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ENERGY OPTIMIZATION IN THE PROCESS OF REFURBISHMENT OF
UNIVERSAL SPORT HALLS BUILT IN BELGRADE FROM 1960 -1980

Abstract

|l tds been concl uded t ha he erelgy effioiegncy tismestlyrdens fora r ¢ h
residential buildings. Even besides the efforts of the state and public to improve situation in that
sense there have not been some significant progresses. In Serbia, there are no researches to give
detailed analyseef energy performances of sport buildings. Part of this paper is analysing of
energy efficiency of significant group of@is buildings, universal spohialls within the sports

centres that are the masjpresented in Belgrade and Serbia.

Basic researchguestion is which extent in improvement we should take to improve these
facilities. Research should give basic directions for improvement measures of thermal insulation
materials and use of passive features.

Subiject of the research of this doctoral thésishecking of possibility, strategies and technigques

to achieve energy optimization in the processes of refurbishmemtiarsal sport halls in sport



centres as well theoretical and analytical audit of quality of each implemented measure according
to the existing rules and defined comfort conditions.

Results of this research can find direct implementation in refurbishment of sports facilities in the
aim of achieving energy saving by minimizing interventions. Results can have practical use
because of iplementation of the measures that present realistic situation.

Computer simulations were use® presentbehaviour of reference model8eside the
implementation ofindividual and package of measurby specific methodology, analysesude

of integratel systems of sustainable energy were investigated. Software package IES VE
Integrated Environmental Solutions Virtual Environmentised for analysi of implementation

of mentionedpassive and active features.

Key words energy refurbishment, passie@d active strategies of improvemecdvmfort, sport
buildings

Scientific area Architecture and Urbanism
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IRES, (2016) United Nations, Ener@alances and Electric Prome@oncept s and definitions

https://unstats.un.org/unsd/energy/ires/IRES Whitecoveffipidfte . 2 1.
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2 PMVP, International Performance Measur nts and Ve
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HsMisdedz MCttets dzzdzsd ezdetsgy dzi eg | jJO @BEH) | w52
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3 bidT o d o rfiplwg.i |

244 Project Step2Stego-funded Inteligent Energy Europe Programme of the European Union€ ts d3 j

Fuimsek & 1 EcOttMC O, JYcO, RIOdd OFf T §diifiOHD] jslstclz 6 O dzd
HiWdddyd " j tdf dndg ‘dozdfitile 6 t5Qelrzicc d * § € sH R LOoRBEMaptse * j C OlsO.
towards nearly Zero Ener@port Buildings Leitat, 2015.

133



52 tejedzjn WdLrdusdn d kjttdsduSdrn S Ow©OCIsj tedf

Jpddts S j dddsjtwejdyd §j bk yd? b zizOf BHHGEEO j
“j kkotwH@® joRo Bsdj M dzBdd © OFt OO, dj ¢ MisC
fsHEOLEdG) o0 Lklot' do OF j jldmjddeh] IsifipS ek 8L tegOH Gs fiy
Cs' j ¢ bEHtehs j daj 8¢ j IsELdtc O Oa ‘g jdRs LHEREAHj; dzls Oy d * &
mModzoyd " ¢ d doOd 'J (-kOjdhszioes®Olets # @&l
j¥dcomdshisd LELOHO. [ jbsHsdsed O dL©OH] [ &
jdzj 66 j IsMC 5 . [ JHOB SE&MPsE il s 5 ° j < j  fydls B O wed L jz dds Pls
fseiHdBs MO Modd dzOte Hded i3 dzOS tsdz Jted dzd daj HI W (

1 O¢sdz dLBGOFO] ZOEZON OF | BB itk g dtaPdrjded - tecfixfj df.
B O EZdOoftj' JMIQ tctfismdf@ltE@L Hd dz2Odd yS drmr Md dikzd
B ssHisdsh Cdr ftodmiskzf © SCSBRPYENHION IBMRG N | RHlsBdeH Ots
flestcOyYykzdz® j dzj tecd  J CtetsL Hig s @sdidOh @ @O dsd U g £ Is
sj tedzd ys sz Mdzd mdzlz . VU ©BOHE °Ipteg@atsdcEoiVoronmantaints W Is o j |
Solutions Virtual Environment(2016) 2017 za svefnd i3z dzd e O dzj EfMmdzse j [k dzO
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9j<jG BH HBLOB? jdatse CtotsL jdzj Bjodzelsj LGEteOH] EMmd
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Myl  Csoad< (2016)

246 CepheusProject Information No. 36, Final Technical Report, Passive House Institute, Hanover, 2001,
mMste. 17.

Hylsts Cso d< (NZM (RGBE) Nefidagl @s@ulation Methodology (NCM Modelling Guide) for
buildings other than dwellings in England, 2013 edition
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248 7eller, T.(2010) Beyond Fossil Fuels: Can we build in brighter shade of ghéenork TimesBU1
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249 ol d ) @©0 Pascal

20 EnerPHit the Passive House Certificate for retrofittps://passipedia.org/certification/enerphit
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%4 Temperature factor
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QH, nd, rel= (QH nd/ Oh, nd, may X 100%

) od A ISEOH ] BSH] O kLjlkts ‘jJ HO fkz Mod famists:
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Fel

m Total nat. gas: (SUMICE1 SC1.aps) u Total oil: (SUMICET SC1.aps) m Total coal: (SUMICET SC1.aps)
u Total electricity: (SUMICE1 SC1.aps) Total energy: (SUMICET SC1.aps)

T —

il ﬂ‘ I I TR TR 1 ﬂ‘ 11l

Mar Apr May Jun Oct MNov Dec

Totalnat.gas§ Slsto sy & Qo SHAAED, T ot -dIC kefldeOc treilsaatsthy O j dzj Cdil-tizc \edpidzOj dpitstsdsdsh $,0 Tot a
jdzjeed j LO ctoj OSHC k(R ksl @mht ad phHpEiEGO j§f sBothl Ocpdl ccd' j LO c©j
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Qu, n= 1021,69MWh/a

Oh, n® Qn, ndAr= 1021,696098,85MWh/m’a= 0,168MWh/m*a

Qt, nd, e (168/90) x 100=186,7%
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dLEOYE @Bl MsWlse jmMise §O0CjlsO | ES VE, ®&SHE&O
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Feh Mar May dun dul Aug Oct Nov Dec

nat. gas: (VOZD1 SC2aps)  ® Totalall (VOZD1 SC2.aps) = Total coal: (VOZD1 SC2.aps)

= Total
m Total electrictty: (VOZD1 SC2.aps)  Total energy: (VOZD1 SC2.aps)
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®passive House requirements, d&d&dls “j 25A C.

http://passiv.de/en/03_certification/02_certification_buildings/08_energydatds/08_energy_standards.htm
I
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Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec
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Frequency distribution: : % in period Fri01/Jan to Thu 30/Dec

Corrfortindex
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Frequency distribution: : % in period Fri 01/Jan to Fri 31/Dec
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Frequency distribution: : % in period Fri 01/Jan to Fri 31/Dec
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RdzH j € ) CYs deiss 6O 23,3 22,7 20,8 21,4

MW

Range: Fri 01/Jan to Fri 31/Dec

210
210

200
20
190 .
a0

180
180
170 -
150 ?
160

150
150
40 140

130
130

120
»
" & 1o
100 £

90
a0
-] -
0 m
0 50
50 50
40 40
0 ]
. II !
o % ! ! ! ———(— —— —— —— ! ! ]

Jan Fab War Ap May Jun i Aug Sep Jet Hov Da
™ Total cil: (SUMICEN SC1 S2P zeleni 2id pravinik direktno. aps) W Total oil (SUMICET SC1 S2P zeleni 2id prasiinik indirektno aps)

Totaloikz C 2 dz® §slstesh S O jdzj ead” j

Range: Fri 01/Jan to Fri 31/Dec

Jan Fl Mar Aps Way Jun Jui Aug sap Oct Now Dec
m Total cit (SUMICE! SC1 S2P zeleni 2id pass indirskino.aps)  ® Total oil: (SUMICEN SC1 S2P zeleni 2id pass direkinc. aps)

LO cj ' OFj,

8421 4 1d j degizezd tc jLCdlsHdzts

BOL ks

H

S QUEBEIHEO OROLdLO ©jLbLdsOlgaA ffdaadeydi ‘Q s dkQuedfo’ dak
1 1k d40 iy R jf EpeSrPHIVEnerPHIT(H j ) dzts)

g d BzdzOyd " j
L 2Oy O dzj

HQ'

{ ((dzd p BR 1}

e §sCOL Odj

HO
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6.3.1.2f yj dz0 ¢ wizMCtstatd § tod dsj dej HJ W dded MOdedm fyj dzOted
gAr1 Rtfal}
s Odzy j dz@BEH Pzz v A 1

1 O¢ 5 tied o3f) Yad dzOto oy (Cdutdjl H j W d ded MO dzj 1 tietOte jd' dgdetick Sfigz ¢
CjLEdOLd 5 fds0°k COIMEEREEE N SERE i stcl
[ OCMd BOddZO Isj &Y j tc Ol JoXAUZEBREO f)EOF 1 t® 28, 97
. v LdBMSBsR §jtedsHlk sjifjtcOskztt® o @aHED&OL
26Ch I MBOIStcOBRE 9 tocdzts( iy @GP 56 O O Z<d i

! T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Date: Fri 01/Jan to Fri 31/Dec

= Air temperature: +1 kancelarija 5 sekcije (SUMICE1 SC1 S1P.aps)
e Dry resultant temperature: +1 kancelarija 5 sekcije (SUMICE1 SC1 S1P.aps)
-—— Mean radiant temperature: +1 kancelarija 5 sekcije (SUMICE1 SC1 S1P aps)

Air temperaturels j a3t j 6 Ols Iz tg Dry resOliamt terfperaturets j L Iz dzls O dzls dzO0 s j o3 j tc Qdsliarttt@mper@wet 22 ©, Me an
Mei HT O OHd OdzlsdzO Isj B j OISO

4 zd€AAt j L ZdZERYE 2G| dEfQ cOlsztcO D Cifsttiis s tsictizyd * A, wyj &z2@tcd s
fjtedtsH tH CEtHddzkz HOdO

L € Odzy JddfD teyfjdaq s sldaf d3d dzj JYEOF JHSJOV dislzd@ P dztf B3 &Y} dz
(EnerPHI/EnerPH) Ztsyj diipasO¢ j ¢ ] i@ sP@R Ly tHAdshiz do
fesmists’ §<j MO’ j Qdzdz dpOL dp@uls{diyy ddts d3f thtarlj 'dz@ i) € & e
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fjtedsHE L O dzO° % dzOH dzd * d & O iz MoHGjts<iPsdiste 2 jC Clizyds g
L@AC d BAEfsydd LPHEG sO k) tg s ¢ b

1
1 T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Date: Fri 01/Jan to Fri 31/Dec

—— Air temperature: +1 kancelarija 5 sekcije (SUMICE1 SC1 S1P Bt aps)
—— Dry resultant temperature: +1 kancelarija 5 sekcije (SUMICE1 SC1 S1P BAt aps)
= Mean radiant temperature: +1 kancelarija 5 sekcije (SUMICE1 SC1 S1P B1t .aps)

Airtemperaturels | 3f j tOlsztc® 9 OLHEZR O, -Bjy zizsQuadstdz®ntsj i heOis&tc®r @ OL-HzZR O, Mean
Mei HT O OH OdzsdzO Isj BY j OISzt O

4 dzd €48 j BEFLZLO 90LHERO Inj o Py dzOK ¢ daf f tz@ d3j(Sd Bli)ry j dz

v dzd o GHEEDY &t Isifig ST BED | 2O £ 1

v) BEOOE®L HEZD O Qrddsdzd o eBE®dzd ] g &5j dzaj Myj ZOtd O
@O fded ydi 6dzj4C60H ONE JB B &S k2 dzO ‘LIS frdadts tg Gergz® OLd20

f Ofdoe ded 5 &3 BPFIRY jotc Ols Iz to G f ozO Lsyj PFOACHZOjL L d BME 5B
fjedsHk ‘j IsjBfjcOc@ oOs@&L®] {lsoljts@drdc & 09 )
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Temperature (°C)

T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Date: Fri 01/Jan to Fri 31/Dec

e Air temperature: -1 glana dvorana (SUMICE1 SC1 S2P pravilnik.aps)
= Dry resultant temperature: -1 glavna dvorana (SUMICE1 SC1 S2P pravilnik.aps)
= IMean radiant temperature: -1 glavna dvorana (SUMICE1 SC1 S2P pravilnikaps)

Airtemperaturels | 3f j 6t Olsztc® 9 OLHEZR O, -Bfy zzs®Oudzdsdz®On ts j o3¢ pc Odsliatci®nper@wed z 2 ©, Mean
Mej H O ©OHd OdZlsdzO® Isj BY j OGO

v dzd&848 v | d3PglAdc © o OL H Z@H2s 2 HadisfiEFdsidz f tod o5 dad Myd dzOted * O o
pravilnik) LO fjtedsH tsH cEtHddzkz HOdO

vj BEOOE®L HEZD O Gzddsdzd o ZBEOdzdf o di3j dzj MPE@OGG O
@O fdzd ydi 6dzj4C7TOH ONE dB B &S k2 dzO ‘LIS frdadts t§ Geriz® OLd20

§f Ofdo dzd o351 €t BDIREY | o Ols & to G §az® Lskj IPFDATAZOju L d BME s
fjedsHk ‘j IsjifjcOkicO o OCHED® e fzs@dO 9) O
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28— r
26—
24—
o 22+
®
£ 204 . i, v‘ - L" T
13 o v d A4
£ b W e
~ 18] 4 "’ I “" I
! “1’» [
A | b 5
| P e [N I B
16 --——v'v—w——f = oal ; ‘~_‘ -
. LA g ..
W4 ] L
14 \'-" L i -~ \'b‘“.',."'\.
Wy lf"“\‘,'i i ﬂ"
VA | ;
12+ * ‘
T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Date: Fri 01/Jan to Fri 31/Dec

= Air temperature: -1 glavna dvorana (SUMICE1 SC1 S2P passive.aps)
= Dry resultant temperature: -1 glaa dvorana (SUMICE1 SC1 S2P passive aps)
Mean radiant temperature: -1 glavna dvorana (SUMICE1 SC1 S2P passive aps)

Air temperaturels | 3f j tOlsztc® 9 OLHEZR O, -Bjy zizsQuadstz®nts j i meOis&tc®r @ OL-HzZR O, Mean
Mej H'O ©OHd OdZlsdzO® Isj BY j OGO

uozd 6.47 | BIGEEEEO o OL HEAMS & wazEteQded dz0C sdz f (SHRIpasddle) My j dzOte d

dAl O RE2IFOMJodglscOlsjad’ j
{Mmodls? j i & dpdfeasjctsip@shes) dzj

sd BzdzdteOdd Mk i itz OO Im)dze §dgts% 5H o SteOdzj d B3O
sMojlk? j8P0 SEHEBIME hists *j d&ONY s 8 ISUEI
fejistbyk’ j] L O HBEGDOHEOLYO MEisEIS jdz0 (sl j ide
Rdotsk. mky dddd st tsast usts zdz0 ( fdzf.BPdzdzd S &Y st
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m}

udzd€4a Mo jls? jS ) k HobtOdd d&OSCtdhfjiEpRddtou D) {pisL CizPo t
ptojHdzsMisd k& | ux (Hjfdas)

l jdzsdzde0°¢ j feshissto

SOHO ' j E fdlad¢ Ipd Bl ddzstef@aofy d Mk Efmdtses d dzOC tsdz
0 dzsd dzOy dsdzd 3z @@ fts j oB3gf RO suw déPdegflas dzON 1. d & 21
ElsfdzO o j dzls d dzd tc @ % jis totfotddg M lefts €@ dzy j zOtcd ¢ § Y iz dz@lf stcls fr
4 20 ftedetsHds (B ydeq? tubdz<d d Mmkilsjts,
9 J dzglsd &zOyd ‘ k. vded o j oL OdzdzO® M slsME O HoBLLOAdO Lk
0 j sz BztzdtcOdzd Mk Efmdztsed dzOS tsdzc f tf dotsth)isdztsd
(MdzdSP 6. 49
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Jan Feb Mar Apr

ApSyS air supphind i ls J
d daW

Date: Fri 01/Jan to Fri 31/Dec

May Jun Jul Aug Sep e c Jan

W ApSys air supply: -1 glavna dvorana (SUMICE1 SC1 prirodna ventilacija dvorans.aps)
W ApHVAC air supply: -1 glavna dvorana (SUMICE1 SC1 prirodna ventilacija dvorane. aps)
m Auiliary vent: -1 glavna dvorana (SUMICET SC1 priradna ventilacija dvorans. aps)
W Natural vent -1 glavna dvorana (SUMICE1 SC1 priradna ventilacija dvorane. aps)
w Infiltration: -1 glavna dvorana (SUMICE! SC1 prirodna ventilacija dvorane.aps)

Fras cooling vent: -1 glana dvorana (SUMICET SC1 priradna ventilacija dvorane. aps)

BMC & ) dYAGE) supplys | MAfdzOB H j 8 OF 3, 5 BEIXEO asr jydzlved@yd O, Infi
ddzseOyd O, NftdoshHde a,jFidsadigyapt &' j ¢ j

&A@ j dZsd zOYyd O kdzdo jteL Ocdzdzj MY StelsM®jj debalEd@®Bf jz 3 H

f totsfls ts te OO dgjdzdHosjtdada O dzj

vidzso d SHBBYBSEO E Ho ts @S dOQ sz B tolstelsk dzs st @ g |

fted COHZPC tcd@Isdgdbchd j ftotsdzj ¢ julfzs . CsBW stcO@
LOHBSoS? Do PR kB EZCEY detse otcj &3 2O BStOOC O E HotsSH

Frequency distribution: : % in period Fri 01/Jan to Fri 31/Dec

II Bl mm

<=6.00 =6.00 to <=8.00 >8.00
‘Comfort index’ ranges ()

B SUMICE! SC1.aps(-1 glavna dvorana)
W SUMICE! SC1 prirodna ventilacija dvorane.aps(-1 glavna dvorana)

Comfortindexd dzH j € CBd@3W st O

o ZdE€5R UM dzse d § 5l st ® jdOHsds W Afde s H dzts ¢ o j dzls f dzd 6 OF O H ¢
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63130 dP ' jS i bjttdkslsjridduySds: fmdnlsj ko

sOHO Mk emifdhBEEBIREEASNEOEOd] Mz Jdsj s j dyd’
dmisj dgifdxd  jdz Cfpy de@eldtsiisess § < MbsO® j d ddasg
femists’ j <dd@ MdMisj g BO o] dzlsd ZGOITPEE’ Lkl * O
ftedS OL Odzj6.32 1IsOB § dzd

U OB j6D] OtcORBjIsted L O s m MmMdmisj d3j , g eigletstc) < j¢ 2ds 5B dzC
f tc j EE®VE, Apache ModiiP

sdflsjd |1 sMiss’ j<j MOT | LdOf tef ' § dats

L] O°F j|Aj dZstcOdzdtet ©OHG OBF VAV dual duct

slsAOL k21s ltedtetsH dzd g
Seasonal efficiency 0,89 0,9
(MiLbdmMcOo jWdComd

ScoP kW/kW 0,57 0,7

MEZO' j° |t OMn &zOH dzd O kW{lG0®W) HE 60 0

] OL HEEhdegs j dzd ¢

Nominal EER (KVKW) 3,0 2,90
( dzts d3d dz@izdzd [
cop 3,0

Seasonal EER (kWW) 1,5ESEER 3,0
s LsdMREd [

Opjration: Mechanical ventilation Mechanical
[ irOddys O ojdisddzg d3j ~ Oded y< ©

Pump and Fan power: 1% 5%
sdz0OcO fedkfy d o4 d

g vl DHW served by Apache HVAC boiler
suvl] BffmdzEzyjdd sim B dj ttd

Mean cold water t|16AC
HIGjHS O Isj B j tOIsk td

Hot water supply tempat ur e 6( 6 0AC
stsf zO o tsH O

Circulation losses (W/m) 21 12
AdeSzdzOydssdzd G ks

Pump power kV,5 1,0

4 dz0c O &Y J

Storage system unisulated Insulated

HC ZOHdh dzd MdMmj i | RL Sdzse Odz

By Cdhzdsoyd j Ney BeERughd .| GeBRBs gddkd S s ([ (4 61/
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1 J dzls d dzO| Fixed OA Variable OA
NS dd [ ¢ ltetsdzy  do(
RdzW d dzlstc©Owgafi* © 0, 1 | 0,5ach

Ventilacija on continuosly
1 j dels d dz2© 5 dzin® O dzls dzO

During the presence
of people k& Is &
ftedmizmlse O

Flow rate 0,35 I/s/f

7l/s/person

leslss¢ 9 0OLHERO
[ fyeo j Is? j | Fluoroscent lightning 2aV/nt Led lightning7 Winf
ANdzestetsfyd dalsdzi fd | [ 4 H Mmd° Odzd

VAVdualducth s 5 J o dzad MaMmis) & o OL H Nt jctedj o Ok Of tafts ISEEos g5 ¢ © ) O

10 shfasddsy jddr §0c0dk) k00 &jwd dofwj' j¢ O
N BzOyd sd Mk §smisdedkzisd 68 L dlsOlsd §ods oL Odz

v OB A Yt HdAZO OdzOdzd f @ b jj 1° OIS @ 18O iz dg®, 3@ ,dzOueq jsdzO te g

U +whl dz20tcdts vy +4d 2]
guv +tull guv +tu2]
I st § < gu (s
] 1 ] 1
Qria [KWH/MY] 10375 892,9 607,3 499,1 8139 776,6
G 6k oL © 148 110,6 90,9 1483 1415
[ dzj 66§ IsMQna s OL [ 5 5 c 5 5
UNSjHO jdzjtcad 4 [ %) 13,9 415 51,9 21,6 25,1
R ¢ G BGE) 13,4 13,4 15,9 15,3 13,4 13,4
5 H -8 [B4]
Rend €M €6 agh EEO 23,8 23,7 23,7 23,7 24,4 22,5
[%]
[ dzj € Isted ydz@wh] dzj te 2113 196,9
UNSjHO jdzjtad 4 [ %] 6,8
rd O0ctOd3 dzO0 ffded\fdBis@esF Beptecd j ¢t &B3jMjyddo L ¢
GlEidzz HOdZO dzOSCtsdz § toed d3j daff wpytjudzQted " O wv, wu+ull
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Range: Fri 01/Jan to Fri 31/Dec
240

MwWh
=]
54

% “| ﬂ ﬂﬂﬂ i A LR R L ﬂ Eﬂﬂ

Jan Feb Mar Apr May Jun Jul Aug Sep act Nov Dec

 Total ail: (SUMICE! SC1.aps) = Total nat, gas: (SUMICE! SC1.aps)
 Total nat. gas: (SUMICET SC1 unapredjenjs KGH+S1P B.aps) M Total nat. gas: (SUMICET SC1 unapredjenjs KGH+S1P Aaps)
B Total nat. gas: (SUMICET SG1 kgh unaprecjznja aps)

Totaloibf Blstesh SO jdzjtdd j LO ChfEOGE" S GOjtebtecdoj al Ondej g@%j: fodts

v dzZdE&5AV §f sStej HAZO OdzOdzd L O tgjj dzjizteldsdD'IsjO  tf tsANKBE)] f Fjugl AP ® d U
(KGH unapredjenja) & v +#pdKIGH+S1P A) 4 & +H4KGH+S1P B)

[ OcteOd3 dzO Mz YOPL BE:. 52 slstetsh "z jdzgjteecd j LO @
HOWM®C sdz ftcddzd dai T OCQY sy BBj we®+ ) dartcd vuv+u2]

Range: Fri 01/Jan to Fri 31/Dec
2404
2304
2204
210
2004
1904
1804
1704

160

150

140

130

120

1104

100

90

80

704

60

50

40

30

20

104 I
0d _Ell _Iill _Ell _Iill _ﬁll

Jun Aug

MWh

m Total nat gas: (SUMICET SG1.aps) m Total oil: (SUMICET SC1.aps)
= Total nat. gas: (SUMICE1 SC1 unapredjenje KGH+S2P B.aps) M Total nat. gas: (SUMICE1 SC1 unapredjenje KGH+S2P A.aps)
® Total nat. gas: (SUMICE1 SC1 kgh unapredienja aps)

Totaloif slstesh € O jdzjtecd ' j LO cCwftOEEh S GOj tecJoj al Ondkj §@%j; fdets

4 ZdERVYfstcj HAZO ORZOEZJL O tBJLEdSOKO fistetsh ¢ j jKBHteed J 1§ f
unapredjenj BH+SZPAY ¢ 2 v + HKGH+SPP B)

225



V2O tej ' JJd3 bBjtedstslsj ndedyusSdrm MdMmisi d9@ (flssA@psiddr@ M
6.33). uvmdsed SEdY¥StO Mk daj fesds)® jdzd. uvNlIsjHC
6%. LVdOft]' jJid MOBs IsfhdediisdzQ G diZ2dju ¢ if BRI NG L @3]
bdz@fHdlsd B  jCOk LO ‘jHOd jdajtwcjlkmSd ©OL ] H
fsmisd<d A jdzjcjlbMCd ©OLBjH. GOSHYj ZOEJEEEY Y
fsmisd<d bEdOftej' j°j LO ‘jHOd jdzjtecjlbmSd ©OL 6]

RBZHJCM CoBYsEO oMbt j<j¢ MO0 LO OdOdkdL &0
dL Is OB jfdgd $6Q 3Rz dzif S5BEO. g6 6 . 5 4

Frequency distribution: : % in period Fri 01/Jan to Fri 31/Dec

45
10
35|
30
* ]
20
154
104
5_
pd = | i

<=6.00 »6.00 to <=8.00
‘Comfort index’ ranges ()

>8.00

SUMICE1 SC1.aps(+1 kancelarija & sekcije)

SUMICE1 SC1 unapredjenje KGH+S1P B.aps({+1 kancelarija 5 sekeij
B SUMICE1 SC1 unapredjenje KGH+S1P A.aps({+1 kancelarija 5 sekij
m SUMICE1 SC1 kgh unapredjenja. aps{+1 kancelarija 5 sekeije)

)
)

Comfort indexanges ts f fiffj dgH QS tEnd3W ts t6 O

HdEFARMH jC M CEEYSEO §shsts’ j<§@dd] &eOd th ¢ fstE s fsot O
fsmiss’ j<j¢ flsO° (RGHunapredieds) tc § & GUGH+SIP A) o Gl+iy
(KGH+S1P B)
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Frequency distribution: : % in period Fri 01/Jan to Fri 31/Dec
65

60
55
504
454
404
354
® 304
254
204
154
104
£
0- ] i 1
6.00 .00

>6.00 to «<=8.00 >8
‘Comfort index’ ranges ()

SUMICE1 SC1.aps(-1 glavna dvorana)

SUMICE1 SC1 unapredjenje KGH+52P B.aps(-1 glavna dvorana)
B SUMICET SC1 unapredjenje KGH+S2P A.aps(-1 glavna dvorana)
m SUMICET SC1 kgh unapredjenja.aps(-1 glavna dvorana)

Comfort indexanges s f fiffj dgH QS ENRBY s t6 O

Hdzd€5A RdzH j Cf) SEBYBLO foMmiss’ j<j¢ d kdOftw]' jdse Mot 0O

fsmists’ j <j 6 MmlsO° (RGHunapredienp(utasd+ o G+ S2PA) wu+a 21 1
(KGH+S2P B)

6.3.14Rdzls j ctcOyd " O B’ dodms dLOtKLO jdzgj ecd " |

s s dzf Is to Izt€ dp@EUER Isfis dzOff s 219 Cz] dzO ity j A0 k.6 €6 *s@iz) § S
fsMlsOo j W 5ls e @ teifz@ S (@%f photovoltaic j W f € Ofmdetdylsd 15
Ctod Mis Odzded *Mdp@zd Ytdts & A3l dzd o j*16fM ROZYW, 1B tEPdzj f * © 16
X 990 x 38 mm, ZOf OO d3DEk 8§ Isj x dfdsjo ctz@dzed tsH § ted B dz
fsdztso ddzj  tsotehmf)dzjtf EHe S OEZE B 00 H ZOS dEBH EF BEC@®OY !
20 Ctij Mj (ZQEEIWPHI 4 HEBLQLA) tdEjd H s diz "Cldsjdsjts t dzd o
fted S OlzO tz®B.34dzq

3%shar p, Isdf P ottps:/Aww.parenasunce.cdm/solaptineli/ir s Mj StstedMmisj d L O
s iydd® §Odz 2O d MdcEktdshms CsdhstzSyd j Mz §sihisdo f!
E tsBLdte.
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https://www.parenasunce.com/solarni-paneli/

5 OB | ZO B tSEM.© O ¢ dzptyezthd §f © 5 BY Py jLABD s gl s § & |
fNls OF 1 §+Odzj dzeft)p HSlzdEOY te " § ¢ J (Y PObpy irhpK@A) , w8 +u2)

] sists® gd+uald gd+u2)
# A1 ) 80 &0 +5s
flsOf j§ o 1 o 1
Qtina [KWH/M?] 1037,5 1002,3 877,5 650,4 520,3 902,5 854,3
dj ©6 j 5 Db OL § 166,5 1457 108,0 86,4 150 141,9
[ dz nd, 6 O L
J ¢ ( [ D D c D D
VhIsjHO jdgjtead j [ %] 3,4 15,4 37,3 50 13,01 17,7
RAZHjC M CoRYBEO
13,4 13,4 13,4 15,9 15,3 13,4 13,4
s H -8 P4
RAZHjCf CHBW KO
23,8 24,5 24,5 24,7 24,9 24,2 22,3
6-8 [%]

VO teji ' BH  JHdesE Jjdzgj e j IsMmC ted QL) teZOHCE A3t j+ o fy J
VOt tej ' j¢ 4 B©H HoO jdzijtejlbMEO tOLWjHO sy j
LVEBdzYt ZdOftejHd MOKs EEpdeOdiOr GdgdsQf dadentOteZfdiO Y
421 ¢ HSEBdEtts Mmj §ohdopi WMy @HeogEgdzdd E2daoft]’ j
Jdgj 6cjlsmE.scv wWOsdslyfigdaey O 2z jzj to dydf tald dedOy datste jo  j@ZdS
dqzodz& odHEkz ojddCtk (obttshttkz kD j%Hmthidhspttse * j ¢
CodW st 2 HoastOded Mk daj f tetsdsd ¢ J ded .

6B dCOLE | §omsiedifioklL s @sl ‘sjOBjjdijte ¢ c
6.34.Myj dzOtcd O w ¢, u dBfe+is | B Stcd § ®Mis 2 delA® p j toj L zdz
Myl dzOtcct 0O udldd ¢pr v 1Y wd, W o¢p@Re2) 1 .
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Range: Fri 01/Jan to Fr1 31/Dec

MWh

20
" \Il\l \Il\l
0

Jan Feb Mav

‘Il L _M 8 U R Il m m
)

W Total nat. gas: (SUMICE! SC1 aps, W Total oil: (SUMICE1 SC1.aps)
W Total electricity: (SUMICE1 SC1.aps) W Total nat. gas: (SUMICE1 SC1 unapredjenje PV paneli aps)
Total electricity: (SUMICE1 SC1 unapredjenje PV paneli.aps)

Totaloibf Blstesh SO jdzjtdd j LO ChfEOGE" S GOj tebtecdo al QTomepdidis j :  tdtotsH dad
ECkydzO §lstesh O jdzj Slstodudsj 4§ dzjtecd” §

vz CQl BsEEN T O jdjtcd j &OCtd zdOftej' j°¢ GdamSm rffdMmisj &30
§ Odzj 2O, MyJ dadapcedienje BVApanglin

Range: Fri 01/Jan to Fri 31/Dec
240
230
22
210
200
190
180
170
160
180

140
130
120
110
100
: ‘l |I| |I| ‘l

Jul

=}

MWh

MW E D DN @@
5852833848

=)

m Total oil: (SUMICET SC1 PV scenario SA+S1P B.aps) M Total ail. (SUMICET SC1 PV scenario SA+S1P A aps)
m Total oil. (SUMICE! SC1 PV scenario SA aps)

Totaloitf slstetsh © O jdzjteed j LO Gt " OF j; dBOLEI
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Range: Fri 01/Jan to Fri 31/Dec
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W Total oil. (SUMICET SC1 PV s o SA+S2P B.aps)  ® Total oil. (SUMICET SC1PV's o SA+S2P A aps)
W Total oil. (SUMICE! SC1 PV scenario SA aps)

Totaloil-f slstets) tzPtcecd " j] L O ctey " OF j; &BOLEI
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131% otej o5 11,0%9o toj d3j| 155%9 toj d3j
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LOjHOd jdaj toc j 19 fipSsdy j eaDuists jbrs s H das & 08 & dlz dz® O tzy s O 1
C ) k30N j BEiz@l %.

Jeddsj desds BjwO® S ddiO fj ©flse Otk EnerPHitkq dzd d3O dze
M telsdW d¢ Oyd Sebdieoisisof@Psd HO Mmj dBsck sMmiss Oted
felstesh © d Jda eed’ Jd L dBOPE o) OF giCdpdsd® fdfd €O L O M
N ddg&®dey §Ldyd J iBdjjt€disls iftEmisteQLiteiG . s i S
COdeyd dzOfef B f ° "frifteiasiy j dzls 2 O dAdzts o s H o3k B4 fiptpaf < iPldzd

%O 1961 §L b dzOdsAshYOs 6 j H dz0 O dz0 dAfkz® iz € O KO dzcfy
6.59

Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec

<=6.00 >8.00

W VOZD1 SC2.aps(p kanc 7) W V0701 SC2 scenario S1P . aps(p kanc 7)
B VOZD1 SC2 scenario STP passive.aps(p kanc 7)

>6.00 to <=8.00
‘Comfort index’ ranges ()

Index comfortrangessf i ¢ ddzH J S MO C B LO

4 &8V § Stej H &zO @dEBdakIO dazaj S MO ©Ots d t=ftded kifj @) & dizy) £ dze
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233



Range: Fri 01/Jan to Thu 30/Dec
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2204
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1704
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1804
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1104
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904
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704
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|| ||
o T TnT T TaT Tao

Jun Aug
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=1

W Total oil: (VOZD1 SC2 ap: W Total oil: (VOZD1 SC2 scenario S1P aps)
B Total oil: (VOZD1 SC2 sc enarlo S1P passive.aps)
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68 ChRY SpD6| ¢ Y St P8 6
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[ dzj 8¢ J IS @ L 1§ G ( £ 5
VhisjHO jdajteed jJ dOSCtsde ftoddsjdej §0OCjls0O d 17,0 20,7

uff 5? dod @ Sh dstetddzds j AlFLOv E Triple Glazing SC=6, U= 1,45V/nfK 1 O d3ts

1,27 WIMfK , 1=Low E Triple Glazing argo$C=6,5
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sB  jCIslkz, f smMdBBOteO <
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Range: Fri 01/Jan to Thu 30/Dec
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 Total ol (VOZD1 SC2.aps)
Total oil: (VOZD1 SC2 scenario S2P Al aps)
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Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec

.

<=6.00 =6.00 to <=8.00 =8.00
‘Comfort index’ ranges ()
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654
60
554
504
454
404
354
30
254
204
154
104

m
L

o
L

W VOZD1 SC2.aps(-1 p glavna dvorana) W VOZDT SC2 scenario S2P B1.aps(-1 p glavna dvorana)
B VOZD1 SC2 scenario S2P Al.aps(-1 p glavna dvorana)
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Range: Fri 01/Jan to Thu 30/Dec

140
1304
1204
1104
1004
90
80+
704
60
504
404
304
204
104
- e s e
Jan Feb Oct Naov Dec

Mar Apr May Jun Jul Aug Sep

MWh

=]

=]

M Total oil: (VOZD1 SC2.2ps) W Total oil: (VOZD1 SC2 scenario S1P+52P.aps)
W Total oil: (VOZD1 SC2 scenario S1P+S2P (b1).aps)

Totaloitf slstetsh ¢ O jdzgjteed 4§ LO Gty 0O j; dBOLEI

HZdEERU Y Sj HEO OdZOkdL O flstesh S| jdzj becdd jfs@ @i  OF j
fMyd dzOted v @ Mutdddd) o) tdiffly jodzOted * © o) 1 }(HucXldzj(dBOL d3j t6 ©

Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec
751
70
65 1
60+

554
50
454
404
#3_
30
254
204
15
Enl B

<=6.00 >6.00 to <=8.00 >8.00
‘Comfort index' ranges ()

& ;S na m

o

=}

m VOZD1 SC2.aps(p kanc 7) m VOZD1 SC2 scenario S1P+S2P.aps(p kanc 7)
B VOZD1 SC2 scenario S1P+S2P (b1).aps(p kanc 7)

Comfortindexrangessf fj ¢ ddzH j C MO S SBW StcO

S QU BSBIHEZO OdOMdL O ot Hdsmisd i dakts € jndkyJeigt® L O ¢
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Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec
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70
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B0+
55
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45
404
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254

204
154
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7 , , [

<=6.00 =0.00 to <=6.00 =8.00
“Comfort index" ranges ()

W V0ZD1 SC2.apsi-1 p glavna dvorana)
VOZD1 SC2 scenario STP+82P.aps(-1 p glavna dvorana)
W V0701 SC2 scenario STP+52P (b1).apsi-1 p glavna dvorana)
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RfMY ¢ jdzd EfMmMdztse d Is| 13,1%
CERY B@&YJ ZOtwdHg € f] o tej d3j 11,0 | 155 11,4 15,5
CEdiW s&0O 6 B tstc O ¢
RfMY ¢ jdzd EfMmdztse d Is| 21,4%
CoBY EEB@PdO Cf S otsj dj 226 | 23,7 22.9 24,6
6-8 B 5t O ¢
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10 shdselk HeBd jddn ©jLEdsOO &syj Mi ¢ &dhk
B0 kdOftj' j*J BB JEO LDk Bl §H0Ed
bdzOftej' j° O 20 bkdedojteL Okdes’ MYcsbmMSis’ HoskOd:
(MYyj O d)s! teddj desds Bj 6O bdOftej' jSO MOBs dO L
Cdl tej sdets dp fitweidpictgids MEBE St OL BEMBEERd ZdO®ftcj ' § ¢
‘" jHOd jdzjtc(B®C fls t@HEBBE DS OL ' j] L kdsOls]
6.38.

Range: Fri 01/Jan to Thu 30/Dec

|| || ‘ ‘l “ e “
ar

2304
2104

2004
1904

1804
1704
1604
1504
1404
1304
1204
1104
1004
904
804
704
604
504
404
304
204
104
|

MWh

=}

=]

J \\ Aug
B Total oil: (VOZD1 SC2 B Total oil. (VOZD1 SC2 sc Q1F’ aps)
Total oil: (VOZD1 QCE s Q1F’ passive.aps) B Total of I (VOZD1 SC2 sci o 52F Bl.aps)
B Total oil. (VOZD1 5C2 sc QF'A1. p) Total oil: (WVJZD1 SC2 sc QWPQP.F)
W Total

al oil: (VOZD1 SC2 scenario STP+S2P (b1).aps)

Totaloibf Slstesh S O jdzgjteed j LO ctoj OF j; &OLEs

4 ZdEBBL Y Stej HdZO OdOLIL O jLEkdksOkO folstth S [SCHHzi ted  j L C
foddi jddn MISIREO G(B2FABIH 14 1) {S2AP+S2P d S1P+S2P bl)

A1 0t P +1L J ded sOToizsIs? § ©

) Sdzsok@2d o j oL Odzdzj Ho StQjzkl SBEj A EOS jHd® | dzOds
bdzOftej' jS O fojldshdse v HdCes O Hpwezd§O HOWEE @
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Hdzj ofplajj sdzsfisd k& bkdzde jtoL Odzdzs® HotstOdzd j L OHt
ddalsj dzL diIsjls Hdzj o dzj Mo jGdifdyisteMe jjls fjsBjsds "0z 4 tg deff
MdBzdzOyd  j. | 0S¢ tdz fd d3zd oIS O tizjin) dzis@6 @F, 8fs sHlp tsticHO d
45md X45misCOL Odzs i Is d @O dzgzd ‘dgQ dimijpdjdidiss ¢

sfo jls? j ¢ HeazB@tc ©tzfs45mHl HlsOo? jdzs ' j] HotMstkzSts MMl
Oteetsdzs g MO * j Hded 5 daf B9 P BY g O dedzdpd MWK | Bt & U=
Unoas Tlbt4W/m’K g=0,5{ to j dz&PHE/ENerPHIt U= 1,0W/nmPK Unogs s 06 dis

0,79 W/mPK g=0,3) 1 ts ) ls d dedplr Idzciids Ofistsfls tgjsdzjStafc o © j d ddeH j S Mz
L O kdzd o j toL Qfceoglals]Hoipts=ite Qlkipiic @ o IsdzQ § @jdadgshig jsls? j € O

Myd zOted " © &2} ftoddzj desds B 6O 5 ff keip @BOJ dzdzd ¢
EnerPHIt/EnerPHIt j tslsdW S Oyd “ d f tehB8BL Oded Mk k& Is0OB j dzq

vOB HEQ J L EdzsOIsd p@EsdzO) e BJ €zd 1 njyd@fiStc dsm® j Is? § ¢ J
21 21

. 21 " 21 “

{dLEdlsOld 1 tOo d dzdzd € EnerPHIt/EnerPHIt *
1 e Q9 d dzdzd| . | EnerPHIYEnerPHIt * )
+L J dgdgts Mo J +L j dgdgts Mo |

Onna[KWHTY] 847,9 858,1 810,5 8204
[ dzj &6 § Is ) Qdlne e OL E [ D D

S HO jdzjSecs
v i Jitz 17,0 16,0 20,7 19,7
femists” j &4 MO
RdzH j C ) CusHspes tq 22,6 22,8 237 234

{jLEdksOld fk §5COLOkd HOL BN KEGOOEG § fstsasts™ * @° jj
Codsl @) L ZOlsdes §sBE? N OS] L O fyj d2Oc@dss w21 )
SMmoe dIs™gi¢ iB¥sck HOSBaNE &S fapdis d3 ¢ 4ty LesisA@ d3O dzfn d
ftesf dMOodafs.d dzdzd S sd3 5 ([ ) t § O i@ OGiJ B & J BO
f s d EQaBRHIENerPHI | tls d Y& Oigdzd.C O 6. 67
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h

75+
70+
B 4
/04
55 ]
504
4 4
404
35
304
251
20
154
104

S & n© S m

o m

190

180

1

=
=]

1

=
3

1

@
=}

1

=
=1

1

@
=

=1
=}

1

S

1

- N W e O D W @ w D
5 8 848 838 3 3 8 8

Range: Fri 01/Jan to Thu 30/Dec

Jan Feb Mar Apr May Jun ul Alg Sep Oct MNav Dec

m Total cil: (VOZD1 SC2 seenario S2P Al.aps) W Total oil. (VOZD1 SC2 scenaric S2P (praviln) + zenitaln. aps)

Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec

<=B6.00 =6.00 to <=8.00 >8.00
‘Comfort index’ ranges {)

B VOZD1 SC2 scenario S2P Al.aps(-1 p glavna dvorana)
B VOZD1 SC2 scenario S2P (praviln)+ zenitalno.aps(-1 p glavna dvorana)

Totaloitf slstetsh € O jdzjtead " j LO Gt " O j; dBOLEI
Comfortindexrangesstf ffj ¢ ddzH j $ MO S s Stc O

4 dBERL § Stoj H&ZO OdZOddL O ©jL kdlsOls0O (fEdstfzd@m d @ § tsless (50O
( HEGlgl) ZOtd ' O Quas #afjodpdsGftg) ' j ¢ j ft ) t6Oo ddzdzdS b

tdLzdlsOld HJdOBdUSdns Md Bzjddds  Bhg OJ Mg dsE EH
Glolzffjte ¢ OL Oded &&Z dzO Mmdzd yd
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1804

1704

1604

3

18

=}

140

=}

131

=}

1

=]
=}

1

=

1

MWh
MoWw o= o D N B g D
5 858 5 8 3 a3 &8 8 8

=

Jan Feb Mar Apr May Sep et Nov Dec

Range: Fri 01/Jan to Thu 30/Dec

Jun Jul Aug

m Total oil: (¥OZD1 SC2 scenario S2F B1.aps) ® Total oil. (V0OZD1 SC2 scenario S2F (passiv)+ zenitalno.aps)

Frequency distribution: : % in period Fri 01/Jan to Thu 30/Dec

754

m o ;o

o

B VDID1 SC2
B VDID1 SC2

70+
65
50
55
50+
451
404
ES
35
30
25
2 4
1 4
104

<=6.00 >6.00 to <=8.00 >8.00
"Comfort index’ ranges ()

scenario S2F B1.apsi-1 p glavna dvorana)
scenario S2F (passiv)+ zenitalno.aps(-1 p glavna dvorana)

Totaloitf slstetsh ¢ O jdzgjteed § LO ctj " OF j;
Comfortindexrangesstf ffj ¢ ddzH j € MO C B stcO

BOL ks

sz C QUG BBT HdZO OdzOdzd L O Hihij jff Asfis@s ¢ 6 W @ tetgdictd ¢ 'S jj
421 jidBidEs flo j sdsskOe G & oz @dzd j & 4 2

fyj dz@ @ & €S2P Bl

EnerPHIt/EnerPHIt (passiv)
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6.3.22f y4 dz0 S sl@W stcO dz2OCtsdz ftedd3j dad HJ W ddzd MOded = 1
A1 61 R+J11)
sOdzyJ z@tedz3ts® j dzz o A 2

1 OC tfded d3jndgjj dzOtcd " W esicl ' pded Mk toj L Bzt G Y ¢ Hfdas
CHY SO Lk S aEpyiEoSfesl j S0 fomss j<j¢ d kdOf
[ OYUIEOdzdz0 ] & j Ok @00 OREAER FEOj < OBBHIAC | dzO
b §sfhdjfeHdyjoddds yOmse dBO, &OS soz cPElSES o ©,
fjtedsHE Isjodl jHiEzG O wOdfuy shPlddiidi | € @¥ADo Odz t©OH dzts @
oo @] kC?bkydoe OF O fpdedjC BHSHG 88°7dzd0Q bk ) od dzs¢ b

T T T T T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Date: Fri 01/Jan to Thu 30/Dec

— Air temperature: p kanc 7 (VOZD1 SC2 scenario $1P.aps) —— Dry resultant temperature: p kane 7 (VOZD1 SC2 scenario S1P.aps)
—— Mean radiant temperature: p kanc 7 (VOZD1 SC2 scenario S1P.aps)

Air temperaturels j i3 j tOlsztcO 9 OLHEZRO, -Bjy kzizsQuadstz®ntsj f eOisztc®r @ OL-HEZR O, Mean
Mtej HCOBI  * OdzlsdzO Isj B j Ozt O

4 zd66AT jLEdzsOlsd HddOBdUS dn fpd@skHiry®@ Odzy j PG| 80ls B00
qdzis j o § G dd®te s 11 ¢

Viteshisstel § Odeyj O dZOf s g0 § I jf asj iz L PPOH B O d3j 60O
MyPed & BALY OEREMNEE j <O Isj Bk cokdtsdz o @0 HiEE Bis t
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MO MdzdcPuvbeLgBMEtsd §JjtcedtsHODd J tsdeQ <DdADH dzdl * ds J d3t
9@AlZR0 k ftshMisstokzAQOdiy fad@ded B Q@2 G 9 8k 1 tod dzs@ Iz

T T T T T T T T
Feb Mar Apr May Jun Jul Aug sep oct Nov Dec

Date: Fri 01/Jan to Thu 30/Dec

Air temperature: p kane 7 (VOZD1 SC2 scenario S1P passive.aps)
—— Dry resultant temperature: p kanc 7 (VOZD1 SC2 scenario S1P passive.aps)
—— Mean radiant temperature: p kanc 7 (VOZD1 SC2 scenario S1P passive.aps)

Air temperaturels j a3t j 6 Ols Iz tc Dry redbltamt terAp@raturds j L Z dzls O dzls dzO Isj B j tOlskztc©® 9 OL-HEzm O, Mean
Mei HT O OH OdzsdzO Isj BY j OISzt O

4 dzdE68QU] BEFPEZtcO o OL HEZR Ou K2AZOO tetg] 2@ 3] d2p fPLR ddmsive)

gAr1 ot @1
vdzd o § oL Odzdz@BisSH g HAD O dz® 2

Ui B JtcOskztc® 90OLHERO d dEdwdstctf ®ddgs dzi H 8§ kb @&zt d
fted S OL OO | . Jd0 dpgdsfQHONE.d70 BB CL7 dzO0 st dzd * j ¢
Ho 5tc O.dzliz iOI d o dzd o3 a3 YA | PooOBLEHSHER JO. dzQils dzts EZ &3O | dz
420 3@, 102 L d defiySesidg tlsjj B j 6 Of iste @ < © Gide TPL 4dzts ) d
6,4dCdzj f sftcj Hdzts o] ftsyjlscoO ctcd® OF O.
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 Mbgbabbiakidy

Temperatu

“ ¢ IR M
mi".w y '--.\ ‘,’ ¥ .;‘ v',.‘_v

] ¢ | v - [ | &
12 1 SR 1 L IR
| BT \ AR |

T T T T T T T T T T T
Jan Feb  War Apr May Jun ] Aug Sep Oct Now Dec
Date: Fri 01/Jan to Thu 30/Dec

—— Air temperature- -1 p glama dvorana (VOZD1 SC2 scenario S2P A1aps)

— Dry rasu

rature: -1 p glama dvorana (VOZD1 SC2 scenario S2P A1.aps)
Mean radiant temperature: -1 p glana dvorana (VOZD1 SC2 scenario S2P A1 aps)

Airtemperaturels | 3f j 6t OlsztcO 9 OLHEZRO, -Bijy zizsQuadstz®ntsj i meOts&tc®r e OL-HZR O, Mean
Mej H'O ©OHd OdZlsdzO® Isj BY j tOEZzO

4 ZdEMT) Bfapietc O o OL H Z@HS 7 Hala® Gdiz f tod o3j dzj @BAPABROtd " O w21

Ui B JtcOskztc® 90OLHEZRO o doidwdztctf @ddzf dzi H ftg F edets
fdCOLORO “j . [0 ddEdogoIa.dM ksl do s dd‘ j¢
Ho tstc Adzllz IO M d o ded d3 g Qi jic Ols 2 tc @ PO Y WAOR @ ‘i dets
288AC. v L d BMS, L &.j tsq @l Qddds & & Gz 9 9) G LOGHES @

gL dzsmtC. 8, 61

T T T T T T T T T
Jan Feb  Mar Apr May Jun wl Aug Sap Oct Wow Dac
Date: Fri 01/Jan to Thu 30/Dec

re: -1 p glavna dvorana (VOZD1 SC2 scenario S2P B1.aps)
& A p gfaia dvarana (VOZD1 SC2 scenaiio S2P B1 aps)

ature: -1 p glawna dhorana (VOZD1 SC2 scenario 52P B1.aps)

Airtemperaturels j &i3f j tOlsztcO 9 OLHEZRO, -Bjy zizsQudstzomBj @ hpOB&Rt uMean- radi ant te
Mej HT O ©OHd OdglsdzO Isj B j cOztcO

4 zd&Myj BIfGBLO 9 0L HEZAdS 'z HaisteQded dzO0C tsdz § SHRBL)Ae] My dzOte
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) cdiesHdZzO o) dasddzOyd O Ho stcOdzi

#Yyj Otdts w1l d w2} dzj klsd yzdzddad) tea Pddsa) dzofid O el
HoSteOdzj d SOdyjdkOted ' j bk MyistsmSosd yjdstlk. ¢
god §toudfidEledo j tL Odzdzj MY GlsMe§’ babBicDdsy & Kk
(BOdkzj MOdj qkOOEOoRldinOady o j disd Oy ds o dz® dzd o j
E st j<jd& MOk dzj B8O GedesHddz o j dzsd d&zOy(d
fedebHdse ojdsdddeOs 0 ke foshmsto.

Date: Fri 01/Jan to Thu 30/Dec

M: Apr Ma

Y

Oct Nov Dec

ApSyS airsupphind mils j 3MSC s MdzOBH j 9 O°-§ f MAMHEEDPAE | a Of jfsmddmkdd aa jydzlvdedm@Qyd * O, I nfi
dqdew ddzlstcOyd ° ©, NftcdtsH dz0e a, fragcdotin® vedin dzO' § ¢ j§

1500
1400
1300

2 1200
1100
1000

900
00
700
600
500
400
300
200
100

0

Feb

Jan

P

Jun Jul Aug Se
vorane.aps)

aps)
s)

ar
-
gla

m ApHVAC ai
m Auxiliary v

4 &M | dzlsd Oy d * &) kigd B Bl Oz H o st Gdajls S j G©H jrpizlsef A2y d © O
fodosHds o j dzls d dzd tc OO gz} 1 Heastis@dej® b dzd o j toL

viMdzcod SCEBRBYBKLO E HotsttOdzd OS2z HtidlicsHUBGE ¢
fosmMted®OL Odzd Mk d&O MmMdzdyd 6. 73

248



Index comfortrangessf i ¢ ddzH J S MO C BV BKLO

ddzd&MRuvikso d CtdBW stc® k£ HotteOdzd dZOCtsdz ftedtotsH detsE o

stRW st ©j ddjtffplsukli4detae 6§ 3j dz0 Leifsms@ed(dgD iz ¢ tsH dats fi
(ddznj ¢ CE@YEEO WY B jgd @de 8O NEAHAP 8

gAr1 ot mR1IFOMdodz MisteOsjed J

dd BzdazdteOded Mk BEfmdztsed dOCtdz f,tedifl)fdal o dadi~ ufdd Plsz
HiWdddmMOdadin d E thugges g twjh O tsMmdtsej d BeBddCte
ftodtosH dzts Sdeddsftglf Qzdzlz waE@QAE] &3 H Odzd O | ]
L j dfilsf &5 tsfo jIs? jff tg i OwkZdjC Os e jIs? j desls Ho tstcOdzj
2dzOf toj ' § ¢ Ou Ay juiifSdets] " ©Mo [ WS P 6. 74

Daylight () DA Fachr (%)

IS

I
120‘00 r=u I Ef’:
= 80.00 E,,L i — oe
S A Iiggg T]fﬁ - 7;
BT ITTT T o5 L T ar =

Daylight H dzj o dzad e j Is? O-W, 0 COsasytd iHgdRite dija cfifeojrls dzts i ls d

sdzd CQ 6BlLWWHtcsH s Mo jIs? jdjjzO & tizdzo § tod Gilzdzj + M jSdlPRlcd * O u 2]
sfmoe j Isfje’di¢ OL Odzts & | ux (dzjets) d DF % (HJfdas
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VS df Bfgls Oo d domlzts fyoj jEPls) ¢ | izl Sifglfte@idef dets Mo jIs? j ¢
LO tjCttjOldodsts BOo? jS )] Mitswklstsd | wemnflsds §he

plodzs ftot? dts. o] in JipiaOwedsizsds 8 O dsz d§ o fj dai Hetf tf etk
MOlsdBO O lsOHO OyS f wxfifeQidiztsj “ojj.n Is

632300t j° ) kjtdskjndduySdr mdhlsj ko

gA1 ot RO

Il s’ j<j MO J dflisdsdelg i<tgfedzj diydifylgd o BPE @ °j Qzls d &zO*
o jhsOYS s Mo j 6Pl © LOGHBHE OL Odzj

U OB j6dHD)] Otc OB Isted L O s m Mmdmilsg dzj , fsmMs’ j<j d kdO
Modul, RL 9 tstef tc (@ Ootaftzded(¢ {4, 1 twddzEeaPrTud § EEOigddg0O

edimlsjdz (1 sMists® j<j MO j LAOY 6] ' J dalS

Jted " O j|AjdasteOdzdzs tOHJ " Ol VAV dual duct

stslsaOL z1Is ltedtetsH dzd ¢
Seasonal efficiency 0,89 0,9
(MiLbdMC O JWdEOomd

ScoP kW/kw 0,57 0,7

MEZO' j© j|{ OMR ZOH dzf OCGKW{I@GIRW) HE 600
JOLHEN a5 R zO' j dzd [

Nominal EER (KW/kW) 3,0 2,90
( dzts B dz@ylzdzd [ [
COP 3,0

Seasonal EER (kW/kW) 1,5 ESEER | 3,0
g LB d [
Opjration: Mechanical ventilation Mechanical
JdrO0ddyscoO ojdlsddzg d3j » Oded y< O
Pump and Fan power: 1% 5%

HdzOc O 34 d oJ d

RN DHW served by Apache HVAC boiler
vl Gfffdzzy jdd sim B dzj tetsd3
Mean cold water t|16AC

HiojHS O Isj d3f j tcOIskztg
Hot water supply [60AC
stsf zO o9 tsH O
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Circulation losses (W/m) 21 12
AdeSEdzOydssdzd 6 ks (

Pump power kW 1,5 1,0

4 dZ0c O f k&Y j

Storage system unisulated Insulated

4 C dZOHdN dzad MdMisj d3 | RL Sdzse Odz
] j dgls d dzO| Fixed OA Variable OA

AdSCfdd [ ¢ ltetsd3f “ dod

R&GWqdseOyd O 0, 1 |O0bach

_— . During the presencs
Ventilacija on continuosly

) of people k& Is &
1§ dzls d dz® 5 dzin @ O dzls dzO

ftedmzmlse O
Flow rate 0,35 l/s/f 7 l/s/person
leslss¢ 9 0OLHERO
[ fye j Is? j | Fluoroscent lightning 2aV/nf Led lightning 7Winf

ANz stesmyj daisdzj Md | [ jH fd Odd

VAVdualductH o 5y j o da MOMisj &5 8 OLHEN @56 G OO d RO jCO MO fosdidodd ft

10 shdsok fiddsyjddt: §0c0dkks0Ld &j 0 kdofs,
N Bzzoyd sd Mk §shsdecdzisd BAL & @B ]t Gdef S Bl C
Efikzse d dz20Ctdz bdzOftj' jSO B jSCkO BjL bkddoj
Isjteddslsj ndzduSdr MdMmisj GO, s vydudidl L Ojs d W PBdz 2 iz if d
Ho SteOdzj d EdzOf e F'dFR" MdEists dg®ls j Adedu & 6 $ 4.2 j e Odz

v OB AL f tsStej HAdZO O dzOdzd L@ jt& jj Lf BOdzlsQ laigEs figdi®® | eg@ Y dz0tc d ts
sy +ull d suv+tu2]

. gy dz0ted s # Y J dzOdey &4 } # Yy J dzOdsy &2 }
1 sfplsts® j <
(sd1m) 0] 1 ) 1
Quna[KWh/nT] 1021,7 969,9 627,8 490,1 843,8 807,5
) 56 j 15 1) Oos ke OL & E 176,6 114,4 89,3 153,7 147,1
[ L
(ded Bed e E D c t D
VhIsjHO jdgjtecd j [ %] 51 386 52,03 17,4 21,0
RdzH j &) C Bd3W Ste@H
13,1 12,3 11,8 16,2 12,3 12,4
6-8 [%]
RAzH § € C 3% 5t @8 ¢
21,4 21,5 21,7 21,9 22,2 23,7
[%]
[ &z € Isted ydz@MWhidzj te( 154,4 140,5
VhIsjHO jdgjtecd j [ %] 9,0
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LAzO tej 'sd Middplsj BO fsMisdyi MHlMKEdLEEEO]) LBE P f
dzj ftetsdzy F jded. VM IsjHO E { t5IstOO%uddz0ifdaii< 1§t dj wiizifn Ojdd
bjtedtslsy ndzd USdn MdMmisj 3O MEeBjdEPAIBE Y § Mz ZPEE O QK
“JHOdz jdgjtec jlsmCd tOL tojdH .z dfOtdasify JtF Oh lsdsD,Cits<dg ey Uijls
su+tul)l d du+d2)]l ftediOLOd "jJ dO MddzjHj<dd mdd¢

Totaloibf Slstesl PEd  j LO Coj O-fubs®LEO, j@ycdl jat Ogdsj  0OF j; fedits

HZdEMu ] HdZO OdZOdzdL O to] L kz dflesidsas * ) Isjtytssnfif HEQIUHBIL Btz  © J
fyj dzO 66 U ® u & KGH* SIPA) & u + «KGH+ S1P B)

Totaloif slstesh € O jdzjtecd j LO cCwftOEEh S GOj btecToj al Ondkj §@%j; fdets

4 dzd S Q V6 .BTG H &ZOK PED A OBO § slstesh S j | dajdsssHdj dp@dp@iRsds © | < j ¢
My} dzO e KGH), udT@l+ tfKGH+ S2PA) & 81+ {KGH+S2P B)
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