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MNO>XXAPHAS ONMACHOCTDb
HABECHbIX ®ACAAHbIX CUCTEM

MpencTaeneHbl pe3yNbTaTel aHANU3a NOXAPHOH ONacHOCTK HaBecHbIX hacaaHbix cucTem. MpuseneHbl
OCHOBHbI@ MOMOXEHUA METOAWKM OrHEBbIX MCMBITAHWA CMCTEM Hapy)KHOro yTenneHwA. PaccMOoTpeHbl
[aHHbIE OFHEBbLIX WCMBITAHWIA BEHTUNMPYEMOR HABeCHOW (hacagHOW cUCTeMbl. BbiABNeHbl 0COBeHHOCTHN
NOXapHO# ONacHOCTY WTYKATYPHbBIX CUCTEM HapyXXHOMO yTenneHun acaioB U HaBECHbLIX BEHTUNIUPYEMbIX
chacapos. MpeanoxeHbl KOHCTPYKTUBHBLIG PEWSHUA, NOBLIWAIOLME NoXapHylo 6e3onacHoCTb (PacaaHbix
cucTeM. [aHbl pekomeHaauun no obecneveHwio noxapo6e3onacHoro NPUMEHEeHWA CUCTeM Hapy>KHOW
Tennou3onAuun acagoB 3A4aHWA M NO KOHTPOMKO WCMOML30BaHWA hacafHblXx CUCTEM, NpOBOAWMOMY
opraHami rocyAapcTBeHHOro NOXapHoro Haasopa.

Wn. 5, Tabn. 2, Gubnuorp.: 16 Haae.

BBegenune

TexHonornm Hapy>XHbIX pacagHblx CMCTEM yTenneHuAa 3aavuii B Poccum npuobpenu 6onbuwyio
nonynApHocTb. 3a nocrneadve 10 NeT B Hawew CTpaHe peanu3osaHo Gonee 4 MNH M? Takux
KOHCTPYKLWIA. HaBecHbie (hacaasl MeIoT XOpoLLKe TeNNoTEeXHWYECKMe XapakTepucTUKK, [AnA n3roTosneHnA
3TWX CMCTEM WMCNONb30BaH LWMPOKWIA CnekTp O6NMUCBOMHBLIX Marepuanos, NpeaycMOTpeHa BO3MOXXHOCTb
KPYr/oroAM4HOro MoHTaxa )acaaos BHe 3aBMCUMOCTM OT KNIUMaTUUECKUX ycriosuii. CeroiHA Ha pOCCUACKOM
CTPOMTENLHOM PbiHKE MPeACTaBneHo okono 50 KoMNaHwi, npeanaralowmx NOTPeGMTeNAM pasniuyHbie BapuaHTbl
HaBecHbIX hacagHbix cuctem [1].

BmecTe ¢ Tem oKono 40 % Ucnonb3yeMblX Ha POCCUACKOM pbiHke dhacaaHbiX CUCTEM HE UMEIDT TeXHWUYECKHX
CBMAOETEeNLCTB U HeobxoauMbix cepTudmkartos [2]. B dacaaax HeKOTOPbIX BUACE MCNOSL3YIOTCA roplovne
Marepuansl, 4TO 3HAYUTENBHO MOBBIWAET KNACC KOHCTPYKTUBHON NOXAaPHON ONacHOCTH 3aaHuiA. Mpu aTom
MCNONL30BaHWE CUABHOrOPIOYUX YTENNUTENBA MOXET NPUBECTYU K BbICTPOMY PacnpoCTPaHeHUIO NameHn n
06pa30BaHUI0 BbICOKOTOKCMYHBIX MPOAYKTOB rOPEHNA. HacTo B Ka4ecTse Hecyllero kapkKaca npuMeHAnTCA
anioMMHNEBbIE NPONIU U ANEMEHTBI, KOTOPbIE NPK NOXape TepPAIOT CBOE KOHCTPYKTUBHOE Ha3HaveHe, HTO MOXeT
NPUBECTM K paspyLeHunio KOHCTPyKuUMiA chacasa. Mapalolme aneMeHTb! KOHCTPYKLMIA NPeACTaBNAIOT Cepbe3HY0
ONacHOCTb ANA NIOAEN, 0OCOGEHHO NpU NoXape B BbiICOTHLIX 3AaHUAX.

Hepeakn cny4au BO3ropaHWA KOHCTPYKLWMA HABECHbIX BEHTUNUPYembix (hacanos npu MX MOHTaXe B
pesynbTaTe HecoBNI0ASHNA NPABUN NOXapHON 6e30NacHOCTH NPY NPOBeAeHNM CBAPOYHLIX paboT. OcobeHHo
3TO OTHOCHUTCA K (hacafHbIM CHCTEMAM, B KOTOPLIX ANR 3aWUThLI YTENNUTENA UCMOMNbL3YKOTCA Cropaemble Bnarosa-
WUTHbIe MeMBpaHbl U KalMPOBKU.

3axkoHnoparensHan 6a3a

O6uwwme Tpe6OBaHWUA K KOHCTPYKUMK hacaaHbIX CUCTEM YCTaHABANBAIOTCA CHul 23-02-2003 «TennosanA
3awmTa 3aanuit» [3] 1 npunoxexmem k CM 23-101-2000 «poeKTpoBaHue TennoBon 3awmTbl 3nanuin» [4].

TpeboBaHUA NOXapHON 6@30NACHOCTH, NPEABLABNAEMbIE K CUCTEMaM HapPYXHOro yTenneHus (hacaaos,
B TOM UMCNE U K HABECHBIM CHCTEMaM, perynupyloTcA CHulM 21-01-97* «MoxapHan 6e30nacHOCTb 3AaHWA 1
coopyxxeHwii» [5].

TpebosaHuA KO BCeit hacagHoM CUCTEME U K&KAOMY ee SMIEMEHTY M3NaraloTCA B TeXHU4eCKoM cenae-
Tenbcree, BblaaBaemMom OIY OLIC Mocctpoa Poccuu.

OCHOBHbIE TPe6OBaHNA K NPEACTABNIAEMON OKYMEHTALMM, a TAKXE K MaTepuanam B cocTase gacagHbix
TEeNNOM3ONALUMOHHBIX CUCTEM C BO3AYLLUHLIM 3a30POM M3NOXeHb! B [6]. B TexHuYeckux pekomeHgaumax [7]
COBPKATCA OCHOBHbIE NONOXEHWA NO NPOEKTUPOBAHMIO, MOHTAXY W JKCMIyaTauun HaBECHbIX hacaaHbix
CMCTEM C BO3/YLUHbIM 3330pOM. PeKoMeHAauMKN NpeaHasHayeHbl 41A NPOEKTHbIX, NOAPAAHBIX U KOHTPOAUPYIOWMX
opraHoB MockBbl.

[eicTayioLMe HOPMbI NOXapHOA 6630MaCHOCTH CoAePXAT AOCTATOYHO XKECTKUE TPeBOBaHNA K HapyXHbIM
CTeHaM 3AaHui BbicoTOM Bonee ABYX aTtaxel. Tak, 3anpellaeTcA UCNob30BaTL FopIoYMe yTennuTeny AnA Hapyx-
Hoit TennouzonAaumm cred. CornacHo n. 5.19 CHuM 21-01-97* [5], HOPMUPYETCA KAcs NOXAPHOK OMAcHOCTK
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HapY>XXHbIX CTEH C BHEWHEeW CTOPOHbI. OAHaKO CYLLeCTBYOLLMA METO OLIEHKWU NOXXAPHOW ONAcHOCTH KOHCTPYK-
umii [8] He yuMTbIBaeT 0CODEHHOCTER BO3MOXHOrO PA3BUTUA NOXapa No HaAPY>KHOM NOBEPXHOCTW CTEH 34aHUIA.

OnbIT MCNbITaHMI NOKa3an, YTo TPaAULIMOHHBIE METOAL! ONPEAENEHUA NOXAPHON ONACHOCTM CTPONTENbHbIX
KOHCTPYKUWA HEeAOCTaTOMHbI ANA OLEHKW WX peanbHoi NoXapHOW ONACHOCTM, BO3HUKAIOWEA BCneacTeme
MCNoNb30BaHUA B CUCTEMaX YTeNNEeHWA ropioyux MaTepuanos. 3Ta ONacHOCTb AANeKo He BCeraa onpeaenAeTcA
NOXapHO-TeXHUYECKUMI CBOMCTBAMMW NPUMEHABMbIX ANA 3TUX Ueneli MaTepuanos, a CYLEeCTBEHHO 3aBnCuT
OT KOHCTPYKTMBHOTO PELUGHWA CUMCTEMbl TENMOW3ONALMM, M NPU ee OUEHKe NPUXOAWTCA UCMONb30BaTb
KPUTEPWUW, KOTOpPbIE He MOryT ObiTh NOAHOCTLIO Peann3oBaHbl NPY MANOMAacLUTaABHbLIX OrHeBbIX UCTBITaHWAX [9).

Ha oCcHOBe Cepuu HaTypPHbIX OFHEBbIX UCNLITAHWA HApYXHBIX CUCTEM yTenneHuA cneuyvanuctamu LHMUMCK
uM. B.A. Kyyepenko u @'Y BHUWMO MYC Poccum paspaboran FTOCT 31251-2003 «KOHCTPYKUWMA CTPOUTENBHbBIE.
MeToabl onpeaenerHnA NoXapHon onacHoCTH. CTeHbl HapyXHbIe ¢ BHeLWHEeR CTOpPOHbI» [10], B KOTOPOM YCTaHOBNEHbI
KNnacchbl NOXapHOW ONACHOCTU HAPYXHbIX CTEH 31aHWIA C BHELWHEW CTOPOHbI NPKX HANMYMK: CUCTEM BHELUHER
U30NALMK, OTAENKKU ToNwWmHoN 6onee 0,5 MM, OKneitku U 06NULIOBKK.

TpeboeaHuA ctaHaapTa [10] He pacNpOCTPAHAIOTCA Ha OUEHKY NOXXapHO-TEXHMHYECKMX XapakTepucTUK
3anonHeHWiA NPOEMOB B HapPY>XHbIX CTEHax, a TaKXXe HapyXHbIX CTeH U3 CBETOMNPO3PaqHbiX KOHCTPYKLWA.

OcHOBHbIe NOMOXeHNA MeTOAHKH OrHeBbIX HCNbITAHNA

B ycnoBuAx OrHeBbIX WCNbITaHWA UMUTUPYETCA TennoBoe BO3AeicTeue Ha chacap 3aaHuR dakena
nnaMeHy U3 OKHa NOMELeHWA C O4aroM noxapa, Npu 3ToOM Y4UTbIBAETCA BO3MOXHOE BIIMAHUE KOHCTPYKLMK
CTeHbI U (UNK) OTAENKHK, @ TAKXKEe CUCTEMbl YTENNEHUA Ha pacnpocTpaHeHue onacHbiX haKkTopoB noXapa.

MpuHATEIe B cTaKaapTe [10] knaccudurkauma Hapy>XHbIX CTeH 3AaHUIA C BHELWHEeA CTOPOHbI N0 NoXapHoH
ONacHOCTH U YCNOBWUA UCMIbITAHUIA OTHOCATCA K 3AaHUAM, OTBEYAIOWMM CNeAyIowmM TpeGoBaHnAM:

a) NoXXapHaA Harpy3Ka B NOMeLUeHUAX He NpeBbiwaeT 700 MIx/m? (50 Kr/m? B nepecyeTe Ha APEBECUHY),
a yCnoBHaA NPOACIXUTENBHOCTL NOXapa ¢, MUH, onpeaenAeMan COOTHOWEHWEM (1), He npeBbiaeT 35 MUH:

ty = 0,01G/(AVE), (1)
roe G — obluee KONMYecTBO NOXAPHOH Harpy3ku e NBOM NoMelweHWH C OKOHHBIM NpoeMomM, MIDK; A —obwan
nnolwanL NPOEMOB B NMOMELLEHUH, M?; i ~ CPeAiHAA BbICOTA NPOeMoB, h = X h, / n, M; h,— BbICOTA i-f0 NPOEMA, M;
i =1...n; n — 4YACNO NPOEMOB B NOMeLLeHWM;

6) paccToAHUe MEeXAY BepXoM OKHA U NOAOKOHHUKOM OKHa Bbiluenexallero ataxa He meHee 1,2 m;

B) obujee KONMMYECTBO rOpIOYMX MaTepuanos, COCTABNAKOWMX CUCTEMY YTenneHuR WU OTAEenky, He
npesbilwaeT 200 MK Ha M? NOBEPXHOCTU CTeHbI 6e3 yyeTa NNowaan OKOHHLIX U ABEPHLIX NPOeMOB.

MpUHATLIE NapamMeTpPbl XapaKTepHbl NPAKTUHECKI ANA BCEX XUNbIX 1 G0NbLIMHCTBA 0BIWECTBEHHbIX 3AaHU.
B cny4ae HECOOTBETCTBUA 3AaHUIA (Hanpumep, cKnaabl, GUBNUOTEKW) NPUHATEIM 3HAYEHUAM NPUHUMAIOTCA
peleHUa O NPOBEAEHUM UCTBITAHWIA Ha parMeHTax 34aHuii ¢ yuetom TpebosaHwid HINB 233-86 «3aaHuA U
thparmeHTbl 3aaHKiA. MeToa HaTypHbIX OrHeBbIX UcnbiTanuid, O6wmre TpebGosaHuA» [11].

OrHeBble UCNbITaHUA NPOBOAATCA HA YCTAHOBKE, COCTOALLIEH U3 NMEYU C OTKPbITHIM NPOEMOM, KOTOPbIN
COBMECTHO C (hparMeHTOM CTeHbl MO3BONAET WMUTMPOBATL OKOHHBLIA MPOEM B HAPYXXHOW CTEHe 3AaHuR,
(hparMeHTa CTeHbl ¥ NpUcnocobnexua ANA KpenneHwA dparMeHTa CTeHbl Ha Nesu; Npyu 9ToM pasMepbl OTKPbITOro
npoema neyu AoMXHel GbITh HE MEHEe pa3MepoB OKOHHOTO Npoema parMeHTa CTeHbl. @parMeHT CTeHbl ACIKEeH
BbiTh BBINOMHEH M3 HErOPIOYMX MaTepuanos (6eTOHa, XeneaobeToHa UK KMpNuYa) NNOTHOCTLIO He MeHee 600 Krim®
M MIMETb MEXaHW4EeCKUe XapakTepUCTUKK, NO3BONRIOWME KPENWUTb K HEMY 3NEMEHTbI CUCTeMbI YTENNeHUA u
oTAenKu.

Cxema yCTaHOBKM CO CMOHTUPOBaHHbIM 06pa3L0M CHCTEMbI yTeNnNeHUA npueeaeHa Ha puc. 1. MapameTps!
YCTaHOBKM BbIGUPANUCh B peaynbTaTe aHanu3a OrHeBblX WCMbITaHWA )parMeHTa TPeX3ITaXKHOro 34aHWA K
npaxkTudecku cosnagaot [9].

YcnoBuA OrHeBbIX UCNbITAHUIA C KOHTPONUPYEMbIM TEMNepPaTypHbIM PEXXKUMOM He COBNaAatoT ¢ YCNOBUAMK
UCMBITAHWI C TPAAWUMOHHBIM TEMNEPATYPHbIM PEXWUMOM, UCTIONE3YEMbIM NPU CTaHAAPTHBIX UCNBITAHUAX HA
OFHECTOMKOCTb ¥ KOHCTPYKTUBHYIO MOXAPHYHO ONaCHOCTb BHYTPEHHWX CTPOUTENbHBIX KOHCTPYKUWiA [10]. 3T
CBR3@HO C TeM, YTO TENNOBbIe HArPy3KW ANA HAPYXXHbIX CTEH C BHELWHEN CTOPOHB! OTNIMHAIOTCA OT Tennosbix
HarpyaoK BHYTpW NoMeLIeHUA.

3HayeHnA TennoBOM HArpy3KK Ha NOBEPXHOCTV KOHCTPYKLIMU KOHTPOMNMPYKOTCA Tennomepamu (arymkamu
Tennosbix noTokos) A1 1 [12 (cM. puc. 1) ¥ TakXKe ABNAIOTCA HOPMaTUBHBLIMK NapameTpaMu, onpefeNAWUMA
YCIOBWA W pe3ynbTaTbl MCNbITaHWA.

Temnepartypa T, pervycTpupyeman Tepmonapoit 1 (TepMoaneKTpruyieckum npeobpasosarenem), A0KHa
COOTBETCTBOBATE A3HHLIM, NPpUBEAEHHEIM B Ta6én. 1.
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Puc. 1. Cxema ycTaHOBKH ANA OTHEBbIX HCNBITAHHA C 0OPa3LOM CHCTEMBI! YTENNEHHA!

a - ang cnepeaw; 6 — paspes

® 1-7 = Tepmonape; 1 1 [2 - natinku TenN0BLX MNOTOKOB { TerVIoMeps:)

Tabnuua 1
HopmarmaHbie 3HaYEHUS TeEMNepaTyps! NP nposegeqnn nensiranmnd no NOCT 3151-2003
Bpemn t, MuH Temnepatypa T, °C [Lonyckaemoe OTKNOHEHU®, %
O0<s1r<7 100 (1 +17)+20 15
7<t<25 820 +10
25<t1<46 820 - 20 (¢ - 25) +15

MpumeyaHne. 3a Ha4ano 0TCYeTa BPEMBHW UCTILITAHHA (1 = 0) NPUHUMABTCA MOMEHT AOCTUKEHWA TEMNEpaTypoid, perUCTPUpYeMon
Tepmonapoit 1, aHadenuwA 120 °C,

3HayeHue TeMnepaTypbl, KOHTPONMPYEMO# TepMonapoii 1, ABNAEGTCA MepPo# KNHEeTUYECKON IHeprum raaa,
BLIXOAALLEro U3 ovara noxapa. Tennomepamu i1 1 [12 KOHTPONUPYETCA Ta YaCTb 3HEPrM rasoBOW Cpeab!,
KOTOpanA BO3AEWCTBYET Ha NOBEPXHOCTb KOHCTPYKUWKM, ABNAACH ANA Hee TeNnJIOBOK Harpy3Kow.

CpepaHee 3HauyeHWe NMIOTHOCTU MOrNOWEHHOro TenAoBOoro NMoToKa, perucTpupyeMoro Tennomepom 11
B HENpepbLIBHOM WHTEpBane BpeMeHun OT 7-7 40 25-A MUHYTbl KanuOpOoBKHM, AONXHO COCTaBNATL (12,5 + 2,5) kBT/M?
1 HW B KaKOW MOMEHT MUCMbITaHWIA He JOMKHO npesbiwats 20 KBT/M2

B npouecce KanubpoBKW PErMCTPUPYIOT YCIIOBUA CXXMIaHUA TONNKMBA, a TaKXe NoKalaHuA Tepmonap 1-7
u Tennomepos 11 v [12. Peructpauua nokasaxuii TepMonap ¥ TennomMepos Npi KanubpoBke A0MKHA OCYLIECTBIATL:
CA He pexe, YyeM Yepes 60 n 10 ¢ (1 1 0,167 MWUH) COOTBETCTBEHHO.

[inA onpeaenexluA Hanu4mMA Tennosoro achgexra NpPr UCNLITaHUKU KOHCTPYKLUMIA yCTaHaBNUBaIOT KOHTPOSbHbIE
noKasaHwA Tepmonap 3-6 NyTem MoBbileHUA 3athMKCUPOBaHHBIX NPU KANUGPOBKE NOKA3aHWA Ha BENMUHMHY
NONYCKaeMoro OTKNOHBHWA, yKasaHHoro B 1abn. 1.

Mo pesynbTaTam kanubposku AnA Tennomepos A1 n [12 CTPOAT 3aBUCUMOCTb: «MMIOTHOCTb NOTMOLEHHOro
TennoBoro noTtoka g, KBT/W?, — BpeMA ¢, M1H, OT MOMeHTa Havana KanuGpoBKuU» 1 ONpeaenAloT yaensHoe
nornoweHHoe konuyectso Tenna Q,, k[bxk/m?, no dopmyne

1=45

1=45
Qi =60 [q()dr~ J qu (O, (2)
=0 1=0
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re IHAGKC i — NOPAAKOBbIA HOMEP Tennomepa, t = 0—45 MUH; Ar — UIHTEPBas BPEMEHU PEerucTPAaLIMA NOKA3aHUA
TeNNOMEpoB, MUH.

Mo>kapHaA ONacHOCTL HABECHOW hacaaHOW CUCTEMBI ONpeaenAeTCA:

a) HanuureM Tennoeoro adihekTa OT rOPeHUA N TEPMUYECKOTO PasnoXXeHWA MaTepuanos 06pas3ua,
KOTOPLIW BbIPAXAETCA B NPEBbIEHWU KOHTPONLHBIX NOKa3aHui XOTA Okl 0aHOM M3 hakenksHbIX TepMonap 3-6
(cM. puc. 1). FNpK 3TOM y4UTBIBAIOT TONBKO NPEBbILLIEHWA C HENPEPbIBHOW NPoAONXUTENBHOCTLIO Bonee 2 M1H
1 B MIHTEpBane BpeMeHu oT 7-i 4o 35-1 MuHyTel. OnpeAensioT MHTepBankl BpeMeHu, B npeaenax KoTopbiX Npu
UCNbITaHUM 3ahMKCMpPOBaHbl Takue NPEeBLILSHWA, U PaCcCYMTLIBAIOT 3HaYeHue Tennosoro agdexTta P, %,
no copmyne

Eﬁoi[ﬁ (0)-qa O]t
p={ 100,
Qi 3)

rAe j~WHAEKC, j=1...n, TAe n— KONW4ECTBO UHTEPBANOB BpEMEHHU «I, ~1, », B Npeaenax KoTopbix HabniogaeTcA
Hannuue Tennoeoro addexTa, 3atmkcupoBaHHoe hakenbHLEIMKU Tepmonapami;

6) BO3HUKHOBEHUEM BTOPWYHBIX UCTOYHMKOB 32XKUraHUA HENpepLIBHO B TeYeHue He MeHee 5 ¢;

B) obpyweHuem XoTA Gbl OQHOTO 3M1EeMEHTa KOHCTPYKUWMA Mnv ero 4actu maccod 1,0 kr u Gonee,
onpeaenAeMoi Kak Npou3sefieHue NNOTHOCTW MaTepuana, nnowaau ero 06pyLWeHnA U TONWWHDY,

r) pasmepom nospexaeHuA matepuanos obpastia.

CucTeMbl YTENNIEHWA, OTABNKA W CTEHLI, B TOM YUCTIE C CUCTEMON YTENNEHWUA UMK OTAENKOW, NoApasaensAioTca
Ha KNaccbl NO NOXapPHOA ONAcHOCTH B COOTBETCTBUM C AaHHbIMK Tabsn. 2 no HauMeHee HeBNaronpUATHOMY
nokasaTento.

Tabnuua 2
Onpegenenne Knacca noxapHoR ONACHOCTH CHCTEM HAPYXHOT0 yTenneHns

n D|:(J1ﬂa[;'chc0I-"l Tz:nn::zi?o MoRenexne BTOPUHHOMO Oﬁpymerme 3NEMEHTOR YpOBeHb NOBpEXXAeHUA MaTepuanos oﬁpaaua
onacocTh |adhpexTa P, % WCTOYHWMKA 3aXKWraHuA (He BoiWe YPOBHA, YKa3aHHOMD Ha puc. 1, a)
KO <5 He gonyckaeTca He nonyckaetca 1
K1 <20 2
K2 <20 He pernamenTupyeTch |3 (Npn 3TOM ypoBHE pasmep NoBPexXaeHWA
no wupuHe — He 6onee 100 Mm)
K3 He pernameHThpyeTcA

lpoBegeHne orHeBbIX UCNbITAHUA

B COOTBETCTBUM C METOAUKOMN OrHEBBIX UCMbITaHui [10] cMoHTMposaHKan 8 ©'Y BHUMO MYC Poccwuu
YCTaHOBKA OJ1A NPOBEAEHWUA UCMbITAHWIA NpeacTaBnAeT coboi cTeHd (pUc. 2), COCTOALLMIA U3 BEPTHUKASIBHO
YCTAaHOBNBHHOW Xene306eTOHHOW NNKTLI ((hparMeHT cTeHbl) pasmMepoM 5200x3100x250 MM (BbICOTA X LUMPWHA x
TONWMHA) CO CKBO3HLIM NPOEMOM B HuKHeW YacTu (1600x750x250 MM), ABMAIOWMMCA OrHEBbIM NPOEMOM, U
HECKBO3HbLIM NPOEMOM B BepxHer yacTu (1200x1200x100 MM) — UMUTaLMER OKOHHOIO Npoema. Ha HapyXHOW
NOBEpXHOCTWU (hparMeHTa CTeHbl MOHTUPYeTCA C cobniogeHuem Bcex Tpe6GoBaHuiA TexHonoruu obpasey
chacagHoOM cucTembl, NpU 3TOM MPOeMbl B MNUTE OhOPMAAIOTCA KaK OKOHHbIE NpoeMbl B OrpaXAaiowmx
KOHCTPYKUMAX.

B kavecTee noxapHoi Harpysku UcnonbayioTcA 150 Kr apesecHbIX XBOWHbLIX Nopos, (BpycKu ceueHnem
50x50 MMm). [InA 0AHOBPEMEHHOr0 3a>XXUraHWA BCEW NOXXapHOW Harpy3ku npeaycMaTpiBaeTCA MCNosb30BaHue
kepocuHa obbemom 1 n. Hawanom MCNLITAHWA CHMTAETCA MOMEHT AOCTWMXEHWA 3HAYEHWA Temnepatypbl,
perucTpupyemon Tepmonapon 1, paskoro 120 °C.

CornacHo meToaMKe, B ovare v B ra30BOi KONOHKE C BHELWHEeA CTOPOHbI (hparmeHTa (hacana perncrpu-
PYIOTCA 3HAYeHWA TemnepaTypbl NPY MOMOLYM XPOMeNb-anioMeneBbiX TepMO3neKTponpeobpasosaTenen
(tepmonapb! 1-7) Ha NOBEPXHOCTHM U BHYTPM 06pasLia, a TaKkxKe 3Ha4eHWA NAIOTHOCTK NOrMOLEeHHOro NoToKa
npy NOMOLLWM AATYUKOB TENNOBOro NoToKa (TennoMepbl A1 u [12). PervcTpauna nokasaxuin Tepmonap v TernnoMepos
OCYLIECTBAETCA HE pPexe, YeM Yepes cooTeeTcTBeHHo 60 u 10 c.

B kauvecTse npumepa npuBefeHbl Pe3ynbTaTsl W3MEpeHuA NapameTpos Mpu OrHeBbIX UCMbITaHUAX
HaBECHON (hacafHoi cucTembl «dubpodacan» ¢ OGAULIOBKON U3 LEMEHTHO-BONOKHUCTHIX ((PUGPOLIEMEHTHbIX)
NUCTOB.
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Puc. 2. YcraHosKa Ans OrHeBsix MCNbITaHniA ¢ 06pa3LiOM HaBeCHoH (acanHoi cHerems: «PubpoPacag»:
a — obuwmii Bug; 6 — OParMeHT OrHEBbIX HCNLITaHWi

CMOHTUPOBaHHLI Ha (oparMeHTe Xene3obeToHHO! cTeHbl 0fpasew cucTeMbl BEHTUTUPYeMOoro HaBecHoro
thacaga npeactasnan coboi KOHCTPYKUMIO C MUHEpPanoBaTHbIM YTENNMTENEM, BEPTUKASbHLIM KaPKacoMm 13 cTank-
HbIX OUMHKOBaHHbIX Npotuvnei 1 06a1MLosKon U3 (MGpoLEeMEHTHBIX NNT «DUBPUT». Hecylan KOHCTPYKUMA
o6pasua HaBecHoro hacaga CocToANa U3 NOABUXHBIX KPOHIWITEAHOB U BepTUKankHbIX M-06pasHbix HaNPaeNAWKX.
OHMW U3roTOBNEHbI U3 NPOdUNeN, BLINONHEHHLIX U3 TOHKONUCTOBOM OLUMHKOBAHHOMW cTanu. [nA kpenneHuA
KPOHLUTEHHOB K CTPOUTENBHOMY OCHOBAHWIO MCMONB30BANNCH AHKEPHbIE KPENUTeNV — Alo6enn U3 yrnepoancTon
CTanu C KOPPO3WUOHHO-CTOAKWUM MOKPLITUEM.

B o6pasue HasecHo! hacaaHo! CUCTEMb! MPUMEHANCA HEroPIOYMIA YTennuTeNb C ABYXCNOWHON Tennonso-
nAauven obwen TonwmHor 150 mm. Mosepx Tennou3ONALUMOHHOMO CROA YKNaAbiBand BNaroBeTpo3aluUTHYIO
MeM6paHy (Napov3onALKMA) — BETPOrMAPO3aALMTHYIO NAPOHENPOHULIAEMYIO NIEHKY MapKK «TanBek».

BoszaywHslii 3a30p B UCNbITEIBaBLLIEMCA 06pa3sLe cucTeMbl HaBecHoro thacaaa «dubpo®acan» cocTasnan
B cpeaHem 60 mm. O6wwas TonwmHa o06pasLia CUCTeMbl HaBecHoro dacana «Pubpodacan» 6bina pasHa 220 MM.

Ha puc. 3 nokasaHo U3MEHeHNe B TEeYeHUE BKCIBPMMEHTa TeMnepaTypbl HarpeBa B KOHTPONLHOM TOYKe 1
(rpachmueckan 3asucumocTs TITTNE 1) rasoBoi KONOHKM HA BBIXOAE U3 OKOHHOrO (OrHeBoro) npoema ofpasua
cdhacagHon cucTEMbBI.

3apasaemMblil B coOTBETCTBUM C Tabn. 1 TeMnepaTypHbIA peXuM onpeaenAeT u3MeHeHWA TeMnepaTypbl
ra3oBon KOIOHKK, Ha puc. 4 NOKa3aHo U3MeHeHWe BO BPEMA UCMBITAHUA TEMMBpPaTypsl Harpesa C BHelWHen
CTOPOHSI 06pasLa (hacafHON CUCTEMbI B MECTAX YCTAHOBKM TepMonap (Touku 2-7 Ha puc. 1). BugHo, YTo camoe
BbICOKOE 3Ha4eHWe Temnepatypbl (6onee 600 °C) gocTuraeTca HenoOCpeACTBEHHO HaA OKOHHbIM NPOEMOM
(ToukaNe 2} k 20-1 MuHyTe. XapakTep M3MeHeHWA Temneparypbl B MU3MEPAEMbIX TOYKAX B 3aBUCUMOCTU OT BPEMEHH
0AVHaKOBbIN.

CnenyeT OTMeTUTB, 4TO B Todke N2 7, pacnonoxeHHon Ha 0,75 M HUXe KpaA OKOHHOro npoema,
Temneparypa He npeetiwaeT 250 °C, a B Touke Ne 6, Haubonee oTaaneHHon (3,6 M) OT KpaA OKOKHOIC Npoema,
HO pacnoNOXEeHHOW Bbilue 3TOro Npoema, Temnepartypa npesbilwaeT 300 °C.

Ha puc. 5 npuBeaeHsl NOKa3aTeny NNOTHOCTY TEN/OBbIX MOTOKOB, 3a(MKCMPOBAHHbIX C WHTepBanoM 10 ¢
JaTuMKamu Tennosoro moToka cooTteetcteeHHo [1 (OTM Ne 1) m 02 (ATM Ne 2). Hanuyne nynbcauwi
06BACHABTCA NPOLECCaMU B3aWMOAGWCTBUA CTPYW, BLIXOAALIEH W3 OTHEBOW Kamepsl, C BePTUKA/IbHOM
NOBEPXHOCTHIO M OKPYXXaloled BO3AYLIHON Cpeaon B NPOUECce CNoXHOro TennoobmeHa.




HaywHo-TexHu4eckne pa3paboTku

950 ¢
900
850
800
750
700
650

550
500
450
400
350
300
250
200 B8
150 o
100
50
0 . ) . i . L : . . i
] 5 10 15 20 25 30 35 40 45 50 55
Bpewms 1, MuH

Temnepatypa, °C

—¢—T3ll N 1,°C ~—8— Tlin, °C —&— Tlgom, °C —¥— Tlpm, °C

Puc. 3. HameHeHnne B 3aBUCHMOCTH OT BpEMEHH TEMIIEPaTYPbl HarpeBa B KOHTPONbHOA Toyxe 1

(rpagnieckas aasucumocts T3 Ne 1) ra3oBoi KONOHKH HE BLIXORE M3 OXOHHOIO (OrHeBoIo) Npoema

ofpa3ya ¢pacanHoi CHCTEeMB! ¥ [ONYCTHMbIE rPannLsl OTK/IOHEHNS TeMNepaTyps! B 3T0H Tovke:
T1,.. — 8epxHaa rpanuua; T1,  ~ cpearee sHavenme; T1 . — HAXHAS rpaHnla
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Puc. 4. HameHeHHe B 38BNCHMOCTH OT BpEMEHY TeMINepaTyps! Harpesa
10 BbICOTE ra3osoi KONIOHKH C BHeLUHeH CTOPOHbI o0pa3sya acagHoi cneTemsl
8 rouxax 2-7 (T3I1 Ne 2-7) na paccrosinn 150 Mm OT inLesod nosepxHocT o6pasya
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Puc. 5. M3MeHeHne B 3aBHCHMOCTH OT BPOMOHH 3HaYeHUHA NAOTHOCTH TEenI0BsiX NOTOKOB,
3aHKCHPOBaHHLIX AaTYMKaMK Tennosoro notoxa 41 (ATIT Ne 1) n 42 (BT Ne 2)

PeaynbTaThl OrHEBbIX UCNbLITAHWIA hparmeHTa HaBecHOro gracaja cMcTeMbl NOKasanu cneayioulee:

3Ha4YeHUR TennoBoro aghdekTa P, 0T ropeHUA U TEPMUYECKOTO PasnoXeHA MaTepuanos ofpaaua pasHbl 0;

BO3HUKHOBEHUE BTOPUYHBIX UCTOMHUKOB 32)KUraHuA W oBpylweHue XOTA 6bl 04HOrO SN1eMeHTa KOHCTPYKUMK
ofpasuya maccoit 1,0 kr v Gonee Ha NPOTAXEHWW BCEro UCMbITAHUA He Habnmoaan ch;

MUHEpanoBaTHbIe NAUTLI YTENUTENA, NTbI 0GNMLOBKM 1 NAPOHUTOBbIE NPOKNAAKK-YNNOTHUTENM obpasua
HE UMEIOT NOBPEXAEHWUIA C NPU3HAKAMW FOPEHWA B KPUTEPUaNbHbIX YPOBHAX.

Bce 370 CBUAETENLCTBYIOT O TOM, YTO B COOTBETCTBUM C KPUTEPUAMM OLIBHKM NOKa3aTeny paccMaTpusaemon
cuctembl «dubpodacan» yaoeneTeopaioT TpebosaHnAM MOCT 31251-2003 ANA KOHCTPYKUMIA KNacca noxapHow
onacHocTu KO. [laHHbie 06CTOATENLCTEA NO3BOAAIOT CTABMTEL BONPOC O NMPUMEHEHUU 3TOW CUCTeMbI AJIA 31aHWA
BCEX CTeneHein OrHeCTOMKOCTH U BCEX KIACCOB KOHCTPYKTMBHOM M (hyHKUMOHAMBHON NOXapHO# OnacHoCTH
no CHul 21-01-97*.

PaspaboTaHbi TAKXXE peKOMeHAauumn no obecneveHuio noXxxapHoin 6e3onacHOCTH 34aHWA C HABECHBIMK
hacanamm cuctembl «dubpodacas», TpebOBaHNA KOTOPbIX BKMIOYEHbI B «AnbGOM TEXHUHECKUX PELLeHWUH».
B cnyyae OTCTYNfIeHWA OT 3TUX TPeGOBaHMi NPOEKT NPUBA3KK CUCTEMbI K KOHKPETHOMY 0OBEKTY AO0MXeH
6bITe COrnacoBaH NpU NPOXOXKAEHWM 3KCNEePTU3bI.

Oco6eHHOCTH NOXapHOW ONMAacCHOCTY HaBeCHbIX hacafgHbiX cucTem

Bce MHoroo6pasue acafHbIX CUCTEM MOXHO CBECTU K ABYM OCHOBHbIM BUAAM:

WTYKATYPHbIE CUCTEMBI HAPYXXHOTO yTennenua (hacajos 3AaHuiA C NPUMEHEHNEM NOMUMEPHBIX YTennuTenew;

CUCTEMbI HaPY>KHOM TENNOoN3oNALUMK (hacafos ¢ BO3AYLWHLIM 3a30POM MEX/ly yTennuTenem v obnuuoe-
KOW — HaBeCHble BeHTunMpyemele hacaanl (HBD).

PaccMOTpuM 0COBEHHOCTH NOXKAPHON ONACHOCTH KaXKA0ro U3 3Tux BUAOS.

MoxapHaA onacHOC T LUTYKATYPHBIX CUCTEM HaPYXXHOIO yTennexmna hacasos. [ANA 3TUX CUCTEeM XapakTepHo
HaNM4YMe «MOKPbIX» TEXHONMOMYECKIUX MPOLIECCOB PasnvyHON ANUTeNLHOCTH. B KayecTse yTennmrenen B Takux
cuctemax 06bIYHO UCMOMb3YeTCA NeHONONUCTUPON U HEKOTOPbIE BUAbl NEHONONMYPETaHOB.

[naBHBIM C TOYKU 3peHUR NOXKAPHOW ONAcHOCTH B LUTYKATYPHBIX CUCTEMaX, B KOTOPLIX B KAYECTBe yTennutena
MCMONL30BaH NNWTHLIA NEHONONMCTUPON, ABNAGTCA UX NOTEHUMaNLHAA cnoco6HOCTL COARNCTBOBATL pacnpo-
CTpaHeHuto noxapa (ero nepe6pocy) Ha pacnoNoXeHHbIE BbILLe 3TaXM 3AaHMA, eCNW NNaMA BLIXOAUT Ha thacan
3[1aHnA. X
OAMH W3 MEXaHWN3MOB NPOABNEHUA NOXAPHON ONACHOCTM 3aKMIOYAETCA B TOM, 4YTO NPU TENNoBOM BO3AE#A-
CTBUM NNamenu Ha hacafiHylo CUCTEMy MPOVCXOANT TEPMOAECTPYKLMA MEHOMOMMCTMPONA C BbigeneHuem




Hay4Ho-TexHnyeckue paspaboTiu

roproymx rasoB. HacTb BbIASNMBLLMXCA razoB, AdyHaAMPYA Yepes Croi WTyKaTypku, nonaaaeT B haken
NAAMEHWN U CrOPaeT, HTO MOXET 3HAYUTENLHO YCUTUTL MOLLHOCTE TeNTOBOro NOTOKA U YBEMNWYUTL BbICOTY NnameHn
M TeM CambiM CNocoGCTBOBATHL COKPALLEHWIO BPEMEHU A0 Pa3pyLIEeHWA OCTEKNEHWUA BbiLepacronoXeHHOro
aTa)ka v pacnpocTpaHeHuIio Noxapa Ha aToT artax [12].

[pyroi BO3MOXHbIH MEXAHW3M NPOABNEHWA NOXAPHOW ONACHOCTU CUCTEM ATOrO BMAA 3aKNIO4AETCA B TOM,
4TO NpuY NoXape AeKOpPaTUBHO-3aMTHARA WTYKaTypKa paspylwaeTcA Ha 60bWOA Nnowaaun, B pesynsrare
4ero B ycnoBuAx cB0G0AHOro AOCTYNa KUCNOPoAa U3 Bo3Ayxa K NEHOMNONUCTUMPONY NPOUCXOAWUT ero Bo3ropamue
¢ 60nbluMM BblAENEHWeM Tenna U co BCeMW AarnbHeAlrmMmu NocneaCTBUAMM.

MoseaeHne NEHONONMCTAPONA BO BHYTPeHHeM o0beMe WTYKaTYPHOW CUCTEMbI B YCNOBUAX TENNOBOro’
BO3AEACTBUA NOXapa OnpeaenAeTCA ero NoXapHo-TEXHUYECKUMKU CBOMCTBAMM:

* Ha4yano npouecca ycanky NeHoNoNUCTMPoONa NPoOMCXOAUT npu Temnepartype 85...90 °C;

* Npu TemnepaTtype 240 °C NeHONONUCTUPON HAYMHAET NNaBUTLCHA;

* Ha4yano npouecca TepMOAECTPYKLUUM NEHONOAMCTMpONa C BbiAeneHWeM ra3oobpasHbiX NpoayKTos
cooTBeTcTByeT Temnepatype 280...290 °C;

e TOMNepaTypa BO3MOXHOro BOCNNamMmeHeHUA NeHONONMCTUPONA 3aBUCKT OT B1AA MCXOAHOrO ChIPbA U MOXEeT
cocTaBnATb 1 220, U 360...380 °C;

e Temneparypa BO3MOXHOro camosocnnameHeHuA pasHa 460...480 °C.

OnA obecneyeHvA HaaexHOW U NoXapobe3onacHoi aKCNNyaTaLumn WTYKaTYPHBIX CUCTEM C NMONMUCTUPONb-
HbIM yTennutenem Heo6xo4UMMO CTPOro BbINONHATL PAA PEKOMEeHAALMIA, 8 UMEHHO: BCera NPUMEHATL OKAHTOBKW
OKOHHBIX (ABEPHbIX) NPOEMOB U, B PAAE Cly4Yaes, NOITAKHBIE NPOTUBOMNOXKAPHbLIE PAacCeYKU U3 HEropHYMX
MUHepanoBaTHbIX NAWUT. WX ponb 3aknio4YaeTcA B cneaylowem:

¢ MMHEPAnoBaTHLIE PACCEYKU U OKRHTOBKM 06ecneyuBaloT KpenneHve AeKOpaTMBHO-3aWMTHOM WTYKaTYPKK
cuCTeM yTenneHuA Ha hacaae 3AaHuAR nNpu TennoBOM BO3AEACTBUM NOXapa, YUMTbIBaA HU3KYK0 TeMnepaTypy
Havyana ycaaku (85 °C) v nnaenenus (240 °C) neHononucTupona;

4 Hanu4me ropu3oHTanNbHbIX NO3TAXHLIX MMHEPaNoBaTHBIX paccevyek NpenATCTBYEeT PacnpoCTPaHeHuo
BHYTPW CUCTEMbI FOPIOYUX U FOPAYMX ra30B U TEM CambIM OrpaHuYMBaeT 0BnacTb ycaaku neHononuctTupona
BHYTPM thacafHOi cucTembl;

4 BEpPXHAA OKAHTOBKA OKOHHbIX (ABepHbIX) NPOEMOB NPENATCTBYET NONagaHuid pacnnaBneHHoro neHo-
nonucTUpona B thaken NnameHu Yepe3 OKOHHbIA NPOeM ropALLEro NOMELLEHUA 31aHWA C BbILIEPACMNONOXEHHOIo
BEPTUKANBLHOrO NPOCTEHKA;

¢ HWXHAA OKaHTOBKA OKOHHOro NpoeMa ropALLero NoMeLLeHWA NPenATCTByeT NPOrpesy NeHononuMcTupona,
KOTOPbIA HAXOAUTCA Ha HKE PACMNONOXEHHOM NPOCTeHKe (NOA OKOHHLIM NMPOEMOM rOPALLEro NOMeLWBHIA),
A0 Temneparypbl TEPMOAECTPYKLUWK U, CNneaosaTentHo, MCKNIoYaeT nonajaHne ropioynx ra3os B daken nnameHu
Yyepe3 OKHO ropAwero NOMeLUeHUA;

+ HUXXHAR OKAHTOBKa OKOHHOrO NPoeMa BbiLepacrnonoXeHHOro OKOHHOro npoeMa (Haa aTaXom, Ha KOTOpOM
BO3HUK MNOXap) NPenATCTBYET NPOHMKHOBEHWIO rOpIOYUX rasoB K OKOHHOMY NpoeMy W nonagaxuio B haken
OrHA 4epe3 OKHO FOPALLEro NOMeLLeHNUR;

+ 60KOBbIE OKAHTOBKM OKOHHbIX NPOEMOB NPENATCTBYIOT NPOrPeBYy NEHONONUCTMPONA, PACNONOXEHHOrO
Ha FOPU3OHTASTbHBIX NPOCTEHKAaxX, A0 TemnepaTypbl ero TepMOASCTPYKUMM, TakMM 0B6pa3oM UCKIIOYAEeTCA
nonagaHve roproHmMx ra3oB B haken nnaMeHu Yepes3 OKHO rOpPALLETrO NOMBLEHMA;

¢ BCE MWHeparnoBaTHLIE 3MeMeHTbl OKaHTOBKM OKOHHBIX (ABEpPHbIX) NpoeMoB obecneynBaloT Hepaspy-
WaeMOCTb WTYKATYPHOW CUCTEMbl B 3TOH CaMOH HanpARXEHHOW B TennoBoM OTHOWeHuU obnactu chacana
3AaHUR NPU YCNOBUW NPaBUMBLHOIO BbINONHEHUA TPeBOBaHUA NPUMbIKAHUA LUTYKATYPHO! CUCTEMbI K OKOHHbIM
{(neepHbIM) npoemam.

Mpu OTCYTCTBUM INEMEHTOB U3 HEMOPIOYMX MUHEPANOBATHBIX NNUT NOXaPHAA ONACHOCTb NOACOHbIX CUCTEM
CylLeCTBEHHO BO3pacTaeT, M BO3MOXHA peanv3almnfA BTOPOro MexaHnama paspyLeHun WTYKATYPHLIX CUCTEM,
0cobeHHO NPU NPUMEHEHWW TaK Ha3biBaeMbIX NONMMMEPHBIX WTYKATYPOK, KOTOpbie cogepXar Ao 14 % no macce,
a HorAa v 6onee, nonumMepos. [leiCTBUTENLHO, NONMMEPHLIE 4EKOPATUBHO-33WMTHLIE WTYKATYPKU NpY Harpe-
BaHWM A0 TemnepaTypbi, npesbiwarwen 240...260 °C, MoryT nepexoauTs B NMPONNACTUYHOE COCTORHME,
CONpOBOX/AAIOLEECA CHMXEHUEM UX NPOYHOCTHLIX CBOWNCTB W paspylueHeM noa agencTenem co6CTBEHHON Maccbl.

MuHepanoeaTHbie NANTLI, NPUMEHABMbIE A1 OKAHTOBOK 1 NPOTUBONOXAPHbLIX Pacce4ek, A0NXHbl UMETb
Temnepartypy nnasnexsuA He meHee 1000 °C, Tak Kak Temnepartypa thakena Ha BbIXOAe U3 OKOHHOro Npoema
FOPAWEro NOMELLEHWA NPKY PeanbHOM NoXXape MoXeT A0CTUraTh 3TUX 3HAUeHUH U Aaxe npeesiwats ux. OTcioaa

cnepyeT 1 060CHOBaHWEe 3anpeLieHA NPUMEHEHWA ANA 3TUX LieNei CTEKIMOBOSIOKHUCTLIX NIWT, TeMnepaTypa
nnaeneHuA KOTopbix He Gonee 550 °C.

[inA oueHKM NOXKapHON ONacHOCTH KOHKPETHOM WTYKAaTYPHON CUCTEMbI HEOGXOAUMBI CBEIEHUA O MOXapHO-
TEXHMYECKUX XapaKTepucTUKax neHononucTupona, NPUMeHAEMOTo HENOCPeACTBEHHO B 3ToW cucTeme. Beab
BC8 MepeyncneHHble Bbille NapamMeTpbl NEHONONNCTVPONA: TEMNepaTypa NiasneHud, TeMnepaTypa Havana
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TEPMUYECKOro PasfioXeHWA, TeMrepaTypa BO3MOXXHOTO BOCNIaMEHEeHUA W CaMOBOCM/IaME@HEHWUA, B 3Hauu-
TENbHOM CTENEeHW 3aBUCAT OT UCXOAHOrO MaTepuana, U3 KoTOPOro OH M3roToBNEH. 3HaYeHWA 2TVX TeMnepaTyp
ANA KOHKPETHOro Tuna NneHononucTUpona onpeaensioT TeNNoTBOPHYIO CNOCOOHOCTL ©AMHULIbI MacChl MCXOAHOTO
neHononMcTUupona, MHTEeHCUBHOCTbL ero TennoBbIAENEHAA U, B KOHE4YHOM CcYeTe, NOXapHY OnNacHOCTbL MaTepuana
AaHHOro svga.

MoxapHo-TEXHUYECKWE XapaKTePUCTUKKM NeHOMNONMCTPONa MOryT ObiThb NMOMYYeHb! NPXU UCNONL30BAHKUK METO-
0B TEPMUYECKOro aHanuaa, ABa U3 KOTOPLIX NpUBeAeHs! B 06A3aTensHOM npunoxkexnu A K FOCT 31251-2003 [10].
C noMoLLbIO 3TUX METOL0B MCCNEA0BaHWIA B HACTORLLEe BPEMA OLEHWBAETCA BO3MOXHOCTb NPUMEHEHWA NeHono-
FIUCTUPONGCB, MOMYyYEHHbIX U3 PasNMHHOro BUAA CbIPbA, B LUTYKATYPHbLIX CUCTEMaX YTEN/IeHWA, He NPOX0AWBLLMX
paHee OrHeBbIX UCMBITAHUIA G TaKUM MaTepuanom.

CoipbeBan 6aza ANA NPOM3BOACTBA NMWTHOrO NEHONONUCTUPONA, NPUrOAHOrO ANA NPUMEHEeHWA
B (hacagHbIX cUCTEMax, MOXeT BbiTb paciumpeHa 663 AONONHUTENbHbIX OTHEBLIX UCTILITAHUIA CUCTEM YTeN/NeHUA
no FMOCT 31251-2008. [1nA 3TOro Heo6XOAUMO MPOBECTU CPaBHEHW® pesynbTaToB AvdepeHUNaIbHO-
TEPMMHECKOro aHaniaa NeHononucTMpona, NPOoWeALIEro OrHeBLIe UCNbITaHWA B COCTaBe CUCTEeMb! yTenneHuA,
C pesynbTaTamu aHanorMyHoro aHanuaa neHonoNUCTUPOSIOB, U3rOTOBNEHHbIX U3 APYrUX BUAA CbIPbA.

Kpome TOro, MeTo/lbl TEPMUHECKOr0 aHan1aa No3soNAloT KOHTPONMPOBAThL NOXAPHO-TeXHN4ECKNe CBOWCTBa
WCMONb3YEMOro NAUTHOrO NEHONONUCTUPONA W BLIABAATL CNy4au CMELWNBaHWA PasfiniyHoro CbipbA Npu ero
NPOW3BOACTBE. 3T Xe MeTOAbI NO3BONAIOT KOHTPONMPOBATh U COCTaBb! A8KOPATUBHO-3AWWTHbIX WTYKATYPOK,
0COBEHHO NONMMEPHbIX, COAEPXKAMX 3HAYMTENLHO8 KONWYECTBO ropoYMX OpraHuHEeCcKNX KOMMOHEHTOB.

OpHaKo UCronb3oBaHWe ANA 3TUX Xe Uenei peaynbTaToB UCMblTaHWA No oNpeAeneHunio rpynn ropro4ecTu
¥ BOCMINaMEHREMOCTH, ycTaHasnusaemblx no FOCT 30244 [13] u FOCT 30402 [14], npeacTaBnAeTCA AOCTATOYHO
npobnemaTuyHbiM, Lienecoo6pasHo onpeAenATh HU3LLYIO TENNOTBOPHYIO CNOCOBHOCTL MaTepuana yTennrena.

Ocoboe 3Ha4eHne ANA NOXapo6e30nacHoro NPUMEHEHUA LUTYKaTYPHLIX CUCTEM C MONTUCTMPOMbHbLIM yTennu-
Tenem UMeKT TePMOMEeXaHUYECKWE CBONCTBA ABKOPATUBHO-3aLIMTHbIX LWTYKATYPOK U, B YaCTHOCTH, UX «Tpeuu-
HOCTOMKOCTL». BaxkHOCTb aToro thakTopa CBA3aHa C TeM, YTO YMEHblUeHWe TPEeWMHOCTOMKOCTH WTYKaTypoK
COMNPOBOXAAETCA POCTOM KOMMHECTBA roploYUX NPOAYKTOB TEPMUHECKOro Pa3noXeHUA NonucTMpona, KoTo-
pble NOCTYNAIOT U3 BHYTPEHHEro oGbemMa CUCTEMb! B (hakes NNaMeH! 1 yBENUYUBAIOT ero MOLLHOCTb W BbICOTY.
K CoXaneHuio, B HACTORLIEE BPEMA He pa3paboTaHbl MeToakLl TabopaTopHbIX KCCMeA0BaHmMiA 3TOr0 napameTpa,
¥ eAUHCTBEHHLIM CNOCOOOM OnpeaeneHWA ero BIMAHWA Ha NOXapHYo 0NacHOCTb CUCTEM ABNAIOTCA NpAMbIe
orHeBble cnbiTanvA chacaaHbix cuctTem no FOCT 31251[10].

MoxapHas onacHOCTb HaBECHBIX BEHTHIMPYeMbix chacanos. ina HBO xapakTepHO Hanuyve BO3yLIHOro
3a3opa Mexay yrennutenem v o6NMLOBKOA. B 3aBUCMMOCTM OT MaTepuana Hecylero Kapkaca HaBecHble
BEHTUNUPYeMble hacanbl MOXHO pa3aenuTb Ha hacaibl C HECYILen NOAKOHCTPYKUMEN U3 a/llOMUHUEeBbIX
CMNaBoB, YrNeBOAOPOAHBIX CTANIBA C 3aWMTHLIMU MOKPLITMAMU, KOPPO3WOHHO-CTOMKON CTa/un [15].

B 3aBUCUMOCTH OT BMAA O6NMLIOBOK hacaHble CUCTEeMbI NOAPa3AENAIOTCA HA CUCTEMBI: C KepaMorpaHUTHOM
OBNULIOBKOIA; O6NMLIOBKOM KOMMO3UTHLIMW MaTepUanamin Ha OCHOBE afioMUHUA (aniokoBoHAa, perHoBoHA, annoInK
¥ Aap.); 06NMLOBKO B BUAE LUEMEHTHO-BONOKHUCTLIX NUCTOB ((hMBpOLEMEHT, aCOECTOLEMEHT); MEeTaNIMHECKUMK
06NMLOBKaMK B BUAE CAWAMHIOB, KacceT, naHenen v ap.

HasecHble BeHTUNMpYyeMble hacaabl — 3TO KOMNNEKCHAA CMCTeMa, COCTOAWAA M3 HeCyLUero, KOHCTPYKTUB-
HOrO CNOA (METANNMYECKAR NOAKOHCTPYKUMA), TEMIOM30NALMOHHOrO U BETPO3AWMTHOrO CNOEB W 06/ILOBOYHOTO
NOKPLITUA. MeTannuueckan NoAKOHCTPYKUMA BKNKOYAET B CEOR HeCyLUMiA Npodmunb, YCTaHaBNUBAEMBIM  Ha KPOHW-
TeilHax, KOTOpblE KPBNATCA K CTEHe.

B KayecTBe Tennon3oNALMOHHBIX MaTepuanos npumMeHnAioTcA Heroptoume (HMN) no FOCT 30244 [13] muHepa-
NOBATHLIE NAWTLI ANOTHOCTLIO OT 80 Ao 140 Kr/M3. B kavecTse ruApoBeTpO3alUThl yTENMTENA UCNONL3YIOTCA
NGO MUHEPANOBATHBIE NAUTLI C HAPYXXHON MOBEPXHOCTLIO N3 CTEKNOBONOKHA («KaWMPOBaHHbIE» NNNTH), nuéo
cneuuanbHaA naponpoxvuaeMan nonuMepHan nneHka.

BenvuvHa BO3AYWHOrO 3a30pa MeXAy HapyXHbIM 06NMLOBOYHBIM NOKPLITUEM U TENNTOU30NALMOHHbLIM
CNI0BM B 3aBMCMMOCTY OT TWna cucTemMs! coctasnAet oT 20 Ao 100 mm.

CambiM cnabbiM 3BEHOM MHOMMX CMCTEM (hacafioB ¢ BEHTUNMPYEMbIM 3a30POM, C TOUKM 3peHnA obecneve-
HUA HEOBXOAVMMOIA YCTOWYMBOCTH B CNyYae BO3HWKHOBEHWA NOXapa, A0 CUX NMOp OCTAIOTCA 3/1eMEHTbI NOAKOH-
CTPYKUMiA. TaK, CUCTEeMbI C aNOMWHUEBBIMM HaNPaB/AKLIMMM U TOHKOCNOAHOMA 06MLIOBKOIA NpU NoXape MoryT
paspyWwMTLCA, B CBA3U C TEM UTO allOMUMHUIA PE3KO TEPAST CBOU NPOYHOCTHBIE XapaKkTepucTUkK noa BO3AeN-
cTBMEM TemnepaTtyp, npesbiwakowmx 600 °C. B cny4ae Ucnonb30BaHWA KOHCTPYKTUBHDBIX 3/1EMEHTOB B BUAE
TOHKGNUCTOBLIX MPOMUNEN CYLLECTBYET ONlaCHOCTb TOTO, YTO CTANBHBIE ANEMEeHThI HAYHYT flehOpPMUPOBATLCA,
a LenoCTHOCTL 3alliMTHO-AeKOPaTUBHOrO 3KpaHa MoxeT BbiTe HapylweHa [16].

KOHCTPYKUMA KapKaca onpeaenAeTcA TUNOM NPUMEHAEMbIX CONMLUOBOYHBIX 3MIEMEHTOB, UX reoMeTpuye-
CKMMU pasMepamu, Maccoil U Cneco6oM KpenneHnA 06/IMUoBOYHbIX aneMeHTos. OCo6eHHOCTHIO G0MNbLMHCTBA
HaBeCHbLIX CUCTEM ABNAGTCA MPUMEHEHVE SNEMEHTOB W3 IMCTOBON CTaNU ANA 3alMThI BO3AYLWHOro 3a3opa B MecTax




|7 Hay4Ho-Texnuyeckne paspaborku

NPUMBIKAHWA CUCTEM K OKOHHbIM npoemam. 3TU 3eMeHTbl YCTaHaBNMBAIOTCA NMG0 No Bcemy NepuMeTpy
OKOHHOro npoema, NMBo No ero BepXHEMy OTKOCY.

Tun KpenneHns 06MULOBKK K 3NeMeHTaM KapKaca onpeaenAeTcA Kak MexaHUu4YeCKuM1 CBOMCTBaMM 1
pasMepamu 3NeMeHTOB 06NULIOBKK, Tak 1 (hOpMON NPUMEHAEMbIX 31EMEHTOB.

O6nULIOBOYHLIE NMANTH HA OCHOBE LIEMEHTHO-BOMOKHUCTLIX U ac6eCTOUEMEHTHBIX NIMCTOB KPYNHbIX pasMepos
(a0 1200x2400 MM) 06bIYHO KPENATCA K 3NeMeHTaM KapKaca C NOMOLLbIO CaMoHape3aloluux BUHTOB (LUypynos)
WUNW CTaNbHBIX OTPLIBHBIX 3AKNENOK.

KpenneHue KepaMU4eCKnX NAWT K 3/IeMEHTaM KapKaca ocylWeCTBNAETCA C MCMONb30BAHUEM crieunanbHbIX
CTarbHbIX 33XXMMOB — KNIAMMEPOB (TaK Ha3blBAeMOE OTKPbITO® KPEMNeHWe) Unu Ha CTanbHbiX WwTudTax, pacnono-
EHHbIX Ha 06PaTHON CTOPOKE NNUTKK (TAK Ha3bIBaeMOe CKPbITOe KpenneHue).

Kpennexve 06NMUOBOYHBLIX 3NEMEHTOB HAa OCHOBE aNiOMUHWEBLIX CNMABOB onpeaenfeTcA (POPMOA
06rmuoBKM. TPY UCNONB30BAHUK INEMEHTO8 06/MLIOBKM B BUAE NNOCKUX IMCTOB KpernsieHue ocyLWecTBNAETCA
Ha anOMUHMEBBIX 3aKNenKax WM BUHTax-camope3sax, Npy UCMoNb30BaHUK KacCeTHoro cnocoba (06nuuosxka
B BUAE 3NIEMEHTOB KOpob4yaToro Tuna) KpenneHwe OCyLWeCcTBNAETCA NyTeM HaBewuBaHuA 3TUX 3NeMEHTOoB
Ha cTanbHble WTUTHI, 3aKPenneHHbIe Ha HeCyLWMX NpotunAX Kapkaca.

MpoBeneHHble orHesble ueneliTaHuA HB® noasonunu BeIABUTL 0COBEHHOCTK MX NOXAPHOR OMacHoCTU!

* Haunbonee HaAeXXHbIMK ANA HABECHLIX CUCTEM TENNOW3ONALMN ABNAIOTCA KapKachkl U3 cTanu;

» AnA chacagHbIX CUCTEM C 06MMLOBKOW U3 NUCTOBLIX MaTepuanos, 0bnaaaioWwmMx A0CTATOYHO BbICOKON
TPELUMHOCTOUKOCTBIO U OTCYTCTBUEM CNOCOGHOCTH K B3pbiBOOGPA3HOMY PA3pYLLUEHUIO B YCNOBUAX TENMOBOIO
BO3AeinCcTBUA NoXapa, 60Mblloe 3HAYEHWEe UMEET UCMONb30BaHWEe CTANbHbIX 3NIeME@HTOB 3aLUWUTbI N0 KOHTYPY
OKOHHbIX NPOEMOB;

® AnA thacafHbIX CUCTEM C 06MLIOBKON M3 KepaMUYeCKON NAUTKM (KepamorpaHuTa) U OTKPLITOW CUCTEMOM
KpenneHwA, y4MTbIBaR BbICOKYIO BEPOATHOCTb UX PACTPECKMBAHUA U BLINAAEHWA, CneayeT npeaycMaTpusaTb
yBENM4YeHne KOnn4YecTea KIAMMEpPOoB B6NW3KM OKOHHbIX NPOEMOB;

» 0N1A hacaHbIX CMCTEM, MCTMONB3YIOWMX B KAYeCTBE KapKaca HanpasnALme U3 anioMMHUA 1 06NMLOBKY
13 KEPaMHUYECKUX MNWUT, PEKOMEHAYETCA NPUMEHATb KOMOUHALIMIO U3 CTANbHBIX M aIIOMUHUERBbIX HaNpPaBNAIOWWX,
fpY 3TOM CTanbHbIe Hanpas/RIoWWe CNeAyeT yCTaHaBNMBaTb HaJ, OKOHHBIMI NPOEMaMK U B HENOCPe ACTBEHHOM
6nM30CTM OT UX BEPTUKA/IbHLIX OTKOCOB;

& HanuyMe Ha o6NMUOBOYHBIX NIUTAX KOMNAyHAOB Ha OCHOBE IMOKCUAHLIX W NOMUAMPHLIX CMOM UK
akpunoBbIX KOMNO3uumiA ¢ pacxoaom He 6onee 600 r/M?, NpUMEHAEMbIX ANA NPUKNEUBAHUA AEKOPATUBHOM
KaMeHHOW KpOLWKK, KaK Npasuno, He NOBbIWAaeT NOXaPHYK ONacHOCTL (hacagHbIX CUCTEM;

* CNONb30BaHWe B (hacaAHbIx cucTemax 06MMLOBOK M KapKaca U3 anioMUHMeBOro Cnnasa NnoTeHUMansHo
OMacHo, Tak Kak CyL(ecTBYET BEPOATHOCTb €ro NnasneHnA ¢ 06pa3oBaHyeM ropALLero pacrnnasa, ABNAIOWeroca
BTOPUYHBIM UCTOYHUKOM 3aXKUraHuA, a 3TO MOXET Bbl3BaTb BO3rOPaHWE HWXXEepPacnonoXeHHbIX 3Taxen 3aaHnA
(6anKOHOB) UNKU KPOBNK U3 rOPIOYUX MATEPUANOB NPUCTPOEHHLIX 34aHWA MEHBLLUEN 3TAXKHOCTH, B CBA3M C 3TUM
HeoGxoauMO npeaycMaTpueaTh AONOMHUTENBHLIE MEPOMNPUATMA MO 3aLMTE 3TUX O6LEKTOB;

* PUMEHeHne B (hacagHblX CUCTeMax o6MMUOBOK B BMAE NMNOCKUX 3NEMEHTOB U3 TPEXCNOMHLIX M34enui
U3 anioMUHUEBOro NIUCTA CO CPEJHUM CMOeM U3 HEeroploYerc Marepuana Ha OCHOBE rMAPOOKNACH anioMUHUA
(rpynna ropioyectu cpeaHero ¢noA HI) He ABNAETCA ONacHbIM;

¢ MPW NPOYUX PaBHbIX YCNOBKAX UCNONb3OBaHWE OBNULIOBOK M3 TPEXCIOWHBIX NaHener ¢ oBLMBKaMK
U3 aIIOMUHUEBbLIX NIMCTOB M CPeAHWUM CNOEM M3 NonMU3oLmMaHypara ABNAETCA Gonee 6e30nacHbLIM Mo CPaBHEHUID
€ 06NULOBKON U3 TPEXCAOWHBIX NaHenew ¢ O6LWIMBKaMU U3 aNIOMUHUEBbIX NIUCTOB U CPBAHUM CNOeM U3 MOANGU-
UMPOBAHHOrO NMONW3TUNEHa;

* UCrosb30BaHue B (pacajHbiX CUCTeMaX anoMUHUEBLIX CNNABOB C GoMee BbICOKON TEMNEPATYpPOiA NNABNEHNA
NpUBOAWT B PAAE CNy4aeB K CYLECTBEHHOMY CHMKEHWIO MX NOXaPHON ONAcHOCTM U pacluMpeHuio obnacTu ux
NpUMEHeRus;

* UCNONb3oBaHWe B (hacafHbiX cUCTEMAax ANA FMAPOBETPO3alMTHl MUHEPANIOBATHOrO yTennuTens
NONMMEPHbIX NNEHOK TUNA «TaiiBek» RBNAGTCA 6e30nacHbLIM NPY YCNIOBUM, YTO O6NMLOBOYHBIE NNKUTLI 06NaaalnT
AOCTATOYHO BBICOKUMWU TEPMOMEXaHWHOCKUMMN CBOMCTBAMM, B TOM YWACNE TPELUMHOCTOMKOCTBIO U OTCYTCTBUEM
CNOCOGHOCTU K B3pbIBOO6PAa3HOMY paspyLIEHUIO B YCIIOBWMAX TENNIOBOrO BO3ASICTBUA Noxapa.

OnbIT UCMbITAHMIA CBUAGTENLCTBYET O TOM, YTO NMOXAPHAA ONACHOCTb CUCTEM YTeNNeHUA hacaaos 3aaHui
He TONbKO ONpeAeNAETCA NOXEPHON ONACHOCTbIO NPUMEHAEMBIX MATEPUANOB, HO U 3aBUCHT OT X KOHCTPYKTMBHOIO
ochopmneruA. MpAMYIO 3aBUCUMOCTE M@X Y NOXaPHO-TEXHNYECKUMI XapaKTepUCTMKaMN MaTepUanos 1 NoXapHoW
0nacHOCTH HB® MOXHO yCTaHOBMTL TONLKO ANA MAaTepUanos rpynnbl ropioydectu HM uM4-I3 no FOCT 30244 [13]
NPU U3BECTHbIX KOHCTPYKTUBHbIX XapakTepucTUKaX CUCTEM.

Ecnu B HaBeCHbIX CHCTEMaX UCNONL3YIOTCA HErOPIOYNEe MATepPUasbI, TO KNAace NoXapHOM ONacHOCTM CUCTEMbI
onpeAenfeTCA TONbKO NapaMeTpoM 06pYLIEeHUA 3/1eMEHTOB CMCTEMbI Maccoit Gonee 1 Kr, KOTOpbIiA 3aBUCUT
0T TEPMOMEXaHUYECKUX XapaKTePUCTUK MATEPUANA U KOHCTPYKTUBHOO PELLIEHUA CUCTEMb! M KOTOPbI MOXET
ObiTh OMpeaerneH, Kak Npaswno, TONbKO B Pe3yNbTaTe OrHeBbIX UCTIbITAHWUIA KOHKPBTHOI# KOHCTPYKLMK.
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Ipy NpUMeHeHU B HaBeCHOM hacaHON cUCTEeMEe MaTepuasnos rpynn ropioyecTy M4 n 3 (Hanpumep, B Kave-
CTBE HapyXXHOM OBNMLIOBKM) KNACC NOXAaPHOI ONACHOCTYU (hacaiHOM CUCTEMBI YCTAHABNIMBABTCR 00bI4HO kak K3.

[inA maTepuanos ¥ uaaenuin rpynn ropiodectu I n 2, ucnonsayemsix B Kavectee 06NMLOBKK, Takue 0HO-
3HAYHBIE 3aBUCUMOCTM C KITACCOM MOXAPHO ONACHOCTH KOHCTPYKLMM YCTAaHOBUTL HEBO3MOXHO 63 NnpoBeaeHuA
OrHEeBbIX UCNBITAHUA KOHCTPYKUUK B LENOM.

OTOT BONPOC ABMAGTCA O4EHb BaXKHbIM NPU PAcCMOTPEHUW NOXaPHOW ONacHOCTV hacafHbiX CUCTeM
¢ 06NULOBKAMU N3 KOMMOSUTHLIX TPEXCIOAHBIX NaHenei ¢ o6LmnBKam1 U3 anioMUHWEBLIX CNNaBos U CpeaRNM
CnoeM U3 NoMMepHbIX KoMnoauumui. Tak, ua 18 ucnbiTaHHbIX (hacaaHbix CUCTeM ¢ 06NMLOBKAMU U3 KOMNO-
3WUTHLIX Marepuance nuwb 10 KoMNo3uTos Bbinv AoNYWEHs! K MPUMEHEHUIO, XOTA BCE 3TU NaHenu umenn
MAEHTHYHBIE NOXAPHO-TEXHUUECKUE XapaKTepucTukv (roprodectb 1 v BocnnameHremocTb B1 unu B2) [15].

370 CBA3AHO C TEM, YTO MOLYHOCTb W BPEMA TENNOBOro Bo3AeHCTBUA, 0COGEHHOCTH NPOBEAESHWA NCMbITAHWA
no FOCT 30244 [13], a Takxe Tennodmuau4eckve CBOACTBA TPEXCNOWHBIX NAHENeH-CIHABUYEN C aNOMUHUEBLIMU
o6LwuBKamu (B Nepsyio oYepess, BoICOKWe KoahdUUMeHTH TeNNONPOBOAHOCTU U TENIDEMKOCTH) HE NO3BONAIOT
OLIEHUTb UX PeasibHYIO MOXAPHYIO ONacHOCTL N0 3TOMY MeToAy. MNoaToMy 3ameHa 3M1eMEHTOB KOHCTPYKLMK,
yCneLwHo NPoWweAWUX OrHeable UCTIbITaHNA B cocTaBe dacafHbix CUCTem, Kak npaswsio, Gonee aAeliesbimMi v
UMEIOLLVIMU UAEHTUYHbLIE NOKA3ATeNN FOpPOYECTH U BOCNNAMEeHAEMOCTH, ABNAETCA HEONpasAaHHON 1 MOXET
NPUBECTM K Tparuyeckum nocneacTBUAM.

CnenoBaTenbHo, K ¥cnosb308aHuio B HB® mMoryT 6biTb peKOMEHA0BaHbl TONbKO TakKne KOMNO3WTHLIE
naHenu ¥ marepuanbl, KOTOpble YCNEWHO NPOWNK OrHeBble WCMbITAHWA B cocTase acagHbiX CUCTeM
no MOCT 31251-2003 [10].

CnepayeT Takxe 06paTUThL BHUMaHWe Ha ucrionb3osaHue B HB® ropioyeit BNaropeTpo3awmTHOM MeMopaHbi
«TaiBeK» B COMETAHNM C KALlUMPOBAHHOA Hapy>XHOW NOBEPXHOCTbIO yTennuTenA. MoCKosbKy B HapY>KHOM Kaluu-
POBaHHOM COE TOMWMHOMR 1 MM COAEPXXMUTCA BbICOKUIA NPOLIBHT CUHTETUYECKOI0 CBA3YIOLLIEro, OTHOCALLErocA
K rpynne ropioyectut 4, Npy BO3HMKHOBEHUM NOXAapa TaKaA KalmpoBKa B COYETaHMK C roployen Mem6paHoi
«TaiBeK» MOXET NPUBECTV K PacnpoCTPaHeHWIO OTHA W noBpeXxaeHuio hacapa Ha 60sblion nAowaav.
MoaToMy NpUMeHeHue BNaroseTpo3auMTHON MembpaHbl «TaikBeK» B COHETAHWM C KalMPOBaHHON HapYXHOM!
MOBEPXHOCTLIO YTENNUTENA MOXET MMETb CEPbe3HbIe HeratuBHbie NOCNeAcTBuA.

3aknioyeHne

MpoBeAeHHbIE 3KCNEPUMEHTANbHbIE MCCIeA0BAHNA NO3BOMMNU BbIABUTH OCOGEHHOCTM NOXapPHOW ONacHOCTH
WITYKATYPHBIX CUCTEM HAPYXHOTO YTenneHuA hacagos 3aaHuii ¢ NPUMEHeHUeM MONUMEpPHbIX yTenauTene,
a TakXXe HAaBeCHbIX BEHTMNMPYeMbIX hacaaos.

Mo><apHan onacHOCTb CUCTEM yTenNeHvA hacaioB 3AaHUIi 3aBUCUT HE TONLKO OT NOXapHOW ONacHoCTH
NPUMEBHAEMbIX MaTEPUANOB, HO U OT KOHCTPYKTUBHOrO odopmnenna aTux cuctem. Ocoboe BHUMaHue cneayet
obpawarts Ha obecneyerne NoxapHo 6e30MNacHOCTV MECT NPUMbIKAHWA (hacaaHOR CUCTEMbI K OKOHHBIM U BUTpaX-
HbIM KOHCTPYKUMAM, Ha CTBIK® CUCTEM C BUAMMBIM U CKPbITbIM KPENAeHMeM KepamorpaHuTHbIX NIUTOK.

ina obecnedenuA Noxapo6e3onacHoro NMPUMEHEHWUA CUCTeM HapyXXHOW Tennov3onAuvM chacanos
304aHui, B TOM YUCNe ¢ UCroNb30BaHWeM roployux MaTepvwanos, CneayeT y4uTbiBaTe Cnepyloliee:

Kax10e NPUHLMAKANBHO HOBOE KOHCTPYKTUBHOE pelueHne (hacafiHoi cucTemMb! AOMKHO BbiTh NOABEPTHYTO
wenbiTaHmam no FOCT 31251-2003;

npuMeHeHue hacaaHON CUCTEMBI, NPOLLEALEeH OrHeBLIE UCNLITAHWA, ANA TUNOBLIX 31aHHA BO3MOXHO TOMBKO
B TOM Cfly4ae, ecnv yTennaeMoe 3aaHue umeeT rnaaxkuii chacas (663 3anafarolmx Mnm BbICTYNAIOWUX YHACTKOB),
MONHOCTbIO COOTBETCTBYET BCEM HOPMATUBHLIM TpeGoBaHUAM NOXapHo Be3onacHOCTK, a TaKXKe eCnu noXxapHaa
Harpyaka B NOMELLEeHWAX 3AaHUA He npesbiluaeT 50 Kr/mM? B nepecyeTe Ha APEBECHHY; BO BCEX OCTanNbHbIX CyYanx
NPOEKThLI NPUBA3KU CUCTOM YTen/IeHWA AOMKHbI NPOXOAUTL 3KCNePTU3Y U COrNacoBbiBATLCA B YCTAHOBNIEHHOM
nopAaKe.

MpakTiKa UCrioNb30BaHKUA B CTPOUTENLCTBE (hacafHLIX CMCTEM NOKa3ana, 4To opraKam rocyapcTBeHHOro
noapHoro Haaaopa (MTH) Npy ocyLWecTBNEHM KOHTPONBHBIX (PYHKUMIA Heo6xoauMO obpawaTts BHUMaH1e Ha
cnegyiowme MOMeHTb!:

UMEIOTCA MU B HANUYUM TEXHUYECKOE CBUAETENLCTBO Ha dhacafHylo CHCTeMY, 3aKniodeHue 06 orHeebIx
UCNBLITAHWAX OT UCNbITATENLHON nabopaTopun, AOKYMEHT, NOATBEPXAAIOWMKA Ka4eCTBO MaTepuanos 1 Bbinon-
HEHHbIX paboT (B HEM AOMKHbI ObiTb yKA3aHbl CPOKM rapaHTuu w CRyXObl CMOHTUPOBAHHOW CUCTEMbI), U
MHCTPYKLUMWA [ANA IKCAyaTupylouiend opraHu3aLmvu,

He UCMONb3YIOTCA NN B hacaAHoN cUCTeMe ANA 06WMUOBKM 1 U3rOTOBNEHWA NOACUCTEM, KPENeXHbIX N3AeNui,
yTennuTena MaTepuansl, a UHOra U HOBblE KOHCTPYKTUBHbLIE PELIEHWA, He NPeAyCMOTPEHHbIE B TEXHUYECKOM
CBMAETENbLCTBE (T. €, BHECEHHBIE U3MEHEHWA TaKOBbI, YTO ANA NOATBEPXXAEHWA NPUroaHOCTH cUCTEMbI TpebyeTcA
HOBOE TEXHW4ECKOE CBUAETENbCTBO);

HE HapyleHa Nu BbICOTHOCTb NPUMEHEHUA (acaAHbIX CUCTEM, NPedyCMOTPEHHAA B TEXHUMECKCM CBUAETENLCTBE;
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UMEIOTCA N B HANWYMK AOKYMEHTbI, NOATBEPX AAKOLLME NPOMCXOXAEHWE MaTepUanos, BXOAALLUMX B CUCTEMY,
0cOoBEHHO UMMNOPTHOrO NMPOU3BOACTBA;

AOCTATO4HO MM YeTKO (hOPMYNUPYIOTCA B TEXHUYECKOM CBUABTENbCTBE TpeboBaHUA K NpuMeHAEMbIM
B CMCTeMax marepuanamM ¥ KOHCTPYKTUBHbIM PeLleHWAM: BeTPOrMAPO3aLUMTHOR NaponpoH1uaemoi membpaHe;
BENMYMHE BO3AYWHOro 3a30pa B CUCTEMS; 0BOCHOBbLIBABTCA NTU HEOBXOAUMOCTb AONONHUTENBHOTO NONUIDUPHOTO
NOKPLITUA HA METANNUYECKUX OUMHKOBaHHBIX NPOMNAX, MASHTUDUKALUMKU MaTEpHanos, NMPUMEHAEMbIX B CUCTEMS;

obecniedeHa N naeHTMMKaLMA anbboma TEXHUHECKUX PeLLIeHIiA, NPWIAraemMoro K TEXHUHECKOMY CBUAETENbCTBY.

B HacToAulee BPpEMA TeXHUYEeCKOe CBMAETENLCTBO ABMAGTCA OCHOBHLIM HOPMATUBHLIM AOKYMEHTOM,
paspeLaloLumMm npumeHeHne hacagHoil cucTeMbl. BMecTe ¢ Tem kaxaan HaBecHan hacagHan cucTemMa umeeT
CBOW KOHCTPYKTUBHbIE OCOBEHHOCTH, KOTOpLIe 4acTo TpebyeTCA BHECTW B ant60M TEXHUMECKUX peleHni
nocne npoeBefeHuA OrHeBbIX UCNbITaHWNA,

CnoxuBLIAACA NPaKTUKa NPOBBAEHWUA OrHeBbIX UCNbITAHWA NoKa3ana yenecoobpasHOCTb BblAavn H3roTo-
BUTENIO thacaHoii CUCTEMbI NOMUMO NPOTOKONA UCMbITAHWIA 3aKMNIOYEHWA, B KOTOPOM Bbinu 6bl KPaTKO ONUCaHb!
OCHOBHbIE KOHCTPYKTUBHbIE 0COBEHHOCTM hacagHoi CUCTEMbI (NPUMEHAEMbIE MaTepuanbl, CXemMa MOHTaXxa
M KPenmneHUA CUCTEMbI, CONPAXKEHUE CUCTEMbI C OKOHHBIMA NpoemMamu 1 ap.).

B cBRan ¢ atum mHcnekTopam IMIH cnegyet Tpe6oBath OT pa3paboTYMKOB HE TOMBKO TEXHUYecKoe
CBUAETEenbCTBO Ha hacafHylo CUCTEeMy, HO U otbUumManbHoe 3aKioHeHe 06 OrHeBbIX UCNBITAHMAX OT UCNbITa-
TenbHon nadoparopuu,
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I.R. Khasanov, 1.S. Molchadsky, K.N. Gol'tsov, A.V. Pestritsky
Fire Hazard of Suspended Face Systems

There have been presented the results of the analysis of fire hazard of suspended face systems. The basic
rules of fire testing procedure of external heat insulation systems are under discussion. The data of fire testing
of ventilated suspended face wall have been considered. Certain peculiarities of fire hazard of plaster systems
of external heat insulation of facades and suspended ventilated facades have been determined. Some structural
solutions have been proposed which allow to increase fire safety of face systems. Some recommendations are
given to provide safe use of systems of external heat insulation of buildings facades and to control the use of the
face systems performed by the fire supervision bodies.




