
B.1.1 Basis assumptions and intended use ............................................................................................... 40 
B.1.2 Known approximations ....................................................................................................................... 40 
B.2 Default specific losses ........................................................................................................................ 40 
B.2.1 Default data for calculation of thermal losses through the chimney with boiler on .................... 40 
B.2.2 Default values for calculation of thermal losses through the boiler envelope ............................. 41 
B.2.3 Default values for calculation of thermal losses through the chimney with the boiler off .......... 42 
B.3 Default values for calculation of auxiliary energy ........................................................................... 43 
B.4 Additional default data for modulating burners ............................................................................... 43 
Annex C (informative)  Storage systems for biomass combustion systems .............................................. 45 
C.1 General ................................................................................................................................................. 45 
C.1.1 Accumulator storage system ............................................................................................................. 45 
C.1.2 Load balancing storage system ......................................................................................................... 45 
C.2 Sizing of storage systems for biomass combustion systems........................................................ 45 
C.2.1 Sizing of the volume of the accumulator storage tank .................................................................... 45 
C.2.2 Sizing of the volume of the load balancing tank .............................................................................. 46 
C.3 System thermal losses of storage systems...................................................................................... 46 
C.3.1 Thermal losses .................................................................................................................................... 46 
C.3.2 Auxiliary energy of the circulation pump .......................................................................................... 47 
Annex D (informative)  Calculation procedure with an example for biomass boiler with stocking by 

hand - Case specific boiler efficiency method ................................................................................. 48 
Annex E (informative)  Calculation procedure with an example for biomass boiler with stocking by 

hand (Cycling method) ........................................................................................................................ 50 
Bibliography ...................................................................................................................................................... 53 
 

I.S. EN 15316-4-7:2008
This is a free page sample. Access the full version online.



EN 15316-4-7:2008 (E) 

4 

Foreword 

This document (EN 15316-4-7:2008) has been prepared by Technical Committee CEN/TC 228 “Heating 
systems in buildings”, the secretariat of which is held by DS. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by May 2009, and conflicting national standards shall be withdrawn at the 
latest by May 2009. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association (Mandate M/343), and supports essential requirements of EU Directive 
2002/91/EC on the energy performance of buildings (EPBD). It forms part of a series of standards aimed at 
European harmonisation of the methodology for calculation of the energy performance of buildings. An 
overview of the whole set of standards is given in CEN/TR 15615. 

The subjects covered by CEN/TC 228 are the following: 

 design of heating systems (water based, electrical etc.); 

 installation of heating systems; 

 commissioning of heating systems; 

 instructions for operation, maintenance and use of heating systems; 

 methods for calculation of the design heat loss and heat loads; 

 methods for calculation of the energy performance of heating systems. 

Heating systems also include the effect of attached systems such as hot water production systems. 

All these standards are systems standards, i.e. they are based on requirements addressed to the system as a 
whole and not dealing with requirements to the products within the system.  

Where possible, reference is made to other European or International Standards, a.o. product standards. 
However, use of products complying with relevant product standards is no guarantee of compliance with the 
system requirements. 

The requirements are mainly expressed as functional requirements, i.e. requirements dealing with the function 
of the system and not specifying shape, material, dimensions or the like.  

The guidelines describe ways to meet the requirements, but other ways to fulfil the functional requirements 
might be used if fulfilment can be proved. 

Heating systems differ among the member countries due to climate, traditions and national regulations. In 
some cases requirements are given as classes so national or individual needs may be accommodated. 

In cases where the standards contradict with national regulations, the latter should be followed. 

EN 15316 Heating systems in buildings — Method for calculation of system energy requirements and system 
efficiencies consists of the following parts: 

Part 1: General 
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