K Bonpocy npuBA3Ku CUCTEM
HapYXHOro yTenneHusa K pacagam 3aHui

CoBpemeHHble HOPMbI MOXapHO 6E30MacHOCTW 34aHni U coopyxeHnin (CHull 21-01-97* «[oxapHas 6e30nacHOCTb
30aHUIA 1 COOPYXEHWIt») PernameHTUpyIOT MHOTUE NPUHLUNNANbHbIE TPEO0BaHNA 06ECNeYeHUs NoXXapHOW 6e30MnacHo-
CTU NpYU NPOEKTUPOBAHUI 3[aHNA U COOPYXXEHUI, KaK B YacTW 06ECMeYeHus OrHeCTONKOCTI 3[aHNiA, NPeaoTBpaLeHns
pacnpocTpaHeHus noxapa no 34aHNI0, TaK U B 4acTu 06ecneyeHus 6e30nacHOCTY NIOAeR NpY UX 3BaKyaUuy 1 CnaceHuu
13 3[jaHKA B Cy4ae BO3MOXHOr0 noxapa.

A.B. MecTpuukui,

pykoBogMTEN LIeHTpa NpoTHEONOKAPHLIX MCCNENoBa-
HuA UHWWCK um. B.A. Ky4epeHKko, YieH SKCnepTHoR
nogrpynnel «KoopoMHALMA HAYYHBIX MCCNEqoBaHMA
dhacagHbix CMCTEM»

B nepsyio ovepeas 3TO HOPMUPOBaHWE MNpe-
AenoB OrHeCTOMKOCTW W KNaccos noxap-
HOW ONacHOCTW HECYLLUX W OrparkgaoLLmx
CTPOMTENBHBIX KOHCTPYKUMIA B 38BUCUMO-
CTW OT CTENEeHW OrHECTORKOCTW, KNaccos
KOHCTPYKTUBHOM M (DYHKUMOHANLHOW No-
MEPHOW ONacHoCTU 3aaHui, HOPMUPOBa-
HWE NOXapHO-TEXHWHECKUX CBOWCTB Mmare-
pPUanos, NPUMEHABMBIX Ha NYTAX 9BaKyauWn,
HOPMWPOBAHWE OFHECTOMKOCTU MHXEHED-
HOro 00OpPYAOBAHWA W T.M., HOPMMPOBA-
HWE KONWYecTBa 3BaKyaUNOHHLIX BbIXOA0B
3 30aHVA, NPOTAKEHHOCTH MyTeln aBaKkya-
LMK, MEPOMPUATWIA NO OrPaHUHEHWIO M0~
Laauv, WHTEHCMBHOCTK WU NPOLOMMXUTENb-
HOCTW noxapa, v 7.0. Ecnun He satparvears
MeponpuaTUA No obecneveHuio 6e3onacHo-
CTW NMI0AEN, TO NPAKTUHECKW BCE OCTASIbHbIE
MEPONPUATWA HANPaBNeHbl HA OrpaHuYeHe
pacnpocTpaHeHua noxxapa BHYTPW 34aHus.
OpHako B HALLWX NPOTUBOMOKAPHBIX HOP-
Max NPaxKTU4ecKkn He paccMaTpUBaKoTCs He-
KOTOPbIE O4eHb CYLLIECTBEHHbIE BOMPOCH,
BNUAOLLVME Ha obLLYIO NoxapHyto 6esonac-
HOGTb 3faHus, B 4aCTHOCTW BONPOCH! OrpaHu-
YEHWA BO3MOXHOCTM PacrpOCTPaHEHWs MNOXa-
pa Nno BbICOTE 3[1aHWIA CO CTOPOHbL! hacafos.
B nepsyio o4epefis 310 OTHOCKUTCA K KOHChK-
rypauvu chacanoe 3paHvii (rasHbiM oBpasom
NPU HaNUYUK BHYTPEHHWX BEPTMKANLHbLIX U ro-
PU3oHTanNbHLIX YITIOB Ha thacafax 3aaHni)
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W K pasmepam BepTUKankHbIX U rOpU30oHTaNb-
HbIX NPOCTEHKOB MEXOY OKOHHLIMW Npoema-
mn. Mexay TeM 3T NapameTpsl 3AaHua MoryT
CYLLECTBEHHO BNWATL HA CKOPOCTL W NNno-
Lafk pacnpocTRaHeHNa NxKapa no 3aaHmnio.
CoBeplweHHO 04eBUAHO, HaNPUMEP, YTo
BbICOTa MEX[YITAKHOIO NPOCTEHKA MEX-
[y OKOHHLIMK NPOEMaMK ABNRETCH O4eHb CY-
LLIECTBEHHBIM 3/1EMEHTOM B HAaCTW OrpaHunye-
HWA BOSMOXHOCTW PACNPOCTPaHEHWs Nnoxapa
Ha BbiLLEeNexallui, OTHOCKTENEHO o4ara no-
Hapa, aTax 3faHuA, Hem Bonklue BkicoTa
NPOCTEHKA, TEM MEHbLLUE BEPOATHOCTL Nepe-
Opoca nnameHn Ha BbiLLEPACTIONOMEHHbIRA
aTaxK 30aHus NPY NPO4KX PABHBIX YCNOBUAX.
Taroke COBEPLUEHHO NOHATHO, YTO,
PV PacnoNoOXeHW OKOHHOrO Npoema
Ha HEKOTOPOM «KPUTUYECKOM» DACCTOAHUK
OT BHYTPEHHEr0 yrna 3aaHuns, BeicoTta hakena
NNaMeHn M3 OKOHHOrO NPOEMa o4ara noxa-
pa MOXeT CYLLECTBEHHO NPEBLILLATE BbICO-
Ty hakena Npu noxape Ha NNoCKOM y4acTke
thacana anaqma. B atom cnyyae dhaken nna-
MeHW ByAeT HaxXOAWTLCA B CTECHEHHbIX YCNo-
BuAX 1 ByaeT NPOABNATLCA Tak Ha3LIBaeMbI
KamuHHbIR 3chchekT, KOTopLIR yBENM4MBaeT
BEPTUMKANLHYID CKOPOCTL NOTOKA 1 ero Bbl-
coty. Kpome Toro, 310, B CBOIO 04epes, MO-
KET NPUBECTU K YBENMYEHMIO CKOPOCTY BO3-
[yxooOMeHa B o4are noxapa, yBenu4eHuo
WHTEHCWMBHOCTM 11 MOLLIHOCTW NpOLIEcca rope-
HWS 1 COOTBETCTBEHHO K YBENUHYEHWMIO BbICOTbI
thakena, 410, 6E3yCNoBHO, YBENWUMT Onac-
HOCTb W NOCNEQCTBNA BOIMOMHOIO NOXapa.
B MICH 4.19-2005 «BpeMeHHbie HopMbl
W NpaBMNa NPOeKTUROBAHNA MHOMOMYHK-
UMOHANLHLIX BLICOTHbLIX 3[aHWA U 30aHMUA-
KOMMNNEKCOB B ropofe Mockee» B kavecTee
OAHOMO 13 AMMEKTUBHBLIX KOHCTPYKTHUBHBIX
MEPONPUATIA, NPEA0TBPALLIAIILLIMX paCc-
npocTpaHeHve noxapa no dacany snaHu,
npueefeHo TpeboBaHne YCTaHOBKW B YPOB-
HE NPOTWBONOXAPHLIX NEPEKPLITUIA BLICOT-
HbIX 30aHWIA CneumanbHblX KO3bIPbKOB MK
BbICTYMOB U3 HEMOPIOYUX MATEPUANOB (LUK-
PUHOM He MeHee 1 M), a TakKe NpUMeHe-
HWE ChneuUranbHbIX NPOTUBOMNOXAPHLIX LUTOP
B OKOHHbIX NpOEMax, NEPEKPbLIBAIOLLINX
3TW NPOEMbI MNP BOZHUKHOBEHWW NOXa-
pa. OaHaKo 9TV KO3bIPbKKW YCTaHaBNMBAaOT-
cA ¢ warom 50 M NO BLICOTE MXMNOrD BbICOT-
HOrO 3faHus unu ¢ warom 90 M Ans 3paHni
apyroro knacca yHKLWMOHaNEHOR noxap-
HOM ONAcHOCTK. B 3TOM OOKyMEHTE Takxe
HW4YEro HE TOBOPWTCA O BLICOTE NPOCTEHKOB
1 KoHMrypauuu thacagos.

YauThiBas sce Honee LWWpoKoe npume-
HEHWE B MAacCOBOM, B TOM YWUCNE BbICOTHOM
CTPOWTENLCTBE HABECHLIX (hacafHbIX cuc-
TEM C PasNMYHLIMK BUAamMy 0BNWLIOBKKW, pas-
NAYHBIX CUCTEeM yTenneHus ¢ NonMMepHbI-
MW YTENNUTENAMW 1 3ALLMTHO-AEKOPATUBHbIX
06NVLOBOK, UMEIOLLIMX BECHMA PAasNUYHYIO
peansHyo NOXapHY ONacHOCTs, BONPOC
NPUBA3KA 3TUX CUCTEM K KOHKPETHLIM 3aa-
HMAM, UMEIOLLIMM BbiLUEYKa3aHHbIE 0CobeH-
HOCTW KoHdDUrypauun chacanos, npruobpe-
TAeT CepLE3HOE 3HAYEeHHe.

B obBbineHHoM cozHaHum ObITyeT MHeHue,
4TO ecnu, Hanpumep, HasecHas thacan-

Has cMCTEMA MMEET KNAcC MNoapHoW onac-
HOCTK KO, TO oHa MOXET NPUMEHATECH KakK
YrogHo W rae YroaHo.

OpHako B aTOM CBA3KM CNeayeT NoaYepK-
HYTk, 4TO NKB0E UCNbLITaHWe U MaTepua-
NOB, W KOHCTRYKUWIA AOCTATOYHO YCNOBHO,

W peaynbTaTtbl 3TUX WCMLITAHWIA MMEIOT BNon-
HE onpefeneHHyilo obnacTs NPUMEHEHWS.

W ana npaevnsHOro NpUMEHeHUs pesynsTa-
TOB 3TUX WCNLITAHWIA BAXHO 3HaTk 0cobeH-
HOCTM 3TKX METOAOB UCMbITAHMIA.

B koHTEeKCTe Npueasky hacagHelx cuc-
TEM Ha 3QAaHWAX CO CNOXHOM KoHUrypa-
uwei dpacanos, roeops 0 YCNOBHOCTM
nBoro BUOAa MCNLITAHWIA, A UMEID B BUAY
METOAMKY W PE3YNLTATEl OrHEBBLIX MCMLITAHMIA
chacagHbix cuctem no NOCT 31251-2003
«KOHCTPYKUMK cTpoMTENbHbIE. MeToas! on-
peneneHvs NoxapHoi onacHocTy. CTeHsb!
HapPY»KHbIE C BHELUHEN CTOPOHbI». B cooT-
BETCTBUKM C 3TOM METOAWKON UCNbITAHUA ha-
cafHbIX CMCTEM NPOBOAATCA Ha NIMOCKOM
thparmeHTe cTeHsl. B ceaan ¢ 3TuM BO3HMKA-
€T BONpoC: BCAKAA N1 CUCTeMa, NpoLueaLas
orHessle ucneitanus no MOCT 31251-2003
W MMEIoLLIas KNacc NoXapHoW onacHo-
cTv KO, MOXET NPMMEHATLCA Ha 3AaHWaX
CO CNOXHOW KoHburypauven chacana?

OcobenHocTeio FOCT 31251-2003 aB-
NAETCA TO, YTO OH MO3BONAET CNpefenaTs
NOXAPHYIO OMACHOCTE KaK LUTYKATYPHBIX
CWCTEM HapPY»KHOro yTenneHua acanos
C NPUMEHEHWEM NONUMEPHBIX YTEnnuTe-
new, Tak 1 NOXapHyio oNacHoCTL Hasec-
HbIX hacagHbix cucteM. EcTecTBeHHO, 4TO
npw ONpPeaeneHun NOXapHoi ONacHoCTH
PasNUYHBIX CUCTEM YTEMNEHWA OMUHUPYIOT
PazNMYHbIE NOXAPHO-TEXHUHECKME XapaKTe-
PUCTUKM 3TUX CUCTEM.

MpW OrHEBLIX UCMLITAHUAX CUCTEM YyTen-
NEeHWs C NONUMEPHBLIMK YTENNWTENAMW, TAK
Ha3bIBAEMbIX LUTYKATYDHBLIX CUCTEM, Kak



npasuno, AOMUHUPYIOLLIMM NapamMeTpoMm, Xa-
PaKTEPWZYIOLLMM KOHCTPYKUWIO, ABNAETCA
TENNOBLIAENEHWE, TO ECTL KONWYECTBO Te-
nna, BbIAENAEMOro CUCTEMON yTenneHuna

B NpOLEcce OrHesoro BosaencTeuna. Mocne
KONWHECTBEHHOrO ONpeaeneHmna TENNOBLI-
AeneHnn ycTaHaenveaeTca, NpesbiluaeT N
3TO KONWYECTBO BbIAENUWBLLIErocA Tenna
HOpPMMPYeMble 3HaqeHus 1 cnocobeTey-

erT N1 UCMLITaHHAA cucTema nepebpocy no-
Kapa Ha BbILLEPACNONOKEHHbIN 3Tax 30a-
HWUR Yepes OKOHHbIA Npoem.

[na HasecHsIx dhacaHbIX CUCTEM, B KOTO-
PbIX MPUMEHRIOTCA OBNMUOBKK M3 HErOPHIHMX
MATEPWANOB, AOMUHUPYIOLLMM NapaMeTpom,
XapaKkTEPU3YIOLLIMM NOXaPHYI0 0NacHOCTs
CUCTEMBI, SBNAETCH 0OpPYLUEHWE 3NEMEHTOB
thacapga maccon bonee 1 kr. ITM cucTems!
He BNWAKT Ha NPOLECC pacnpocTpaHeHns
noxapa no BLICOTE 3AaHWSA, HO WX NpUMeHe-
HWE OrpPaHU-MBAETCSH BbICOTOM 3[aHWUA C TOY-
KW 3peHna obecneveHna BesonacHon sea-
Kyauui niopei v 6e30NacHoCTW NUHHOro
cOoCTaBa NoXKapHLIX NoapasfeneHnia.

[na HaeecHbIX dhacaaHbix cucTem ¢ 06-
NNLIOBKEMI M3 FOPIOYUX MATEPWANOB KpUTe-
PUAMKW OUEHKKM Knacca NoxKapHoA onacHo-
CTW RBNAIOTCS, KaK NPaBuno, BCE NPU3HaKK
NOMXaPHOW ONAcHOCTW: TENNoBLIABNEeHVE,
o6pyLUEHNE, HANKYME BTOPWUHHBIX UCTOYHW-
KOB 3aXXUraHua 1 NoBpexaeHue marepuana
06MNLOBKA. DT CUCTEMBI NPU COOTBETCT-
BYIOLLMX YCNOBWAX MOMYT NOBNWATL HA NPO-
LleCC pacnpocTpaHeHun noxapa no esicote
30aHKUSA, Ha KOTOPOM OHW MPUMEHRAIOTCS.

Orciona, BoaBpallance K npotneme pac-
NPOCTPaHeHUA NoXapa no 3AaHVIo C BHEeLL-
HeW CTOPOHb! M YHUTHIBaA BbILUECKa3aHHOe
B 4aCTV MPUMEHREMBIX KPUTEPUER OLIEHKA
Knacca NoxapHoM onacHOCTH CUCTeM yTer-
NIEHWS, W CNENYeT BO3MOXHOCTL PasNMYHOro
BNUAHWA CHCTEM yTenneHus chacanos Ha pac-
NPOCTPaHeHne noxapa No BbiCoTe 3AaHWA.

Hanpumep, AOCTaTOYHO YacTo 3BYHaT Co-
MHEHWS! OTHOCUTENBHO AONYCTUMOCTW NPK-
MEHEHWA B BLICOTHOM [OMOCTPOEHWN Te-
NNOWU3ONALMOHHBIX CUCTEM C TOHKWUM
HapyXHbIM WITYKATYPHbIM cnoem. Ha ca-
MOM Oene A He BUKY 3Aech HONbLUMX Npo-
6nem, NOCKOMNbKY CUCTEMA, HOPMANbHO No-
kazasluan ceba NPy OrHEBLIX MCMLITAHWAX
no craHpapty MOCT 31251 1 rpaMoTHO NpK-
BA3AHHAA K KOHKPETHOMY OBLEKTY, HE MOXET
NPeACTaBnATs PeanbHon NoXKapHon onac-
HOCTIW. KOHEYHD, NPW YCNOBWMK, YTO AaHHas
ciucTEMa NPABMNBEHO CMOHTUPOBAHA W B HEW
WUCMONbL30BaHbI CUCTEMHBIE NPOAYKTHI 1,

B TOM YMCNE, CMNONbL3YeTCA NeHONONMCTH-
pON, AONYLUEHHLIA K NPUMEHEHUIO B CUCTE-
Max Hapy)KHOro ytenneHua. Heynosnetsopu-
TeNbHOE Ka4ecTBO MOHTaXA, 3aMeHa OaHWUX
CUCTEMHbIX NPOAYKTOB Ha Apyrue, 0CoBeHHo
Ha He NPOBEPEHHbIE B NPOLECCE OMHEBLIX
WCNBITAHWA, CNOCOBHO CBECTW «Ha HeT» BCe
YCUNWA, HanpasneHHble Ha oBecnedeHue no-
xapobezonacHocTu chacana. Moatomy, ecnu
Ha BLICOTHLIX 30aHUAX DYAYT NPUMEHATLCH
LUTYKaTYPHBIE CUCTEMBI C NEHOMNONUCTUPONbL-
HbIM yTEnnUTenem, NPeacTaenaeTca Heobxo-
[AMMbIM YXECTOHUTL KOHTPONb 38 Ka4ecTBOM

MOHTaXKAa 1 HOMEHKNATYPOIN NPUMEHAEMBIX
B CMCTEME MaTepuanos W N3Aenuii.

Ons cucTem yTenneHus ¢ TOHKUM
NEeKopaTNBHO-3aLUMTHEIM CNOeM W yTen-
nWTeneM M3 neHononucTupona, npobne-

Mbl NPUBASKK 3TUX CUCTEM NPaKTUHECKN
He CYLLECTBYET, TaK Kak Anf 3TUX cuc-

TEM Ha CNOXHbIX y4acTkax hacana umeer-
CA BO3MOMHOCTL 3aMeHbl NeHONONWUCTUPO-
na Ha HeropKYMe MUHEpPanoBaTHbIe MNUTHI,
W B EHHOM KOHTEKCTE 3TN CUCTEMbI ABNA-
I0TCA AOCTATOHHO «MMOKUMW».

Bonbluvx Nnpobnem He BO3HWKaEeT U C Ha-
BeCHbIMK (hacapHbIM1 cucTemMamu c 0b-
NUUOBKaMK 13 (DUBPOLIEMEHTHBIX NWT
Ha cTanbHOM kapkace. [Ina 310ro Buaa cuc-
TEM EAMHCTBEHHBLIM YCNOBUEM, Y4MTbLIBAA
TepMoMexaHuHecKkne ceoncTea cmnbpoue-
MEHTHBIX NNWT (GONbLLUYIO BEPOATHOCTL Pac-
TPECKMBaHWS NPW OTHEBOM BO3AENCTBAN),
ABMNAETCA YBENUHEHWE KONWYECTBA TOYEK
KpenneHusa K HanpasnAaoLwmMM Kapkaca ¢ ue-
NbIO OrPaHUHEHNA Maceel NaJaloLLMX KyCKOB
06nuLoBKKY (BENUYMHOM He Donee 1 Kr).

Bonee cnoHoi aBnaeTcs npodnema npu-
MEHEHWs Ha CNOXHbIX y4acTkax chacana Ha-
BECHbIX (hacafHblx cucTem ¢ 0BNMLIOBKOR
13 KEPaMorpaHUTHLIX MAWT, ONATh Xe UCXO0-
08 U3 coobpaxeHWn orpaHuHeHus Maccol
Napaiownx KYCKOB KepamorpaHiTa npy ero
BO3MOXHOM PAa3pyLUEeHW B NPOUEcce noxa-
pa. [Ina HasecHbIx hbacafHbIXx CUCTEM C Kap-
KacoM 13 anioMUHWEBLIX CNNasos, yYUTbIBasA
ero Temneparypy nnasnexws (670°C), Heab-
XoaMMo oBecneumTs COCTOAHWE, NPW KOTO-
POM KEPaMOorpaH1THbIE NNWUTI, A&Xe B pas-
PYLLEHHOM COCTORAHWK, coXpaHsani bl cBoe
NPOSKTHOE NONOMEHWUE, YTO UCKMDHAno Bbl
pUCK nonagaHus haxkena nnameH Bo BHYT-
peHHWIn obbem cucTeMsl. [na aToro cneayet
YBENUYATL KONWMHECTBO KNAMMEDOB Creum-
anLHOroO UCNONHEHWMS, KOHCTRYKUWS KOTO-
PbIX He NO3BOMUT NPOU3ONTY OOPYLLUEHWIO
KYCKOB KEPAMOrpaH1Ta v HapyLnTs LienocT-
HOCTb CUCTEMbI B LIENOM.

BmecTe ¢ Tem 3geck cnegyet oT-

METUTE NPOTUBOPEHYME, 3aNoXeHHoe

B MICH 4.19-2005. 31o npoTtvsope4ue 3a-
KNOHMAETCA B TOM, 4TO B nn. 6.36 1 14.25 ye-
TaHaBNWBAETCH, YTO HaPYXKHbIE CTEHbl [OMX-
Hbl UMETh Knacc noxapHon onacHocTy KO,
a B n. 14.23 ykasaHo, 4To Hapy»Hble CTPOU-
TeNbHbLIE KOHCTPYKUWMK HE [OMKHLI 06py-
LIATLCA YACTUMHO MK MOMHOCTLIO B TeHeHne
nepyroaa BPEMEHW, COOTBETCTBYIOLLEro UX
npefeny orHecTonkocT. Mexay Tem Knacc
noxapHon onacHocT KO, no FOCT 31251,
npennonaraeT BO3MOXHOCTL NafeHuna ane-
MmeHToB thacana maccoi fo 1 kr. B ces-

31 ¢ 3TMM B MITCH 4.19-2005 cneayet 6o-
nee H4eTKO YCTaHOBUTL 3TY HOpMY. Y4uTeiBan
BLICOTY 3AaHWI U BLICOKME CKOPOCTW BET-
pa Ha 3TUX BbICOTax, NPEACTaBNAETCA HE-
0BX0AMMbIM MCKNKQYNTE BOSMOXKHOCTE Na-
[eHvs anemeHToB (hacapa Nboi Maccel.
OpHaKo cneayer y4uTbIBarts, 4To 3710 Tpebo-
BaHWE Pe3KOo OrpaHu4MT HOMEHKNATYPY Ma-
Tepuanos W W3Nenui, KOTopble MOryT BbITh
MCNONL30OBaHLI B KA4ecTee 0bnNUUOBKK B Ha-
BECHLIX (hacafHbIX cUcTeMax.

Ewe Bonee cnoxHoWm Npobnemon AsnaeT-
Csl NPUBA3KA HABECHLIX (DacafHbiX CUCTEM
¢ OBNULIOBKOW M3 KOMMNO3UTHLIX NaHenen.

MNoskapHasi ONacHOCTE KOMMOSWTHBLIX NaHe-
nein onpeaenaeTca Hanu4uem ropioYero no-
NUMEPHOro CNost, PAcNoNOXEeHHOro Mexay
anoMuHreBsIMK oblumekami. Kak cnegyet
3 Pe3yNLTATOB TEPMUYECKOrO aHanvaa cpef-
HEro CNos KOMMO3WTHBIX NaHenen pasnu4HbIX
NPoON3BOAMTENEN B 3TWX NaHenax OCTATO4-
HO 4ACTO MPUMEHAIOTCA CBOW OPMriHars-
HblE PELenTypbl Matepuana CpefHero cnos
¢ onpeaeneHHLIM COOTHOLLEHWEM TENNodu-
3NHECKUX, TENMOTEXHUYBCKNX 1 NOXAPHO-
TEXHWMECKWMX CBOMCTB. K 3TUM CBOMCTBaM
cneayert OTHECTW TeMnepaTypy USMEeHEeHUs ar-
PEeraTHoro CoCTORHKA, TEMNEpaTypy Hava-
na TEPMUHECKOro PasnoXeHus, TeMneparypy
BO3MOXKHOTO BOCMNAMEHEHWUSA W CAMOBOG-
nramMeHeHWs, a TAKKE HU3LLIYIO TennoTBop-
HYIO CNOCOOHOCTL. 3HAYEHMA 1 COOTHOLLIEHWE
3THX XaPaKTEPUCTUK ONPENENAIoT B KOHEYHOM
UTOre NOMapPHYD ONAacHOCTL NaHEenNu B LIENOM.

Kak npasuno, NpakTMyecky BCe KOMMo-
3uTHbIe NnaHenu knacca FR (ecnu ncnone-
30BaTH MEXAYHAROAHYIO KnaccudmKaumio)
OTHOCATCA K rpynne ropiodecty M1 v rpyn-
ne socnnameHsemocT B1 no FOCT 30244
1 FTOCT 30402 cooTBeTCcTBEHHO. JTa cuTya-
LM BbiZBaHA OCOGEHHOCTAMYW BbilLEyKasaH-
Hbix TOCT v TennotuanyeckumMy CBONCTBAa-
M4 KOMMNOSWTHBIX NaHenemn.

OnHako vix peansHas noxapHan onac-
HOCTb, ONpeaensemas BbilLeyKasaHHbIM Ha-
GOpPOM CBOMCTB, MOXKET ObITh yCTaHOBNEHA
Toneko no NOCT 31251 8 cocTaee Hasec-
HbIX hacagHbIXx CUCTEM.

MpaxkTUiIecky BO BCEX HABECHLIX thacagHbIX
cucTemMax ¢ 06NULIOBKOM KacCeTHoro TMna,
YCMNELUHOo NMPOoLUeALLMX OrHEeBble MCMLITaHUS
no FOCT 31251 1 umetowmx Knacc noxap-
HoM onacHocTk KO, no nepumeTpy conpsixe-
HWA CUCTEMBI C OKOHHBIMW MPOEMaMK NpUMe-
HANWCb CTanbHBIE NPOTUBONOKAPHBLIE Kopoba
obpamneHus, MMEBLUME NO KOHTYPY CONpRxKe-
HWA BLICTYNLI-BOPTVKM ONPEAeneHHbIX pas-
Mepoe. HasHaueHwe BeiCTynos-60pTMKOB 3a-
KNIOYaeTCH B MAMEHEHWW TPaeKTOpUW thakena
NNaMeHK 13 NPOEMA rOPALLIEro NOMELLIEHSA
W OTHECEHME ero oT OPOHTANLHOM NNOCKOCTH
o6nuuoBkK hacana. 3Ty OCTUraeTca Ox-
naxaexve akena nnamMeHy Ao TeMneparyp,
NpW KOTOPbIX HE NPOVUCXOOUT pacnagneHus
antoMUHNEBbLIX OBLLMBOK W HE QOCTUraloTcs
TEMMNEepaTypbl BOSMOXHOMO CaMOBOCTIaMEHE-
HWA CPeaHEro NONUMEPHOro Cnos.

[Mo3TOMY NPaKTU4ECKKU BCE HaBECHbIE dha-
cafHble cUCTeMbl C 0BNULIOBKaMK KacceT-
HOrO TWUMa M3 KOMMO3UTHBIX NaHenen ¢ anio-
MUHVUEBLIMW ODLUMBKaMM NPUMEHSAIOTCA
CO CTansHbIMU NPOTUBONOMAPHBIMW KOPO-
HamW C BLIHOCOM BbICTYNOB-00PTOE 3a OC-
HOBHYIO NNOCKOCTL (hacana, Benu4mHa Ko-
TOPOro YCTAaHOBNEHA B NPOUECCE OrHEeBbIX
wcneiTaHwii! Bee apyrve TexHu4eckne pe-
LUIEHWA BbI3LIBAIOT y MEHA BonbLUve CoMHe-
HWA 1 CKOPEE BCEro Bbi3BaHb! HEKOPPEKT-
HbIM NPOBEAEHMEM OrHEBLIX UCMBITAHWA.

370 Xe OTHOCUTCH W K 0BNULOBKE OTKOCOB
OKOHHbBIX NPOEMOB KOMNOSWTHLIMW NaHENAMU.
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MHe M3BECTHBI TONLKO YeThIPe BUOA KOM-
MO3UTHLIX NaHenewn, KOTOPbIE MOryT NPUMEe-
HATECA ANA 0ONULOBKKM OTKOCOB OKOHHbIX
npoemos. 310 Alucobond A2, Alpolic A2,
Alpolic FR/SCM u Alpolic FR/TCM.

Mpw atom noa 06NULIOBKON N3 KOMMNO3UT-
HiIXx nadenen Alucobond A2 unu Alpolic A2
06A3aTeNLHO YCTaHABNMBAETCS BHYTPEHHWIA
CTansHOM NPOTURONOMapPHLIA Kopob cne-
LMansHom KoHdUrypauuy, Lensto KoToporo
ABNASTCH WIMEHEHWE HanpaBneHus Asuxe-
HWA hakena nnaMeHn B CTOPOHY OT hPOH-
TansHoM NnockocTy dhacana v Takum ob-
pasomM CHIWKEHWE TeMneparyps! hakena
nnameHy B MECTE ero Bo3BpalleHus K no-
BEPXHOCTY 0BNMUOBKK thacaaa.

KomnoauTHele nanenu Alpolic FR/SCM
(o6n1uoska 13 ctanu) u Alpolic FR/TCM
(0BNMUOBKa 13 TUTaHA) MOTYT NPUMEHATLCA
ANA 0BNULIOBKKM OTKOCOB OKOHHbIX NPOEMOE
6e3 ycTponcTBa BHYTPEHHErO NPOTUBONO-
*apHoro KopoBa, Tak Kak Temneparypa
nNasnexsna CTany 1 TUTaHa CyLLEeCTBEHHO
BhILLE TeMneparypbl dhakena nnameHu Bos-
MOXKHOrO noxapa.

MoaTomy B HACTOAWEE BREMS ONA BLICOT-
HbIX 3AaHWIA Mbl PEKOMEHYEM TONLKO 3TK
HeTblpe KOMMNO3WTa, HO NPU 3TOM W KOMNO-
3auTHbIe NaHenu Alucobond A2, 1 Alpolic A2
cnegyet NPUMEHRTL TOMLKO B COMETAHWUK
C BHELUHWM CTanbHBIM NMPOTUBOMNOMKAPHLIM
KOPOBOM, YTOOL! MCKNIOYUTL BCAKYIO BO3-
MOXHOCTb pacnnaenerns oGLUMBOK KOMMO-
BUTHBIX MAHEnen.

YyutbiBan ckazaHHoe 1 NPUHWUMAR BO BHK-
MaHVe NPakTUYECKYI0 HEBO3MOXKHOCTbL Mpw-
MeHeHud Ha dhacane 3faHVa PasnuyHbIX Th-
nos o6NMUOBOK, NPW NPUBASKE HABECHbLIX
chacagHbIX CUCTEM Ha CNOMKHLIX YYacTKax
thacana npakTU4HEeCKN eANMHCTBEHHLIM Bbl-
XOAO0M, MO3BONAOLLMM NPUMEHATL CUCTE-
Mb! C KOMMO3UTHBIMK MAHENAMU, ABNASTCA
MCMONL30BaHWE B OKOHHLIX NPOemax, pac-
NONOXEHHbLIX Ha ONPEedeneHHOM KpUTUYE-
CKOM PaccTOofHWK OT BHYTPEHHEero yrna ana-
HWA, NPOTUBOMNOMKAPHLIX OKOHHLIX BNOKOB,
WCKMIOYaIoLLMX B NMPOLIECCe HOPMUPYEMOro
BpeMeHM Bbixof hakena nnameHu noxapa
Ha thacaf 3gaHus. ITMM Mbl MCKNIOMUM BO3-
MOXHOCTE BO3AEMCTEMA HA KOMMO3UTHLIE
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naHen HefonyCTMMO BbICOKUX TEMNEPaTyp,
n30exnM PacnnaeneHns anoMUHUEBsIX 06-
LUIMBOK W TEM CambIM HE OOMNYCTUM Bochna-
MEHEHWA CpefHero Cnos naHenen,

OpyrimM TEXHUHECKUM PELLEHNEM MOXET
ObiTe NPUMEHEHWE OYBNMPYIOLWMX CTarnbHbLIX
OBLUNBOK-9KPaHOB, PACNONOXKEHHbIX Nof oc-
HOBHBIMW KOMMO3WTHBIMK NaHenamu. OcHOoB-
HbIM HasHa4eHrem aySnupyoLwmx obLUIVBOK
ABNAETCH VCKMOHEHWE BOSMOXHOCTM NPO-
HWKHOBEHWA (hakena NNaMeHn Bo BHYTPEeH-
HWI 06keMm HaBecHOW hacagHoM CUCTEMB!
npv pacnnasneHny anioMMHNEBbLIX 0BLLIMBOK,
OfIHAKO MPX 3TOM TEXHU4ECKOM PEeLLeHuM,
CKOpee BCero, Henbaa nabexarts nosene-
HUS BTOPUYHBIX MCTOYHUKOB 3axuramdus. No-
STOMy Hambonee npuemnemMsim BaPUaHTOM,
C TOHKW 3peHns obecneqeHns NoxapHoRn
fGesonacHoCcTW 3gaHuns C HasecHow dacan-
HOR CUCTEMOM C OBNMLIOBKAMM M3 KOMMOSWT-
HbIX NaHenen asnseTca, HeaycnoeHo, nep-
Bblii BADWAHT PELIEHWA NPUBSISKN CUCTEMBI.

OpHOR K3 cepsesHbix Npobnem npu pe-
LUEHW BONPOCOB NPWBA3KW HABECHLIX cha-
cafiHblX CMCTEM BO BHYTPEHHMX Yrnax 3aa-
HWiA ABNAETCA OTCYTCTBUE [OCTOBEPHbIX
AaHHBIX O 3aKOHOMEPHOCTSAX U3MEHEHNs
NNOTHOCTY TEMMOBbLIX NOTOKOE OT (hake-
na nnaMmeHw U3 orHesoro NpoeMa ropalle-
ro NoMeLeHus B 3aBUCUMOCTI OT PACCTOos-
HWA 0O NOBEPXHOCTW CONPAraemon cTeHbl
BHYTPEHHEro yrna saaHua. 3Hauue aTux ee-
NAYUH B COBOKYMNHOCTW C ONpeaeneHnem
KPUTUHECKMX 3HAYEHWA TeNNOoBkIX NOTOKOB
ANSA PasnuyHbix TMNOB 0BNWUOBOK NO3BONUT
onpegenvTk MUHYManeHo Ge3onacHsle pac-
CTORIHWA OT O4ara noxapa (1o ects oT 6nu-
MWalLLero BEpTUKANsHOro 0TKOCA OKOHHO-
ro Npoema W BHYTPEHHero yrna afaHua)
Aans Nrboro TMNa oGNMLOBKK.

BoobLue ¢ nosuuymin noxapHon Geszonac-
HOCTW 3aHUIA CneayeT akkypartHee obpa-
LUaTbCA C apXUTEKTYPHOW NNACTUKON 1 cTa-
pathCca He AOMYCKaTh PE3KWX MBMEHEeHWH
KOHUrypaunm acanos 3naHuin, B NPOTUB-
HOM Cryvae 370 NOBneYeT HeoOXOAMMOCTh
NPYMEHEHKUA CNEUMANEHBIX MEPOMNPUATIAR,
CTPOUTENbHBIX MATEPNANOB N KOHCTPYKLWA.

Ha atom paccmoTpeHve 8onpocos npu-
BA3KK CUCTEM yTenneHus dacafos 3naHmi

BO BHYTPEHHWX YIMax 30aHNA 3aKoHYMM

1 Nepeniem Kk npobneme HapyHbIX HeHe-
CYLLMX CTEH CTOEYHO-PUIENbHON KOHCTRYK-
Lwu, B TOM HMCNE CO CBETOMNPO3PaYHLIMM
BNEeMEHTaMM, K TAK HA3LIBAEMbIM BUTDEM-
HbIM CUCTEMAaM.

B cootsetcTBUM € TpEeBGOBaHMAMK
MICH 4.19-05 «BpemerHeie HopMel v npa-
BUNA NPOEKTUPOBAHWUA MHOTOMYHKLIMO-
HanbHbIX BLICOTHLIX 3AaHUIA W 30aHWIA-
KOoMNnexkcoe B ropofe Mockee» npenen
OrHECTOMKOCTH HAPYXKHBIX HEHECYLLIMX CTEH,
B TOM HWCNE CO CBETONPO3PaYHbLIMK 3ne-
MEHTaMW, AOMKEeH COCTaBNATL HE MeHee
EB0. B aTOM e AOKYMEHTE CKA3aHOo, 4TO
KNAacc NOXapHO ONACHOCTA CTEH HOMKEH
cooteeTcTeoBartk KO no MOCT 31251.

BozHukaeT Bonpoc: kak ofecnevnTs Tpe-
Oyemblit Npeaen orHecToRKoCTY 1 KNace no-
HAPHON ONACHOCTH HAPYMKHBIX HEHECYLLIMX
CTEH Ha OCHOBE CTOEYHO-PUFENbHbBIX CUC-
TEM, M3rOTOBMNEHHBIX Ha Dasze anoMUHUEeBLIX
cnnasos? Mo aToMy BONPOCY CYLLECTBYET
ABa OCHOBHbIX NOAxoAa.

Mepsbil NoAXoA 3aKNI0YaeTCa B TOM,

41O 3K TPeBoBaHNA A0MKHLI OTHOCUTb-

CA KO BCEI CTEHE B LIENOM, B TOM HMC-

ne u K ceeTonpozpayHon Yactn. OaHako
NPy TAKOM NOAXOAE B CTeHax NpuaeT-

CH NPUMEHATL KaK NPOTUBONOMAPHOE WC-
MOMHEHWE HECYLLIMX 3NEMEHTOB CUCTE-

Mbl, TaK ¥ cneLpansHoe NPoTMBONOXapHoe
OCTEeKINeHHe.

OnHAKO K PeLLeHUIO ATOM 3a0a4M MOX-
HO NOAOWTW C APYrov NO3WUKMK, KOTopas
3aknioyaeTcs B TOM, 4TO CTeHa AenuTcs
no BepTuKanu Ha Ase nonocsl. Mepeas no-
N10ca — 3T0 MEXAYaTamHLIA NOAC, KOTO-
Pbiit QOMXeH UMEeTb NPEAen OrHECTOMKOCTH
60 MUHYT, a BTOPOR 3NEMEHT — NEHTOH-
Hoe ocTekneHue. B atom cny4ae Mel 8nu-
ceiBaemcs B TpefoBaHmna Hopm. Y Hac ecTb
MEXAYITAXHEIA MOAC, K KOTOPOMY Npeab-
AsnsloTeA Tpebosanua No npeaeny orHe-
cTonkocTy EBO MUHYT W CBETONPO3paYHoe
3anonHeHne, K KOTOPOMY, OEMCTBYIOLLIMMA
NPOTUBONOMKaPHLIMK HOPMaMK He NpeaLas-
NARTCA HUKaKMX TpebosaHwid. PopMansHO
CcuTyaumsa saxkoHonocnywHan, OaHako 3neck
BOZHWMKAET HECKOMLKO npobnem.



