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ENERGY PERFORMANCE CERTIFICATION OF  #»
BUILDINGS —~MEEC

* Energy Performance of Buildings Directive (EPBD) requires a systematic
approach in the assessment of the energy performance of buildings - key
requirements is the establishment of a system for the certification of the

energy performance of buildings.

* The calculation of the energy efficiency of

buildings and the creation of Energy

Performance Certificates (EPC) — national

software for energy performance

calculation.



EPC - STATUS IN MONTENEGRO S MEEC

 Ministry of Capital investments is responsible for overall energy efficiency policy
including setting up the national framework for energy performance certification in
buildings.

* From 2013 Montenegro has set minimum energy performance requirements which
implementation was controlled only during design phase of the building. Evaluation of
building energy performance after construction/major renovation was not performed
do to the lack of EPC tool.

e Support for development of national EPC software was provided by KfW bank within

the project ,Promotion of energy Efficiency in Public Buildings (PEEPB)“ which

recognize importance of the introduction of national EPC scheme.



DEVELOPMENT OF EPC TOOL S MEEC

 Work on development of S e Climatic zones

the national EPC software LS e Building types

(2020) e Building inventory
- MEEC (Montenegrin

Energy Efficiency
e . e Climatic data
Certification) has started SN e User profiles
i ; libraries ) :
back in 2020 in atabase of materials

(2021) e National referent

cooperation with values
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Main ideas for the software ZMEEC

 Main goal is to enable energy auditors to calculate energy demand with this
software with a flat 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 distinct expert knowledge of the rulebook/national regulations for
the calculation itself

* User profiles with all requirements on temperatures, occupancies,
lighting levels, air volume flows, etc. included -> EPBD 2018

* HVAC efficiencies are not an input to the calculation, but a result of the
calculation



Steps — for assessing a building ==MEEC

Let’s assess a building in 9 steps

INFORMATION ON ENERGY PERFORMANCE

llmunlil

Including the EPCI!



Type of project —MEEC

M- B — (&) x
E- Project Options and libraries
I -~ ! . P
B a Show | Energy need Enalish m E o User manual Appendices of Calaulstion Methodology Reference buildings - Climate zone 1+
— [ Results as absolute values Technical manual Reference buildings - Climate zone 2+
New Open... Report Calculation Desktoplayout  Laptoplayout | About -
? H saveas.. i forgpc~ | || Detailed resuits as monthly values Hont=zeon mer proRay Calculation Methodology "1EiPful documents Reference buildings - Climate zone 3+
File Reports | Calculation Result options Language Layout Help Sample Buildings
Navigation R X || Main X || Results a x
Project data | Project images Name Name and Unit
MEEC Montenegrin Energy Efficiency
Project data ~ Certification
00 BE®E " g i
Name of project Primary School "MILORAD MUSA BURZAN Additional info 08
- Project Address of the buiding Ul Bozane Yucinic 4
- Building . .
[ Buidng envelope Postcode / ity Podgorica
- Zones Date of the project 27/11/2020
ji x
Classroom Contact person New Project Director
Envelope elements
Lighting Email address of contact persan Project data
Results for this zone i
i New project
Hallways Building owner e prol
Envelope elements Name of building owner Project settings
Henting deress of buid
Results for this zone Address of building owner The project settings cannot be changed later!
Gym Eo o Type of building Residential building
Envelope elements Non-residential building
Lighting Company name
Results for this zone Address of energy auditor
Office )
Envelope elements R Al HVAC wizard
Lighting Energy auditor registration num| The HVAC wizard offers an easy and effective way to define the technical systems for a
Aesults for this zone buicing based on a few choices. However the wizard does not offer all possibiites and
Date when license was issued combinations for the technical systems. Therefore it can also be switched off or be used only
Tallets to set up the basic configuration of the techrical systems { generators, pipes, pumps, etc).
Envelope elements Mame of key auditor
ighting Profession of key auditor
Results for this zone Use of the HVAC wizard Only the wizard
Contact of key auditor
Locker Rooms with showers Use the wizard for the basic setup
Envelope elements
Y Lighting Don't use the wizard at all
Results for this zone 5
DHW demand @
HVAC wizard Load project
i HVAC
s Renewsble Power Or load an existing project: 5 Load from file
Results for the buiding a v
- §II  Energy efficiency measures
§9  Results of energy efficiency measures Energy performance certificate r x

- & Certificates EPC Mode: Energy demand calculated with standardised user profiles
1.8 Energy performance certificate

Primary
Class F s
(A g Energy need _
Building as is

. [kWh/(mza)] 21558

oo [ |
¢ Notional Building slivered energy
0 [kWhj(m?a)] 112.14
. & | [ 1922%

0.0 50.0 100.0 1500 2000 2500 300.0
[kwhj(m2a)]

“

Vergleichsmodus | [»

1 T |
Energy performance certificate | Calaulation results  Status Results  Help




Define building ZMEEC

MEEC ‘in Energy Efficit Certification - 28_N_Primary MIL PODGORICA = — |[& [ x
Project Options and libraries
[ ~— - v - lings - -
- =] Shaw | Energy need ) Englsh D D. o User manual Appendices of Calculation Methodology | REerence buldings - Climate zone 1
— [[] Results as absolute values Technical manual Reference buildings - Climate zone 2 =
New Open... Report | Calculation i Desktoplayout Laptoplayout | About -
sen... [y savess... | Rep ey | [ Detaikd results as monthly vaues (e e i) Calauiation Methodology P documents Reference buiklings - Clmate zone 3 ~

File Reports Result Help ad
Navigation & X || Main X (| Results a X
Building data | Constructions | Windows I Climate zone | Energy carriers MName Mame and Unit
-~ . . Detailed results for the building =
Building description
Mame of building Primary School "MILORAD MUSA BURZAN" Type of building Non-residential buiding (multiple zones) Type of bulding  Nen-residential bulding (..
= Isthebuldngan
-~ & roje Building is an existing building Building category School existing building?
o Project ! Buildi buildi I chool build
- {Building i | Calculate as single
Building envelope Building parameters H Eunalk_:ﬁuildding No
simplifie
Zones Thermal bridges Not in accordance with recommended solutions approach)?
Classraom ridges
Envelope elements Construction weight Heavy - - I
P Notin accordance
Lighting with recommended 0,10 W/(m3K)
Results for this zane iz tion) solutions
Hallways Location of buiding Moderately open v . Construction weight
f_”;:lwa elements Condition of building Windows and facade walls in normal condition v Heavy 100.00 Wh/{m2)
ighting -
Results for this zone = = - st
- Location of building  Moderately open
Gym uiiding geometry Location of building - Moderate!
3 =
Envelope slements Number of heated/ cooled storeys 3 %] Total netfloor area, net and gross volume are accumuiated from the zones. Eﬂ.nu;n of Windows and focade wal..
Eghnl”é'h " Building sutomation - Infitration n 0.60 1h
esults for this zone .
Office The building automation influences the operation of the building itself and its technical systems. The level of automation is decribed in four dasses, A to D, with A beeing the bestleve Air change rate ( 9.00 1/h
the standard level and should also be selected if no information about the actual levels are available. at delta 50 Pa)
Envelope elements _ . Building geometry
Lightin The automation levels are only applied to systems (or the parts of a system) which are acually presentin the building. If, for instance, DHW is generated with decentral systems, the
antng for the distribution will be ignored. - Net floor area 3818.72m?
Results for this zone '
Heated/cooled net 3818.72m?
Toilets [} [} floor area .
Envelope elements =g ‘ . v . L=y ) . ; - Net volume 15518,69 m?
h Lighting A D A - Gross volume 2083197 m?
Results for this zane Class C: [Class D=C: . Building Automation
« [T Locker Rooms with showers Heat generation: intermittent operation Circulation pump: uncontrolled operation
Circulation pump heating: constant operation . Heatin Class €
Envelope elements Radiator: 2K / 1K or PT control a
Lighting | Qerall 66.9%
Results for this zone - [} [} Eznen("' ‘
i ooling Frses Efficiency of
G DHW demand , : : ' . . : emssionand | 84.4%
] HvAC wizard A D A control
- HvAC Class D=C: Class C: . Efficency of 2 2o,
4% Renewable Power Cocling generation: seasonal operation (Control: automatic = distribution
Results for the building 4 — —— = e — » Effidency of 100.0%
storage :
+ 88  Energy efficency measures
| W§%  Results of energy efficency measures Energy performance certificate r x Sgﬁnﬂef;';g:f 84.6%
§1  Certificates EPC Mode: Energy demand calculated with standardised user profiles i oHwdemand  CiassC
-8  Energy performance certificate e . Primary Cveral .
energy efficency =
o P S Eftcncy of
[ S P e 215.58 emision and | 100.0%
Notional Buiding L Effidencyof | go o,
2 Tewinf{m?a)] 11214 distribution o
- Difeerc rerer e | | ey in.gn
S 49 [%]  1922% storage
e 4 0.0 500 1000 1500 2000 2500 3000 . Efficencyof 454 0oy
I generation
[ ~ - Cocling Class C .
3 . || Vergleichsmodus |
| T | T
Energy performance certificate | Calculationresults  Status Results | Help




MEEC Montenegrin Energy Efficiency Certification - Practical training_4 *

M=
il
Project Options and libraries
Iy PN "
© ] sove = Show| Energy need =] Engish m E
|—‘ @ — Results as absolute values
New Open... Report Calculation i Desktoplayout  Laptoplayout
" By saveas.. i o ERC Detailed resuits 2s monthly values Mantenegrin P propey!
Navigation x
Building data | Constructions | Windows | Climate zone | Energy carriers
/1 Caleulation has wamings.
—= Constructions
[+ =) =] [+] List of constructions used in the project
- Project
- Name
- Building
Building envelope
7L Zones FOD1 Ground Floor
- Zone 1
- POD2 Ground Floor
[§  Envelope elements
" Lighting KROV1 Flat Roof
] Results for this zone » KROV2Flat Raaf
A
DH demand V1 External Door
HVAC wizard
HVAC
4y Renewable Power Details of the selected construction | Layers
Results for the building
- 8§  Energy effidency measures InerRu= 0,10
= §¥  Results of energy effidency measures
- 8§ Certificates RT3
8 Energy performance certificate
1 plywood
2 Layer with compartment
Rafter/Rib or Compartment Material
Studs or rafters wood - hard
Compartment mineral wool (M)
3 PE foil, folded
OuterR..=  0.04

EPC Mode: Energy demand calculated with standardised user profiles

Primary
Cass D i
Ao Building a s
i/ (mea)) 40.64
c
Notional Buiding
D Tath/mea) 5241
E Difference
[E— %] 77.5%
‘

Eneray performance certificate | Calculationresuits  Status

o User manual

About

Technical manual

Calculation Methodology "EPTUl decuments ~

Appendices of Calcuiation Methodology

Reference buildings - Climate zone 1+

Reference buildings - Climate zone 2 ~

Reference buidings - Climate zone 3+

x
(g5 Add construction
U-Value Area
Wi{mK) m2
0.599 113.06 3 (T
0.593 swo7 ¥ 3
0.592 34790 8 [
0.245 8698 3 (1
2,290 620 8 (I .
Add layer
Density p Thermal Thickness
kafm* conductivity d
AW f(mK) n
300 0.090 2.00 i) v &8 0
20,00 e v RO
Density Width [cm]
700 0.180 10.00
260 0.035 60.00
1000 0.190 0.00 2 & ® O
2 x
v
zrersyveed [ -
-
etvered energy | |
pumary ey J ]
0.0 50.0 100.0 150.0 200.0 250.0 300.0
[kWh/(m2a)]

=) — )& ][ x
o«
2 x

Constructions

List of constructions used in the
project

Constructions — opaque envelope
elements (external/internal wall,
rooffupper completion, floor/lower
completion) can be defined either by
directly entering the U-value or by
combining different layers of
construction, whereby the software
itself calculates the U-value.

MNew construction is entered by
dicking Add construction button.
The details of the added constructions
are defined afterwards in the section
below the list of constructions used in
the project.

The name of construction is to be
entered in the field Name of
construction.

Heat flow direction for each
construction has to be selected from
the drop-down list. Mainly three types
of heat flow direction are provided as
options: upward, downward and
horizontal, with certain distinctions
regarding the surrounding
environment where the heat is
transferred (outdoor air, ground,
basement).

Values for Internal surface
resistance (Rsi) and External
surface resistance (Rse) are
assigned automatically upon selecting
the option for Heat flow direction.

U-value can be defined directly by
dicking in the checkbox Enter U-
value directly and entering already
known U-value. By using this option,
the Layers tab is "locked".

If U-value is to be calculated by the
software itself, the Layers tab is

active and the layers of construction
need to be entered by clicking Add
layer button, starting with the

innermost layer and finishing with the
outermost layer. The layers are

selected from the library of materials
that shows up when clicking on an .

Results | Help
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MEEC Montenegrin Energy Efficiency Certification - 28_N_Primary ZAN-PODGORICA * [ (3
Project Options and libraries
- - Show | E d i - Cli
= H seve ow | Energy nee [ Englsh m E 0 User manual Appendices of Calaulstion Methodology Reference buildings - Climate zone 1+
— Results as absolute values Technical manual Reference buildings - Climate zone 2+
Open... ... | Report | Calculation Desktoplayout  Laptoplayout | About -
H savess ol EPC - Detailed resuits as monthly values fansecot R prome Caleulation Methodology P decuments Reference buildings - Cimate zone 3
Help &
X X || Help 3 x
Construction elements Bu'ld'"g envelope
© Add wall or vertical dement | @ Addroof or upper element @) add lower completion © Add transparent clement 5 Construction elements
BE@ B
Name Gross Net U-value Catalogue Orientation Indiine Building envelope elements to be
Project B B [W/(m3)] defined in this screen are divided in
m: m: -
Building — ] ] four categories: walls/vertical
5 Buiding envelope ~ - External wall Northeast O & 794.86 563.44 1110 North East Indine 90 elements, roofs/upper completion
~  Zones Windows Mortheast 0 ® 222,11 2.600  old window Morth East Indine 90 elements, floors/lower completion
T Classroom Doors Nartheast 0 ® 9.31 4.400 | old doors North East Incline 90 elements and transparent
Envelope elements e elements. Each envelope element is
. ~ - External wall Northwest O ® 896.96 727.27 1.110 North West Indine 90
] Lighting entered by selecting one of these
il Results for this zone Windows Northwest 0 ® 157.58 2,600 old window North West Indline 90 categories, whereupon the details
~ [  Halways Doors Narthwest 08 12,10 4,400 old doors North West Indine 90 of the added element are defined
g Envelope elements ~ - External wall Southeast 0 %8  e4a30 41897 1.110 South East Incline 90 in the section below the listed
'} Lighting . construction elements.
Nindow: window i
ol Results for this zone Windows Southeast & 214.09 2,600  old window South East Indine 90
« 7 Gym Doors Southeast O ® 12.24 4,400 old doars South East Indine 90 Walls and vertical elements
: Envelope elements b |~ - External wall Southwest O ® 85166 613,56 1.110 South West Inciine 50
3 Lightiny vy External walls, internal walls to
’ aneng Windows Southwest o R 28.12 2,600 old window South West Indine 90
woll]  Results for this zone — unheated areas and doors (opaque)
L Offce Doors Southwest O ® 398 4,400 old doors South West Indine 90 are entered by dlicking Add wall or
[§  Envelope elements - Pitched ronf schonl 0l & 1602.32 1602.32 1.450 i vertical element button and
9 Lighting Outside wall selecting one of specified options
o] Results for this zone for this category.
= Tolets Name of opague envelope element External wall Southwest Area of envelope element 85165 m2
[§  Envelope elements Type of element External wall - Assigned components &/ Windows Southwest The name of building envelope
Pt Lighting Comstruction: e 1 Doors Southwest element is to be entered in the field
o] Results for this zone ’ = Name of opaque envelope
+ [ Locker Rooms with showers U-value 111 Wfm=) element.
[§  Envelope elements
" Orientation South West M Subtracted area from assodated buiding components
] Lighting A subcategory of added envelope
ol Results for this zone Indline Indline 90 - Net area for this component element, if existing, may be
DHW demand selected from the drop-down list
HVAC wizard referring to Type of element.
HVAC
-4%  Renewable Power = U-value for the added construction
Jud] Resullts for the building 4 » element can be defined either by
Energy effidency measures selecting the option Enter U-value
§J  Results of energy efficiency measures e directly and entering an already
Certificates EPC Mode: Energy demand calculated with standardised user profiles known U-value, or by selecting from
&4 Energy performance certificate Primary the drop-down menu an already
Class F energy || defined construction in
(A 3 Energy need _I r/| Building/Constructions screen. The
Building as is N
TkWh/(mZa)] 199,51 TS latter is the case when the U-value
C Delivered energy _I ‘ L is not known but must be calculated
Notional Building N
D TkWh/(m?a)] 106.08 - based on the given layer structure
of the building element.
[%] 188.1%
s 2 0.0 50.0 1000  150.0 2000 2500  300.0 For each element Orientation and
TkWh/(mza)] Inclination need to be selected
from the corresponding drop-down
menu.
“ v =

Energy performance certificate

Calculation results Status

Results | Help



Define zone

Moo=
5|
B Project | Options and libraries
[ _ .
—  H save
—
New | Open.. EJ savecs.. | Report | Calculation
for EPC ~

Navigation

@e B=Ee
Project

Building
Building envelope

MEEC Montenegrin Energy Efficiency Certification - 28_N_Primary MIL

(o i )

Show Energy need ] Engish
Results as absolute values

Detailed results as monthly values RoSEos

- {Zones

Classroom

~[§i  Envelope elements
.-t Lighting
ol Results for this zone
~ [T Halways

Envelope elements
Lighting

Results for this zone
- Gym

Envelope elements
Lighting

Results for this zone
- = Office

Envelope elements

Lighting
ol Results for this zone
~ [ Toilets
-[§f  Envelope elements
% Lighting
ol Results for this zone
~Z Locker Rooms with showers

“[§  Envelope clements
% Lighting
(ol Results for this zone
DHW demand
HVAC wizard
HVAC
4% Renewable Power
[i]]  Results for the buiding
+ 8§ Energy efficency measures
81 Results of energy effidency measures
Certificates
-8 Energy performance certificate

Eneray performance certificate  Calculation results  Status

Desktoplayout ~ Laptoplayout

ZAN-PODGORICA *

User manual Appendices of Calcuation Methodolagy
Technical manual
About -
Caloulation Methodology Helpful documents

a X x
Zones
List of zones
Add a zone with a non residential use Add residential zone or apartment
Information: The user profile for a residential zone indudes indiretly or partially heated areas (staircases. hallways, etc.). These area must be incuded in the area of the residential zone
and must not be considered in a seperate zone.
If you have a mixed building with residential and non residential zones, pease check the DHW demand and use the correct area for the DHW demand profiles. The DHW
demand for the residential zone is already defined in the user profile.
Name
H |C User profile Net floor area [m7]
' - Classroom Classroom in school 1664.67 3§
Y Hallways Passageways (Jow-heated) 1154.63 3
™Y Gym Gymnasium 313.47 ¥
e @ Office Office area 426,50 ¥
Y Toilets WC and sanitary rooms 200.31 3
- Locker Rooms with showers WCE and sanitary rooms 58.74 3%
rx
EPC Mode: Energy demand calculated with standardised user profiles
Primary
Class F eneray -
A 3 ey | c
Building as is
[kWh/ma)] 199.51 | S
C Notional Buiding B L
D [kwh/{mza)] 106.08 [
o i 1msas
¢ 4 0.0 50.0 1000 1500 2000 2500 3000
[kwh/{m2a}]
‘

Reference buildings - Climate zone 1+
Reference buildings - Climate zone 2

Reference buildings - Climate zone 3 v

RS-
&
» x

List of zones

For energy balancing of non-
residential buildings, it is necessary to
divide the building into several zones.

The zone comprises the (net floor)
area of a group of rooms within the
building, which are characterized by
equal type of usage, same type of
conditioning (heating, cooling,
ventilation, humidification, lighting and
domestic hot water supply), and
uniform additional zoning criteria.
Maore information on zoning procedure
can be found in the Calculation
methodology (Chapter 5).

A zone may have all types of
conditioning (heating, cooling,
wventilation, humidification, lighting) or
just a single one (e.qg. lighting). Zones
having at least one type of
conditioning are so called "conditioned
zones". In case a zone is heated
and/or cooled, itis called a "thermally
conditioned zone". Areas of a building
that are not conditioned are grouped
together as "unconditioned” zones. A
building can have several
"unconditioned zones" (e.q. attic
floor). In case the zone is only
illuminated and/or ventilated but not
heated and/or cooled, itis called a
"thermally unconditioned zone".

All defined thermally conditioned
zones in a building are entered by
clicking Add a zone with a non-
residential use or Add a
residential zone or appartment.
Although residential buildings are
considered as buildings with one zone,
this concept of adding both residentail
and non-residential zones is assumed
for mixed buildings (buildings used for
residential and non-residential
purposes). Only one residential zone
can be added, while number of non-
residential zones is not limited.

In this window, the building zones are
only added, while all data regarding
each of them (usage profile,
geometric parameters, type of
conditioning) are defined separately in

Results | Help
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[E | Projekat | Opeijeibiblioteke
y B
Movi Otvori... [yl Sacivajkao | I2viests)

Proraéun sadrii upozorenja.

©e BEe

Projekat

Zgrada
Omotaé zgrade
Zone

- Classroom

: Elementi omotata
Rasvieta

Rezultati za ovu zonu

Hallways
L8 Element omotaca
Rasvieta

ludd Rezultati za ovu zonu

- [Z  Gm

Elementi omotada
Rasvieta

Rezultati za ovu zonu
- Office

Elementi omotaéa

oY Rasvets
Ll Rezultatiza ovu zonu
[T Tolets
Elementi omotaca
Rasvieta

Rezultati za ovu zonu
Locker Rooms with showers

Elementi omotada
Rasvieta

Rezultati za ovu zonu
2y Zahtjev za STV

Tehnick sistemi - asistent
Tehnicki sistemi

s Obnoviiva energiia

: =

Rezultati za zgradu
- & Energy efficiency measures

-

]
Proraéun 7=
sertifikovanje ~

& Results of energy effidency measures

~ il Sertifikati

&y Elaborat energetske efikasnosti zgrada
8§ sertifikat o energetskim karakteristikama zgrade

MEEC - 28_N_Primary

Prikai Potrebna energija m .D.
Desktop  Laptop
izgled  izgled

Engleski
Rezultat kao apsolutne vrijednost

Detalini rezultati kao mjeseéne vrijednost [#] crmogorsla

Glavni prozor

regled zahtjeva za STV
(@) Dodaj STV zahtiev || #&  Ukoni izabrano

DHW demand 1

Sertifikat o energetskim karakteristkama zgrade  Rezltatiproraduna  Status

7 AN-PODGORICA

o Uputstvo za koridcenje

MEEC info

Tehnidko uputstvo
Calculation Methodelogy

Detalji 0 zahtjewu za STV

Naziv STV zahtjeva

Opis

Profil zahtjeva za toplom vodom

Spedifina potrodnja sanitarne tople vods Stambens zgrada
Koristi povriinu zarade za izratunavar -

Potrosna mjesta za ovaj STV zahtjev suy

Appendices of Caleulation Methodslogy | e entne 2rade ~Kim3tsa zons 1 v

Referentne zgrade - Klimatska zona 2~

Korisni dokumertt ~ Referentne zgrade - Kimatska zona 3~

x
Naziv
~ - DHW demand 1

DHW demand 1 Profil zahtjeva za

STV

« Specifitna potra#nja

Koristiti povr&inu

zgrade za podatak o

patrebnoj patrognji

STV

- Povréina
= Prosjeéni dnevni
Skola - zahtjev za STV
Porodiina kuca
Djedji vrtic
Poslovna zgrada
Skola
Univerzitet
Bolnica
Hotel
Rekreativni objekat
Komerdijalni objekat
Objekat kulture
Skladigte
Laka industrija
Kafe, kafeterija
Korisnicki definisan profil
"
n x

Vergleichsmodus | [

Rezultati Pomoc

Vrijednost i jedinica

Skola

34,85 Wh{(m3d)

Ne

313,47 m?

188,36 ltr/d



Define technical systems

M = MEEC Montenegrin Energy Efficiency Certification - 28_N_Primary M ZAN-PODGORICA *
Project Options and libraries
Iy = PN Show | Er d
s ow| Energy nee /] Engish m J o User manuzl Appendices of Caleulation Methodology
— Results as absolute values Technical manual
New | Open... Report | Calculation in | Desktoplayout Laptoplayout | About
By saveas.. o ERC Detailed resuits 2s monthly values Mantenegrin Calcuiation Mathodology Pl documents =
Navigation a x

Operation mode of the wizard for the technical systems

e B=Ee

The wizard for technical systems can setup generators, units, distributions, pipes, pumps, storages etc. for heating, cooling, hot water andjor ventiation.

The wizard is not used at all

v i@ Proect wfJo  Only the wizard is used to define the [y The wizard is used to startand o H
- : Buiding =, technical systems, No details are shown. % refinementis possible or even required %
Building envelope
Zones
Classroom System selection
Envelope elements
d Lighting System description
i Select the heating generation Standard boiler + | Standard il boler,
P ] Results for this zone Radiators on the outer wall with 70/55°C flow/return temperature
M Hallways Select the heating emission Radiators «|  Electrical flow heaters
Envelope elements No solar thermal support.
- Light Select the DHW systam Decentral electrical flow heaters -
a ighting Mo zones are mechanically ventilated.
all]  Resuits for this zone Select the energy carrier oil + | Direct system: split/multisplit or VRF system
< Gm Split units
Select the solar thermal system None - No PV system.

[§f  Envelope elements

% Lighting
ol Results for this zone
v [~  Office
[ Envelope slements
% Lighting
ol Results for this zone
+ [ Tolets
[§  Envelope elements
2 Lighting
[sl]  Results for this zone
- Locker Rooms with showers

[ Envelope elements

- lighting

[ul]  Results for this zone

DHW demand

(HVAC vizard

HV)

w4 Renewable Power
Results for the building

Energy effidency measures

Results of energy efficiency measures
- 9 Certificates
&% Energy performance certificate

Select the cooling system
Select the cooling generation

SelectPY

Split/Multisplit
Split units

No PV system

Year of construction for the heating/dhw system

Year of construction for the cooling system

Class F

| ilmUH i

Eneray performance certificate

EPC Mode: Energy demand calculated with standardised user profiles

Primary
energy
Building as is
[KWh/(maa)] 199.51
Notional Building
Tvh/(mea)] 106.08
Difference
o] 188.1%

Calculation results Status

2020

2020

oy | |

0.0 50.0 100.0 150.0 200.0

[kWh/(mza)]

250.0

[ | .=
Reference buildings - Climate zone 1+
Reference buildings - Climate zone 2 ~
Reference buildings - Climate zone 3~
x a

Operation mode of the wizard for the
technical systems

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

Technical systems in building can be
defined in three ways: (i) using HVAC
wizard, (i) using HVAC wizard to start
with definition of system parameters
in more detail, and (jii) detailed
description of all systems (no use of
HVAC wizard). These options are
offered when starting the programme,
but the choice made at the start can
be changed when coming up to this
screen.

HVAC system has to be updated

Pushing the apply button will
delete all technical systems and
create new technical systems
according to the selections here,

In case that certain technical systems
are defined in more detail and they
are not in accordance with the
previously selected options in the
HVAC wizard mode, a warning dialog
box appears requesting further action
regarding HVAC system update. By
pressing the Re-apply button all
technical systems will be deleted and
new technical systems will be created
according to the selections here (in

v HVAC wizard). In case that defined
technical systems are to be kept, then

o this warning message should be
ignored and the button The wizard
is not used at all should be pressed.

B
[ System selection
C
L . Using HVAC wizard is a simplified
approach since the systems are
[ B

automatically configured according to
a small number of selected options
referring to some basic information
about systems and parts of the
systems, such as heat generator,
energy carrier, type of emissions, etc.
Modelling of technical systems is
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The wizard for technical systems can set up generators, units, distributions, pipes, pumps, storages etc. for heating, cooling, hot water andj/or ventilation.

B (=]
= @
Project o Only the wizard i d & vizard i
y the wizard is Used to define the The wizard is used to start and & '
- Building , technical systems. No details are shown. P8 efinement s posshble or sven required The nizardis nat used at 2l

Building envelope

' Lighting

ol Results for this zone

DHW demand

HVAC wizard

HVAC

- Renewable Power
Results for the building

Energy efficiency measures

Zones
+ {7  Classroom
System selection
Envelope elements .
. Lighting System description
: Select the heating generation HHeat pump (ground collector) Ground collector heat pump.
] Resuts for this zone Radiators on the uter wall with 70/55°C flow/return temperature
- Hallways Select the heating emission Radiators - Electrical flow heaters
)  Envelope clements Mo solar thermal support.
L Lo Select the DHW system Decentral electrical flow heaters -
o ighting No zones are mechanically ventilated.
sl Results for this zone Select the energy carrier Electricty ~  Direct system: spiit/multispiit or VRF system
L Gy Split units
T Select the solar thermal system ~ None - MNoPV system.
& Envelope dlements
Lol Lighting
~ll]  Resuts for this zone Select the cooling system SpitMuspit -
- Office
g1 Envelope lements Select the cooling generation Split units -
o0 Lighting Select PV No PV system -
ol Results for this zone
P e Year of construction far the heating/dhw system 2020
[§  Envelope elements Year of construction for the cooling system 2020
% Lighting
ol Results for this zone
+ {7 Locker Rooms with showers
[§  Envelope elements
.

Results of energy effidency measures e
- §¥ Certificates EPC Mode: Energy demand calculated with standardised user profiles
&4 Energy performance certificate s b Primary
energy m:
o eresyvee: | ‘
Buiding as s
[kwh/(m?a)] 94.61 M«
oenveredensy J |
€ Notional Bulding Flveredeneray L
D [KWh/(m2a)] 106.08 -
8 Oiferece pamarysvrsy [
L %] 89.2%
e 4 00 500 1000 1508 2000 2500 3000
Tkwh/(maa)]
‘

Energy performance certificate | Calaulation results  Status

Operation mode of the wizard for the
technical systems

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

Technical systems in building can be
defined in three ways: (i) using HVAC
wizard, (ii) using HVAC wizard to start
with definition of system parameters
in more detail, and (iii) detailed
description of all systems (no use of
HVAC wizard). These options are
offered when starting the programme,
but the choice made at the start can
be changed when coming up to this
screen.

HVAC system has to be updated

Pushing the apply button will
delete all technical systems and
create new technical systems
according to the selections here.

In case that certain technical systems
are defined in more detail and they
are not in accordance with the
previously selected options in the
HVAC wizard mode, a warning dialog
box appears requesting further action
regarding HVAC system update. By
pressing the Re-apply button all
technical systems will be deleted and
new technical systems will be created
according to the selections here (in
HVAC wizard). In case that defined
technical systems are to be kept, then
this warning message should be
ignored and the button The wizard
is not used at all should be pressed.

System selection

Using HVAC wizard is a simplified
approach since the systems are
automatically configured according to
a small number of selected options
referring to some basic information
about systems and parts of the
systems, such as heat generator,
energy carrier, type of emissions, etc.
Modelling of technical systems is
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The wizard for technical systems can set up generators, units, distributions, pipes, pumps, storages etc. for heating, cooling, hot water andj/or ventilation.
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Operation mode of the wizard for the
technical systems

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

Technical systems in building can be
defined in three ways: (i) using HVAC
wizard, (ii) using HVAC wizard to start
with definition of system parameters
in more detail, and (iii) detailed
description of all systems (no use of
HVAC wizard). These options are
offered when starting the programme,
but the choice made at the start can
be changed when coming up to this
screen.

HVAC system has to be updated

Pushing the apply button will
delete all technical systems and
create new technical systems
according to the selections here.

In case that certain technical systems
are defined in more detail and they
are not in accordance with the
previously selected options in the
HVAC wizard mode, a warning dialog
box appears requesting further action
regarding HVAC system update. By
pressing the Re-apply button all
technical systems will be deleted and
new technical systems will be created
according to the selections here (in
HVAC wizard). In case that defined
technical systems are to be kept, then
this warning message should be
ignored and the button The wizard
is not used at all should be pressed.

System selection

Using HVAC wizard is a simplified
approach since the systems are
automatically configured according to
a small number of selected options
referring to some basic information
about systems and parts of the
systems, such as heat generator,
energy carrier, type of emissions, etc.
Modelling of technical systems is
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BUILDING ENERGY PERFORMANCE CERTIFICATE

BUILDING ENERGY PERFORMANCE CERTIFICATE

Reference number of certificate: Expiration date: 25.10.31 1 Reference number of certificate: Expiration date: 28 10.31 1
GENERAL INFORMATION ABOUT THE BUILDING GENERAL INFORMATION ABOUT THE BUILDING
. Cadasterparcel: : Cadaster parcel:
Location / Address: Ul Bozane Vucinic 44 Location / Address: Ul Bozane Vucinic 44
Cwner: Ministry of Education Chwner: Ministry of Education
Year of construction: 1948 Year of construction: 1948
Type /Purpose of the School Type ! Purpose of the School
building: building:
Building part/ Zone: School and Gym Building part/ Zone: School and Gym
Climate zone: Zone | Climate zone: Zone |
Building [ |Mew [v]|Existing [ |Reconstructed Building [ Mew [ |Existing [vw|Reconstructed
Gross floorarea [m 4492 .61 Gross building volume [m?]: 20831.97 Gross floor area [m: 4492 .61 Gross building volume [m=]: 2083197
Usefulfloor area 381872 Metbuilding volume [m7]: 15519.69 Useful floor area 381872 Metbuilding volume [rm7l: 15519.69
Lthermallycondllloned[m‘] EI..I“dingShapefaCtﬂr[m_I]: 036 y kﬂ"lerl"l"la”}"I::K:IrlC'ltllz:lrleﬂ[rl"lzi Euildiﬂgshﬂpefﬂdﬂr[m-ll: 036 y
INFORMATION ON ENERGY PERFORMANCE INFORMATION ON ENERGY PERFORMANCE
Energy class of the building: F Energy class of the building: E
Primary energy peruseful Notional Primary energy per useful Notional
floor area thermally conditioned 21558 Bulding floor area thermally conditioned 4129 g  Building
[kKWhim?*a]: 112.14 [kKWhim=a]: 112.29
Delivered energy peruseful ES;‘:&TI_ Delivered energy per useful Eln_tlig_nal_
floor area thermally conditioned 178.43 500 floor area thermally conditioned 10576 2Un4nd
[kKWWh/m?a: 64.08 [kK\Whim=-al: G4 17
s, | emissionCO, Motional A | emissionCO, Motional
nnual emission Eu”dmg nnual emission Bu”dmg
z o0 51.34 —_— - 31.19 —_—
[ka COo/rr™al; 3140 [kg CO/m=a] 3144
Share of renewableenergysources | 4.67% Share of renewable energy soUrces 6.13%
- N >
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