21°T ENERGY EFFICIENCY COORDINATION
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Towards the EPBD Implementation - a practical software approach
for an EPC calculation

November 20th 2019, Vienna Simon Wossnher

Venue: Energy Community Secretariat Hans Erhorn
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Background

Development of Energy-saving Construction

Primary energy need semi-detached house — heating [kKWh/m?3a]

300

250

200 -

WSVO
1977

N (WSVO / EnEV)

Minimum requirements

________________________________________________________________________________________________

150 e N

.................................................................................................................................................

........................................................................................................................................

: 200EZ:nlE2\aU
i 7
100 """"" Low-energy buildings """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
| e A ’ """""" Three-li:ter houses /e T — """"""""""""""
o Research : Passive houses ;
0 (Demonstration projects) : Zero-heating energy buildings nZEB
-50 5 {  © Fraunhofer IBP
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German history of energy requirements in Buildings

type of requirements

primary energy
demand for heating,
cooling, ventilation,
lighting, DHW
+ mean U-value
primary energy
demand
for heating
+ mean U-value
» net energy
3 demand
= for heating
: + mean U-value
o m)
Py m
c mean U-value o
([0} L
component
U-values or
mean U-value
health + building safety requirements (moisture, mould, etc.) — revisions 1969, 1974, 1981, 1995 )
Y Y Y Y Y \ Y
=2 X X X X X X =
1952 1973 1977 1984 1995 2001 2006 time
1. Waermeschutz- 2. WSVO 3. WSVO 1. Energie- 2. EnEV
verordnung einspar-
(WSVO) verordnung
(EnEV)
7
~ Fraunhofer

IBP



The implementation of the EPBD in Germany
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How to determine the overall energy performance?

Comparison with reference building approach:

Reference Building Planned Building
TS N
NENNNDNEDD NRNNRNREND

IIIIIIIIII— Reference-air handling  fp any, real IIIIIIIII
Illlllllll— Reference heating fo Heat, real IIIIIIIII
IIIIIIIIIL Reference hot water fo.oHw, real IIIIIIIII
Illlllllk Reference illumination g, real III.IIII

Utilization specific:
Interior temperature
Exchange of air :>
p real p max

Q =Q Utilization period
p.ref — “*p,max Requirement of hot
water
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Cost optimal procedure for setting energy performance
requirements for Luxembourg

M 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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Overarching

Building [as such)

> 100 Standards
in 11 modules

with approx.
50%Technical
Reports (TRs)

-
3 - g
£ 8 £ g I - - : § : = | B | f
§ £ 5 i . i g8 g
- 3 5 E ] =5 =
¥ a ¥ 5 i g H w =) E”
& @ & s g E- B : g
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aub M1 subl M2 subl M3 M4 M5 Mg M Ma M3 Mi0 M1
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EM teraad | 187
- - EN 15342
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1 - - 1 - 1 . > EM 15138 CEMTR
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2 E?.f%5215 2 2 haet EM 1zt | eEM 15105
EM 15803 EM #7811
3 spicatons | ERTSEE 3 3 ENTR 187812
Wy i .
3098 . EN 16282
Exprow EN IS0 820051 EN 180 5178 egeme | EM ¥ETEEG . 50-1 5
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[ ot Trarmtes EN 153182 ErTe s EN 16282
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e
£
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10 10 -- 10 T3 EMSHTES | cpyTR 1s10a2 | CENTR
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EM 187 e EM 151E-1
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13

14

\

~ Fraunhofer
IBP



Replacing a module with a non- EN or

EN-1SO-standard one e
* Possible thanks  Zrecucroms ,— EN LIS
to the modular  oreooom XXX | out |—>| v |
structure ." —— (_’_ —

* ..butthel/O | ] e _._> —
structure has ' iona moouts )

to be respected

. » IN N
e Needed info > XXX

can be found

both in the accompanying XLS

and in the specific I/O clauses in the EN or EN-
ISO standard

PRODUCT DATA IN |[€——] OUT [—
—>

20
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Set of EPB standards: unambiguous but flexible
(allowing national choices, boundary conditions and input data)

=>» Each EPB standard contains:

* Annex A (normative): template for choices and input
data needed for using the standard

* Annex B (informative): informative default choices
and input data

* |n general:

— Each individual user of the EPB standard is free to create

his/her own data sheet according to the template of Annex
A

(~ replace the default choices and values of Annex B)

CA4-Vilnius




EPBD Appendix 1

B 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

Committee for Standardisation (CEN) This prowsmn shall not

onstltute a Iegal codlflcatlon of those sta ndards

M/480 glven to the European Commlttee for Standardlsatlon (CEN) This

provision shall not constitute a legal codification of those
standards”.

(b} point 2 is replaced by the following:

2. The energy needs for space heating, space cooling, domestic hot water, ventilation, lighting and other

technical building systems shall be calculated in order to optimise health, indoor air quality and comfort
levels defined by Member States at national or regional level.
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National foreword - Germany

Experteniieferung-Beuth-Hans Erhom-KdNr.7 72523 1-LINr. 8311847009-2018-0 2-22 19:15

AUILLAES VLS 00 B LEIUETL

DIN EN IS0 52016-1 ist eine Internationale Norm und CEN ISO/TR 52016-2 ist der diese Norm begleitende
Technische Bericht mit weiteren informativen Inhalten zur Bewertung der Energieeffizienz von Gebauden.

In Deutschland wird die Richtlinie 2010/31/EU des Europiischen Parlaments und des Rates iber die
Gesamtenergieeffizienz von Gebauden im Wesentichen durch das nationale Energieeinsparrecht umgesetzt
Das nationale Energieeinsparrecht nimmt datierte nationale und Europadische Normen und nationale
Vornormen in Bezug, die fiir die Umsetzung in Deutschland festgelegt wurden.

Die Anwendung im Zusammenhang mit dem Energieeinsparrecht fiir Gebaude ist in Deutschland durch die
dortigen Festlegungen definiert.

Die Regelungen des deutschen Energieeinsparrechts sind mit dem Normenpaket des EPBD-Normungs-
auftrags M/480 und den dort in Bezug genommenen Internationalen und Europdischen Normen
systematisch nicht vollstindig und identisch abbildbar. Bei Anwendung der Normen des Normungsauftrags
ist weder bei der Vorgehensweise, noch beim Ergebnis, noch bei der Bewertung des Ergebnisses die
Identitit mit dem deutschen Energieeinsparrecht erreichbar. Der nationale Anhang NA soll Hilfestellung
geben, indem er Zusammenhinge zwischen Regelungen des deutschen Energieeinsparrechts und
korrespondierenden, vergleichbaren oder dhnlichen Regelungen des Normenpakets inklusive der dort in
Bezug genommenen Internationalen und Europiischen Normen aufzeigt.

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.

Derzeit ist das MNormenpaket des EPBD-Normungsauftrags M/480, auch unter Beriicksichtigung der
Verweisungen auf nationale Regelungen in den jeweiligen nationalen Anhiangen NA, in Deutschland nicht fiir
die Zwecke des Energieeinsparrechts anwendbar.

Zusazlich zu den in 6.5.8.3 genannten Normenverweisungen kinnen Kennwerte fiir Fenster-, Tiiren- und
Vorhangfassadenelemente aus folgenden Quellen entnommen werden: hEN, europiische harmonisierte
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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 CO, 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

i
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Structure of DIN V 18599

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

Part 3: Net energy demand for air conditioning

Part 4: Net and final energy demand for lighting

Part 1:

- General
balancing
procedures

- terms and
definitions

- zoning

- evaluation
of energy
sources

Part 5: Final energy demand of heating systems

Part 6: Final energy demand of ventilation systems and air

heating systems for residential buildings

Part 7: Final energy demand of air-handling and air-
conditioning systems for non-residential buildings

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

systems

Part 9: Final and primary energy demand of power
plants

generation

Part 10: Boundary conditions of use, climatic data

Part 11: Building automation

\
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User profiles

Start and end of building use - o'clock 7:00 18:00 |
Annual days of use dhutza d/a 250,0
Total hours with daylight while operating hours  tgay h/a 2543,0
Total hours without daylight while operating ‘
Operating times [hours tnight h/a 207.0
Star? and end of operation for ventilation and : oclock 5:00 18:00
. U f . I d f. . d cooling system
Annual days of use ventilation, cooling
2!
ser proties aertine Inaoor e v s da 50,0
I . f = Start and end of operation for heating system - - 5:00 18:00 |
quality/comtfort requirements <
Set temperature cooling B c,soll °C 24,0
Temperatures Minimum design temperature heating ©h,min C 20,0
. ay n Ot e c a n g e O r Maximum design temperature cooling B ¢, max °C 26,0
. Temperature reduction for reduced operation AGjNA k 4,0
E PC ca I c u | at I O n S Humidification requirement - - mit Toleranz
Minimum person-related ventilation (fresh air) Va mé(h person) 40,0
. wolume flow
(a‘t I east 1] G erma ny' Luxe m bo u rg Minimum area-related ventilation (fresh air) Va mal(h m?) 40
wolume flow
Ventilation Minimum external air-supply volume flow for 5 .
and Montenegro . Vacas el (hm?) 25
Relative absence HVAC CRLT - 0,3
. - Partial operation factor to account for HVAC E . 07
E n S u re t at req u I re I I I e ntS/ related to the building operating time RLT !
. . Maintained illumination Em Ix 500,0
comfort level of buildings working e m
Reduction factor (percentage of area that K ; 08
b I Lightin needs to have the full illumination level) A !
a re CO I I I pa ra e ‘gnting Relative absence (1-simultaneity factor) Ca - 0,3
Room index k - 0,9
Reduction factor occupation lighting Fi - 0,7
Reduction factor for lighting of vertikal areas kvs - 1,0
Occupant Occupant density - - low medium|[ high
density - m2 per person 18,0 14,0 10,0
full operating low |medium| high
max specific power hours
Internal heat h/d
sources pue to person (70W per person) W/m2 6,0 39 50 7.0
Appliances W/m2 6,0 2,8 7,1 15,0
Heat geain per day Wh/(m?2d) 40,0 73,0 132,0
D C B A
Building
automation |Summand Automation ABgyvs 0,0 0,0 -0,5 -1,0
Factor for adative temperature control 1,00 1,00 1,35 1,35
_—
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Comparison with other standards (ASIEPI, 2008)

country

>

demand depend. Ventilation

==

|

il

—

0

\/

decentralized ventilation

\/

passive double facade

<

\l
\l

active double facade

<

innovative paints

<2

air tightness products

<

micro CHP

<

absorption heat pump

<

gas driven heat pump

heat recovery

countercur. heat exchanger

<

<

<

DC ventilators

22|22 (<2 |<2]<

<

2 |2 | <2< | <

<

energy management systems

daylight sensors

presence detection

3-pane glazing

Insluted frames

<

<

<

sun screening glass

< [ | < <<

22|22 |2 (<|<]<

2|2 |2 (<2 | <

AAA&A(&A(&A&A&AA(A]

2 (2 (<2< <

\‘4<<

2| |2 || |2 |22 |2 |2 |2 | <
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Modifications / international applications

B 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
B 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
B 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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ibp18599kernel: calculation library for DIN V 18599

—
IJP 'Fraunhofer—lnstitut far Bauphysik
R

0 100 200 300 400 500 600 700 800 900 1000

18599 -kernel

B 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

\
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ibp18599kernel: calculation library for DIN V 18599
quality control procedures

AES IEg Vergleichsberechnung der Softwarehersteller

18599 3.0 Vergleichsberechnungen der Softwarehersteller

§ GUTEQEMEINSCHAFT g
% &
e, o ; ® | B & 3 - .4 | 29 =
GO[NV‘RE,QQQ Priifgebiude Wohnbau EFH Eg gl e |2 8| s |8 |%|55|588 2
Anlage zu den Merkblattern KF\V
Energieeffizient Sanieren - Kredit (151/152), PP
Energieeffizient Sanieren Investitionszuschuss (430),
Energieeffizient Bauen (153)
Liste der Technischen FAQ il
* Bundesministerium
far Wirtschaft
109  Softwareversion Fiir die Berechnung von KIW-Effizienzhusern nach der 151, 430 und Energie
DIN W 18599 DIM W 18599 sind ausschlieBlich die unter dem Link 153
www.nachhaltigesbauen_defleitfasden-und-arbeitshilfen-
veroeffentlichungeniveroeffentlichungen-din-18599 htmil aufgrund eines Beschlusses
aufgefihrten Softwareanwendungen sowie deren Folgeversionen e
zugelassen.
—
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IBP:18599 Software for Germany - Characteristics

Aiming at energy efficiency specialists
Showing all final and intermediate results

B Designed for in depth analysis of the calculated energy demand

B Mode for certification

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

B Mode for consulting
User profiles can be adapted

15 climates zones available

\
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IBP:18599 Software for Germany

P BP 18599

o 1 S T i T 2

Garewdd  New Opan Save DuldnoModeler  Reports Vararks e Helo

Example :

il i Preias o Vawts i fted. oWl

= ) Propcides
Genessl

() Buidng Disgam Eresgy covporenty A
o3 Zorw! F"'J enegy :J |22 _UJ lv’{'bf‘ln :J

Corntrucion wiernerds

el stdle

Lighteg Hesull as Sagam
% Vertdghon
A Primary enerqy AN
Flegi @
= ) Techwo O ligrteg
Strucha iawes 3 Vertdation
) Doy

D Generaton unds
L) Hesl genssabon s
EU Hewirg
= £ DHW genwtslion urds
Gl D
=1l ACS ganecation unts
e300 U 1
=1 Duhbubon cecurs
3 Healrg Crcusts
Hosbeg Cacad 1

L B -

2 2 OHW C'""f Hastrng 125219 10,2050 05,7196 41302 2,456 0763 20 2997 20W0 5440 05952 11,270 67ANN
Heatrg Crcut 1 Ughting 20000 2097 2,232.4 2,195 2,1564 2,122.1 2,000 22144 21674 2275.6) 2,275 2,364 2,554
= () Hesle °'_"- Veoklation 517.6/ 4675 5176 509 805 5176 S1746 S009 S17.6  F009 5176 £,050.7
. "j-‘:*’-"-"—“" OHW 1M1 1682 1547 84.0 : 1505 1849 1121 3538 18L4 2119 18%.7
= Technuc Lecute Coclng 0.0 0.0 o0 o0 00 0.0 0.0 0.0 0.0 oo 00
D Techwic Crouts 101,882 8
Techwe Cros 1
Zoy
I' Vanation comparnson
e .';;hn OMPRNEN ) W Net are gy
X 07 53 W Foal energy
%t &0 32328 | A Primary snsgy
5+ 20811 R—. Are—
£ )
= 0 So———
]
cumect state

Varistion compatson
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IBP:185991ux 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)

B Mode for certification

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

B Mode for consulting
User profiles can be adapted

15 climates zones available

\
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IBP:185991ux Software for Luxembourg

% IBP:18599 Luxemburg - Nachbau.ibp18399

Machbau.ibp18599 in E: \Projekte \IBP 18598lux\Support|2019_01_24Y

O
Projekt | Einstellung
ga.De e B2 < . & .82/l . ®™ | e.
Allgemein Meu Offnen Speichern | BuildingModeller Anlagenassistent Machweise und Berichte Warianten RGD ab 2013 Ansicht Hilfe
Projekt Assistenten Ausdruck Varianten Modus Toolboxen Hilfe
z E‘E P_roi;l;tdateh * | | Bauteile
5 EmEin 5
E E}@ Geb.'a'ugde Bauteile ‘ @ @ @ | Ed
= o [ Wariantenbeschreibung Bruttoflacke  Mettoflache  U-whert Zone Oriertienng
[ —— [+ Fi [wand + Fenster] Siid 200,00 113,60 0,140 Siid
= [ BuildingMadsler = [ FESid 8640 0.840
E}@ Bilamzzonen 99 Fi [Wand + Fenster] West 147.00 90,70 0140 West
503 Einzebiio L [ FEwest 5E30 0,840
Y Bauteile B9 FaMwand + Fenster] Nord 200,00 133,50 0140 Mard
" Beleushtung = [ FE Nod EOS0 0840
% Beliiftung =99 FA[Wand + Fenster] Ost 147,00 99,30 0140 Ozt
" Ergebnisse L[ FEDst 4770 0840
) Einzelbiina 2 9 ‘wa unbeh Siid 1030 0,140 Sud
Y Bauteile 7 Wa unbeh west 17.00 0,140 ‘wiest
“ Beleuchtung 9 waunbeh Nord 1030 0140 Mord
4 Beliiftung 9 waunbeh Ost 17.00 0140 Ost
" Ergebnisse | Baoden 294,00 0175
[_}.@ Besprechung jbsh 294,00 0120 Siid
1 Bauteile Allgemein
7 Beleuchtung - —_—
Y Befiftung —Allg_ememe Enstell.ungen .
) Bezeichniung Bautei Bauteiltyp Angrenizend an
] Elgebl’.'l.ISSB |FA (Wand + Fenster) Sid | AuBernwand ~ | | AuBenluft -
2D \-’_erkehrsfl.achen Flache [m3] Neigung [¥] Ausrichtung
) Bautie vertil v/ [sud v
Belfa.uchtung s Mijm]
7 Beluftung
Ergebnisse
1) WE und Sanitamsume
°| Bauteile
7 Beleuchtung
| Beluftung
| Ergebnizze hd
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IBP:185991ux Software for Luxembourg

% IBP:18599 Luxemburg - Nachbau.ibp18399 = O x

Projekt | Einstellung

a .02 | il S . = .8 0 Bl e.

Allgemein Meu Offnen Speichern | BuildingModeller Anlagenassistent Machweise und Berichte Warianten RGD ab 2013 Ansicht Hilfe
Projekt enten Varianten Modus Toolboxen Hilfe
o ECD Projektdaten * | | Hiillflachenvertailung
E Allgemein _ ~ =
§ B Gebiude flachem Flachenanteil in der Zone Flidche in der Zon:
o gesamten Gebdude
= ‘Waniantenbezchreibung
Bauteilzingabe [fm3] kein vorhanden detaifiert [m?] |
Buildingt odeller
=D Bilanzzonen Aubenwand 497,70 @) @ 201,387 <

=I5 Einzelbiia 1

A s Dach 294,00 © ] © 118,25 2

Beleuchtung

Beliiftung ) . .

Ergebiisse FuBboden 294,00 @) @ (@) 119,25 4
=+ Einzelbiin 2

Bauteile Fenster N &0,50 ) @ @ 0,00 I

Beleuchtung

Beliftung no 0,00 ] Gl @] 0,00 |
Ergebnisze

=15 Besprechung
Bauteile

Beleuchtung

o 47,70 @) @ @) 19,35 F

- 3 @ @
Beluiftung 50 0,00 - = Y 0,00 |

Ergebnisse
EHI) Werkehrsflachen 5 86,40 @ 35,04 <
Bauteile
Beleuchturg sw 0,00 @ C] @ 0,00 |
Beluiftung
Ergebnisse w 56,30 @) ) @) 22,34 4
EHIE) W und Sanitaraume
Bauteie _ _ ~
Beleuchtung Lo EE * @ * 0,00 I
Beluiftung
Ergebnizze b

Machbau.ibp18599 in E: \Projekte \IBP 18598lux\Support|2019_01_24Y
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IBP:185991ux Software for Luxembourg

a
% |IBP:18399 Luxemburg - Nach h = O X
Projekt | Einstellung H E
SchlieBen Ubernehmen
O .02 Bow
| - ¥| Datei
Allgemein Meu Offnen Speid . . . .
Erzeugung | Heizsysteme \Warmwasserbereitung Kélte  Beltftung/RLT
Projekt
Hier kénnen Sie die verwendeten Heizungssysteme auswahlen und zuordnen, von welchem Erzeugungssystem sie versorgt werden,
=, Werkehrsflach
- I Werkehrs .ac e Optionen
5 B auteile
E Beleuchtun{ ~Heizungssystem Erzeugung Dammstandard der Leitungen
o .
e B eliiftun e
. J Fulbodenheizung =~ |EE Wamme 1 w Standardwerte [0.20'w/mK)
Ergebrisse NS ter TK Heizregister
ity age der Verteilleitungen
= WCund Sanlta [nicht venwendet] = |[nicht verwendet] w . .
Bauteile Unbeheizter Bereich ~ -
o
Beleuchtun [nicht vernwendet] ~ || [nicht verwendet) ~ Regelung der Pumpe =
B eliftung =
. Konstanter Druck ~ -
Ergebnisze | || fnicht venwendet) ~ || [nicht verwendet) w kS
=) Lager =
Bauteile [nicht venwendet] = |[nicht verwendet] w 100.0
B eleuchtun
EBeliiftung
’ Ergebrisse | warmwassersystem Erzeugung
=15 Erzeugungzeint | £entral ohne Zikulation ~ || EE Warmwaszer 1 ~
=) EE ‘wiame
EE ' an [nicht venwendet] = |[nicht verwendet] w
=) EE Warrm
EE ‘war [nicht venwendet] = |[nicht verwendet] w
-2 EE Kalte
EE Kalte i <
esystem rzeugung
=) EE RLT
EERLT| || Kalwasser 6/12 mit Gebldse, ~ | | EE Kale 1 v
=1 Technikkreise
EHI2) T Heizregi | | [nicht venwendet) ~ || [nicht venwendet] ~
TK Heiz
=12 TE Kihlregi) || [nicht venwendet] ~ || [nicht venwendet] ~
TK Kiihl o
153 Ergebnisse [nicht venwendet] ~ | |[nicht vensendet] ~ i
W ariantervergle &
[nicht venwendet] = |[nicht verwendet] w
Nachbau.ibp18599 in E: \Projekte\IEF
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IBP:185991ux Software for Luxembourg

% IBP:18599 Luxemburg - Nachbau.ibp18399

Projekt

Q.02

Allgemein Meu Offnen Speichern

Einstellung
H !
¥

Projekt
Beleuchtung ~
EBeliiftung
Ergebrizze
=15 WC und S anitamaume
Bauteile

Istzustand

Beleuchtung
EBeliiftung
Ergebrizze
=12 Lager
Eauteile
Beleuchtung
Beliiftung
Ergebnizze
10 Anlagentechnik
EH3) Erzeugungseinhsiten
=I5 EE wWarme
EE ‘warme 1
- EE Warmwasser
EE ‘W armwasser 1

EHI2) EE Kale
EE K.alte 1
=3 EERLT
Tk Kihlregister 1
=+I2) Ergebnizse

Y arianterwvergleich
I3 Refererzgebaude

L

EuildingModeller Anlagenassistent

S N

enten
Ergebnisse  Detailergebnisse
Art des Diagramms | Erzeugung

Diagramm

=

Machweise und Berichte

Iterations ergebnisse

Varianten EGD ab 2019 Ansicht
Varianten Modus Toolbo{gh

Anrechnung Erneuerbarer Strom

Gebaudef|ighe s

~ | Bezugsflache

5. e.

Hilfe

Anrechnung Ern cuerba@

B Stromertrag aus PMVCProd uktion l

E
:
Januar Februar MWédrz  April Mai Juni Juli  August Oktober Dezember
Tabelle (=]
| Einheit Jahr | Jahreswert | Einheit Monat | Januar Februar | Marz | April | Mai | Juni | Juli | el

Stromertrag aus PV-Produktion kwh/mza 16,6 kwh/mzmth 0,5 0,5 1,3 2,1 2,3 2,3 2,1
Gesamter Stromertrag kwh/mza 18,6 kiwh/mz2mth 0,5 0,35 1,3 21 2,3 2,3 2,1
Eigenstromnutzung kwh fmiza 11,5 kiwh/mz2mth 0,3 0,3 0,8 1,4 1,7 1,8 1,6
Eigennutzungsgrad %o 69,3 %o 63,1 68,3 63,3 64,2 71,8 75,1 77,9
Einspeisung kwh/mza 31 kwh/m2mth 0,2 0,2 0,5 0,3 0,7 0,6 0,5
Gebdudebedarf kwh/mza 34,3 kwh/m2mth 2,2 2,0 2,2 31 3,6 3.7 39
Metzbezug kwh/mza 22,8 kiwh/mz2mth 1,9 1,6 1.4 1,8 2,0 2,0 2,3
Autarkiegrad %% 33,6 % 15,3 17,7 35,4 43,8 45,9 47,5 41,4 W

Nachbau.ibp18599 in E: \Projekte\IBP 18599lux\Support2019_01_24%
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EPC Software Montenegro — Characteristics

® Currently in development (Cooperation Ministry of Economy /
Directorate for Energy Efficiency, Montenegro/IBP/ Fichtner/Kf\W)

Release expected begin of 2020
B Tailored to Montenegrin needs
Three Climate zones
User Profiles adapted to Montenegrin rulebook
Typical constructions

B 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

B Completely new software and not based on existing German software

B 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)

M 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

®m 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

B 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/...)

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

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

Project
d -“,- H save...

Mew Load... Hy Save as...

B X
Project
Building
Building envelope

Zone 1
Envelope elements
Lighting
Ventilation
Results for this z..
HYAC wizard
) Renewable Power
Results for the building

=) Show | Net energy -
Print Calculation

Results as absolute values

reports for EPC *

Calculation for EPC

o " Calculation of consurnption

Proje

Mame of project L

Address of the building

A

Mew project

Postcode [ dty
Registrar number for this EPC
Contact person

Email address of contact persor

Building owner

Mame of building owner
Address of building owner
Energy Auditor

Company name

Address of energy auditor

Mode for:

can be adapted)

Postcode [ dty

Energy auditor registration number

Date when license was issued
Mame of key auditor
Profession of key auditor

Contact of key auditor

Pictures, drawings, images

)

01.01.2016

Instant update of results

Total net energy
Total delievered energy
Total primary energy

@

Instantresults = Status

EPC Software Montenegro - New project -]
o Disdaimer
About  User manual
X || Help 3
. Information about the project can be
edited on this page.
Additional info 'Q
»
lolina bhala Project data:
Name of project:
., . . B Name of the project
- certification: fixed user profiles, etc to enusure I
- H - Additional info as optional information
calculation is done according to laws / rulebooks
. . Address of the puilding:
- consumption: not measured consumption, but Adress o the bdng
. . g . Postcode [ city:
calculation with free conditions (user profiles Postcoe and ity o the buing
Building owner:
Name of team member 2 Name of building owner:
Name of building owner
- Profession of team member 2
Address of building owner:
Contact of team member 2 Address of the building
Name of team member 3
) Postcode /[ city:
e a P;)sicndezndcclwty of the building owner
Contact of team member 3
Energy Auditor:
Name of energy auditor:
Name of energy auditor
Energy auditor registration number:
Energy auditor registration number. This
. is currently just a placeholder until the
registration scheme is finalized.
y r ox

32,57 kwh/(m?a)
0,00 kWh/{mza)

0,00 kWh/(mza) Final energy

PrimaryEnergy

A

I Heating [I Ventilation

- DHW Auxiliary energy
I cooling

M steam

- Lighting

Registrar number for this EPC:
Registrar number for this EPC. This is
currently just a placeholder until the
registration scheme is finalized.

Address of energy auditor:
Address of energy auditor

Results Help



EPC Software Montenegro

Project

[ — = N
L] le=s Hsave.. LHJ = Show | Net energy -

Na osnovu ¢l. 21 1 29 Zakona o energetsko) efikasnosti (,,Sluzbeni list CG™, broj 29/10)
Ministarstvo ekonomije. uz saglasnost Ministarstva odrzivog razvoja i turizma. donijelo je.

PRAVILNIK
O MINIMALNIM ZAHTJEVIMA ENERGETSKE EFIKASNOSTI ZGRADA

I[. OSNOVNE ODREDBE

Predmet

Clan 1

Ovim pravilnikom utvrduju se minimalni zahtjevi po pitanju energetske efikasnosti zgrada. vrste
zgrada koje u skladu sa namjenom ne moraju da ispunjavaju minimalne energetske karakteristike
i metodologija izratunavanja energetskih karakteristika zgrada.

‘ . Disclaimer

singlef

Tabela 3: Infiltracija (orijentacione vrijednosti)

Minimalne vrijednosti Infiltracija n [h']

Svi tipovi zgrada (radno vrileme/van radnog vremena) 05703

£ EPC Software Montenegro - New project *

Single family house

-

: ~ I acCardance ...
~ - Construction w...

L Light

v - Infiltration

> Location of buil...
Condition of bu...
L. Air change rate...

vilding geome...

0,05 W Fe]

30,00 Wh/(m2K)

Moderately open —

Windows and facade w...
0,60 1/h

Procijenjene vrijednosti prema stanju i polozaju

- -1
objekta Infiltracija n [h™']

/

Umijereno

Otvoren
otvoren

Stanje zgrade

Veom
jen

1.4

zal
Prozoni i spoljasnji zidovi u lodem stanju 09 1/ 0.55

Prozoni i spoljasnji zidovi u normalnom stanju 09 0.6 I'4 0.5

Prozori i spoljagnji zidovi dobro zaptiveni 06 0.4 0.3

Infiltracija na osnovu Blower-door Testa Faktor poloZaja objekta (Keo)

L1R*K, 14 | 1.0 | N7

*n=n

A

Infiltration

Location of building Very sheltered

Condition of building

MWindows and facade walls in bad condition

uncontrolled operation

Results

Name

Type of building

Calculate as sin

- Heat bridges

i = Heavy

+ - Infiltration

- Air change rate
- Net floor area

Net volume
- Gross volume

-] Building Autom...

. Heating
- Overal effi

- - DHW

- Effidency o

- - Cooling

- - Imfiltration

> Location of buil...  Very sheltered

Condition of bu... | Windows and facade w._..

- Air change rate... 0,50 ifh

T

ffidency o

lation

ffidency o

L,

Instantresults = Status

ST

- Lighting

: Lighting
Overall effi

Results Help

Is the building ...

i MNotinaccorda...
- - Construction w...

- Location of buil...
- Condition of bu...

v: Building geome...

- Heated/cooled ...

- Effidency ...
- Efficency o...
- Effidency ...

Efficency o...

- Overall effi..
Efficency o...

- Effidency ...
- Effidency o...

Overall effi..
Efficency o...
1 ffidency o...
ffidency o...

verall effi..
ffidency o...

ffidency o...
ffidency o...

Value And Unit

Single family house
Mo
Mo

0,00 W/({m3*)

0,00 Whj(m)

Moderately open
Windows and facade w...
0,60 1/h

50,00 m2
50,00 m?
0,00 m?
0,00 m?

Class C
0,00 %
0,00 %
0,00 %
0,00 %
0,00 %
Class C
0,00 %
0,00 %
0,00 %
0,00 %
0,00 %
Class C
0,00 %
0,00 %
0,00 %
0,00 %
0,00 %
Class C
0,00 %
0,00 %
0,00 %
0,00 %
0,00 %
Class C
0,00 %



EPC Software Montenegro

EPC Software Montenegro - New project * | =lla | x|
Project
[ = m
B E Save... @ Show | Net energy - English o Disdaimer
New Load... E Save as... Print Calculation | [7] Results as absolute values Montenearin | About  User manual
reports forEFC ™
File Calculation... Result options Language Help
Navigation r X || Main ¥ || Results o X
wlid  Project Name Value And Unit
N <y Bulding Construction elements .
Building envelope |® Add external or internal wal | |® Add roof or upper element | |@ Add floor or lower completion | |@ Add window | ‘ ® Remove selected External Wall 75,00 m?
- Zone 1 i 2
c Envel " ts str Mame Area [m7] U value [ f(m2K)] Max U value [W/{ma]] Orientation Indine Upper completion | 150,00 m
velope elemen 5 N i Lower completion 5,00 m2
Lighting Mew external or internal wall 75,00 0,80 _ South Indine 90
ﬁ{ Ventilation Mew roof or upper completion 150,00 0,40 S 0,40 South Indline 30
Results for this z.. Mew floor or lower completion 5,00 0,50 0,50 Horizontal Horizontal
HVAC wizard b MNew transparent element 5,00 2,00 s di
Renewable Power

.

e o et Check maximum U-values according to rulebook

Transparent envelope element

Mame of element New transparent element Glazing Single glass (colorless, flat float glass) -
Type of element Window / glazed door - Frame Metal -
Total area (induding possibly existing windows) 500 m? Spacer Aluminium -
Reduction factor frame W

Orientation South A () Mo sunscreen () Fixed sunscreen () Moveable sunscreen
Indine Inding 90 - Sunscreen Jalousie, lamellae that can rotate, rear ventil.. -

Instant results

X
Total net energy 147,40 kWh{f(mza) - —
Total delievered energy 246,61 kWh/(mza) Net energy I ieacng [ ventiation
M oHw [ Awiliary energy
Total primary energy 260,17 kWh/(mza) Final eneray I cooling
- Steam
42 1 PrimaryEnergy I Lighting
Lasad,

I Instant results [ Status [

Results [ Help




EPC Software Montenegro

' Project

|_L| = E Save...
[1;1 Save as...

Calculation
for EPC ™

Print
reports

New Load...

Project

Building

= Building envelope
Zone 1

i

Envelope elements

Lighting
i Ventiation
Results for %
HYAC wizard
Heating

Circuit heating 1

Heating a% hot water systems

Show | Net energy

Results as absolute values

Operation mode of the wizard for the technical systems

[ Only the wizard is used to define the
technical systems. No detailz are shown.

EPC Software Montenegro - New project *

«] | | o Disdlaimer

About  ser manual

The wizard for technical systems can set up generators, units, distributions, pipes, pumps, storages etc. for heating, cooling, hot water and/or ventilation.

L]
e
-

The wizard is used to startand a
refinement iz possible or even required x

T o

The wizard is not used at all

New heating ... BeEsEE
Unit heating 1 Select the g
I ] New boiler |
- DHW
Circuit DHW 1
- Unit DHW 1

modus (wizard / use wizard to start
etailed modelling / no wizard at all)

uter wall

- ] Heating Stora..

Cooling

Circuit cooling 1

!:. New cooling e..

e Unit cooling 1
ventilation

b Crouit AC 1

E. New AC emiss...

B unitaca
Renewable Power
Results for the building

- L&

Total net energy
Total delievered energy
Total primary energy

Instant results Status

147,40 kwh/(mza)
246,61 kwh/(mza)
260,17 kwh/(mza)

area; P-contraller with design proportional range Xp = 2K; 70/55 # C-
interpretation; central system; horizontal distribution within the thermal
envelope; Internal cables; G

Results

Name

d HSIIHSSVEIEIIB E
N Heating generation
+ - Unit heating 1
P Effidency

- Total

... Efficiency

- - Hot water generat...
+ - Unit DHW 1

L. Effidency
- - Cooling generation
- . Unit cooling 1

L. Efficiency

Value And Unit

0,73

0,73

0,94

0,94

3,10

3,10

Tabela 9: Tipic¢ni godisnji koeficijenti efikasnosti generatora toplote za grijanje (GH), Neeny

Gorivo Peé/Kotao Hgenn

o Liveni (prije 1970) 60%
I Teéno gorivo Mehanicki raspriivac 70-78%
“Standardni” (Mid-efficiency) 83-89%

Elektri¢na energija Centralno 100%
Konvencionalni 55-65%
Prirodni gas, TNG “Standardni” (Mid-efficiency) 78-84%
L Kondezacioni 90-97%
Konvencionalni 45-55%
Cvrsto gorivo Savremeni 55-65%
Najmadermniji 75-90%

gating
I oHw
I cooling
M steam
- Lighting

Entination
Auxiliary energy

Results Help

2

x



EPC Software Montenegro

¥ EPC Software Montenegro - New project * |ZH a ||Z|

Project

(L - )
E} H save... @ Show | Delievered energy by energy carrier | = English o Disdaimer
) Met energy
New Load... [y Save as... Print Caleuiation | [T R{ pefieyered energy Montenerin | About  |jser manual
reports for EPC ™ 2 =
Delievered energy by energy carrier
File Calculation. Primary energy Language Help &
Navigation r X || Main X (| Results o x
.‘}ﬂ Project Mame Value And Unit
== Buiding ~ Chart EPC Software Monten...
; Building envelope ‘e 0.2.0.26999
< Zomet 450 - I Electricity (Thermal (35%) + Hydro (£5%])
Envelope elements I id_NaturalGas
Lighting 40,0 - id_Electrical
L& Ventiation M Reihel
Results for this z 30 - I Reihez
2
- HVAC wizard I Reihes
+-IF  Heating [ Reihel
. Circuit heating 1 . 30,0 4
}T New heating ... -_E
+~ AF  Unitheating 1 NE 25,0 -
j New bailer é
=
DHW _é 20,0 -
Circuit DHW 1 =
Unit DHW 1
. 15,0 -
E ] Heating Stora
- Q Coaling
J'T Circuit cooling 1 0,0 -
@ New cooling e....
&  Unitcooling 1 50 -
~-L§  Ventiation
b CrreuitAC 1 ]
] 0,0
-G New AC emiss January  February  March April May June July August  September October MNovember December
@) UnitAC1
an .Renewab\e Power ~ Table
--7|  iResuts for the building
Mame Totall Januaryl Februaryl Marchl Aprill Mayl Junel Julyl August! September] | Octoberl Novemberl  Decemb
kwhi(mza)  kwh/(mamth kwh/{m3mth kwh/(mamth kWh/{mamth kKWh/mamt  kwhjmamt  kWh/m3mt kWh/mimt  kwhi(mamt  kwh/mimt kwh/mimt erl
3 2,72 0,41 0,35 0,34 0,24 0,09 0,08 0,09 0,09 0,09 0,22 0,33 0,33 «
Heating 1,68 0,32 0,27 0,25 0,15 0,00 0,00 0,00 0,00 0,00 0,13 0,25 0,30
- DHW 1,04 0,08 0,08 0,08 0,09 0,09 0,08 0,09 0,09 0,09 0,09 0,09 0,09
. Cooling 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
- Steam 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
- Lighting 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
- Auxiliary eneray 2,72 0,41 0,35 0,34 0,24 0,09 0,08 0,09 0,09 0,09 0,22 0,33 0,39
Adii. | sil A L, -
Instant results r X
Total net energy 147,40 kWh{({mza)
Total delievered 246.61 KWh/(m2a Net energy I Heating [ ventilation
energy 46/ f{m?a) M oHw [ Awiliary energy
Total primary energy 260,17 kWh{f(mza) Final energy - Cooling
- Steam
PrimaryEnergy - Lighting
i 1 j
44 E
| Instant results [ Status [ Results [ Help
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Simon Wdéssner / Hans Erhorn
Fraunhofer Institute for Building Physics

simon.woessner@ibp.fraunhofer.de
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