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TonnoTHa 3alUTUTA 3rpaaa

° eHepreTcKa cBojcTBa/nepdpopmaHce 3rpaga — nosasuLLITe 33
KOHLENT TON/JI0THE 3alUTUTe

[o6uun of cyHueBOr 3pavera

BeHTunauuja

=X 3acTopu l
~ (DaKTOp NCKOPMIIKEHOCTH f0BUTaKa -~

\ \ / Mpona3 Tonnote

YHyTpawriu aoduLm

npod.ap AHa Pagmsojesuh u
Aou.Aap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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TonnoTHa 3alUTUTA 3rpaaa

e yOMLUTE NOCMaTpPaHo,
NUTarbe TEPMUYKE 3aLUTUTE
YC/1I0B/bEHO:

— HameHoM objeKTa

— KAMMATCKMM NapameTpuma y
OZHOCY Ha AHEBHW LMKAYC
(Hoh-gaH) ¥ roanWw KU LUKAYC
(neto-3nma)

— K/IMMATCKe KapaKTepPMUCTUKE
Hawer noaHebsba Takse Aa
NU3UCKYjY pa3maTpar-e T3B.
3UMCKOT U NeTHer peXXnma

=
S

npod.ap AHa Pagmsojesuh u
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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TonnoTHA 3aWITUTA 3rpaga —
nponucu

° K/bYYHW CTaHAApPA:

EN 13790 — EHepreTcKa €BOjCTBa 3rpaaa —
NPOpPaYyH YKynHe notpebHe eHepruje 3a
rpejarbe u xnaheme

NHxKerepcka Komopa Cpbuje
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HdomeH/obnact MpeTxoaHo Barkehu cTaHgapam CraHpaapam Ha Koje ce no3uBea MNpaBUIHUK O eHepreTckoj

npuMmeHe cTaHAapaa cepTuduKaunjm 3rpaga

KoeduumjeHTn SRPS.U.J5.600 . TonnoTHe nepdpopmaHce 3rpasa
TexHWYKKN YyCN0BU 3a NPOjEKTOBAHE U

nposaasa TonaoTe n SRPS EN 1SO 13789 — TpaHCMUCHMOHN K
rpaheme 3rpaaa (1998)

OnLwTHN YCNO0BU BEHTMONALMOHM rybunum

SRPS.U.J5.510 MeToae npopadyHa KoepuunjeHTa KomMmnoHeHTe n enemeHTHn

nponasa TonsoTe y 3rpagama (1987) SRPS EN ISO 6946 3rpage — Tonn0THa OTNOPHOCT U

KoeduLMjeHT Nponasa TonaoTe
SRPS EN ISO 10077-1 | TonnoTHe nepdopmaHce

n 10077-2 npo3opa, BpaTa M 3aK/l0Ha —
MNpopayyH nponasa TonsaoTe
SRPS EN 13497 TonnoTHe nepdopmaHce 3ua,

3aBeca — NpopayyH
KoeduLMjeHTa Nposias3a TonaoTe
SRPS EN ISO 13370 TonnoTHe KapaKTepucTuke
3rpaga — lNpeHolere Tonnaote
npeko tn1a — MeTtoge npopayvyHa
SRPS EN ISO 10211 TonAOTHM MOCTOBU Y
KOHCTPYKLLNjU 3rpage —
TonnoTHWM NpoTouu n
NOBPLUMHCKE TemnepaTtype —
JeTtasbm npopayyHa

Andysuja BogeHe nape | SRPS.U.J5.520 MpopayyH gudysmje BoaeHe nape y SRPS.U.J5.520 MpopayyH gudysuje BoaeHe
arpagama (1997) nape y 3rpagama (1997)

SRPS EN 1SO 13788 XurpotonnoTtHa cBOjCTBa
rpaheBMHCKMX KOMMOHeHaTa n
rpaheBUHCKMUX enemeHara.....

JNleThra cTabuaHocT SRPS.U.J5.530 MpopayvyH dakTopa npuryliera un SRPS.U.J5.530 MpopayvyH ¢pakTopa NnpuryLera
NPOpPaYyH KalHera ocumaaLlnja M NPOpPaYyH KallHbera
TemnepaType Kpo3 Cnosball e ocuunaumja TemnepaType Kpo3
rpaheBmnHCKe nperpage 3rpaga y cnosvawmbe rpaheBuHcke
neTrbem pas3gobsby (1997) nperpage 3rpaga y netkhem
pa3gobsmy (1997)

NHxKerepcka Komopa Cpbuje
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TonnoTHa 3aWTUTA 3rpaga

Tabena 3.1.1 — MeTtogonoruja 3a ogpehumBarbe napameTtapa TONIOTHE 3alUTUTE 3rpage Uan Aena 3rpage

Beau4yuHa HayuH npopa4vyHa Onuc / Kpumepujym

Koedunumjent OueHa:

nponasa tonsorte 1 U < Upnax

rpahesuHcKor U=s——— R [m’[K/W] je TonnoTHa OTNOPHOCT
st + R+ R3e

e/leMeHTa, rpaheBUHCKOr efleMeHTa,

U [W/(m’[K)]

a Rs; n Rse Cy NpenasHe OTNOPHOCTH

H. :Z(in W, DA\)"' Hg

K j [

Ts:i?v\ummcjsg;or MpeHoc TonnoTe KPO3 TEPMUYKM OMOTaY
3rpage (nnv aena 3rpage); ytmuaj

rybuTka TonnoTe, Hi =AU [A
TOM/IOTHUX MOCTOBA

Hr [W/K]

AUTB = 0,10 W/(mzﬂ)

Koedunumjent —

BEHTUNALMOHOT Hy = p, [Cp Byl ; .

ry6uTKa TOMNOTE, V — 3anpemuHa rpejaHor npoctopa Em I Bpoj nsmeHa sasayxa

Hy [W/K] n — 6poj nsmeHa sasgyxa Ha yac [h']

CneumdunynHm OueHa:

TPAHCMUCHMOHMU H. = HT 5 H'r < H'T max

rybuTak TonnoTe, T A [(W/(m"K)] A [mz] je noBplIMHA TEPMUYKOT OMOTa4a

H'r [W/(m’ )] srpase

YKynHu

3NPEMUHCKU g, = HT v Hv YKynNHu rybuum Tonnote —

ryéuum Tonnore, v Ve TPAHCMUCUOHU N BEHTUIALMOHM

qv [W/m’]

NHxKerepcka Komopa Cpbuje
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TonnoTHa 3awWITUTA 3rpaaa

e perynatuBom M3 061acTu TONJIOTHE/TepMUUKe
3aWTUTe 3rpaaa npeasuheHa je tbeHa NpoBepa Ha
/1Ba HMBOA:

1. Ha HMBOY NojeaANHAYHUX rPaheBUHCKUX
KOHCTPYKLM|a npoBepom cneaehux napamertapa:

e KoeduuMjeHTa nposada Ttonnote U 3a KapaKTepUCTUYHE
KOHCTPYKUMje y CKAoNYy TEPMUYKOT oMOoTa4a objeKTa

e npoBepom Andy3unje BoaeHe nape Kpo3 AaTy KOHCTPYKLUMNjY
® MPOBEPOM NETHE CTaOUNHOCTM KOHCTPYKLUMjE

NHxKerepcka Komopa Cpbuje
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TonnoTHa 3awWITUTA 3rpaaa

e perynatuBom M3 061acTu TONJIOTHE/TepMUUKe
3aWTUTe 3rpaaa npeasuheHa je tbeHa NpoBepa Ha
/1Ba HMBOA:

2. Ha HMBOY ObjeKTa Kao Lie/IMHEe NPOBEPOM:

e KoeduumjeHTa TPaHCMUCUOHOT rybuTka Toniote Hy -
carnefaBame yTuLaja TonJ10THMX MOCTOBA

e cneumdpuyHOr TpaHcMmUcHUoHor rybuTka Tonnote H';
e KoebuumjeHTa BeHTUNAUMOHOT rybutka H,,
®  YKYMHMX 3aNpeMUHCKMX rybuTtaka tonaore qy

NHxKerepcka Komopa Cpbuje
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HauynHKM npeHowera TonaoTe

4 panvjauuja b KOHBEKIMja C xonnyxumja
3pauerse
$t2
t nposohese t
\ n\_Jh 1 1
CTpyjambe i

°* npema APYrom 3aKOHy TepMoAMHAMUKe, TON/oTa ce Kpehe oa Tonaujer
TeNa Ka xnagHujem (o4, BMLWIE Ka HUXKOj Temnepatypu) Ha 3
KapaKTEPUCTUYHA HauYMHa: 3payeHem, CTpyjatbemM 1 npoBoherem

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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HauynHKM npeHowera TonaoTe

1. 3payerbe (pagunjaumnja)

°* TOM/IOTA WM3BOPA 3payera Ce MNPeHocu TpaHchopmMauMjoM YHYTpallkbe
TOMN/IOTHE eHepruje y eHeprujy enekTpomarHeTHor 3pavemra (MHdppaLpBeHo
3payer-e) Koje ce o, YBPCTOr TeNla MoXe oabuTu nnm ancopboBaTu

2. CcTpyjarbe (KoHBeKUMja)

* KapaKTepUCTM4YHO 3a ¢paymae (TEYHOCTM U racoBe) U OCTBAPYje Ce KpeTatbem
Mmonekyna eaymaa

3. nposohere (KoHayKumnja)

* KApaKTEPUCTMYHA 33 YBPCTA TeNa W OCTBapyje ce MnpeHolerem ca
MOJIEKY/1Ia HA MONEKYN UK NPEKO cnoboaHNX eNleKTPOoHa (meTann)

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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HauynHU NnpeHolweHa TonJoTe

Conduction Conmvection

° CBAaKM 04 HaA4YMHA nNpeHowewa TonaoTe npeacTaB/ba
KOMNAEKCHY PYHKUMjy BenmvnHe, obamKa, cactaBa (BpcTe
MaTepujana) nu opujeHTauuje rpaheBMHCKE KOMMNOHEHTE

npod.ap AHa Pagmsojesuh u
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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HauynHu npeHolweHa TonjaoTe

MuTtarbe KoHayKumje (nposohera)
N KOHBEKUMje (cTpyjarba) TonsoTe
N3NCKyje objawrberbe oapeheHunx

NOjMOBa:

— TonnoTHU daykKe F (D) — konmumna AQ [J
TOMJIOTe y jeAMHNLM BPEMEHA, F=—"=|2|= [W]
O4HOCHO, 6p3MHa NpeHoLWweHa At S

TONNOTHE eHepruje

— TYCTUHA TONAOTHOTr PAIyKCa
/cneundunyHmn TonNoTHU GAYKC

q(CDA) - TONNOTHU GAIYKC NO jeANHULM q= AQ :[ J } — [ﬂ}
LA

NoBpPLINHE, OAHOCHO, TOM/IOTHA At s[n? M’
eHepruja Koja y jeAuHULUM BpemeHa
npohe Kpo3 jeAMHNYHY NOBPLUMNHY

NHerepcKka komopa Cpbuje
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[1pOTOK TON/IOTHE eHepruje KPo3 KOHCTPYKLUU]Y

* y Hayeny, KOHTPO/1a NPOTOKA TOMJIOTHE EHEepPruje KPo3 HeKy
KOHCTPYKLUMWM]Y Ce 3aCHMBA Ha 3 KapaKTEPUCTUYHA MeXaHN3Ma
Aenosama:

— pedneKkcuja Tonnorte (KapakTepUCTUKA MeTana, O4HOCHO, MaTepujana Koa
Kojux npeosnahyje 3payerbe Kao Ha4YnH NpeHoLWeHa TONI0Te — NPUHLMUN
ce Be3yje 3a NpaBUAHO MNOCTaB/batbe MeTanHux ¢onnja y ckaony
KOHCTPYKUMja)

— OTnop nponasy TonnaoTe (NPUHUKUN AenoBaka TEPMON30NALUOHUX
MaTepujana)

— CKnaguwrtemwe (akymynmparwe) Tonnore (KapakTepmucTtuka MacCUBHUX
KOHCTPYKLUMja) — 3Ha4yajHO 3@ aieKBaTHY TOMJIOTHY CTabUAHOCT
KOHCTPYKUMje

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[1pOTOK TONNOTHE eHepruje KPo3 KOHCTPYKUUJY

/T
1> o\

npod.ap AHa PagmBojesuh u
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[1pOTOK TONNOTHE eHepruje KPo3 KOHCTPYKLUUJY

° 30 apxumeKmoHcKe objekme 00 3HavYaja numarse:

npeHoweHa TonaoTe ca Hekor ¢payraa (TeYHOCT UM rac) Ha YBPCTO TENO
— objekaT n 0bpHyTO ycnen pasnuke y Temnepatypama (npenas-
KOHBEKLMja), Ka0 1 NPeHOoLLEeHa TONN0TE KPO3 CaMy KOHCTPYKLMjY
(nponas—koHAayKLUuja)

oapehyje ce Ha ocHoBy oTnopa R:

1. npenasy TONN0TE Ca KOHCTPYKLUMUje Ha Ba3AyX
2. nNponasy Ton/oTe KPOo3 KOHCTPYKUUje

° MPUHUKUN NPOpaYyHa AedUHUCAH CTaHAAPAOM
SRPS EN ISO 6946

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[1pOTOK TONNOTHE eHepruje Kpos
KOHCTPYKLMN]Y

° VKYMHW OTNOP Npoaasy TonioTe
(napameTap aedbuHUCaH M
CTaHAAPAO0M):
R, =R +R+R, 7
e KoedpuUMjeHT Npoaasa Tonaorte 1m/
U (k): //

(npedmem cmaHOapoa)

KonuyuHa monaome Koja y jeOuHuyu

1 W gpemeHa  (ceKyHOu) npohe  Kpos3

U —_ — 2pahe8UHCKY KOHCMPYKUUjy, ynpasHo
2 Ha jeOUHUYHY MO8pPWUHY, MO0 yC/1080M

Rsi T R T Rse m I:IK 0a je pasznuka y memmnepamypu 8a30yxa

ca jeOHe u Opyze cmpaHe KOHCmpyKuuje
npod.ap AHa Pagmsojesuh u 1K
Aou.Aap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[1pOTOK TON/IOTHE eHepruje Kpos
KOHCTPYKUMUJY

[lpenas TonsoTe ca KOHCTPYKLUMje Ha Ba3ayx (M obpHYTO)

LIMLUITRA

S,

R

nisverntiliszn ili

ralowventilisani slaj

k,

F,

b,
R
L ¥

H h

-_.'
Re 4
k|

Rz

1 A
4 R+
L ¥

AT
¥

¥

RT=Rj+R1+R...+Rx+Rz+Rx:+1+Hp

SPOIL 1A

pa3mMmeHa Tonjaorte ce moxe AeCUTU Ha rpaHuumn KOHCTPYKLMU|E Ca
YHYTPaWHHUM U CNO/ballkbMM CNAOJEM Ba3dyxa WU Ba3sAayLWwHUM

C/I0jeM Y OKBUPY KOHCTPYKUMUje

NHerepcKka komopa Cpbuje
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[lpenas Ttonnorte

NapameTpu aedrHUCAHKN CTaHAAPAOM: W

KoepuunjeHT npenasa tonaote h (a) (ca

(=R

N

YHYTpaLlHE U Ca CNoJballHbe CTPaHe 1m
KOHCTPYKLUUje)
Y
_ AQ _qg_| W
ATIAIAt AT m2 [K KonnumHa TonnoTte Koja y jeaHOoj cekyHau

npehe ca uBpcTor Tena Ha éayua wunau
obpaTHO, YyMNpPaBHO HA  jeAUHUYHY
NOBPLUMHY, VYKO/JMKO je pasnuka vy

_ HMXOBOj Temnepatypum 1K.
npod.ap AHa Pagmsojesuh un

Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[lpenas Ttonnorte

NMapameTpu aedUHUCAHU CTAHAAPAOM:

° OTNOP rPaHNYHE NOBPLUNHE

_1_[miIK
h o W | T R
INT, [1 k'

° OTNOP Npenasy TonsoTe, YHyTpaLlH U R

Si

° OTNOP Npenasy TonsoTe, CrnosballHbu R..

Rgle

158C

Vg

e

Ti‘ T
B EXT.

imt

NHxKerepcka Komopa Cpbuje
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Mposoherwe Tonnore

CnocobHOCT maTepujana Aa Kpo3 CBOjy macy
npeHece TOMOTY Kao NOCAeAuLy pPasfivKe Y

Temnepatypu  m3mehy

HEeroBmnx

NOBPLUMHA npeacTaB/ba
npoeodsousocm Unu NPoeooHocm — A

}\:q_[d:

W

AT

m

K

Asejy
Herosy

KoeghuyujeHm monaomHde npoeoosreusocmu
A jecme CBOJCTBO CamMOr maTtepujana

npod.ap AHa Pagmsojesuh un
aou.ap AnekcaHgap Pajunh

m

W%

l.-
I’t

KonnumHa TOonnoTe Koja y CeKkyHAau
npohe Kpo3 cnoj maTepwujana
Aeb/suHe 1m, ynpaBHO Ha NOBPLUMHY
o4, 1m? ako pasnuka y Temnepatypu
HEroBMX TrPaHUYHUX MOBPWMHA VY
CTAaUMOHAPHOM CTaky M3HocK 1K

NHerepcKka komopa Cpbuje



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

Mposoherwe Tonnore

* TOMNOTHA CBOjCTBA MaTepujana Cce Wu3pa)kasajy npekKo
TOMAOTHOT OTNOPA

® 33 XOMOTreHu U30TPOMHU CNoj (c10j KoHcmaHmMHe debsbuHe ca
YHUGOPMHUM MOrnA0OMHUM CB80jcmeumMa) Kpo3 Koju ce
TOMNOTA MPEHOCU KOHAYKUWMJOM, TOMAOTHA OTNOPHOCT Y
CTaUMOHAPHMM YC/IOBMMaA je:

m*K

R:E:
AW

NHxKerepcka Komopa Cpbuje
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Mposoherwe Tonnore

* KoeguyujeHm monaomue nponycmsusocmu /1 - CBOjCTBO
KOHCTpYKUMUje (rpah. enemeHTa)

|.‘d_,4
KonnynHa Tonnote Koja ce nponyctn y jeaHoj
CEKYHAWN KPO3 HeKy rpah)eBMHCKY KOHCTPYKUMUJY,
g Q YNPAaBHO HA HEHY jeAUHUYHY MOBPLUMHY
VKONNMKO  je  pa3IMka  TemnepaTtype vy

g CTaLMOHAPHOM  CTakby  M3Mehly  HeHux

rPAaHNYHUX NoBPLUMHA 1K.

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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Mposoherwe Tonnore

e 4 OCHOBHA TMMa KOHCTPYKLUMja:

— XOMOreHa KOHCTpYKUMUja

— XeTeporeHa KOHCTPYKLUUja U3 BULLIE XOMOTEHUX
chojeBa

— KOHCTPYKLUM]a jJeAHOCTaBHE XETEPOreHOCTH
— KOHCTPYKLMWM]a CNOXKEHE XETEPOreHOCTH

NHxKerepcka Komopa Cpbuje
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MpoBohere Tonnore

XoMoreHe XeTeporeHe 13 BuLle XOMOreHux
cnojesa

(jeOHOCn0jHE KOHCMpyKuyuje) . .
(suwecsnojHe KOHCMpYKyuje)

% el

i i NN | | —

A — NN eir—w - e i
A:)\:{ = } n/\-:)\1+)\2+....+}\n:{w}

d LmiK = d dq d, Lm’ K

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[TpoBoherwe TonnoTte

° OTNOP NPO/IACKY TOMAOTE KOju NpYy*Ka KOHCTPYKLUM]aA :

NHxKerepcka Komopa Cpbuje
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MpoBohere Tonnore

KoHcTpyKUMja jeaHOCTaBHe

XeTeporeHocCT!:
U.
, R AA g Y
KOHCTPYKUMja CaCTaB/beHa M3 ABa WU - T
BMLUE XOMOreHux aenosa (M3 1 wau d, @ ”% v @
BULIE  XOMOFeHUX  cfojeBa)  ca g?( 2
reOMeTPUjCKMU NPABUNHUM CNOjeBUMA; b i A S aa
d1 = d2
® He noctoju Behu 60YHM NPOTOK
|
TonnaoTe! U = ZA]_ [Uj _ W
® XETepOreHoCT - NOBPLUMHCKA SA —m2 K
oYU+ +U A
A +A +o +A

NHxKerepcka Komopa Cpbuje
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Mposoherwe Tonnore

KoHCcTpyKuUja jeaHOCTaBHE XeTeporeHoCT! - Npumepm:

I T TN Nt

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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MpoBohere Tonnore

KOHCTpYKUMja cnoxkeHe XxeTeporeHocCTu

— CMPYKMypa KOHCMpyKyuje makea 0a nocmaoje 604YHU mornaomHu
npomouyu, 00HOCHO, 000aMHU AUHUJCKU MOnaA0mHu 2ybuyu

3a MPOpPaYyH ce MOXKe KOPUCTH

L U, U, NojeAHOCTaB/beHU NOCTYyNakK
A AedunHucaH ctaHgapaom SRPS EN
[@- AL _[@) ISO 6946, unu ce ytMuaj TONNOTHUX
ﬂﬂﬂ“ﬂl\\ " / ANANDBIN  mocTosa pauyHa nomohy

J, ! )

HYMepuyke metoae gepuHucaHe
ctaHaapaom SRPS EN ISO 10211
(npeunsHujn pesyntaTtu)

NHxKerepcka Komopa Cpbuje
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MpoBoherse Tonnore
SRPS EN ISO 6946

* TpeTupa NPOopPaYYH CNOKEHUNJUX KOHCTPYKLMN]A —
CaCTaB/beHUX 04 je AHOT NN BULIEe

123
HexomoreHux genosal P W7
_ sl 7%
* VKYMHM OTNOP KOHCTPYKLMUje ce moxKe g S
payyHaTu: AR || F
— MNojeaHOCTaB/bEHOM NMpoueaypom | 4 AT
* NponopunoHaIHN METOL, | o g
e KOMbBMHOBAHW MeToA ‘
— MPUMEHOM HYMEPUYKOT MeTo4a Npema CTaHaapay %“*‘

SRPS EN ISO 10211 T

— 33 BehMHY KOHCTPYKUM|a NOjeaHOCTaB/beHa
npoueaypa aAaje 3aa40Bos/baBajyhe pesyarare

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

Mposoherwe Tonnore

nocebaH BUA CNOKEHUX
KOHCTPYKLUMja Pa3/IMYNTU TUMOBU
KOHCTPYKLMja Koje y cebun nmajy
Ba3AyLWHW C/Oj

NOATUMNOBU KOHCTPYKLUMja Ca BasAyLLHUM
cnojem ce agedbUHULLY Y 3aBUCHOCTU OA
6p3unHe cTpyjatba Ba3ayxa y Ba3AyLLHOM
C/10jy — YC/I0B/bEHO BE/IMYUHOM U
pacnopeaom ynasHUX U n3fiasHux
OTBOpaA, Kao n aeb/bMHOM BasayLLHOr
cnoja (ookasyje ce oarosapajyhum
AeTa/buMa Y NpojeKTy)

=T 7 r
= i Fi F 7
0 NN i o
/ " 7 / s i
C~ gy ; i Vi
T
& T
O O [ END N
N N R N RO OR NN NS
A e N N i, e
ONOSENIONONI N
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Mposoherwe Tonnore

npema ctaHgapay SRPS EN ISO 6946 sa3ayLwiHu
C/10j MOXXe butn:

1. HeBeHTUNUCAH
2. cnabo BeHTUNUCAH
3. pobpo BEHTUAUCAH

(rpaHM4YHM ycnoBU AePUHUCAHU CTaHAAPAO0M)

. NpopaYyH oTnopa Npoaasy Tona0Te Ba3AyLHOr C/10ja Ce 33 BEHTU/INCAHE U
cnabo BeHTUINCaHe Ba3yllUHe c/10jeBe padvyHa npema Tabenn n ycnosuma
CTaHAapAaa

. YKO/IMKO Ce [IoKaXKe Aa je Ba3AyLUHU CN0j BEHTUAUCAH, YKYMHW OTNOP Npo/asy

TONJI0TE KOHCTPYKLUMje ce payyHa 6e3 yTmuaja Ba3ayLwHor cnoja u obnore

NHxKerepcka Komopa Cpbuje
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MpoBohere Tonnore

e npema ctaHaapay SRPS EN ISO 6946 kopeKumja KoeduLMjeHTa
Npoaa3a U3padvyyHaTor npema CctaHaapAay NoTpebHa je YKONMKO
noctoje cnegehu goaatHU pakTopu:

1. BasgywHM 3a30puU y CKoNy Usonauyunje
2.  MexaHWYKkuM npuuspwhrBaym Koju Nnponase Kpo3 U301aUMOoHN CNOj
3. nagaBuHe Ha OBPHYTMM KPOBOBMMA

°* KOpuUroBaHa BpeaHOCT KoedpuLUMjeHTa Nposia3a ce padyHa Kao:
e AU ce payyHa Kao: —
pay U.=U+AU

AU =AU, +AU, +AU,

NHxKerepcka Komopa Cpbuje
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OppehunBarbe TemnepaType Tayke /cnoja yHyTap
KOHCTPYKLM]je -TemnepaTypHO nosbe

T8
gfg f_‘\@\g\ §

PN VL
M A M

°* TemnepaTypHO Nosbe — CKyn TemnepaTtypa y CBUM TauKama
NPOCTOPA KOjU MOCTOjN Y TPEHYTKY NOCMaTparba
— TemnepaTypa Yy HEKOj Tayku npocTtopa ogpeheHa:

* KOOpAMHaTama Te Tauke
* BpemMeHOM

* TemnepaTypHO No/be MOXKe bUTu:
— HecTauMoHapHO (NPOMEH/bUBO TOKOM BpeMEHaA)
— CTaUMOHApHO (HeNPoMeH/bMBO TOKOM BPEMEHaA)

NHerepcKka komopa Cpbuje
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OppehunBarbe TemnepaType Tayke /cnoja yHyTap
KOHCTPYKLM]je -TemnepaTypHO nosbe

* napg TemnepaType no caojeBmMma

2

Y 4 §
= = f“ 2 EEI__\'—A‘&

q(q)/_\) = )\1 [qu _TZ) —_ )\2 EQTZ _T3) = .. [W:|

d, d, m
l ch fd25'.: ds, \
najg remnepaType d M Az M
yHYyTap HeKor cnoja T -T,==g=Rq — T e —
A I T

4
YKYMHU Nag Temnepartype -E —T] :C]ER
Y KOHCTPYKUMjn !
O -0
q®,) ===
” aT=2"%
nag Temnepartype j-Tor cnoja: j Ru [ERI

/

z3
JLOVLSUa Zida
.
5 —3
/

T

¥
e

*

Re. %Réqgff
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[1ndy3nja BoaeHe nape

* [lojam
ndy3nja BogeHe nape — rojasa Kpemara MoseKys1a 800eHe

nape ca mecma eehe KOHUeHMpauuje Ka Mecmy MaHEe
KOHUeHmpauuje, ca mextHom 0a OHaA MocmaHe pasHoMepHa.

=

e Jndysnja BogeHe nape = CTpyjatbe BoAeHe nape Kpo3 HeKun
nperpagHn efieMeHT UanM MaTepujan ycnea pasnmke
KOHLUEHTpaLnje BoaeHe nape, OAHOCHO ycaes pasanke

napumjaaHNUX NPUTUCAKA BOAEHE Nape

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[1ndy3nja BoaeHe nape

° YKonuko cy naponponycmsueu, epahesuHcKu
mamepujanu ce noHawajy Kao noposHe membpaHe
U He npeocmassvdjy npernpeky 3ad O0ugy3uoHU
npomokK

npod.ap AHa PagmBojesuh u
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[MapameTpu andy3unje BoaeHe nape

a. Q- Ko/inuuHa gndyHO0oBaHe BoAeHE nape Kpos3
HeKy NoBpLunHy A

Q =

STALAIAp s__ Om'C [ kg }
m d OAHOCHO AlatliAdp| ml

h[KPa

6 — KoedULUUjeHT NPoBOA/LUBOCTU BOAEHE Nape

KO/sUYUHG 800eHe nape y kg Koja 3a jedaH yac npohe Kpo3 mamepujan
jeOuHuUYHe rnospuwiuHe u O0ebrbUHe, GKO je pa3auKkKa y KoOHUeHmpauuju
rnape Ha pasaudumum rnospwuHama mamepujana 1KPa

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[MapameTpu andy3unje BoaeHe nape

b. &,, - audy3njckm npoTok nnu Gaykc sogeHe nape

KO/IUYUHA 800€eHe rape Koja y jedQuHuyu epemeHa ripohe
Kpo3 HeKy nospwuHy (bp3uHa ougy3uje)

—Qn _| kg
P At [h}

C. 8, —2YyCmuHa Ougy3ujcKoe NpomoKa

Maca BOAEeHe nape Koja ce y jeAnHnum BpemeHa andbyHayje y
CMepy YyNpaBHOM Ha jeAUHULY NOBPLUMNHE

g =9 kg
" A mh
npod.ap AHa Pagmsojesuh un

Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[MapameTpu andy3unje BoaeHe nape

d. koeduumjeHT (PakTop) otnopa andysmjn sogeHe nape — |
H = °
o)
ceojcmeo Heko2 mamepujana!llll

AeduHuLe ce Kao ogHoc namehy koebuumjeHTa andysmjcke NPoOBOA/bUBOCTH
BOAEeHe nape Kpo3 mupaH Basayx &, n koepuumjeHTa gudysnjcke
NPOBOA/bUBOCTM AATOr maTtepujana b

e. penatmsHu (ekBMBaNEHTHU) ANDY3HUM OTNOP BOAEHE Nape
= Aeb/bMHa Bas3AyLIHOr C/0ja UCTe BPeaHOCTM oTrnopa — r

r=u [d[m]
ceojcmeo KoHcmpyKyuje!l!ll

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[1ndy3nja BoaeHe nape

* Yy HOWUM KAUMAMCKUM YC/108UMQ,
Kapakmepucmu4Ha je ougy3uja s8o0eHe nape Kpos
esileMeHme U mamepujase crnoseHo2 omomaya
objekma y 3UMCKUM yC/108UMQ.

npaBal KpeTaka MOoJIeKyna BogeHe nape (3Mmu): o yHYTpa Ka cnosba

o F°
-

e
=

inside c outside

<

npod.ap AHa Pagmsojesuh un

Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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Anody3unja BogeHe nape

Adugpy3uja He uzasuea wmemHe nocaeouye no 2pahesuHcKe

esiemeHme u mamepujane cee OOK je cmep Oudpy3ujcKoe

Kpemara HernpomeHsmu8 (cmayuoHapaH), ocum YKOAUKO
Huje dows10 00 KOHOeH3ayuje so0eHe nape.

KoHaeH3auuja ce jaB/ba:
1.

Kaga je Ba3ayx 3acnheH a gohe Ao pasber AodaBakba BOAEHE
nape

2. Kapga ce 3acuheHu Basayx oxnaau

npod.ap AHa Pagmsojesuh u
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[1ndy3nja BoaeHe nape

* KOHAEeH3auuja BoAeHe rnape MoXe /a3 ce Aorogu:

1. yHyTap rpaheBMHCKE KOHCTPYKUMje Kao nocaeauua

andysunje BoaeHe nape, y 3aBUCHOCTU o AUDY3UOHUX
CBOjCTaBa KOHCTPYKLUMje

2. Ha YHYTpallHOj NOBPLUMHU Frpah)eBMHCKE KOHCTPYKLUMjE
Kao nocneguua:

* HeoaroBapajyhe TepmunyKe N30/10BaHOCTU KOHCTPYKLMjE
e  TepMMYKMX (TONNOTHUX) MOCTOBA

npod.ap AHa Pagnsojesuh un
aou.ap AnekcaHgap Pajumh )
NHerepcKka komopa Cpbuje
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Nundy3unja BogeHe nape
BnaxXHoCT Ba3sayxa — nojam v napameTpu

BNaXXHOCT Ba3sayxa - konuyuHa 8ode y 0bauKy sodeHe rape y 8a3oyxy
KOoja je yseK yCan08/6eHA memrepamypom.

MapameTpu Koju agedpuHULLY BAAXKHOCT Ba3ayxa:

napyujaanHu npumucax
ancoanymHa 8a1axHocm m p
so0eHe nape

)
gnaxcHocm 3acuhersa M npumucak 3acuhera P

PenamueHa enaxcHocm ea30yxa — OAHOC CTBapHE KONMYMHE BOAEHE nape
U MaKCMMaHe KONMYMHe BogeHe nape y 1m3 Basayxa Ha AaToj
TemnepeTypu.

¢:§[%]:§[%]

(sudemu mabeny 3.3.1.1. lMpasunHuKa o EE3)

NHerepcKka komopa Cpbuje
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Iundy3nja BogeHe nape
Bna*KHOCT Ba3sgyxa — nojam n napameTpu

TemnepaTtypa Tauke poce - memnepamypa Ha Kojoj o0peheHa Koau4uHa
800eHe rnape rnpedcmassba 8aaxHocm 3acuhemsa.

M= 25
m
32
0 s0.40
ﬂr--wo%'
26 /
22 /, it
17.82 T iy
18 @ 17.80
. 15.20
14 e I i
/
S50 7.60
- P 25% 3
& /;/ e
R
2
-5 (0] S 10 15 20 25 30

t="C

OO0HocC U3M€T)y memrepamype u Kosnu4uHe go0eHe rnape (I-bEHOZ ﬂCIpL{UjCIﬂHOZ I'I,OUH’)UCKG)
je ynpaso npornopyuoHanax!!!
(sudoemu mabeny 3.3.1.1. [MpasunHuKa o EE3)

npod.ap AHa PagmBojesuh u

Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[ndy3nja BogeHe nape - yCa0BU
npopayvyHa

Y KOHKpeTHOM pa3martpawby ¢peHomeHa audysuje
U HbeHUux nocneguua, 6utHo yrepautu: aa am he
OO0 KOHAEeH3auuje y HeKom martepujany pohwu,
OAHOCHO, YKONMKO A0 e pohe, Ha Kojum ce
MeCTUMA OHA jaBJ/ba.

[Mlpobnemu Ougy3uje U KOHOeH3ayuje e8o0eHe nape y
OUpeKmMHoj cripe3u ca rnapornponycmsousowhy mamepujana!lll

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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ndy3unja BogeHe nape - yCa0BU
npopayvyHa

[lpema lNpaBnnHKUKY o EE3:
1. andy3unja BogeHe nape ce n3payvyyHasa 3a:

"  cnosbHe rpaheBMHCKe KOHCTPYKLUje

" KOHCTPYKUMje KOoje Cce rpaHuMye Cca HerpejaHum
NPOCTOPOM,

OCMM 33 KOHCTPYKLIMje KOje ce HenocpeaHO rpaHu4ye ca
TepeHom (nog Ha Ty, YKONaHu 3M0BK, YKoNnaHe TaBaHuLUe)

2. HMje A03BO/bEHA MOBPLUMHCKA KOHAEH3alUMja rpaheBUMHCKMX
KOHCTPYKLMU]ja

npod.ap AHa Pagmsojesuh n

Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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ndy3unja BogeHe nape - yCa0BU
npopayvyHa

3. KOHAeH3auMuja y YHYTPaWHOCTU KOHCTPYyKUMje je
003B0O/beHa NoA, yc/10BOM Aa je:

a. Bpeme noTpebHO 3a HEHO Mucyllerhe Makbe 04
NONYLWITEHOr BPEMEHaA MNOTPEOHOr 33  UCyLUEHE
KOHCTPYKUUje (npema Tabenn y ctaHaapay)

b. YKynHa maceHa BNa*KHOCT Maka of, Hajsehe fo3Bo/bEHE
BNAXHOCTM 33 MaTepujan Yy KoOme je HacTana
KOHAeH3aumja

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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Nunody3unja BogeHe nape

KapaKTepuUCcTnyHU
1

cnyyajesu nojase andysnje -

y rpaheBuHCKNM )
KOHCTPYKUMjama: N
AJ\\K—-
N
fe
1. 6e3 KoOHAEeH3a y NOCMATPaHOM TR
eneMeHTy / KOHCTPYKLMju ) Y ,
=3 W —
KOHAEH3 Yy paBHM KOHAeH3aumje j pe§ o
KOHAEH3 Y 30HM KOHAEH3aumje \\%
3
L LI 1%
% 1 ;k’l,z;k 13 >|

npod.ap AHa Pagmsojesuh un
aou.ap AnekcaHgap Pajunh
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OBYKA 3A NMONIATAHE CTPYHYHOT UCNMUTA 3A OBJIACT EHEPTETCKE EPUKACHOCTU 3rPALA
[ndy3unja BogeHe nape - yca0BU
npopayvyHa

llpema [lpasunHuky o EE3, cnpeyasar-e nos8pUWUHCKe

— NPoOBEepOM MUHUMANTHE TONIOTHE OTNOPHOCTU YHYTPALLHE NOBPLUNHE
min= _
yceaja ce:

KOHOeH3auuje YHYMpauwHe nospuwuHe CrosbHe
2pahesuHcKe KOHcmpyKyuje obe3behyje ce:
KOHCTPYKLUUje 0 -0
[ € _ -
RininsRs | (Rsi Rse)
[ S
(sudemu noenasse 3.3.1 u mabeny 3.3.1.1. lNpasunHukKa o EE3)
R,,=0,04 m?K/W
R.=min 0,25 m?K/W; y cay4ajy mpaHcnapeHmHux enemeHama, R =0,17 m?K/W
Ha wmecmuma monaomHuUX MOCmosed, 34 OueHy oracHocmu o0

opowasarba mepodasHa je memnepamypa mayke poce G.[°C], oOpeheHa
npema mabenu 3.3.1.1

npod.ap AHa Pagmsojesuh un

aou.ap AnekcaHgap Pajunh

NHerepcKka komopa Cpbuje
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[ndy3unja BogeHe nape - yca0BU
npopayvyHa

e KoHmposa 0o380sbeHE 8peOHOCMU 8/1a2€ YCeo
oughy3uje u KOoHOeH3ayuje Ha OCHO8Y yC/08a:

— MaKCUMa/IHe BpeAHOCTM YKYNHEe KOHAeH30BaHe Baare Ha
3aBpLIETKY pa3aobsba andysmje BogeHe nape

Omax Lkg/M?]:

e 1,0 kg/m?y onwtem cayyajy

* 0,5 kg/m? yKonuKo ce KoHAeH3alMja aellaBa y
cnojeBMma/maTepujanmma Koju Hemajy CBOjCTBO KanmnaapHOT ynujama

* y APBETY — MAaKCUMaAIHM NOPACT cCagprKaja Bnare 3a 5% y ogHocy Ha
NOYETHWU CaaprKaj Bnare

° y MaTepujannuma Ha 6a3n gpBeTa - MaKCMMaIHM NOPACT CaaprKaja Bnare
3a 3% y O4HOCY Ha MNOYeTHM CaapKaj Bnare

npod.ap AHa Pagmsojesuh u
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[ndy3unja BogeHe nape - yca0BU
npopayvyHa

MaKCMMa/sIHEe BPeaAHOCTU MacCeHe BJIa*KHOCTU 33 CNoj
MaTepunjasia y Kome ce gelwlaBa KOHAEeH3aumMja npekKo:

roe je: X'aX:X'r+X

m dif ,max
X [ .
L""]  npoceyHa pavyHCKa enaxcHocm mamepujana
X . % .
df L”~1  maceHa enaxcHocm Hacmana ycneo KoHOeH3auyuje
¥ = na [100
dif ,max d m)
r 0

(eudemu noenasrbe 3.3.3 u mabeny 3.3.3.1. [pasunHuka o EE3)

npod.ap AHa Pagmsojesuh u
Aou.Aap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[ndy3unja BogeHe nape - yca0BU

npopavyHa

e [IpopayyH dugby3uje so0eHe nape u nepuooa ucywera epuiu ce Ha
ocHo8y cnedehux ycnosa:

a. nepuod KoHOeH3auuje (3uma):

— 3oHa A (mecTa 3a Koja je cnoJbHa NPOjeKTHa TemnepaTypa y nepmoay

rpejarba oo 4,

YC/10BU CMNoJ/ba.

YCN0BW YHYTPA:

Tpajakbe KOHAEeH3.

-15 °C):
TemnepaTypa cnosballtber Basayxa 6, =-5°C
penaTMBHa BNAXKHOCT @. = 90%,

penaTMBHa B/IAXKHOCT M TemrnepaTypa yHyTpalHer Ba3ayxa
npema NpojeKTHUM ycioBMMa Uau ca BpegHowhy @. = 55%

60 gaHa

— 3o0Ha b (mecTa 3a Koja je cnosbHa NpojeKTHa TemnepaTypa y nepuoay
rpejarba HUXa og, G, = -15 °C)

YC/10BU CMNoJba:

YCN0BW YHYTPA:

Tpajakbe KOHAEeH3.

TemnepaTtypa cno/balker Basgyxa 6, =-10°C
penaTMBHa BNAXKHOCT @. = 90%,

penaTMBHaA B/IAXKHOCT M TemrnepaTypa yHyTpalHer Ba3ayxa
npema NpPojeKTHUM ycioBMMa uau ca BpegHowhy @. = 55%

60 gaHa

npod.ap AHa Pagmsojesuh u
aou.ap AnekcaHgap Pajunh

NHerepcKka komopa Cpbuje
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OBYKA 3A NMONIATAHE CTPYHYHOT UCNMUTA 3A OBJIACT EHEPTETCKE EPUKACHOCTU 3rPALA
[ndy3unja BogeHe nape - yca0BU
npopayvyHa

e [IpopayyH dugby3uje so0eHe nape u nepuooa ucywera epuiu ce Ha
ocHo8y cnedehux ycnosa:

b. nepuod ucywera (nemo):

30Ha A (mecTa 3a Koja je cno/bHa NPOjeKTHa TemnepaTypa y nepmoay
rpejarba go 4, = -15 °C):

[03BO/bEHO TPajatbe UCYLLIEHA 90 paHa

3oHa b (mecTa 3a Koja je cnosbHa NPojeKTHa TemnepaTypa y nepunoay
rpejarba HUXa og, G, = -15 °C)
[03BO/bEHO TPajatbe UCYLLIEHA 60 gaHa

YC/I0BM CNOJba/yHYTPa: Temnepartypa 8=0, =18°C
PenaTUBHa BAAXKHOCT ¢.= ¢, =65%

3a 32pade ca Kaumamu3ayujom unau ca eehum ocnobaharwem sodeHe nape 00380/bEHO BPEME
ucywerba npema yHympauwHum MUKPOKAUMAMCKUM yc108uUMa, anu He oyxce 00 90 0aHa (30Ha
A), o0HocHo, 60 0aHa (30Ha b)

criosoHe npojeKkmHe memnepamype npema mabenu 3.3.4.1. [NpasunHuKa o EE3

npod.ap AHa Pagmsojesuh u
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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Andy3uja u KOHAEeH3aUuunja BogeHe nape
CnpeyaBare HeraTMBHMX nocneaunua andysuje /
KOHAeH3auuje

* 33 Hallle K/IMMaTCKe yC/10Be, Kao onwiTe Hayeno 3a
pellaBatbe npobnema gndysmnje BogeHe nape Koa
BMLLIEC/IOjHUX enemeHaTa BaXu aa:

OTMOP MPONA3Y TOMJIOTE CBUX CJ/IOJEBA TPEBA
OA PACTE UAOAYRU OO YHYTPA NMPEMA CI1OJbA, A A
MWCTOBPEMEHO OTNOPWN ANDY3NIN BOLAEHE MAPE
ONAAAJY O YHYTPA NMPEMA CIOJbA

npod.ap AHa Pagmsojesuh u
Aou.Aap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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TonnoTHa cTabUNAHOCT KOHCTPYKLMjEe — TONNOTHA
nHepumja

° TOMJIOTHA  cTabuaHocT —  cnocobHoct  rpaheBUHCKe
KOHCTPYKUMUje aa cayyBa pPenaTuBHy NOCTOjaHOCT
TemnepaTtype Ha CBOjOj VYHYTpaWHO] MNOBPLWINHU nNpu
ocuunaumnjama TemnepaTypa CrnoJsballiHber Ba34yXa
(ocumnaymjama TONAOTHOT TOKA KPO3 KOHCTPYKLMUjY);

° Mpouemyje ce Ha OCHOBY TOMJIOTHE uHepuuje (TpomocTu)
KOHCTpYKuuje D

D=RIS

* R —oTnop nponasy tonsore

e S—KoedULMjeHT ynnjarba TONAOTe o4 CTpaHe matepujana (0buyHo S,,)

NHerepcKka komopa Cpbuje



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

TonnoTHa CTabUAHOCT KOHCTPYKLUM]jE

* ocuunauumje TemnepaTtype cy nocebHo
KapaKTepUCTUYHE 3a NeTke pa3gobsbe — NeTHU
peXmnm, Na ce NoHalarbe KOHCTPYKLUMje Y 04HOCY Ha
TemnepaTypHe NpoMeHe TpeTupa Kao npobiem

NETHE CTABUNTHOCTW KOHCTPYKLUWMIE

— VKO/INKO Crosballkbn  enemMeHTU KOHCTPYKUMje Hemajy
NOBOJ/bHY TOM/JIOTHY CTabWNHOCT — TemnepaTypa Ba3ayxa
YHYyTap objekTa he 3HaTHO BapupaTu, 3aBUCHO O, MPOMEHE
TemnepaTtype cnosballker npoctopa!l

npod.ap AHa Pagmsojesuh n

Aou.Aap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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[TpoBepa neTwe ctTabmnaHocTu
KOHCTPYKUMUje

° npoBepa neThe CTabnIHOCTU KOHCTPYKLUMje ce cBoau
Ha npoBepy HeHUx moryhHoctTu vy norneay
aKymysauuje Tonnore

e Y norneany obesbeherwa agmekBaTHMX ycnoBa Komdopa vy
objekty [lpaBumnHnkom o EE3, kKao jeaHa og mepa 3a
obe3behere TOMNOTHOr KOmM@Popa HaBoau ce Kopuwhere
TepMUYKe mace objeKTa

— Tepmu4yKa maca npeocmassea 0esno8e mepmMuvykoe omomaya u
cmpyKmype 32pade 00 mamepujana u y 0ebsmuHU Koja omoz2yhasa
aKymynauujy mornsaome

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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[TpoBepa neThe cTabUAHOCTU KOHCTPYKLUMUjE

e CcrnocobHoOCT akymynaumje Tonnote oapeheHa:

a. cneynPpuyHom TOMJIOTOM MaTepujana — cneunPuyHu
TOMNNOTHM KanauuTeT (MaceHa Ko/InYMHa TonsioTe)

—  npedcmassba €80jCMBO Mamepujana Koje yKasyje Ha bp3uHy Hhe20802
3aepesarba/xnaherba

o= AQ _| J
MLAT | kglK

b. TOMNOTHMM Kana LUTETOM

—  YKa3yje Ha cnocobHocm akymynayuje morsaomHe eHepauje y HEKOM
esiemeHmy/KoHCmpyKuuju

C:cmn:@: J
AT K

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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MpoBepa netbe cTabnNAHOCTU KOHCTPYKUUje

° MmaTepujanmM BeNUKOr TEepMMUYKOr Kanauuteta He
yTU4y camo Ha nosehatbe NPOTOKa TOMOTE HEro U
Ha Bpeme Kaja ce OHO AellaBa —

cnocobHocm aKymynayuje monzaome ycrnopasd
(o0naxce) npomok monaomte eHepeuje!

°® 33 pPas3/IMKy 04 OBaAKBMX MaTepujana, Kopa
M30M1AUMOHUX MATEPUjana U OHUX KOjU pePnekTyjy
TONNOTY, NPOTOK TOM/IOTE KPO3 KOHCTPYKUMU]Y je
TpeHyTaH!

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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MpoBepa netbe cTabnNAHOCTU KOHCTPYKUUje

®* 33 MACMBHY KOHCTPYKUMUjY je
KapaKTtepuctmdiHo aa  he Time lag, ¢ hours
CBaKM CN0Oj matepunjana:

— npBo ancopboBatu Aeo
TonnoTe Yume he ce nosehatu
TemnepaTypa AaTor C1oja,

Actual

Instantaneous heat flow ) heat flow

i with zero thermal capacity
T N
3

| -

| I

Heat flow (w/m?)

— Na TeK oHAa fasbe NPeHeTH
TONAOTY Ha cnegehu cnoj

° aKymynmpaHa tonnota he ce
eMUTOBATU Ca  3HaATHMM Hours
BpemeHcKnum nomakom! !l

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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MpoBepa netbe cTabMNAHOCTU KOHCTPYKLUUje —
YC/10BM NPOpPAYYHA

* [lpopayyH TOMJIOTHE aKYyMYNaTUBHOCTU
HEeTPAHCNAPEHTHUX CNOJ/bHUX rpaheBUHCKUX
e/lemeHaTa 3rpage Bpwu ce Yy cknagy ca SRPS
U.J5.530 npoBepom cnegehunx napamerapa:

— ¢daKTopa npurylera amnanTyge ocumnaumje
Temnepartype, V|[-] V= [ — At

t As

om

— Kallkbehbe ocumnaumje Temnepatype, /7 [h]

n= 1—15 [40,52 D, —arctg n, +arctg

Un
= h +U, &2 Un+hea/§]

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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MpoBepa netbe cTabMNAHOCTU KOHCTPYKLUUje —
YC/10BM NPOpPAYYHA

Ta6ena 3.2.1 — Hajmarbe f,03BO/bEHE BPeAHOCTM GaKkTopa NpuUrylleta amnanTyae ocuunaumje temnepatype, Vin[-]

lpahesuHcKu enemeHm Vimin [-]
PaBHW KpOBOBU 25
CBM CNO/bHU 3MA0BU, OCUM OHUX KOjU CYy HA CEBEPHOj CTPAHMU 15
Cno/bHM 3MA0BM Ha CEBEPHOj CTPAHMU 10

Ta6ena 3.2.2 — Hajmarbe [,03BO/bEHE BPEAHOCTM Kalltberba OCUMnaLmje TemnepaType, Mmin [h]

lpaheBMHCKM enemeHT Nmin [h]

PaBHM KpOBOBM X/1agHbaya 14

PaBHW KpOBOBM, OCMM pPaBHUX KPOBOBA XNaAHaya 10

CnosbHM 3MA0BM N KOCU KPOBOBM Ka 3aMagHoj M jyro3anaHoj CTpaHu 8

Cno/bHM 3MO0BM N KOCU KPOBOBMU Ka jYXKHOj U jyrOMCTOYHOj CTPaHU 7

Cno/bHU  3MA0BM M KOCUM KPOBOBM HAa WCTOYHOj, CEBEPOMUCTOYHO] W 6

ceBepo3anafHoj CTpaHu
YKONKKO je 3a KpoBose V> 45 He nocTas/bajy ce 3axTesu 3a BpeaHocT /7 [h]
YKonuKo je 3a 3ngose V> 35 He nocTas/bajy ce 3axTesu 3a BpeaHocT /7 [h]

3a cnoJ/bHe HeTpPaHCNapeHTHe BeHTUANCcaHe rpaheBnHCKe enemeHTe (0CUM 3a €1abo BEHTUIMCAHE) BaXKU:

1. He nocTaBsbajy ce 3axTeBu 3a BpeaHOCT V-] yKOIMKO je NoBpLIMHCKa Maca efiemeHTa 6e3 obnore Beha (am jeaHaka)
100 kg/m?

2. YKONVKO je MOBPLUMHCKA Maca enemeHTa 6e3 obore marba og 100 kg/m? KoedpuumjeHT nponasa TonaoTe eeMeHTa
mopa aa 6yae marbu o 0,35 W/(m?[K).

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

YCA0BU NpPOpayYyHa

Cse TPaHCNAPEHTHE (n
NONYTPAHCMNAPEHTHE) MOBPLUNHE
y 6opaBuWIHMM MNPOCTOpPUjama,
OCMM OHEe Koje Cy Ha cesepy,
CEBEPOUCTOKY M ceBepo3anaay
(npn asmmyty: 0 - 45° n 315 -
360°), Mopajy  Aa nmajy
HEeTPaHCNAapPEeHTHY 3alTUTYy oA
anpektHor CyHYeBOr 3payexba Yy
NIeTHbeM Mepuoay.

OpwujeHTaunja, j (asmmyT n Harmb),
3aCTaK/beHe NOBpPLINHE ce,
nojegHocTaB/beHo, oapehyje npema
Tabenn 6.10.

npod.ap AHa Pagmsojesuh un
aou.ap AnekcaHgap Pajunh

MpoBepa netbe cTabMNAHOCTU KOHCTPYKLUUje —

OpwujeHTaumja y XOpU3oHTarHoj paBHM U HarnMGu Kocux

MoBpLUNHA

OpwujeHTaumja hacagHux
3unpoBa*

YrnoBu Harm6a Kocux NOBpLUNHA**

C3L <R
B

O
O

NHerepcKka komopa Cpbuje
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TonnoTHU rybuum 3rpaga

®* TOMNOTHHW |'y6[/]|_||[4
3rpaje no CBOM i
NMOPEK/ZTY WU KapaKTepy L\
ceé MOry pPa3BpPCTaATUN HaA . \ST;EIP::-": ad “all - Roof 10%
=
* TPAHCMUCUOHE ‘, ;T
rv-!t—j )\ Walls 25%
H5 )

| L
' JE
Glazing 25% T %

°* BEHTUNAUMOHe NN | S o

Floor 10%

npod.ap AHa Pagmsojesuh u
Aou.Aap Anekcanaap Pajunh NHerepcKka komopa Cpbuje



ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

TonnoTtHu rybuum 3rpaaa

* TPAHCMUCUOHMU rybmum Koju HacTajy KOHAYKLUNjOM
KpO3 CNo/bHM OoMOTay objekTa (Kao
nocneauua pasanke y TemnepaTtypu
Ba3JyXa CNo/ba-yHyTpa), a y cayyajy
KOHCTPYKLM]a KOje caaprKe Ba3ayLllHe
CNl0jeBe, Ka0 M HA MECTY KOHTAKTa
KOHCTPYKLMje ca Ba3zayXxOM, U Kao
nocneanua KoOHBeKuuje

* BEHTUNaunOHU pe3ynTaTt npoaopa Basayxay
VHYTpaLWHU NPOCTOP Kao nocnegmua
NMHPUNTPALMjEe NN BEHTUNALUM]E

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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TonnoTHu rybunum 3rpaaa

 Ha HuBOy 3rpage (nnu gena 3rpage), npema
[MpaBunHuKy o EE3, TonnoTHM rybuum cy ogpehenun

Kado.

— KoeguuujeHm mpaHCMuUcUuoHuUx 2ybumaxka morisiome,
H; [W/K]

— KoeguuujeHm seHmMuaAayuoHux 2aybumaxka morisiome,
H, [W/K]

— (yKynHu) 3anpemuHcKu 2ybuyu mornsaome,
4y [W/m?3]

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

* KoeguyujeHmM mpaHcmucuoHux 2ybumaxka monaome, H, [W/K]

npeactaB/ba TPAHCMUCUOHE TYOUTKE TOMNNOTE KPO3 TEPMUYKM OMOTaYy
3rpage (Mnun gena 3rpage) noge/beHe pasIMKom TemnepaTtypa YHyTpallke

U CNoJbHE CpeanHe
H, :Z(in U, DA\)"’ Hg

* F,; - PaKkTOp KopeKumje TemnepaTtype 3a i-TM rpaheBUHCKM enemeHT, Koju
ce ycBaja npema Tabenn 3.4.1.1 oBor npaBUIHUKA;

e U [W/(m2K)] - KoeduumjeHT nponasa TonnoTe i-tor rpaheBUHCKOr

I

efieMeHTa, nosplumHe A; [m?]

e TPAHCMMUCUOHW TOMNNIOTHM TrybuTak 3rpage (uwam pena 3rpage) ycnen
yTULaja TOMJIOTHUX MOCTOBA Yy TEPMUYKOM OMOTauvy 3rpage (uam pena

3rpage), Hyg [W/K], nsHocu H B = AU B LA

NHerepcKka komopa Cpbuje
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TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

°* TPAHCMMUCUOHU TONNOTHU rybuumn mory butu:

* NOBPLWNHCKHA

* JINHWUJCKU

¢®* TA4YKACTU

npod.ap AHa PagmBojesuh u
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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YTuuaj TepMudKkmnx (Tona1oTHUX, X1aAHUX) MOCTOBA

HoBom HOMeHKnaTtypom (eBpPOMCKM  nponucu), yTuuaj
TepPMUYKOr MOCTa/004aTHU TOMAOTHU MPOTOK KPO3 TEPMUYKM
MOCT Y PaBHM Crnoja efieMeHaTa n3parkaBa ce Kao:

W [W/mK] - IMHN|CKN KoepUUMjeHT npoaasa TonnoTe,

OAHOCHO Kao

X [W/mK] - KOePUUMjeHT TaYKaCTor Nposiasa TonoTe

NHxKerepcka Komopa Cpbuje
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TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

* MNOBPLUHCKU TONNOTHMU I'V6MLI,MZ

e rybuum A0 KOjuUxX 4071331 KPOo3
TEPMUYKM OMOTAY 3rpaje:

— CnoJbHe 3ugoBe
— 3dCTaK/beHEe NoBpPLUNHE

— paBHe W/IN KOCe KpoBOBe Haf,
rpejaHMm NPOCTOPOM U TaBaHMULLE
npema HerpejaHum TaBaHMMaA

— NnoAoBe Ha Ty AKX NOA0BE U3HAL,
HerpejaHux noapyma

— KOHCTPYKLUMWje U3Haa OTBOPEHUX
npona3a (epKepa)

npod.ap AHa Pagmsojesuh un
aou.ap AnekcaHgap Pajunh

TepMUYKU omomay 32pade - YUHe Cc8U

eneMeHmu 32pade Koju pa3osajajy epejaHu
00 HeepejaHoz Oena 32pade, OOHOCHO,
uesiuHe 32pade ca pPasaAUYUMUM yC08UMA
Komgopa unu Oenosa 32pade KOO Kojux
dona3u 00 npekuda 2pejara  ycneo
npuspemeHo2 HeKopuwhera HeKoe
npocmopa.

NHerepcKka komopa Cpbuje



ﬂ‘} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

* mepuno/napameTap — KoepuLUjeHT Npoaasa
Tonnote (U):

| 1 W
y onwTtem cayyajy: U = — -
m° UK

RS‘.+Z;I”‘+RSe

kputepmjym: U <U 1o MPema Tabenn 3.4.1.3. n3 MpasnnHmka

nooauu o mamepujanuma: mabena 3.4.1.2 [NpasunHUKa
nooayu o epedHocmuma R.;i R, npema mabenu 3.4.1.1

npod.ap AHa Pagmsojesuh un
Aou.ap Anekcanpap Pajumh NHerepcKka komopa Cpbuje
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Hajsehe no3BosbeHe BpeaHOCTU KoepUuLmnjeHTa
nposasa tonaote — tabena 3.4.1.3.

MocTojehe 3rpaga Hoge 3rpage
Onuc enemeHTa / cuctema i, 2
Umax [W/(m°K)] Umax [W/(m“K)]
EnemeHmu u cucmemu y KOHmakmy ca criosfbHUM 8a30yXoM
1. CnorbHu 3ua 0,40 0,30
2. 3up Ha gunatauujun (u3ameny 3rpaga) 0,50 0,35
3. 3ugoBu n mehycnpaTtHe KOHCTpyKLUMje namehy rpejaHux npocTtopuja pasnuunTmx jeamHuua, 0.90 0.90
PasnUUYNTUX KOPUCHMKA NN BriaCHUKa
4. PaBaH KpoOB M3Hag rpejaHor npocropa 0,20 0,15
5. PaBaH KpoB u3Hag HerpejaHor npocTtopa 0,40 0,30
6. Kocu kpoB nsHag rpejaHor npocropa 0,20 0,15
7. Kocun KpoB nsHag HerpejaHor npocropa 0,40 0,30
8. MehycnpaTHa KOHCTpYKLMja N3Haa OTBOPEHOr nponasa 0,30 0,20
9. lNpo3opwu, 6ankoHcka BpaTa rpejaHmMx NpocTopuja 1 rpejaHe 3auMmcke Gawte 1,50 1,50
10. CtakneHu kpoBoBM, M3y3nmajyhu aumcke 6awte, CBETNOCHE Kynone 1,50 1,50
11. CnorbHa Bparta 1,60 1,60
12. 3no3un 1,80 1,80
13. CtakneHe npuame 1,60 1,60
YHympauw-e rpespadHe KOHCMpyKuuje
14. 3ua npema rpejaHoM CTeneHULTY 0,90 0,90
15. 3ua npema HerpejaHum npocTtopuma 0,55 0,40
16. MehycnpaTHa KOHCTpYyKUMja Ucnog HerpejaHor npocropa 0,40 0,30
17. MehycnpaTHa KOHCTpYyKUMja U3Ha HerpejaHor npocTopa 0,40 0,30
KoHcmpykuyuje y mny (ykonaHe, uniu 0esiluMUYHO yKOrMaHe)
18. Bug y Tny 0,50 0,35
19. MNopa Ha Ty 0,40 0,30
20. YkonaHa MehycnpaTHa KOHCTpyKuumja 0,50 0,40
HarnomeHa 1: 3a enemeHTe — cucTeMe naHenHor (NogHor, augHor, NnadgoHCKor) rpejaka Mopajy ce NpUMMeHUTH ogroeapajyhv ctaHgapan U TEXHUYKU YCoBu
nponncaHun Tum ctaHgapanma.
HarnomeHa 2: BpeﬂHOCTI/I HaBegeHe 3a nocmjehe 3rpage ogHoce ce Ha Hajaehe AonywTeHe BpeaHOCTU nocre peHoBupama, caHaumja, peKOHCprKLl,I/Ija.

npod.ap AHa Pagmsojesuh un
Aou.Ap Anekcanaap Pajunh NHerepcKka komopa Cpbuje
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OTnop npenasy tonnote —Tabena 3.4.1.1

TONNOTHM NPOTOK Ka CNOJbHOj CPeauHM, NpeKo rpaheBUHCKOr enemeHTa Omnop npenasy ronsore, y baxrop kopekumje
’ m2K/W TemnepaType, Fxi
oapeheHor TMna
Rsi | Rse | Rsi + Rse
bahesuHCKU eanemeHmuU Koju ce 2paHu4e ca CrosbHUM 8a30YXOM
CnosbHM 31g,
HEBEHTUINCAH 0,13 0,04 0,17 1,0
BEHTUAUCAH 0,13 0,13 0,26 1,0
PaBHM KpoBOBMU:
HEBEHTUINCAHO 0,10 0,04 0,14 1,0
BEHTUNCAHO 0,10 0,10 0,20 1,0
MehycnpaTHa KOHCTPYKLMja M3Ha4 OTBOPEHOT Npo/iasa:
HEBEHTUANCAHO 0,17 0,04 0,21 1,0
BEHTU/INCAHO 0,17 0,17 0,34 1,0
Kocu kposoBu:
HEBEHTUINCAHU 0,10 0,04 0,14 1,0
BEHTUAUCAHU 0,10 0,10 0,20 1,0
lpahesuHCKU enemeHmMU Koju ce 2paHu4e ca HezpejaHum npocmopuma
31/ Ka HerpejaHoM NpocTopy 0,13 0,13 0,26 0,5
MehycnpaTHa KOHCTPYKLUMja Ka HEerpejaHom KpOBHOM NPOCTOpY 0,10 0,10 0,20 0,8
MehycnpaTHa KOHCTPYKLUMja M3HAA, HErpejaHor npocTopa 0,17 0,17 0,34 0,5
314, Ka HerpejaHoj 3MMCKOj 6alwTu (CTakNeHMKY), ca CNO/bHUM
3acTaK/berbemM 3UMCKe baluTte: 0,13 0,13 0,26
JegHocTpyko ctakno, U > 2,5 W/(m2K) 0,7
M3onaumoHo ctakno, U<2,5W/(m?K) 0,6
Mo6osblano crakno, U<1,6 W/(m?2[K) 0,5
lpahesuHCKU enemeHmMU y KOHMaKmMy ca msaom
314y Ty, Wan 4eAMMUYHO YKOMaH 0,13 0,0 0,13 0,6
noz Ha tay 0,17 0,0 0,17 0,5
MehycnpaTHa KOHCTpyKLUMja y Ty 0,10 0,0 0,10 0,6
lpahesuHcKU enemeHmu usmehy 08a 2pejaHa NPOCMopa paszaudyume memnepamype
3upg namehy 3rpaga, 3ua Koju pasaBaja NPoCcTope PasIMYUTUX KOPUCHUKA, 0,13 0,08 0,21 0,8
VAW 3UJ, Ka rpejaHOM CTeNneHuLwTy
MehycnpaTHa KOHCTPYKUMja Koja pa3gBaja NnpocTop namehy pasnamumtunx 0,10 0,08 0,18 0,8
KOPUCHWKA
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TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

e BpPeaAHOCTU KoedUuuUMjeHTa nponasa Ttonnote U pauyHajy y
cknaay ca SRPS EN I1SO 13789, n npema oarosapajyhum
CTaHAapAMMA 3aBUCHO O, TUMA KOHCTPYKUMje:

— SRPS EN ISO 6946 3a HeTpeHcnapeHTHe rpaheBnHCKe enemeHTe
(n3y3eB nogoBa 1 3Ma0Ba Y Ty U 31 3aBeca)

— SRPS EN ISO 13370 3a nogose n 3ugose y Tay

— SRPS EN ISO 10007-1 n SRPS EN ISO 10007-2 3a enemeHTe TUNA
npo3opa, 6aIKOHCKNX BpaTa U POJIETHU

— SRPS EN ISO 13947 3a 3na-3asece
— SRPS EN 673 n SRPS EN 410 3a cTtakna

— SRPS EN 1745 3a enemeHTe 3a 3naarbe 3MaaHnx 3Ma08a U 3uJaHe
3uaose

NHxKerepcka Komopa Cpbuje
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TPpaHCMUCUOHU TONAOTHU rybuum 3rpaaa

* JINHWUjCKU TONJIOTHU rybumum —
TONNOTHU/TEepMUUYKUN/XNaaHU
MOCTOBM:

— A0AaTHM TONNOTHU rybuum Ao
KOJUX [A0Na3n Ha nojeaguHunm
MeCTMMa KOHCTpYKUMje: _

e MecTMMa NPOMeHe maTepwujana, . =L e
* NpomeHe reomeTpuje, e

* Ha mecty cKkaoma  (yrnosm, . ¥
MPOAOPU, KOHTAKT Ca T/IOM,....) :

o F

(1711 L
oS S e
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TpaHCMUCUOHM TONNIOTHU TYOUUM 3rpaaa

e moryhu Ha4YMHUM NpPopayyHa yTuuaja TMHUjCKNX
rybutaka:

1. peTasbaH nNpopayvyH

2. KaTanor TEPMUNYKUX MOCTOBA.

e $UKCHe BpeaHOCTH
* MapameTapcKe BpeaHOCTH

3. anpoKcumaumja/naylanHo
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MeToae npopayvyHa yTmuaja TEPMUYKNX

MOCTOBAd

HauuH npopayyHa CraHpgapa- Cpbuja crapu Cpbuja
Hopma nponucu Hosu nponucu

AeTasbaH EN 10211-1
NpPopayyH EN 10211-2
KaTtanor mocrtosa EN 14683 |
(dukcHe
BPeaHOCTH)
KaTtanor CPMNC.Y.J5-510
(napameTapcke
BPeaHOCTH)
AnpoKcumauuja EN 13790 |
(naywanHo) (caHauumja)

npod.ap AHa PagmBojesuh u
aou.ap AnekcaHgap Pajunh

NHerepcKka komopa Cpbuje



ﬁ} OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

YTuuaj TepMudKkmnx (Tona1oTHUX, X1aAHUX) MOCTOBA

[lpema lNpaBunHUKY o EE3:

YTULUAj] TEPMUYKMX MOCTOBA Ce anpoKkcumumpa noBeharbem
OCHOBHE BpPEAHOCTU KoeduUMjeHTa npoJsia3a TOnaoTe 3a CBe
nosuumje TepMmMYKOr omoTayda (Kojuma Huje obpayyHaT yTmuaj Ha
APYrY HAauYmMH), 32 PUKCHY (nayLwanHy) BpeaHOCT

AU.,=0.1 W/m?2K

OBako yBehaHa BpegHocT KoedwuuumjeHta U ce Kopuctm vy
TEPMOTEXHUYKNUM NPOPavYyHUMa.
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TpaHCMUCUOHM TONJIOTHU TYOUUM 3rpaaa

° crieyuu4yHU MPAHCMUCUOHU 2ybumak morsaome 3epaoe
(unu dena 32pade), H'; [W/( m2[K]

2paHUYHa 8pedHocm ce ycaaja npema mabenu 3.4.2.3.1. [pasunHuKka
o EE3

— y3Mma y 063up KapaKTepuctmke pasyheHoctn n BonymeTtpuje objeKTa,
n3parkeHe Kpo3 ¢daktop o0b6aMKa 3rpase Ha OCHOBY Yera ce oapehyje
rPaHUYHA BpeaHOCT cneumnduyHmX TPaHCMUCUOHUX T'ybUTaKa
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TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

. Ha BpeaHOCT dpaKTopa 0b6/1MKa
3rpaje npe ceera ytmuy:

Minimal surface area Incrazsed area, greater haat transfar
reducas heat transfer .

—  06auK objekTa (nonTa,

1.7
1.6
KOLKa,....) 15 - @
8 1.4 4
® 1.3
E 1.2 A
. . £ 11 4
—  AMMeH3Mnje objekTa (BpeaHoCT £ 10 -
= D3
daKTopa 06/1M1Ka 33 UCTU 0B6NUK 2 08 |
0.6 -
rabaputa he onagatu ca Lok @
1 04 -
NOpPacTomM AMMeH3Hnja) o ,//
0.2 -
0.1 -
00 T T T T T T T T

1 2 3 4 5 6 7 8 9 10
Basic Dimension

. Volume to Surface Ratio
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TpaHCMUCMOHM TONNOTHU TYBUUM 3rpasaa

Tabena 3.4.2.3.1 — Hajsehe gonywTteHe BpeaHOCTM cneunduyHmnX TPAaHCMUCUOHUX
/ 2
rybutaka tonnote, H 7 max [W/(m @()], y 3aBUCHOCTU oA, paKTopa
obnuka 3rpage (mnum gena 3rpaae)

HectambeHe 3rpaae ca
HectambeHe 3rpage ca
YAENOM TPAHCNAPEHTHUX
dakTop 061MKa YAENOM TPAHCNAPEHTHUX
1 nospwmHa < 30%
A/NV.(m™) nospLmHa > 30%
n ctambeHe 3rpage - (W/mZK)
H’ (W/m’K) T
<0.2 1.05 1.55
0.3 0.80 1.15
0.4 0.68 0.95
0.5 0.60 0.83
0.6 0.55 0.75
0.7 0.51 0.69
0.8 0.49 0.65
0.9 0.47 0.62
1.0 0.45 0.59
>1.05 0.44 0.58
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BeHTl/lfIaLI,MOHM TOMNNIOTHWU I'y6l/ILI,l/I

° KoeguuyujeHm 8eHMUAAUUOHUX 2ybumaka

monnaome, H,, [W/K] - npeacras/ba BeHTUNaLmOHE rybuTKe
TON/MIOTEe KPO3 OMOTay 3rpage nofes/beHe Pas/IMKoM
TemnepaTtypa YHYTPaLllHe U CNo/bHE CPpeANHE;

H, =p,[c,[VIn

Kputepujym - notpebaH 6poj nameHa Basayxa Ha yac
roe je
V — 3anpemuHa rpejaHor npoctopa [m3];
n — 6poj nsmeHa Basayxa Ha yac [h]
O. [CIO =0,33[Wh/(m3K)]=( 1200 [J/(m3[K)])

npod.ap AHa Pagmsojesuh un
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OBYKA 3A NOJIATAHE CTPYYHOI UCTTUTA 3A OBJIACT EHEPTETCKE EDMKACHOCTU 3rPALA

1 0}
BeHTl/IfIaLI,l/IOHM TOMJZIOTHW I'y6l/ILI,l/I

* KoeguyujeHm seHmunayuoHux 2ybumaka monaome, H,, [W/K]

Ta6ena 3.4.2.1 — bpoj nameHa Basayxa Ha Yac y 3aBUCHOCTM Of, 3aK/IOHEHOCTU U K/lace
3anTuBeHocTn 3rpage (npema SRPS EN ISO 13789) — CtambeHe 3rpage ca Buwe
CTAHOBA M NPUPOAHOM BEHTMAALMNjOM

bpoj usmeHa sasayxa n [h™]

bpoj usmeHa sasayxa n [h]

MN3noxeHocT dacage BeTpy Buwe op jeaHe dacage Camo jegHa dacaga
3anTuBeHOCT Nowa | Cpeawva | Hobpa Nowa | Cpeawva | Oobpa
OTBOpEH N0/I0XKAj 3rpaae 1,2 0,7 0,5 1,0 0,6 0,5
YMepeHO 3aKN0HEH NO0XKA] 0,9 0,6 0,5 0,7 0,5 0,5
Beoma 3aKknoreH NOM0XKaj 0,6 0,5 0,5 0,5 0,5 0,5

Ta6ena 3.4.2.2 — bpoj nameHa Basgyxa Ha Yac y 3aBUCHOCTM Of, 3aK/I0HEHOCTU U K/lace

3anTuBeHocTn 3rpage (npema SRPS EN ISO 13789) — MNojeanHayHe nopoanyHe
Kyhe ca npupogHOM BEHTUNALMjOM

Bpoj nsmeHa Basayxa n [h]
3anTuBeHOCT Nowa | Cpeawva | Hobpa
OTBOpEH N0/I0XKAj 3rpaae 1,5 0,8 0,5
YMepeHO 3aKN0HEH NO0XKA] 1,1 0,6 0,5
Beoma 3aKknoreH NOM0XKaAj 0,76 0,5 0,5

npod.ap AHa Pagmsojesuh n
aou.ap AnekcaHgap Pajunh
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YKYMHW TONAOTHU rybuum 3rpaaa

* (ykynHu) 3anpemuHcku eybuyu monaome, q, [W/m3],
npeactass/bajy 36mMp TPAHCMUCMOHUX U BEHTUAALMOHMUX
rybutaka no jeaAMHULUM 3anNpemMuHe rpejaHor NpocTopa 3rpaae
N jeaHakn cy cneunPuyHom TOMJOTHOM TOKY MO jeAUHULM
3aNpemMuHe, Koju nNpu NpojeKTHUM ycnoBuma Tpeba ga opajy
ypehaju 3a rpejarbe y npoctopmjama.

_H:+R,
V

e

Gy
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TonnoTHM AobMuU

* KOHLLenT TONOTHE 3alUTUTE KOju ce 3aCHMUBA
Ha NPOBEPU YKYNHUX EHEPreTCKMX CBOjCTaBa
3rpaze noapasymeBa KOHTPOAY:

gubici sustava za grijanje 12%

— TONNOTHUX rybuTaka

dobici kroz prozore 12%

— TONNOTHUX A0OUTaKa

unutarnji dobici 6%

* UHTEPHUX U

energija za grijanje 82% g %t]:gzo krexvaryslo 2}

°® CO]'l a p H MX vent. i frans. gubici kroz prozore 51% :ﬁ - i
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TonnoTHM AobMuU

Jeow-
Twvn 3rpage 1 2 3 4 5 6 7 8 9) OcTane 3rpage A
HULa
© © Q
°S_1e |2 &l s |3 g S
©C =S|®© =3 = o [}
go(x @ |3 s | z| E[z¢g & © 2
T I|®Oo 2 £ o £ [0} 3 T S ® = &
co|IeE s |88 2] &5 | 2| 3|53 ¢ 3 °
Q s =
Vnasimnogaum | @ Cla 5l & (3 g| = o 2 s [8E & o 3
T ,ﬂl MU.M - $22el B(a8 5| 5| 2| 2|8 E| |3
o S|o o |2 o s = @ [
T Lo ) o © = 2 @©
e &ledl 5|89 o | 8| eleg 8| © | &
Z90|z23d| o |a =4 c |cE & S
SEIEY 2 |s 2| o |8 g E3
S [&) ($) = >

y3mmajy ce y O0031Mp =

npojekTHa 20| 20| 20| 20| 22| 20 | 20| 18 [ 20| 18 | 18 [ 28| <«
TeMnepartypa 3a

fobuum  Tonnote of [

NeTn nepuog
jbyp'M M eneKTpMLIHMX MISEPITTE TS 60 |40 | 20|10 |30| 5 |10| 20 | 5 | 20 | 100 | 20 | m%per

ocobu (3ay3eTocT)

26 | 26 | 26 [ 26 | 26 | 26 [ 26 | 26 | 26 | 26 26 28 T

OpnaBare

= TonsioTe no ocobu

ypehaja (tabena 7.
TOMsIoTE rbyamn Mo

jeanHnum
NnoBpLUNHE
MpucyTHocT
TOKOM JjaHa
(npoceyHo
MECEYHO)
FoauiuHa

— + noTpoLksa
. E— eniekTpnuyHe
|nt f P E eHepruje no 20 30| 2012030 30 [30] 10 |20 20| 6 | 60 |kwhim?

jeanHnum
noepLinHe
rpejaHor npoctopa
[poTok cBexer
Basayxa no
jenvHMLM 07 (07]07|07|10] 12 [07] 07 [10] 07| 03 |07 m*nh-m?)

noBpLUNHE
* A;—noBpLIMHa rpejaHor

[poTok cBexer
Basgyxanoocobu | 42 | 28 | 14| 7 | 30 6 7 14 B 14 30 14 n3/(h-per
I-I p O CTO p a (06pok no ocobu)

Tonnota

notpebHa 3a
npunpemy CTB no
jeavHnum
NoBpLUMHE
rpejaHor npocropa

70 (70 | 80 ( 70 | 80 | 100 [ 90 | 100 | 80 | 100 | 100 | 60 | Wi/per

12 118|40|70)|27] 20 [90| 50 | 16 | 5,0 1,0 | 30| wm?

12 |12 | 6 4 | 16 3 4 6 3 6 6 4 h

10 | 201010 | 30| 60 (10| 80 | 10| 10 1,4 80 |kwh/m?
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TonnoTHU Aobunum

° COJIapHM Jobuum
Qsol = |:sh [A‘Sol “sol [Tsol

* F,, ®aKTOp OCEHYEHOCTH
3rpage:

npod.ap AHa Pagmsojesuh un
aou.ap AnekcaHgap Pajunh

Ta6ena 6.6 - akTop 0CEHYEHOCTM 3rpade ycried okorHux objekaTa

KopekuunoHnu caktop Fp

3a45° Crl
Yrao [‘] J n3 [
0 1,00 1,00 1,00
10 0,97 0,95 1,00
20 0,85 0,82 0,98
30 0,62 0,70 0,94
40 0,46 0,61 0,90

Ta6ena 6.7 - dakTop OCEHYEHOCTY 3rpade ycrea HacTpelnua

KopekuunoHnu daktop Fo,

3a 45° Crul
Yrao [] J "3 C
0 1,00 1,00 1,00
30 0,90 0,89 0,91
45 0,74 0,76 0,80
60 0,50 0,58 0,66

BepTukanHu npecek

5

Tabena 6.8 - PakTop OCEHYEHOCTU 3rpaze ycrnen BepTuKanHux ucnycra Ha gacagu

Kopekuunonu daktop Fiin

3a45° Crui
Yrao [‘] J n3 [
0 1,00 1,00 1,00
30 0,94 0,92 1,00
45 0,84 0,84 1,00
60 0,72 0,75 1,00

XOpu30oHTasHU Npecek

NHerepcKka komopa Cpbuje
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Toni0THU AO06UUM
° COMAapHU obuum Qsd — Fsh [Aso| “sol [Tsol

e kKoam4dnHa CyH4YeBOr 3payera — YCBaja ce Ha ocHoBy Tabene 6.9

| o LTy rewh/m2

Mesec [ I Il vV \Y Vi VI VIl 1X X X Xll_| Zima
Cpenta MeceyHa
o 0,9 3,0 7,3 12,5 17,6 20,6 22,3 22,0 17,7 12,7 7,2 2,6 5,6
Temnepatypa (C)
XOP
(kWh/mZ) 42,751 60,35 J103,86] 133,65 |170,43] 181,23]192,83]170,43] 127,58 | 88,94 | 45,50 | 33,87 398
]
5 J
& 2 64,25| 76,98 | 96,43 86,73 | 86,28 | 81,43 | 90,31 | 99,43 | 107,38]109,22] 66,52 ]| 52,80 455
g (kWh/m?)
o
o) n 3
I ", 32,57 55,35 79,80 96,05 |112,90] 116,78]125,22|114,37] 91,32 | 67,21 | 34,67 | 25,53 310
= (kWh/m?)
O
C
(kWh/mZ) 17,42] 22,38 | 36,04 44,64 | 55,69| 56,88 | 58,27 | 52,83 ] 38,78 | 29,16 | 17,93 ] 14,31] 145
HDD = 2520 585 458 370 102 0 0 0 0 0 101 373 531

* cpedrba cyma CyHYeg8oe 3payera ce U3pavyyHasa Ha OCHOB8Y npemexHe opujeHmayuje (mabena
6.10 lMpasunHuKa)
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TonnoTHM AobMuU
e conapin pobuuy Qg = Fg LAy [y [Ty

A, —WU310XeHa NoBpLINHA OMOTa4a

— 32 CTaK/IeHe CNoJbHe MOBPLWNHE: A, 4 =04 [(1_ FF)['A\N

* 8, - dakTop nponycbuBocT CyHYEBOr 3payetba Y 3aBUCHOCTU 0f, BPCTe CTakNa
(Tabena 3.4.1.4.);

e F; - dakTOp pama; yaeo noBpLIMHE pama Yy OAHOCY Ha YKYMHY NOBPLUNHY
Nnpo3opa/3acTak/bera

e A, - NoBpLIKHA Npo3opa (rpaheBnHcKor oTeopa)

— 3a CNoJbHe 3UJ0Be; Asol C = as,C [Rs,C [UC [AC
d .- eMUCMBHOCT CMo/bHEe NOBPLINHE 313
1

Rs,C - h_ OTNOpP Npesa3y ToNA0Te 3a CNOJbHY CTPaHy 31Aaa
e
npod.ap AHa Pagmsojesuh un
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MeToae npoBepa n mepera

e [lpaBunHMkom ce He npeaBuha  obasesa
nposepe/meper-a OCTBApPEHUX TEPMUYKUX
KapaKTepPUCTUKa 3rpaae

— [lopen 3Hayaja Koje Mmepewa Mory Jga umajy
NPUINKOM  MpPOBEepe  OCTBAPEHUX  EHEepPreTCKux
nepdopmaHcm objekTa y OAHOCY Ha MNpOjekaT, OHO
MMa NocebHO MeCcTo Kog NMpoBepe KapaKTepUCTUKA
noctojehnx objeKkata, [AOeTeKToBaka  rpellaka
NPUAMKOM n3sohera u cn.

* MepeHba NnoapasymeBajy NPpUMeHy

— TepMOBU3Uje — KapaKTEPUCTUKE TEPMUYKOr OMOTaya
y nornegy NPOTOKa eHepruje Kpo3 KOHCTPYKUMjy
TEPMMNYKOTr OMOTaya

— Blower door-a — 3a npoBepy 3anTUBEHOCTU, OAHOCHO,
Ba3AyLIHE NPonyCT/bUBOCTU HEKOF NPOCTOpa

npod.ap AHa Pagmsojesuh un
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