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NEPEOMOBA
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OOoCnigHWIA | HaB4YanbHUA LUeHTp npobnem cTtaHgapTuaadii, ceptudpikadii Ta akocTti» (AN «YkpHOHL»)
Big 06 »xoeTHa 2020 p. Ne 244 3 2021-05-01

3 Uen ctaHgapT po3pobrneHo 3rigHo 3 npasunamu, yCTaHOBMEHUMU B HaLioHanbHIA cTaHgapTuaauil YkpaiHu
4 YBEOEHO BINEPLUE

MpaBo BNacHOCTI Ha UeW HaLioHanbHWUWA CTaHOapT HanNeXxXuTb AepXxasi.
3abopoHeHO NOBHICTHO YW YAacTKOBO BUAaBaTU, BIATBOPHOBATHU
3a4nA po3nNoBCHOXEHHS | po3NoBCHAKYBaTU AK oillilHe BUAAHHA
Lei HalioHanbHWIA cTaHgapT abo Woro YacTUHU Ha 6yOb-AKUX HOCIAX iHdopMaLlil
6e3 gossony AN «YkpHOHU» 41 ynoBHOBaXeHOI HUM ocobu
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HAUIOHANBHUU CTAHOAPT YKPAIHMU

MOXEXHA BE3MNEKA

BU3HAYEHHA MPOTUMOXEXHUX BIACTAHEN
MK OB’€EKTAMU PO3PAXYHKOBUMU METOOAMU

OCHOBHI NONMoOXeHHA

FIRE SAFETY

ESTIMATION OF FIRE DISTANCES BETWEEN OBJECTS
BY CALCULATION METHODS

Substantive provisions

“YuHHMA Big 2021-05-01

1 COEPA 3ACTOCYBAHHA

1.1 Uen ctaHgapT YCTaHOBMIOE OCHOBHI MOMNOXEHHS WOA0 BU3HAYEHHS NPOTUMOXKEKHUX BiACTaHen Mix
ob’eKTamu po3paxyHKOBUMK MeToaaMMu.

1.2 lMonoxeHHsa UbOro ctaHgapTy MOXHa BUKOPUCTOBYBaTK Nig Yac po3pobneHHs mictobyaisHoi
Ta NPOEKTHOT AOKYMeHTaUil, HOpMYBaHHA NMPOTUMNOXEXHNX BiACTaHE! y pasi, AKLWO X He BCTaHOBMNEHO
B OyaiBensHUX Hopmax.

1.3 Uen ctaHgapt He Moxe ByTWU 3aCTOCOBHUM ANS BU3HA4YeHHS HebeaneKku MoLMpeHHs MoXexi Mix
ob’ekTamu BHacnigok Bubyxy.

2 HOPMATUBHI MNOCUJTAHHA

Y UbOMY CTaHOapTi HaBedeHo NoCUNaHHs Ha Taki HauioHaneHi cTaHgapTu:

LOCTY 2272:2006 lNoxexHa 6e3neka. TepMiHU Ta BU3HAYEHHA OCHOBHUX MOHATL

LOCTY 8767:2018 lMNoxexHo-pATYBanbHi YacTUHW. BumMoru Jo gucnokadil Ta parnoHy BUI3ay, KOMMnek-
TYBaHHSA NOXEXHUMN aBTOMOBINAMN Ta NPOEKTYBaHHA

OCTY 8829:2019 lMNMoxexoBnbyxoHebe3neyHicTe pe4oBUH | MaTepianie. HoMeHknaTtypa nokasHukis
i MeToau IXHLOro BU3Ha4YeHHs. Knacudikauis

OCTY-H b B.2.6-211:2016 lNpoeKkTyBaHHA CcTaneBuxX KOHCTPYKLIA. Po3paxyHOK Ha BOTHECTIKICTb

OCTY-H b EN 1991-1-2:2010 €Bpokog 1. [ii Ha KOHCTpyKUiT. YacTuHa 1-2. 3araneHi gii. il Ha
KOHCTPYKUIT nig Yac noxexi (EN 1991-1-2:2002, IDT).

3 TEPMIHU TA BUSHAYEHHA NOHATb

Y UbOMYy CTaHOapTi BXUTO TepMiHKW, HaeefeHi B ACTY 2272, ACTY 8829, ACTY-H b EN 1991-1-2.
Hwx4e nogaHo TepMiHK, A0AaTKOBO BXUTI B LIbOMY CTaHAAPTI, Ta BU3HAYEeHHS No3Ha4YeHNX HUMU NMOHATL.

3.1 oB’ekT

byauHuku, 6yaisni, crnopyan, 30BHILLHI TEXHOMOrYHI YCTaHOBKM, LLIO pO3TallOBaHi Ha BifiCTaHi OAWH Bid
O[HOro, B 0AHOMY 3 AKUX abo Ha Noro NoBepxHi MoXe BUHUKHYTK MoxKexa, WO MOLWNPKE Tenmo Ha3oBHi,
a iHwwu (abo iHWi) cnpuiAMaroTk Le Tensno.

Mpumitka. ¥V UbOMY pasi MOETLCA AK Npo 00 eKTH, Wo DYOYHTL, TaK | Npo HasBHI 00'ekTH
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3.2 NpoeKTHa NpPOTUNOXeXHa BiacTaHb
MiHiManeHa BiacTaHb MK o6’ekTamup, saxka 3abesnedye yMoBY 0OMeXeHHS NOLINMPEeHHS BOTHIO 3 OAHOTI0
o6’eKTa Ha iHWWIA Ta JOPIBHIOE PO3PaxyHKOBIW NPOTUMNOXEXHIW BiACTaHI, MOMHOXEHIN Ha KoedilieHT Beanekn

3.3 po3paxyHKOBa NpoTUMOXeXHa BigcTaHb
MpoTunoXexHa BiACTaHb, WO BU3Ha4YeHa po3paxyHKOBUM METOAOM

3.4 po3paxyHKoBa TemnepaTypa
Temnepartypa, L0 BU3HAYEHa po3paxyHKOBUM METOLOM

3.5 ponycTuma Temnepartypa
Temnepartypa, 3Ha4eHHs AKOT CTaHOBUTL He Binblie HiK 80 % Big 3HA4YeHHs TemnepaTypu 3alMaHHS
pe4yoBuHU abo martepiany

3.6 KoecpilieHT ypaxyBaHHA NNOLLi NPopi3iB Y 30BHILUHIX Oropo4XyBaribHUX KOHCTPYKUiAX OYOUHKY
BigHowWweHHSA NnoLli NpopisiB y 30BHIWHIA OropomxXyBanbHii KOHCTPYKLIT (30Kpema nnoLli CKMNiHHA)
OyONHKY A0 3aranbHoT NMoLWi Liel oropoaxyBansHOT KOHCTPYKLUT.

Mpumitka 1. Y pasi BIANOBIAHOCTI 30BHIWHIX OrOPOMMXYBaNsHUX KOHCTPYKUIA OYOMHKY AK ANA NPOTUNOMEHRHWX NepeLUKoq Npopian
B TAKWX KOHCTDYKLIAX MOXe DyTW He BpaxoBaHo.

Mpumitka 2. BUxigHi gadi AnA BU3HadeHH:A KoediuieHTa 00rpYHTOBYKOTE Y NPOEKTHOMY CUEHaPIT NOMEH.

Mpumitka 3. CknaHl chacagn NoTpIOHO BBaXATH 30BHILHIMK Npopizamm

3.7 KoedpiuieHT Oe3nekn

XapaKkTepucTuka, Lo Mae cTanuii xapaktep Ta 3abeanevye rapaHToOBaHy YMOBY HEMOLUMPEHHS NOXKeXi
MiXK o6’ekTamu.

4 NO3HAKU TA CKOPOYEHHA

Y UbOMY CTaHAapTi BXUTI Taki NO3HaKU Ta CKOPOYEHHS:

Ks — koediuieHT 6eaneku;

O — KoeilieHT ypaxyBaHHS Mol Npopi3iB Y 30BHILUHIX OropoaxKyBanbHUX KOHCTPYKLIAX BYOUHKY
(nani — KoediuieHT NnoLi npopisie);

@ — KyTOBUIA KoedilieHT OnpoMiHIOBaHHS;

A; — nnotua noeepxy B Mexax NpoTUMOXeXHOTO BIACIKY, M?;

A, — nnota noBepxHi, AKa BUNPOMIHIOE TENIo, MZ;

A. — 3aranbHa nnoLla 30BHILLHIX OropoIKyBanbHUX KOHCTPYKLIN (BpaxoBytoun npopisn), M%;

Ay — 3aranbHa nrolla 30BHILIHBOT OropoaXyBarnsHOT KOHCTPYKLIT (BpaxoBytouuM npopisn) 6yauHKY,
B SIKil BUHUKNA NOXexa, NpoTUnexHa cymikHomy ob’exTy ByaiBHUUTBA, WO CnpuiiMac Tenno, MZ;

A, — 3aranbHa nnolla npopisis y 30BHILLHIX OrOPOIKyBanbHUX KOHCTPYKUIAX BYAUHKY, M?;

Ay1 — 3arancHa nrnotia npopisie y CTiHi BYOUHKY, B SKi BUHWKIIA MoXexa, NpoTUrexHa cyMiKHOMY
o6’ekTy ByaiBHUUTBA, LLO CNpUiAMae Tenno, M

L; — OOBXWHA MOBEPXHI, O BUNPOMIHIOE TENnno, M;

L,, — ropusoHTarnsHa rnpoekLid NoBepxHi, WO BUNPOMIHIOE TENMO, M;

L, — BuCOTa NOBEPXHI, LLIO BUNPOMIHIOE TEMSO, M;

Q — noxexHa HaBaHTara y NpoTUMNOXEXHOMY BiACiKy, [k/M?;

R, — npoeKkTHa NpoTunoXexHa BiactaHb, M;

R — pospaxyHKoBa NpoTUNoXexHa BiAcTaHb (R, , — po3paxyHKoBa NPOTUMOXeXHa BiACTaHb
AN Nepuoro Ta Apyroro NPOEKTHOMo CLeHapito NoXexi), M;

T, — no4aTkoBa Temneparypa nositpsa, °C;

T, — ponyctuma Temneparypa, °C;

T, — Temnepatypa 3anmanHs, °C;

T, — pospaxyHkoBa Temneparypa, °C;

T — TemnepaTypa NoBepXxHi, L0 BUNpoMiHioe Tenno, °C;

T. — no4aTkoBa TemnepaTtypa Ha NoBepxHi 06’ekTa, WO OnpoMiHIETLCA Tennom, °C;

T, — Temneparypa cepefoBuLLa, B AKe NepefacsTbCH TEMNno Bif NoBepxHi 06’ekTa, WO ONPOMIHIETHCS

Tennom, °C:;
— LUMPWHA MOBEPXHI, WO BUNPOMIHIOE TEMMO, M;
1 — LWAPWHA 30BHILLHLOT CTIHW BYAUHKY, B SKOMY BUHUKITA NOXEXa, NpoTUnexHa ob6’exTy, WO crnpuimae
Tenno, M;

I
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W, — WmnpuHa 30BHILIHLOT CTiHW OYAWHKY, B SKil BUHVKNA NOXexXa, Ta NepneHaukynapHa o CTiHu, gKka
npoTtunexHa ob’exkTy, WO cnpuimae Tenno, Mm;

W, — wunpwuHa j-ro npopiay, M;

W, — cymapHa WwupuHa npopisie, Mm;

Cp, — NUTOMa TeNNOEMHICTb, [DK/(kr - °C);

heq — cepenHe 3Ha4YeHHA BUCOTU NPOpIsiB, M;

o — KoedilieHT Tennonepeanadi, Bt/m? - °C :

8 — TOBLUKWHa maTepiany abo pe4oBUHU, LLIO 3aCTOCOBYHOTE Y 06’EKTI, AKMIA ONPOMIHIOETLCA TEMNIOM, M;
g — CTYNiHb YOPHOTK NONYM';

gm — CTYMiHb YOPHOTU NOBepXHi MaTtepiany abo pe4yoBUHH;

6 — crana CtedaHa-bonbumana, BT - M2 - K*;

g — KiNbKICTb TENMNOTU, LWLO NepedaeTbCs Big Noxexi, BT;

t — TpuBanicTb TENOBOro ONPOMIHKOBAHHS, C;

A — KoedilieHT TennonposigHocTi, Bt/(m - °C);

p — rycTUHa peyoBUHK abo matepiany, Kr/m>.

5 BATANNbHI MONOXEHHA

5.1 g Yyac BU3HaA4YEeHHSA NPOTUMNOXKEXKHOT BiACTaHI MK 06’eKTamMmu po3paxyHKOBUMU MeTogamMu NoTpibHo
po3rnaaaTtu NPOEKTHI CLeHapii NoXeXi B KOXKHOMY i3 UMX 06'eKTiB.

Micnga BU3Ha4YeHHS po3paxyHKOBOI MPOTUMNOXKEXKHOT BigCcTaHi MixX o6’eKTamMu 3a ABOMa MOXITUBMMMW MNpoO-
EKTHUMK cLeHapiamu noxexi (R, Ta R,) ANA BCTAHOBMNEHHS 3HAYEHHS NPOEKTHOT NMPOTUMNOXEXHOT BiacTaHi (R))
npuinMatoTe GinblLUe 3Ha4eHHS i3 IBOX po3paxyHKOBUX MPOTUMOXKEXHNX BiacTaHel (R).

R| = K5 : maX{ R1, Rz}, (1)

ne Ks — koediuieHT 6e3neku, NpuiimMaroTe TakuM, Lo AOopiBHIOE 1, 2.

5.2 BusHa4atoTe NMPOTUMNOXKEXKHI BigCTaHi po3paxyHKoOBMMKU MeTodamMu MK ob’ekTaMn Ha nigcTasi:

a) Bubopy NpoeKTHOro CLeHapiko noXexi Ta BignoBigHOro TENMOBOro onpomMiHiBaHHA 06'eKTiB;

©) BU3HA4YeHHS OOMYyCTUMOT TemMnepaTtypu Ang peydyoBuH | maTepianiB y o6'ekTi, Wo cnpuimae
Tenno Big Noxexi.

5.3 [Ang po3paxyHKOBO-TabrnmM4yHoro Metogy BU3Ha4eHHS NMPOTUMNOXKEXKHUX BiACTaHel (goaaTok A) BCTa-
HOBMIOKTL: TENOYTBOPIOBANLHY 30aTHICTE MOXEXHOT HaBaHTarun, KoedgiuieHT nnoLli Npopisis, TpMBanicTb
TENMOBOro ONPOMIHIOBaHHA. [INs CnpoLLeHOro po3paxyHKoBOro Metoay (4o4aTok b) BU3Ha4aTh TennoBui
GanaHc y noeepxHi o6’eKTa, WO ONPOMIHIOITECS Big hakena noxexi. [1ns pospaxyHKOBUX METOAIB BU3Ha-
YeHHS NPOTUNOXEXHUX BigcTaHel (doaatku B, IN) BU3Ha4YaloTe po3paxyHKoBY Temneparypy.

5.4 KputepieM NpUAHATHOCTI 3Ha4Y4eHHS po3paxyHKOBOT NPOTUMNOXEXKHOI BigcTaHi (R) € ymoBa Toro, Lo
pospaxyHkoBa Temnepatypa (T,) 3 ypaxyBaHHAM TpUBasocTi TENNOBOro OnpoOMiHIOBaHHA Ha NOBEpPXHI
Matepiany abo pe4yosuHu 06’eKTa, WO CripUiAMae Tenmno Bif noxexi, He nepesuLLye AONYCTUMOT TeMnepary-
pu (7,) Ana Takoro matepiany abo pe4yoBuHu, T06T0 T, < T,

5.5 TpueanicTe TENMOBOro ONpoMiHIOBaHHS (f) BUSHa4aKTh:

— [ONS po3paxyHKoBO-TabnMUYyHOro MeToy BU3HAYEHHS NPOTUNOXEXKHUX BigcTaHel (gogatok A) —
3 ypaxyBaHHSM 4Yacy BBeeHHs cun i 3acobis Ana nokanisauil Ta nikeigauii noxexi Ta/abo 3axucTy o6’ekTiB,
LLO cripyUiAMae Tenno BiJ NoXexi;

— NS po3paxyHKOBOro MeToay 3 BUKOPUCTAHHAM PIBHSAHHA MPOMEHWUCTOrO TennoobMiHy Ta piBHAHHSA
HecTalioHapHOT TennonpoBiAHOCTI (AodaTok B) i po3paxyHKOBOro Metoqy 3 BUKOPUCTAHHAM MOMbOBUX
Mogenen (aogatok ') — 3 ypaxyBaHHAM BUrOpaHHA NOXeXHOT HaBaHTarn abo 3 ypaxyBaHHAM YBEOEHHS CUI
i 3acobie ang nokanisauii Ta nikeigauii noxexi Ta/abo 3axucty ob’ekTa, WO CrpuiMae Tenmno Big Noxexi.

5.6 ig Yyac BU3Ha4YeHHs NPOTUMNOXKEKHUX BiACTaHEW po3paxyHKOBMMK MeTogamn JonycTUMO pobutn
TaKi NPUNYLLEHHS:

— TeMneparypy nonym’'s npuiMarTs O4HaKOBOK MO BCil MOBEPXHI;

— TeMnepartypy pe4yoBuH abo Matepianis, gKi CrpuiiMaroTe TeNo Big Noxexi B 06’eKTi, y no4YaTKoBUNA
MOMEHT po3paxyHKy NpuiMaloTb Takot, Lo gopisHoe 20 °C;
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— NpUIAMarTb Taki YMOBU OOBKINNSA: TeMmnepartypa noeitpa 20 °C, atMochepHUn TUCK 1 aTm,
WBKAKICTL BiTPY 0 M/C;

— TEennoBuiA BNNKUB Big Noxexi Ha o6’eKT nig Yac BUKOPUCTaHHS CMpOLLEHOro po3paxyHKOBOro MeToay
BM3HA4YeHHs NPOTUMNOXEXHNX BifcTaHel (Qoaatok B) Ta metoay 3 BUKOPUCTAHHAM PIBHAHHSA MPOMEHUCTOrO
TennoobMiHy Ta piBHAHHSA HecTauioHapHOI TenonpoBigHOCTI (4oaaToK B) BM3HA4YaOTL 3a paxyHOoK Tenso-
BOrO BMMNPOMIHIOBaHHS, KOHBEKTMBHY CKNagosy AOMNYCTUMO He BpaxoByBaTy;

— 3a BiACYTHOCTI JaHUX, CTYMiHb YOPHOTU MONMyM’s (€;) MPUAMAaOTL Tak1UM, WO AOPIBHIOE &= 1, a CTYMiHb
YOPHOTU rMoBepxHi matepiany abo pe4yoBUHU, AKI CNPUAMaOTL TEMOo Bif Noxexi B 06'exTi (gy,), NpUAMaOTL
Takvm, Wo gopieHioe g, = 0,8, gk anga gepesunHu 3rigHo 3 ACTY-H b EN 1991-1-2:2010;

— NPUYNHY BUHWKHEHHS NOXEXi He po3rnaaarThb.

5.7 MNapameTpu, SKi XxapakTepuayioTs TEMMOBUIA BNIUB Bif NoXexi Ha 0b'eKT: BUcoTa Ta WnpuHa ob’ekTa,
B AKOMY BWHWKM@ NoXexxa; nrolla nonym’'s; B3aeMHe poaTallyBaHHA 00’eKTiB, WO BNNMBAOTL Ha KYTOBWIA
KoemdilieHT ONPOMIHKOBaHHS; BENMYMHa NOXEXHOT HaBaHTaru ta TennodisnyHi XxapakTepucTUKM pevyoBUH
i MaTtepianis, LWO i cknagarTk; TennogisuyHi XxapakTepUCTUKN PeYOBWH | MaTepianis, sKi cnpuiAmatoTs Tenmno
BiZl noxexi B 06'eKTi; KoedilieHT ypaxyBaHHS NIOoLL NpopisiB y 30BHILLHIX OropoaxKyBansHUX KOHCTPYKLISX
Oyaieni, B AKOMY BUHUKIA NOXexa; TpUBanicTe TEMOBOro OnpomMiHoBaHHS ob’eKTa.

5.8 [10CTOBIpHICTE pe3yneTaTiB BUSHAa4YEeHHS NMPOTUMNOXEXHNX BiACTaHEr po3paxyHKOBMMM MeToAamMu Mae
nigTBepaXyBaTUCS:

— 0BrpyHTOBaHICTIO MPOEKTHUX CLeHapiiB NoXexi;

— MNOBHOTOK BUXIOHUX AaHWUX NS PO3PaxyHKy;

— [OOCTOBIPHICTIO JaHUX LWOA0 BNacTUBOCTEN pevyoBUH | Matepianie;

— OBr'pyHTOBAHICTIO rP@HUYHUX YMOB Ta NMpUNyLLEeHb;

— TOYHICTHO, WO 3abe3neyyeTbCsa KPOKOM 3a YacoM Ta KPOKOM MPOCTOPOBOro po3bUTTS po3paxyHKOBNX
obnacTel, a TakoX anropuTMIiB YNCEIBHOIo PO3B'a3KY AudepeHUianbHUX PiBHAHb.

6 BUMOI'n 4O BUBOPY NPOEKTHOIO CLUEHAPIIO
MOXEXI TA BIANOBIAHOINO TEMMOBOIo
OMNPOMIHKOBAHHA OB’EKTIB

6.1 lig Yac BU3HaA4YeHHS NPOTUMNOKEKHUX BiACTaHel Mix o6’'eKTaMu po3rnsagaroTe NPOeKTHI cueHapil
NoXexi, 3a AKX peaniaytoTeCca HanbinbLW CNpUSTIIUBI YMOBU ANS MOLWWMPEHHS BOTHIO Ha 06'eKTH.

6.2 I'ig yac Bubopy NPOEKTHOro CLieHapito NoXexi MoXHa 6patu 4o yBark Taki BMXiaHi AaHi abo X kombiHaLii:

— ocobnueocTi 06’eMHO-NNaHyBanbHNX Ta KOHCTPYKTUBHUX pilleHb 0B6’eKTiB Ta po3MillleHHs Tex-
HonoriyHoro obnagHaHHA (MeXi BOrHecCTIMKOCTI ByaiBenbHUX KOHCTPYKLIiA, HAsBHICTL NPOPI3IB Y 30BHILLHIX
OyaiBensHUX KOHCTPYKLISX Ta IX po3Mipu, nroLla npoTUMNOXeXKHOro Biaciky abo okpeMmnx npumilleHs TOLwo);

— BUA, KiNbKICTb, croci® po3millleHHs Ta noxexoHebeaneyHi BNacTMBOCTI peYyoBMH | MaTepianis, LWo
nepebysatoTk (36epiratoTbCs, BUpoOnaTeCS, NepepobnaiTscs) B o6'ekTax;

— 3Ha4yeHHs KoediuieHTa nnolli npopisie Gyaieni, Ae BUHUKNA Noxexa, LWo crnpsaMoBaHi B Bik o6'ekTa,
KU CNpUiAMae Tenmno Big Noxexi:

— OCHalleHHs 0b’eKTa cucTeMaMm NOXKEKOraciHHSA;

— Yac yBefeHHs cun Ta 3acobiB NOXEXHO-PATYBaNLHUMN Migpo3ainamMu Ha raciHHa noxeski abo Ha 3axucT
of’eKTa, LLO ONPOMIHIOETECA TEMNMOM Bifl MOXEXI.

6.3 3HauyeHHs KoedbilieHTa nnoLui npopisie Bydieni, e BUHMKNA NoXexa, Wo crnpsamoBaHi B Hik o6’ekTa,
SKWIA cnpuiimae Tenno Big NoXexi, BU3Ha4yawTb 3 ypaxyBaHHAM B3aeMHOr0 NPOCTOPOBOro OPieHTYBAHHSA
o6’eKTiB OUH BiAHOCHO OAHOrO Ta iX NnaHyBarnbHOT opMU AN BU3HAYEHHS 30BHILLHIX CTiH, SKi BpaxoBYyHOTb
Mnif Yac BU3Ha4eHHA KoediuieHTa nnoLli npopisie.

6.4 Iig 4yac BU3HAYEHHS MPOTUMNOXKEKHUX BiACTaHeN Mix ob'ekTaMn po3paxyHKOBUMW MeTodaMu
MOXYTb OYTU pO3rNaAHyTI Taki HanbiNbLW XapakTepHi NPOEKTHI cleHapii NoXxexi Ta BiANoBIAHOIO TEnsoBoro
BNNUBY Ha o6’eKTu:

— Yyepes Npopisn B OropoaKyBarnbHUX KOHCTPYKUIAX OYONHKIB;,

— Bia cbacagHol YacTuHM OYAUHKY:;

— BiJ NoKpieni 6yauHKy;

— BiJ 30BHILUHLOT TEXHOMOTYHOT COPYAN, WO HEe Mae 30BHILLHIX OropomKyBanbHUX KOHCTPYKLINA.
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7 BUSHAYEHHA JONYCTUMOI TEMMNEPATYPHU
ANA PEHOBWUH | MATEPIATIB Y OB’E€EKTI,
Wwo CNPUMUMAE TENNO BI4 MOXEXI

7.1 Jonyctumy Temnepartypy (7,) BU3Ha4aoTL AN peYoBUH i MaTepianis y 06'ekTi, Lo cripuiiMae Tenno
Bil NOXexXi, SIKi 3anexHo Big ocobnueocTel iX posTawyeaHHa abo ocobnmMBocTei TeXHOMOrYHOro npolecy
MOXYTb NOTPanuUTK Nia Qi TaKoro TennoBoro BrivBY Bif NOXexXi.

IMig 4ac BM3Ha4YeHHa pedoBuHU abo maTepiany, 3a xapakTepucTukaMu SKMX BU3Ha4arTe JONYyCTUMY
Temnepatypy (T,), NoTpiGHO BpaxysaTu:

— [aHi woao Temnepatypu 3ariMaHHsa (T,) Takux pevyoBUH Ta MaTepianis;

— KiNBKICTE UMX PEYOBUH | MaTepianis Ta YMOBW TX po3TalllyBaHHS.

7.2 3a pesynsratamu aHarnisy LWoao rnoxexHoi Hebeanekn pedoBuH Ta maTtepianie ob’ekTa, Wo cnpu-
MMatoTb TEMSO BiJ NOXEXi, BU3Ha4YaKTb peyoBUHY abo maTepian 3 HalMeHLLOW TeMmnepaTyporo 3anmManHs (T5).

TeMnepatypy 3anMaHHs (T,) BU3Ha4YaTb eKcrnepumeHTansHumMm metogom srigHo 3 JCTY 8829 abo
3a JOBIAHVUKOBUMUW OaHNUMW.

HonycTrmo Temneparypy 3anmanHs (T,) pe4oBuHy abo matepiany Npuimary Takoro, WO LOPIBHIOE:

— ans OYOMHKIB, Y SIKUX 30BHILLHS CTiHa, L0 CripuiAMac Tenno Big noxexi B o6'ekTi (TO6TO € NPOTUNEKHOD),
Mae npopisv 3 ypaxyeBaHHam nigposainy 3.7, — 140 °C;

— ang ByanHKIB, Y SIKIA 30BHILLHA CTiHa, LLIO CrpUiAMae Tenro Big Noxexi B cyMmikHoMmy o6’ekTi ByaiBHMUTBRA
(To6TO € NpoTUNeXHoK), He Mae npopisis, — 250 °C;

— [N Ccropyau, Wo He Mae 30BHILLHIX OropomKyBansHUX KOHCTPYKLUi, — 28 °C.

7.3 3HavyeHHA gonycTumor Temneparypu (T,) Ana oB’eKTiB, WO CNpUMMaloTb Tenmo Bif NOXeXi, He Mo-
BUHHO nepesulyeat 80 % Temnepatypu 3armaHHsa (T,) mMatepianie abo peyoBuH, LLO BCTAHOBMEHI B 7.2,
T06T0 T, =08 T..

8 METOAU BUSHAHEHHA NMPOTUMOXEXHUX
BIOCTAHEW MIXK OB’€EKTAMMU

8.1 IMig Yac BU3HA4YeHHSA MPOTUMNOXKEXHUX BigcTaHeln MK ob’ekTaMun MOXHa BUKOPUCTOBYBATU Taki
poO3paxyHKOBI METOAM:

— pO3paxyHKoBO-Tabnu4HUin MeTo BU3HA4YEHHSA NPOTUMNOXKEKHUX BiACTaHen (goaaTok A);

— CMPOLLUEHUIA pO3paxyHKOBUIA METO BU3HAYEeHHS NPOTUMNOXKEXKHWX BiACTaHel (qogaTtok b);

— PO3pPaxyHKOBWIA METOL BU3HAYEHHSA NPOTUMNOXEXHNX BIACTAHEN 3 BUKOPUCTAHHAM PIBHAHHS NpoMe-
HUCTOro TennoobMiHy Ta PIBHAHHA HecTalioHapHOI TennonpoBiAHOCTI (Qoaartok B);

— PO3paxyHKOBWUIA METO BU3HAYEHHSA MPOTUMNOXEXHWX BiACTAHEN 3 BUKOPUCTaHHAM NOMNbOBUX Moaernei
(nopatok IN).

8.2 Ha nigcTaBi aHaniay BUXiOHUX JaHUX ANS BU3HA4YEHHS NPOTUNOXEXHUX BiACTaHel 3 ypaxyBaHHAM 5.3
30iNcHOTE BUGIp po3paxyHKOBOro MeToay.

OOOATOK A
(oboB’askoBmiA)

PO3PAXYHKOBO-TABJIMYMHUU METO[ BU3HAYEHHA
NMPOTUNMOXEXHUX BIACTAHEMU

A.1 [Ina BU3HAYEHHA MPOTUMNOXEKHOT BiACTaHi 3 BUKOPUCTAHHAM po3paxyHKoBO-TabnuM4yHoro metoay
ans o6’ekta, B AKOMY BUHUKAE Moxexa, HeobxXigHO BCTAHOBUTU BENUYMHY MOXEXKHOT HaBaHTaru (Q), koedi-
LieHT nnoLi npopisie (O) Ta TpUBarnicTb TENSIOBOro OnNpoMiHKBaHHSA (f).

A.2 BenuuuHy noxexHoi HaBaHTaru (Q, [Jk/M?) BU3HaYaoTL AN MPOTUNOXKEKHOTO BiACIKY a6o NpuMi-
LLIEHHS, WO BMAINEeHe NPOTUNOXEXKHUMK NepeLlkogami, Ta Ans TeXHonoriYyHoro obnagHaHHs, 3oKkpema 30B-
HILUHBOTO, aBapiiHa cuTyauist B SKOMY MOXe Npu3BecTU 40 BUHUKHEHHS NOXexi BignoeigHo go gogarka [.

3Ha4vyeHHs NOoXeXHoT HaBaHTarn Ang geskux npumiwleHs arigHo 3 ACTY-H B EN 1991-1-2:2010
Ta ACTY-H b B.2.6-211:2016 HaBegeHo B Tabnuui A.1.
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Tabnuua A.1 — 3Ha4eHH: NOXKexHOI HaBaHTarn Ana NpUMIlleHb

nDMMiLLI,eHHH 3HaueHHA I'ICZ'}l{G}!\{H{OII'2
HasaHTarn Q, MOx/m
Hutnoee 780
Ox0poHW 300POB’A Ta BiAMNOYNHKY 230
loTenbHWin HOMep 310
Bibnioteka 1500
Odpic 420
[oWKINEHMX Ta HaBYanbHUX 3aKknagis 285
3aknaay Toprieni 600
KyneTypHO-BMAOBULLHWX, [O3BINNEBMX 3aKNaaiB 300
Boksanie 100

A.3 KoediuieHT nnoui npopisie (O, %) BU3Ha4alTkL 3a hopMyro:

0=Afheg | A, (A1)

ne A,, — 3aranksHa nnoula npopisie y 30BHILLHIA CTiHi, 9Ka NpoTunexHa ob’ekTy, Wo cnpuimMmae Tenno,
ByOVHKY, B AKOMY BUHUKNA NoXexa, M?;
Ay — 3aranbHa nrnolla 30BHILHLOT OropoaXKyBansHOT KOHCTPYKLUIT (BpaxoByrUK Mpopisn), ska npoTu-
nexxHa of’ekTy, WO cnpuinMae Tenno, 6yauHKy, B AKOMY BMHUKMNA NOXeEXKa, MZ;
heq — cepeaHe 3Ha4YeHHs BUCOTM MPOPI3iB y 30BHILLHIN CTiHI, AKa NpoTunexHa ob’ekTy, Wo cnpuiimae
Tenno, OYaMHKY, B AKOMY BUHUMKNA NOXexa, M.

A.4 TpusanicTe TeNSIOBOro ONPOMIHIOBaHHS (f, XB) 3 ypaxyBaHHSM Yacy AN BBeAeHHs cun i 3acobis
ANS nokanisadii Ta nikeigauii noxexi Ta/abo 3axucty o6’ekTa, WO cnpuiiMae Tenno Bif Noxexi, BU3Ha4aTb
3a (hopmynoto:

t=rnﬂ+t36+tcn+t

- (A.2)

ae t,.— y4ac Bi novartky rnoxexi 4o NoBiAOMMEHHHA NPO MOXEXKY B MOXKEXHO-PATYBaNBHUA Nigpo3ain, X8

(gonyctuMo npunmMatu 1 xB);

t.,s — 4ac 36upaHHa 0coboBOro cknaay NoXexHo-pATYBanNsHOro nNiaposainy 3a TPUMBorok, XB (40NYCTUMO
npuiamMatu 1 xB);

f., — Yac cnigyBaHHSA NOXeXHOo-pATYyBanbLHOro Nigpo3ainy Ha noxexy, XB (BU3Ha4yawTb 3rigHo
3 [1CTY 8767);

t,p — Yac onepaTMBHOrO PO3rOPTaHHSA NMOXEXHO-PATYBANLHOTO MiAPO3AiNy Ha NoXexy, X8 (A0NyCTUMO
npumatn 1 xe) [7].

A.5 3a gaHuMKn BenNUYUHK NOXEeXHOT HaBaHTarun (Q), koediuieHTa nnotli npopisie (O) Ta TpMBanocTi
TENI0BOro ONpoMiHOBaHHS (f) BU3Ha4arTb PO3paxyHKOBY NPOTUMOXEXHY BiACTaHb (R,):

— ang of’ekTiB, y dhacagax Ta NoKpUTTi SKUX BIACYTHI roptodi maTtepianu (Tabnuusa A.2);

— anga of’ekTiB, y dhacagax Ta NoKpUTTI SKUX HaaBHI roptodi maTtepianu (tTabnuus A.3);

— ONS cnopygu, WO He Mae 30BHILLHIX OropoxXyBanbHUX KOHCTPYKLIA Ta B 9Kl BUKOPUCTOBYOTh
roprodi piguHu (tabnuua A.4).
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Tabnuusa A.2 — PospaxyHKoBa NpoOTUNOXeXHa BiAcTaHb ANg o6'exkTiB, ¥ hacagax Ta NoKpUTTI SKUX BiACYTHI
roptodi maTepianu

PospaxyHKkoBa NpoTUNOXEwHa BIACTaHb (R, M) 3anexHo Bif koedilieHTa nnowli npopisis (O, %)
Ta TPUBanocTi TENNOBOMO ONpPOMIHKOBaHHA (f, XB)

BenuuuHa 0, %
NOMKEKHOT
HagaHTarm g, oo 25 Big 25 go 50 Big 50 oo 90 Big 90
M /2
f, X8

<10 10—60 >60 <10 10—60 >60 <10 10—60 >60 <10 10—60 >60

o 100 5,5 6,0 7.5 5,5 6,0 7.5 55 6,0 7,5 6,0 7,0 8,0

Big 100 mno 400 | 6,0 7,0 8,0 6,0 7,0 8,0 6,0 7,0 8,0 7,0 7,5 8,5
» 400 »1500| 7,0 7.5 9,0 7,0 7.5 9,0 75 7,5 10,0 7.5 8,5 10,0

» 1500 7,5 8,0 10,0 7.5 8,0 10,0 8,0 8,5 10,5 8,0 9,0 10,5

Tabnuua A.3 — PospaxyHKkoBa NpoTUNOXexHa BiacTaHb ANA 00'ekTiB, y pacagax Ta NOKPUTTI AKWMX HAABHI
roptodi Matepianm

PospaxyHkoBa NpoTUMNOXKekHa BIACTaHb Ry, M) 3anexHo Bia koedilieHTa nnowi npopisie (O, %)
Ta TPMBanocTi TENMNOBOIO ONPOMIHKOBaHHA (f, XB)

BenuuyuHa 0, %
NOMeHHOT
HaBaHTaru g, 0o 25 Big 25 go 50 Big 50 go 90 Big 90
MDx/m?
t. xB

<10 10—60 >60 <10 10—60 >60 <10 10—60 >60 <10 10—60 >60

Oo 100 6,0 7,5 8,5 6,0 7,5 8,5 7,0 8,0 9,0 7,5 8,0 9,0
Big 100 go 400 | 7,0 8,0 9,0 7,0 8,0 9,0 75 8,5 10,0 8,0 8,5 10,0
» 400 » 1500 | 7,5 8,5 9,5 7.5 8,5 9,5 8,0 9,0 10,5 8,5 9,0 11,0
» 1500 8,0 9,0 10,5 8,0 9,0 10,5 8,5 10,0 11,0 9,0 9,0 1,5

A.6 Y pasi BUKOpUCTaHHS roprovnx Matepiarnis y KOHCTPYKTUBHUX enemMeHTax dacay Ta NnokpuTTi xoua
© B ogHOMY 3 06’eKTIB NPOTUMNOXKEXKHI BiACTaHi BU3Ha4aTe 3a Tabnuuero A.3.

Tabnuua A.4 — Po3spaxyHKoBa NpOTUNOKeXHa BiACTaHb ANs CNOpYaM, L0 HEe MaeE 30BHILLIHIX OrOpOMKYBanbHUX KOHC-
TPYKLIW Ta B SKiA BUKOPWUCTOBYKOTh FOPHHI piaMHK

PoapaxyHkoBa NpOTUNOXEkHa BiACTaHb (R, M)
3aMexHo BiO TPUBANOCTI TEMMOBOrO ONPOMIHKOBAHHA (f, XB)
BenuuuHa noxexHol
HasaHTamm Q, MOx/M? t xB
<10 10—60 >80
0o 100 25,5 27,0 31,5
Big 100 mo 400 27,0 28,5 33,0
» 400 » 1500 30,0 33,0 39,0
» 1500 31,5 34,5 42,0

A.7 [1ng BCTAHOBMNEHHS AaHUX A8 NPOMIXKHUX 3Ha4YeHb, Lo HaeedeHi B Tabnuuax A.2—A.4, oonycTumo
BWKOPWCTOBYBATW METO/ iHTepnonawii.
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OOOATOK B
(oboB’askoewniA)

CMPOLEHUN PO3PAXYHKOBUNA METOA ]
BU3HAYEHHS NMPOTUMOXEXHUX BIACTAHEW

B.1 [Ing Bu3Ha4yeHHs NpOTUNOXKEXHOT BigCTaHi 3a CNpOoOLLEHUM MEeTOAOM BU3HAYaOTL TennoBuin 6anaHc
rnoeepxHi o6’ekTa, WO cnpuinMae Tenno Big BOrHULLA NOXeXi, 3a NeBHOI BiACTaHI, Konu Temneparypa Takoil
NnoBepxHi He nepesuLLye AonycTUMOT TemnepaTypu (T,). Y LUbOMy pasi BpaxoByTb BTpaTit Tenna yepes
HeobirpiBHy noeepxHto. PiBHSHHS TennoBoro 6anaHcy B ULOMY pasi Mae Takuii BUrnsaa;

A AT. osT ) )
1 s %N g (T—273 (T._273 ]:0, .
[ +aa+x_] T (U ) (T ) (B.1)

ne g, — CTyniHb YopHOTW MaTepiany abo pe4yoBuHKN 06’eKTa, Lo cnpuiMae Tenmno Bid Noxexi;
g — CTYNiHb YOPHOTK MOMYM'S;
@ — KYTOBUIA KoedilieHT TennoBoro onpoMiHBaHHS;
T; — TemnepaTtypa NoBepxHi, Lo BUNpoMiHe Tenno, °C (gonyctumo npuinmatia 840 °C);
c =567 - 10° — crana Credana-bonbumana, BT - M2 - K;
A — KoedilieHT TennonposigHocTi MaTtepiany abo pedoBUHM, LLO 3acCTOCOBYHOTE Y 06'ekTiB ByadiBHMUTBEA,
SKWIA ONPOMIHKETLCS Tennom, Bt/m - K;
o — KoechiuieHT Tennonepenadyi, Matepiany abo pe4yoBUHU, WO 3aCTOCOBYHOTL v 06'ekTi ByaiBHMUTEA,
SKUIA ONPOMIHKOETLCS TEMNoM, NpUMaloTs 9 B1/Mm? - K;
8 — ToBWMWHa MaTepiany abo pe4oBUHU, LLIO 3aCTOCOBYHOTL Y OB'EKTI, SKMI ONPOMIHIOETECH TENSIOM, M;
T. — no4yaTkoBa Temnepartypa Ha noBepxHi 06’ekTa, Lo ONPoMiHeTbCS Tennom, °C (npuiimatots 20 °C);
T, — TeMmnepatypa cepedoBullia, B AKe rnepefacTbCa TEno Big NoBepxHi, 06'eKTa, Wo ONPOMIHKETLCA
Tennom (gonyctumo npuiimatin 20 °C).
[nga po3s’azaHHa piBHSAHHS (B.1) HaibinbLW 3py4YHUM € rpadiyHnin MeTod, CyThk 9KOro nondarae B noby-
O0Bi rpadika yHKUIT, Wwo aBnge coboto niBy YaCTUHY PiBHSAHHS 3aneHo Bif BiacTaHi (R), 9Ky BUpaxaTb
yepes KoedilieHT KYTOBOro onpomiHtioBaHHa (@). INicng nepeTuHy BianoBigHOT KpMBOT oci abcumc Sk npoTK-
NoXexHy BiAcTaHb 6epyTs Hanbnmk4ye GinbLue Uine 3HadeHHs (R) 40 TOYKM NepeTuHy.

B.2 KyTtoBuii KoedilieHT onpoMiHIOBaHHSA (@) yCTaHOBMIOKTE Tak:
— MOMNYM’'a NOXEXi Ta NOBEPXHS, LLIO ONPOMIHKETLCS, PO3TalLOBaHi napanensHO OAMH BiAHOCHO OOHOTO:

! - arctg( b ] b arctg[ - ] (B.2)
=—| + ; .
2m| 14 a2 J14b? ) J1+p2 J1+a?

— MONyM's NOXeEXi Ta NOBEPXHS, LLIO ONPOMIHIOETLCS, PO3TALLIOBaHI NeprneHanKyNapHO OauH BiIHOCHO OAHOIO:

1 b a
D=— t — ———arct ,
Qﬂ[arc a(a) ,_1+b2 arc g{ ,—1+82 H (B.3)

— MONYyM'sl NMOXeXi Ta NOBEPXHS, LLIO ONMPOMIHKETLCH, PO3TalloBaHi nif KyTom 6 o4uH BiAHOCHO OQHOrO:

1 1-bcos O a
@ =—|arctg(a) - arctg +
21 J1+b2 - 2b cos 6 J1+b2 -2bcos 8 |
(B.4)
. 1 acos 0 arctg b-cos® + arctg cos 0
27| Ja? +sin? 6 Ja’+sin?6 JaZ+sinZe |l
ne a=L/R;
b=WIR;

R — poapaxyHKoBa NMpOTUMNOXEXHA BiACTaHb, M.

B.3 AnropyUTM OUIHIOBaHHS MPOTUMNOXKEXHUX BiICTAHEN 3a CrpOLLEeHM MeTOoA0M 300paXeHo Ha pUCYHKY B.1.
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BusHa4yeHHs reomeTpil noBepxHi,
110 BUNPOMIHIOE TENMO Ta KINbKICTb Takoro Tenna

BusHayeHHA KyTOBOro KoedillieHTa ONPOMIHIOBaHHSA
3anexHo Big eigctaHi oo ob'ekTa

BusHaueHHa gonyctumoi Temnepatypu (T,)

Pose’AasanHsa pieHAHHA Tennosoro BanaHcy

BuaHayeHHs NpoTUNOXeKHOI BiacTaHi Ak HanbinbLioro
LiNOro 3Ha4eHHA BiACTaHI B MeTpax, 3a AKOro Mae
PO3B’'S30K piBHAHHA Tennoeoro GanaHcy

PUcyHoOK B.1 — AnropuTm BU3Ha4YeHHA NPOTUNOKEAKHUX BiACTAHEN
3a CMPOLLEHUM MeTOO0M
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OOOATOK B
(oboB’askoewniA)
PO3PAXYHKOBUM METOF BU3HAYEHHA
NMPOTUNOXEXHUX BIACTAHEW I3 BUKOPUCTAHHAM
PIBHAHHA I'IPOMEHI/ICTOF_Q TEMNMNOOBMIHY TA PIBHAHHA
HECTAUIOHAPHOI TEMJIOMNPOBIOAHOCTI
B.1 PospaxyHkoBy Temnepatypy Ha noBepxHi 00’ekTa, L0 ONpoMiHeTbCA Tennom (7,), BUSHayaTb

3a piBHAHHAM Tenrnonepegadi, OCHOBaHUM Ha BUKOPUCTAHHI PiIBHSHHA HecTalioHapHOT TennonpoBiaHOCTI,
SaKe Mae BUrmaa:

oT, o oT,) o oT,) o oT,
c,p =— 7\,_\— +— ).,_\— +— s , (B’])
PP ot ox| ox | eyl oy | ozl oz
ge t — TpuBarnicTb TENSIOBOro ONPOMIHKBaHHS, C (BM3Ha4aloTk BignoeigHo 4o 5.5);
A — KoedhiuieHT TennonpoeigHocTi Matepiany abo pe4osuHU ob’ekta BydiBHULRBA, WO cnpuiAMae Tenrno

Bia noxexi, Bt/(m - K);

Cp — NUTOMa TennoeMHICTb MaTepiany abo pedoBuHM 06’eKTa, WO cnpuiMae Tensno Bif NoOXexi,
Lo/ (kr - K);

p — ryctuHa matepiany abo peyoBUHM 06’eKTa, LLIO CrpUiiMae TEenmno Bia NOXexi, Kr/m>.

B.2 lNpomeHncTU TennoobmiH MK doakenom noxexi ta noeepxHeto ob’ekta 0BUUCNIOTE 3a 40NOMOroK
PIBHSHHS, WO Mae Takui BUrMsaa:

N N 1—[0; 1-¢.
Zj=1(8f}' _‘Pr}')':f-‘rj4 :ZI=1I{ - _(Pij—’quv (B.2)
j

€ g
ne &; — cumeon KpoHekepa, Wo AopiBHioe 1 3a /= j Ta 0 B iHWKX BUNadKax;
i, j — NOTOYHUI HOMEp enemMeHTa, Ha AKi po3buBacTLCA NOBEPXHSA, LLO BUMNPOMIHIOE TEMO Ta onpo-
MIHIOETBLCS Tensom BiAnoBigHO;
Q; — KiNbKiCTb TENNOTH, WO NepeaaeTbCa Bid / NOBEPXHi A0 j NOBEePXHI;
©; j— NPOMEHeBUIA KyTOBUI KoeillieHT ONPOMIHIOBaHHS, LLIO 3aNeXUThb BiJ B3AEMHOTO po3TalllyBaHHS
i Ta j NOBEPXOHb, AKWUIA BU3HAYaTh SK:

1 COS[3; COSf3;
90;= [, [ ———"LdA dA, (B.3)
A,— At A mr
ne B — KYT MiDK HOpManmo 40 eneMeHTa i MiHieto, gKa 3'eAHye eneMeHTu j T1a J;
r — BiCTaHb MiX LeHTpaMu eneMeHTIB / Ta j, M;

Aj, Aj — nroula enemMeHTiB NOBEPXOHb, IO BUNPOMIHIOTb TEMNJO Ta ONPOMIHIOTLCSA Tenom
BiANOBIAHO, M
N — KIINbKICTE MOBEpPXOHb, Wo Bepe yyacTs Y TennoobmiHi.
3a yMOBU pO3B’A3KY PIBHAHHSA (B.2) Ha KOXHIA NIOLWMHI NOBEpXHi po3paxyHKoBOT obnacTi BM3Ha4awTb
TENMNOBUIA NOTIK 3@ dOpMYoH:

oT,,
P =q,. (B.4)
cr;

A

B.3 lMig yac oB4ncneHHs piBHSHHS TennonposigHocTi (B.1) BUKOPUCTOBYIOTE METO KIHLUEBUX Pi3HWLb
abo MeToq KiHLUEBUX eNTEMEHTIB i3 BUKOPUCTaHHAM 0B4YUCOBanNbHOT TEXHIKK.

B.4 ANroputM BU3HAYEHHS NPOTUMNOXKEKHUX BiACTAHEN i3 BUKOPUCTAHHAM PIBHAHHSA NMPOMEHWUCTOro
TennoobmiHy Ta pPiIBHAHHA HecTauioHapHOT TEnnonpoBiAHOCTI 306paXeHo Ha PUCYHKY B.1.

10
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MobBynosa reomeTpuyHOT Moaeni ob’ekTa
3 ypaxyBaHHAM MOXKeXHO! HaBaHTaru

MobBynosa
reoMeTpU4HOT NOBEpPXHI,
IO BANPOMIHIOE TENNO

Buxigni gaHi wono tennogiznyHmx
XapakTepucTuK pe4oBuH abo maTtepianis ob'exTa,
IO OMPOMIHIOETLCA

MobGygosa ciTkoBoi Moaeni
Ta BCTAHOBMNEHHA rpaHuyHux [
YMOB

OB4McneHHs KyTOBOro
KoediuieHTa oNpoOMiHEHHSA | BU3Ha4YeHHS
pospaxyHKoBoi Temnepatypu (Tp)

3Ha4yeHHs
NPOTUNOXEXKHOT BiACTaHI
notpebye kKopuryeaHHa

Mepesipka ymosn Gesnekn

3Ha4YeHHA NPOTUNOKEKHOT BiACTaHI
BBaXaeTbcA De3nevHnmM

PucyHok B.1 — AnropuTm BM3Ha4YeHHA NPOTUNOKEXKHUX BiACTaHen Mix 00 ekTamm
3 BUKOPUCTAHHAM PIBHAHHA NPOMEHUCTOro TennoodmiHy
Ta piBHAHHSA HecTalioHapHOT TennonpoBiAHOCTI

11
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OOOATOK ™
(oboB’askoewniA)

PO3PAXYHKOBUH METOA BUSHAYEHHA
MPOTUNOXEXHUX BIACTAHEW 13 BUKOPUCTAHHAM
noNibOBUX MOLOEJNEW

.1 MeTtof i3 BUKOPUCTaAHHAM MNOMLOBUX MOAENe OCHOBAHO HAa BMKOPUCTaHHI NMOBHOT cucTemu aude-
peHuiansHnX piBHAHL Har’e-CToKca.
OcHoBOW ANSA NONLOBUX Moaenen € audepeHLiansHi piBHAHHSA, NofdaHi HukYe.
PiBHSHHS 30epexeHHs macu:
é é
Tp+_(p.uj.)20‘ (r1)
ot 6Xj
ne p — ryctuHa noeitps, Kr/m;
t — TpuBanicTk TEMMOBOro ONPOMIHIOBAHHS, C (BU3Ha4aloTk BiANOBIAHO A0 5.5);
Xj — KOOpAMHaTa B j-My HanpamKy, m;
Uj — WBNAKICTb Y j-My Hanpsmky, Mm/c.
PiBHSHHS 30epexeHHs iMnynbCy:

op é ep Oty
—(p-U.)V+—I[p-U.-U)=—+ +p-g;, r2
o Pou) axj(p R x, P (r-2)
ne p — rycTuHa noeitps, Kr/Mm>:
U; — WBWAKICTb Y [-MY HanNpamKy, m/c;
U; — LWBUOKICTb Y j-MY Hanpamky, m/c;
g — NPUCKOPEHHS BINbHOro NafiHHS, m/cZ:
T — TEH30p B'A3kUX Hanpyr, lMa.
TeH30p B'A3KUX Hanpyr BU3Ha4aTb 3a hOpMYyro:
ou; au; 2 ou, 5
i =K ox; ox; | 3 g ox, ! (T3)
e u — ONHaMIYHUIA KoedilieHT B'a3KocTi, [a - ¢;
u; — LUBUAKICTEL Y i-MY Hanpsamky, M/c;
u; — LUBUAKICTL Y j~-MY Hanpsamky, M/c;
ou, . - 1.
w rpagieHT WBUAOKOCTI Yy K-My HanpsaMKy, ¢';
k
8j — cumBon KpoHekepa, Wwo gopisHioe 1 3a /=, Ta 0 B iHWKWX BUNagKkax.
PiBHsHHS 30epexeHHs XIMIYHOrO KOMMOoHeHTa k:
0 0 0 oY,
—(p-Y, )+—(p-u,-Y,)=—/| p-D—E|+5,, 4
E}t(p k) F}Xj(p j k) 5Xj[P axj} Kk (r.4)
e p —rycTuHa noeitps, Kr/m>:
t — TpuBanicTe TENMOBOro ONPOMIHIOBAHHS, C (BM3Ha4atoTh BignoBiaHo o 5.5);

X; — KoopAauHaTa B j-My HanpsamKy, M;

Ui — WBWUAKICTb Y j-MY HaNpAMKY, M/c;

Y, — Maca k-ro KoMrnoHeHTa B CyMiLlli, T;

D — koediuieHT andyaii, m2/c:

S, — WBWIKICTb YTBOPEHHS LLINLHOCTI K-ro KOMMOHeHTa, Kr/(M? - ).

[Onga 3amukaHHa cucteMn piBHSHb (I.1)—(.4) BUKOPUCTOBYIOTL PIBHAHHSA CTaHy igeansHOro rasy.

[ng cymiwi rasiB BOHO Mae Takui BUIMSA:
Y
p=p-R, .TZkak, (r.5)
k

12
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ne p — abcontoTHUIA TUCK NMoBiTpS, lMa;
p — rycTuHa noeiTps, Kkr/m>:
R, = 8,31 x/(monk - K) — yHiBepcanbHa rasoea crana;
T — abcontoTHa Temnepartypa noeitp4, K;

Y, — maca k-ro KOMNoHeHTa B CyMmiLli, T;

M, — monspHa maca k-ro KOMrnoHeHTa, r/Mmorib.

Mpun ubOMY US cuctema audepeHuianbHNX piBHAHE Moxe ByTU JOoNOBHEHa PIBHAHHAMM NepeHeceHHs
Tennoeol eHeprii:

3 3 o o (»n on) agf
_(P'h)+A—(P'U;'h)=—+A — |-
ot oX ot ox;le, ox; X

(r6)

;
pe h=h, +~[TDCD -dT+2 (Y Hy) — cTatnuna entansnia cymiui;

H, — TennoTta yTBOpeHHS K-ro KOMMNoHeHTa, [IXK;
Cp = ZkYk -Cp k — TENNOEMHICTb CyMillli 3a NOCTikHOro TUcky, [/ (kr - K);

Y, — MacoBa yacTka k-ro KOMNOHEHTa B CYMillli, KI/Kr;
Cp, k — MWUTOMa@ TEMIOEMHICTb K-To KOMMOoHeHTa, KI/(K - kr);
k  — KoediuieHT TennonpoBigHocTi cymiwi, Bt/(m - K);

R T . 2
Q'j — paglaulMH1i NoTIK eHepril B HanpamMmky Xj, ,El)KfM .

.2 [Inga moaentoBaHHS ropiHHS BUKOPUCTOBYOTE OAHY 3 Mofdenel ropiHHa B CyKYMHOCTI 3 OAHOCTYMe-
HEBUM CTEXIOMETPUYHUM PIBHAHHAM XiMi4HOT peakuil.

.3 [lna BpaxyBaHHA TypOyneHTHOCTI BUKOPUCTOBYIOTL CTaHdapTHY Modenb «k-e» abo iHWi mogeni
TYpBYNEeHTHOCTI.

.4 [Ina po3B’d3Ky cuctemu piBHAHb Hae'e-CToKCca BUKOPUCTOBYOTL OAWH i3 YNCElTbHUX MeTodiB
(Hanpuknaa, MeTof KOHTPOoIbHUX 06'eMiB abo MeTo KIHLEeBNX PisHWULL).

.5 ANroputm BU3HAYEHHS NPOTUMNOKEKHUX BiACTAHEW i3 BUKOPUCTAHHAM MonboBMX mModenein 3obpa-
KEHO Ha pucyHky 1.
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CTBOpEHHS reoMeTpu4HOi Moaeni,
30Kpema npocTopy Mix ob’ekTamm,
Ta BU3HA4YeHHA PO3PaxyHKOBOI CITKM

3afgaBaHHsa TennoisnyHnX XapakTepucTuK
PEYOBMWH Ta MaTepianie, Lo CTaHOBNATL
NOXEXHY HasaHTary

3afaBaHHa Tennogisn4yHUX XapakTepucTuK
peyoewH abo maTepianie ob'ekTa,
LLIO ONPOMIHIOETLCS

BCTaHOBMNEHHA rPaHNYHKUX YMOB
Ta Bubip MicUb YCTAHOBNEHHS «
BMMIpIOBa4iB TeMnepaTypu

BusHayeHHs
po3paxyHkoBoi Temnepatypu (T,)

3Ha4eHHs
NPOTUNOXEKHOT BiACTaHI
notpebye KopuryeaHHA

Mepesipka
ymosu Gesnekn T, < T,

3Ha4YeHHs NPOTUNOKEeXHOT BiACTaHI
BBaXaTb Heaneq4Hum

PucyHok N1 — AnroputM BU3Ha4YEeHHA NPOTUMNOKEKHWUX BiACTaHeER
i3 BUKOPUCTAHHAM MOMbOBUX MOLenen
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OOOATOK O
(noeigkosun)
PO3PAXYHKOBUM METO,IJ
BU3HAYEHHA NMNOXEXHOI HABAHTATHU
0.1 PospaxyHKOBY NoxexHy HasaHTary P,, Mk - M2, ana o6’ekta abo Noro 4acTuH 0BYUCTIIOTh
3a hopMynoH:
P,=P-a-b-c, (ad.1)
ne P — noxexHa HaeaHTara, MOx - M2
a — KoeilieHT WBUAKOCTI 3ropsiHHA pe4vyoBUH i Matepianie 3anexHo Bif 1X WiNbHOCTI Ta WiNbHOCTI iX
yKInagaHHs;
b — KoedilieHT WBUAOKOCTI 3ropsHHA Pe4YOoBUH | MaTepianis 3anexHo Big napametpie byaieens abo ix

YacTuH;
¢ — KoedilieHT, Wwo Bigobpaxae HasBHICTL CUCTEM NPOTUMOXKEXHOIO 3aXUCTY.

1.2 MoxexHy HaBaHTary P, M - M2, 064nChIoTL 3a (hopMyIIoH:
P=P,+P;, (a.2)

ne P, — Tum4acoBa noxexHa HaeaHTara, MIx - M2
P, — nocTiliHa noxexHa HaBaHTara, MIx - M.

0.3 1o TM4YacoBOi NOXeXHOT HaBaHTaru BKNKOYaTe PEYOBUHU | MaTepianu, SKi BAKOPUCTOBYHOTh
y BUpoBHUUTBax, 30KpeMa TexHomnoriyHe obrnagHaHHs, Matepiany, Wo MICTATLCA Ha ckrnagax, medni ta iHLwi
roptoYi pe4oBuHU i Matepianu, WO BUKOPUCTOBYHOTL Y MPUMILLIEHHSIX.

0.4 [1o NoCTiNHOT NOXeXHOT HaBaHTaru BKMYarTe roptodi ByaisensHi Mmatepianu of’ekTiB.

0.5 TumyacoBy i NOCTIAHY NOXEXHY HaBaHTary o64MUCIOTE 3a hopMynamu:

i
P, = 72"4’:" o (0.3)
Zf_1Mf 'Hf
P ===, (B.4)

ne M; — maca i-i peqyoBuHUM abo Martepiany, Kr;
H; — KinbKicTb Tenna, Wo BUAINAE OAWH Kinorpam nif Yyac 3ropsHHi i-i peyoBuHu abo matepiany, MOx - K 1
S — nnowa o6’ekTa abo oro YacTuH, M2;
J —4uCno BUAIB pe4OBUH i Matepianie TMUMYacoBOi NOXEXHOT HaBaHTaru;
k — 4ucno BUAOIB PEYOBUH | MaTepianis NocTilHOT NOXeXHOT HaBaHTaru.

0.6 KoediuieHT a oBuncniooTe 3a hopMyrioto:
P,-a,+P,-a,
a=—
P, +P. (@-5)

0.7 KoediuieHT a, ANg TUMYacoBOI MOXeXHOT HaBaHTaru i KoemilieHT a; Ansg NoCTiINHOT NOXEeXHOT
HaBaHTarn obYMCcnoTL 3a dhopmynami:

i
' M. .H. .a_

an _ Z,=1f I I mi , (ﬂe)
Zj=1Mf'Hf
k
“M..H .a_

as :Z,=1k I I mi (ﬂ?)
Zj=1Mf'Hf

ne  a,,; — koediuieHT Ang i-i pe4oBUHU abo maTtepiarny.
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3HaueHHs KoediuieHTa a,,; 4119 OKpeMux BUAIB roproymx Matepianis HaBegeHo B Tabnuui O.1.
BenuuuHy KoedilieHTa as 4onyCTUMO NpUiiMaT Takoro, Wo aopisHioe 0,9.

0.8 KoediuieHT b BU3HAYaOTL 3anexHo Big Nnowli Niganoru NpumMilLleHHs, BUCOTU NPUMILLIEHHS, NITOLL
Ta BUCOTU CBITNOBUX Ta aepauiiH1X Npopisis.
3HaueHHs KoedilieHTa b oB4YncnioTL 3a OPMYIIOH:

S-k

S, -hY?

(0.8)

ge S — sarankHa nnolla npuMilleHb, M
S, — 3aranbHa NnoLLa NPopi3iB Y 30BHILLHIX CTIHAX Ta NMOKPUTTSX MPUMILLEHb, M%;
hg — BUCOTa NMPOPI3iB Y 30BHILLHIX CTIHAX Ta MOKPUTTSX NPUMILLIEHb, M;
k — KoemilieHT, K1 ycTaHoBMNKTE abo 3a Tabnuuamu .2 ta [1.3, abo 3a chopmynamu ([.10) ta (0.11);
y pasi 3acTocyBaHHs TabnuLb 3HaYeHHs KoedilieHTa k BU3Ha4aroTb 3arexHo Bif napametpa n:

_So ho 12
sl Y

e h, — BuUcoTa NpUMILLEHE, M;

n — [OMOMiXHe 3Ha4YeHHS OIS BU3Ha4YeHHs BeNMUYUHKN KoedilieHTa K.

3HayeHHs napameTtpa n HaeegeHo B Tabnuui 1.4.

AKWO B NpUMILLIEHHAX BIACYTHI CBITMNOBI MPOpPIi3u i NiXTapi, 3Ha4eHHsa napamerpa n npuinMaroTb Takum,
wo gopieHioe 0,005.

KoedpiuieHT k obuucrniooTs 3a chopmynamMu:

ans Fy MmeHLwe 4u gopisHioe 0,03.

k =1,94F, (4.10)
ans Fy 6inswe Hixx 0,03.
1
k=(0,3Fy* —0,002F; " +logF, +2’25)'E’ (4.11)
e Fy— napametp BeHTUNAUIT, AKWMIA BU3HA4YaTh 3@ (OPMYIoH:
F Sy-hy?
0 —T, (0.12)

ae S, — nnoula oropomxysansHUX ByaiBensHUX KOHCTPYKLIA NPpUMILLEHD, M.

0.9 KoediuieHT ¢ BU3Ha4Ya€ 3MeHLLIEHHS po3paxyHKOBOI NOXEXHOT HaBaHTarn B pesynsrarti il cuctem
MPOTUMNOXEXKHOIO 3aXMUCTy, @ caMme: CUCTEM aBTOMAaTUYHOTO MOXEXOracCiHHA, MOXEXKHNX KpaH-KOMIMIEKTIB
Y CUCTEMIi BHYTPILLHLOrO NPOTUMNOXKEXHOro Bogonpoeoay. Ans 6yanHkie, v AKMX BIACYTHI 3a3Ha4YeHi cuctemu,
KoedilieHT ¢ NpuiAMaroTe TaknuM, Lo O0PiBHIOE 1.

Tabnuua 0.1 — 3Ha4eHHA KoedilieHTIB a,,; ANS OKpeMux BUAIB PeHOBUH | MaTtepianis

3HauYeHHA

XapaKkTepUCTUKN PEYOBKH | MaTepianie o
P P P P KoedbiuieHTa 8y

A. Teepai pe4oBWHK | MaTepianu

MiHonnacT ropro4uiA, 3a BUHATKOM MiHoMoniBiHiNxnopua. Hanpuknan, niHononicTMpon, 1,5
niHononiypetax

Martepianu 3aBToBLWKM A0 1 CM, YKNa[eHi 3 NOBITPSHUMMK NpoLLapKkamu, L0 AOPIBHIOKTL Npu- 1,3
Bn13Ho TOBLLUWHI MaTepiany. Hanpuknag, ropko4unii nun (ByrinbHWIA TOLLO), CIHO, COMNOMa, LWEepCTh
i3 NepeBWHN, CTPYXKa 3 ISPEBNHMW, NanepoBi 1 TeKCTUIMbHI BiAXOAM, BiAX0OW i BiApi3ku nnacT-
Mac, NiHoneymy; niHoNoniBiHiNxnopwg
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Kineub Tabnuui 0.1

3HadeHHA

XapaKkTepUCTUKN PEYOBKMH | MaTepianie o
P P P P KoedpiuieHTa 8

Martepianu 3aeToBWKM 1—2,5 cM, yKNaaeHi 3 BENUKMMW NMOBITPAHMMUW Npoliapkamu. Hanpuknag, 1.1
[OepeB’sHi A0LWKKW, AepeB’aHi peikun | NNUTKU, [epeBOCTPYHKKOBI NNUTW, NPOMWCIOBI TOBapW LUWMPO-
KOTO BXWTKY (TEKCTWMb, B3YTTS, ranaHtepes, irpawku, wo 3bepiratoTeca Ha nonuuax abo
cTenaxax)

Martepianu 3aeToBWKM A0 1 cMm, WiNbHO yKknaaeHi abo cnpecoeaHi. Hanpuknaa, cnpecoBaHi CiHo, 1,1
COnoma, TeKCTUIMbHI BOMOKHA (KpiM BOBHMW), MakynaTypa

Martepianu 3 nuTomoro TennoTo 3ropsaHHs 25 MOx - k1 i GinbLue, 3aBTOBLWKK A0 1 GM, WO 36e- 1,1
piratoTbCA B pyrNoHax, cTocax Toulo. Hanpuknaa, nnutu, donbra i cmyri rymm abo nnactmac
(kpim TBepOoro nonisiHiNxnopuay i Tednoxy)

Martepianu, aki 3a Temnepatypu go 200 °C poam'akwyoTeca abo TewyTs. Hanpuknan, BaseniH, 1.1
accanet

MeBni nepeg’sHi (3okpema 066MBKa), NUNomaTtepiany 3aBToBLKK 2,5—4 cM, yKNaaeHi 3 NoeiT- 1
PAHUMM NpoLLAPKaMK

MaTtepiann 3aBTOBLWKN NoHaa 4 cM, yKNafaeHi 3 NOBITPAHMMK NpoLUapkaMu. Hanpuknaa, noepes’aHi 0,9
Banku, Dpycu Ta IHWI AepeB’aHi enemeHTH

MaTepianu 3aBTOBLKKM A0 1 CM, MMTOMOIO TENNOTO 3ropsaHHA 00 25 MOk - k', wo 36epira- 0,9
HOTbCH B pyMNoHax, CToCcax ToLo 3aBToBLWKM Ao 40 cm. Hanpuknag, wkipa, XxyTpo, NOBCTb, TEKC-
TWINb (MeTpask), CNpecoBaHa LWepcTb (CMpoBMHA), Nanip y pynoHax giametpom Ao 40 cm

BinbHo po3amillieHi (cknagosaHi) cunydi, 0obpe 3nexyBaHi NnpoaoBonksyi ToBapy. Hanpuknag, 0,9
3epHO, HaciHHSA, DOpOLLUHO, LYyKOp

Topd (cyxui), Byrinnsa 3 AepeBWHN 0,9
ToBapw LUMPOKOIO BKUTKY (TEKCTWUMb, B3YTTA, ranaHTepes, irpallku, Bupobu i3 TBepaoro noniei- 0,7
Hinxnopwuay), ski 30epiraloTbca Ha KOHTEeRHepax Toulo

KHuru, :KypHanu, apxieHa JoKyMeHTaLia ToLlo 0,7
Martepianu, yknageHi LWinNbHO B pynoHax, ctocax, ctonax, wrabensx, 3a ToBwWHW abo giameTtpa 0,6

noHag 40 cm. Hanpuknan, nanip, oepeB’siHi JOLKKW

Bype i Kam'siHe Byrinns, KOKc 0,5

B. PiguHn Ta razn

[oproyi 3pigskeHi rasn. Hanpwknan, nponaH, ByTaH. IHWI roprodi rasu. Hanpuknapg, ceiTMnbHWA 1,5
ras, BoOeHb, aleTuneH

PiovHu 3 Temnepatyporo cnanaxy napis o 100 °C, wo HarpisakTbca B NPoLeci BUKOPUCTAHHS 1,5
y BUpOOHWMUTBI 00 TeMnepaTypy KUMiHHA

PignHn 3 Temnepartypoto cnanaxy napie go 21 °C, wo HarpieaTbCca B NPOUECi BUKOPUCTaHHA 1,2
y BMpODHMUTBI 0 TemnepaTtypu cnanaxy napie abo Bulle, ane HWx4Ye, HiXX TeMmnepaTypa KUNiHHA

Pigwnn 3 Temneparypoto cnanaxy napie eig 21 °C go 100 °C, wo HarpiBaoTbCA B MPOLECI 1,2
BMKOPUCTaHHSA Y BUPOBHULITBI 40 TemnepaTypy cnanaxy napie abo Bulle, ane HUKYe, HixK
Temneparypa KMMiHHA

PiouHu 3 Temnepatypoto cnanaxy napis sig 21 °C oo 55 °C, 1o HarpieaoTsCAa B NPoOLEci BUKO- 1.1
pyUCTaHHs y BUpOoDHWLUTEI 40 TeMnepaTypu HUKYe, HiX TemnepaTypa cnanaxy napis

PiovHuK 3 TemMnepaTypo cnanaxy napis sulle Hixk 55 °C, Lo HarpiBalTbCA B NPOLECi BUKOPWC- 0,9
TaHHA y BUpoOHWUTEI 40 TemnepaTypu HUK4e, HiXK TemnepaTypa cnanaxy napie

PiovHu 3 TemnepaTtypoto cnanaxy napis suiie Hixk 100 °C, Wwo HarpisatoTbca B NpoLEci BUKO- 0,8
pucTaHHa o Temnepatypu Ha 50 °C HuKYe, HiX TemnepaTtypa cnanaxy napie

PionHu 3 Temnepatypoto cnanaxy napis suuie Hix 100 °C, wo He HarpisaoTbea B Npoueci BUKo- 0,7
pucTaHHA y BMpoBHWUTEI Ao TemnepaTypu Ha 50 °C HuKYe, HixX TemnepaTypa cnanaxy napis
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MpuMiTKa. 3a3HaqyeH BENWYUHN KoedilieHTa 8y, MOXYTE DYTU 3MeHLUEeHI:

1) Ha 50 %, AKWo Teepal pe4oBMHKU abo MaTepiany B NPOLUEC] BUKOPUCTaHHA Y BUPODHWUTEI PO3MILLEHI B 3aKDUTUX MICTKOCTAX (Kamepax,
CUIMOCAX Y4 Tapi) 3 HErOPHYUX MaTepianie, WO He PYAHYTLCA B pasi BNNMBY Ha HUX TemnepaTyp o 500 °C;

2) Ha 50 %, Akwo TBepai pe4oBuHK abo MaTtepianu abepiraoTeca 2a Temnepatypu MiHyc 20 °C i Hukde;

3) Ha 75 %, AKWoOo TBepdi pedoBuHM abo maTepiany B NPOUECi BUKOPUCTAHHA Y BUPODHUUTEI PO3MILLEH] B 3aKPUTUX MICTKOCTAX
I NocTiRHO NepedyeatdTs B atMocdepi IHEDPTHUX rasie, 3asHadeHmx y n. 1;

4) Ha 25 %, AKLIO roprodi PIAWMHKW B NPOLEC] BUKOPWCTAHHA Y BUPODHUUTEI PO3MILLEH] B 3AKPWUTUX MICTKOCTAX, 3a3HadeHux y n. 1;

5) Ha 50 %, AKWO roprodi PIAWMHK B NPOLECH BUKOPUCTAHHA Y BMPOOHWUTEI PO3MILLEH] B 3aKPUTUX MICTKOCTAX | NOCTIMHO NepebyBakTs
B aTMocdepl IHEPTHWX razie, 3asHadeHux y n. 1;

6) Ha 75 %, AKWO roprYl PIAWHK B NPOUEC BUKOPWUCTAHHA Y BUPOOHWULUTEI PO3MILLEH] B 3aKPWUTHUX MICTKOCTAX 3a YMOBM, WO Ui 00'emu
obnagHaHi cMcTemMamMi aBToMaTU4HOro abo QUCTaHLUIAHOIO KepYBaHHA MPOLECaMM CNIOPOXKHEHHA, DO3MILLIEHOMO No3a AaHOK NMOLLEK NpW-
MILLEHHA, WO 3abeanedyyoTs CNopoXHeHHA ob'eMie 3a nepioa Yacy He Binble HiK 15 X8, 3a3HadeHmx y n. 1.

Ta6nuus O.2 — Benuunna koediujeHTa k ana S < 500 m2

MnoLa npumMilLeHs S, m?
KoediuieHT n
20 30 50 100 250 500
0,005 0,009 0,01 0,01 0,015 0,016 0,020
0,010 0,018 0,020 0,024 0,027 0,033 0,038
0,015 0,027 0,031 0,035 0,040 0,049 0,055
0,020 0,036 0,040 0,044 0,051 0,062 0,071
0,025 0,044 0,049 0,055 0,062 0,076 0,085
0,030 0,051 0,056 0,064 0,073 0,089 0,098
0,040 0,065 0,073 0,080 0,093 0,113 0,125
0,050 0,080 0,087 0,096 0,113 0,133 0,147
0,060 0,093 0,102 0,113 0,129 0,153 0,165
0,070 0,105 0,115 0,127 0,145 0,167 0,182
0,080 0,118 0,127 0,140 0,158 0,180 0,193
0,090 0,129 0,140 0,153 0,171 0,191 0,204
0,100 0,140 0,151 0,164 0,180 0,200 0,211
0,120 0,158 0,169 0,182 0,197 0,215 0,224
0,140 0,175 0,184 0,195 0,209 0,225 0,236
0,160 0,185 0,195 0,205 0,218 0,235 0,245
0,180 0,196 0,205 0,215 0,227 0,245 0,255
0,200 0,205 0,213 0,222 0,235 0,253 0,264
0,250 0,222 0,229 0,240 0,253 0,267 0,273
0,300 0,235 0,244 0,253 0,265 0,273 0,273
0,350 0,247 0,255 0,264 0,273 0,273 0,273
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Ta6nuua A.3 — Bennumna koediujeHTa k ana S > 500 m?
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[nowwa NpUMiLLEHb S, M2
750 1000 2 000 40001 BinbLwe
KoediuienT n BucoTa NpuMiLLEeHb
3,60 e 3.60 e 3,60 o 3,60 e
0,005 0,018 0,024 0,020 0,024 0,020 0,027 0,022 0,031
0,010 0,036 0,044 0,038 0,045 0,040 0,051 0,042 0,056
0,015 0,053 0,062 0,055 0,065 0,056 0,073 0,058 0,080
0,020 0,067 0,080 0,069 0,084 0,073 0,093 0,096 0,102
0,025 0,082 0,095 0,084 0,100 0,087 0,113 0,091 0,122
0,030 0,095 0,11 0,098 0,116 0,102 0,129 0,105 0,140
0,040 0,120 0,138 0,124 0,145 0,129 0,158 0,133 0,169
0,050 0,142 0,162 0,145 0,167 0,153 0,180 0,156 0,189
0,060 0,162 0,180 0,164 0,185 0,169 0,196 0,175 0,205
0,070 0,176 0,193 0,178 0,198 0,184 0,209 0,187 0,216
0,080 0,187 0,204 0,191 0,209 0,196 0,218 0,200 0,227
0,090 0,198 0,213 0,202 0,218 0,205 0,227 0,209 0,235
0,100 0,207 0,222 0,209 0,225 0,215 0,235 0,216 0,244
0,120 0,220 0,235 0,224 0,240 0,227 0,249 0,231 0,256
0,140 0,233 0,247 0,235 0,251 0,238 0,262 0,242 0,267
0,160 0,242 0,256 0,245 0,262 0,249 0,269 0,253 0,273
0,180 0,251 0,265 0,253 0,269 0,258 0,273 0,262 0,273
0,200 0,258 0,271 0,262 0,273 0,265 0,273 0,273 0,273
0,250 0,273 0,273 0,273 0,273 0,273 0,273 0,273 0,273
0,300 0,273 0,273 0,273 0,273 0,273 0,273 0,273 0,273
0,330 0,273 0,273 0,273 0,273 0,273 0,273 0,273 0,273
Tabnuua 0.4 — Benu4duHa koediljeHTa n
BigHowWeHHA BigHOWEHHA BUCOTU NPOPI3Y A0 BUCOTH NPUMILLEHHA
So'S 0.1 0.2 03 04 05 06 07 08 09 1.0
0,01 0,003 0,004 0,005 0,006 0,007 0,008 0,008 0,009 0,009 0,010
0,02 0,006 0,009 0,011 0,013 0,014 0,015 0,017 0,018 0,019 0,020
0,03 0,009 0,013 0,016 0,019 0,021 0,023 0,025 0,027 0,028 0,030
0,04 0,013 0,018 0,022 0,025 0,028 0,031 0,033 0,036 0,038 0,040
0,05 0,016 0,022 0,027 0,032 0,035 0,039 0,042 0,045 0,047 0,050
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Kineub Tabnwuui 0.4

BinHOLEHHA BigHOWEHHA BUCOTU NPOPI3Y A0 BUCOTH NPUMILLEHHA

So/S 01 0.2 03 04 05 06 07 08 09 1.0

0,06 0,019 0,027 0,033 0,038 0,042 0,046 0,050 0,054 0,057 0,060
0,08 0,025 0,036 0,044 0,051 0,057 0,062 0,067 0,072 0,076 0,080
0,10 0,032 0,045 0,055 0,063 0,071 0,077 0,084 0,089 0,095 0,100
0,12 0,038 0,054 0,066 0,076 0,085 0,093 0,100 0,107 0,114 0,120
0,14 0,044 0,063 0,077 0,089 0,099 0,108 0,117 0,125 0,133 0,140
0,16 0,051 0,072 0,088 0,101 0,113 0,124 0,134 0,143 0,152 0,160
0,18 0,057 0,080 0,099 0,114 0,127 0,139 0,151 0,161 0,171 0,180
0,20 0,063 0,089 0,110 0,126 0,141 0,155 0,167 0,179 0,190 0,200
0,25 0,079 0,112 0,137 0,158 0,177 0,194 0,209 0,224 0,237 0,250
0,30 0,095 0,134 0,164 0,190 0,212 0,232 0,251 0,268 0,285 0,300
0,35 0,11 0,157 0,192 0,221 0,247 0,271 0,293 0,313 0,332 0,350
0,40 0,126 0,179 0,219 0,253 0,283 0,310 0,335 0,358 0,379 0,400
0,45 0,142 0,201 0,246 0,285 0,318 0,349 0,376 0,402 0,427 0,450
0,50 0,158 0,224 0,274 0,316 0,354 0,387 0,418 0,447 0,474 0,500
0,60 0,190 0,268 0,329 0,379 0,424 0,465 0,502 0,537 0,569 0,600
0,70 0,221 0,313 0,383 0,443 0,495 0,592 0,586 0,626 0,664 0,700
0,80 0,253 0,358 0,438 0,506 0,566 0,620 0,669 0,716 0,759 0,800
0,90 0,285 0,402 0,493 0,569 0,636 0,697 0,753 0,805 0,854 0,900
1,00 0,316 0,447 0,548 0,632 0,707 0,775 0,837 0,894 0,949 1,000
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Koa arigHo 3 HK 004: 13.220.01

KnroyoBi cnoBa: npoTunoxexHa BigctaHe, 06’ekT GyaiBHUUTBA, TemMnepaTypa 3aliMaHHs, Tennose
OMPOMIHKOBaHHS, METO OLiHKOBaHHSA NPOTUNOXKEXHUX BiACTaHeNn.
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