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CTETCKE M EHEPTETCKE NOCJTEANLE
[MPUMEHE KJIMMA YPEHAJA'Y 3TPAOAMA
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Ancrpakr:

CekTop 3rpagapcTBa je jegaH og
Haj3HauajHuMjux noTpoluayva eHepruje. CmaTtpa
ce fa ce oko 50% yKynHo rnpov3sefeHe
eHepruje NOTPOLUU Y 3rpafilaMa, MPBEHCTBEHO
Ha rpejarbe 1 xnahere npocTopa.
MNocnepmwunx gecetak roguHa, BENKY
eKCMaH3ujy [oXnBrbaea ynotpeba Knvimva
ypehaja, Koju ce Kopucte He camo 3a
pacxnahusare npoctopuja y kyhama u
CTaHOBUMa Y TOKY neTrux meceun, Beh n

3a rpejarbe, OAHOCHO 3a JOMNYHY rpejarba y
npearpejHoj ce3oHu (TonnioTHe nymne). [Jok
y npouecy pacxnahusara CKOpo Aa Hema
anTepHaTtuBe, Kopuwhery pacxnagHux
ypehaja Kao ToNAOTHNX NymMny Mopa ce
npvhn Ha jeaaH CynTUHUjM HAYWH aKo ce
XKenu ocTaTn y OKBMPY NPUHLMMNA EHepreTcke
edmrKacHoOCTI.

MacoBHa ynoTpeba knuma ypehaja 3a
nocneguuy nMma n noehany noTpoLry
eHepruje, NocebHO y NeTHMM Meceunma.
EcTeTcke nocnegunue npencraBbajy

Apyrvi 3HavajHu npobnem, 6yayhu aa je
nocTaB/batbe Knmma ypehaja y noctojehum
00jeKTVIMa 3aKOHCKM HeperynncaHo, u
CaMMM TM OCTaB/bEHO BOJbU rpahaHa.
OBaKBO CTarbe cTBapu Hajuewhe gosoan

[0 CAMOVHULMjaTUBHOT U MOTPeLLIHOr
nocTaB/barha KnvMma ypehaja Ha cnosbHe
¢dacape 3rpaga, WTO 3a NocnegunLy nma
HapyLlaBarbe eCTETCKUX BPEAHOCTM, YeCTo
N3y3eTHO 3HAYajHMX aPXUTEKTOHCKMX
objekaTa. [NocebaH npobnem npeacTaBba
ymmeHnua aa ce Knuma ypehaju noctasmajy
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AESTHETIC AND ENERGY CONSEQUENCES OF
AIR CONDITIONING SYSTEMS IN BUILDING
DESIGN INTEGRATION

Abstract:

Buildings are among the top of energy consumers.
Itis estimated that over 50% of the overall produced
energy is consumed in buildings, mainly on heating
and cooling.

Application of air conditioning systems saw an
important expansion in the past decade. These
systems are used, not only for cooling, but for
heating, or supplemental heating, as well (as heat
pumps). While there is virtually no alternative to
their usage as cooling systems, heating applications
should be reconsidered in a more subtle manner to
maintain the principles of energy efficiency.

Mass consumption of air conditioners has as an effect
a significant rise in consumption of energy, mainly
during the summer.

Aesthetic consequences are another important
problem. Since the placement of these appliances

is not regulated by law, and left to the citizens

they are commonly self-initiated and misaligned
which undermines aesthetic values. Additional
problem is placement of air conditioning systems on
protected objects (religious institutions, object under
protection) which undermines not only aesthetic, but
historical value as well. On the other hand, many new
buildings represent a positive example, since this
problem is adhered from the very start of conceptual
design, and these appliances are covered with
adequate architectural solutions.

This paper will try to cover positive and negative
examples of Serbia, Montenegro, and some other
Balkan and Western Europe’s countries. It will also
give recommendations in solving the negative
energy and aesthetic consequences of these
problems.

Non-controlled application of air conditioning
systems is becoming a health problem. Large
differences between the interior and exterior
temperature leads to an array of health problems
registered by many medical reports. Improper
maintenance of air conditioning systems could

lead to bacterial propagation which could seriously
damage health.

Keywords: Air conditioning systems, cooling
appliances, energy efficiency.
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1 Ha 3alWTnheHe 06jeKTe (cakpasnHu 06jeKTu,
06jeKTV nog 3alTUTOM), YMMe Ce HenmocpegHo
YHVLUTaBa He CaMO HUXOBa ecTeTcKka, Beh n
ncTopmjcka BpegHoct. C gpyre cTpaHe, MHOT/
HOBOMNPOjeKTOBaHW 06jeKTV NpeAcTaBsbajy Nno-
3UTMBHe Npumepe, jep ce Beh y dpasun npojek-
TOBaha OBOM MpobriemMy Noknara naxkka u
Knunma ypehaju ce 3aknarbajy afekBaTHUM ap-
XUTEKTOHCKMM pelueruma.

Tema oBor paga 6vhe NO3UTUBHU 1
HeraTuBHU npumepn us Cpbuje, LipHe lope,
anu n Heknx 3emarba bankaHa 1 3anagHe
Espone. Nopep Tora 6uhe gate npenopyke
3a pellaBarbe HeraTMBHUX eHepereTcKmx u
ecTeTCKMX nocneauua osor npobnema.

HekoHTponucaHa ynoTtpeba knvma ypehaja
ofpaxaBa ce 1 Ha 3apaBsbe jbyaun. Benuke pas-
JIVKe Y CNOJbHOj 1 YHYTPaLH0j TemnepaTypu
[0BOAE [0 HX3a 34paBCTBEHNX Npobnema Ha
Koje yrno3opaBajy 1 yKa3syjy fiekapcku
n3BewwTaju. HenpaBnnHo ogpxaBare cncrema
3a KnMMaTm3aLmjy moxe fla norogyje pa3sojy
6aKkTepuja Koje 13a3uBajy TellKe 34paBCTBEHe
nocnepuue.

KmeyyHe peyu: Knuma ypehaju, pacxnadHu
ypehaju, eHepzemcka egpukacHocm.

YBop

lmobanHe KNMMaTcKe NpoMeHe Koje nocneg-
HWX FOANHA MMajy 3HaYajHe nocneguue Ha Le-
NTOKYMHO YOBEYAHCTBO, AMPEKTHA CY
nocnegnla HeKOHTponucaHe ynotpebe
docunHmx roprea 1 Kpyerba wyma. OBe BpcTe
ropviBa Nnpumemyjy ce y OKBUpY TPaHCMOPTHMX
cucTeMma, rpejarba 1 xnahera 3rpaga 1
nHaycTpuje. Ynotpeba ocmnHmnx ropusa nsa-
31Ba NojaBy «edeKTa CTaKkneHe bawTe», Koju
HacTaje Kao pe3ynTat nosehama
KOHUeHTpauuje yribeH AN0oCcKnaa, MmeTaHa u
a30THMX OKcMAa y aTMocdhepm 1 HIxXoBOor
Be3MBatba 3a YecTuLe Ba3gyxa.

«lacoBu cTakneHe baLlTe« ce NoHaLlajy kao
CTaKneHa npenpeka: nponyLwrajy
KpaTKoTanacHo 3payere CyHua, anu He
[,03BOJSbaBajy xnaheme 3emsbe, jep He
NponyLwTajy AyrotasacHo 3payemre, fakne geo
cnekTpa y Kom 3emsba 3paun. Ha Taj HaumH
po3payeHa eHepruja CyHua ocTaje 3apobsbeHa
Ha 3emJby, LWUITO AOBOAU A0 rnobanHor
3arpeBarba 1 y CKknagy ca Tume 1 o NoTnyHe
NpOMeHe KinmaTta nojeguHnX Teputopurja Ha
Hawoj nnaHeTn.!

360r Kpuetba Wyma, Huje Buwe moryha npe-
papa Tonuke konnumHe CO,, ycneq yera fonasu
[0 herose nosehaHe KOHLEHTpaLmje y Ba3ayxy
1 camum TUM Jo rnobanHor 3arpesatba (Calvin,
2002). Jbyacko fenoBatmbe je, fakie, Npon3seno
HajsehM [enom 3arpeBara y NpoTeK/IOM
BEKY, LUTO je 1 cafpaj

M3BewTaja MehyHapoaHe komucuje 3a npome-
Hy knume (IPPC) n3 2001. roguHe. Pactom yrmbeH
AVOKCcMaa NprYMeTaH je 1 nopacT TemnepaTypa,
Koje ce npema nporHo3ama IPPC kpehy nsmehy
1,51 5,5°C go Kkpaja 21. Beka (Glick, 2004).

CBe HaBefieHe UMbeHuLe 3a AUPEKTHY NO-
cnepuuy umajy noseharbe TemepaType y CKopo
CBVM KpajeBrMa cBeTa 3a oko 0,6°Cy no-
cnefhux nepecet rogmHa (Glick, 2004). Ynpaso
36o0r Tora, y 3em/bama cseta 3axsaheHum Behim
cTeneHoMm rnobanHor otonsbaBarba (HapounToO y
KOHTUHEHTaIHAM U YMEPEHO KOHTUHEHTATHNM
KnumaTtrma) nopacna je notpeba CTaHOBHULLT-
Ba 3a NPOHanaxerem LITo epUKacHUjUX 1
jedTUHNjUX HaunHa pacxnahrBarba NpocTopuja
y 3rpagama. 3a pasfinky of, 4O CKOPO, LMPOKO
pacnpocTpatbeHnX BeHTUIAaTopa, CPeanHOM
feBefeceTux je Ha TPXKMLWTY U3y3eTHO nopacna
noTpaxHa 3a kKnuma ypehajuma (air condition-
ing systems) (Pan, Yin, 2007). Ocum Tora wTo 3a
CBOj paj KOPUCTEe eNIeKTPUYHY eHeprujy, OBu
ypehaju emuTyjy racoBe Koju yTmuy Ha
cTBapare edekra ctakneHe H6awTe u cee Behe
rno6anHo 3arpeBatbe. HaBegeHu npobnem Huje
KapakTepuctuyaH camo 3a Cpbujy, Beh u 3a
MHore 3emsbe ceeTa. OHO LITO HaLly 3eMiby
pa3nukyje o ApYyrvx 3emasba je HauuH
pelaBaha HaBegeHUX Npobnema. U fok npert-
XOAHMWX rofrHa pellaBaky NocTaB/bakba Knuma
ypehaja Huje noknamaHa NaxHa, Kako Ha
noctojehunm, Tako U Ha HOBUM 06jeKTMa, y
nocnefhux neT rognHa ce npumehyje nomak
NPUIMKOM NMpOojeKToBaka HOBMX objeKkaTa.
MehyTnm, Kof Hac ce 1 farbe Noknarba Mano
naxkme eprikacHoCTU Knmma ypehaja npu ru-
XOBOM 1360py, cBoaehu cBe camo Ha npouec
»KYMU 1 yrpagu«.

1 Cmatpa ce pga 50 % yKynHor oTonsbaBaka HacTaje 36or
nosehaHe KoHLUeHTpaLUuje yribeH JUOKCUAA Y Ba3ayxy,
[OK ApYry NOMOBKHY YnHe ocTanu racosu. Takohe, no-
CTOoju MuLberbe fa je of Kpaja 19. Beka TemnepaTtypa
Ba3sfyxa Ha 3emsby, 36or edekrta cTakneHe bawwTe no-
pacna 3a 0.6 go 1.0 0C (Qykuh, 1998).
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KnvIMATCKE KAPAKTEPUCTUKE M MOTPEBA
3A KIIMMA YPEBAJMA

Knumatcke npomeHe m3a3BaHe noseharbem
HWUBOA YI/beH-ANOKCUAA Pe3ynTmpajy BeanKUm
npoMeHama Knnme LWPOM Halue nnaHeTe. byay-
hu pa TonnoTa NpepcTaB/ba eHeprujy, a nose-
harbe Tonnote y atmocdepu 3Haum noeehame
eHepruje y atmocdepu, Ta nosehaHa eHepruja
CTBapa MHOro marbe CTabuiHy 1 MHOro Bulle
LEeCTPYKTUBHY KNUMy Ha rnobanHom Hueoy (Lit-
tle, 1997).

Kapaktep ¢deHomeHa rnobanHor 3arpeBarba
je m3y3eTHo cnoxeH. 3emsbMHa atmocdepa je
cacTaB/beHa Of racoBa W BOofeHe nape, a rnasHu
racosmu cy a3ort (789%) n KuceoHuk (21%). AproH
je Ha Tpehem mecTy, nako OH 3ajefHO ca CBMM
OCTaNIMM racoBMMa YMHU camo OKO 1% Halue aT-
Mocdepe. KnuceoHVK 1 a3oT foNyLTajy CBETY U
TOMAOTN Aa NPOoNasn Kpo3 tUX BEOMa Nako.
MebhyTnm, yrmbeH-gnokcng (Koju npepcras/ba
jepaH manu geo of npeocTtanor 1% cyse aTMOC-
depe) ce noHawa notnyHo apyraunje. OH ce no-
Halla Kao MoKpuBay OKo 3emsbe, xBaTajyhu To-
nnoTy y, n ucnof atmocdepe. facoBu Koju ce
Tako NoHallajy Hajuewhe ce Ha3uBajy “racosu
cTakneHe 6awTe” (Jones, 2003). JegHa oA rnas-
HUX ynora yribeH-ANOKCMAA Y Hawoj atmocdepu
jecTte pa perynuwe TemnepaTypy NoBpLUNHE Ha-
we nnaHete. Kaga 61 61no 3HaTHO Makbe YribeH-
AnoKcnaa, 3emsbHa noBpLiviHa 6u 6runa nokpu-
BeHa negom. Ako 61 ra 6uno BuLe Hero WTo ra
je paHac, nospwwuHa 6u noctana Tonnmja (Kao
WTO ce To Aewwasa of 1890. roguHe 360r Harnor
nosehatba yribeHunKa Koju ce ocnobaha y atmoc-
¢depy 360r cnasbrBatba GOCUTHMX FOPUBA).

Y janyapy 2001. rognHe IPCC - UN (Intergov-
ernmental Panel for Climate Change, United Na-
tions) n3pao je 3BaHNYHO caonwTerbe Aa je ibya-
CKM yTUUaj rnaBHu $akTop AaHawwmer rnoban-
Hor 3arpeBatba. OBa 13jaBa je 6una of BenmMKor
3Hayvaja MoLTo Cy Ce A0 TaAa Yynu rnacoBu Koju
cy rnobanHo 3arpejaBame npunucnsanu CyHue-
BVM aKTMBHOCTVMA W NPUPOAHUM KNMMATCKUM
dnykTyaumjama (www.sewaonline.com).

CBake roguHe, 36or kopuwhera HadTe, raca
W yriba, YOBEYaHCTBO eMUTYje BuLle of 6 Munn-
japawn ToHa yribeH-AMOKCUAA KOju 3afpXaBa To-
naoTy Y TOM TaHKOM cfiojy aTmocdepe (McKib-
ben, 1999). Y nocneptnx 20 roanHa KOHLEHTPa-
unjayrmeH-gruokcngay atmochepum ce nosehana
ca 280 genosa y MUIMOH Ha npeko 370,9 nenosa

Yy MWIMOH. 32 jol HEKONMKO JeueHurja oveKyje
ce umdpa o npeko 500 genosa y MUNIMOH, LUTO
he pgpamatuuyHoO 3arpejat Hawy nnaHeTy (Ha
OCHOBY NCTpakMBara HayuHuKa n3 IPCC Yjegu-
teHux Haumja 6ap 3 go 4°C, a moryhe v BuLle of,
7°C). Nosehatbe 3em/bUHe TemnepaType 3a 3 go
4 °C n3a3Bano 6u Tako BeNMKy NpomeHy Aa 6u
NPeTXOAHO CTake 13rfefano kao negeHo goba
Yy OiHOCY Ha OHO WTO 61 HacTynuno. KBaHTuTa-
TMBHa npepasubara Oyayhe cutyaumje cy jowu
yBeK HecurypHa. Y 1995. rognnn IPCC je npoue-
Huo pa he ce rnobanHa Temnepartypa Basfyxa Ha
3emibu noeehatn 3a otnpunuke 1°C - 3,5°C go
2100. roguHe. Y Haj6orbem cnyyajy 6uhe oceTHO
3arpeBatbe 3a 2°C go 2100. roguHe, wrto 6u Tpe-
6ano 6UTK HajopPXKe Metbatbe KNnMe Koje ce MKa-
da gorogunoy nocnenrunx 10 000 rogmHa. lMoga-
um o Knumu, Koju gonupy 160 000 rogmHa yHa-
3af, nokasyjy 6nucky 3aBuUcHoOCT namehy KoH-
LieHTpauuje racoBa cTakiieHe 6awTe y aTmocde-
pu 1 rnobanHe Temnepatype. Beh 1896, Bennkn
weeAckn xemuyap CBeHT ApeHunyc) Svente
Arrhenius je HaroBecTno ga 6u ce npeTepaHUM
cnasbrBarbem GOCUTHOT roprBa YABOCTPYyYMna
KoHLeHTpaumja atmocpepckor CO,, a rnobanHa
Temnepatypa 6u ce morna nosehatu 3a 5,5°C.

MNMocnepmunx geceTak roaMHa CBeT ce CyovaBa
Ca 13y3eTHOM BUCOKMM TemrepaTtypama y TOKY
neTumx meceuu. To je ytuuano Ha noseharbe
noTpaxme 3a Knnma ypehajuma y ceety (Zhai,
Wang, 2007). lNpenomHoM roanHomMm cmaTpa ce
2000. rogmHa, oA Kafa je npema npoueHama
npown3ssohaya H1BO NOTPaXKHe NOPacTao 3a Yak
45-50%.2

Y HeK1M eBPONCKMM 3eM/bama, Kao LWTo cy Py-
cuvja, YKpajuHa n Hemauka noehatrbe TpXuwTa
Knuma ypehaja og 1994. roguHe panugHo pacTte
(MpadukoH 1).

Pycko Knuma
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(y munnonnma $)
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mhobile conditioners
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MpadukoH 1.
Diagram 1.

W3eop: http://www.apic.ru/en/index.php?doc=90

2 www.thehindubusinessline.com/businessline/iw/2001/02/04/stories/0504e051.htm



MNpema uctpaxmsamwuma VIHTepHaLmOHanHe
areHuuje 3a eHepretuky (OECD, International
energy agency), knuma ypehaju npepcrasmbajy
jedaH of TpW Haj3HauyajHMja NoTpollaya enek-
TPWYHe eHepruje y 3emsbama y pa3Bojy (Koizumi,
2007). KonnunHa noTpoLUeHe cTpyje ce U3 rogu-
He y rovHy gpacTtpuyHo nosehasa, c 063upom
Ha UMhbeHULy fa ce Knuma ypehaju, ocum cBoje
npumapHe ¢yHKUuje-xnahera, cee yewhe Ko-
puCTe 1 Kao rpejHa Tena y ,NpearpejHum ceso-
Hama" 360r Tora, HM €KOHOMCKa KOMMOHEHTa
oBor npobnema Huje 3aHemapsbBa.

KAPAKTEPUCTUKE KNMA YPEBAJA

Y neTrrM JaH1Ma TELLKO fja CE MOXKe rOBOPUTY
o komdopy, a fa ce UCTOBPEMEHO He MpPeTno-
cTaB/ba ynotpeba pacxnagHux ypehaja. ok 3a
npovec rpejama npeg Hama CToju HU3 anTepHa-
TUBHUX peLlerba, Kag je pey o xnaherby, Hajuelu-
he ce kopucTe pacxnagHu ypehaju (RU) unu no-
NynapHO Ha3BaHW »Knnme«. Kako pacxnagHu
ypehaju y npuvHUMNy MOry vMMaTh pasnuuuty
NPUMeHy, y farbem TekcTy he Nckibyuyrnso 6mtu
roBopa O BapujaHTU Yy KOjOj ce KopucTe 3a pa-
cxnahuBare NpocTopa3acTaHoBake M bopaBak,
[aKne BapujaHTa y Kojoj ce jaB/bajy Kao Kinma
ypehaju. be3 063npa WTo 1Yy HIHXOBOj KOHCTPYK-
U1j1 HannasmMmMo Ha pasnnyumTa KOHCTPYKTBHA
peLuetba, 3a CBe je 3ajefHMYKO To, Aa kKopucTtehu
3a noroH eHeprujy (W, Hajuewhe enekTpuyHy)
npebaLyjy TONNOTY Ca MecTa HUXKe, Ha MecTo ca
BuLWOM TemnepatypoM. Cnepgehn xmppaynnuHy
aHanorujy, pacxnagHu ypehaj npeacrasiba Heky
BPCTY »TePMOAMHAMUYKE NyMMek, jep »nymMna«
TOMNOTY ca HyKer HKBoa (T,) Ha Buwwm (T,) (Cn.1-
fecHo), baw kao wrto TO pagu nymna (P) ca
Bogom (Cn.1-neBo).

Cn.1

XuppaynuuHa aHanoruja: Mymna 3a Bogy-
pacxnagHu ypebhaj

Fig. 1.

Hydraulic analogy: Water pump - cooling device

Hakne, npouec TpaHcdepa eHepruje Koju je
KOHTpOJIMCaH pacxnagHum ypebajem (RU) ceoam
ce Ha cnepehe: pacxnagHu ypehaj »ycucaBac
Tonnoty (Q,) u3 pacxnahueaHor NpocTopa Tem-
nepartype T, v Tpowehn pag (W), npebauyje cy
eHeprujy Koja je ywna y cuctem (Q+W) y oko-
nMHy Temnepatype T, v To y 0bnvky TonnoTe
(Cn. 2-neBo). EdukacHocT pacxnagHor ypehaja
ce u3paxasa Kpo3 T3B. »dakTop xnahewa« &g,
Koju je no aedrHULMjKN KOMMUYHUK pacxiagHor
Kanayuteta RU (Q,) n yTpoweHor paaa 3a noroH

RU (W):

Qr
e, =—
H W |

Y CAL ce kao mepwuno edukacHoctn RU
kopucTn EER (Energy Efficiency Ratio, Koju je no
AedUHNLMjN BPEAHOCT €, NPY CMOJSbHOj Temne-
patypu 35°C) n SEER (Seasonal Energy Efficien-
cy Ratio, koju npeacTaBba ofgHOC cabpaHux 2Q,
n ZW TOKOM Liene pacxniagHe ce3oHe).

Kapa ce pacxnagHu ypebhaj kopuctu 3a rpeja-
Hbe, OH Ce y XaproHy Ha3nBa »TOMIOTHa MymMna«
(TP) (Cn.2-gecHo). Y ToM cnyuyajy ypebaj »ycu-
caBa« TONNOTy Q, 13 OKOJIMHE KOja je Ha HUCKO]
Temnepatypu (~0°C) Tpowehn npm Tom eHep-
rmjy W (Hajuewhe enekTpuuyHa eHepruja).
lNpocTopy Koju ce rpeje npepaje ce TonnaoTa
Q,+W, Kao nocneanLa 3aKoHa O OApKatby eHep-
rnje (E_yna3=E_u3na3). Epekat oBora npoueca
je ba jemaH peo notpebHe TonsoTe 3a rpejarbe
Y31MaMO 13 OKOJIMHE, Tako Aa peuumo Tpowehn
1 kWh enekTpuyHe eHepruje, 3a rpejarbe
pobujamo 3 kWh Tonnote. ogatHa 2 kWh cy
y3eTa 13 OKOJNIMHe, Tako fa je 6unaHc: 1 kWh
nnahamo a 3 kWh Hac rpejy.

Cn.2.

PacxnagHm ypebhaj (RU) - TonnoTtHa
nymna (TP)

Fig. 2.

Cooling devie (CD) - Heat pump (HP)
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MNoka3aTerb eprKacHOCTM TONNOTHE Nymre je »daKkTop rpejarac
(£;) Koju no peduHMUMjN NpefcTaB/ba OAHOC rpejHe eHepruje
npema yTpoLleHoj 3a noroH TP:

Qi +W
Ec=—
W .

BpegHocT dakTopa rpejarba 3aBUCU Yy 3HATHOj Mepu of
TemnepaType OKOJNMHE 1 Ta 3aBMCHOCT MMa O6MMK JaT Ha cnnum 3,
Ha KOojoj cy npepfcTaB/beHe Kpuse ypehaja »Hekag u cag« (1980-
2007.1) (J. Bernier: La pompe da la chaleur, PYC-Edition, 1979; Da-
ikin: Products, 2006-2007). Bugnmo ga je npymMeHOM HOBMX TEXHO-

Cn. 4.
Knuma ypebhaj-cnomHa n
yHyTpalltba jeanHuLa

norunja edprkacHocT ypehaja y 3HaTHOj Mepu nopacha.

Cn.3.

®dakTop rpejara
,HeKag un cag” Kkao
dyHLKMja cnorbHe
Temneparype

Fig. 3.

Heating factor as a

function of outdoor

temperature, then
and now

Y CA[l ce epukacHocT TP Hajuewhe n3paxasa
Kpo3 BpeaHocT COP (Coefficient Of Performan-
e, BPEAHOCT &, 3a CMosbHY Temnepatypy 8.3°C)
n HSPF (Heating Seasonal Performance Factor,
Koju no gebuHULMju NpeacTaB/ba pakTop rpe-
jarba Ha HMBOY LIeNIOKYTHe rpejHe ce30He, fakie
KPO3 OAHOC YKYMHUX eHEPruja TOKOM CE30HeE).

Knuma ypehaju Koju cy TpeHyTHO Hajuewwhe y
ynotpebu cy y »split« n3segbu: cactoje ce mn3
YHyTpale 1 cnosbHe jegnHuue (Cn. 4).

360r nocTusarba GyHKLNOHATHOCTM Y pacxsia-
HuBarby NpocTopuja BPMo YecTo ce AellaBa Aa
CMoJbHe jeauHULe Knuma ypebaja 6ygy noctas-
JbeHe Ha Kpajhe HernogecaH HauuH. [Tpu Tome
He CaMO Aa HapylaBajy CnosbHU m3rneq obje-
KaTa, Beh yecTo 1 ByKa Kojy Npon3Boge 13a3nea
fopatHe npobneme. Y nojeAnHyM criyyajeBrMa
(Kao WTOo Cy cakpasiHu 06jeKTr 1 06jeKTr nop 3a-
LUTUTOM) Y NOTNYHOCTU AieBacTUpajy pacage.

Mpobnem nocTaB/batba Knuma ypehaja Ha
CnosbHUM dpacagama objekaTa je 13y3eTHO KOM-

Fig. 4.
Air conditioner, internal and
external unit

nnekcaH, 300r HapyLlaBaka eCTETCKMX KapaKTe-
puctrka objekaTa. C gpyre cTpaHe, oBaj npo-
6nem ce y NojeAUHUM ClyYajeBrIMa NMOKa3ao Kao
HepewwB, 360r HeMoryRHOCTY PEKOHCTPYKUUje,
NN BUCOKUX EKOHOMCKKX yNarakba y noctojehe
06jekTe. 360r TOra je HeonxofHo, bapem npunu-
KOM M3rpagHe HOBKX 06jeKkaTa, MHCUCTMPATA Ha
TaKBOM apPXUTEKTOHCKOM peluerwy Koje he
omoryhmutn «cakpuame» Knnma ypebaja,
Nak/bMBUjM peluaBamem dacaga.

Kaga je peu o CA[l n KaHagw, pacxnagHu ype-
hHaju ce KopucTe Kao TOMIOTHE MymMe Camo Y
OHVIM [EeNOBMMA 3eM/be e HEMa Mpexe npu-
pogaHorraca. Y cynpoTHOM, OOMYHO je pacxnagHu
ypehaj cnperHyT ca racHUM rpejayem, Tako fa ce
NPOoCTOp rpeje caropeBarbem MPUPOAHOT raca.
Hajuewhe cy To LeHTpan13oBaHu CMCTEMN Y KO-
juma ce Basgyx xnaawu / rpeje n oHga passoau
KaHanuma Kpo3 objekat (Cn. 5). PacxnagHa cno-
JbHa jeAnHMNLA je CMeLlTeHa Y ABOPULLTY WUiN Ha
KPOBY, IOK je racHU rpejay CMeLUTeH y NoApyMmy.

Cn5.

LleHTpanusoBaHu cuctem
BasaywHor xnahemwa/rpejama
Fig. 5.

Air cooling/heating centralized
system



EHEPrETCKE KAPAKTEPUCTUKE 1 NOCNEAVLIE KOPULLIREHA
KITMMA YPERAJA'Y 3TPAJAMA

Beh je peueHo ga ce RU nopep pacxnahusana, MOry KOpuctuTiu
3a rpejarbe NpocTopuja 1 Tafja ce Ha3mBajy »TOMIOTHE MyMmMe«
(TP). ¥ BapujaHTu »split« cuctema, cnosbHa jeguHuLa Nopes KOM-
npecopa nma 1 pasmerunsay TonsoTe (Ca BEHTUIATOPOM), KOju je
anTepHaTUBHO KoHAeH3aTop (xnahewe npoctopa), OOAHOCHO
ncnapveay (rpejare npoctopa) (Cn. 6). Y
cnyyajeBUMa Kafja He noctoju moryhHocT
Kopuwherwa npupogHor raca, TP ce mory
nocmaTpaT Kao MOAEPHO TEeXHOMOLIKO
pelwete npobnema rpejara, NOroToBO ako
ce pagu o obnacTma ca ymepeHoM KInMmMoM.

WNcTo Tako, npeaHocT »split« BapujaHTe Knnma

ypehaja je npe cBera 'y penatMBHO Manum au-

MeH3MjaMa, Jlakoj MOHTa)KW, jeqHOCTaBHOM

»30HMpamy« NpocTopa, ¢pnekcnbrnnHoCT y CMUCIY NoKauuje un
cn. MehyTtum, 6uno pa ce pagu o npouecy xnaberba, rpejama nnm
060je, npumeHa oBux ypehaja 3axTeBa jefaH cynTunaH npunas
Koju y npBOM pefy Mopa O0O0yXBaTUTU acneKkT eHepretcke
ePrKaCcHOCTUN 1 ecTeTCKY KOMMOHEHTY npobnema.

Kapa ce roBopu o eHepreTckoj edurkacHoCcTU oBUX ypehaja,
yTpOLWaK enekTpuyHe eHepruje 3a HKXOB MOroH, UMMIULUTHO
npetnocTassba U reHepucare CO,, jep ce faHAaC LOMUHAHTAH Aeo
eneKkTpuyHe eHepruje nobuja y TepmoeneKkTpaHama Ha yram. pu
TOMe Ce MOXe, Kao OpujeHTauMoOHa BPeaHOCT, y3eTn napuTteT: 1
kWh npoussegeHe/yTpolieHe enektpuuHe eHepruje ~ 1 kg CO,.
Mmajyhn oBO Ha yMmy, jacHO je Aa UHCUCTUPate Ha edUKaCHUM
ypehajuma npepctasrba ycTBapy jeaaH MmohaH pe3oH y peluaBarby
npo6nema rnobanHor 3arpeBatba.

Kapa je peu o eHepreTckoj epukacHOCTM 1 npouecy xnahema,
Teopuwja je [HdaBHO MNoCTaBUNa »31aTHO MpaBuio Xxnahemac
(bowrakoBuh, 1970):

»lNpocTop Tpeba xnagut Ha Hajsehy TemnepaTypy Koja He
yrpoxaBa ocehaj yrogHocTu - Komdopac.

Ca ppyre cTtpaHe, ycnoBu ocehaja yrogHocTn AebuHuUwy
TemnepaTypy Ha Kojy Tpeba pacxnahveati npocTop y Kome ce
6opaBu:

- KomdpopHa knumaTtusaymja t=24°C
- KomepuwmjanHa knumaTtmnsauunja t =26°C.

Mpun TomMe Tpeba BOAUTM padvyHa Aa Npw Mnpenacky u3 jegHe
30He Yy Apyry, pasnvka Temnepatypa Tpeba fa je y rapaHuuama
5-7°C. Y cknagy ca »3naTHUM npaBuiom xnahemag, jacHo je fa
NpPoCTop He Tpeba XNaguTn Ha HUXKe TemnepaType of rope
HaBefEeHuX.

JepHa op Hajuewhwux rpellaka Koje ce jaBrbajy npu ynotpeom
oBUX ypehaja je HenpaBWIHO AWMEH3NOHMCAHKE, OOHOCHO
Hajuewhe npepMMeH3noHUCae ypehaja. Mocnegnua oBakee
rpewke ce MaHudecTyje Kpo3 MojaBy »KpaTKUX« LMKIYCa, KOju
nopepn ckpahuearba Beka ypehaja AUPEKTHO yTUUy Ha CMakberbe
HUxoBe ePUKaCHOCTHU.

Cn.6.

Xnahemwe - Ipejare
Fig. 6.

Cooling - Heating

@ Opp1BK pa3Boj rpagosa



@ Oppx1BM pa3Boj rpaiosa

Koprwhere HOBUX TexHONOrMja y KOHCTPYKUUjU NOjeanHUX
enemeHata (,scroll” Komnpecopu, eneKkTpOHCKM  Tepmo-
€KCMaH3NOHWN BEHTU/IN, NHBEPTOPCKa KOHTPO/Ia KanauuTeTa UTa),
[OBEJIO je Ao 3HayajHor nopacta edpukacHoCcTH cuctema. AKo ce
nornefa TPEHYTHO TpXKULWTe KNMMa ypehaja Kof Hac u y CBeTy,
OHO Ce YCNIOBHO MOXe MOAeNUTU Ha KMHEeCcKe W jamnaHcke
npoussoge. OcHOBHO obenexje oBa ABa AOMWHAHTHa CermMeHTa
TPXKULLTA Ce MOXe carfieflati Kpo3 edpukacHocT v LeHy ypebaja.
KnHeckn knuma ypehaju cy jedTrHu, anm 3aocTajy y edburkacHoCTH
3a janaHckum (Cn. 7).

HanomeHumo faje ueHaypehajancte epukacHOCTM NPUOANKHO
ucta y Kunn un Janany. Ynopehyjyhn edpurkacHoCT janaHcKux u
KuHeckmx split pacxnagHux ypehaja, Bugrmo ga KnuHa 3aoctaje 3a
JanaHom oOKoO 7 rogmHa, C TUM Aa y BapwujaHTu Op3e npumeHe
HanpeaHMX TeXHONOrMja MMa LaHCY Aa ra CyCTUIHe 3a OKO AeceTak
roguHa (Cn. 8). Kako Ha Halem TpXKULWITY AOMUHUPAjYy KIMMa
CUCTEMWN KMHECKOTr MOopeKna, jacHo je pAa Hajehvm penom
yrpahyjemo ypebaje mare edukacHoctu. Konvkn ce 3Hauaj
npugaje y EBponu oBoj BpcTr npobnematuke, Hajobosbe rosopu
OupekTtnea 2002/91/EC (Directive 2002/91/EC — Energy perfor-
mance of buildings) kojom ce cHaxHO Npenopyuyje yBohetrbe fo-
OATHUX Mepa nofpLlike Yrpagwu eHepreTckn edurKacHmMjmx
ypehaja y 3rpage, HaBogehu eKCnANLUTHO 1 TOMMOTHE NyMre.

Y CALl cy nporpamom BnaguHux areHuuja (Energy Star program,
United States Environmental Protection Agency) peduHucaHe
MUHUMaJIHe BpeHOCTN eduKacHOCTY Knmma ypehaja (3.5 SEER /2
HSPF), ¢ Tum wo ce of 2006 r. pagu Ha yBohehy HOBMX CTaHZapAa
no kojuma ce HSPF nosehasa ca 2 Ha 2.25.

Cn.7.

E¢ukacHocTu n ueHa split
pacxnagHuX cuctema
KanayuteTa go 2.8 kW
(Koizumi, 2007)

Fig. 7.

Efficiency and costs of 2.8
kW capacity cooling devices
(Koizumi, 2007)

Cn. 8.

Ynopehemwe epukacHocTn split
pacxnagHux cuctema Kanayutera Ao
2.8 kW (Koizumi, 2007)

Fig. 8.

Comparation between the efficien-
cies of 2.8 kW split cooling systems.
(Koizumi, 2007)



E CTETCKE KAPAKTEPVCTUKE - CBETCKA
NCKYCTBA

Cee Behu 6poj knuma ypehaja u ypehaja 3a
pacxnahuBarbe Koju nocepyjy U CrnosbHe jeau-
HuUUe nocneauua je rnobanHor oTon/baBakba, Ca
jenHe cTpaHe, Kao n YmmeHuue aa ce 36or rno-
6anHe npomeHe Knume cBe Yewhe fewasa Aa
XNagHWj [aHW, ca [OHEBHOM TemnepaTypoMm
ncnopg 5°C nountby Beh Tokom okTOobOpa Mecela,
Te je HEOMXOAHO J0AATHO rpejare y CTaHOBMMA.

Cn. 9-14.
®acape y Jluca6oHny un Mopry
Fig. 9-14.
Facades in Lisbon and Porto.

YnpaBo 360r HaBeleHNX CTaBOBa, CTAHOBHULLTBO
ce ofnydyyje Ha KynoBuHy Knuma ypehaja, Koju
MOrY MMaTV ABOCTPYKY QYHKLMjY - 1 rpejarba 1
xnahewa, 6e3 063Mpa Ha eBUAEHTHE He Camo
E€KOHOMCKe 1 eHepreTcke nocneguue, Beh n Ha
ecteTcke penepkycuje. Mpobnem je HapoumTo
nspakeH y noctojehum objektmma, rpaheHum
TOKOM MPOTEeKNUX AeLeHunja, na n BeKoBa, Koju
Ha dacapama Hemajy npeaBmheHa MmecTa Ha Koja
6u ce Knuma ypehaju Mornv cMecTuTy, He Hapy-
WwaBeajyhn ecTeTcKe KapaKTepuCTrKe objekaTa.

@ Opp<1BK pa3Boj rpagosa



@ Opp»<1BM pa3Boj rpafoBa

OBakaB npobnem Huje n3pakeH camo y Peny6nuun Cpbuju, Beh
1y pyrum 6ankaHCK/MM 1 eBPONCKMM 3eMibaMa.
Moptyrancku rpagosu JlnucaboH u MopTo (Ymju cy nojegmHu
penosu nog 3awtmutom UNESCO-a) nmajy n3yseTHux npobrnema aa
3awTunTe cTtape dacafge of MocTaB/bakba KnvmMa ypehaja (Cn. 9 -
Cn.14).
LipHa lopa Takohe nma 13y3eTHO BeNMKnx npobiema y 3altmTu R
CTapux 3aatba y CBOjUM rpafoBuma. Knuma ypehaju ce noctasrbajy Byaga - CTapu rpaa
Ha 3awTuheHe ob6jeKkTe y CTapum AenoBrMa rpaga, 6e3 nkaksor Fig. 15-20
nnaHa, Kao HY NpornpaTHe 3aKoHcKe perynatuse (Cn. 15 - Cn. 20). Budva - Old city



MNopep Tora, HeraTneBHe Npumepe je Moryhe Hahu y pasnuunTm
LEenoBvMa CBeTa, C TOM Pa3fIKkOM LUTO Cy OBakBW Mpobnemu
(peKkoHCTpyKLMja 06jeKkaTa) ca Mahe UK BULLIE ycrieXa CaH1paHu
unu npesasvbeHN y MNOjeAVHUM Ap)kaBama. TakaB je npumep
an6aHckor rpaga TupaHe, Koju je HaBefeHW ecTeTcku npobnem
HepauMOoHanHor nocTaB/baka Knnma ypebhaja nokyLwao ga pewum
MHTEpBeHLUMjama Ha dacagu, ,kopuctehn HoBe KoHuenTte 60ja,
Harnawasajyhu nputom O6ene npaBoOyraoHUKe, HemnpaBUIHO
noctaB/beHe Ha dacagm Hanuk Kuknonosum ouuma” (Wilson,
2007).

Tume cy HacTojanu He caMo fia yknone noctojehe knvuma ypehaje
y dacapy, Beh n ga omoryhe nocraBsbare HOBMX, 6e3 60ja3Hu of
€BEeHTYaJIHX HeraTMBHUX eCTeTCKUX nocnefuua Ha wusrneg
objeKTa.

3rpaga je npwunarobeHa HameHu ynotpeboMm LpPBEHUX WU
HapaHLIaCTNX NWHKja, Koje Cy NPOMOPLMOHANIHO MpeHeceHe ca
opurvHanHe ckuue ypaheHe y akBapen texHuuu. Kao pesyntat
#obujeHa je ecteTcka peeBanyaumja objekTa Koju je OOXMBEO
WHCTaHT KYNTHW CTaTyC KoA CTaHOBHMWTBA, Mehy Beh xunBonuc-
HUM ynuuama TupaHe (Cn. 21 - 23).

Cn.21.

OGjekat y TupaHu -
nocrtojehe crame, npe
PeKOHCTpyKuMje

Fig. 21

Tirana building - before the
reconstruction

MebhyTrM, OCHOBHa pasfvKa y KOHLENTMMA eCTETCKMX 3axXTeBa
y MOCTaB/bakby Knnma ypehaja y cBeTy 1 y Halloj 3eM/b/ 3aCHMBa
Ce Ha YMHEHMUN Ja Cy TU 3axTeBU Y 3eM/baMa EBponcke yHuje
3aKOHCKW PErynncaHun, YUMe je MpakTUYHO oHemMoryheHo rpa-
haHMMa ga CaMOMHULUWjaTUBHO M HeypeheHo MnocTaB/bajy OBe
ypehaje Ha cno/bHMM dacagama 3rpage. MHcTucTpa ce Ha ykna-
Hbakby NocTojehnx cncTema, U Ha MHCTaNMpPakby HOBUX, KOju Hehe
MexaHnyku owtetntn Ppacagy (Ciampi, Leccese, 2003),.

OBaKBe VHTepPBEHUMje CYOBEHLMOHMLIE JIOKaJHA Fpafcka
ynpaBa, Uin Ap»aBa, jep YNpaBo OHW MMajy HajBULLE MHTEpeca y

Cn.22.

O6jekary TupaHm -
HaKOH PeKOHCTpyKuuje
Fig. 22.

Tirana building - after
the reconstruction

Cn.23.

O6jekarty TupaHm -
AeTarbu Ha pacagm
HaKOH PeKOHCTPYKLuje
Fig.23.

Tirana building - facade
details after the recon-
struction

@ Opp>k1BM pa3Boj rpagoBa



@ Opp»<1BM pa3Boj rpafoBa

O4yBahby €CTETCKMX KapaKTePUCTUKA 0bjeKaTa, HapOUNTO ako Cy Yy
nuTaky 3awTtuheHn o6jekTn. 3a WHTEpPBEHLMje Cy 3adyKeHe
NoKanHe HagjieXXHe MHCTUTYUMje (y Kojuma y4yecTByjy U npeg-
CTaBHULM 3aBOJa 3a 3alUTUTY CMOMEHUKA KynType) Koje yTBphyjy
HajnmogecHnje HauvHe 3a pellaBake Npobnema, y 3aBUCHOCTY Of
KOHKpeTHor cnyyaja (Air Conditioning Policy, 1999).

E CTETCKE KAPAKTEPVICTVIKE - TOKAJTHA MCKYCTBA

MpaBa ekcnaH3mja Ha TPXMWTY Knuma ypebhaja y Peny6nuun
Cpbunjn novena je HakoH 2000. roanHe, NpeBacxoAHo 360r nose-
hatba TemnepaTypa y TOKy neTa, a Kao nocieguua rnobanHor
oTorn/baBamba. [Npnmepa pagu Tokom neTwunx meceuun 2007. rogn-
He, y Cpbujn je NOTPOLLEHO OKO MET OACTO CTPYje BULLE HEro Y MC-
TOM nepuopgy npowne roguHe. CmaTpa ce ga cy knuma ypehaju
rnaBHU y3pok noeehaHe noTpoLue cTpyje.

CBe TO je wu3a3Bano [pPacTUYHO
noseharbe NOTpaXkHe, a CaMUM TUM ©
naj LieHe, Te je BenuKkn 6poj Aoma-

AnHcTaBa Mmorao cebu fa NpuyLITH Ky-
noBUHY Knuma ypehaja (npouemyje ce
[ia CBaKy geceTn cTaH y beorpapy, 6e3
NMOCJIOBHMX MNpPOCTOpa MMa KMma
ypehaje’). Mpema Heknm npoLeHama,
y beorpagy ce Ha dacagama Hanasm
oko 60.000 pacxnagHux ypehaja (Cn.
24. n 25.). OBn cuctemn cy Hajuewhe
nocTaB/baHM Of CTpaHe ocobrba Tpro-
BVHA y KOjuMa cy ypehaju KyrnsbeHu,
6e3 oppeheHor pega 1 CK/bYUYMBO Ha
3axTeB MyLwTepuja (0GHOCHO, Ha OCHO-
BY FbUXOBE JIYHEe npoueHe GYHLKUOHANHOCTN).

Y HeKknM cnyyajeBuma, rpahaHun beorpaga cy caMovHULMjaTUBHO
MoKyLLaBasav Aa pelue npobnem nocTaB/bakba Knuma ypehaja, Koju
He 61 HapywaBao dacagy, TMMe LITO Cy CMCTeMe MOoCTaB/bann Ha
Tepacama, He yrpoxaBajyhu ecteTcke KapakTepuctumke objekara.
MebhyTrM, OBaKBO pellere HUCY NMPUXBaTWUIW CBU CTaHOBHULM
3rpage (Cn. 26).

Mpobnem ce Huje jaBNO camo y OKBUPY CTambeHux, Beh u
jaBHMX objekaTa Ha Kojuma cy KnviMa ypehaju noctaB/baHm
Takohe caMo Ha OCHOBY NUYHMX NpedepeHL 3anocneHnX
y TM ycTaHOBama 1 GYHKLMOHANHOCTA Y YHYTPaLUHOCTH
objekTa. Mprmepn 3a To cy objekTn 3rpage TeXHUYKMX
dakynteta (Cn. 27 n 28), 3rpaga Beher 6poja MMHUCTapPCTa-

Ba y HemarbumHoj ynuum (Cn. 29) n LleHTpanHa »enesHuuka
ctaHuua (Cn. 30.).

MNMocebaH Npobnem jaBba ce KoA cakpanHux objekaTta. Y
upkBu CeeTor CaBe, y HenocpeaHoj 6nM3nHN MCToMMeHOr Xpama
Ha Bpauapy y beorpagy, noTnyHO HeafeKBaTHO je MOCTaB/beHO
BuLWe Knuma ypehaja (Cn. 31.).

3 http://www.elitemadzone.org/t196193

Cn. 24.

HeratneHu npumepu y
Beorpapy - cram6eHun o6Gjekar y
Beorpapckoj ynuuu

Fig. 24.

Belgrade negative examples

- residential building in the
Belgrade st.

Cn. 25.

HeratnBHu npumepu y
Beorpapy - cram6eHun o6Gjekar y
tberowesoj ynuuu

Fig. 25.

Belgrade negative examples

- residential building in the
Njegoseva st.

Cn. 26.

lMo3nTnBaH N HeraTMBaH
npumep y beorpaay - cram6eHun
ob6jekat y beorpagckoj ynuuu
Fig. 26.

Belgrade and negative examples
- residential building in the
Belgrade st.



Cn. 29.

O6jekaT MuHucTtapcraBa y HemarwbuHoj
ynuum

Fig. 29.

Ministry building in the Nemanjina st.

Cn.31.

LipkBa CB. CaBe y Beorpapy
Fig. 31.

Church of St. Sava, Belgrade

Cn.27.,28.

0O6jekar TexHnukunx pakynrera - pacaga npema
byneBapy Kpasba AnekcaHgpa

Fig. 27., 28.

Faculty of Technical - facade overlooking the King
Alexander boulevard.

Cn. 30.

LleHTpanHa »kenesHu4kKa
CTaHuua

Fig. 30.

Central railroad station

@ Opp»<1BY pa3Boj rpagoBa
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Cn. 32.
YUBC (apx. Mapuo Jo6cT)
Fig. 32.
YUBC (arch. Mario Jobst)

Cn. 34.

YUBC - npumepu
HeratTuBHor
Kopuwhema ncnycra
Ha pacagm - petasmn
(apx. Mapwmo Jo6cT)
Fig. 34.

YUBC -examples of
negative usage of
facade drains - details
(arch. Mario Jobst)

Y nocnefwmux HEKONMKO rofAuHa, npu
NpojeKTOBakby 06jeKaTa MOCTAB/bEHN CY U3BECHU
eCTeTCKM CTaHZapgu Yy nornegy nocTaB/bakba
Knuma ypebaja. JegaH of npBux objekata y
Bbeorpapy koju je pedprHMCaAO NprHLKMNE ,Cakpu-
Barba” Knmma ypehaja je ob6jekaT YU Business
ueHTpa y Hosom beorpaay, apxutekte Mapua
JobcTa. Ha cnvium 32. m 33. patu cy petamu
ecteTckor ypehemna dacage.

MehyTrMm, Yak 1 0BaKBO, Hausrnep jeAnNHoO Mo-
ryhe ecTeTcKo pellerbe HUje y CBUM CllyYajeBUMa
MowTOBaHO, Ma je Ha ¢acagn oBor objekTa
3abeneXkeHo NoLue NocTaB/bakbe Knuma ypehaja
Koje Cy CaMOWHMLUMjaTUBHO MOCTaB/banu
ctaHapwm (Cn. 34).

Bpno uvecTo ce jaBmba Aa v nopeg NHULMjanHe
WHTEPBEHLMje  npojekTaHTa Ha  ¢dacagnm,
n3Bohaum He MowTyjy pelera [MaBHOr
NnpojekTa, Te ce Ha pacagamMa He rnojaBe Macke 3a

Cn.33.

YUBC - getam
Fig. 33.

YUBC - detail

kKnuma ypehaje. TakaB je npumep objekta y
MNokapeBaukoj ynuuu, apxutekata M. Mapuha un
b. Manwuha (Cn. 35 n Cn. 36).

W nopep Tora, npyMepu peKoHCTpYKUmje no-
cTojehunx objekata pagu npunarohaBama ecTeT-
CK/M CTaHZapauma y beorpagy cy usocrtanu,
[OK je NoTparkhba 3a KnvMa ypehajuma ns rogurHe
y roAnHY 1 Ca NOPacTOM OHEBHUX NETHUX TEM-
nepatypa ce Beha, W0 he camo umaTtn gogaTHe
HeraTuBHe eCTeTCKe penepkKycuje y rpaay.

Mopep Tora, jemjaH of npobnema, Koju Huje
CTpOro y3eB ecteTcke npupoge, Beh ce moxe
cMaTpaTu Npo6s1eMoM GYHKLMOHANHOCTU KNMa
ypehaja, je 1 uynmeHnUa fa ce NPUINKOM Mo-
CTaB/bakba OBUX CUCTEMA HE BOAM YBEK payyHa O
oABoAHOj uesn. Haume, y 6pojHrm cnyyajeBuma,
BOAA Ce OABOAM KPO3 00NMXKHe onyKe, MehyTum,
YKOJIMKO He NOCTOoju MOryhHOCT 3a OBaKBY BPCTY
cnpoBoherba Bofe, BeOMa YecTo ce feluaBa Aa



Cn. 35.

O6jekar y MoxxkapeBauKkoj ynuum
-peluere MMaBHOr NnpojekTa (apx.
Mapuh, Manuh)

Fig. 35.

Pozarevacka st. building - Main
project solution (arch. Maric, Manic)

ce ofBofHa uUeB noctasu y3 dacafy, WTO M3a3MBa Kaname. To
nopep ecTeTckux mnocnepuua (BnacHUUM Knuma ypehaja uyecto
NoCTaB/bajy NIaCTUYHE Nocyfe 3a NPUKYN/bakbe BOAE Ha TPOTOapY,
Koje ce peTKo npa3He 1 CXO4HO TOMe NPenunBajy v niase NNoYHNK),
MMajy 1 nocneguLe no CTaHOBHMKe (KOHAEeH3aT Karsbe Ha rniase
nponasHuKa).

Cynehun no TeYHOCTU Koja Cce MOXKe CBakOAHEBHO BUAETM Mo
ynmuama, Mano Ko ofi BNacHrKa nowTyje To Aa ce Bofa Kojy ncny-
WwTa Knnma ypehaj cnposefie y NpocTopujy Koja ce xnagu, Kako je
MHauye 1 npensuheHo n3meHama v gonyHama Oanyke o onwTem
ypehemwy Ipaga beorpaga 13 2006. roguHe.*

3,£|,PABCTBEHE MNOCNEAVLE NPUMEHE KNTMMA YPEBAJA

Mocneamunx rogrHa 3HavajHo je nosehaH 6poj KnMmaTu3oBa-
HUX npocTopuja (Kako y CTaHOBMMA, TakO W Yy MNOCNOBHUM
npoctopurjama) ¢ uubem fa ce obesbesie NpujaTHNUjN XKUBOTHU U
pagHu ycnosu. lopen ecteTckux nocneguua, HepaumoHaNHO
Kopuwheme knuma ypehaja, Kao 1 HenpaBUTHO ofpPXKaBake Cu-
cTema 3a KnumaTu3auujy Moxke fa norogyje pasBojy 6aktepuja
Koje 13a3MBajy TellKe 34paBCcTBeHe nocneguue. Mako cy oBu ana-
paTv HaMmekbeHY cTBaparby ocehaja NnpujaTHOCTU SbyarmMa Koju 6o-
paBe y 3aTBOPEHOM MpPOCTOpPY, Yrno3opewa Koja fofase of
CTpyYhbaka Kof BenvKkor 6poja rbyam cTBapajy CTpax 1 HeraTvBaH
CTaB npema knuma ypehajuma.

Ca HayuHe cTpaHe, oBa 06nacT je jow yBeK HeJOBO/bHO UCTPa-
XeHa, Tj. HeMa jow yBeK NOTBphHeHUX MpeumnsHUX mexaHr3ama
yTunLaja Harnmx 1 BeNMKKX pacxahrBaha Ha 30pasrbe ibyau. Yak
ce HY NpeTpakmMBakbeM HajyTULAjHNjUX MeaULNHCKNX 6a3a noja-
Taka He mory Hahu nogaum o HayYHO-MeTOAOSOLWKK NoTBpHeHOM
HeraTMBHOM YTuLajy Knnma ypehaja Ha 3gpaBibe.

Cn. 36.

0O6jekar y MNoxxapeBauKkoj ynuuu
-un3BegeHu objekar (apx. Mapwuh,
Manwuh)

Fig. 36.

Pozarevacka st. building - developed
building (arch. Maric, Manic)

4 http://arhiva.glas-javnosti.
co.yu/arhiva/2007/05/15/srpski/
bg07051401.shtml
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Y cuctemmma 3a Knmmatumsauumjy Mory ce pas-
BUTK 6akTepuje. Bucok pur3uk 3a nojasy envpe-
MWja, y3poKoBaHWX baKTepujama npepcTaBbajy
XoTenu n 6onHuLe rae ce 3a KOHANUMOHMPare
Basfyxa KoOpucTe CUCTeMU Ca pacnplimBaynma
BOAeHUX Karsbuua. baktepuja ce moke nojaBuTn
TOKOM Liefie roguHe, anuv yewhe netu ny jeceH.

3aTo je oppxaBame 1 umwhere Knnma ype-
hHaja Takohe Beoma BaxkHO. QunTep KpPo3 Koju
n3nasu pacxnabeHn Ba3gyx non MNPUTUCKOM,
YKOJIMKO Ce He YMCTW, MOXKe MocTaTh uaeasnHa
BMa)Ha M npsbaBa Noanora 3a pa3Boj WTETHUX
MUKpoopraHulama (6akTepuja unu rmbruBmuLa),
ofi KOjUX HeKn Mory m3assatu 1 ynany nnyha.
3aTo puntep Tpeba MeraTV UK ra Gap ouncTu-
TV jeHOM roguLrbe, Kako He 61 NocTao 13Bop
pa3Hux anepruja, o6osberba 1 HenpujaTHUX Mu-
puca.

Pr3uk of nojaBe 6akTepuja ce MoXKe CMarbUTH
Ofp»aBatbem TemnepaTtype y cucremy 3a Tonsny
BoAy n3Hag 50°C v kopurwherwemogrosapajyhux
6uounga 3a unwhere cnctema 3a KMmartusa-
uujy.

CTpyurbaum ykasyjy 1 Aa TOKOM fieTa Temne-
patypa y KNMMaTM30BaHMM MNpOCTOpujama He
Tpeba fa 6yne ncnop 24 °C,a vgeanHa pasnuka
cnosballkbe 1 yHyTpallbe TemnepaTtype, npema
CaBeTy flekapa, M3HOCK NeT cTeneHun. Harne npo-
MeHe TemnepaType M3a3uBajy peakuuje opra-
HMU3Ma C/IMYHE OHMMA Koje MPOW3BOAM BEOoMa
BVICOK CTeneH cTpeca.’

MErE 1 nPENOPYKE

Crora 61 nyTem 3aKoHCKe perynatuee 13 06-
nacTy nnaHvparba 1 npojekToBarba Tpebano
YCMOCTaBUTK CTaHAapAe y nocTaBibakby KnvMma
ypehaja, ca nocebHUM Harnackom Ha ob6jekTrma
KOju Cy y CTaTycy 3alTuTe 1 cakpanHum objek-
TMma. Ocum Tora, nocebHo 6u Tpebano BoAUTYU
pauyHa o 06jeKTMa Koju ce Hanase y LeHTpan-
HOM TFpPaACKOM je3rpy, jep ce HepauuoHanHUM
nourparbemM OBUX CUCTEMA HapyLUaBajy rpaacke
BU3Yype.

MNojegnHe gpxae ceeta (CAJl, Heke eBpon-
CKe 3eM/be) MMajy YnTaB HU3 CTaHAapda 1 npo-
nunca Kojunma ce perynmiy cCucteMu noctasbaka
ypehaja, anv n geTepMUHULLY HOBU HauMHU pa-
cxnahyBakba 1 rpejakba NpocTopuja Koju 3a no-
cnefuvuy HeMajy HapyLlaBatbe eCcTeTCKMX Kapak-
TepuctrKa ¢acaga (Varone, Varsalona 2007).

Y beorpagy je noyetkom 2007. roguHe foHeT
HaupT Ypenbe o noctaB/baky Kinma ypehaja,
Koju je Tpebano pga 6yne ycsojeH fo jeceHn 2007.

roguHe. tbme 6u ce perynucano nocraB/bame
Knuma ypehaja Ha ABa HaumHa. [pBu ce Tuye
yrpagre Ha 3rpage Koje cy 3awTtuheHun cnome-
HUUWM KynType, na 6u fo3Bony 13hasao 3aBoj 3a
3alUTUTY CrOMeHuKa Kyntype rpaga beorpapa.
Ha octanum 3rpagama nocTtaB/barbe «kivma» 6u
ce MOrno noABecTy Noj UHTepBeHLUMje Ha dpaca-
[V 1, Kao 1 3a CBe oCTale, carnacHocT bu ce Tpa-
Xuna op [pagckor cekpetapujaTa 3a yp6a-
HM3am.b

MebyTtnm, fo goHolera ypenbe, Knnma ype-
haju ce n farbe HepaLMOHaNHO NOCTaBsbajy Ha
dacapama 3rpapa y beorpagy n Cpbuju, yon-
wre.

C gpyre cTpaHe, dpaHLycKa eKosoLKa opra-
Hu3auuja“Terrevivant” gepuHncanaje gpyraunje
cucTeme KnumMaTm3auuje y 3rpafapcTay, Koju 6u
enMMuHucanu npobnem knuma ypehaja, a 1o je
[a ce 6ETOH 1 KameH, 0AMax OKO 3rpage nokpujy
3eneHnMm pacturbem. TrMe ce neTu Temneparty-
pa MoXe CHM3UTK 1 o 13 cTeneHu Lensujyca.

[paheBUHCKM MaTepujanu, NOMNyT uurne wu
n3onauunje of peuuknupaHe xapTuje Takobhe
3aycTaBJbajy TONNOTHe Tanace. 3ugoBu cy aebe-
nun 37 ueHTUmeTapa 1 carpaheHu cy og 6nokosa
ca oTBOpMMa y 065Ky caha. JegHa of moryhux
BapvjaHTK je nocTaB/bake LEBHE Mpexe Yy ca-
MOM 31AY KPO3 KOjy UMPKynuLe xnagHa Boaa.
Tako ce cnpeuaBa 3arpeBatbe npocTopuje, a
Temnepatypa Ba3ayxa je yBek Beha of Temnepa-
Type 31aa. CnnyaH NprHLMN ce 3MK MOXKe KO-
PUCTWTY 3a Fpejarbe, CaMo LUTO TaZa LMpKynuLe
Tonna soga.’

SAKBYYAK

EHepreTcke nocneagunue ynotpebe cagalimer
Tna knuma ypehaja cy Benuke. Mopep Tora WwTo
ce ppacTmyHo nosehaBa NoOTpoOLLIHba eNEeKTPUYHE
eHepruje y TOKy NeThuX U jecernx meceum,
nocTaBsbacCe3HayajHO NTakbe PaLMOHANHOCTH
y Kopuwhery OBUX crcTema.

3ppaBcTBeHe nocnepuue ynotpebe Kvma
ypehaja cy BMLLIECTPYKe U MOTY YTULLATU Ha KBa-
NUTET XUBOTA Y 3rpagama. lNopep moryhe nojase
6aKTepuja Koje 1U3a3nBajy NermoHapcky 6onecrt,
Knvma ypehaju 1 bUxoBa HepauMoHasnHa yno-
Tpeba (NpeBenvKo CHUXKaBame TemnepaTtype y
TOKY JNeTkux Meceun) mory OuTn y3pOuHMK
KapAnoBacKynapHux obosbema.

5 www.znakpitanja.com/forum/viewtopic.php?p=138&si
d=8c0ba1d0de61d3b3fc0c00551c7ecd69

6 http://www.novosti.co.yu/code/navigate.php?ld=4&sta
tus=jedna&vest=91793&datum=2006-07-22

7 http://www.ekoforum.org.yu/index/vest.asp?viD=715



EcteTcke nocneauue Kopuwhema Knuma ype-
haja cy moxpaa 1 Hajeehe. [Mopep Tora WTO Hapy-
waBgajy n3rnege dacaga, 1 cammm TUM M3rneq
nojeanHux 6nokoBa MW Jenosa rpaga, KnMma
ypehaju nmajy Benuke nocneguue 1 Ha CBaKko-
LHEBHW XMBOT rpahaHa jep BogeHN KOHAeH3aT
KOju MCnyLluTajy npeAcTaB/ba BeNUKY NpenpeKky
3a CTAaHOBHULUTBO TOKOM JIETHUX MeceLy.

JoHowemwe Ypenbe o noctaB/baky KvMa
ypehaja Ha H1BOY NloKanHe ynpase Tpebano 6u
y Be/IMKOj Mepu Aa JonpuHece nobosbluaky
eCTeTCKMX KapaKTepucTrKa rpagcknx npocTopa,
HapoOUNTO y LEHTPaNHUM FPajCKUM je3rprma,
Koje Cy TpeHyTHO wu3y3eTHo HapyleHe. OBa
Ypenba ce, npe cBera, ogHocu Ha noctojehe
0b6jeKkTe 1 pellaBake NUTamwa Yy bUMa, AOK Cy
CTaHJapAu Y NpojeKkToBaky HOBKX objekaTa Beh
nouenu fa ce npumetbyjy. MehyTnm, cBe fokK He
nocToje nerncnaTneHe Mepe Koje 61 nponucane
HajcTpOXKe Ka3He 3a WHBEeCTUTOpe Koju He
nprMemryjy pellerba Aata [naBHUM NPOojeKTNMa,
oBakBe mepe Hehe mohu fa 6yay cnpoBefeHe y
CBVM CyyYajeBMMa.

Mo3MTMBHU NpUMepn AaTh Y OBOM pagy Tpe-
6ano 6v fa nocny»ke Kao CMepHULe 1 NpaBal, 3a
fa’be pasMulLbatbe O pellaBakby nuTarba no-
CTaB/batba Knuma ypehaja Ha nocTojehim o6jek-
TUMA, IXOBOj PEKOHCTPYKLUWjY, N M U3rPagHbn
HOBMX objekaTa 1 JocnefHOM MOLWTOBaky npe-
nopyka npojektaHaTa.

MNMopep Tora, HY)KHO je YCTaHOBUTW W Jpyre
cucteme pacxnahyBaka 1 paguTy Ha HIUXOBO)
npumeHun y 3rpagapcTey. OpaHUyckn nprumep
caMo je jenaH o MHOTOOPOjHUX KOju Ce TPEHYTHO
NpUMemyjy y CBETY, a UMajy U3y3eTHO MO3UTMBHE
edekre.

Camo TakBuM npuctynom moryhe je octsapu-
T 60sbY KBANWTET XMBOTA CTAHOBHMKA U CMa-
HUTW HeraTBHe eHepreTcKe, 34 paBCTBEHE U ec-
TeTCKe nocnefye nocTaB/bakba Knuma ypehaja
y rPagCcKum cpefnHama.
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