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Ponasanje zgrade u
koristenju

1. Energetska analiza

2. BjelogoriCha
vegetacija

3. Studija osuncanja iz
modela

4. Simulacija hladnih
mostova

5. SatniizraCcun
temperature
Interijera

6. Zasebno mjerenje
ucinkovitosti
razliCitin prostora
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Tipicni problem

80% odluka u vezi ustede
energije donese se u hajranijoj
fazi projektiranja.

Konzultanti za energetsku
ucinkovitost najcesce nisu
prisutni u toj fazi.

Odrzivo projektiranje je buducnost u poslu s
nekretninama - pitanje nije “trebamo li " nego “kada .

Douglas Durst, predsjednik, The Durst Organization Inc.
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Brza energetska procjena
(proracun potrebne energije)
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IDEJNI GLAVNI

IZVEDBENI

PROJEKT PROJEKT PROJEKT

EcoDesigner STAR
—

Proracun sukladno standardima
(certificiranje)



1.
IDEJNI

PROJEKT

-

ArchiCAD

*brza energetska
procjena,

-za arhitekte,
-za fazu projektiranja,

*olaksava donosenje
projektantskih odluka

dio standardne
ArchiCAD licence

3

y .
IZVEDBENI

GLAVNI

PROJEKT

o

EcoDesigner STAR

—brza energetska analiza, za
arhitekte,

—za fazu razrade,

—za energetsku simulaciju
sukladno medunarodnim

standardima testiranja
(ASHRAE 140).

PROJEKT




Tipovi energetskih modela zgrade

Energetska procjena: Energetska analiza:
Jjedan termalni blok viSe termalnih blokova
*pojednostavljen unos podataka detaljan unos podataka

*dodatne funkcije proracuna

siskaz ucCinkovitosti

GRAPHISOFT.
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Termalni blok - definicija

Thermal Blocks

D Name Zones Operation Profile Gross Flozor Area Volusme
Assigned m m

- 03c Circulation 2 5 M-Labs_Circulation 27282 65303
. 195 Storage 2 3 M-Labs_ Store room 52 56 12828
M 18s Automated stores 6 M-Labs_ Store room 90.21 208.84
. 175 Temp Regulated Freezer 4 M-Labs_ Store room 7036 17438
. 06 Laboratory W 3 M-Labs_Laboratory 22723 53998
08 Laboratory E §] M-Labs_Laboratory 30993 72056

. o7 Laboratory S 12 M-Labs_Laboratory 1355.39 338124
8§ oA Grow Room 2 M-Labs_Grow Room 35.58 06.58
165 Temp Regulated Cold 3 M-Labs_ Store room 3522 94 01
. 13A IT Room 1 M-Labs_IT Room 17.51 48 06
@ oic Entrance 1 M-Labs_Circulation 9.49 2493
. 0sC Elevator 5 M-Labs_Shafts 26.06 51.84
. 15A Shafts 6 M-Labs_Shafts 10.76 24 35
@ o4ic Staircase 3 M-Labs_Circulation 45.63 129.58
09 Laboratory Internal 4 M-Labs_Laboratory 58 49 16021

. 14A Sanitary 9 M-Labs_Toilets an... 104 77 28228

@ o Science 16 M-Labs_Office 527.69 1411.94
T1W) Management 9 M-Labs_0Office 263 54 70370

. 02C Circulation 23 M-Labs_Circulation 658.08 1898.89
208 Storage T M-Labs_ Store room 13378 35392

b AT T X T J ey Somtiiea v Total: 128 4305.11 11086.64

Skup prostorija slichog nacCina koriStenja i orijentacije mogu se objediniti u
jedan termalni blok za potrebe simulacije ukoliko su im sustavi
grijanja/hladenja identicCni.

GRAPHISOFT.

ARCHICAD
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4. termalni blokovi 5. konstrukcija 6. otvori



Analiza osuncanja iz modela

006 Solar Analysis
r Selected Openings: 1
ﬂ Orientation: West

Percentage of glazed area exposed to direct sunlight
Mote: Hover over graph for hourly values

24t

lam. |[Fab. | Mar. | Apro | May. | Jun. | Jul. | Aug. |Sep. | Dcr

D
D
Q

5L

1Direct solar radiation
Direct solar radiation
Mote: Hover over graph for hourly values

24t

12F

i

lan. |Fab. | Mar. | Apr. | May. | Jun. | Jul. |Auwg. | Sep. | Qo

0 181 363 544 726

Annual integrated direct radiation: 542.29

Moy, | Dec.

kWh

——

OLO0.B Solar Analysis
r Selected Openings: 1
% Orientation: South
Percentage of glazed area exposed to direct sunlight

Mote: Hover over graph for hourly values

lan. |Feb Mar. | Apr HMay. | Jun. Jul. Aug. | 5=p [

Jot. | Mow, | Dec.

100%

—

y 3

nings:

1
South

urfaces
Mote: Hower over graph tor huurly values

M

lan. |[Feb. | Mar. | Apr. | May. | Jun. | Jul. | Awg. | Sep. | Do | Mow, | Dec.

0 71 142 213 284

Annual integrated direct radiation: 277.26

355 W
kWh

Lok ]



Ucinak bjelogoricnhe vegetacije

Jun Jul. | Aug. er 1. | Nov. | Dec. an e F Apr May. AU Se )t NaY. e
. janize sl Ay AR bIUA U RNG cESe P s Ocl N0V Rec: . |keb. | Mar. | Apr. [ May. | Jun. | Jul. |Aug. |Sep. | Oct. |Nov. | Dec.

May.

Jan. el Apr

5034.22 kWh

Apr. | May. | Jun. A Ser Oct. | Nov. | Dec

Apr. | May. | Jun. - | Aug. [Sep. | Oct. |Nov. | Dec. lan. |Feb. | Mar. | Apr. | May. |Jun. | Jul. |Aug. |Sep. | Oct. | Nov. | Dec.

448.34 kWh 3843.22 kWh 4386.44 kWh

Feb. Mar. | Apr May. | Jun. Jul. Aug Sep Oct. | Nov. | Dec.

4069.42  kWh 3182.57  kWh 3923.57  kWh

Jan. [Feb. | Mar. | Apr. | May. | Jun. | Jul. }Aug. |Sep. | Oct. |Nov. | Dec Jan. |Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. |Nov. | Dec.

Jan Feb Mar. | Apr. | May. | Jun. Jul. | Aug. | Sep Oci. | Nov. | Dec.

3591.77 kWh 4397.74 kWh

4620.74 kWh



Simulacija hladnih mostova

0 0 Thermal Bridge Simulation

Preview for I~ [\Details\D-03 Detail (Independent) 006 Thermal Bridge Simulation

Simulation Results Preview for f= [\Details\D-01 Detail (Independent)
Simulation Results

Show Results for:

BE Temperature [*C] Show Results for:
BE Temperature [°C]

& Energy flow W/ m?K]

U
o 4 8 12 1 20 @ sty -l

% Energy flow W/ m?K]

Psi-value: 1.43 W/mK 0 - 8 = - 20
Number of iterations: | 219 Psi—value: 0.34 W/mK
Relative unbalance: | 0.000139 % Number of iterations: | 527
Asymmetry index: | 4.237107 % Relative unbalance: | 0.000688 %
Asymmetry index: 1.753715 %
SRSEIE] &[] a
Cancel < Previous Place as Drawing Cancel < Previous Place as Drawing Close
000 Thermal Bridge Simulation
Preview for [ [\Details\D-03 Detail (Independent) 000 Thermal Bridge Simulation

Simulation Results

Preview for f= |\Details\D-01 Detail {(Independent)
Simulation Results

Show Results for:

ﬂE Temperature [°C] Show Results for:

= C
& Energy flow W/ m2K] ﬂ_ Temperature [*C]

0.00 053 186 2.80 373 466

ﬁ. Energy flow  [W/m?K]

- l -

0.00 046 0593 1.39 1.86 2.32

~

Psi-value: 1.43 W/mK
Number of iterations: | 219

Relative unbalance: 0.000139 %
Asymmetry index: 4.237107 %

Psi-value: 0.34 W/mK

Number of iterations: | 527
Relative unbalance: 0.000688 %
Asymmetry index: 1.753715 %

1] & B &

Cancel < Previous Place as Drawing Cancel < Previous Place as Drawing Close




Geometrija zgrade i svojstva .
materijala — izvoz podataka m BIM

Communication platform Energy software Target counties
EDXML TAS LK
AECOsIim INT
|[ES VE UK, USA, ALlS
Design Builder UK
Green Building Studio INT
Ecotect INT
Energy Plus LISA
eQUEST LISA,
Trane TRACE LISA,
Carrier HAP LISA,
|IFC AECOsIim LISA,
Hottgenroth Energieberater GER
Energy Plus LISA




StruSoft ¥ Dinamic¢ka analiza

VIP-Energy

% Monthly Energy Balance

Supplied Energy per Month

- _- 85.3
' . - = = - - = N 30
Solar eoliector: — -
Size | - =8 = o = . 85
Pardormance Ventidstion: . . - — == T — i . '
Acumulistion Fan pressure 5
Solsr radistion Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. MNov. Dec. g-.lWh]
TSR B B B B B = = = = =& W |
Hest racovery: . . . . .
D Efficiency [ ~ 25
Direct solsr 5 v . [ ] ! ! [ ™
Ir&d\ﬁbcﬂ . . - . L 80
} f— (]
Horizon ‘angle wr | . - - 75
; _ Emitted Energy per Month
: Windows:

V} Convectve . —p Usvsiue

; Oplical qualities
l | solsr radistion 'l ; '
/['l [ Thermai conduction

Transmission

Lighting and Equipment
Hot Water Generation
District Heating

Internal Heat Gain
Green Energy

Solar Gain

Leskace
Hestpump: B Transmission
Performance .
Efact Infiltration
“« 2 Mechanical Ventilation
P T —— 1 - Hot Water
mfzfﬁf Hest storage IIEJIJ II}Z;’V - Natural Cooling

Climate zones



Energetska bilanca

001 Storage basement Energy Balance

- = 002 Staircase Energy Balance

Supplied Energy per Week

Supplied Energy per Week
- 1840

= | 1500

— 1000

— — 500

T T T T T 0
40 44 48 1 4 8 12 16 20 24 28 32 36 40 44 48 52 [kWh]

-0
1 4 8 12 16 20 24 28 32 36 [kWh]
T T
||“|‘|||“||||||||||||-||l||IIIII||I|

52

-0
e
: 100
B B B RRE

200

Project Energy Balance

Emitted Energy per Week

Emitted Energy per Week

Supplied Energy per Week

2.5
0
1 4 8 12 16 20 40 44 48 52 [MWh]
r0
u ] !II IIIIII 1 I I“III! !II B_BLE- 5000
..I.l .ll!ll --I-I II I B " I.
- 7500

006 Flat 1 Energy Balance

Emitted Energy per Week

003 Retail Energy Balance

Supplied Energy per Week
Supplied Energy per Week = _ 24094
= = — -3414.8 = |
—_— 1500
I 2000 1~ 1000
0l . | | - 1000 e | co0
I T T T T T ™ -
o4 28 32 FkWh] 1 4 8 12 16 20 24 28 32 36 40 44 48 52 ?kWh]
<THIH I gty &2
— = 2000 | lll_lll ll it g 1000
- 3000 , X : —Illll ||—II—— 1250
Emitted Energy per Week 41 g ' P S Emitted Energy per Week
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Unutarnja temperatura

*C
a0
20
10
]

00E Flat 1 - January &
rrrritTri . rr rr 1 1 1 T 1T 1T T T T 11
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a0
20
10
0

003 Retail - January 5
[ A S BN B N B E A B B N N S S N

°C
100
86
a3
0

002 Staircase - January 5
I T T T T T T T T T T T T T T T T T T T T 1 1 T T

"

001 Storage basement - January 5

22 24 [Hrs]

12 14 18 18 20

10

22 24 [H

12 14 g 18 20

10

22 24 [Hrg)

2 14 18 18 20

0

o

22 24 [Hrs]

12 14 & 18 20

0

°C

002 Staircase - April 5

"

- April 5

001 Storage basement

10

22 24 [Hrg]

12 14 g 18 20

0

C
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20
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1] 2 4 3] ] i0 12 14 18 18 20 22 24 [Hrs]
00E Flat 1 - July 5
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003 Retail - July 5

"C

22 24 [Hrs]

20

14 16
-July 5

12

10
002 Staircase

"
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0

00 Storage basement - July 5
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0
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i2 14 186 18 20

i0

22 24 [H
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Utrosak energenata

Energy Consumption by Targets Energy Consumption by Sources

= co, Energy C0z Emission
Target Name Guantity Primary Cost Emission e e - R e
MWh s MWhis EURYa kﬂn’ﬂ MWhia MWWh'a EURSa kg."a
—. Heating 201 221 12081 434072 Fossil Matural Gas 330 363 18804 71295
Cooling 4 14 702 1070 Secondary .. Electricity 18 58 3173 4283
@ service Hot-Water 128 141 7722 27802 Total: 349 422 22977 5578*
Ventilation Fans 1 4 251 340
. Lighting & Appliances 13 39 2128 2873 Guantity: B4%, 5%
Total: 349 422 22977 75578 Energy Source:
Energy Target:
Quantity: || [MWh/a] 2014 128.7 13.3
, - I T T T |
Energy Target: 0 100 200 300 340
Energy Source:
[MWhia] 133
0 100 200 300 348
Primary: Primary-
Energy Target: - -
Energy Source:
Energy Source: = Target
Energy :
MWh/a | 2215 141.8 VAP
[l , e , 29 | [MWha] l148 300
0 100 200 300 422 ! T T !

1 I
0 100 200 300 422

quantity by | | S i
[TEN b
primary oy | U G G Guantity by -

Primary by L
[MWh{a]0 349002 422574 | | |
[MWh'a]D 348902 22574
Cost: 52% 3% 33% 0% ot
ost:
Energy Target Energy Source:
Energy Source: — .
) Energy Target:
EUR/a 12.1 0.8 77 2 EUR/a
R > ] T
¢ : 0 1 0 = 0 : 10 15 20 22
cox: | COs: D43 5%
EEnerg,'ﬁTarget: Energy Source:
nergy Souro=: Snergy Torge: [ G
kela| - . = - Mgia 43 27 EE
] [ Fi T T T
0 o =0 = o 25 A0 75
Energy Sources Energy Targets
Fossil Secondary . Heating . Cooling ‘Ventilation Fams

Hatural Gas . Electricity . Service Hot-Water Heating - Lighting . Equipment



Sukladnost svjetskim standardima

Certificirano prema standardima:

ANSI/ASHRAE Standard 140-2007

ASHRAE 90.1 2007 Appendix G: Performance Rating Method / USGBC LEED -
Energy 2007

*EN-15265 (simulacija prema EN-13790)

[EA-BESTEST (simulacija prema DOE-2)

Akreditacije u tijeku:

*EN-15265

[EA-BESTEST Envelope Tests

-Building Energy Simulation Requirements - Svedska

*Green Star Energy — JAR

*Green Mark — Singapore

LEED - United Arapski Emirati

*Qualification for the calculation of the energy and power cost savings for
commercial building tax deductions under tax code Section 179D
*BCA Section J - Australija

‘NatHERS - Australija

‘NABERS / Green Star Energy AUS — Australija



Graphisoft ArchiCAD probna
verzija besplatno je dostupna
na:

www.myarchicad.com

EcoDesigner Star public beta
besplatno je dostupna na.
edstarbeta.graphisoft.com




Hvala! :-)

Marin Racic, dipl.ing.arh.
ovlasteni arhitekt
mracic@3Dart.hr
+385 98 313 698



