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¥YTunaj pexxuma kopumhema 3rpapge
HA YKYNIHY NOTPOLIIbY eHepruje
CrpyuHu paj

Y pady ce pasmaiiipajy enepzeiticke Kapaxiepuciiiuke jeOHoZ ciiambe-
HO-110CA08HOZ 00jekilia, YKyiiHe kKopucHe dospuiune 1300 m?, koju ce na-
aazuy beozpaoy. I1pojekitiosaH je jeOHoyedHu cucitiem loiao800H02Z pa-
oujatmtiopck oz Zpejarba, ca paz0eaHURUMA U CAOUPHULUMA HA KOJU CY Upu-
K/bY4eHU CHUPYJHU KPYZ08U 3a C8AKU CILAH, OOHOCHO 34 A0KaAAe HOCEOHO.
3a cucitiem xaaberba tipeosuberu cy aokaaHu ypebaju 3a ceaxu citian/
/nokan iocebno. Ypaben je ipopauyn zZyouitiaxa iloiiaoitie 3a o0jexaitl
ipema DIN 4701, kao u tipopauyn oobuitiaxka moiaoiie upema ASHRAE
transfer function method koju 00yxeaitia anaaudy 4aco8Hoz oliitiepetiersa 3a
ceaku caitl, 3a kaumaiticke ycaose beozpaoa. Taxobe je uspauynaitia 2o-
oulLrba HOMWPOuHa eHepzuje 32pade Koja, iopeo toiipebe 3a zpejarbem,
xaaberwem u eHIUUAAUUJOM, 00YX6ailla U HOWIPOULIbY HlOTine CAHUILADHE
s00e. [locmaitipan je yiuuuyaj pazauquiiux pexcuma kopuuibera 3zpaoe
Ha YKYUHY 200ulUrby HOWpouiry eHepzuje. Bapupane cy ttiemiiepaitiype
VHy@ap dpociiopuja 3a 3uMcKU U Aeiliku pexcum. Dopmuparu cy pazau-
quitiu apoguau paoa cucitiema xaaberba y pyHKyuju 00 Upucyciisa Ko-
PDUCHUKQ, UHCIAAUCAHOZ OCBeillberba U eaeKitpuunux ypebaja. Takobe je
pasmatipan yiiuyaj yHympautkez 3acenyerba Ha 000uilike iioiaoitie 00
CYHUeB802 3pauerba y aetlitbem iepuooy, 0OHOCHO HA 200ULUMY HOTUPOUL-
by eHepzuje 32pade. AHAAUSUPAHA Je yuitieOd eHepzuje KOja ce Moce HOC-
wiuhiu dpumenom o0zosapajyhiux pexcuma kopuutherba 3zpaoe. JJomunan-
flaH yuiuyaj Ha pexcum Kopuuithiera 32paoe U payuoHaiHo Kopuuihierse
eHepzuje umajy KopucHuyu 3zpaoe.

Kibyune peun: euepzeilicke kapakitiepucitiuke 32paoe, pexcumu

xopuuwherba 32paode, 200ULUHA HOTIPOULHA
eHepzuje, yuiitieOa eHepziije

YBopg

Wmajyhu y By 3Ha4ajaH nopacT MOTPOIIHKE eHEepruje y pa3BUjeHIM 3eMibaMa U
TO 1a ce of Tora 20—40% tpoiu y 3rpagama [ 1], Beoma je 3HauajHO MPOYYUTH KaKO j& MOTy-
he cMamUTH NOTPOIIKY EHEPTHje Y 3TpajfiamMa, IPUTOM He YMamwyjyhu ycioBe yrofHOCTH Y
srpajama. KoHBEHI[MOHATHE Mepe 3a 000JbllIatkhe eHepreTcke edukacuoctu (obpa rep-
MUYKa M30J1alHdja, IPO30PpH Ca HUICKOEMUCHOHNM CTAKJIOM, HAJICTPEIIHUIE U ayTOMaTCKa
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perynaimja) MOTy CMalbUTH MOTOpIIY eHepruje of 20—40% y HOBUM 3rpafama, y 3aBUC-
HOCTH Of] THIIA 3rpajie u JTokanuje [2].

Y pajy je npuKa3aH yTulaj noHalllamba KOPUCHUKA Ha pesKrMe Kopullthewa 3rpajie
U Ha yKYNIHY IOTPOIIY eHepruje. Y pabeHo je Bullle cumynanyja 3a pa3jaInduTe peskume Ko-
puithema y JeTHUM U 3UMCKHIM YCIIOBUMa. 3a CUMyJIallije y IETHIM YCIOBUMA je€ KOPHII-
hen ASHRAE transfer function METOR,.

Onmnc 3rpane

3rpaga Koja je cuMyJapaHa ce Hajla3W y IeHTpy beorpaja, yKymHe KopucHE
nospumHe 1300 m?. 3rpaja je npojekToBaHa ca 106poM Tepmuukom u3omanjom (0,37 W/m2K
3a CTIOJBAIIILE 3UJIOBE), ca Tpo30opuMa npoceuHor kanureta (1,8 W/m2K, a = 0,4 m3/mhPa??).
3rpaja nMa oipyM ca rapaskoM, IpU3eMIbe U IIeT CIIPaToBa, ca YKYITHO IIIECHAECT CTaHOBA, Off
KOJHX Cy JiBa JYKCY3HHU IIEHTXAyCH 1 JIBa IOCJIOBHA MPOCTOpa y MpU3eMiby. Y MOAPyMy ce
Halla3 TOIIOTHA NOJICTaH!IA, TPEKO KOje je 3rpajia moBe3aHa Ha TaJbUHCKH CUCTEM I'pejama.

Pesyaratu cumynaunmje
Toueitine tipeititiocitiagke U ycgojere 8peOHOCTU

Crnmynanyja je cipoBefieHa 3a JIeTHH pexkuM. HanpasibeHo je Buire mpodmuia 3a
MHCTATMCAHO OCBETIbEH:E, EJICKTPIUUHE ypehaje, yHyTpallmhe 3aceHUeHhEe U YHYTPaIllhe 3a-
nare Temneparype. M3padyHaTu cy oOUIM TOILIOTE 3a Ley 3rpajy, y (OYHKIMjU pas3iin-
quTux npocuna (,,npocun 1”). BapupaHe cy Tpu BpeHOCTH MHCTAJIHCAHE CHAT'E OCBET-
Jbema y cranoBuMa: 5 W/m?2, 10 W/m? u 15 W/m?, yaumajyhn y 063up MoryhHOCT 3aMeHe Ioc-
Tojehnx, KOHBEHIIMOHAIHAX CHjaJINIa, INTEAJbUBIM. 32 IIOCIOBHA IPOCTOP j€ YCBOjEHO Jia
Ce MHCTAJIMCaHa CHara OCBETILE A HE MEa 1 M3HOCH 25 W/m?2. 3a WHCTammMcaHy cHary oc-
BeT/beHa 15 W/m?, HalpaBibeHo je 4eTHpHu nopoduia, Koja cy Mehyco6Ho nopebena: mpeu
je ,,ipochmit 17, Koju y3uMa y 0063Up 1 IPUCYCTBO JbYAH U IPUPOJIHO, THEBHO CBETIIO, & OCTa-
i ipocpmim pasmatpajy 30, 50 u 100% wHCTanmMcaHe CHare OCBETIhEHa Y CBaKOj IIPOCTO-
PHjH, TOKOM IIEJIOT JlaHa. Y HyTpalllikhe 3aCeHUCHE j€ BApUPAHO IPEKO YKYITHOT Koe(uiu-
jenTa 3acenuema: 0,811, 0,6, 0,5 u 0,15. YKyman Koe(uIijeHT 3acCHUCHA OMMNCYje KaKo ce
CyHUEBa €HEpIuja TPAHCMUCHjOM IIpefa MpOoCcTopHju Kpo3 mposop. Ilpeacrasmba ogHOC
TpaHCMICH]je CYHUEBE EHEPTrHje KPO3 IPO30p U TPAHCMUCH]e KPO3 jeTHOCTPYKO, pehepeHT-
HO CTaKJIO. YKYIIaH KOe(DUIIjEHT 3acCeHUCHha y3UMa y 0031p Pas3iINKy ONTHYKNX KapakTe-
pucTKa ofpebeHor npo3opa, OKBApa M YHYTPAIIBAX 3aCTOPA Y OJHOCY HAa KapaKTepHUC-
THKE pepepeHTHOT cTakia. Takobe y3uma y 0031p yKyIHE KapaKTepUCTUKE IPO30pa, K-
Jbyuyjyhn eexaT cpeuImber fiesta CTakia, MBUIE CTaKkjIa, paMa 1 YHy TPaIIheT 3aceHICHA
[3]. Bapupane cy TemnepaType y IpocTOpHjaMa 3a JIETHH 1 3MMCKH PEeKnM. 3a IPOjeKTHe
ycnose, 3a Beorpan (7,; = 36 °C, ¢ = 36% ), BapupaHe Cy TpH BPEIHOCTH YHYTPALIEbE TEM-
nepatype: 24, 25 u 26 °C. I3paduyHaTH Cy YKYIIHA TYOWIX TOIUIOTE 3a 3WMCKE TPOjeKTHE
ycnose, 3a Beorpap (7,; =-12 °C), a 3aTuM je ypabeH npopauyH ryouTaka 3a yHyTpallby
TEeMIepaTypy Koja je BUIIA 3a jeflaH CTeIleH, a On ce M3pavyHao YTHUIAj HA YKYIHY MOT-
pOIILY CHEPTHje Y 3TPaji.

Pe3ynararu npopadyna fo0uTaka u ryoHTaKa TOIIOTE

Cnmynanyja 3a KIIuMaTcKke yciaose beorpaja, 3a IeTHH pekuM je mokasana jia cy
YKYITHE JOOUIHM TOIUIOTE, 3a ,,ipodui 17 (y pyHKIuju pa3nunuutux npoduia), ykibyayjyhu
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u nnocyioBHe npocrope 122.619 kW. 3a 3uMcKe npojeKTHE YCIIOBe, YKYIHU IyOUIU TOIIOTE
usHoce 92.942 kW. Y Tuiaj Tpu pa3iuunTa THIIa OCBETIbEba y cranosuMa (5, 10 u 15 W/m?)
je mopeben u npukasau Ha ci. 1(a).
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Cauka 1. (a) — ynopequu npuka3s yKynHux A00HTAKA TOIUIOTE Y 3aBHCHOCTH O] HHCTAJINCAHE CHAre
ocBeT/bema; (0) — peJlaTHBHO MPOLEHTYATHO CMamhehe TOOUTAKA TOIIOTE O OCBET/hemha Y
CTAHOBHMA, KAJJa C€ HHCTAJIMCAHA CHATA OCBET/belba cMatbu ca 15 W/m2 ua 5 W/m?

(cnuKy MOKeTe BUIETH Y €IEKTPOHCKO] BEP3UjH Y IYHOM KOIIOPY)

Ca ci. 1(6) ce B 1a ce MOKe NOCTHhM PENaTHBHO CMamkeHhe YKYIHUX JOOUTaKa
tomwtore u 10 13%, aKo ce MHCTaIMCaHa CHATa OCBETIbEmba CMamu ca 15 W/m? (3a KOHBeH-
UMOHAJHE chjanuile ) Ha 5 W/m? (3a mrebuBe cujauie). Y KyIHO CMathe e JOOUTaKa TOTI-
JI0Te, KOje ce MO3Ke MOCTHhY Y TOM CITy4ajy, je 10 6 %. Y TOCTIOBHIM MPOCTOpHjaMa ce CMaT-
pa Jla je MHCTaNMcaHa CHaTa OCBETIbEha HEMPOMEHIbHBA 1 M3HOCH 25 W/m?, a lepuHncanm
pouiI pafa ocBeTIbema je: of1 7 catu 1o 20 catn ykibydeHo je 100% cBeTna, a o 20 catn 1o
7 caTy CBETIIO je NCKIbYUEHO. 3a MHCTAIMCAHY CHATY OCBETIheta 15 W/m? u gecpunucane
npoduie paja, HaMpaBIbEHO je YeTUpU Mopena: ,,ipocun 17 (Koju y3uma y o63up npu-
CYCTBO JbYJIH, THEBHO CBETIIO, MHCTAIINICAHO OCBETIHCH-E M CIEKTPUYHE MAINHE ), TPOIIT
30, 50 1 100% (xoju pazmaTtpa ucTe Npoduiie 3a MPUCYCTBO JbY/H, EIEKTPUUHE MAIlIuHE,
3aj1aTy YHyTpalllby TEMIIEPaTypy, aJIH pa3iInInTe jeJTHOBPEMEHOCTH Pajia OCBETIbeha) (CII.
2). YkynHo moryhe cMameme Jo0uTaka TOIIOTe Y CTaHOBUMa je 10 8% Y 3aBUCHOCTH Off
jETHOBPEMEHOCTH pajia OCBETIbeHa y cTaHy (ako ce cmarpa fia ce ca 100% ykibydeHor oc-
BET/bEHA Y CTaHy, jeTHOBPEMEHOCT pajia cMarbu Ha 30%).

YHyTpalme 3aceHuee NMa 3HavYajaH yTAIAj Ha YKynHe JoouTke TomroTe. Ko-
pumhemeM oAaroBapajyher 3aceHuema Moryhe je CMamUTH YKyITHE JOOUTKE TOIUIOTE | IO
39% (ca. 3).

Ha cx1. 3 je nprka3zan yTr1aj yKymHor KoeuujeHTa 3aceHIeha Ha YKYITHE JOOUT-
Ke TOIUIOTe. Y KyIlaH KOe(DUIIjEHT 3aceHUCHA Y3UMa Y 003Up pas3iInKy ONTHIKAX KapakTe-
puctuka ofpebeHor nmpo3opa, OKBUpa W YHYTPAIIBUX 3aCTOPA Y OJHOCY HA KapaKTepHc-
THKe pepepeHTHOr cTakia. Takobe, o0yxBara yKymnHe niepdopmaHce IeJIOKYIHOT IPo30-
pa, yKIbydyjyhu edexar IeHTpaIHOT Jlela CTAaKJIa, MBUIlA CTAKIIa, OKBHPA W YHYTPAIIHIX
3acTopa, [3]. Bapupane cy cnegehe Bpemnoctm: 0,811, 0,6, 0,5 m 0,15 m oHe penpe3eHTyjy
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Cnuka 2. YTHHA]j jefHOBpeMeHOT paja 0CBeT/herha Ha YKyIHe TOOUTKe TOIIoTe

YTHIA] pa3IUIATAX THIIOBA YHYTpAIIkher 3aceHUueha. [loka3aHo je ma peaTuBHO IPOICH-
TYaJTHO CMaHm-eHhe YKYITHUX T00NTaKa TOIoTe uie u 10 39 %, 3a Hajeehu ctan C16, Ha meTomM
CIIpaTy, IOK je 3a eIy 3rpajy, OBO CMamee OKO 28 %, y 3aBUCHOCTH Off THIIA VHY TPAIIHHET
3aceHYEeha.

Taxkobe, HanTpaB/LEHN Cy PA3TUINTH MOJIEITH pEsKAMa pajia 3a jeTHOBPEMEHOCT pa-
J1a eMeKTPUIHUX ypehaja y craHoBIMa. AKO ce y3Me y pa3MaTpare MPUCYCTBO KOPUCHUKA
CTaHOBMMa, Moryhe je mpeMa ToMe OIPeNTH jeTHOBPEMEHOCT pajia eIeKTPUUHE ONpeMe.
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Cnuka 3. (a) — yrunaj ykynsor koegunujenra 3aceHuemha Ha yKynHe J0OHTKe TOIIOTe;
(0) — peIaTHBHO NPOUEHTYAHO CMalbelbe YKYIMHHUX JOGHTAKA TOIUIOTE IO CTAHOBUMA, AKO e
YKynaH Koe(uuujent 3acenuema cmamn ca 0,811 na 0,15
(cmuKy MOXKeTe BUAIETH Y eIEKTPOHCKO] BEP3HjH Y TyHOM KOJIOPY)
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HanpagsreHna cy yetupu mpoduia: jeflad mocMaTpa MpUCyCTBO KAOPUCHUKA Y TOKY JaHa
npensubajyhu Moryhe kopunthemwe enekTpuuHux ypebaja, npeocrana Tpu npoduiia o6yx-
Barajy fja enekrpuunu ypebaju page 30, 50 u 100% y Toky nana (ci. 4).
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Cnuka 4. YTunaj pexxuma paja eJleKTpuuHux ypehaja na ykynse 100uTke Tonjaore

Ha cn1. 4 je npuka3aH yTuIaj jefTHOBpEMEHOCTH pajia eJIeKTPUYHUX ypebaja y cra-
HOBHMa Ha YKyIHe foouTke Tormiore. [Tokas3aHo je fa ce JOOUIM TOIIIOTE MOTY CMAalkUTH U
1o 27% (cran C6), ako ce jeTHOBPEMEHOCT pajia eleKTpuuHuX ypebaja camwu ca 100% Ha
30%, MoK 3a 1eo craMOeHH ieo 3rpajie, OBO cMambee uae 10 19%.

Takobe je pa3MaTpaH U yTUIIa] YHYTpalllbe 3ajjaTe TEMIIEpaType Y CTAHOBUMA Ha
YKYIHE JOOUTKE TOMJIOTE U MOTPOIILY eHepruje. Y pajly cy pa3MaTpaHe TpU yHYTpalllibe
TeMIeparype 3a JIeTie ycnose: 24, 25 126 °C 1 BUXOB YTHUIA] Ha YKYITHE JOOUTKE TOIIOTE
(cm. 5).

Ha cn. 5 je mpukasaH yTuiaj npoMeHe yHYTpalllke 3aaTe TeMIepaType y CTaHo-
BrMa ca 24 Ha 26 °C, Ha ykymHe JoouTke Torore. [TokasaHo je ga ce foOUIHM TOIIOTE MOTY
cMamBUTH 10 6%, aKO ce TeMIepaTypa moBucH ca 24 Ha 26 °C, 0K 3a 1edy 3rpajy, OBO cMa-
wewme uae 10 4%. OBe yHyTpallmbe TeMIepaType Ccy Bapupase 3a ,,ipocuin 17, ca uctum
MOJIEJIOM 32 IIPUCYCTBO JbYAH, 3aCCHUCHE, OCBETIbEIHE 1 JIEKTPUYHY OIIpEMY, TaKO f1a OBH
IPOLEHTH NIPEACTaBIbAjy caMO YTULIAj IPOMEHE YHYTPALIbhE TeMIepaType.

W3pauyHaTi cy ryOunu TOIIIOTE 32 3UMCKE IPOjeKTHE YCIIOBE U 3a Lelly 3rpafy,
n3Hoce 92,942 kW. Ha ci1. 6 cy npuka3anu ryouny TOIIoTe, 3a IpojeKTHe yciaoBe 3a beorpan
(T,; =12 °C), aKo ce 3afaTa yHyTpallllba TeMIepaTypa y IpocToprjama mosucu 3a 1 °C.

PesynTaTu npopadyHa cy moka3saiu fa ce ryounu TominoTe nosehasajy 2% a0 5%,
y 3aBUCHOCTH Off KOH(Urypanyje U opujeHTalnyje cTaHa, ako ce 3ajjaTa TeMIeparypa y
cobama nosuci ca 20 Ha 21 °C, a y Kynatunuma ca 22 Ha 23 °C. Ha HuBOYy 1iesne 3rpaje, 0BO
MOBHIIEHE TeMIIEpaType 3a jeflaH creneH nopehasa ykynHe ryoutke Tomiore 4%.
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Cnmka 5. (a) — yKynHA JOOHIM TOIUIOTE 32 Pa3IMYHTE 3a[aTe YHYTPAIlh-€ TeMIeparype
y cTaHOBNMA; (§) — peIaTHBHO MPOLEHTYATHO CMambehe JOONTAKA TOIIOTe Kaja ce 3a1ara
TeMnepaTypa noBucu ca 24 na 26 °C
(cnuKy MOXeTe BUACTH Y €JIEKTPOHCKO] BEP3HjH Y IYHOM KOJIOPY)
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Pe3ynaTaTu norpomme eHepruje

Esponcku crangapy EH MCO 13790:2008 o6yxBaTa TpH pa3iauuyuTa MeToja Ipo-
padyHa MOTPOIIkHE CHEPTrHje 3a Tpejame 1 Xinaherme: MOTIyHO Jie(pUHICAH KBa3U-CTaTUIKA
MeTOoj mpopauyHa (y3 ofaTak Ce30HCKOT MeTOJIa); IOTIYHO AePUHUCAH yIpolheH JruHa-
MUYKH METOJ] Ha 0231 YaCOBHHUX BPEIHOCTH; METOJIC IIpOpavyHa 3a eTajbaHe JUHAMUIKE
cUMYyJIalgje. 3a MpopavyH IOTPOLIhE EHEPruje 3a IPejame 3rpajie, y OBOM Pajy je KOpHIL-
heHn noTnyHo geduHuCaH MeCeUHN METOJI TpopauyHa, y ckaaay ca EH MCO 13790. 3a ceaky
30HY 3rpajie, 3a CBaKM KOpak mpopauyHa (jegan Mecell), U3padyHara je moTpedHa eHepruja
3a rpejame, Oy 4 32 YCIOBE Ipejarba 0€3 NPEKU/a, MpeMa jeHaYnHY:
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Ot ya = O M1 gnCrign 1

rfie cy (3a cBaKy 30Hy 3rpafe, 3a cBaku Mecen): Oy, — TOAUIINKA OTPeOHa eHepruja 3a
rpejame 0e3 npekuaa y sarpesamy; Oy ), — FONUIIKA NOTPEOHA €HEPrUja 3a HaJOKHAy
ryburaka Tomnore; Qg ,, — TONUIIbA KOJUYMHA EHEPTHUjE KOja TIOTHYE Ofl YHYTPAIILUX
noOUTaKa TOIIOTE; 1 0, — (PAKTOP UCKOpUIIhEHa TOOUTaKa TOIIIOTE.

TFopumma motpeGHa enepruja 3a xnabemwe, O 4 C€ pauyHa NpeMa jeIHaYuHu:

QC,nd =Qan _nC,ls QC,Ly (2)

rfie cy (3a cBaky 30Hy 3rpaje, 3a cBaku Mecen): O,y — FOJUII-A IOTpeOHa eHepruja 3a
xnabewe, Oc 4, — TOAULIMHA NTOTPEOHA EHEPTHja 3a EIMMUHHCAILE T00MTAKa TOIIOTE, O¢ /s —
FOAMUILY IyOUIM CUCTEMA 3a XNlabeme, 1 1] ¢ ;s — (pakTop McKopuuihea ryouTaka TOIIOTE.
Cnuka 7(a) mpukasyje yTulaj pa3induTor Koe(uIlnjeHTa 3aceHUYCha Ha CICIH-
(puyHy rOAMIILY €HePrujy NoTpeOHy 3a xinabemwe. [Toka3aHo je fa cnenupuyHa Tofuiiba
eHepruja norpe6Ha 3a xnaheme Moxke 6UTH cMambeHa 10 59 kWh/m?, ako ce yKynuu Koedu-
UjeHT 3aceHuerba cMamu ca 0,8 Ha 0,1. Ca ciiuke 7(6) ce BUid Jia ce IOTPOIIIEha CHEPTHjE 3a
rpejame noBehasa 10 29 %, Kaja ce yHyTpallilha 3ajaTa Temnepartypa nosucu ca 21 va 25 °C.
Taxobe je uspauyHaT yTuiaj foéuTaka TOIIOTE Off €ICKTPUYHUX ypebaja Ha crienupuuny
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HNOTPOLIKY SHEPTHUje Y 3UMCKOM U JIETHEM PEKUMY, ClI. 7(6). Y pexkuMmy rpejarmba, Crelu-
(puuna norpoima eHepruje ce cmamyje 10 29 kWh/m?, kaja go6uiu Bapupajy o 5—-15 W/m?,
JIOK Y pexxumy xaabema, morpouima enepruje ce noseha o 17 kWh/m?, kaga ce goouuy og
enexTpuunnx ypebaja nosehajy ca 5 na 15 W/m?.

Ha cn1. 8 cy mpukazane meceuHe noTpede 3a eHeprujoM 3a rpejame u xiiahemwe. [1o-
Ka3aHo je Jla FOJIUIIIbA TOTPOIIILA EHEPTHU]E 3a TPEjarhe 3a ey 3rpajy usHocu 55 kWh/m?, a
FOJIUIIE-A TIOTPOIIha eHepruje 3a xnabeme 88 kWh/m?.
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YKyIiHa TIOTPOIIKHa SHepruje 3rpajie je mpuKas3aHa Ha clI. 9. YKymHa TOfuIImha
noTpe6Ha (puHanHa eHepruja m3HocK 168 kWh/m?, yKyIiHa rofuIm-a HCIIOpyYeHa EHEPTHja j€
174 kWh/m?, a ykynHa rojjuinsba mpumapHa enepruja je 252 kWh/m?. Hajsetin yneo y ykyn-
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Cnnka 9. YKynue roauuimse norpede 3rpaje 3a eHeprujom
(cmuKy MoKeTe BHETH Y eJIeKTPOHCKOj Bep3UjH
y IIyHOM KOJIOpY)
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Ha 5 W/m? (3a mreybuBe crjanuie). Y KyIHO CMarbebhe TOOUTaKa TOILIOTE 3a CBE CTAHOBE
uzie 10 6%. 3a MHCTAIUCaHy CHArY OCBETILEa 15 W/m? u ie(puHucaHe peKUMe pajia, Ha-
NPaBIbEHO je 4YeTHpu Mopena: ,npodua 17 (y3uma y 003Mp NPUCYCTBO JbYIH, JHEBHO
OCBETIbEH-¢, MHCTAIMCAHY CHAT'Y OCBET/hEeha U elleKTpuuHuX ypehaja), 30, 50 u 100% (koju
pa3maTpajy ucte npoduie 3a jbyje, eIeKTpUUHe ypebaje, yHyTpallmke TeMnepaType, anu
Pa3IMUYNTy jeTHOBPEMEHOCT pajja OCBETIbEHha). YKYITHO MOryhe cMambere JoOnTaKa Tol-
JIOTe, 3a CBE CTAHOBE, Ujie 10 8 %, aKO ce jeTHOBPEMEHOCT pajia OCBeTIhea cMami ca 100 Ha
30%. YHyTpamme 3aceHUICHE IMa BEJINKHY YTALA] Ha YKYITHE J0OUTKe ToroTe. Moryhe je
CMaWbUTH YKYIIHE 1OOUTKE TOIIOTE U 10 39%, aKo je y 3rpajju NpOjeKTOBAHO aleKBaTHO
3aceHuee. Pa3nmunTy THIOBH 3aceHYerha Cy pa3MaTpaHu Ipeko criefaehux BpegHOCTH
Koe(unmjeHaTa 3aceHuera: 0,811, 0,6, 0,5 u 0,15. [TokaszaHo je 1a peTaTHBHO MPOICHTY-
aJTHO CMamerhe YKYMHUX JjoouTaka Tomnote uae 10 39% 3a Hajsehu cran C16, Ha neToM
CIpary, OK je 3a IeIy 3rpajy OBO CMambeHe 0KO 28 %. YKYIHH JOOHUIN TOIIIOTE CE MOTY
cMamwuT 10 27 % (cTaH C6), aKo ce jeTHOBPEMEHOCT pajia OCBeT/herba cMamu ca 100-30%,
OJTHOCHO 3a CBE CTAaHOBE, OBO CMameHhe N3HOCH 10 19%. Takobe je moka3aHo ma ce goouim
TOIIOTE MOTY CMawbUTH Off 2—5 %, y 3aBUCHOCTH Of] KOH(pUrypauyje u opujeHTanmje craHa,
aKo ce YHyTpalllba TemrepaTypa nosucu ca 20 Ha 21 °C 'y cobama, offHocHO ca 22 Ha 23 °Cy
kynarunnMa. Ha HuBoy nede 3rpaje, oBo oBHIIeHke TeMueparype 3a 1 °C, y3pokyje nose-
hame ryburaka Tomiore oko 4%.

N360p oarosapajyher pexkuma paga 3rpajie je off TpecyAHOT 3Ha4uaja 3a CMambEemhe
NOTPOIIE eHepruje y 3rpagama. Takobe, yTunaj moHamama KOPUCHAKA UMa M3Yy3eTaH
3Hauaj Ha YKyNHY FOAMIIKBY MOTPOIIKY eHepruje y 3rpagama. OfpxkaBambe yHYTpalllibe
TeMIeparype y IpocToprjama y IpoNMcaniM IPaHUIaMa, 3alITHTa Off CyHUEBOT 3padema y
JIETHEM MEPHOAY U PAllHOHAIHO KOPUIThehe OCBETIbeHa, JONPUHOCH CMAkEHy IOTPOIII-
e eHepruje u 10 20% Ha TOUIIHEM HUBOY. AHAJIM3e Cy ITI0Ka3ale fa MOBHUIIEeHhe TeMIIepa-
Type 3a 1 °Cy 3UMCKOM MEepHONy, yTHUE Ha MOTPOIIHY EHEepruje 3a rpejame 0Ko 6 %; cro-
Jballllhe 3aCEHUYCHE HA CTAKJICHUM MOBPIIMHAMA, MOXE YTHI[ATH HA CMAEHEe CHEpPruje
notpedHe 3a xinahemwe oko 80%, wro je npaheHo cMamemeM MOryhHOCTH Kopulthema
JTHEBHOT OCBETJheHa I MoBehameM J0ONTaKa TOINIOTE Off OCBeTIbewa. [loTnyHo aedunn-
CaHNM MECEYHUM MeTofioM, y ckiany ca EH MCO 13790, je mokasaHO jja je TOIHIIA ITOT-
pola eHepruje 3a rpejame 55 kWh/m?, a 3a xnabemwe 88 kWh/m?.

Hanomena

PesynTaTu Koju cy IprKa3aHu y OBOM pajiy Cy pe3yJiTaT UCTPaskuBatha Ha MPOjeK-
Ty TP33047 MunucrapcTBa npocBeTe 1 HayKe Penybnuke Cpouje.

Osnake

a  — IOpONYyCTJLUBOCT mpoluena, [m*/mhPa*?]

O, — TOAMIIKY I'yOuIM cucrema 3a Xnabewe, [kWha ']

Oy, — TOAMIIBA NOTPEOHA €HEPrHja 3a Tpejarmbe 03 MpeKkuaa y 3arpepamy, [kWha ']

Oy, — TOAMIIKA NOTpeOHA eHepryja 3a HaloKHaJy ryouTaka tomiore, [kWha ']

Q)1 — TOMMILIEGA KOJIMUMHA EHEPIHje KOja HOTHYE Ofl yHYTPAIE-HX JoOuTaKa Tomnore, [kWha'']
O, — TOAUII®ka NOoTpeOHa eHepruja 3a xnabemwe, [kWha']

Q¢ — TOAMIIIBA TOTPEOHA eHepTHja 3a eMMMIHNCakhe ToOnTaka TomioTe, [kWha']

N, — PakTop uckopuithewa ryouraka TOmore, [—]

Mg — PAKTOP MCKOpHIThema JoOuTaKa TOmIoTe, [—]

T, - CHOJbHA MPOjeKTHA TeMmepartypa, [°C]

@ - penaTUBHA BIIAXHOCT Ba3ayxa, [%]
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Abstract

The Influence of the Building Working Regimes on
Total Building Energy Consumption

by

Maja N. TODOROVIC" and Tamara BAJC

Mechanical Engineering Faculty, University of Belgrade, Belgrade, Serbia

The energy performances of one residential-business building of the total us-
able area of 1300 m?, located in Belgrade, are analyzed. The one-pipe hot-wather radiator
system is designed in the building, with splitters and manifolds wich are designed for each
apartmant and each comercial property separatly. Cooling system is designed as local sys-
tem for each apartmant and commercial property separately. Heat losses for building are
calculated acorrding to DIN 4701. Heat gains are calculated according to ASHRAE
transfer function method for load gains, which includes hourly energy simulation tech-
niques for the energy consumption analysis for Belgrade weather data. Annual energy
consumption of the building, including heating, cooling, ventilation, and hot wather
preparation is calculated. The influence of different modes of use of the building to the
total annual energy consumption is considered. The temperatures inside the rooms are
varied for winter and summer conditions. The different schedules for cooling regime are
considered, as a function of the presence of the user, installed lighting and electrical
equipment. The influence of the internal shading to the heat gains from solar radiation in
summer and also on the annual energy consumption of the building is taken into account.
The energy savings that can be achieved using appropriate modes of use of the building is
analyzed. Users of the building have a great influence on the building working regime and
on rational use of energy.

Key words: energy performance of the building, mode of use of the building, annual
energy consumption, energy saving
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