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Bigger picture
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Legal 
frame
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Background
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German history of energy requirements in Buildings
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The implementation of the EPBD in Germany

Technical rules , Standards

DIN V 18599 „Energetische Bewertung 

von Gebäuden“, DIN 4108-6, DIN 4701-10

Energy Saving Ordinance

(EnEV)

Energy Conservation Act 

Renewable Energies Heat Act

EPBD 
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How to determine the overall energy performance? 

Comparison with reference building approach:
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Cost optimal procedure for setting energy performance
requirements for Luxembourg

 Batch calculation tool using the same calculation method as the
programme for EPC Calculation.

 Over 5600 variations of buildings, envelope classes and technical systems
have been calculated for Luxembourg
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Questions/ 
Remarks
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Methodology/ 
assessment

CEN Series 
520xx
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 100 Standards 
in 11 modules

with approx. 
50%Technical 
Reports (TRs)
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EPBD Appendix 1

 The Directive (EU) 2018/844 of the European Parliament and of the 
Council of 30. May 2018 amending Directive 2010/31/EU on the energy 
performance of buildings and Directive 2012/27/EU on energy efficiency 
(further on referred as EPBD) defines the determination of the energy 
efficiency and the calculation methodology. It defines that “Member 
States shall describe their national calculation methodology following 
the national annexes of the overarching standards, namely ISO 52000–1, 
52003–1, 52010–1, 52016–1, and 52018–1, developed under mandate 
M/480 given to the European Committee for Standardisation (CEN). This  
provis ion shall not constitute a legal codification of those 
standards“.
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National foreword - Germany

Currently the standards of mandate 480, also considering the
national appendencies A, may not be used for calculations
regarding the laws on energy savings in buildings. 
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Questions/ 
Remarks
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Methodology/ 
assessment

DIN V 18599
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The German calculation approach -DIN V 18599
Energy demand of buildings

Joint working group of standardisation committee for buildings and buildings envelope

(NABau), technical systems (NHRS) and lighting (FNL)

Main features:

 Final energy demand for heating / hot water demand / ventilation / lighting / cooling / building

automation

 Produced energy from renewables

 Energy need, energy use, delievered energy, primary energy and CO2 demand for building services

Basics 

 use of existing rules as far as posible

 take care of european harmonisation

 use simplifications for certification as much as posible

 uniform holistic approach for all building types and ages
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Holistic calculation approach for overall energy
performance calculation – DIN V 18599
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Structure of DIN V 18599

Part 1: 

- General 

balancing 

procedures

- terms and 

definitions

- zoning 

- evaluation 

of energy 

sources

Part 3: Net energy demand for air conditioning

Part 4: Net and final energy demand for lighting

Part 5: Final energy demand of heating systems

Part 6: Final energy demand of ventilation systems and air 

heating systems for residential buildings

Part 8: Net and final energy demand of domestic hot water 

systems

Part 2: Net energy demand for heating and cooling of zones

Part 9: Final and primary energy demand of power generation 

plants

Part 10: Boundary conditions of use, climatic data

Part 7: Final energy demand of air-handling and air-

conditioning systems for non-residential buildings

Part 11: Building automation
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User profiles

 User profiles define indoor
quality/comfort requirements

 May not be changed for
EPC calculations
(at least in Germany, Luxembourg 

and Montenegro

 Ensure that requirements/
comfort level of buildings
are comparable

Start and end of building use - o'clock 7:00 18:00

Annual days of use dnutz,a d/a 250,0

Total hours with daylight while operating hours tday h/a 2543,0

Total hours without daylight while operating 

hours
tnight h/a 207,0

Start and end of operation for ventilation and 

cooling system
- o'clock 5:00 18:00

Annual days of use ventilation,  cooling 

systemand heating system
dnutz,a d/a 250,0

Start and end of operation for heating system - - 5:00 18:00

Set temperature heating Qi,h,soll °C 21,0

Set temperature cooling Qi,c,soll °C 24,0

Minimum design temperature heating Qi,h,min °C 20,0

Maximum design temperature cooling Qi,c,max °C 26,0

Temperature reduction for reduced operation DQi,NA k 4,0

Humidification requirement - - mit Toleranz

Minimum person-related ventilation (fresh air) 

volume flow
VA m³/(h person) 40,0

Minimum area-related ventilation (fresh air) 

volume flow
VA m³/(h m²) 4,0

Minimum external air-supply volume flow for 

buildings
VA,Geb m³/(hm²) 2,5

Relative absence HVAC cRLT - 0,3

Partial operation factor to account for HVAC 

related to the building operating time
FRLT - 0,7

Maintained illumination Em lx 500,0

Working height hNe m 0,8

Reduction factor (percentage of area that 

needs to have the full illumination level)
kA - 0,8

Relative absence (1-simultaneity factor) CA - 0,3

Room index k - 0,9

Reduction factor occupation lighting Ft - 0,7

Reduction factor for lighting of vertikal areas kVB - 1,0

Occupant density - - low medium high

- m² per person 18,0 14,0 10,0

max specific power

full operating 

hours

h/d

low medium high

pue to person (70W per person) W/m² 6,0 3,9 5,0 7,0

Appliances W/m² 6,0 2,8 7,1 15,0

Heat geain per day Wh/(m²d) 40,0 73,0 132,0

D
C B A

Summand Automation DQEMS 0,0 0,0 -0,5 -1,0

Factor for adative temperature control 1,00 1,00 1,35 1,35

Building 

automation

Operating times

Temperatures

Ventilation

Lighting

Occupant 

density

Internal heat 

sources
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Comparison with other standards (ASIEPI, 2008)
country

demand depend. Ventilation  

decentralized ventilation     

passive double façade    

active double façade  

innovative paints   

air tightness products       

micro CHP     

absorption heat pump      

gas driven heat pump    

heat recovery           

countercur. heat exchanger           

DC ventilators         

energy management systems    

daylight sensors       

presence detection      

3-pane glazing            

Insluted frames            

sun screening glass          
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Modifications / international applications

 Luxembourg 

 for non-residential buildings (DIN V 18599:2007 / update to DIN V 
18599:2018 in progress)

 Modifications in national regulation RGD (PV / Simplifications / …)

 Use of german climate / user profiles

 South Korea

 for non-residential buildings (DIN V 18599:2007)

 Thinking about update to DIN V 18599:2018
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Modifications / international applications

 Montenegro

 DIN V 18599:2018 used for national software

 Modifications

 2 or 3 climate zones

 User profiles are adjusted to montenegrin conditions

 General

 DIN V 18599 in progress of beeing translated to English

 pre standard in order to keep the standard up to date easier

 can be referenced in regulations of other countries without licence
fees to DIN
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Questions/ 
Remarks

25



© Fraunhofer IBP 

Software
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 Calculation library for DIN V 18599 

 First release in November 2005, now Version 5 in developement

 Included in most German calculation programmes for calculating 
the energy performance

 Included is DIN V 18599 2007, 2011, 2016  and 2018 ; EnEV 2007, 
EnEV 2009, EnEV 2014/2016, GEG 2020

 Automatic generation and calculation of the reference building for 
Germany and Luxembourg

 Constantly validated, improved and updated

 Currently adaption for Luxemburg and Montenegro in progress

ibp18599kernel: calculation library for DIN V 18599 
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ibp18599kernel: calculation library for DIN V 18599 
quality control procedures
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IBP:18599 Software for Germany - Characteristics

 Aiming at energy efficiency specialists

 Showing all final and intermediate results

 Designed for in depth analysis of the calculated energy demand

 Mode for certification

 Fixed user profiles, fixed climate, generating EPCs and uploading it to
the registry for automated checks

 Mode for consulting

 User profiles can be adapted

 15 climates zones available
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IBP:18599 Software for Germany
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IBP:18599lux Software for Luxembourg - Characteristics

 Based on the German programme

 Several simplifications included: building envelope defined for whole
building and distributed to zones / HVAC assistant

 Reference building and EPC according to RGD 210

 Aiming at nearly zero energy buildings (NzEBs)

 Mode for certification

 Fixed user profiles, fixed climate, generating EPCs and uploading it to
the registry for automated checks

 Mode for consulting

 User profiles can be adapted

 15 climates zones available
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IBP:18599lux Software for Luxembourg
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IBP:18599lux Software for Luxembourg
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IBP:18599lux Software for Luxembourg
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IBP:18599lux Software for Luxembourg
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EPC Software Montenegro – Characteristics 

 Currently in development (Cooperation Ministry of Economy / 
Directorate for Energy Efficiency, Montenegro/IBP/ Fichtner/KfW)

 Release expected  begin of 2020 

 Tailored to Montenegrin needs

 Three Climate zones

 User Profiles adapted to Montenegrin rulebook

 Typical constructions

 Generation of Montenegrin Energy Performance Certificate will be 
included

 Upload to national registry of EPCs is forseen

 Multilingual support built in, the software EPC Software Montenegro
will be available in English and Montenegrin language
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EPC Software Montenegro – Characteristics 

 Completely new software and not based on existing German software

 Main goal was to enable energy auditors to calculate energy demand 
with the new software with a very gentle learning curve 

 Input similar to calculations with EN ISO 13790 

 Expert mode included (especially for HVAC part)

 Ensure calculation is in accordance with the rulebook/national 
regulations without necessarily having to look at the rulebook/national 
regulations for the calculation itself 

 User profiles with all requirements on temperatures, occupancies, 
lighting levels, air volume flows, etc. included

 HVAC efficiencies not an input to the calculation, but a result of the 
calculation
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EPC Software Montenegro – Costs, licence and 
timeframe 

 Custom tailored software for a specific country, not a “one for all” 
software! 

 Regular phone calls with ministry 

 Consulted by an experts panel from Montenegro (Architects and 
HVAC specialists)

 EPC for country will be included, upload to registry possible

 Additional services included for Montenegro

 Check of climate, user profiles

 Cooling study on impact of hourly calculation
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EPC Software Montenegro – Costs, licence and 
timeframe 

 The energy auditors can download and use the software free of charge!

 Initial costs for developing the software less than 200.000€

 Maintenance contract can be offered in various levels (regular
maintenance / with or without third level support/…)

 Major updates with added functionality possible based on expenses
(Fraunhofer is a non-profit organization!)

 Work started 04/2019, Beta Version for field test ready 12/2019
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EPC Software Montenegro

Instant update of results

Inline help
Mode for:
- certification: fixed user profiles, etc to enusure
calculation is done according to laws / rulebooks
- consumption: not measured consumption, but 
calculation with free conditions (user profiles
can be adapted)
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EPC Software Montenegro
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EPC Software Montenegro

Check maximum U-values according to rulebook
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EPC Software Montenegro

Three modus (wizard / use wizard to start
detailed modelling / no wizard at all)
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EPC Software Montenegro
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Bigger picture
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