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[lpeaucnoBue

LlennunpuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaummyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NOAIrOTOBINEH TexHunyeckum komuteTom no ctaHgaptTusaumm TK 341 « BHellHWe BO3AEUCTBUA» Ha
OCHOBe CODCTBEHHOIO ayTEHTUYHOTO NepeBoaa Ha PyCCKUM A3bIK CTaHAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHnueckum komutetom no ctaHgaptmusaumum TK 341 « BHellHMe BO3aeNCTBUA»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE MMpukasom PeaepanbHOro areHTCTBa no TEXHNYECKOMY
perynupoBaHuio U meTtponiorn oT 30 HoaAbpsa 2010 . Ne 736-CT

4 HacTtoawun ctaHaapT asndgeTca MOoAUPULNPOBAHHBIM MO OTHOLLEHUIO K MeXayHapoaAHOMY cTaHOapTy
MOK 60721-2-8:1994 «Knaccugukauua BHellHUX ycrnoBun. HacTb 2-8. lNpupogHble BHellHUe ycnoBud. Bos-
aeuncteune noxapa» (IEC 60721-2-8:1994 «Classification of environmental conditions — Part 2: Environmental
conditions appearing in nature — Fire exposure») ¢ AONONHEHUAMN, OTPaAXAKLMMMN NOTPEOHOCTN HaLMOHA b-
HOW 3KOHOMUKKN Poccunckon Peagepaunm (BolgeneHbl KYPCUBOM).

HanmeHoBaHMe HACTOSALWEro ctaHgapTa U3MeHeHO OTHOCUTENbHO HAaMMEHOBaHUA YKa3aHHOMo MeXay-
HapoaHoro ctaHgapTa anga npuseaeHus B cootsetctBe cOCT P 1.5—2004 (noapasaoen 3.5)

5 BBEAEH BINEPBbBIE

VIHgpopmMmayuss o6 UBMEHEeHUSIX K HacmosuweMy cmaHoapmy rybnuKkyemcs 8 exea200H0o u3oasaeMoM
UHpOPpMaULUOHHOM yKalamerse «HaluuoHanbHbie cmaH0oapmhei», a mekcm U3MeHeHUU U NMorpasoKk — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPpMaUUOHHbLIX YyKazamensx « HayuoHanbHbele cmaHOapmely. B criydyae riepecmompa
(3aMeHbl) Ui OMMeEHbI Hacmosau,e20 cmaHoapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXXeMeCsIYHO U30asaeMoM UHpopMayUOHHOM yKka3zamerne « HayuoHanbHbie cmaHOapmeily. Coomeemcmey-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUuoHHOU cucmeme obuieao
rone308aHuUss — Ha oguuuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CtaHpapTuHdopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXMPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma 6es paspeweHns PegepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PErympoBaHuo 1 METPOorum
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BBenoeHue

1. Hacmosawulu cmaHOapm ripeOHa3Ha4dYeH Onisd UCMofib308aHUs 8 Kadecmee OCHoegoroazarulel
UHOopMaUuuu npu ebibope HeObXOOUMbLIX napamMempos U cmerieHelu UX Xecmkocmu, OMmHoOCcAaWUxXecs K
riocrieccmeusM 8030elicmeaus rioXxapa.

Knaccugpunkauuto yCcrnoBnuimn BO3AeUCTBUA pasnnUHbIX MapamMeTpoB NoXapa n cooTBETCTBYOLWME TpeboBa-
HUSA K U30ennam ycTaHaBMMBaKOT B COOTBETCTBYOLWLNX HOPMAaTUBHbIX AOKYMEHTaX.

bonee noopobHas uHpopMayus o NapamMempax rioxapa Moxxem bbimb rnonyvyeHa u3 creyuanu3uposaH-
HbIX OOKYMEHMO8, Yacmb U3 KOmopbiX rpusedeHa 8 rpunoxeHuu [A.

HacTodwun ctaHgapT cogepXUT AoNONTHUTENbHBIE NOACHEHUA NO HOPMUPOBAHUIO, OCYLLECTBISIEMOMY
PenepanbHbIM 3akoHOM Poccunckon ®eaepaumm ot 22 nronga 2008 r. Ne 123-03 « TexHu4ecknn pernameHT o
TpeboBaHUSIX MNOXapHOW 6e30MacHOCTNY.

HacTodawmn ctaHgapT BXOAUT B KOMMMEKC cTaHOapToB No BonpocamM be3onacHoCTU, onpeaensemMon
CTOWMKOCTbIO TEXHUYECKUX N3aeNnn U ApYrnx oOBLEKTOB K BHELLHUAM BO3aeUCTBYOWMM dakTopam (BBP), u,
Taknm 0bpa3oM, OCYLLECTBMAET YBA3KY CTAHAAPTOB 3TOr0 KOMMMeKca N TpeboBaHUAMUN YyKa3aHHOTO BblLlLe Tex-
HMYEeCKOro pernameHTa.

2. CtaHaapT paspabotaH andnpumeHeHna MGK60721-2-8:1994 ¢c aononHeHUsIMN, oTpakatoLL MMM OCO-
OeHHoCTU TpeboBaHU No BB (B 4aCcTHOCTKU, CBA3AHHbLIX C BO3AEUCTBUEM NoXapa) B HAUMOHANbHLIX HOpMa-
TUBHBLIX AOKYMEHTaX U MeXrocyaapCcTBeHHbIX cTaHaapTax cTpaH Cogpyxectea HesaBucumblx 'ocygapcTs.

CtaHgapTtel MOK, ycTaHaBnMBawwWMe yCNoBUS aKCnnyaTauun, TpaHCNnopTUPOBaHUA U XpaHEeHUS U3ge-
nun, obveguHeHsl cepunen ctaHgaptoB MOK 60721 «Knaccudpumkaumsa BHELWWHUX YCNOBUW», COCTOSLLEN N3
Tpex4vacTeun:

60721-1 «BHellHMe napameTpbl U UX XKECTKOCTUY;

60721-2 «['lpnpoaHble BHELLHWNE YCNOBUSA» |

60721-3 «Knaccugukauma rpynn BHeLWWHUX NapaMeTpOB U UX XKECTKOCTEen».

[TpaTOM CTaHAapThl 2-M4acTn cogepXaT, Kak NpaBuUnio, KaYeCTBEHHYIO U KONMNMYECTBEHHYO OCHOBOMNONA-
ratoLLyo onnucaTenbHyo MHopMaLnio 0b 0ObeKTe cTaHagapTU3aL K.

[ToXap MOXeT OblTb OTHECEH K 3TOW rpynne B WU3BECTHOW CTeneHW YCMNOBHO, T. K. OH MOXeT ObITb
MOMTHOCTbLIO NPUPOAHLIM ABMEHUEM WU/ NN Ppe3yNbTaToOM AeATENbHOCTY YernoBeKa, ogHako, B NocnegHem cny-
Yyae, Ha4YaBLUUCH, NOXap Aanee pa3sBUBaeTCs CTUXUUAHO U, TaKMM 0Dpa3oM, CTAHOBUTCS NPUPOAHBIM ABMTEHUEM.

B HacTosilee Bpems TpeboBaHuda cTaHaapToB MOK He MoryT ObITh BBeAeHbI B HOPMaTUBHbIE AOKYMEHTHI
HaLUWOHaNbHOU N MEeXrocyaapCTBEHHOW cTaHgapTu3aumm 6e3 AONONHEHUS U YTOYHEHUA, T. K. obnagatoT
PAA0OM HeJOCTaTKOB MO CpaBHEHWUIO C OCHOBOMNoONarawwWMM MeXXrocyagapcTBeHHbIMY cTaHdapTaMy B YacTy
BBO.

YTOYHEHO HAaUMMeHOBaHWe cTaHaapTa, obnacT ero npUMeHeHus; BBeAeH pasgen TeEpMUHONOMNN; HACTO-
AWM CTaHOapPT ACNONMHEH pe3ynbTaTaMu, Nony4YeHHbIMM Hay4YHO-UCCneaoBaTeNbCKUMIM opraHnsaunamm Poc-
CUN N0 TEMNEPATYPHOMY 1 TEMNMOBOMY peXMMaM noXKapa Ha 0CHOBE NoJIHOMAaCLWTaOHbIX OTHEBLIX UCMbITaHUA
Ha pparMeHTax NPOMBbILLUNEHHbIX 34aHUN N pacuYeTHLIM NMyTeM ANdA NOMeELLUeHUN XXUNbIX 34aHUN, a TakXKe Mo Bpe-
MEHHBIM XapaKTepuUcTUKamMm HavanbHOW cTaguM noXapa B 3aBUCUMMOCTM OT OOBLEMHO-MMAHUPOBOYHbIX,
KOHCTPYKTUBHLIX U MOXKapOoOonacHbIX XapaKTepUCTUK NoMeLleHN 3gaHnUi pasnniyHOro HasHaveHus.

3. M3K 60721-2-8:1994 cogepXnUT psia TEXHUYECKUX AaHHBIX, HEobXoAMMbIX OANS UNcTpaLumMm BO3-
OEeNCTBUA NnoXKapa 1 pacyeTa ero nocneacteumn, nonydyeHHblx Wseacknum coBeToM pn3ndecKUxX MeTodoB nia-
HUPOBAHUS U CTPOUTENLCTBA.

B HacTosWweM cTaHgapTe, KpoMe TOro, npusedeH paa AcnoNHUTENbHBIX U YTOUHSOLWMX AaHHBIX MO 3TUM
BOMpocaMm, NonyvyeHHbIX BceCcoto3HbIM Hay4HO-UCCNeaoBaTENbCKUM MHCTUTYTOM NPOTUBONOXKAPHON OOOPOHb
(BHAWUIMO). Hactb aTux gaHHbIX (pUcyHKM 6a,60) BkntoveHbl B TOCT 12.1.004. bonee noapobHbIN nepeYveHb
MCTOYHUKOB, cogepKallx 3T AaHHble, npuBeaeH B bubnnorpadgpum ([28]—[32]).

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

Bozgencreme npupogHbIX BHELWWHUX YCMTOBUU Ha TeXHUYECKUe nsgenua

OBbLLAA XAPAKTEPUCTUKA
[MOXAP

Influence of environmental conditions appearing in nature on the technical products.
Overall performance. Fire

[NaTta BBegeHna — 2011—07—01

1 Obnactb NpMeHeHUA

HacTosawmni cTaHgapT pacnpocTpaHsaeTcs Ha MaLlnHbL, NPUbopLl U Apyriue TEXHUYECKUE N3OENUS BCEX
BUAOB (Qanee — Us3genua) u cooepXxum oriucaHue ou3udecKUx rnpoueccos, KoJTu4ecmeeHHbIX Xxapakmepuc-
MUK, OMHOCSAUWUXCS K 803HUKHOBEHUKO U pa3guUmuUo rioxxapa 8 30aHUsIX, @ makXxe oriucbkigaem oracHble (hak-
mophbi foxapa, SAendujuecs 8HeWHUMU YycrosusMu, eo3delucmseyrwumMu Ha U30enus 80 8peMs
cmauluoHapHoO20 UCofTb308aHUs NOCrIeOHUX.

B Hacmosuwem cmaHoapme yKalaHbl XapakmepucmuKku roxapa Kak € Ha4darlbHoU, makK u pa3sumol

cmaousix.

2 HopmamueHbie CChINTIKU

B HacmosuwieM crmaHOapme Ucriofib308aHbkl HOpMamueHbie CChIfIKU Ha cliedyrujue cmaHoapmai:

[OCT 12.1.004—91 Cucmema cmaHOapmos be3onacHocmu mpyoda. [lloxapHas be3ornacHocmes.
Obuwue mpebosaHus

[OCT 12.1.044—89 Cucmema cmaHOapmoe be3onacHocmu mpyoa. [loxapogipbieobel3onacHoCMb
gelwjecms U Mamepuanos. HoMeHKnamypa riokazamerneu U Memoobk! UX orpeodeneHus

[OCT 15150—69 MawuHsi, npubopki U Opyaue mexHu4veckue uzoenus. VicnonHeHus onis pal3nuYvHbIX
KnumMamu4ecKux patioHoe. Kamezopuu, ycrnogus aKkcrnyamauyuu, XpaHeHUs1 U mpaHcropmupoeaHuUsi 8 Yacmu
8030elicmeusi KnuMamu4yeckux chakmopoe eHellHelU Cpeobi

[1pumeyanH ue— [lpunonb3osaHuu HacmMoawUuM cmaHoapmom yernecoobpasHo rnposepums delicmaue cCbi-
JTI0YHBIX cmaHoOapmos 8 UHphopMaUuUuoHHOU cucmeme obuez0 rnofb308aHuUs — Ha oguyuanbHoMm catme QedeparnbH020
azeHmemaea o mMexHU4YeCKoMy pez2yrilupog8aHuro u Mmemposiozuu 8 cemu ViamepHem urnu rio exe200H0 uzdasaemMomy
UHOPpMaUUOHHOMY yKazamemnwo «HauyuoHansHeie cmaddoapmei», KOmopkil ornybnukogaH rno coOCmMosHuUr Ha 1 aHeaps
mekKyuiez0o 2o0a, U rio coomeemecmaeyrouwUuM eXXeMeCcayYHo usdasaeMbeiM UHPOPMaULOHHbBIM yKazamersaM, orybrukosaH-
HbIM 8 mekyuiemMm 200y. Ecrnu cebinoyHbill cmaHOapm 3aMeHeH (U3MEHEH), mo rpu rofb308aHuUU Hacmosuwum cmaHoap-
mom criedyem pykosoocmeogambCa 3aMEeHAOWUM (U3MEHEHHbBIM) crmaHOapmomM. Ecnu cebinoYyHbil cmaHdapm ommeHeH
be3 3ameHbl, MO MOf10XKEeHUE, 8 KOMOPOM OaHa CChiflKa Ha Hea20, MPUMEeHSemcs 8 Hacmu, He 3ampaausarujelt 3my CChifKy.

3 TepMuHbI U onipedesieHUs

B HacmosiuiemM cmaHOapme rpuMeHeHb! Criedyruue mepMuHbl ¢ coomsemcmasyruwumMu ornpederie-

HUSMU.
3.1 obuwas noxapHasa Hazpy3ka: Obuiee Konu4ecmeo meriyiogol 3HepaluU, Komopoe MOoXem 8bioe-

NTUMbCS rpu rioxkape 8 pelyribmame rofIHo20 ca2opaHUs] HaXxooaWwuxcs 8 rnoMelwieHuu (obreme) caopaeMbix

(20pHOYUX U MPYOHO20pOYUX) Mamepuaroeg, ekimo4dasi obruyoeKky cmeH, rnepe2opo0oK, Moo U romaorikos.

U3paHune odbmumanbHoe
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3.2 npusedeHHas noxapHas Hazpy3ka: OmHoWeEHUE roXxapHoU Hazpy3Ku rno 3.1 K maKkou Xe rioxxap-
HOU Hazpy3Ke, Ho ebidensaruelics 8 pe3yrbmame caopaHUsl yCcri08HOU OpegeCUHbI C MerniomeopHOU criocob-
Hocmbio 13,8 Mx/ke.

3.3 nnomHocmb roXXapHou Haz2py3ku: [loxapHas Hazpy3Kka, OmHeCEHHass K eOUHUUE MOBEPXHOC-
mu([1]).

3.4 obwass nnomHocmb noxapHou Haz2py3ku: Obuwas rioxapHas Hazpy3Kka, OmHeceHHas K obueu
rnnowacu mennogocrpuHuMarouwel nosepxHocmu ecex ozpakoaruiux KOHCMpyKUUU 8 noMeuieHuu (obne-
Me).

3.5 yodenbHass MnMoOMHOCMb noXxapHou Haz2py3ku: Oblias rnoxapHasi Hagpy3Kka, OImHeceHHasi K rio-
waou riona.

[ pumMeyYyaHUEe— HaumeHogaHue mepMuHa 8 HEeKOMOPbIX HOPMarnugHbIX GOKyMGHmaX — [N1OXKapPHaA
HacPy3Ka.

3.6 nnomHoCcmMb ripuseO0eHHOU noXapHoU Ha2py3Ku: TepMUuH, codemarowiul orpederieHUs, yKa3aH-
Hbie 8 3.2. U 3.3.

3.7 obwas nnomHocmb nnpusedeHHOU NMoXXapHoU Haz2py3kKku: TepMUH, codemarowiull orpeoernieHuUs,
yKa3zaHHble 8 3.2 U 3.4 (0b0o3HayYeHuUe 8 HacmosuwemMm cmaHOapme — q').

3.8 yodesibHass nIOMHOCMb rIpuUsedeHHOU rno)xapHolu Haz2py3ku: TepMUH, codemarouwjull oripederie-
HUS, yKa3aHHbIe 8 3.2 U 3.5 (0bo3HayeHUe 8 HacmosauwemM cmaHoapme — g).

3.9 npoemHocmsb [1: Benu4duHa, ebiquciissemasi rno coomuoweHur N1=A/S 100 %.
3.10 koagpgpuyuenm npoemHocmu KI1: BenudunHa, esiqucrnsiemas no coomHowenuto K =A -Jh/A.,

[Tpbumevarnue—[ng 3.9u3.170 A — nnowads npoemos; h — abicoma ripoemMos; Ay — obujasg nnouw,adcsb meri-
1080CTIPUHUMAROWEU rosepxHocmu 8cex ozpapkdarouwux KoHecmpykuyul (obbema);, S — nnowads riona rnoMeweHus
(0bbema).

3.11 nonHoMacwmabHble ucrnbimaHus: VicribimaHus (uccrnedosaHusi 803HUKHOBEHUS U pa3sumus
rioXxapa Ha opazcMeHmax rnoMe e HuU (30aHull), 80CrpouU3800WUX KOHCMPYKMUBHO-IITaHUPO80YHbIE pellie-
HUS, 8 MOM 4ucrie pa3Mepbl KOHCMpYKUUU U rnpUMeHseMbie Mamepuarbi), coomeemcmyroujue peallbHbIM
YCITo8USIM.

3.12 MmenkomacuimabHble ucnbimaHusi: VicribimaHus Ons ofipedesieHuUss rnokasamerneu roxapHou
oriacHoCcmu selwjecms U Mamepuariios, rnposooUMbIe Ha yCIT08HbIX 0bpa3yax Mamepuasios Uil XXe Ha Makemax
KOHCMpPYKUUU, pasmMepbl KOmopbiX MEeHbUIE NMpUMEHSIeMbIX MpuU NoJfiIHoMacuwimabHbIX UcribimaHUsIX, 8 MOM YlC-
J1e 8 ycr1o8uUsix cmaHOapmu3oeaHHbIX UcrbimaHUuu.

[lpumeyaHUe— TepMuUH NMPUMEHSOM MakKxXe 019 orpeoerieHUs 83pbIB00INACHOCMU.

3.13 nokanbHbIU nnoxap: [oxap 8 noMeweHuUuU, passusarouwjutcs Ha rniowjadu, HaMHO20 MEHbLIE 11710-
wiaou rnoMelyeHust 8 UeIoM; roxxap xapakmepusyemecs Hanu4dueM 30HbI pasoena MeXxoy 20psa4umMu 2azamu,
COCMOAWUMU U3 rPOOYKIMO8 20PEHUS, U XOJT00HbIM 8030YX0OM OKpyXarouwieu cpeobl (Harnuduem 3Ha4vyumersib-
HbiX 2padueHmo8 3Ha4YeHuUU meriyiouU3U4ecKUxX napamMempos 20prYUx 2a3os).

3.14 obwbeMHbIU noxxap: [loxap e rnoMelweHUU, pa3susalowulcs rnpakmuydyecku Ha ecel nnowadu
NOMeUWeHUS; roXap xapakmepusyemcs omcymcmeueM 3HaylumerslbHbIX pas3fiudul MeXoy JTOKallbHbIMU U
CpeOHeOobBEeMHbLIMU 3HaYEHUSIMU MENIoU3UYEeCKUX napaMmempos 20ps4UxX 2a308, CoOCMoswux U3 rnpooyK-
moe 20peHus.

3.15 mMamepuanbl rnmoXxapHoU Haz2py3Ku: [oprovue Mamepuarnsi, npu fMofIHOM caopaHuu Komopbix
obpaizyemcs noxapHas Hazpy3ska rno 3.1.

3.16 ecnbiwka: pouecc npu roxape, onpedensaouul MoOMeHM riepexooda rioxapa om Ha4dalbHoU 8
passumyro cmaouio.

[1pumeyaHue— OOHO3Ha4YHO20 orpederneHus MoMeHma HacmyrifieHUs 8CribILLUKU 8 HACIMOSLWEe 8peMs He 8bi-
pabomaHo (cm. pasoern 4).

3.17 no)xap e Ha4danbHOU cmaduu (HadYanbHasi cmadusi noxapa): [loxap (cmadus noxapa) 00
Hacmy/rnieHuUs ecrbilKU.

3.18 noxap e pazsumol cmaouu [pa3zsumot noxap (pazsumasicmaousinoxapa]:lloxap (cmadus
rioxapa) rnocrsie HacmyrnieHus 8CribilKU.

2
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3.19 mnerouiee 2opeHue (mneHue): [poyecc caopaHusa 2oprode20 Mamepuara npu omecymemeuu
8u3yalibHO HabmodaemMoz20 riamMeHu.

3.20 nnameHHoOe 20peHue: [Ipoyecc caopaHus 20pro4de20 Mamepuana rnpu Hanu4duu eulyarlbHo
HabrodaemMoz20 rinaMmeHu.

3.21 mnerowul noxap (mnerouwjue ucnbimarnus): lNoxap (UcribimaHue) rpu Hanu4uu mosibKo mier-
uje20 20peHus.

3.22 nnamMeHHbIU rno)kap (nnaMeHHble UcrnbimaHUsl, 02Heeable ucrnbimaHus): [oxap (ucnbimaHus)
fpuU Hanu4uu rmramMeHHo20 20peHUs.

3.23 nnamMeHHas gpopmMa rnnoxxkapa: o xe, Ymo riinamMeHHbIU rnoxap.
3.24 mnerowasa chopma noxapa: o xe, ymo mnerowjuu rioxap.

3.25 epemsi3adbimMneHusi: [ooMexXymok epeMeHU om Havarna rnoxapa 00 MOMeHmMa, Koa0a criot ObiMa
docmuzaem ypoeHs 1,5 M HaO nosmom.

3.26 eeHmunupyemMoe noMeujeHue: [lomeuwjeHue, obopyodosaHHOEe UCKYCCMBEHHOU eeHmunayueu
UITU 8@ HMUITAUUOHHBIMU rpoeMaMu 011 ecmecmeeHHoU 8eHMUNMAUUU.

3.27 HeseHmMunupyemoe nomMmeuwieHue: [loMeleHUe, 8 KOMOPOM OMCYmMCcmayrom 86€HMUJISIUUOHHbIE
rPOEMBI.

3.28 eeHmunupyembit nnoxap: [loxap e seHMUITUpPyeEMOM rioMeleHuuU.
3.29 HeeeHmMunupyembiu noxap: [loxap e HegeHMUIUPYEMOM NMoMeujeHuUU.

4 OOLwmne NONoOXeHUN

[ToXap Ha4YMHaeTCs B 3aMKHYTOM O0bbeMe, ecnm K roptovynMm matepuanam noasoauTtca Heobxoanmas
SHepruga, Hanpumep oT ropdallen curapeThl UMK OT SMNEKTPUYECKOTO KOPOTKOro 3aMbIKaHUS, Tak, YTO MaTepuan
BOCMN/TaMEHSAETCH, UMK Xe Korga maTtepuan cam reHepupyet HeoDXOoOAUMYIO SHEPruto (CaMmoBO3ropaHue).
Pellalollee BNUsiHUE Ha nNpoLecc BocNaMeHeHNda oKasbiBaloT crneayrollue nokasatenu (CM. Takke puUcy-
HOK 1):

- XapaKkTepUCTUKNA ACTOUYHUKA 3aXXKUTaHNS;

- TUN N TeoMeTpUYeCcKne XxapakTepucTukm nogsepraeMbiX TENNOBOMY BO3AEUCTBUO MaTepUarnos;

- BpeMs TennoBOro BO3genCcTBUA.

[locne BocnnaMmeHeHUsa Npu noXxape BblaenseTca TennoBas aHeprnsa. Yactb ee pacxoayeTtcs Ha noaaep-
XaHue ropeHus. YHactb nepeagaeTca nyTemM UsnydeHusa U KOHBEKL MU Ha Apyrie MaTepuansl M U3aenms, KoTopble
HarpeBatTCA, MOryT BOCMIaMeHNTbLCSA U cNocoDCTBOBATL pacnpocTpaHeHuto noxapa (CM. pucyHok 2). Haxo-
adLmecs B 34aHNM MaTepuanbl NoXapHoW Harpy3kn obbi4HO 3aropatoTca B rasoBon hase.

Ecnu noxap BO3HUK B 3aMKHYTOM 0b0beMe, ero passutme U pacrnpoctpaHeHUe 3aBUCAT OT cneayolunx
nokasaTteneun (CM. Takke pUCyHoOK 1):

- BUAA, KONUYECTBAa U pacnonoXeHUsa cropaeMbliX MaTepuanoB B NOMeLLeHUN;
- YCNOBUW razocodbmMmeHa B NOMeLLEHUN;

- KOHpUrypauumum 1 pasmepoB NOMeLLEeHNS;

- TennoPuU3nvecKknX CBOUCTB CTPOUTENbHBLIX KOHCTPYKLUMN NOMeLLeHUA;

- KOHLeHTpaLunun OKUCIINTENS.

Ecnu YCTAaHOBJIEHO O6ODWJ,OBEIHI/I8 AA NOXAPOTYLWEHNA, NPOLECC PA3BUTUA NOXXAPa AONOJTHATEIIbHO
3dBUCHUT OT.

- KOHCTPYKLWN U paboTocnocobHOCTN 3TOro 0bopyaoBaHNs, HanpumMep CripUHKNEepPHbIX CUCTEM.

[TpunmeyaHmne— Y4yacToK pasMeLLeHNs MaTepnanos NOXapHOW HArpy3ku npeactasnsieT COOoN s1eMeHT COBO-
KYNHOCTU MaTepmnanoB NOXapHOW Harpy3ky, HanpumMmep 3aHaBecu, rpynna kabenen, yactm mebrnmpoBku nnu rpynna mebenm
NHTEPbEpPA odunca.

Pa3sutue noxapa npeacraBnsgeTr cobon pusndeckne (tennodpunsndeckme, npoueccobl rasoobmeHa) u
XUMUYECKNE NPOoLLEeCChl CO CMOXKHbIM MEXaHN3MOM B3anmMoaencTeus. Kak npasuno, npeodbnagatrowiniMmm mnsin-
yeckUMU pakTopamum ABNAKTCA U3NTyYeHMe, KOHBEKL WA U pacnpocTpaHeHne NnamMeHun.
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— ICTOYHUK 38XXKUraHus

Martepuan
—_—p BOCM1ameHeHne
BpeMsi TennoBOro BO3AeUCTBUSA

KOHLUeHTpauus OKUCNUTENS
[ToxapHas Harpyska

PacnonoxeHue

MaTtepuan .
NOYKAPHON NOXapHOW Harpysku
HarpysKku CKOpOCTb BbIrOpaHus
YyacToK pasmMelleHus
MaTepuarnoB Tennodguandveckue
NOXXapHOW cCBOMCTBa
Harpysku 1
[MpuHyauTenbLHas
BeHTUNSAL NS
Y4yacToK pasmeLleHus [a3006MeH EcTrecTBeHHas
o — MaTepuasnos KOHBEKLUSA
as © NOXXapHOW 5
HarpysKu n bIHY>KAeHHas
KOHBEKLMS
[NomelieHue [eomMeTpUs NoOMELLLEHNS
Tennodusnyeckne cCBOUCTBA
CTPOUTENbHLIX KOHCTPYKLIUIA
NOMeELLLEHUS
[ToxapoTyLieHue
Beneiwka CKOpOCTb nepepavyun sHeprmu

(MexaHW3M 3aropaHus)

[[a3000MeH

BHyTpeHHee NpOCTPaHCTBO

PacnonoxeHue no OTHOLLEHUIO
K 06 beMy, Yepes KOTOPbIW
nepenaeTcs saHeprus

PaCI'IPOCT paHeHWe B COCEeaHUE
NnOMELLUEHUA

CuctemMbl NOXapoTyLLUEHUS

PucyHok 1 — PakTtopsl, BNUSIOWWE HA BO3HUKHOBEHWE, Pa3BUTUE M PACMPOCTPAHEHME NMoXapa B 34aHNK

Bo BpemMs pa3BUTUA NoXapa noa noToNKoM NoMeLleHnst obpasyeTcs ropsaunin crniomrasa (PpUcyHok 2). MNpwu
onpegeneHHbIX YCNOBUSX 3TOT ra3oBbIv CINOW MOXET CrnocobCTBOBATHL OLICTPOMY Pa3BUTUIO NMoXapa, B TOM YNC-
ne HacTynneHUto BCMbILLKN.

PucyHok 2 — BO3HMKHOBEHWE U pa3BUTHE NoXapa B KOMHATE
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[ns onpegeneHnsa MOMeHTa BCMbILWKK ObiN BBeAEHbI pasnunyHble Kputepun. OanH U3 HUX onpeaenseT
BCMbILLKY KaK MOMEHT BpeMeHW, Korga nnamda HavynHaeT BbIXOoAUTb M3 NPOeMOB B MOMELLEHUN, UTO COOTBETCTBY-
eT Temnepatype 500 "C—600 °C B BepXxHeM rasoBom cnoe. Apyron Kputepum COCTOUT B TOM, UTO KPUTUYECKOE
pes3ynbTUpyoLLiee N3nydeHne Ha ypoBHE Mofla KOMHaTbl N Apyroro nomelleHus coctasnsaet 20 kB1/m?.
Mcnonb3yoT 1 apyrme Kputepun, HO OHW HeaocTaTouHO oTpaboTaHbl U COOTBETCTBYHOT pPasfINYHbIM
(pn314eCKUM YCITOBUAM.

Ha ocHoBaHMU Koppensumn pesynbtatoB 6onee yem 100 skcnepuMeHTOB 1 AOMNONHUTENBHOIC NCCNeao-
BaHWA DanaHCcoB SHEPIrMK M Macchl NPU NoXKapax noyvyeHo cooTHoLeHKe (1), No3BonstoLLee OnpeaeniMTb Mak-
CMalbHYO CKOPOCTb TENNOBLIAENEHUSA, NP KOTOPOW ellle He BO3HMKAaeT BCMblllKa B KOMHaTe UM ApYyrom
NoMeLleHUN C NMUHEUHBIMU pasMepaMn nopagka HecKoNbKUX MEeTPOB U C HEroptounM MOKPLITUEM CTEeH U
MOTOJIKOB:

Ae. perm = 19 300 (0 A A Vh)°?, (1)

¢. perm — MaKCUMasbHas CKOPOCTb TeNoBblAeNeHNs, BT;
o, — 3P PeKTUBHBIN KO3 ULNEHT TENNOOTAAUN OrpaXKaaoLWLNX KOHCTPYKUMIA, BT/(M? K).
MoMeHT BCMbILLKKM O3Ha4YaeT nepexod oT HavarnbHOU CTaaun noxapa K passuton ctagun noXkapa.
[ToXap B Ha4yanbHOW CTagun oKasbliBaeT pellarollee BNUAHME Ha PYHKLUMOHUPpOBaHUE n3genun, npea-
HasHa4vYeHHbIX AN noaaepXaHusa ypoBHS Be3onacHOCTU, TpebyeMoro Ang aBakyaLuum nnn cnaceHnsa nogen.
HeobxoanmMocTb PYHKLUMOHNPOBAHWUS AETEKTOPOB, CUCTEM TPEBOTU, COeANHUTENBHLIX Kabenen, CNpUHKNepos
OTHOCUTCA K 3TOMY Nepuoay noxapa.

[1oXap B pa3sBUTOU CTaauUM OKasblBaeT BNMAHME Ha NoBeAeHUe HeCcyLMX CTPOUTENbHLIX KOHCTPYKLWA, a
TaKKe Ha pacrnpocTpaHeHUe noXapa ns ogHoro NoMeLeHna B gpyroe vyepes orpaxgarmwme KOHCTPYKLUUK N BEH-
TUNALUMNOHHBIE CUCTEMBI (PUCYHOK 1), HA pacnpocTpaHeHWe noXapa B 34aHuUM ¢ 04HOro aTaka Ha Apyron Unm
pacnpocTpaHeHne no)xapa 13 oaHoro 3gaHusa B gpyroe. B 6onbLInMX NoMeLleHUsaX BO3MOXHO paspylieHue
HeJOoCTaTOYHO 3allMLLEHHBIX KOHCTRPYKTUBHBIX 3N1TEMEHTOB NPU NoXKape B HavanbHOU cTaguin, passuBaloLLeMCS
Ha nnowaan, MHOro MeHblleWn nnowagn noMelleHUs B LenoMm (nokansHOM noXape). Bce npouecckl noXxapa
KaK B Ha4anbHOW, TaK U B pa3BUTOU CTaANU IBNSAIOTCH OQMHAKOBO BaXKHbIMK ANS padboTbl NoKapHbIX. KBanudu-
LMpOBaHHbIE 3HAHUSA O NOXKape ABNATCA NpeanockiNIKon Ana obecneveHns be3onacHoCTU Nogen, NUKBUAN-
PYIOLWMX NOCNeaACTBUA noXapa, ANg aHanusa nocneacTtBMin noXxapa v BO3MOXHOCTEeN peMOHTa U MOBTOPHOTO
MCNONb30BaHUA 34aHUK Nocne noxapa.

roe h

5 XapakTepuUCTUKM noxapa B Ha4yarnbHOU CTagun

OCHOBHbIMU XapaKTepUCTUKaMun Noapa B HadanbHOW CTaaun ABNAKTCA criegyollune:
- BOCN1aMeHAeMOCTb NOABEPrHYThIX BO3AEUCTBUO MaTepuarnoB 1 U3aenmn B YHKLUN OT:
) nogBodaTenna,
) BpeMeHW/ BO34eNCcTBug,
) HannM4na NN oTCYTCTBUA OTHA,
) reoMeTpUYeCcKoro pasmelleHund,
) 3HaYEeHUN TenNnoPU3INIECKUX XapaKTePUCTUK,
f) KoHUEeHmMpauuu Kuciopooa, a makxe Hanu4vus unu omecymcemaeusi opyaux okucrnumeneu,
- U3MeHeHUWe BO BpeMeHU criegyromnx nokasateneu:
a) ckopocTu TennoBblgeneHusa (CTB),
D) ckopOCTU pacnpocTpaHeHUs NnamMmeHu,
C) TemnepaTypblrasa,
d) CBOWUCTB AbIMa, B TOM YUCIE ONTUYECKUX,
e) cocTaBa NPOAYKTOB ropeHust, 0COBEeHHO KOPPO3NOHHO-AaKTUBHBLIX M TOKCUYHBIX TA30B.
MenkomaclwTadbHble UCnbITaHUA (B OCHOBHOM CTPOUTENBHBLIX MaTepUanoB U KOHCTPYKLWA) Ha BO3aeN-
CTBUE Nnokapa 6blnu paspaboTaHbl paHee Unu paspabaTbiBatoT B HacTosalwee BpemMd B pamkax MCO/TK 921 n
MTK 2742}, HenocpeACTBEHHO 3aKMtoYatoTCA B onpeeneHnm yKkasaHHbIX BblLLe XapakTepuUcTUK HavarbHOM cTa-
aun noxkapa. ['lposegeHne skcnepmMmeHTa npr UCnonb3oBaHMM TEMNOBOIO BO3AEUCTBUA NO3BONMAET onpeae-
NMUTb KONMUMYECTBEHHYIO peaku o MaTepuanos Unmusgenun npu pasnmyHeiX BapaHTax BO3aencTeMa noxapa.

CoBpeMeHHOe COCTOSAHUE pa3paboTKU MEeTOAMK MeNKoMacLWTabHbIX UCMbITaHUN oTpaXkeHo B [21]; [22];
[23]; [24]; [29] u T OCT 12.1.044.

1 y y
) TexHNYecKuil KOMUTET MO ctaHgaptTunsaumm 92 «lVicnbltTaHne CTPOUTENbHBIX MaTEPUAnoB N KOHCTPYKLUUN HA BO3-
OENCTBUE Mnoxapan.
2 el L
) MexzocyoOapcmeeHHbIU mexHUYecKul komumem rio cmadOapmua3sauyuu 274 «l'loxapHas be3oracHocme ».

O OO T Q




[OCT P 54081—2010

[TyOnukaunn, oTHOCSALMECS K BONPOCaM BOCNNaMEHAEMOCTU, CKOPOCTU TENMOBLIASNEHNSI U pacnpocC-
TpaHeHUs NNaMeH, rTOTOBLI K MpakTU4eCKoMY MCNONb30BaHUIO, Kak U HOpMaTUBHBbIE AOKYMEHThI Ha YNPOoLLeH-
Hble nonHoMacLluTadbHble UCMbITAHUA ODNULOBOYHBLIX U OTAENOYHbLIX MaTepuanoB CTEH U NOTONKOB [26]
(UCMbITAHUSA B YNy KOMHAaThI), C NPUNOXEHNEM BUbnnorpagpunn Nno MenkomMacluTabHbIM UCNBITAHUSIM, @ MakKXe
[28]u [32]. YTo KacaeTca BO3AeUCTBUS AbiMa N OCODEHHO TOKCUUHBIX MPOAYKTOB FrOPeHUs1, TO 8 MEXXOYHapPOOHOU
cmaHOapmu3aluu BONPOC BCE ellle OCTaeTCH B CTaaun nccneagoBaTtenibCkMx padoT, npeallecTBYHOWNX co3aa-
HAO OOOCHOBAHHOW METOANKM MeNIKoMacLUTabHLIX UCTMIbITAHUW. B MexxaocydapcmeeHHoU cmaHOapmu3aluu
Hekomopsie coomeemcemeyroujue Mmemoduku ripusedeHbi e [OCT 12.1.044.

Ha pucyHkax 3—6 npeactaBneHbl NpUMepbl 3aBUCUMOCTEN MeXOy OCHOBHLIMU XapaKTepUCTUKaMIn
noXapa B Ha4anbHOM CTagnmn B noMeLlleHnn (0bbeme) Ans noxapa Tpex BUAO0B.

PUCYHKN 3 N 4 OTHOCATCA K NoXapam B NoMeLleHnn (0bbeMe) ¢ Xopollen BeHTUNsAunen. Ha pucyHke 3
npeacTaBneHbl UI3MEHEeHNA BO BPEMEHU CKOPOCTU MOTepKn Macchl, KOHLEHTpaLuuu kucnopoaa (O,), okemnaa
yrnepoga (CO), anokcuaa yrnepoga (CO,) ana menkoMmacLTabHbIX UCMbITAHUN NPU ropeHnn apeBecuHsbl [3].

KoHUEeHTpauna pasnnuHbIX rasoB Npu noxape bbina onpeaeneHa no MeToanke, UCNONb3yoLWEN Cnek-
Tpockon PamaHa, KOTopbIN NO3BONSIET oNpeaensiTb OAHOBPEMEHHO KOHLIEHTPaL U0 BCEX ra30B B obbeme, rae
NPOUCXOaUT noXxap.

O6bemHasn KoHueHTpauus, % CkopocTb notepu Macchl, r/c
0,20
20\ N
. ‘ O,
0,15
15 e .
: 0,10

0,05

8 9
Bpema BocnnamMeHeHusa, MUH

PucyHok 3 — VIameHeHne ckopoCTu noTepu Maccehl, KoHUeHTpauun kucnopoga O,, okcnga yrnepoaa CO, anokenaa
yrnepoaa CO, B 3aBUCMMOCTM OT BPEMEHWU NOCNE BOCMNAMEHEHUSA AN MENKOMAaCLLTaOHbIX UCNbITAHUW NPU TOPEHUN

OpeBeCUHbI [3]

PUCYyHOK 4 OTHOCUTCSA K NONTHOMACLUTAOHbLIM UCTIbITAHUAM NPU NoXKape B KOMHATE C OTKPbITbIMU NpoeMa-
MU (Oanee — BEHTUNMMpyeMoe nomMeLlleHne), CTeHbI KOTOPOU 0DNULIOBaHLI APEeBECHO-CNOUCTON NNNTON. Boc-
1namMeHeHune MHULUMMPOBAHO ra3oBON ropernikoun, pacnonoXXeHHoW B 0AHOM U3 YINOB KOMHAaTLI, U UMUTUPYIOLLIEN
"OPSILLYIO KOP3WHY ¢ oTXoaamn bymaru [4]. KpuBble naMeHeHns 3aBUCUMOCT OT BPEMEHU NpeacTaBneHbl A1
ckopocTn TennoBbligeneHus (CTB), TemnepaTtypbl rasa nog rnoToNIKoM, TEMNMOBOro NoToka Ha non n obuwero
BblAENUBLLErOCS KoNM4ecTBa AblMa, BblpaXXeHHOro B 0bckypax Ha Kybudecknn meTp. (OaHa obckypa paBHa
KOHUEHTpauun gbiMa, BbidbiBatowlen nornoweHne ceeta 1 abHa 1 M, 4TO COOTBETCTBYET BUAUMOCTU NPUMEPHO
10 m). INoxkap gocTur MoMeHTa BenbiwKky nocne 4,1 MUH Npu ckopocTu TennoBblgeneHna 1,25 MBT, Temneparty-
pe rasa nog notosnikom okono 600 °C 1 TennoBom notoke Ha non okono 30 kBT /m2.

6
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TennoBou NOTOK, KBT/M2 [1biIMOBbIgEeneHue,

TeMmnepatypa, °C CTB, MBT .
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PucynHok 4 — lameHeHune ckopoctu TennoBbligeneHnsa (CTB) [1], TemnepaTypbl raza nog noTonkom [2], Tennosoro
NoToKa Ha non [3] n nonHoe AbiMoBblgeneHne [4] B 3aBUCMMOCTU OT BPEMEHW NOCne BocnnameHeHus [3]

[lpumepsl, NpegcTaBneHHble Ha PUCYHKaX 3 U 4, COOTBETCTBYIOT HavyanbHOW cTagnm noXkapa B XOpoLUo
BEHTUNMUPYyEeMOM nomMelleHnn. OaHako noXxapbl B HEBEHTUNMPYEMbIX UMK 3aKPbIThIX NOMELLEHUSX SBMSAOTCS
bonee pacnpocTpaHeHHbIM BMOOM NoXapa, YeM noXXapbl B BEHTUNMPYEMOM NOMeLEeHUN. Takum obpasom,
XapaKTepHbIM AIBNSIeTCA NOXap B HEBEHTUNMPYEMOM NOMeLLeHNN, KOTOPbIN HaYMHaAEeTCHa KaK TNeroLwWwmn, YTo
yepes NPoMeXyTouHble cTagnn MOXET NMPUBECTU K BOSHUKHOBEHUIO U pacnpocTpaHeHUo NnamMeHu.

MnniocTpaunm HEKOTOPLIX pacYeTHBIX XapakTepHbIX NapaMeTpoB noXapa B HeBEHTUNMpyeMoM NoMelLLe-
HUW NpUBedeHbl Ha PUCYHKaxX & U 6. PUCYHOK S UNNIOCTPpUpyeT nNaMmeHHOoe ropeHune B NoOMeLEeHUN, KOTopoe
MOXXHO CHUTATb 3aKpPbITbIM, 32 UCKITIOYEeHNEM LWenen Bo3ne nona v notonka [5]. NpuBeaeHbl pacyeTHbIe NpOMe-
XXYTKN BpeMeHU, B TeYeHUe KOTOPbIX B NMOMeELlEeHUM HacTyrnaeT KpUutudeckaa cutyauua — sagbiMneHue u
BCMbILWKa. 3agbIMNeHne onpeaensoT Kak NPOMEeXYTOK BpeMeHU, B TeYeHNe KOTOPOro Crnon AbiMa gocturaeT
YPOBHA 1,5 M Hag nonom. B 3ToM cnydyae aakyauud nogen U TylleHue noXkapa CTaHOBATCA TPyAHBIMU U onac-
HeIMW. [puBeaeHbl TakKe pacyeTHbIE MPOMEXYTKMA BPEMEHUN, Koraa ACIKHbI HavaTb paboTaTh CrPUHKIEPHI,
TENNOBLIE U AbIMOBbLIE AaTUYUKN.

[10 PUCYHKY S MOXHO TaKkKe CpaBHUTb NoXap B HEBEHTUNUPYyeMOM NomelleHUMN (HEBEHTUNMPYEMBbI
noXkap) U COOTBETCTBYIOLLMN NOXap B NOMELLEeHUN ¢ NpoeMaMmM B NoToNKe. M3 pucyHKa BUAHO, YTO HEBEHTUIMN-
pyemMble YCIoBUSA YMeHbLUAKT BpeMs 40 BCNbILWKU U, crnegoBaTeNbHO, BpeMs AOCTUXKEeHNA KPUTUYECKOU cUTya-
Lnn byaeTt MeHbLIe Npy 0AHOBPEMEHHOM YMEHbLLUEHNN BpeMeH YyABOEHUSA PasBUTUSA NoXKapa.

B gononHeHne K TeM UNNIOCTpaUMaM pUCYHKa S, rae NnpuBeadeHbl HEKOTOPbIe CBOUCTBA HEBEHTUNMUPYEMO-
ro NamMeHHoro noXapa, Ha pUcyHKe 6 nokasaHa 3aBUCUMOCTb USMEeHEHUs KOHLIeHTpaLU WK okcuaa yrnepoga ot
BpeMeHN ANg HEBEHTUNMMPYEMOro NoMeLLeHNa Npu TNeHNU 3aneMeHTa NoXXapHou Harpysku (CTyna), pacnorno-
»KEHHOro B KOMHaTe ¢ PUKCUPOBaHHOW BLICOTOMU U U3MeHsieMoW NnoLaabto nona [6].
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Pucynok 5 — PacueTHoe Bpems 40 obHapyxeHus (a) n 4o AoCTMXEHUS (6) KoM TUYECKOW CUTyaUMn Kak PyHKLMA NnoLwa-
O Nona v BbICOTbI NOTONKA NOMELLEHNSA [D]

KoHueHTpauua CO, %
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S — nnowaas nona

PucyHok 6 — Pac4eTHas 3aBUCUMOCTb OT BPEMEHM KOHUeHTpaumnmn CO, obpa3oBaHHOWN B pe3ynbraTe TNEeHNs CTyna
B KOMHAaTe BblCOTON 2,4 M N NepeMEHHON NNowaabto nona S
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Tabnwuwya 1— [aHHble, OCHOBAHHbIE HA AKCNEPUMEHTAX U TEOPETUHECKUX
MOZENAX IKCTPaNonsLmm

S, M f, MUH ¥ MUH
10 9 48
160 12 53
25 17 60
\50 20 72
100 40 80
200 51 107

[1aHHble, OCHOBaAHHbIE Ha 3KCNEPUMEHTAaX U TEOPETUYECKUX MOAENAX SKCTPanonsALUnUnU, OTHOCATCS K TMO-
TeTndeckomy HabnwogaTento, pacnonoXXeHHoOMY nocpeanHe komHaThl (Mo BeicoTe). Bpems f 10 MOMeHTa, koraa
rpaHnLA CNos oKcuaa yrnepoaa AoCTUraeT ykasaHHOU TOUKN, UBpeMa [, korga byaeT AOCTUTHYTa KpUTUYeCcKas
003a, yKkaszaHo B Tabnuue 1 n Ha rpadukax, npMBeaeHHbIX Ha PUCYHKE 6.

3asucumocmses MUHUMaNsHOU rnpodosmkumensHocmu HavdanbHou cmaduu rnnoxapa (HCI1) npu Heaopio-
YUX O2paxoaruwiux KOHCmMpyKyusax omobboemMa rioMelleHus esicombi H U yoernbHOoU NiomHocmu rnipuseO0eHHo U
roXxapHoU Hazpy3Ku g ripedcmasrieHa Ha pucyHkax 6a, 66 (FOCT 12.1.004).

MpoaomkutensHocTe HCI, 10%
48

42
36

30

24

18

12

1.10* 2.10* 3.10* 4.10* s5.10* 6.10* 7.10%
V, M3

H=6,6;1—qg=(24—14)ke- M2, 2—g=(67-110)k2- M %; 83— g=640k2- M2

PUCYHOK 6a — 3aBUCMMOCTb MUHUMAanNbHOW NPOAOITKNTENBHOCTU Ha4YanbHon ctagum noxapa (HCI'1) ot obbema V,
BbICOTbI H noMmeLleHnsa n yagensHOW NIOTHOCTU NPUBEAEHHON MOXAaPHOW HArpy3kn g

OnacHOCTb NoXapa B Ha4YanbHOW CTagnn MOXET ObITb OXapakTepmusoBaHa PpsaoM BEPOATHOCTHBIX NOKa-
3aTernien, KoTopble 3aBUCAT OT:

- Hanun4ynda NCTOMHUKOB BOCNNaMeHeHUs;
- HanuM4mMsa nsgennu;

- NOXapoonacHOCTU N3aeNnK;

- BHELUHUX BO3OEeUCTBYIOLWKMX (PaKTOPOB;
- Hanu4ng nwaen;
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- HanM4nsa 1 padoTbl YCTPOWUCTB OOHapPYXeHUSs N TYLLEHUSA NnoXapa;

- BO3MOXHOCTW 3BaKyaLun 1 cnaceHus.

OcobeHHO BaXXHbIM SIBASAAETCA TO, YTO NNOKATbHbLIN MOXap NPU ropeHnm HeKOTOPbIX N3aennn nnm orpaxaa-
FOLLIMX KOHCTPYKLIMIA MOXKET NPEeBPaTUTLCS B 0O BbEMHbLIN NOXap MO0 13-3a NOBLILLEHHOW rOPHYECTU 3TUX U3Je-
NN UM KOHCTPYKL A (0DoK, DoNbLUINE KYCKU NNMACTUKOBOM OTAENKN, MaTpachl), nMOo n3-3a 00NbLLIOK Mo aan
X MOBEPXHOCTU (MOKPLITUS UNN AEKOP CTEH U NOTOMNKA, BonblLUMe 3aHaBeECH).

[MpogomkuTenbHocTb HCIT, 1020

1 2 3
12 i
0 [ 4 | 4 [ 4 3
1.10 2.10 3.10° V, m

T—H=3M2—H=6MmM3—H=12wm

PucyHok 66 — 3aBUCMMOCTb MMHUMANbHOW NMPOAOITKUTENBHOCTU HaYanbHOW cTagum noxapa (HCI'1) ot ob6bema V
N BbICOTbI H nomMme lweHus

3asucuMocmu omHocumernbHouU npooo/KuUmMensHocmu HadaslbHoU cmaouu roxapa K, om obbema,
8bICOMbI MOMeW,eHUsI U CKopocmu pacrpocmpaHeHus rniameHu U, rno 2oprodum ogpaxoaroujumM KOHCMpYKUyU-
SIM rToOMeleHUs rpueeOeHbl Ha pucyHKe 68. [1o0 omHocumernbHOU NMpoooimKUMenbHOCMbO HavyarnbHoU cma-
ouu rioxapa K, noHumarom omHoweHue 3Ha4eHuU rnpoo0osnKumesibHoCcmu HadasibHou cmaouu rnoxapa (HC/I )
07151 MOMEUWIEHUST C O2pa)0arnWUuMU KOHCMPYKUUSIMU U3 HE20pH4YUX Mamepuarnos K 3Ha4YeHUSIM rpo0oiTKU-
mensHocmu HCITons nomeweHUs maKkux XXe 2eocMempuyecKkux riapamMempos ¢ o2paxoarlUuMu KOHCMPYKUU-
IMU, cooepxxalwumMu 2oprodue Mamepuarnsi. PUucyHoK 6e unnocmpupyem, 4mo 20proyle ozpaxoarulue
KOHCMpYKUUU cyuiecmeeHHOo rpubnuxarm MoMeHm obujel ecribIWUKU 8 NMoOMeleHUU ecrieocmaeale Ux HU3KoU
menrnnorposooHoCcMuyU U  OOMOfIHUMENbLHO20 mernnoebioeneHus 8 o0bbeM [ioMelleHUs, Ccokpauwlas
rpodosKUMenbHOCMb HavyallbHoOU cmaduu rioxxapa 8 HeCKOJIbKO paa.

OTHocuTtenbHas npogomxuTensHocTb HCI k,
4,0

3,9

3,0

6 7

25
0 1-10° 2-10° 3-10° 4.10° 5-10° 6-10° V. m°

PUCYHOK 6B — 3aBMCUMOCTb OTHOCUTENBHOW NPOAOIIKUTENBHOCTU HaYanbHoOW cTagum noxapa (HCI') ot ob6vema Vn
BblCOTbI H nomewieHus [29]
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[1Nna npakTuiyeckoro UCnoib30BaHUA B LEenaxX NPOrHo3npoBaHUSA NOXXapHOM ONMacHOCTU pe3yibTaThl Mefl-
KOMacLWTabHbIX UCNBLITAHWA OOMMKHBI ObITb 0O0OCHOBaHBLI hyHOAaAMeHTanbHbIMU HAaYyYHBIMW UCCNeaOoBaHUSMM.
Ha pucyHKe 7 npeacrtaBneHa CTPYKTYpHasa cxema Takoro metoaa [7].

EcnnHe nmeeTca matemMaTuUieckon Mogen MmenkomMmacluTabHbIX UCnbITaHUA, HeobXoanma cTaTUCTUYEC-
Kas Koppenaumnsa nx gaHHbIX ¢ AaHHbIMW NONHOMacWTabHbIX UcnbiTaHWuA [2]. Tpyu Hann4YMmM 060CHOBaHHOU MaTe-
MaTU4YeCcKoN MoaeNn nccneayemMoro npoLecca MOXXHO UCMONb3oBaTh AaHHbIE MeNKOMAaCLUITAOHbLIX UCNbITaHUIA
a9 NPOrHO3UPOBaHUA NOXKapHOU ONacHOCTU B YCIOBUAX pealibHbIX NOXapoB. Mcnonb3oBaHMe Taknx Mmoae-
nen, obOCHOBAaHHLIX AaHHBIMW NOSIHOMACLWTAOHBIX UCNBITAHUA, BO3MOXXHO ANl NPOrHO3NMPOBaHUA pa3BUTUS
noXapa 1 ero BO3HUKHOBEHUS B NOMELLUEHUN NMPU pasnMYHbIX BHELWHMX yCNoBUAX. YTo KacaeTcsa npodbnem
NnoXKapHou 6e30nNacHOCTU, TO 3T MeToAbl crneayeT NPUMEHSATb COBMECTHO C APYTMMIM paspaboTKkamMu, BKNoYa-

oMK B cebsa uccnegoBaHus apPeKTUBHOCTU, YYBCTBUTENBLHOCTU K MOMeXaM U HaAeXXHOCTU KOMMNMEKTYHO-
lnx cuctem [20].

AHanuTu4yeckasa moaernb CTatuctndeckas koppensuus
OTCYTCTBYET C AaHHLIMU NMONMHOMACLUTABHbLIX
MCNbITAHUA

MenkomacLutabHble OB0CHOBaHME KOHCTPYKL MW
UCMNbITAHWS MaKeToB

AHanuTu4yeckasi Mogenb
UMEEeTCH

OnpeageneHne NoOXXapoonacHbIX
CBOMUCTB MaTtepuaroB

[1pouecchl
npw
nonHomMacLTab-
HOM MnoXape
(Nnams,
nany4eHue 1 T1.n.)

MaTemaTundeckas
Moaenb
pasBUTUSA
NONMHOMAacLLTAa0-
HOro noXxapa

MeCTO BO3HUKHOBEHUS
N pa3BUTUS NnoXkapa

3aknounTenbHas
OLleHKa

[MonHoMaclUuTabHble

UCNbITaHWUA

PucyHok 7 — KoMmburHauunsa matemaTtnyeckux moaenen ¢ NCnblTaHUAMM NO onpeaeneHunto OCHOBHbIX CBOUCTB
01151 OUEHKN COOTBETCTBUS UCTbITYEMbBIX MATEPMANOB UMK n3genun TpeboBaHnsM nNoXxapHow 6e30nNacHoOCTH

11
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6 XapakTepuCTUKM noXxapa B pa3sBUTOU cTagun

OCHOBHbBIMU XapakTepUCTUKaMM NoXxapa B pa3BUTOU cTaanm (Noxxapa nocne BCNbILWKN) ABNAKTCA U3Me-
HAOLLMECH BO BPEMEHMN:

- CKopocTb TennoBblgeneHuna (CTB);

- TeMnepaTtypa rasoBon cpeibl B 00 bemMe NoMeLeHNS;

- reoMeTpudeckme n tennodurandeckmne XxapakTepucTuk nnamMmeHu;

- CBOWCTBa AbiMa, B TOM YUCe ONTUYECKME;

- COCTaB NPOAYKTOB ropeHus, 0CobeHHO KOPPO3MOHHBLIX M TOKCUYHBLIX Fa30B.

Pa3BuTasa ctagua noxapa ocnpegendaeT nopegeHne HecyLwnxX CTPOUTENbHBIX KOHCTPYKLMA U pacnpocTpa-
HeHne noXkapa 13 o4HOro NoMeLleHUd B Apyroe yepes orpaxjgarowme KOHCTPYKUUA U BEHTUNALMNOHHbIE CUCTEe-
Mbl (PUCYHOK 1), B TOM YKUCe NoXapa U3 ogHoro 3gaHusa B gpyroe. [lepBbie Tpy XapakTepUcTUKM UMeroT BaXKHOe
3HaYeHue TakxKe ans onpeaeneHns npouecca Belbpoca nnaMmeHn Yepes OKOHHbIE NPOEMBI.

B MexxayHapoaHoOU npakTuke npu npoekTUpoBaHM OrHeBbIX HECYLLNX 3N1eMeHTOB KOHCTPYKLWU N Nepero-
POOOK MUCNONb3YHT HauWMoHanbHble KnaccUudpukauMoHHbIE CUCTEMbI Ha OCHOBE CTaHAapPTHLIX UCMbITAHUN
OrTHECTOMKOCTU KOHCTPYKUUN. [pn TakKuxX ncnbiTaHUAX obpaseLl, NoMeLLatoT B NeYb, CKOPOCTb NoagbLeMa TeMMe-
paTypbl B KOTOPOW PErynupyroT B COOTBETCTBMUA C COOTHOLIeHMeM (2) Tak Ha3biBaeMOWU CTaHOdapTHOW
TemMnepaTypHoO-BpeMeHHOoN KpusoU noxkapa (Kpuson UCO):

Ti— To=3451g (8t + 1), (2)

roe ! — BpemMs, MUH;
T, — TeMnepaTypa B ne4Yn B MOMeHT £, °C;
T, — TemnepatypaBnednnpnt=0°C.

TemnepaTypHO-BpeMeHHasaA KpUBas, COOTBETCTBYOLWAsA COOTHOLLEHUIO (2), NpeAcTaBrieHa Ha pUcyHkax 8
n8anpun 7,=20 °C. ina cpaBHEHNA Ha 3TUX PUCYHKaxX NpUBeAeHbl Takke ceMeNnCcTBa KpUBbIX, NPeaCcTaBIA0-
LLIMX 3aBUCUMOCTU cpeaHen TeMmnepaTypbl OT BpeMEHN Npu1 noxape B NoMeLleHUN, nonyyveHHble nNpu NOMHO-
MacLUTaOHbIX NCMbITAHUSX.

Ha pucyHke 8 [8] npeacTaBneHbl AaHHbIe 3KCMEPUMEHTOB, NPOBeAeHHbIX MPUYeThIpeX pasnnyHbIX 3Have-
HUAX yaenbHOW NNOTHOCTU NpUBEAEHHOW NOXXapHOW HArpys3km B KOMHaTe, 3HaYeHne KoadppuumeHTa NpoeMm-
HOCTU KOTOPOU

A~h/A =0157 w2,

rae A — nnowaab NPpoeMoB, M2;
h — BbICOTa NMPOEMOB, M;
A, — nnowagb obLen TennoBocrnpnHUMatoLLen BHyTpeHHeN NoBepXHOCTU NoMeLLeHUA, BKNtoYasa nioLlaib
NPOEeMOB, M.
Ha pucyHke 8a npedcmasrnieHbi OaHHbIE 3KCIepUMeHmMOo8, rpo8edeHHbLIX Mpu mpex 3Ha'vyeHUsIX obueu
IOMHOCMU NMpU8e0eHHOU NoXapHOoU Hazpy3KU g 8 MoMelwjeHuUU, 3Ha4YeHue rnpoeMHocmu Komopou

[M=A/S-100 % = 25 %,

20e 1 — npoemHocmsb, %;
S — nnowads nona, NoMeweHUs, M?.
N3 KpUBLIX BUAOHO, YTO TENNOBOE BO3AEWUCTBMUE NPU 3KCNEPUMEHTalTIbHOM NoXape B pa3BUTOW cTaanun B

NnoOMeLLEHNN MOXET 3HaYUTENbHO OTNMYaThCA OT TENJIOBOro BO3AEeUCTBUSA, COOTBETCTBYIOLWEro cTaHAapTHOW
TeMnepaTypHO-BpeMeHHOM KPUBOW.

3a nocnegHee BpeMd co3daHbl aHANUTUYECKME U YUCNEHHBbIE MeTodbl onpeaeneHnsa PakTUYeCcKnx
peaenoB OrHECTOMKOCTU CTPOUTENBbHBIX KOHCTRYKUUA. BO MHOMMX CTpaHax pacydeTHble MeTodbl Knaccugmka-
1N KOHCTPYKTUBHBIX 3JTEMEHTOB NMPUMEHAI0T Hapsaay co cTaHAapTHLIMU UCNbITAHUAMM KOHCTPYKUWXA Ha OrHe-
CTOMKOCTb. B nepcnekTtuBe pasBuUTUE HanpaBIeHO Ha WUCMNOMb3OBaHWE NPU NMPOEKTUPOBAHUM pacyeTHbIX
METOAO0B, HEeNnocpeaACcTBEHHO DA3NPYIOLMXCA Ha AaHHbLIX BO3AEUCTBUA peanbHOro noXapa v Ha KOHKPETHBIX
XapakTepUCcTUKax ropeHnd roprodero Mmatepuana, a Takke Ha reoMmeTpuyecknx, BEHTUNALUMOHHBIX U TENNOgU-
3NYECKMX CBOUCTBaX o4ara noxapa.

PaspabaTtbiBaloT Takke MeTodbl CO30aHUA OTHECTOMKMX KOHCTPYKL MW HA OCHOBE TEOPUN HAOEXKHOCTH,
BKIMOYaaA npakTudeckme BblMUCIIUTENbHBIE MeToAbl NMPOEeKTUPOBaAHUA 30aHUN, C MCNONb3OBAHUEM YaCTHbIX
KO3 PULMEHTOB BE30NACHOCTU, a TaKKe MeToabl OUEeHKU, basnpyolmnecs Ha HaaeXXHOCTHBIX METo4aX NepBoO-
ro nopsiaka (cm. [9]).
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Temnepartypa, °

000 IIIF HEEEEEEE

LA N\ (e | L

NCO — el

L MATT

."' ‘ YaenobHaa NNOTHOCTDb
npuBeaeHHON

l'l".L NOXXaPHOM Harpy3ku

TN N Jeome
TN NRO
T NN YN
1NN SO
J/INEPRN AN
W

BpeMﬂ MHH

100

PUCYHOK 8 — CranpgaptHas TeMnepartypHO-BPEMEHHANA KpuBas noxapa no cootHoweHuto (2) (kpyeas NCO) n ee
CpaBHEHNE C 3aBUCUMOCTSMU cpeaHe0bbeEMHON TEMNEPATYPLI ra3a OT BPEMEHMU, NONTYYEHHBIMU MNPU YETbIPEX MOJTHO-
MaCLITABOHbIX 3KCNEPUMEHTAlNbHbIX UCMbITAHUAX, XapaKTEePU3YILWUMUCH OANHAKOBLIM KO3MMDULMEHTOM NPOEMHOCTH
NO COOTHOLWEHWUIO (3) N PA3NUYHOWN YAENBHON NNTOTHOCTBLIO NOXAaPHOW Harpy3ku [8]

Temnepartypa, °C
1000

/TN
T
Py
517
g
A

<R
I ol N O O ' 2
I A I I A
N I I A O

FIIW

KNAERSSERED

W ALY ]
«diNNNNNENEN

0 60
BpeMﬂ MWH

IAI_-E;ﬂl‘-

[ | 2 I\

PucyHok 8a — UsmeHeHue cpedHeobbeMHOU memrepamyphbi pu roxape 8 NoMeweHUsax 6 x 6 x6 ub x6 x 3m’,
[1=25% (cm. [30])
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[Tpn pacueTax, 0as3npyrLLIMXCH Ha KOHLLeNLWUX pearnbHOro rnoXxapa B noMeLleHnn, npoaoKUTENbHOCTL
TEMNMIOBOro BO3AEUCTBUSI HA KOHCTPYKLIUIO U KOHCTPYKTUBHBLIN 3NEeMeHT MOTryT ObITb onpeaeneHbl NMbo nyTem
BblYUCNEHNA DanaHca sHeprMnm U Macchl, nMMdo ¢ NOMOLLLHD HOPMUPOBAaHHBLIX METOAMK NMPOEKTUPOBaHMS. Ha
pUCYHKe 9 NpuBeaeHbl NPUMEPLI HOMOTPpaMM, COCTaBNSAFOLLNMX OCHOBY Takon MEeToAMKN, 0400PEHHON HaLMO-
HanbHbIM LUBEACKMM KOMWUTETOM nnaHupoBaHUA U cTpoutenbcTBa [10], a OaHHbIE, npuseldeHHbie Ha
pucyHkax 9a, 96, 98, 92— cm. [31].

Ha pucyHke 9 rpadcduku pasnuyatoTca obLwen NnoTHOCTLI0 NoXXapHoW Harpy3ku, MIx/mM?, BEHTUNALMOH-
HbIMM XapaKTepUCTUKaMU MOMELLEHMS, BIPaXKEHHLIMMU K03 ULIMEHTOM NpoeMHOCTU A =h/A, MV2. [padukn
OTHOCATCS K NoXapy B NOMeLWEHUNA C HOPMUPOBAHHBIMU TENNOPUINYECKUMN XapaKTepUCTUKaMn orpaxaaro-
LLIMX KOHCTPYKLUMI (NOXap Tuna A cornacHo NpuHATBLIM LUBeACKUM npaBunam ctpoutensctsa) [10].

Ha pucyHkax 9a, 96, 98, 92 e2pachuku paznudaromcs yoerbHOoU MNiomHoCmbio rnpluee0eHHOU NMoXxapHoU
Ha2py3Kku q, Ke/M?, @ makxXe 8eHMUIISIUUOHHBIMU XapakmepucmuKamMu MoMeweHUsl, 8blpaxxeHHbIMU poeM-
Hocmbo 1, %.

[Toap B NOMeLUEHUN C UHBIMUA TENNMOPUINYECKUMN XapaKTepUCTUKaMK Orpa)kaaroLlnX KOHCTPYKL MU
MOXET ObITb NPUDNN3NTENBHO NPUBEAEH K NOXKapy TUna A NyTeM NCNONMb30OBaHUA YCIMOBHBLIX BEMUYUH: NNOT-

HOCTW NOXXaPHOW HAarpy 3K (U1u niomHyAocmu ripuge0eHHOU NoXkapHoU Hazpy3Ku), a TakkKe KosgpdpuumeHTa npo-

eMHOCTU (unu npoemHocmu). [padnkn ©OasnpyroTcad Ha page ynpowarwmx AonyweHUn, oO0bIYHO
NPUMEHSAEMBIX NP pacyeTax.

Temnepartypa, °C TeMmneparypa, °C

1200 1200 112

A\}h/A = 0,04
AHIA, = 0,02 m'? : y
1000 1000 O6Lwas NNOTHOCTb
ObLuan HHOTHOCI\;I‘EPKI ” NOXapHOW
NoXKapHOWN Harpy3ku M
800 250 0 800 Harpy3Ku, M.Ebldm

200,0

600 150,0 600
100,0 300
400 400 | 200
200 12,5 200 ~
\___
0
1 2 3 4 5 6
Bpems, 4 Bpems, 4
TeMnepatypa, °C Temnepartypa, °C
_ 1/2
1200 A‘\/hlAt = 0,08 m 1200 A"/TAf 0,12 12
1000 Obwan nnoTHoCTe 1000 O6Lwas NNoTHOCTh
no)kxapHou NOXapHOW ”
800 Harpyski, M'D')'dM 800 Harpy3ku, MIx/m
1000 900 1500
600 800 600 1900
400 ‘ P 400 400
200 200
0 1 2 3 4 5 6 0 2 3 4 5 6
Bpewms, 4 Bpewms, 4

PucyHok 9 — lNpumepbl 3aBUCUMOCTU CpeaHEO0DBEMHON TEMNEPATYPLI ra3a 0T BPEMEHU NPU 06 BLEMHOM NOXAapE B
NOMELLEHUU MNPU Pa3nUYHbIX 3HAYEHUAX NIMOTHOCTU NOXAPHOW HArpy3ku n koagduumeHta npoemHocTu [10]

[Tpumep yCcrnoBUKA TENNOBOroc BO3AEUCTBUA, Bbl3biBAlOLWEro ONacHOCTb pacnpocTpaHeHUd BHeLUHero
noXkapa € aTaXa Ha aTax 3aaHus, npusegeH Ha pucyHke 10, Ha KOTOpPOM NpeAcTaBeHO SKCnepuMeHTarnbHo
nonyyYyeHHoe BepTukanbHOE pacnpegerneHue no gacagy MakcumMmanbHbIX 3HavYeHUn temnepatypbl (B 10 cMm OT
pacaga) mnsnyveHus, a Takke obLLero TeNMOBOro NoToKa No HanpaeneHuo K acaay. ' padukn Ha prucyHke 10

14
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OTHOCSITCS K ODBEMHOMY MOXKapY, NPOUCXOASALLEMY B MOMELLIEHN HA NEePBOM 3TaXe TPEXATAXKHOIo 34aHUs, Tak
YTO NNamMgd U ropgavme rasbl NPOHUKAKT Yepes OKOHHbIe NpoeMbl NoMelleHUd. VicnbiTaTenbHbIA NOXap BOCNPO-
N3BOOUT peanbHblid OOBbEeMHbLIN MoXap, XapakTepHbl AONsl FOPeHUsl MOBEepPXHOCTEen, obNMMUOBaHHbIX
CUHTETUYECKUMU MaTepUanamun.

Temnepatypa i, °C
1200

2 2l3l 1l 1"

1000

800

600

400

200

20 40 60 80 100 120
1) Bpemsa £, MWH

Temnepatypa t, °C
1200

1000
800

600

400

200

20 40 60 80 100 120
2) Bpema {, MMH

PucyHok 9a — Pe3ynsmamesi pacdyema UsMeHeHUs riapamempos ripu 00 beMHOM rioxape 6 rioMmewjeHUU 0dbemMom
V = 95 m° dng memnepamyp nosepxHocmu riepekpsimus (9a-1) u cpedHeobbemHol (9a-2) ([5])
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Temnepartypa t, °C
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PucyHok 96 — Pesynsmambi pacyema U3MEeHeHUSs rnapamempos rnpu rnoxape 8 nomeuweHuu oboemom V = 95 m°
0189 memriepamypki riogepxHocmu cmeHsi (96-1) u merinogozo nomoka (96-2) ([5])
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Temnepatypa f, °C
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PucyHok 98 — Pesynbmamesi pacyema U3MeHeHUS rnapamMempos rpu rnoxape & nomeweHuu obvemom V = 50,3 m3

019 memrepamyp rnogepxHocmu rmepekpbimus (9e8-1) u cpedbHeobvemHol (98-2) ([5])
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Temnepatypa £, °C
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PucyHok 92 — Pesynbmamesi pacyema UsMeHeHUs rnapamempos rpu rioxape 6 nomeuwjeHuu o6vemom V = 50,3 m3
0719 memriepamypbi NIO8epPXHOCMU cmeHsbi (92-1) u mernnogozo riomoka (92-2) [8]

YcnoBua TensIoBoro BoO3AeNcTBmA nepea dacagom oT rnoXKapa B NoMeLleHUU, NpuMep KoToporo NpuBe-
[eH Ha pucyHke 10, apnarTca onpeaensaollnMm TaKkke 4nsa pacnpocTpaHeHus noxapa ns ogHoro 3gaHus B

apyroe.

BaxXHbIM pakTopoM 0O BEMHOIO noXapa ABMsATCA AbIM U TOKCUYHbBbIE Fra3bl, BO3AEUCTBYOLLME Ha MoAen
Ha NyTAX 3BaKyaLuun n 6nokupytowme 6esonacHsble 30HbI B 3aHUN. YCUNEHHOE BHUMaHMe BO MHOTUX CTpaHax B
TeyeHWe nocnegHero BpeMeHu yaenanm co3gaHuio BelYUCTUTENbHBIX Modernen, onuckiBatoLLMX pacnpocTpa-
HeHWe AbiMa B 3aHUsIX C eCTEeCTBEHHOW BeHTUNALMEN U KOHAULUOHUPpOBaHMEM Bo3ayXa. Ha cxeme pucyHka 11
npeacTaBfieH npuHumMn paspaboTku Takon mogenmn [12], [7]. AbiMm pacnpocTpaHaeTcsl BHYTPU 34aHMUS C NOTOKOM
BO3AyXa MexXay KOMHaTaMn 1 Yepes BEHTUNSALMOHHbIE CUCTEMBI. 3daHMNe pacCMaTPUBAETCH Kak psig o0beMoB
MY3NOB, B KAXKA0OM U3 KOTOPbLIX peann3yeTcd COOTBETCTBYIOLLEE AaBNeHe BO3ayXa, a Bo3ayxneperekaeT MeX-
oy HAMW U3 Yy4aCTKOB C BbICOKMM AaBMEeHUEM K y4acTKy ¢ HU3KUM aaBneHuem. [laBneHune B Kaxxaom odbeme U
MOTOK BO3AyXa Yepes Kaxkaoe OTBEPCTUE PACCUUTLIBAOT NYTEM pPeLleHNs ypaBHEHUN ra3oobMeHa Ans 3gaHUS
B LennoM. OCHOBHbIMU bakTopamMin ABNAOTCH COMPOTUBNEHUSA MPOEMOB U BEHTUNALMUOHHBIX CUCTEM, a TaKXKe
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CUIbl, BbI3blBalOLWME NepeHoc Mace, HanpuMep NogbeMHasi cuna AbIMOBbLIX ra30B N HAPYXXHbIA BETEP, BNUA0-
LM Ha CONPOTUBIEHNE MPOEMOB N BEHTUMNALMOHHBLIX CUCTEM NOTOKY.
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PncyHok 10 — BepTukanbHoe pacnpeaeneHune rno oacaay. MmakcumMmanbHbIX 3Ha4YeHnn temnepartypol (B 10 cm oT gpaca-
a), U3Ny4YeHnst U TENNOBOIro NoToKa K dhacagy, NoNyyeHHoe Npu NoTHOMacWTabHOM UCNbITAHUK NPU NMOXape B Pa3BUTON
CTaauu B NMOMELLEHNN HA MEPBOM 3TaXe TpexaTaxHoro 3gaHus [11]

[1ns nonHoro aHanusa n pac4yeta B COOTBETCTBUN C pUCYHKOM 11 HeobxoamMMo MMeTb JaHHbIe Mo Tpem
rmaBHbIM B3aMMOYBSA3aHHbLIM NogcucTemMam, a8 UMeHHO:

- MoAenb pasBUTUA NoXapa, onucbiBaroLWasa cCKopocTb 0b6pasoBaHns AbiMa U TOKCUYHBbIX rasos!);

- [aBlieHWe BO34yxa B 34aHU1 1 MoAerb MOTOKOB BO34yXa B HEM;

- MoJenb NnoBedeHUd YernoBeka, Bkitodasa Habop dUsnonormdecknx M Nncuxonorndecknx dakrtopos B
npoLecce 3BakyaLuu.

OgHako Ang MHOTUX MPakTUYeCcKNX 3agad MoXeT ObITb AocTaToveH MeHee noapobHbI aHanms.

1
) [Tpn KaXXgom pacyeTe NPUHUMALOT, YTO NOXap BO3HMKAET B KAKOM-NTMOO NOMELLEHUN 34aHUs (Jarnee — NnoMeLe-
HUe noXapa).
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Konu4yecTtBO U TUN roproyero
B NMNOMELLUEeHNX MNOXdapa

ycnosus
B NoOMeLleHUM
noxapa
[IpoeMbl B NoMeLLeHUM
noxapa CKopocCTb
AbIMOBbI-
aeneHust
HanpaBneHue U CKOpOCTb
YcnoBus BeTpa
Ha OTKPbITOM
BO3AyXe

Temneparypa BHe 3gaHus

Temnepartypa B KaXXaon

JacTun 30aHuUA
KoHLUeH-

Tpauus
nbima Ce(f)u

BeHTUNALUA BO3MOXK-

CBoWUCTBa NPOEMOB
Koadhdu-
HasHa4yeHue, pa3mep LUNEHT
Oowue HOCTWU

yCJITOBUSA

HOCTW
9BaKya-
LUK

[TnaH

KOHTpONSA
abiMa

PacueTHoe

B 3aH yCTpOﬁCTBO HYTEH BPEM> Cs(td) < CSA
IBadKyalWuu

3BaKyaLnu
Heobxo- ty= Cgqt,,
avMoe

[TnaH BpemA
BesonacHom Cnmenonang:(gaeemewﬂ aBaKyaL
aBaKyauum P t

CBeTOBbIE U NyTEBbIE
yKasaTenu
Honyctumast
[lpaBuna a3BakyaLluu KOHLleHTpaLuus
AbiMa Ccoa

YcnoBun
NpebbiBaHUA

[1lcuxonornyeckue akTopbl
B ONacHbIX CUTyaLUAX

YTOUYHEeHHbLIU NnaH
be3onacHon aBakyauum

OnacHoOCTb

be3sonacHoOCTb

PucyHok 11 — Cxema pa3paboTkm CUCTEMbI KOHTPONA AblMa B 34aHUN

7 XapaKTepuCTUKM AbiMa U ra3oo0pa3HbIX NPOAYKTOB ropeHns Npu noxape

ObIM MOXET NCKa3UTb CBOWUCTBA aBapMUHOro obopyaoBaHUsa Un noMewaTts ero yHKLUNOHNPOBAHUIO.
Handonee o4eBMAHBLIM TUMOM paspyLUEHUS UMK NOBpeXAeHUa rpynnel u3gennid cornacHo M3K 60721-2-8
(pasgen 1) aBnseTca KOppo3us, B TOM YMUCe Bbi3biBaeMada XTOPUCTbIM BOAOPOAOM KaK COCTABHOWU YacTblo
Obima.
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Huxxe paccMoTpeHbl NpUMeHnTensHO K rpynne nsgenun no MOK 60721-2-8 (pasgen 1):

- CBOWCTBa AbiMa, UMEIoLLIME OTHOLLIEHUE K TEXHOMOTMN OOHapYXXeHUs AbIMa;

- KOHLUEHTpaumns obpasyroLlerocs npuy noxape XNopucToro BoAopoaa, YCKOPSIIOLLErO KOPPROo3ULo.

ObiMm npeacrtasnsieT coOOOW CMECh ropHOYMX ra3oB, MENKMX Kanenb XUAKOCTU M TBepAbIX YacTunl, o0bpasyio-
LLIMXCA NMpW ropeHnun. Insa npaBUNbHOMO KOHCTPYUPOBaHUA U UCTIbITAHUA AeTEKTOPOB AbiMa HeODOX0AUMO OXa-
pakTepusoBaTh AblM NoKasaTtenaMun, KoTopble MOryT ObITb onpeaeneHbl ¢ NOMOLLbIC AeTeKTopa, HanpuMmep
pacnpegeneHune pasmepoB YacTUL, CYMMapPHOU KOHLIeHTpaL e, MacCoBOW KOHLeHTpaLuen 1 nokasaTtenami
npenomneHnda [13]. B ctTaHgapTHEIX MeToOAMKaX MCNbITAHUN YYBCTBUTENBHOCTL U NPUEMOYHbIe KPpUTEPUN 4acTo
BblpaXXeHbl B MOHATUAX ONTUYECKOWU NIOTHOCTU UNMX 3aTEMHEHUSA CBeTa AbIMOM, OKpyXXalowWwmnm aeTtekrtop. [Ang
onpegeneHns oNTUYECKOM NNOTHOCTU UCNONBb3YIOT UCTOYHUK CBETA, KOTOPLIN B OONLLUMHCTBE CNyYaeB UMEET
BOJTHOBOW AManasoH, COOTBETCTBYOLLKA BDenomy cBeTy, U poTo3NeMeHT, obnaaatoLlmi YyBCTBUTENbHOCTbIO,
COOTBETCTBYIOLLEN YertoBedeckoMy rnasy. Ans TOYHOro onncaHusa CoOOTHOLLEHUA MeXay BbIXOAHbIMU daHHbI-
MW AeTeKTopa U AaHHBIMUA U3MEePEHUN ONTUYECKOU NNOTHOCTU NocneaHne A0MKHbI ObITh YBA3aHbI C NapamMeT-
paMn AbiMa, yKka3aHHbIMW Bbille. B kadecTBe npumepa Ha pUcyHKe 12 npuBeneHO COOTHOLUeHUE MexAay
KOHUEHTpauuen 4vactuy, n 3aTeMHeHueM, U3MepeHHbIM KaK onTtudyeckas MMOTHOCTb ANdA pPa3fUYHbIX
MaTepManoB B npouecce nnameHHoro ropeHus [14]. Ecnn e COOTHOLIEHUSA 3aBUCAT OT NOKasaTens
npenoMneHns YacTul, To NP ropeHnn 1 TNeHUN 3TU COOTHOLLUEHUS PA3NNYHBI.

YaensHasas BUWOUMOCTb, M

10

1,0

0,5

0,2

0,1
0,02 0,05 0,1 0,2 0.5 1 2 5 10
OnTuyeckasi NNOTHOCTb, 1/M

PucyHok 12 — 3aBUCMMOCTb MeXAy ONTUYECKON NIOTHOCTBIC AbIMAa N KOHUEHTPpaunen Yyactmy ans nnameHHon hopmeil
noxapa [14]

TpeboBaHUSA K pasnMYHbIM CcUeHapuam noxapa oCHOBaHbl Ha TpebOoBaHUAX K AONYCTUMBIM 3HAYEHUAM
KOHLUEHTpauu1 gbiMa no OTHOLWEHUIO K BUAUMOCTU U TOKCUYHOCTHK, C y4eTOM MOLLIHOCTU OCBeLleHNS, YCTaHOBKN
CBETOBLIX WU NMyTeBbIX yKasatenen n 1. n. (cMm. pucyHok 11). MNpumepbl nHPopmMmaLnn, KoTopasd MOXeT ObITb
NCMONb30BaHa Npn BeIDOpE NPUEMNEMbIX 3HAYeHUIN, NpuBeaeHbl Ha pUcyHKe 13. Ha 3TOM pUCYHKe NoKasaHo
XapaKkTepHoe COOTHOLIeHUe Mexay yaensHOU BUANMOCTbIO U ANUHOU NMPOoXoXXaeHUs ceeTa (ANMHOM nyYva)
ONTUYECKOW NNOTHOCTLIC AbiMa [15], U3MepeHHOM B KaMepe NNOoTHOCTU AbiMa HaunoHanbHoro bropo no CtaH-
naptusauum (B AMepukaHckom Obwectse VcnbitTaHnn MaTtepuanos (ASTM), CtaHaapTHBIM MeTo4 onpeaene-
HUA yaeNbHOW ONTUYECKON NITIOTHOCTM AbiMa, obpasytoLlerocs npu ropeHnm Teepabix Mmatepunanos’.

[TpreMOoUYHbIE UCMbITAHUA ABIMOBBLIX 4aTUYMKOB, MPOBOANMbBIE CTRPAXOBLIMU NabopaTopUsiMn, OCHOBAHHbI, B
YACTHOCTW, HA onpeaeneHnn MakcMmMmarnbHOW YyBCTBUTENbLHOCTM MO OTHOLWIEHUIO K 3HAYEHUAM OMNTUYECKOW

NNOoTHOCTU, paBHbIM 0,06 1/m ansa ceporo abiMa (ropeHue uenntonosbl) 0,14 1/m — anadvepHoro agsima (rope-
HUe KepocuHa) [16].

R CraHpapt ASTM E662-83, Pnnagenbdmns 1983.
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PucyHok 13 — 3aBUCMMOCTb yaernbHOU BUAUMMOCTU UINN ONMHbI NyYa OT ONTUYECKOU NINOTHOCTU AbiMa, XapaKTepHOU
O NOXapoB

Ha meTannnyeckmnx NOBEPXHOCTAX, HAXOASALWMNXCA B BO3AYLLUHON cpede B HOpMarlibHbIX YCNoOBUsIX (0e3
noXapa), Yacto obHapyXXmBaeTca ocagoK Xf1opnaoB KoHueHTpauuen go 10 mr/m2. Takoe Konnm4ecTBo 0ObIYHO
He BpeaHo [17]. OaHako npu cropaHun MmaTtepuanos, cogepXxawmx nonmsuHunxnopua (NBX), nocne sosgen-
CTBUS OblMa Ha NOBEPXHOCTAX MOTyT HabnogaTbCca KOHUEHTpaLUU XNopuaoB A0 ThiCAY MUNIUIrpaMMoOB Ha
KBagpaTHbIA MeTp, YacTO Bbi3bIBaOLWMX 3aMeTHbIe NOBPeXaAeHUs. XNnopuaHble 3arpa3HeHnUs SrMeKTpoTEeXHU-
YecKoro obopyaoBaHUA MOTYT ObITh YCTPAHEHbI C NTOMOLLbIO YHNCTALLUX BELLECTB, pacTBOPUTENEN, HEUTpannay-
IOLLIMX BELWECTB NYTEM YNbTPa3ByKoBOW 06paboTkn U 0b6ayBa oUnLLEeHHBIM Bo3ayxoM. OaHaKo 3TU cnocobbl He
Bceraa adppekTUBHLI, obecnevmnBast MUHOrAa YacTUYHYIO, a He NOMHYI0 O4UCTKY [18].

Pes3ynbTaTkl 3KCNEPUMEHTOB C UCMONMb3oBaHUeEM NposoaoBs ¢ BX nsonaunen goctaTouvHbIX pa3MepoB,
YTOObI X CHNTaTbL NpeacTaBUTENbHBIMU ONS1 peanbHbIX NPOBOAOB, NpuBeaeHsbl B [19]. B xoae akcnepMeHTOB C
MCMONb30BaHMEM NPOoBOAOB AnnHon 9,14 m n ¢ nsonsaumen na NBX n bymarn 24 1 4 r/m, COOTBETCTBEHHO, UX
N30NSALUI0 NOABEPran pasnoXXeHU TOKOM Neperpysknu B TeveHne 45 mmH 6e3 obMmeHa Bo3ayXoM B BEHTUMALMN-
OHHOM NPOCTPAHCTBE KOMHAaThI, pa3Mepbl KOTOPOW coCTaBNANN: ANWHa 3,6 M; WpKUHa 2,4 M; BbicoTa 3,0 M,
BKIoYad BEHTUNALMOHHOE NPOCTPAaHCTBO Ha YpoBHe 2,4 M. Ha pucyHke 14 npeacTtaBneHbl, Kak yHKLUA Bpe-
MeHW, pe3ynbTaThl UBMepeHUs1 KOHUEeHTpaLUun B BEHTUNSILMOHHOM NPOCTPaHCTBE M B KOMHAaTe clneayrLwmnx
ra3oB: okcnga yrnepoga (CO), auokcnaa yrnepoga (CO,), HecropeBLlnx yrnesogopoaos (CH, ) 1 Xxnopuctoro
Bogopoda (HCL). XapakTepHbIM ANA BCEX 3KCNEPUMEHTOB SIBNANOCH TO, YTO KOHLIEHTPaLU U XITOPUCTOro BOAO-
poaa B BEHTUNALMOHHOM NPOCTPAaHCTBE Npoxoauna yepes MakCMMyM, a 3aTeM pe3ko yMmeHbLlanach, B TO Bpe-
MSl, KaK HWM ANns oOgHOro U3 ocTalnbHbIX MPOBEPSIEMLIX rA30B He Habnioganocb NoAoObHOro U3MEHeHUs
KOHUeHTpauun. MakcumanbsHas KOHLeHTpauna XNopucToro sogopoaa, uamepeHHada B BeHTUNALMOHHOM NPO-
CTPaHCTBE Npu NoSIHOMacLWTAbHbIX 3KcnepumeHTax, coctaBnsina 3000 MUNMMOHHBIX ACNEN, YTO COCTaABMANO
okono 1/3 obuwero cogepxaHna xnopa B nposogax. MakcnmanbHasa KoHLUEeHTpauna, U3MepeHHast B KoMHaTe
HWXKe BEeHTUNAUMOHHOro npocTpaHcTBa, coctasnsna 200 MUNNMOHHBIX OONEN.

[TpunmedaHune— 3Ha4veHUs KOHUEHTpaUWKM ra3os, NPUBEAEHHbIX HA PUCYHKE 14, BbIpaXXeHbl B MUITTMOHHbIX A0-
nax, T. e. B eamHnuax obbeMHON I{OHLI,EHTpaLI,HH.SHEDECHET 3TUX 3HAYEHUN B €ANHNLAaX MacCOBOW KOHUEHTPpaUMW, Hanpu-
MEP B MUNMUIrpamMmmax Ha Kybnueckmm metp (Mr/m™), HeuenecoobpaseH, T. K. He DbINo NPOBEAEHO U3MEPEHNN TEMMNEPATYPLI
ra3os.
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PucyHok 14 — KoHueHTpaumm rasos: a — CO, 6 — CO,, B — CH,,r — HCL, B BeHTUNAUMOHHOM npocTpaHcTBe 1
KOMHaTe 2 nNpu nonHomMacLwwTabHbIX OrHEBbLIX UCMbITAHUAX C UCNONb3OBAHMEM B KQ4eCTBE TOMMUBA TONBbKO NPOBOAOB C
[1BX-n3onsaumen, pacnonoXXeHHbIX B BEHTUNALUMOHHOM npoctpaHcTee [19]
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lpunoxernue [JA
(cnpaso4Hoe)

AymeHmu4YHbItU mekcm rnnyHkmoese (ab3ayee) MIK 60721-2-8:1994,
YMOYHEHHbIX U USMEeHEeHHbIX 8 meKkcme Hacmosile20 cmaHOapma 01151 nompebHocmel
HauuoHasnbHOU 3KOHOMUKU Poccutickol dedepauyuu

Tabnuuya [A.1

Pa3z0en (nyHKkm) Hacmosuweeao
cmanHdapma

Pa3zler (nyHkm)
crmaHoapma
M3K

Aymernmudnbtil mexkem nyHkmos (absayes) crmandapma M3K

2 HopmamueHbie cChifku

2

Huxecneoyrouwjue HopmamueHbie OOKYMeHmMb! codepxxam yKasa-
HUS, KOMOpbIe rymeM CChINIOK 8 HacmogduiemMm cmaHoapme S871510m-
Cs HopMamueHbiM obecrievyerHuem Hacmosuweu anaabi MK 60721-2.

K MomMeHmy HariedyamaHusi Hacmosuwea20 cmadoapma uioaHus
YKa3aHHbIX CmaHoapmoeg CoOXpaHsaniu C80rK cuny. Bece HopMamueHkeie
OOKyMeHmMbI rioogepzarom riepecMompy, mak 4mo ripu paspabomeke
OaHHO20 cmaHOapma bbina npedycMompeHa B803MOXHOCMbL UcC-
r10/16308aHUA borbluUHCMBa MPEXHUX u30aHull yKa3zaHHO20 HLKe
OOKyMeHma.

Unensr MK u UCO gedym yuyem Oeticmsayrowux Mexx0yHapoo-
HbIX cmaHoapmos.

Pykosodcmeo UCO/MOIK 52:1990. « Tonkossil criogapb mepmu-
HO8 U oripederneHul 8 obrnacmu rioxxapay

Pasoden 5 (absay 4); pucy-
HOK 8

TepMUH «MIOMHOCMb  [IOXKAPHOU Hagpy3Ku» 3aMeHeH Ha
«yOesibHas MomHoOCMb MPUSeGeHHOU MOXapHOU Ha2py3KU»
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