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TRENING CENTAR

& Template
@ Sector
Zane raultiplier

_EIHP_uredi
B1 Offices and Workshop businesses
1

Include zone inthermal calculations

nclude zone in Radiance daylighting calculations

Occupancy density (peoplefm2) 0.0353

(i Schedule

| Heating ("C)

| Heating set back ("C)

M On

Power density (W/m2)
({4 Schedule
Fadiant fraction

On
Power density (W/m2)
(14 Schedule
Fuel
Fraction lost

_EIHP_okupiranost

3.90
_EIHP_office_eq
0.z00

0.60
_EIHP_miscellanious
1-Electricity from grid
0.000000

el OF

Norwaygrants

Kalibriranje modela

& Template _EIHP_uredi

.Sectm B1 Offices and Waorkshop businesses
Zone type 1-Standard
Zane multiplier 1

nclude zone in thermal calculations

nclude zone in Radiance daylighting calculations

Qccupancy density (people/m2) 0.0353

[vi Schedule _EIHP_okupiranost_kuhinja

I Heating set back (*C)

| Cooling (*C)
| Cooling sethack ("C)
=

Power density (W/m2) 0.75
- mS:hedule _EIHP_miscellanious
Fuel 1-Electricity from grid
Fraction lost 0.000000
= Latentfraction 0.000000
= Fadiant fraction 0200000

Temperature ‘Heating i
Cooling Setpointa’ su
postavljene prema
CNUS-u, sustavu
centralnog upravljanja
za svaki blok.



l L
===
e

- -

nZEB

TRENING CENTAR

Racuni

Referentne vrijednosti vezane uz potro$nju energije i vode za zgradu (2019.)

Referentne vrijednosti
Godisnja Godis$nja Godis$nja
Energenti i voda Jedinica
potro$nja potro$nja energije emisija CO,
[jedinica/god.] [kWh/god.] [tona/god.]
Elektricna energija kWh 186.539,00 186.539,00 43,837
Toplinska energija kWh 134.000,00 134.000,00 46,364
Voda m3 1.051,50 - 0,236
Ukupno 320.539,00 90,437

Ukupna referentna potro$nja elektriCne energije u visoj i nizoj tarifi te angaZirana
snaga po mjesecima od sije¢nja do prosinca
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Angatirana snaga [kW]

—— Obracunata snaga

Udjeli pojedinih oblika u referentnoj potrosnji energije

= Elektricna energija
Toplinska energija

Raspodjele glavnih grupa potrosa¢a prema instaliranoj snazi

Raspodijela - instalirana snaga

"

= Split sustavi
Elektromotori u sustavu ventilacije

= Elektromotori i grijaci u sustavima grijanja,
hladenja, ventilacije, klimatizacije i pripreme PTV-a

= Sustav rasvjete

= Uredska oprema

= Kuhinjska oprema

Serveri, telekomunikacijska i mreZna oprema
Potrosaci za pogen dizala

= Ostalo



Site and Source Energy

I . Total Energy [kWh] | Energy Per Total Building Area [kWh/m2] | Energy Per Conditioned Building Area [kWh/m2]
— nZEB Total Site Energy 288684.49 120.62 137.46
l;,;;"*-i'?-""“’ IREiNe CEnilRR Met Site Energy 288684.49 120.62 137.46
o g End Uses
Electricity [kWh] | Natural Gas [kwh] | Additional Fuel [kWh] | District Cooling [kWh] | District Heating [kWh] | Water [m3]
Heating 0.00 0.00 0.00 0.00 130235.82 0.00
Cooling 31478.37 0.00 0.00 0.00 0.00 0.00
Interior Lighting 38702.85 0.00 0.00 0.00 0.00 0.00
Exterior Lighting 0.00 0.00 0.00 0.00 0.00 0.00
Interior EQuiprment 53401.74 0.00 0.00 0.00 0.00 0.00
Exterior Equipment .00 .00 .00 .00 Q.00 0.00
Fans 17217.96 0.00 0.00 0.00 0.00 0.00
Pumps 17638.81 0.00 0.00 0.00 0.00 0.00
Heat Rejection 0.00 0.00 0.00 0.00 0.00 0.00
Humidification 0.00 0.00 0.00 0.00 0.00 0.00
Heat Recovery 0.00 0.00 0.00 0.00 0.00 0.00
Water Systems 0.00 0.00 0.00 0.00 0.00 365.77
Refrigeration 0.00 0.00 0.00 0.00 0.00 0.00
Generators 0.00 0.00 0.00 0.00 0.00 0.00
Total End Uses 158448.68 0.00 0.00 0.00 130235.82 365.77
.iE|HP EZLT&E;% f F Srogieszagnta
el £ Norwaygrants AN REECS 6




l . nZEB Kako automatizirati izmjenu podataka?

TRENING CENTAR

-‘F’f

® Mogucnost provedbe automatizacije unutar DesignBuilder-a, ali je potrebno precizno definirati
parametre i kreirati sve odgovaraju¢e Template = potrebna dodatna stru¢na znanja i preciznost
(mogucnost pogreske) te vrijeme i odreden broj ljudi za brze popunjavanje

e KoriStenje moguénosti automatizacije pomocu Python-a i moguénosti povezivanja EnergyPlus-a s
Python-om = prethodno iskustvo i znanja = ideja koristenja baza podataka i univerzalne skripte

T

Norwaygrants
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Primjer zgrade EIHP-a — odabir optimalnog
rieSenja kroz multi kriterijski pristup

VARIJANTE TOPLINSKE ZASTITE VANJSKE OVOJNICE ZGRADE

trostruka IZO stakla s dvostrukim niskoemisivnim slojem i

reflektiraju¢im premazom

Koeficijent prolaska
Komb. topline prozora, U
[Wi(m2K)]
1 0,66
2 0.80

TRENUTNO — dvostruka IZO stakla s niskoemisivnim slojem

trostruka IZO stakla s niskoemisivnim slojem

Komb.

Debljina toplinske
izolacije vanjskog

Debljina toplinske
izolacije ravnog

zida krova
[em] [em]
I T R T
2 10 14
3 10 16
4 10 20
& 10 25
6 14 10
7 14 14
8 14 16
9 14 20
10 14 25
11 16 10
12 16 14
13 16 186
14 18 20
15 18 25
16 20 10
17 20 14
18 20 18
19 20 20
20 20 25




I N ,ZEB Primjer zgrade EIHP-a — odabir optimalnog
U et e rjesenja kroz multi kriterijski pristup

VARIJANTE HVAC sustava

4 izvora * Mikrokogeneracija na prirodni plin s kondenzacijskim kotlom za grijanje prostora, pripremu PTV-a i
toplinske/ kompresijski rashladnik za hladenje prostora
rashladne

energije: * Dizalica topline zrak/voda za grijanje prostora, pripremu PTV-a i hladenje prostora

* Dizalica topline voda/voda za grijanje prostora, pripremu PTV-a i hladenje prostora

Zona Prostorije unutar zone Grijanje | Hladenje h\f:rt:’ﬁlgig;(: VK | SPLIT” | Radijator
Zona 1 | Konferencijska dvorana — 2. kat o o o ° o o
Zona 2 | Konferencijska dvorana - prizemije o o o . o o)
Zona 3 | Sanitarni ¢vorovi | tugevi o o o o o °
Zona4 | Server soba . . e} ) . o
Zona S | Uredi, hodnik i blagavaonica o o e} ° o o
Zona 6 | Strojarnica o o o o o o

“Ventilokonvektor ~ Mono split sustav



I n \ZER Primjer zgrade EIHP-a — odabir optimalnog
-] ~— TRENING CENTAR rje§enja kroz multi kriterijSki pristup

VARIJANTE RJESENJA SUSTAVA RASVJETE

* FC — postojeci sustav rasvjete koriStenjem svjetiljki sa fluorescentnim cijevima i fluokompaktnim Zaruljama
(elektronicke predspojne naprave, upravljanje sklopkama uz moguénost prigusenja svjetlosnog toka u ovisnosti o
prirodnom osvijetljenu u uredskim prostorima)

* LED izvori — djelomi¢no moderniziran sustav rasvjete - vecina izvora svjetlosti se izmjenjuje LED izvorima
svjetlosti u postojeéim svjetilikama. Analiza se izraduje za LED zamjenske izvore svjetlosti renomiranih
proizvodaca (sustav upravljanja ostaje isti kao i kod postojeceg stanja uz dodatne ugradnje osjetnika prisutnosti)

* LED svjetiljke — kompletna modernizacija sustava rasvjete - ugradnja visokoucinkovitih integriranih LED svjetiljki
(zadrZavanje postojeéeg ozi¢enja napajanja do svjetiljki) - moderni sustav upravljanja preko osjetnika
okupiranosti i osvjetljenja - nova bezi¢na tipkala kojima je moguce podesiti razinu izlaznog svjetlosnog toka -
vecina rasvjete upravljiva je centralno preko aplikacije koja omoguéuje i praéenje potrosnje i kvarova, ali i

okupiranosti. |
~N s
F
)
’
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Primjer zgrade EIHP-a — odabir optimalnog

rjesenja kroz multi kriterijski pristup

s . . _ 2
SUMARNI PRIKAZ W Tip izolacije Mineralna vuna, A = 0,036 (W/m*K) ‘
4 Debljina izolaciji [ 10 | 14 16 20
KOMBINACIA MOGUCIH o e - IL It |
njska ovojnica -
w TR ax = = 2
TEHNICKIH | GRAPEVINSKIH zgrade — Tip izolacije Mineraina vuna, A = 0,036 (W/m<K) ‘
~ Deblina izolacje fem] =S50~ 14 | 15 20 25 ‘
RIESENJA =1
__ Prozori U-vrjednost [Wim?K] 080 | 086
—————————— ija !
—————— : ulache -
______ <2 S T . " Mikro DT DT
oo d\ﬂa \C\(—\‘Q _______ Grijanje zvorioplnshe:eneigle CHF zrak/voda vodalvoda
\‘ 720 _________ prostora i

_____________________________________

. e . v 1
Za sve navedene kombinacije ukljutena 1
je i analiza instalacije fotonaponskog )
sustava na raspoloZive povriine objekta |

1

Sustav rasvjete

g s Daljinskaly Prirodni
PTV-a . L 2 i
Energent toplina plin Elektricna energija
- Kompresijski DT DT
I i :
DRSNS BRETRe rashladnik vodalvoda  vodalvoda

Energent Elektricna energija
LED izvori ‘ LED svjetiljke‘

Hladenje
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Primjer zgrade EIHP-a — odabir optimalnog

e . rjeSenja kroz multi kriterijski pristup
-""'"'
.- Ulazni p_ﬂda_ci o _ _ _ o
TIJEK PROVODENJA e i [ S | €— [
Sirojarskl
DINAMICKIH
SIMULACIA \l/ \l/

Za provedbu dinamickih simulacija:
* Python verzija 3.9.0
* EnergyPlus verzija 8.9.0

Za izmjenu podataka kroz varijante rjeSenja:

Izmjena podataka

kroz varijante 'e-

rigSenja

* Eppy ModelEditor (omogucuje programersko navigiranje, \l/

trazenje i izmjenu podataka idf datoteka)
* Baza podataka koristeci SQL

Provodenje
simulacija

Komunikacija Python skripte -> SQL baze -> IDF datoteke na svakoj kombinaciji va\[/ijante rjeSenja

@ python —— B —— ‘@&

EnerayPs simulacija

Pohrana u SQL
bazu podataka
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Hodnik

Sanitarni_cvor

Uredi_istok

Uredi_istok 1 > 1_kat, Unedi_istok
Uredi_zapad

Uredi_zapad 1 => 1_kat, Uredi_zapad

2208ee

-8
1

Hodnik => 1_kat. Hodnik

Sanitarmi_cvor = 1_kat, Samitami_cwvar
Uredi_istolk => 1_kat, Uredi_istok
Uredi_istok 1 => 1_kat. Uredi_istok
Uredi_zapad 1 => 1_kat, Uredi_zapad o
Uredi_zapad => 1_kat. Uredi_zapad

Hodnik 1 => 7_kat, Hodnik

Open space => 1_kat, Uiedi_stok
Sanitarni_cwvor => 1_kat, Sanitami_cwor
Uredi istak, =2 1_kat, Uredn_istok
Uredi_zapad 1 => 1_kat. Uiedi_zapad
Uredi_zapad => 1_kat, Uredi_zapad
omponent block 1

Component block 10

@@@@@@E@@@@@@

o

Component block 2
Component block 3
Component block 4
Comporsnt block 5
Component block B
Component block 7
Component block 8
Component block 3

THEANERNERIRAER .
praradasrassaraduoolivvelooyrsarasdaraseaddenanssd
g
z
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Y

E

Auhiva => 1_kat, Uredi_zapad
Cistacice => 1_kat, Unedi_iztol
Hodnike 1 => 1_kat. Hodnik

Frinter soba => 1_kat, Uredi_zapad
Sanitarmi_cvor => 1_kat, Sanstami_cwvor
Server soba

Stuojarnica

Tusewi

Uredi => 1_kat, Uredi_istolk

izemlje

Hednik => 1_kat, Hodnik
Konferencijska zala

Restoran

00000008
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Project internal floar
Froject partition

__wZ EIHP

RE_ravni krov
FD_podrum eihp

T _Fid prema tlu

“rata kogeneracija
2xizo_Txnem_U=143_alu
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IDF datoteke

Kreirali smo 4 IDF datoteke koja sadrzi geometriju i
karakteristike zgrade, sustav rasvjete i 4 kombinacije
termotehnickih sustava sa svim odgovarajuéim Loop-ovima i
“fieldovima” za izmjenu podataka
IDF (Intermediate Data Format) — “are used interoperate
between electronic design automation (EDA) software and
solid modeling mechanical computer-aided design (CAD)
software. The format was devised by David Kehmeier at the
Mentor Graphics Corporation. “

ASHRAE901
L5_Actual
L5_Notional
L5_Reference
& compact
)| Copy of MoistAir
J Energy+
. Energy+
|_ energyplusapi.dll
14 EnergyPiusaPl
|_ eplusoutaudit
|_ eplusoutbnd
VET eplusout
|_ eplusoutmdd
2 Expanded
¥ ExpandObjects
in
&in
& in_cooling_ref
-3 in_heating
Lg in_heating_ref
& msvept40dil
[ RunePDLL
%] RunEPDLL
@ simplehvacsettings
B sglite

|_= veruntime140.dIl

22.12.2021. 941
22.12.2021. 941
22.12.2021. 941
22.12.2021. 941

25.10.2023. 22:50

7.11.2022. 1403
13.1.2022. 11:46
13.1.2022. 11:46
13.1.2022. 11:46
13.1.2022. 11:46
26.10.2023. 851
26.10.2023. 851
26.10.2023. 851

2510.2023, 22:50
2510.2023, 2250

13.1.2022.11:46
26,10.2023. 846
26,10.2023, 853
2222022, 13:46
22.2.2022,10:44
2222022, 1345
13.1.2022. 11:46
26.10.2023, 851
13.1.2022.11:46
26.10.2023. 853
26.10.2023. 851
13.1.2022.11:46

File folder

File folder

File folder

File folder

IDF File

FMU File

IDD File
Configuration settings
Application extension
Object File Library
AUDIT File

BND File

ESOFile

MDD File

IDF File

Application

EPW File

IDF File

IDF File

IDF File

IDF File

Application extension
Error log

Application

DAT

Error log

Application extension



l N nzes Primjer zapisa u IDF datoteci

TRENING CENTAR

-;_

|df object

Version, 8.9.0.601; !- Version Identifier
RunPericd, !~ Annual simulation . . .
Energetski institut Hrvoje Pozar (01-01:31-12),!- Location < Fleld / fleld name:
1,1, |- Start Month , Day . . .
12,31, |~ End Month , Day Field 1 / Location / Energetski
UselleatherFile, !'- will use day as shown in weather file . . .
o, !- Use weather file holidays/special day periocds |nSt|tute HrVOJe Pozar (01 -
No, !- Use WeatherFile DaylightSavingPeriod - will use daylight saving time shown below
Yes, !- Apply Weekend Holiday Rule - will reassign weekend holidays to Monday 01 _31 —1 2)
Yes, !- use weather file rain indicators
Yes, !- use weather file snow indicators
1; ! - Number of years in simulation
RunPeriodControl:DaylightSavingTime, Last Sunday in March,last Sunday in October; !- Daylight saving dates - one hour is added to local mean time to obtain the locally observed time during this period

! Hourly weather file: C:‘%ProgramData\DesignBuilder\Weather Data\Zg-meteo2.epw

Site:location,Energetski institut Hrvoje Pozar (01-01:31-12) (01-81:31-12), !- Location MName
45.82, |- Latitude
16.03, !- Longitude
1, I- Time Zone
128; !- Elevation {m}

Wewp i OF

Norwaygrants

20




l.;i nZEB Primjer zapisa u IDF datoteci

TR

I 4 kat, Uredi zapad 1, Roof - 39,357 m2, Surface Area: 39,357m2

BuildingSurface:Detailed, I- Surface
4Xkat:UrediXzapadl Roof 1 @ 8, I- Surface name
Roof, RK_ravni krov, I- Class and Construction Name
1Xkat:UrediXzapad, I- Zone Name
Outdoors, I- OQutside Face Environment
SunExposed, I- Sun Exposure
WindExposed, I- Wind Exposure
AutoCalculate, I- View Factor to Ground
4, I- Number vertices
-7.2834358887,-55.2798794881, 16.58, I- Vertex 1
-2.6834358808,-55.2798794881, 16.58, I- Vertex 2
-2.6034358808, -46.7239907654, 16.58, I- Vertex 3
-7.20834358808,-46.7239907678, 16.58; I- Vertex 4

I MW Glass Wool (standard board)- thickness 8,1
Material, MW Glass Wool (standard board) 01,

Rough, - Roughness
A, I- Thickness {m}
B.836, I- Conductivity {w/m-K}
208, - Density {kg/m3}
848, I- Specific Heat {1/kg-K}
8.9 I- Thermal Emittance
= 4 !
.iElHP :?ela:d&@ r.' e 8.6, I- Solar Absorptance
iechtenstein adevinski fa
eyt Norwaygrants - B.6; I- Visible Absorptance




I ‘W hZEB Primjer zapisa u IDF datoteci
TREh|NGt:ENTAR

—E?”'
oy

DistrictHeating,
District Heating,
District Heating Water Inlet MNode,
District Heating Water Outlet Node,

On 24/7;

ZoneHVAC :Baseboard:RadiantConvective:Water,
1Xkat:SanitarniXcvor Water Radiator,
_EIHP_HEATING,
1Xkat:SanitarniXcvor Water Radiator Hot Water Inlet Node,
1Xkat:SanitarniXcvor Water Radiator Hot Water Outlet Node,
45,5688

HeatingDesignCapacity,

»

0.010@,
0.300,
8.108,

==
'iEIHP m““;“’iﬂj _‘_'.'

Norwaygrants

Component name

! - Boiler water inlet node
Boiler water outlet node
Nominal capacity (W)

! - Capacity fraction schedule

Component name

Availability schedule

Water inlet node name

Water outlet node name

Rated average water temperature (C)

Rated water mass flow rate (kg/s)

Heating design capacity method

Heating design capacity (W)

Heating design capacity per floor area (W/m2)
Fraction of auto-sized heating design capacity
Maximum water flow rate (m3/s)

Convergence tolerance

Fraction radiant

Fraction of radiant energy incident on people

22



modiFy_y

get_andCH _VZ, change_thickn

indows, ChangeWindo:

change_CF, chany hick

change_KR

NatVent_dfr change_NV

Infiltr_afr change_INF

wvalidate walidate_op

construction_database
Change_Construction

‘alues
inear_brigging

Lights change_lights

Changs_b
c Change.
District_heating

Chan,
vna_tijela

BAZE

CSV_outputs

Glavni program

IDF_ref
ObjectDes_WeatherData
Simulation_input

Simulation_output

"WEIHP

iler,

ChangeFanCoil, ChangeWaterRadiator,

_directory

Iceland D’J}‘l: f —

Liechtenstein l-
Norwaygrants

Eppy ModelEditor i Python

» Change_boiler_curve

rict_heating, Change district_heating dis

ChangeHuWLoop

23.2.2022. 14:01
23.2.2022. 14:01
3.5.2022.11:07

23.2.2022. 1402
23.2.2022. 14:.02
3.5.2022.11:01

31.3.2022. 17:45

File folder
File folder
File folder
File folder
File folder
File folder

File folder

2 AsHP
A ASHP_ch

o o
o =
o om

capacity
Change_Construction
construction_database
Design_Capacities

Design_Capacities_1

W W W W W e !

' Design_capacity_database

[

! District_heating
A DT_database

E EIHP_zgrada

E find_directory

__-" get_object_CF

__-" get_object_ KR

}' get_objects_VZ_RK
}' heat_pumps

A Infiltr_dfr

B INPUT

A Lights

A NatVent_dfr

B ODABRANI FANCOILOVI
72 Ogrjevna tijela

= Ogrjevna_tijela

B Ploce

B Ploce

"2 Prozori

& Replace_Windows
& spuT

20.9.2021. 1403
249.2021. 16:58
219.2021. 12:22
20.9.2021, 15:48
26.3.2021. 816
2942021, 9:53
1.3.2021. 845
16.9.2021. 14:54
16.9.2021. 14:54
8.9.2021. 12:46
17.9.2021. 13:56
21.9.2021. 16:39
2492021, 11:42
14.1.2021. 14:46
1.6.2020. 10:37
18.3.2020. 15:31
27.8.2021. 9:41
21.9.2021. 16:37
27.8.2021. 11:22
3.5.2022. 11.07
2.9.2021, 13:59
27.8.2021. 11.57
17.9.2021. 12:45
27.7.2021. 15:51
17.9.2021. 16:56
8.9.2021. 17:50
8.9.2021.13:30
26.8.2021. 12:17
31.5.2020. 9:33
29.3.2021. 13:.07

23



Eppy ModelEditor i Python

o ) open{csv_ref_path, 'r")
path_N = Find_directory() _ A0 G
idd_f - F"{path_N}ObjectDes_MeatherData\\eplus.idd" content - csv.reader(cref_f, delimiter=',")
refIDF content:
Weather_file = 'Zg-meteol.epw’ print{refIDF)
epw_f = F"{path_N}ObjectDes_WeatherData\ '\ {Weather_filel}" idfl =im I:'FI:F"{id'F FE’fJJElth}{FE’fIDF[-']}" epw f}
— J i = ¥ —
IDF.setiddname (idd_f)
sustav = refIDF[1]
csv_ref_path = F"{path_N}'\IDF_ref\\Inputs_idf_ref.csv" S 0
idf_ref path = F"{path N}'\IDF_refi\" L= FE-FIDF[:][' 8]
m_name = m_name[3:]

csv_sim_file - F"{path_N}Simulation_input\\Inputs_idf sim.csv" print(f*m_name : {m_name}")

building "EIHP" - o q o
building vear - 'EIHP_nakon_2005" key,value Kombinacije_mjera.items():
2) ;;::jfﬂ, ‘

WSHP_heating’, 'WSHP_cooling'
)_name, heating_capacity, theta_pol_gr, theta_proj_heating WSHP, cooling capacity, theta_pol_hl, theta_proj_cooling WSHP)
WP (ﬂh name, db_tables, Q_new)

pp = pprint.PrettyPrinter{indent

s e . P oo _ASHS (1081, 5i0s 193 ‘,j n_nane, reFIDE(31, Curves)
Kombinacije_mjera = Get_Kombinacije_Mjera() aname - da3ineke gridane:

janje! ")
ngtheating_capacity)
,Q_heating)

dalfinsio gr
Kombinacije_Mjera_Raswvjeta, LipghtingDict = Get_Kombinacije Mjera_Rasvjeta()

ASHP chiller1®)
ASHP_chiller('ASHP', 'Cooling Copocity', cooling capacity, theta pol hl, theta proj_cooling)

Kombinacije_Mjera_Prozori [r1-, *2*, '3"1
o C"Ger base HPCdb. nama, db Tabiez. & new

NatVentDict,InfiltrationDict, ZoneGrouphumber = GetVentValues()

ves (1dF1_sim)
change o i 1o r(1dF1_sim, HP, Qnew, Curves)

Nazivi_kombinacija

[1

print(*Mijenjam ASHP1*)

db_neme - *ASHP!

Heating Coefficients', 'Cooling Coefficients']
P (db_nowe, heating copecity, theta med sry theta prof_hcating, covling capacity, theta pol hl, theta prod cooling)
b_nome, db_tables, Q new)

7 (14F1 sim, HP5 O.new, m_name, refIDF[41, Curves)
m_name -~ ‘chp’

t(-mijendan Kogeneractiu
| heating cose_bc

)
e Ganc gt
(ari sin, o neating

")
SHP_chillen(*ASHP", 'Cooling Capacity’, cooling capacity, thats_podnl, thets_proj_cosiing)

‘Heating_Coefficients', *Cooling_Coefficients®]

ame, db_tables, Q_new)

e 1dF1_sim)
o cninie r(1dF1_sim, HP, Qnew, Curves)

- db_tables 1 As
I—I z HP - Get_base_HP
Iceland e = ol curves -

nd (naziv_komb_sim)
aveas(~ {path. N} \Simulat ion_input\\[nazLv_komd_sim}.1dF")
esv_sim_file, )

Esv.uriter (e, er=',
Koy novo < - {key) (ke M1 Ckey. Ry
writer uriterou([f" {noziv_komb_sim}.idf", refIDF[1], key_ novo, refIDF[2], refIDF[3],refIDF(4]])

'i[_||-|p il

Norwaygrants

)




Eppy ModelEditor i Python

eppy modeleditor
eppy .modeleditor IDF
def change_thickness_CF(idf_ch, d_CF, mots_name):

change_lights(idf ch, LightingDict,

Materijali = idf_ch.idfobjects['MATERIAL"]

Obj_Lights = idf_ch.idfobjects['LIGHTS"]
Obj_DaylL = idf_ch.idfobjects['DAYLIGHTING:CONTROLS']

. m . key,valuel LightingDict.items(}:
Materijali:
key_comb key:

m.Name mats_name: print(key_comb, key)

m.Thickness = d_CF keys2 - frozenset(valuel)
— key2 keys2:

obj Obj_Lights:
obj .Name valuel[key2][1]:
Watts_izracun {valuel[key2][3]/188)*valuel[key2][4]
print{obj.Watts_per_ Zone_Floor Area, Watts izracun)
obj.Watts_per Zone_Floor Area = Watts izracun

obj.Fraction_Radiant - valuel[key2][&]
obj.Fraction_Visible - valuel[key2][7]
print{key_comb, key,obj})

obj 0Obj_Dayl:
valuel[key2][8][2:] 'Linear/off':

obj . Name valuel[key2][1]:
obj.Lighting Control Type = wvaluel[key2][8]1[2:1
obj.Number_of_Stepped Control_Steps valuel[key2][9]
obj.Minimum_Input_Power_Fraction_for_Continuous_or_ContinuousOff_Dimming_Control
obj.Minimum_Light_Output_Fraction_for_Continuous_or_ContinuousOff_Dimming_Control
print(key_comb,key,obj)

- obj . Name valuel[key2][1]:
i B . 3 obj.Lighting_Control_Type "ContinuousOff'
. EI H p Liechtenstein c 85 radevinski falulss obj .Number_of_Stepped_Control_Steps - 1
i Nnrway grants S 3 obj.Minimum_Input_Power_Fraction_for_Continuous_or_ContinuousOff_Dimming_Control - valuel[key2][18]

obj.Minimum_Light Output Fraction for_Continuous_ or_ ContinuousCff Dimming Control = valuel[key2][11]
print({key_comb,key,obj)
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TRENING CENTAR

--""’"
-y’

A B C

F

Komb. Py Kombinacija Nazivelementa

1 1010 _ VZ EIHP
2 1014 _ VZ EIHP
3 1016 _ VZ EIHP
4 1020 VZ EIHP
5 1025 _ VZ_EIHP
6 1410 _ VZ EIHP
7 1414 VZ EIHP
8 1416 _ VZ EIHP
9 1420 VZ EIHP

10 1425 VZ EIHP

11 1610 _ VZ_EIHP

12 1614 _ VZ EIHP

13 1616 _ VZ EIHP

14 1620 _ VZ EIHP

15 1625 VZ EIHP

16 2010 _ VZ EIHP

Iceland [F‘EI:I:'

Liechtenstein
Norwaygrants

“WEIHP

Izolacijski

VZ_MW Glass Wool (standard board)_0.1
VZ_MW Glass Wool (standard board) 0.1
VZ_MW Glass Wool (standard board)_0.1
VZ_ MW Glass Wool (standard board) 0.1
VZ_MW Glass Wool (standard board)_0.1
VZ_MW Glass Wool (standard board)_0.14
VZ_MW Glass Wool (standard board)_0.14
VZ_MW Glass Wool (standard board)_0.14
VZ_MW Glass Wool (standard board)_0.14
VZ_MW Glass Wool (standard board) 0.14
VZ_MW Glass Wool (standard board)_0.16
VZ_MW Glass Wool (standard board)_0.16
VZ_MW Glass Wool (standard board)_0.16
VZ_MW Glass Wool (standard board)_0.16
VZ_MW Glass Wool (standard board)_0.16
VZ_MW Glass Wool (standard board)_0.2

e

20

Naziv elementa
RK_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov
RE_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov
RE_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov
RK_ravni krov

Izolacijski

MW Glass Wool (standard board)_0.1
MW Glass Wool (standard board)_0.14
MW Glass Wool (standard board)_0.16
MW Glass Wool (standard board) 0.20
MW Glass Wool (standard board)_0.25
MW Glass Wool (standard board)_0.1
MW Glass Wool (standard board)_0.14
MW Glass Wool (standard board)_0.16
MW Glass Wool (standard board)_0.20
MW Glass Wool (standard board) 0.25
MW Glass Wool (standard board)_0.1
MW Glass Wool (standard board)_0.14
MW Glass Wool (standard board)_0.16
MW Glass Wool (standard board)_0.20
MW Glass Wool (standard board)_0.25
MW Glass Wool (standard board)_0.1

RK
10
14
16
20
25
10
14
16
20
25
10
14
16
20
25
10

26
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TRENING CENTAR

A | B | c | D | £ | F | G | H | I | ) |« | ]
Varija tIZona \LISched ule_Name MTargEtJI lumi nadll Norma IisediPoweriDensillI Return_Air_Fraction |L| Fraction_Radiant \LI Fraction_Visible \LI Lighting_Control_Type lﬂ Num beriofjteppedicontroltl Mi imlﬂ Min imlLL
1 Prizemlje:Restoran _EIHP_rasvjeta_restoran 500 7,46 0 0,4 0,3 3-Stepped 6- - |
1 Prizemlje:KonferencijskaSala _EIHP_rasvjeta_sastanci 500 7,50 0 01 0,3 3-Stepped 6- - |
1 1xkat:Hodnik _EIHP_rasvjeta_hodnik 100 14,70 0 01 0,3 3-Stepped 3- - |
1 Ixkat:UrediXzapad _EIHP_rasvjeta_ured 500 3,78 0 04 0,3 3-Stepped 3- - |
1 1Xkat:SanitarniXcvor _EIHP_rasvjeta_sanitami 200" 4,98 0" 01" 0,3 3-Stepped " 4- - |
1 1xkat:UrediXistok _EIHP_rasvjeta_ured 500 3,78 0 0,4 0,3 3-Stepped 3- - |
1 2Xkat:KnfrncjskXdvrnX2kt _EIHP_rasvjeta_sastanci 500" 7,50 0 01 0,3 3-Stepped 6- - |
1 Podrum:ServerSoba Misc24Hr_ServerRoom_Light 200 3,78 0 0,4 0,3 3-Stepped 3- - |
1 Podrum:Strojarnica _EIHP_rasvjeta_pomocno 200 5,60 0 04 0,3 3-Stepped 2- - |
1 Podrum:Tusevi _EIHP_rasvjeta_sanitarni 200 4,98 0 0,1 0,3 3-Stepped 4 -

3 Prizemlje:Restoran _EIHP_rasvjeta_restoran 500 0,90 0 04 0,3 2-Linear/off 1 0,1 01
3 Prizemlje:konferencijskasala _EIHP_rasvjeta_sastanci 500 0,90 0 0,1 0,3 2-Linear/off 1 0,1 01
L et - et ___ - roxx

Sveutilibte o Zagrebu
Gradevinski lakulver

13| -

Energetshi institut Hrvoje Patar

27
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Eppy ModelEditor i Python

Name

& in_ashp_komb_0111R
& in_ashp_komb_0112R
& in_ashp_komb_0113R

& in_ashp_komb_0121R

A ‘ 8 C | D | 3 ‘ F ‘ 6 ‘ H \ | \ I ‘ K
E Sifra BVanjska ovojnica E Prozorim Rasvjeta B QH_gen_in [kWh] B QH_gen_out [kWh] BW_FE [kWh] B Wgnr_aux [kWh] BW_P [kwh] B eta H[|
delinsko grijanje 0111R 0 1 1R 90904,38614 90904 38614 368661 0 801081
daljinsko grijanje ~ 0112R 01 1 R 9634097821 9634097821 365,55 0 775,73
daljinsko grijanje ~ 0113R 01 1 R 100659,2513 100659,2513 3595 0 7508,85
delinsko grjenje 0121R o 2 1R 8050416379 8050416379 376007 0 §382,08
delinsko giianje 01228 0 2 i 8691285774 8691285774 36294 0 80189
daljinsko grijanje ~ 0123R 01 2 R 92118,00851 92118,00851 3553,69 0 102,18
dalinsko grianje  0131R o 3 1R 8416112769 84161,12769 341438 0 6926 1
delinsko grilerje 01328 o 3 il 9176798807 9176798807 386,68 0 647363

"mep

Iceland [PEIL

Liechtenstein
Norwaygrants

<

& in_ashp_komb_0122R
L& in_ashp_komb_0123R
18 i ashp_komb_0132R
1 2} in_ashp_komb_0133R
1 & in_ashp_komb_0211R
1 .8 in_ashp_komb_0212R
1 & in_ashp_komb_0213R
'€ in_ashp_komb_0221R
‘&, in_ashp_komb_0222R
e In_ashp_komb_0223R
& in_ashp_komb_D231R
in_ashp_komb_0232R
in_ashp_komb_0233R
in_chp_komb_0111R
in_chp_komb_0112R
in_chp_komb_0113R
in_chp_komb_0121R
in_chp_komb_0122R
in_chp_komb_0123R
in_chp_komb_0131R
in_chp_komb_0132R
in_chp_komb_0133R
in_chp_komb_0211R
in_chp_komb_0212R
in_chp_komb_0213R
in_chp_komb_0221R
in chp komb_0222R

ém;m;mém;m;mém;mémém;mémim;qi g g ig

ﬁ;(ﬂ ;@

Status

MECNONONONONONONONONONONONONONCNONORCNONCRCNONONCNONONONONONANO]

Date modified

23.9.2021.1
23.8.2021.1
23.8.2021.1
23.9.2021.1
238.2021.1
23.8.2021.1
22.9.2021.1
22.8.2021.1
22.9.2021.1
22.9.2021.1
22.8.2021.1
22.9.2021.1
22.8.2021.1
22.8.2021.1
22.9.2021.1
22.9.2021. 16:57
22.8.2021.1
23.9.2021.1
23.8.2021.1
23.8.2021.1
23.9.2021.1
23.8.2021.1
23.8.2021.1
23.9.2021.1
23.8.2021.1
23.8.2021.1
23.9.2021.1
238.2021.1
23.8.2021.1
23.9.2021.1
238.2021.1
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I N hZEB Primjer zgrade EIHP-a — odabir optimalnog

_..._——— S TENING CENTAR rjesenja kroz multi kriterijski pristup

DINAMICKE SIMULACIJE — IZLAZNI PODACI

- Godisnja potrebna energija za grijanje prostora

- Godis$nja potrebna energija za pripremu PTV-a

- Godisnja potrebna energija za hladenje prostora

- Toplinski i rashladni kapacitet izvora toplinske/rashladne energije

- Kapaciteti ogrjevnih/rashladnih tijela za svaku zonu

- Potro3nja energenata

- Proizvodnja elektri¢ne energije — fotonaponski sustav i mikro kogeneracija

- Emisije CO,

* OPTIMALNO RJESENJE = min. (primarna energija) & min. (globalni trosak)

- PRIMARNA ENERGIJA
- GLOBALNI TROSAK



Specificni globalni trodak [kn/(mz)]
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Specifitna primarna energija

[kWh/(m?a)]

—— (Granicz primarne energija

¥

X

Dzljinska toplinz - DA
Dzljinska toplinz - NE
Mikrokogeneracijz- DA
Mikrokogeneracijz - NE
ASHP - DA
ASHP - NE
WEHF -DA
WSHF - NE

ASHP - air source heat pump

WSHP - water source heat pump



Ovisnost specificne
primarne energije i
specificnog
globalnog troska
investicije za
kombinacije mjera
koje zadovoljavaju
zahtjeve propisane
Tehnickim
propisom

Specificni globalni trosak [kn/m?]

-15

Pozitivna energetska

zgrada - 27 kombinacija
mjera (iznos proizvedene
energije na lokaciji iz OIE

vedi od|iznosa energije

VAN

P .
NOJUTZSTadua trosr)

N\
\

4200

3600

3200

b \' )

\ WLl T

\ najmaniji specifi¢ni globalni
troskovi - 10 kombinacija mjera

5 10 15 0 25 30

Specifitna primarna energila  [kWh/(m?2a)
1

— Granica primarne energija

Daljinska toplina - DA
Milkrokogeneracija - DA
ASHF - DA

WEHP -DA
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Primjer zgrade EIHP-a — odabir optimalnog
rjesenja kroz multi kriterijski pristup

OPTIMALNO RJESENJE = min. (primarna energija) & min. (globalni trosak)

Kombinacije mjera s najmanjim specificnim globalnim troskovima

Specifiéni Debljina Debljina u-
A : izolacije ; . -
TermotehnicKki Eprim globalni Sustav . izolacije vrijednost
5 . . vanjskog
sustav [kWh/(m-a)] trosak rasvjete . ravnog krova prozora
[kn/m?] zida [cmj [W/(m2K)]
lcml]

DT voda/voda -6 3.191 LED svijetiljke 14 16 1,40 Min. (globalni
DT voda/voda -7 3.195 LED svijetiljke 14 20 1,40 trosak)
DT voda/voda -7 3.195 LED svjetilike 16 16 1,40
DT voda/voda -7 3.200 LED svjetilike 16 20 1,40
DT voda/voda -7 3.202 LED svjetilike 14 25 1,40
DT voda/voda -7 3.205 LED svjetilike 20 16 1,40
DT voda/voda 5 3.206 LED izvori 14 16 1,40
DT voda/voda -7 3.206 LED svjetilike 16 25 1,40
DT voda/voda 5 3.210 LED izvori 16 16 1,40
DT voda/voda -7 3.210 LED svjetilike 20 20 1,40
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Kombinacije mjera
za postizanje
pozitivne energetske
zgrade

Debljina

Specifiéni - - Debljina u-
Termotehnicki Eprim globalni Sustav |zollacue izolacije vrijednost
sustav [KWh/(m2a)] troSak rasvjete “3“43*‘09 ravnog krova prozora
[kn/m2] [f; n% [cm] [W/(m2K)]

DT voda/voda il 3.191 LED svijetiljke 14 16 1,40
DT voda/voda 5 3.322 LED svjetilke 14 16 0,80
DT voda/voda -11 3.367 LED svijetiljke 14 16 0,66
DT voda/voda -7 3.195 LED svjetiljke 14 20 1,40
DT voda/voda B 3.327 LED svijetilke 14 20 0,80
DT voda/voda -11 3.372 LED svijetiljke 14 20 0,66
DT voda/voda -7 3.202 LED svijetiljke 14 25 1,40
DT voda/voda 6 3.333 LED svjetiljke 14 25 0,80
DT voda/voda -11 3.378 LED svjetilke 14 25 0,66
DT voda/voda -7 3.195 LED svijetiljke 16 16 1,40
DT voda/voda B 3.327 LED svijetiljke 16 16 0,80
DT voda/voda -1 J3.372 LED svijetilke 16 16 0,66
DT voda/voda -7 3.200 LED svjetiljke 16 20 1,40
DT voda/voda il 3.332 LED svijetiljke 16 20 0,80
DT voda/voda -11 3.377 LED svjetiljke 16 20 0,66
DT voda/voda -7 3.206 LED svijetilke 16 25 1,40
DT voda/voda 5 3.338 LED svjetiljke 16 25 0,80
DT voda/voda -11 3.383 LED svijetiljke 16 25 0,66
DT voda/voda -7 3.205 LED svjetiljke 20 16 1,40
DT voda/voda 5 3.336 LED svjetilke 20 16 0,80
DT voda/voda -11 3.382 LED svjetiljke 20 16 0,66
DT voda/voda -7 3.210 LED svjetiljke 20 20 1,40
DT voda/voda 5 3.341 LED svjetiljke 20 20 0,80
DT voda/voda -11 3.386 LED svjetilike 20 20 0,66
DT voda/voda -7 3.216 LED svjetilke 20 25 1,40
DT voda/voda -5 3.347 LED svijetilike 20 25 0,80
DT voda/voda -11 3.393 LED svietilike | 20 25 0.66

nog

Min. (primarna
energija)




Emisije CO, [kg/god.]

50.000 Kombinacija koja rezultira opcenito najmanjim emisijama CO, (10.965
kg CO,/a.) je sljedeca:
- izvor toplinske/rashladne energije: dizalica topline voda/voda,

80,000 o i - rasvjetna tijela: LED svjetiljke,

: - debljinaizolacije vanjskog zida: 20 cm,
3i3 - debljinaizolacije ravnog krova: 25 cm,
& - L H . 2
70.000 i - Unrilednost prozora: 066 W/(m?k).
.3
2
1
£0.000 —*—
50.000 o
ﬁ:ﬁ
1
40.000 E
]
30.000 = |
a’
b4
RS 8
20.000 T
5 e
o
10.000 ——
o 34

Daljinsko grijanje Mikro CHP DT voda/voda DT zrak/voda
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_';? TRERIBEREES rjesenja kroz multi kriterijski pristup

MULTIKRITERIJSKA ANALIZA

Za odabir KONACNOG OPTIMALNOG RJESENJA provedena je multikriterijska analiza koja u obzir uzima:
* primarnu energiju,

+ globalne troskove,

+ emisije CO, te

» operativhe troékove,

Multikriterijska analiza provedena je isklju¢ivo za kombinacije (ukupno 135 kombinacija) koje zadovoljavaju uvjete propisane Tehnickog
propisa o racionalnoj upaorabi energije i toplinskoj zastiti u zgradama (NN 128/15, 70/18, 73/18, 86/18, 102/20)

0,35 0,35 0,15 0,15 =1,00
4 kriterija n a e °
Primarna Globalni Emisije CO, Operativni

energija troskovi troskovi

35
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—— TRENING CENTAR

0,35 0,35

0,15

4 kriterija c e a o

rjeSenja kroz multi kriterijski pristup

0,15 =1,00

Primarna Globalni Emisije CO, Operativni

energija troskovi troskovi
Opis Mijerna jedinica | Vrijednost
Izvor toplinske/rashladne energije Dizalica topline voda/voda
Debljina izolacije vanjskog zida cm 16
Debljina izolacije ravnog krova cm 20
U-vrijednost prozora W/(mZK) 1,40
Tip rasvjete - LED svjetilike
Godisnja potrebna toplinska energija za grijanje, Qnd kWh/m? 12,86
Kapacitet grijanja kW 119
Kapacitet hladenja kW 112
Proizvodnja elekiri¢ne energije kWh 60.786
Potrosnja elekitritne energije kWh 52.409
Operativni troSak kn 0
Emisije CO2 kgCO2/god. 12.306
Specifiéni globalni troSak kn/m? 3.200
Apsolutni globalni tro8ak kn 6.407.905
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Hvala na paznji!

Ruzica Jurjevic riurjevic@eihp.hr
Denis Dergestin ddergestin@eihp.hr
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ropskeg gospodarskog prostora za razdoblje 2014, - 2021. godine.
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