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[MTABA 1. OBLWWAA NMHODOPMALUNA
0 C3HOBUY-TTAHE/TAX

§1.1NCTOPKA

CaHABUY-NaHeN MONb3YKTCA MOMNYNAPHOCTLHO B KadeCTBe CTPOUTE/IbHOIro MaTeprasa ANA OrpaxaatoLinx
KOHCprKLLVII7|, KOTOprIZ npuMeHAeTCAa ANnA CTPOUTeIbCTBa 6bICTpOBOSBO,£I,I/IMbIX 3,£I|aHI/IIZ, XONoANNbHbIX

M MOPO3WIbHbBIX KaMep, MPOM3BOACTBEHHDbIX, CKNTaACKMX, OCI)I/ICHI:IX N aAMNHNCTPATUBHbBIX N APYT WX I‘IOMeLLI,eHI/IIZ.

Bo Bpemd naHaemMmn KoOpoHaBrpyca 13 C9H,£I|BI/ILI-I'IaHeerIZ CTpOMINCb 60ﬂbHI/ILLbI, rocnnTann, I/IH(bEKLI‘I/IOHHbIe oK.

BaxHbIM $aKTOPOM POCTa MCMONB30BAHNS CIHABUY-NAHENeN, KOTOpble 06134at0T BbICOKMMM TEMAON30NALMOHHBIMN
CBOWICTBaMW, CTano yAOpoOxXaHue sHeproHocutener. Hapagy co CKopoCTbro CTPOUTEIbCTBA CIHABNY-MAHeNN
COKPALLAFOT 3KCMIYaTaLMOHHbBIE PACXOAbl Ha OTOMEHME NN KOHAVLMOHVPOBAaHMe nomelleHn. KosdduumeHT
TENI0MNPOBOAHOCTYM C MeHoNoaypeTaHoMm — Bcero 0,022 BT/mM*K.

B CCCP naHenn nepBoHa4aibHO UCMONb30BaINCh NPENMYLLECTBEHHO B NMPOMbILLNIEHHOM CTPOUTENLCTBE.

B 1979 rogy Bbiwna kHura A.LLL [lextapa «O6neryeHHble KOHCTPYKLMN METATNUYECKUX CTEH MPOMbILLTEHHbIX
3[aHUN»,

B KOTOPOW NOAPOBHO PaCcCMaTPMBAOTCA CIHABUY-MAHENN CO CPeAHVM C10eM 13 neHononnypetaHa (MMY nan PU).
K TomMy BpemeHn n3obpeTteHHbIi B 1937 rogy B lepMaHnm neHonoanypeTaH noay4mnn pacnpocTpaHeHne

1 B 3anajHbIx cTpaHax, n B CCCP.

B Tom e 1979 roay B CCCP 6bin yTBEPXAEH rocyAapcTBeHHbln cTaHgapT FOCT 23486-79 «[laHenv meTananyeckmne
TPEXCNOWHbIe CTEHOBBIE C YTEMIUTENIEM U3 MEHOMOIMYPeTaHa», PernaMmeHTUPYHOLLII MPOV3BOACTBO U NPUMeHeHne
MMy-caHaBWY-naHenelt Ha Tepputopum CCCP. MonoxeHwss FOCTa pa3pabaTeliBanncb Ans NeHonoanypeTaHa, KoTopblii
TONIbKO HauMHaN NOABAATLCA B COBETCKOW CTPONTENBbHOM OTpaciv. Ha MoMeHT cosgaqung FTOCTa B CCCP He nmenoce
TEXHUYECKOWN 6a3bl 419 PAa3PaboTKL 1 yny4LLeHnii kadecTBa MMY-cuctem. B pesynbtaTe ykasaHHble B TOCTe 3Ha4eHus
He COOTBETCTBYHOT TEXHUYECKNM XapakTepUCTUKaM COBPEMEHHbIX COHABWY-NaHenel ¢ MY, KoTopble BbINycKatoT
BefyLLMe poCCUicKme 1 MexXayHapoHble Npoun3BoauTenn. B uactHocty,

e TennonpoBoaHOCTL MY ynyyweHa ¢ 0,028 BT/M*K go 0,022 BT/M*K. 3T0 0OCHOBHOE NpenmyLLecTBo
neHononvypeTaHa nepes Apyrmmm yTenanTenaMmm

® C03/aH 1 UCMOB3YeTC MOAUGULIMPOBAHHbIV MONNM30LMaHypPaTOM NeHOoMoAnypeTaH
® neHononuusoumaHypart, MNP, KoTopblin 06nafaeT yayyLlleHHbIMU OrHECTOMKVMI CBOACTBaMM.

B HacTosiLLee Bpems pa3pabaTeiBaeTcd HoBas pesakums FOCTa, koTopas Npri3BaHa akTyaansnpoBaTth 1 OOHOBUTL
TpeboBaHWA K COHABUY-MAHENAM, BOOPYXUTb NOTPEOUTENEN Ha CTPOUTENBHOM U XONOAUIBHOM PbIHKE MOHATHBLIMN
OpuMeHTUPaMK Ka4ecTsa NpoayKLUK.

B 2005 roay EBponeiicknii KOMUTET Mo cTaHAapTu3aumn (European Committee for Standartization) BeinycTva e4nHbINA
craHzapT EN 14509-2005, pernaMeHTVpyrOLLMA MPOU3BOACTBO M MPUMEHEHWe COHABMY-NaHener B cTpaHax EC.

§1.2 KOHCTPYKLUWA CIHABUY-NAHENEWN

CaHABMY-NaHEeNb NPeACTaBAAEeT COHBOM KOHCTPYKLMIO U3 ABYX C10EB, Kak MPaBuIo MeTanINYeckmx,

MeX/y KOTOPLIMU HAaXOANTCS CNOM TENNON30MPYIOLLErO MaTeprana. KOHCTPYKUMA 06najaeT XeCTKOCTbIO U
BbICOKMMM TEMAOU30AMPYIOLLMI CBOVCTBaMW: TEMIONPOBOAHOCTb CIHABMY-NaHenel ¢ PIR HaxoAMTCA Ha ypoBHe
0,022 Bt/m*K. B mapTe 2020 roga Ten1onpoBOAHOCTb 06pa3LoB CIHABWY-NaHener ¢ cnctemoii PIR Premier
«MpodXonog» 3adurkcpoBaHa Ha yposHe 0,0194 BT/mM*K B nabopatopum «3nactokam»/BASF.

B kavectBe TENNOM30INPYHoLEero Matepmhasia B COHABMY-MAHENAX NCMONBb3YHOTCA TakKXe MIHepPa/ibHaA BaTa,
MeHonoMCTNPON, CTEKTOBOSIOKHO U T. A.

Ycnex npon3BoACTBa COHABWY-NaHeNel ckiaabiBaeTcsa U3 TpexX OCHOBHbIX KOMMOHEHTOB:
1. CncteMbl meHononnypetaHa v neHononnmsounaHypara — 40%

2. MNpour3BOACTBEHHOM HUK — 40%

3. ltozelt: npodeccroHanoB, KoTopble BOOPYXeHbI HEOOXOANMBIMU 3HaHVAMN — 20%



PncyHok 1.
CTbIKI CTEHOBBIX U KPOBENBbHbIX CIHABUY-NAHeNel
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§1.3 HAMO/HWTEb: MEHOMO/TMYPETAH

C Hauana 20 Beka B Poccun HanbobLLUYy NONyNapHOCTbL MPUobpen NeHoNoANypeTaH, KOTOPbIV NpeACTaBAseT cobol
Pa3HOBWAHOCTE TBEPAOV NeHbl. [eHononypeTaH Moy4atoT NyTeM NOAVMEPU3ALMN 1 BCMEHVBAHNA

npv CMEeLIMBAHWUW ABYX XNAKUX KOMMOHEHTOB C BCMEHMBAOLLIMM PeareHTOM 1 OnpeAeneHHbIMY KaTanr3atopamu,
YCKOPSAOLLMMM MPOLIECC 3aTBEPAEBAHNA BCMEHEHHOW CMeCK. [N0THOCTb, XeCTKOCTb U APyrie MexaHnveckmne
napameTpbl MeHbl, @ TakXe AINTeNbHOCTE NOAVMEPU3aLIN ONPEAENAOTCS MPONOPLMUAMU UHIPEAUEHTOB CMECH.

PucyHok 2.

KOHCTPYKLMS CIHABMY-NAHENN.
Tennon30NVPYHOLLIIA C/I0N Haxo4NTCA
Mexay ABYMSA TOHKVMM
MeTaNNNYeCcKUMMN INCTaMN

MeHononuypeTaH COCTOWT 13 MeJIKMX 3aKpbITbIX siveek. 3% B ero o6bemMe 3aHVMaeT TBepAbIi MaTepuasn, 97% — nopsl,
3aMoHeHHbIE Fa30M, a MX MIOTHOCTL 06LIYHO BapbUpyeTca B npeaenax 24—96 kr/m?.

B pe3ynbraTte NeHOMoONNYpPeTaH OTIMYHO AePXUT TeMnepaTypy, BeAb TerionpoBOAHOCTb ra30oB MO CPaBHEHWHO
C TBEPABIMMN MaTepranamMmm HXe B AeCATKN 1 COTHWN pas.

MNeHononnypertaH:

e (Ob6nagaet TennonpoBoAHOCTLIO A0 0,020 BT/(M*K), @ Npu MCNONb30BaHNM NepCnekTUBHbLIX BCNeHBaTenen —
10 0,018 BT/(M*K)

® SKONOrMYeH: NCMOMb3yeTca MOBCEMECTHO, OT MOAOLLUBbI BaLLMX 6OTUHOK 1 PyNs B aBTOMOOWAE L0 YTerieHns

TOM/IMBHBIX 6aKOB KOCMUYECKUX Kopabneit. Ero nprmeHeHne B Xubix 34aHVAX pa3peLlteHo MnH3aApasom
PCPCP Ne07/6 56101 26.12.1986

[UrneHnYeH: NPUMEHSeTCs B XONO4NIbHBIX KaMepax A5 XpaHeHd NpoA0BOIbCTBUA
MNapoBogoHenpoHLaem

YCTOMUMB K BO3AENCTBUNIO rproKa, MNeceHun. VI rpbi3yHOB NN HAaCEKOMBIX: OHM ero MPOCTO He efaT
CoxpaHsieT CBOWCTBA C TeueHneM BpemMeHu, 1o 50 nerT.

MeHononnypeTaHbl 3roTaBAMBalOT Ha OCHOBE MOJMYPETAHOB, MOAVMEPHbIX COeAVHEHNIA, KOTOpble 06pasyoTcs
B pe3ynbraTe XMMNYECKOro B3aUMOAENCTBUS XUAKUX M30LMaHATOB C XNAKVMY NONNONAMN.

B 3aBUCMMOCTI OT COOTHOLLEHMS 3TVX KOMMOHEHTOB MOYYatoTCH MATKME 1 3NACTUYHbIE MEeHbl NN KeCTkme
NeHOMNoAMypPeTaHbl C BbICOKMMM TEMIOM30MPYIOLLMMY CBONCTBaMU

PucyHok 2.

Aveuncraa ctpyktypa MMy

€ 20-KpaTHbIM yBEIUYEHEeM.
LLikana aeneHns 0,5 MM




PucyHok 3.

Avencraqa ctpyktypa My

€ 300-kpaTHbBIM yBeNNYEHNEM.
LLkana aenenus 0,5 mm

MomMKMO TOro, UTo xecTtkue MY obecneunBaroT MPeKPacHyro TeNJ10M3014UNIH0, OHWN AOCTAaTOYHO TBepAble
V1 BbIAEPXMBAKOT 3HAYNTEIbHbIE MEXaHNYeCKne Harpysky, mo3ToOMy MY akTBHO MPUMEHAKTCA ANA B Ka4ecTBe
cpegHero aiod B CGHABUNY-TMaHeNAX.

TennonoTtepu B xecTkom MY 3aBUCAT OT TEMN0NPOBOAHOCTY BCMEHWBAKOLLETO ra3a, KOTOPbIM HAaMOHEHbI SUelikY,
TBEPLON dpakLmm 1 OT TENIONEPEHOCA 33 CYET KOHBEKUMU. [1pr OTHOCUTENBHO HEBOBLLNX Pa3Mepax aueek
KOHBEKTVBHbIN MepeHoC Tenna npeHebpexmo Mas, TorAa kak Bknaz TBepAon dpakumv B TenaonoTepn 4ocTuraet
npumepHo 20%. Masosasa ppakuma — NpuUYMHa NoTepy Tenaa B NeHonoanypeTtaHe. 1o 3Toi NPUYMHE BaxHY0 POJib
NrpaeT NpUPOoAa BCMEHMBAKOLLLETO areHTa, KOTOPbIN MCNOb3yeTCa NPy MPOM3BOACTBE XeCTkmX MI1Y.

B npouecce BCNeHWBaHWA B A4elikii MOMUMO NeHO0bpasoBaTess NonagaeT n HeKOTOPOe KONMYECTBO YIeKncIoro
rasa (CO2), 04HaKO MO CPAaBHEHWIO C APYTMMIM ra3amim OH AOBOJIbHO BbICTPO MOKMAAET UX CKBO3b CTEHKM.

CnycTa HeKOTOPOe BPeMst B A4eKax OCTAaeTCs, IMaBHbIM 06Pa30oM, BCMEHVBAKOLLMM areHT C OYeHb HI3KOM
TEeNN0NPOBOAHOCTLIO. B Xoz4e fanbHelLLelt 3KkCnayaTaummn B NeHy MOXET NPOHVKHYTb HEMHOIO BO34yXa, HO 3TO
NPaKTUYECKN He BANSET Ha ee 30NSLMOHHbIe CBOVCTBA.

B CaHABMY-NAHeNsX C METANIMYEeCKOM 06MLIOBKOW MeTann NPesoXpaHseT CpeaHnii CNoi OT MPOHUKHOBEH WS Fra30B,
6narofaps YeMy ero ra3oobmeH C BHeLUHeN CpeAoi MPOUCXOANT TOMbKO Yepes TOpLbl MaHe V.

Ecnv paHee B KauecTBe BCNeHMBATENA NPeVMyLLECTBEHHO MCNOb30Banca TpuxnopdropmetaH, nim CFC-11

nnv R11, 6onee n3BecTHbIV Nog CBOMM TOProBbIM HazBaHeM — GpeoH-11 nnn xnagoH-11. Ho, nockonsky CFC-rasbl
(xnopdTopyrnepospl), Kak 6bi10 yCTaHOBIEHO, B HEMAIOW CTENeH CNOCOOCTBYHOT UCTOLLEHWIO 030HOBOIO C/104
cTpatochepsl, X NpUMeHeHue 3anpeLleHo MoHpeanbCkm NPOTOKOOM.

PaspaboTaH uenblil psg neHoobpasoBaTeneit Ans MCMONb30BaHWS B MPOM3BOACTBE CIHABUY- MaHenel, B TOM ymcie
rnapoxnopdtopyrnepoabl (HCFC22, nam R22, HCFC142b, unn R142b, HCFC141b, nnn R141b), rmapodtopyrnepoasbi
(HFC, Takme kak R134a) 1 pa3nnyHble CoOefNHEHNS BOAbI 1 MeHTaHa, NPy B3aMMOAENCTBIM KOTOPbIX C M30LIMAHATOM
BbIAENAETCA YINeKNCIbINA ras.

Mocne cMelVBaHNA VHIPEAVNEHTOB XMAKaA NeHa HauVHaeT 6bICTPO PacunpaTbCd. C Hauana NpUroToBAEHNS CMeCK
KOMMOHEHTOB Z10 3aTBEePAEBaHNA NaHeM MPOXOAUT OT TpexX A0 LLeCT MAHYT B 3aBUCUMOCTI OT ee TOSLLMHbI.
MockonbKy Npw 3TOM NPOTEKaeT 3K30TepMUYecKas peakLms, NaHenn TonwmnHon 6onee 100 MM MOTyT HarpeBaTbCs
[0 TemnepaTypsl cBbile 150 °C. B CBA3W C 3TUM Nepej OTNPaBKOW NOTPeOUTENtO NaHenn HeO0bX0AMMO BblAEPXNBATL
Ha CKnagax He MeHee 24 4acoB A1 MONMHOMO 3aTBEPAEBAHUA N OXNAKAEHNS.

§1.4 HEM PUR OT/TMHAETCA OT PIR

MNeHononnypetaH (PUR) n neHononnmsoumanypat (PIR) — poAcTBeHHbIE MONIUMEPBI XECTKUX MeHOMNOINYyPeTaHoB,
KOTOPble CO34ar0TCA B pe3ynbTate peakLiii HeCKObKUX KOMMOHEeHTOB.

K neHonosnvypetaHam ¢ yayylleHHbIMX NPOTYBOMOXaPHbBIMM XapakTePUCTUKaMU OTHOCUTCA TaKXe

1 nofnm3aumanypat (polyisocyanurate, PIR, nan MAP), KOTOpbIA OTANYAETCS OT NPOCTOro NeHonoAMypeTaHa
COOTHOLLEHWEM OCHOBHbIX KOMMOHEHTOB CMeCK, Nonona 1 nsoumaHaTta. Y MNP oHo coctasnaet npumepHo 1:1,5,
TOrAa Kak y npocroro nonavypetana 1:1,1. CnegosaTenbHo, B PIR-naHendax cogepXxmrca 6oblue 130oLumaHara,

yem B PUR-maHenax. Ha MexaHn4yeckne CBONCTBA MeHbl Takxe BAMGET KaTanamsaTop.

CaHaBuy-naHenn ¢ ytenautenem PUR Classic MCNONb3yrOTCA B OCHOBHOM A1 CTPOUTENBCTBA XON0ANIbHbBIX

N MOPO3WJIbHbIX Kamep . VIHOorAa 13 CaHABUY-MaHes1eil ¢ PUR CTPOAT ckafbl B CEMCMOOMACHbIX 30HAaX, rAe 4acto
NMPOUCXOAAT 3eMIeTPACEHVA: ANA AOMOMHUTEIbHON MPOYHOCTU 3TN MaHeIn MOXHO CKperidTs
3KCLEHTPUKOBBLIMY 3aMKaMW.

PIR ncnone3yetca ropaszo wupe. V3 caHaBny-naHeneit ¢ PIR Premier Bbl noctpouTe:

XonoannsHble ¥ MOPO3UNbHbIE KamMepbl

OBolLie- 1 GpyKTOXPaHUANLLA

Jtobble 06BEKTbI arpoNPOMbILLIEHHOTO KOMMIEKCa: KOPOBHWKM, CBUHOGEPMbI, NITUUYHVIKM U Tak Aanee
Jlornctnyueckme KOMMIAEKChl, XONoAUAbHbIe CKaabl

MpOV3BOACTBEHHbIE N aAMUHUCTPATVIBHbIE 34aHNS, LiexXa

CTaHUMM TEXHWNYECKOrO 06CYXMBAHNS, aHrapsbl



CaHABMY-naHenn ¢ PIR Premier Takke MCMOb3YIOT ANt MOAEPHW3aUMY U MOBbILIEHWS SHEProsdPekTUBHOCTY 34aHNI,
MOCTPOEHHBIX U3 APYriX MaTepuanos.

Mo cpaBHeHMto ¢ PUR-cnctemamn PIR-HanonHUTeNb 06134aeT MOHWXKXEHHON FropoYecTbio. 1104 BO3AelCcTBMEM
nAamMeHn HapyXxHbli cioi PIR 0byrnnBaeTcs ¢ 06pa3oBaHVeM MOPUCTON YINEPOAHON MaTPULibl, KOTOPad 3aLumLLaeT
BHYTPEHHWE C/I0U 1 NPenATCTBYeT X ropeHnto. CornacHo PesepanbHoMy 3akoHy Poccninckon Pepepaumm ®3-123
«TeXHNYEeCKMI pernameHT O TPE6OBAHNAX MOXAPHOM 6€30MaCcHOCTWY, COHABWY-MAHENN C KNaCCOM OFHECTOMKOCTY
EI 30 n knaccom roproydect ' MOryT NprMeHATLCA B PO Mpu CTPOUTENLCTBE W YTEMIEHVN MPOMbILLIEHHbIX

V1 XXUbIX 34aHN.

CornacHo TY 5284-006-77983254 n TY 5284-003-77983254, caHaBMY-naHenm ¢ PIR n PUR MOXHO MCMoONb30BaTb
npwv HapyxHoi Temnepatype Ao +80 °C. U Te, 1 apyrue naHenu yctonymsbl K BAare 1 napoHenpoHuLaeMsl.

B HacTosLee Bpems MNP-MoANOULMPOBaHHbBIE MONNYPETAHOBbLIE MOAMMEPbI BbITECHUAN BCE OCTaNbHbIe
neHononnypeTaHbl B chepe NPom3BOACTBA CIHABMY-NaHenel. MNaHenu ¢ PIR CHMCKaNW WNPOKYH MOMYNsSPHOCTb
6narogapst TepMUYECKO CTabUNbHOCTM 1 OFTHECTOMKOCTU.

XapaKTepUCTUKM CPeAHEro C10 NaHenei, M3roTaBABaeMblX Ha HEMPEPLIBHBLIX JINHWAX, MOTYT MEHATHCH

B 3aBMCUMOCTM OT TONLLMHBI NaHenu. KOMMOHEHTbI CMeCV MoABMPatoTCA TakM 06Pa3oM, UTObbI MeHa ObICTPO
noAHsANaCk 0 BEPXHEr0 06ANLOBOYHOIO ANCTA.

B pe3ynsTate y 06AMLOBOYHBIX IMCTOB MeHa Noay4aeTcs HECKObKO 6o1ee NAOTHOW, YeM B CpeAHen YacTu naHenu,
re paclpeHune NponNCXoamT CBOOOAHO. MNMoCKoNbKy paboyas YacTb HEMPEPbIBHOW ANHNN NOCTOSIHHO ABUXETCH,
AYenKu, Kak NpaBunIo, NprMobpeTaroT ANLEBUAHYI GOpMY C OpreHTaLMel Mo HanpPaBAeHMUO BCMEHUBaHUA. Taknm
06pa3oM, Ha HeMpPepPbIBHbIX IMHUSAX BbIMYCKAKOTCSA MaHeu C XapakTepHbIMU A5 KaXA0ro KOHKPEeTHOro NpeanpusTms
CTPYKTYPOW 1 CBOMNCTBAMU CPEeAHEro Cos.

B Tabnvue 1 npriBeAeHbl OCHOBHbIE XapaKTEPUCTVKM BCMEHUBATENEN, MPUMEHSEMbBIX B HACTOSALLIEE BPEMS

Mpu U3roTosieHun xectkmx MIY. MNog gasneHnem (mpu oxkatun UAn CABUre naHenn) CTeHKW rasoHanoIHEHHbIX g4eek
NoNNypeTaHOBOW NMeHbl Pa3pyLIaroTCa, BCIEACTBME Yero OHa TepaeT CBOH XeCTKyo CTPYKTypy. CpeAHAs MA0THOCTL
CcpeaHero cnos 06bIYHO cocTaBndeT 35—50 Kr/M>. SKCneprMeHTbl MoKasany, YTo Npu OAHOM 1 TOW XXe MAOTHOCTH
MeHbLLEe TENNONPOBOAHOCTLIO 061aAaeT TOT obpasel, MY, y KOTOPOro CpeaHuii pasmep syeek MeHbLLUe.

Mpwv 3TOM Yem 60nblUe MIOTHOCTL, TeM BbiLLe MPOYHOCTL MaTepunana.

Tabnuua 1.
DPU3VIKO-XMMUNYECKME XapaKTEPUCTNKM PA3NNYHBIX BCeHBaTenel
Monexynsip- Tennonposo- [asneHue Mpeaen
H MonekyngpHas < [HOCTb Touka HACbILLEHHOro  roproYecTy,
a3BaHue HbI Bec, o R
dopmyna npwn 25 °C, kunenHns, °C - napanpn 20 % obbema
r/MONb o
MBT/M K C, Bap B BO3/yxe
®peoH-11 C-CI3F 137,5 7,8 24 0,88 HeT
®peoH-141b CH3C-CI2F 116,9 9,8 32 0,69 5,6-17,6
®peoH-134a CH2FCF3 102,0 14,3 -26 5,62 HeT
®peoH-245fa  CHF2CH2CF3 134,0 12,2 15 1,24 HeT
bpeoH- CH3CF2CH2CF3 1480 10,6 40 0,47 3,5:9,0
365mfc
V-IMeHTaH C5H12 72,0 14,6 36 0,65 1,4-83
13oneHTaH C5H12 72,0 13,8 28 0,80 1,4-7,6
Lnknonentan  C5H10 70,0 12,6 50 0,34 1,4-7,8
et cop 44,0 16,3 78 56,55 Her
Bo3ayx N202 28,8 26,5 -193 624,03 Het

Taknm o6pasom, MY ¢ MeHbLUen NIOTHOCTLIO 0becneyrBaeT bonee 3GPeKTNBHYHO N30NALMIO, HO BBIXOANT BECbMA
XPYMNK1M. Ha rpaduikax Huke NpuBeAeHa 3aBUCUMMOCTb TEMNOMPOBOAHOCTM XXeCTKMX 1Y OT MAOTHOCTY, NoNyYeHHas



SKCMNeprMeHTa/IbHbIM MyTeM.
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Kak BUAHO 13 rpaduKoB, MyULLMA TEMNIOU30AALMOHHBIMY CBOMCTBaMM o6aaaaeT MY NaoTHOCTLH0 0ko10 40 Kr/m?,
[anee 6yaeT nokasaHo, YTO 06pasLbl NaHener C HanoJHUTeIeM Takon MAOTHOCTY TakXe NMEROT AOCTaTOUHYHO
KOHCTPYKTUBHYH XeCTKOCTb.

B xoze Npon3BOACTBa MOCTOAHHO KOHTPOIMPYETCH KaueCTBO 1 Apyrue napameTps MY (n PUR, n PIR).
Huxe npeactaBneHbl pesynsTatsl UCMbITaHWI TBepaoro MY, KoTopble perynsapHO MPoOBOAATCA B HAY4YHO-
nccnefoBaTeNbCkoM LeHTpe «/ay 3onaH».

Tabnuua 2.

Pe3ynbTaThbl MCAbITaHWIA 06pa3LoB PUR. KomnoHeHT A — Voracor CD443, komnoHeHT B — Voracor CD 345
Mokaszatens Kpan 3 Kpaii 6e3 Buanmo HopmaTmsHas

¢ aedopmaLimen fedopmaumm [OKyMeHTaLms

KaxyLiaaca 3I'IJ'IOTHOCTb 39,4 378 FOCT 409
B A4pe, KI/M
Hanpaxerive oxarus 158,3 208,38 rocT 17177-87
npv 10% aedopmaumn, kMa
PaspyLuarollee HanpsaxeHve 330 330 FOCT 18564
npu 13runbe, klMa
BennunHa nporrnba B MOMeHT 132 132 FOCT 18564
PaspyLLEHUS, MM
BoponornouwieHue 3a 24 yaca, % 1,6 1,6 FOCT 23486-79
MpourocTe Bepx 117,4 117,4
cuenneHung My
C IMcTamMm npw FOCT 23486-79
PaBHOMEPHOM
oTpbiBe, kMa Hns 207,4 2074



KoadpduumeHT

% 0,022 0,022 FOCT 7076-99
Ten10npoBOAHOCTH, BT/M*K
AL
CTabunbHOCTb
pa3mepos +75 °C, AB <1 <1 rOCT 20989-75
244,%
AH
Tabnuvua 3.

PesynbTaThbl MCABITaHWUIA parmMeHTa caHABMY-NaHenn ¢ PIR. KomnoHeHT A — Voraterm CN815,
6e3 1CnoNb3oBaHNA NpariMepa

HopmaTnsHada

MNokaszaTtenb Lwvn LleHTp Mas [10KyMeHTaLys
ObLas NNOTHOCTb Kr/m3 40,8 41,2 40,9 [OCT 409
KaxylIanca nnoTHOCTL 39,5 39,4 39,2 rOCT 409
B A4pe, KI/m? ! ! !

[Mo BbicoTe 116,17 99,97 115,25
HanpsxeHne cxatng npu [To anvHe 318,87 317,48 317,53 rOCT 23206-78
10% gepopmaumm klla

o WP 125,41 125,25 119,88
BogonornowleHune 3a 24 yaca, % 1,50 [OCT 20869-75

Bepx 134,39 110,77 132,16

MpoYHOCTb cLuenneHns
MY ¢ nuctamm Npw pas- FOCT 22695-77
HOMepHOM OTpebiBe, KIMa

Hns 118,12 111,54 100,32

KoappuLMeHT TennonpoBOAHOCTY,

BT/M*K 0,022 FOCT 22695-77

§1.5 HEM CNCTEMA PIR PREMIER OT/TMHAETCA OT APYITMX PIR CUCTEM?

KactomunsnpoBaHHbIn 6neHa PIR Premier yxe 60nee 6 neT rapaHTMpyeT KauecTBO CIHABMY-NaHenern n «PIR Mantb»®:
TENI0MPOBOAHOCTb U GU3MKO-MEXAHNYECKME XapaKTePUCTUKW, BeAb OH CO34aH ANS UCMONb30BAHNSA MMEHHO Ha
YCTaHOB/IeHHbIX B «[TpodXonoge» NMHUAX. Torga Kak 601bLLMHCTBO POCCUMNCKIX MPON3BOAVTENEN COIHABUY-MaHeNen
C MeHOMOMNYPETAHOM VUCMONB3YIOT YHNBEPCaIbHbIE FOTOBbIE PeLLeHUA OT OrPaHNYEHHOro Kpyra Npou3BoAnTeNen
CbIPbEBbIX CUCTEM.

«lMpodXonog» co3nan PIR Premier B napTHEPCTBE C MeXAyHapOAHbIMN KOHLepHamu Dow, BASF, Evonik B8 2016 roay.
Cuctema cepTduMLmMpoBaHa No esponerickomy ctaHaapTty EN 14509. A Bce caHaBuY-naHenu ¢ My «MpodXonoa»
¢ 2017 ropa obnaaatoT 3Hakom CE.

K mato 2019 roga mbl nponseenu ans sac bonee 5 000 000 kBaApaTHbIX METPOB CIHABMY-NaHenel ¢ PIR Premier,
60onee 5000 TOHH MOANONBHbBIX CUCTEM.

N knneHTbl «MpodXonoga», 6onee 2000 rOPUANYECKUX NL, B TOA, MOTYT MOATBEPANTL HEM3MEHHOE KayeCTBO
yTenanTens.

B YWEM CEKPET?

Cunctema PIR Premier npon3BOANTCA C Yy4ETOM BCEX OCOBEHHOCTEN NTaNbAHCKNX HEMPepPbIBHbIX nHWIA Pu.Ma
1 YHVKaNbHa MTHOBEHHOV MHTEerpaumen B Npon3BOACTBO.

YT0ObI rapaHTMPOBaTh KauecTBO CaHABMY-NaHene 1 «PIR MaAnTbI®, KOMMNOHEHTbLI CUCTEMbI MPOXOAST TLLATENbHbIN
0T60p B HayuHo-1ccneaoBaTensCckoM LeHTpe «MpodXonoaa», co3gaHHoM B 2016 rogy.
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Kputepmem oTbopa cnyxat GUsmKo-MexaHnyeckie CBOMCTBA NeHbl, IyYLLas pacTekaeMoCTb, HI3Kas
TenI0MNPOBOAHOCTb, — BCEro 36 napamMeTpoB. [NpoBOAATCA MCMAbITaHUS MO BOAOMOMOLLEHNIO, CTabUABHOCTY
pa3MepoB 1 notepe Macchl B cOOTBETCTBIM ¢ [OCTOM Ha auencTble MnacTMacchbl.

YTO6BI MOBLICUTL Ka4ECTBO KOHTPONA OAHOMO 13 OCHOBHBIX KOMMOHEHTOB CUCTEMbI, NOAU3GUPA, Mbl MPOBENN
neperosopsl ¢ 10 NOCTaBLLMKaMM PEAKTUBOB CO BCEro M1Pa U 3aKNH0UUAN KOHTPAKT C €BPONEenCcKMMU KOMMaHNAMM,
NPOAYKLMSA KOTOPbIX MCMONb3YEeTCA KPYMHENLLMMY MAPOBBIMI KOHLepHamu: BASF, Dow, Huntsman, Coim,

Evonic, Covestro.

[na BHeApeHns pelenTypbl Ha HWK «[1podXonog» nposen okono 100 ncneltaHuii 9 kaTanm3aTopos
OT 5 MOCTaBLUMKOB CO BCErO M1Pa, YTOObI MOA06PATL OMTUMaIbHOE COOTHOLLEHWE KaTann3aTopoB., AaB/eHNd,
KOMMOHEHTOB W CKOPOCTU ABUXEHNA Mpecca Ha NMHNSX «podXonosan.

YT06bI FAaPaHTNPOBAaTb Ka4deCTBO KaXAOro KBaApaTHOro MeTpa rnaHean B Ka)K,ZLOIZ napTmn, Haquo—
I/ICCJ'Ie,ELOBaTEI'IbCKI/IVI LEeHTPp B OHI'IaVIH-pEXI/IMe KOHTPOJINMPYET COCTaB N XapakTepPnCTnKn CBH,ELBI/M-I'IaHe.I'IeVI
C MOMOLWbHO MOHUTOPWHIa 14 nokasaTenew C IMHUN.

YT06bI 06UTHCA NOBBILLIEHWA IKCMYaTALMOHHbBIX CBOMCTB CIHABNY-NAHENen 1 onpeaenvTe ONTUManbHble
TEXHONOTVYECKMNE PEXMMbI ANA KAXAOW U3 TONLLUMH NaHenel, LieHTp exeaHeBHO cobupaeT 1 0bpabaTbiBaeT
6onee 4 b CTaTUCTUKL 1 MHOOPMALIMV C HENPEPBLIBHOW NHAN .

CornacHo eBponerickomy ctaHaapTy EN 14509, B HayuHo-nccnegoBatensckoM LeHTpe «MpodXonoaa» NpoBoAATCS
NCAbITaHWA MO Pa3pyLUaroLLEeMy KOHTPOJTHO:

Ha paspbiB

CxaTtne

Cagur cpesHero cnos

M3rn6 nponeta neHel

1 N0 HEe pa3pyLLaroLLEMy:

VckyccTBEHHOE CTapeHue
/13mMepeHe TenaonpoBOAHOCTM

Kaxayro HeZento Mbl paspyLlaem, pexem, pBeM, XMeM, rTHeM, ckuraem, rpeem 2o 100 1 6onee rpasycos, ToNUM
B BO/le, MOPO3MM B CreumanbHom kamepe A0 50 MOroHHbIX MeTPOB 06pasLioB NPOAYKLIN, BbIXOAALLEN
C HaLWWX INHWI.

Bnarogapsa sTomy CaHABMY-NaHenu ¢ ytenantenem PIR Premier 4eMOHCTpUPYOT conpoTusneHue 6onee 185 klMa
NpY NCABITAHWAX MPOYHOCTY Ha cxaTme npu 10% agedopmaumm 1 6onee 160 klMa Ha paspblB NPy NIOTHOCTK 40 Kr/ M.

YT06bI rapaHTMPOBAaTL KAYeCTBO He TOIbKO 3a CYET MPOBEPKM KOMMOHEHTOB U PeryavpoBK/ TEXHONOMMYECKOro
pexu1mMa, Ho ¥ Ha MONEeKyNSiPHOM ypoBHe, B 2020 roay «MpodXonoia» yCTaHOBWUA HA MPOU3BOACTBE CaMblid
COBPEMEHHBIN B Poccumn peakTop Hemelko H&S Anlagentechnik mo cuHTe3y cnoxHbIx NoAN3GUPOoB. MOTOMY UTO Mbl
BEPUM, UTO MMEHHO 34ecb, B Poccuu, «MpodXonos» Moxem Npov3BOAUTE HayKOeMKMe MPOAYKTbl, UTOObI SKOHOMUTL
BaM 3Hepruto 1 AeHbru.

§1.6 META/I/TMYECKME NINCTbI A1 C3HABUY-MAHE/IEN

«MpodXonod» NPON3BOANT MeTaNAMYECKYHO 0BLLIVBKY NaHenel n3 MeTananyecknx AMCToB, KOTOpbIe YAOBNETBOPSOT
CTaHAapTaM, MepeuncieHHbIM B Tabamue 3.

Tabnuuad.
CTaHAapTbl MeTaNIMYeckor obwmeky MIMY-CaHABUY-NaHeNen

MeTannnyeckme nnCTbl MUHUManbHbI Npeaen TekyyuecTu rocr

FOCT 14918-80
FOCT P 52246-2016

FOCT 30246-2016
220 Mrla FOCT P 52146-2003
FOCT P 54301-2011

[OCT 19904-90, EN 10088-
1:2005

OUMHKOBAHHbI NCT 220 MMMa

OUMHKOBAHHbIW AUCT
C MOIMMEPHBIM MOKPLITVEM

Hepxaserollada ctanb 220 Mlla

JINCTbI U3 aNFOMUHMEBOTO CrJiaBa

Mapku AMr2 1/2H 140 Mrla rOCT 21631-76

B kayecTBe mMaTepuana CTabHOM OBLINBKM (33 UCKNOUEHVEM OBLLNBKM 13 HEPXaBEeoLLel CTann) NCnob3yeTcs
pynoHHas ctanb no FOCT 14918-80, rpynnbl b nepBoOro knacca NOKpbITUS. VICMONb3yroTCa Takke 3apybexHble aHanorm
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PY/OHHOM TOHKOIMCTOBOW CTaN C 3aLLUMUTHBIM aHTUKOPPO3UIHBIM MOKPLITUEM 13 LHKA (ZN), 5%-M antoMO-LIHKOBbIM
nokpeiTrem (5% Al-Zn) nnm NoKpbITUEM Ha OCHOBE aIlOMNHIA, LIMHKA U1 KpeMHUaA (55% Al- Zn).

MOKPbLITNS Ha OPraHMYeckoin OCHOBe BbIOMPAIOTCS B 3aBUCMMOCTY OT MMM 34aHWS 1 TPeboBaHWNIA K JONTOBEYHOCT.
JlonyckaroTcs MHOrOC/I0MHbIE 3aLUMUTHbIE MOKPLITUS.

Knacc 1 TonwmHa Kaxzaoro 3 MeTananyeckux IMCTOB YKa3blBatoTCs 415 KaX 40N NapTm COHABUY-MaHenei.
MuHMManbHas To/LWMHa MeTananyeckol o6LnBKM NaHeneit «MpodXonogy» coctasnset 0,4 M,
MakcuManbHas — 0,7 MM.

3HaueHVe MUHUMaNbLHOrO Npejesna Teky4decT OOLUMBKM 13 HepXaBeroLLen CTann nprseAeHo B Tabnue 4.
XUMNYeCcKnin CoCTaB 0bLWMBKM 1 ee drsmnyeckme cBONCTBa cooTBeTcTBYHOT TOCT 5632-14. 1na ee 13rotoBneHNs
«MpodXonoa» NPUMEHSAET IMCTOBYHO AV PYNOHHY0 cTanb Mo FTOCT 19904-90 nnm nx 3apybexHble aHanornm Mapok
AISI 304" anst NnLLEBOWN NPOMbILLIAEHHOCTY 1 AIST 4302 06LLero HazHaueHs.

Tabnnua 5.

TexHnYeckmne xapakTepUCTUKL MeTananyeckon obanLI0BKM NaHenei

MNpesen Tekyyectn He MeHee 280 MTl1a
Mpeaen TekyyecTn He bonee 320 Mla
BpemeHHOe COnpoTVBEeHVE PaspbiBYy HE MeHee 360 MTlla
OTHOCUTEeNbHOE YAJIMHEHVE He MeHee 30%
O6LLas Macca LIMHKOBOrO MOKPLITASA C 06enx CTOPOH INCTa He MeHee 275 r/m?
CpefHsad TONLWMHA LMHKOBOTO MOKPBITUA He MeHee 20 MKM
CTaHAapTHas WMprHa CTalbHOro N1CTa 1250 mm
CpefHsas ToNWMHa NoAN3IQUPHOro NOKPLITUA ANS KPaLLeHbIX IMCTOB 25-30 MK

§1.7 IMHUW ONA MPOM3BOACTBA C3HABUY-MAHE/IEN

C3HABMY-NMAHeNN N3roTaBANBaKOTCH CTEHAOBBIM (MEPUOAMYECKM), NN HEMPEPBIBHBLIM CMOCOBOM. [1p1 CTEHAOBOM,
NAW NeproaMYeckoM, Cnocobe MPON3BOACTBA NEHOOOPa3yroLLAs CMeCh 3aN1MBaETCS B 3aKPbITYro GopMmy,
COOTBETCTBYHOLLYHO MO pa3Mepam byayLielt naHenu.

MEPNOANYECKNE TNHNWN

Ha nepuoanyeckmx INHUSX HUKHWA 06AMLOBOYHBIV INCT YKNAABIBAETCS HA AHO GOPMbI, BEPXHWIA — 3aKkpenaseTcs
HaBepxy Ha creLmanbHbIX onopax. Bca KOHCTPYKLMS 0UeHb NMPOoYHas U BblepKMBaeT JaBieHne paclumpsatoLLlencs
neHbl. Ha Topuax ¢opmbl

NAV MaTpULbI MpeayCcMOTPEeHbI HEGOIbLUIME OTBEPCTUSA A/ BbIMyCKa BO3Zyxa U M3/IMLLKOB MNeHbl, 61arofaps UM nexHa
pacnpegensieTcs paBHOMEPHO Mo Bceit dopme.

MeHo0bpa3yoLLas CMeCb BNPbLICKMBAETCA B MONOCTb Yepe3 GOpCyHKy B OOKOBOM OTBEPCTUM GOpMbI. ITa onepaums
33HMMAET BCEro HeCKONbKO CekyHZ,. Nocne 3aBepLueHVs NeHo0bPa30BaHNa NaHeb BbIAEPXNBAETCA B popme

noz npeccom oT 15 10 50 MUHYT B 3aBUCKMOCTY OT TOJILLMHBI, MOC/e Yero 13BekaeTcs, a GopMa NoAroTaBa/BaeTCs

K 3a/MBKe cneayroLLiert naHenn. Taknum CnocoboM MOXHO M3roTaBAMBATL MaHENN PasHbIX GOPM C Pa3HO 06VLLOBKOW.
HezsocTaTkoM CTEHAOBOrO Crocoba ABAAETCS MeANTENbHOCTb NpoLiecca. [axe ecav ofHa bpurasa paboumnx
LUMKANYECKN O6CYXMBAET HECKONTbKO CTEHAOB, 3 Ha KaXA0M CTEHAE, B CBOKD OYepe/ib, MPOU3BOANTCA A0 BYX
naHener o4HOBPEMEHHO, MPON3BOANTENIbHOCTL HEBbLICOKA.

HEMPEPBIBHBIE JINHWN

HenpepbIBHbIE aBTOMAaTNYECKME NNHNN NCMNONb3YHTCA Ha KPYMHbIX MPOKM3BOACTBAX. Mpouecc co3faHua naHenen

TAISI 304 OCHOBHOW COPT B CEMENCTBE HEPXaBeoLLWX CTanei, coaepxatynii MuHnMym 18% xpoma u 8% Hukens. Takoe cofepxaHune xpoma
obecrneyrBaeT $OpMMPOBaHME OKCUAHOTO COS Ha MOBEPXHOCTW CTaNw, UTo NpuAaeT MaTepuany ycToM4MBOCTb K BO3AENCTBIUIO Pa3HOO6Pa3HbIX
XMUYECKMX BELLIeCTB.

2AISI 430 peppurTHasA XPOMIMCTas KOPPO3MeCToiKas CTaNb 06LLEro HasHaueHs, NoayYmnBLIas Havnbonee

LUIMPOKOE pacnpocTpaHeHue.
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MO/THOCTBbHO aBTOMAaTU3NPOBaH. HeﬂpepblBHble JINHNW NMO3BOJIAKOT BbIMYCKaTb 3a CMeHYy 500 ThIC. KB. MeTpOB COHABWY-
naHenew co CKOPOCTbHO 15 MEeTPOB B MUHYTY. le/l STOM CTOUT YyYUTBIBATb, YTO MOWHOCTb JINHN HEe BINAET
Ha Ka4yeCTBO C9H,£I|BI/]LI-FIaH6fIEIZ.

O6AMLI0BKa NaHenen Npomn3BoANTCS 13 ABYX PYNIOHOB MeTanna, KoTopble 06pabaTbiBatOTCA KOPOHAPHBLIM Pa3pAoM,
KOTOPbIA CHAMAET CTaTUYECKOe INEKTPUYECTBO C METANIINYECKOTO INCTA 415t YAYULLEHNS aAre3nn ¢ NoAnypeTaHOBOM
NeHON. YCTaHOBKOW ANS CHATWS CTaTUUYeCKOro 31eKTPUYecTBa KOMMAEKTYIOTCA 6ONbLUMHCTBO NVNHWIA, MpuyYem BCe 3Tu
YCTaHOBKM BbINYCKAET OAMUH UTaNbSHCKUIA MPOV3BOAUTEND.

3aTeM naHesu NpoMycKarTCs Yepes NpoduaMpoBOYHYHO YCTaHOBKY, rae GopMmpyeTca npoduab GyayLiein naHem
C KpasiMu, 06pasytoLLIMI 3aMOK. TpeboBaHMWs MO OTKIOHEHMSIM 3aMKOB OT 3aZlaHHbIX MapamMeTpoB 3a10xeHbl B TY
y Kaxzoro npovisBoanTens. Kak npaewio, y BCeX NPOn3BOAMTENE OHU OAMHAKOBbIE. 3aTeM Ha JINCTbI HAHOCKTCA
npaiMep, K1eeBOR CN0M, KOTOPbIA NMOBLILLAET aAre3vto NeHbl K MeTany 1 NaHenu HarpesatoTcs 40 TemnepaTyph,
KoTopast obecrneynBaeT XOpOoLLYHo aare3nto. MeHoobpasyoLlas CMecb BBOAWTCA MEXAY ABYMs IVCTaMU, MOC/1e Yero
3aroToBKa MaHesv NnocTyrnaeT B Npecc-HarpesaTtesb, yaepkvBatoLwmin 0611MLOBOYHbBIE IUCTbI Ha HEOBXOANMOM
paccToaHK Apyr OT apyra. Mo 6okam naHeu ABMXKETCA Lenb GopMupoBaTenei, GopMUPYHOLLIVX BHYTPEHHO YacTb
3amka. FoToBble NMaHenn 6e3 0CTaHOBKW INMHNK 06Pe3aroTCs A0 HYXKHOM AVHbLI NeHTOYHOM N0, KOTopas Y BCex
npovsBoAnTeneit N301MpoBaHa B 0TAebHOE MOMeLLeHMe 13-3a FPOMKOCTI NMPOoLecca. 3aTeM NaHenu NpoxoasaT
yepes oxnaanTeNb, YKNAAbIBAOTCS W YNaKOBLIBAKOTCA A/ OTNPABKM 3aKa3uuKy. Ha roToByro NpoayKLmio HaHOCUTCS
3aLUMTHAs NAeHka.

|_|OCKOJ'Ibe npouecc q)OpMI/IpOBaHI/Iﬂ MeHbl He 3aKaH4YMBaeTCA Ha BbIXO4e M3 JIMHNK 1 MPOA0J/IXaeTCA eLle

OKOJI0 24 4aCoB, rOTOBbIE CIHABUY MaHEeNN OTCTaMBAOTCA Ha Cknaje NPy KOHTPOIMPyeMOM TeMMNepaTypHOM pexrme.
ﬂ‘aHHbIIZ 3aBepL|_|a+ou_u/||7| LMKN, Kak 1 BCe npeablaylne 31anbl, ABAAETCA NCKTHYNTETIbHO BaXHbIM 4714 q)OpMI/IpOBaHI/Iﬂ
BB,CI,aHHOI7I reomeTpnmn naHesnen. Bce HOBble NTNMHWMA KOMMNeKTYyrTCA MHAMBWAYANTbHO MO TeEXHNYEeCKOMY 3a4aHNHO
3akKa34khKa no npuHUMny KOHCTPYKTOPa. HOBTOMy eC/I BaM CKaXyT, YTO JINHKA 0cobeHHas 113-3a TOro, 4To co6paHa
Mo/ 3aKa3s, OTHeCTeCb K 3TOMY C AO/DKHBIM CKENTULN3MOM.

®otorpadud 1.
YUacToK HernpepbIBHOM NNHNN MPON3BOACTBA CIHABWY-NaHener komnaHnn Pu.Ma, Ntanug,
YCTaHOBJ/IEHHOW Ha 3aBoZe «[1podXonon»
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[MABA 2. TTAPAMETPbBI U CBOWCTBA
CAHABUWY-TTAHENEN U3 TITTY

§2.1 MPEAE/IbHbIE OTK/IOHEHWA FEEOMETPUYECKWX MAPAMETPOB C3HABUY-TAHE/EN

Tabnuvua 6.

["Ipep,eanble OTK/TOHEHWA reoOMeTpUYeCcKnX NnapaMeTpoB CBHABI/IbI-I'IaHeﬂeVI

MapameTp

TonwmHa naHenn

OTKNOHEHWE OT MI0CKOCT-
HOCTW B 3aBMCUMOCTM OT
BEMYNHbBI NPOMeXyTKa L, Ha
KOTOPOM MPOBOANTCS 13Me-
peHve

BbicoTa npodunmposkn kpo-
BeJIbHOW NMaHem

[ny6rHa MyKponpoduas
CTEHOBOW NaHenu

CxemaTnyeckoe npeacraBneHne

A

< A
2

. 1
@SR =

2 MM : , -, 10 mMm
Sl e )
i L | a
| 1
hy hs
/
s AN ~
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MpesenbHoOe OTKIOHEHNE

npr D <100 mm: 2 MM
npn D> 100 mm: + 2%

npu L =200 mm: 0,6 mm npw L =400
MM: 1,0 Mm npr L > 700 mm: 1,5 MM

_h+h,
2

h=(40+1)Mm

(1,5+0,3) Mmm



icfl

npnL<3 M +5 MM

AnviHa naHenu npyuL>3 M + 10 Mm

Pabouas WmpmHa +2 MM

OTkNnoHeHwe

0,6% paboyein LnMpUHbI
OT NepneHAVKYIAPHOCTH

OTkNoHeHwe

1 MM Ha 1 M, MaKCIMyM 5 MM
OT MepneHANKYNAPHOCTH
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2 MM Ha T M, Makcmym 10 Mm
lb 8,5 MM Ha T M LUNPUHBI

o /151 MKPOMPODUINPOBAHHBIX
OTKNOHeHMe e :jT A ponpoduavp
— )

CTeHOBbIX NaHenen 10 Mm
OT NepneHAnKyNSpHOCTU
Ha 1 M LWUMPUHBI

ANA KPOBEJIbHbIX naHenemn

Pactp npoduns

. P =(250 £ 2) Mmm
KpOBe/IbHbIX NaHe en

LLnpnHa BepxHero nosca
(b1) ¥ WKpPUHa HXHEro
nosica (b2)

b1:+ 1 MM
b2: + 2 MM

§2.2 TEM/I0MU3NYECKVE CBONCTBA C3HABUY-MAHE/IEA M3 NMY: TEM/I0NPOBOAHOCTb,
TENNOMNEPEOAYA N TEMN/IOBOE COMPOTUBNAEHUNE

Tennosble noTepwn B 34aHNAX N COOPYXEeHNAX O6yCﬂOBﬂeHbI ABYyMA (I)I/I?:I/NQCKI/IMI/I ABNEeHVAMWN!
1. TEenonpoBOAHOCTLHO MaTeprasoB OrpaxXaatoLnx KOHCprKLI,I/HZ (mona, CTeH 1 NOTOJIKA)
2. MPOHMKHOBEHMEM BO3yXa Yepe3 eCTeCTBeHHbIE MOpPbl OrpaxaatoLLinx coopy>KeH|/||7| (ectecTBeHHOM BeHTI/I}'IﬂLI,I/IeM)

|_|OTepI/I Ternna, BblI3BaHHbIE r|ep8017| I'IpI/IL‘II/IHOIZ, CHUXarOT nMyTeM nepexola Ha Matepnaibl C MeHbLLEeN
TENA0MPOBOAHOCTBHO, a NMOTEPW, BbI3SBaHHbIE BTOpOIZ, — M3TOTOBNEHNEM OlrpaXAaroLwmnX KOHCprKLI.I/IVI
BO34yXOHEMPOHNLIAEMbBIX MaTEPNANOB N NCMOJIb30BAHMEM BqDC')eKTI/IBHbIX MeTOo/40B I/ICKyCCTBEHHOIZ BeHTUAALNN.

CoHABMY-NaHeN HagexHo npeaoTBpaLllatoT TernioBble NoTepun, CBA3aHHbIE C BbllenepevncieHHbIM (baKTOpaMI/I.

ToNLLMHA TEMNOU30NALNN AR 34aHUI PA3HOTO HAa3HAYeHWUS U PA3HbIX KIVMATUYeCKX YCOBUI Ha TeppuTopmnn
Poccuickon ®egepaunn onpeaenseTca nyteM TenoTeEXHNYECKX PACHETOB, BbIMOIHAEMbIX Ha ocHoBe Cl123-101-
2004 «[MpoekTnpoBaHMe TeMNI0BON 3aLnTbl 3aaHnn» 1 CHKMM 23-02-2003 «Ternnosasa 3aLlmTa 34aHnit».

PaccmMoTpyM NogpobHee OCHOBHbIE GU3MYecKre MOHATIS, ONMCHIBAOLLME TEMNOU30NALLMOHHbBIE CBOCTBA
Pa3NNYHBIX MaTePUanoB 1 KOHCTPYKLIWA.

OfHO 13 TakuX MOHATUIM B TEPMOAVHAMYIKE — TEMNONPOBOAHOCTL, He NnyTarTe
C KO3GPULMEHTOM TEMNOMNPOBOAHOCTU.

Tel'l)'IOI'IpOBOAHOCTb — 3TO NMepeHOC Tenn0Tbl CTPYKTYPHBIMW YaCTnLaMn BellecTBa (MO)'IEKyfIaMI/I, aToOMaMn,
9ﬂeKTpOHaMI/I) B Mnpouecce nX TenioBOoro ABXeHud. KnHeTtnyeckas SHeprma atoMoB 1 MOJIEKY/T, KOTOPAad
nonpegendeT teMnepartypy Tes1a, nepeiaetcd bonee HarpeTbiMn y4aCTKaMn Tefla ero MeHee HarpetbiM y4acTkKaM
Vv Apyromy Teny npu BBaI/IMO,ZLeVICTBI/IIA C HUM. TakoM Tenn100bMeH MoxXeT MponNcxoanTb B N06bIX Tenax

C HEOAHOPOAHBbIM pacnpejenieHnemM TeMnepaTypbl, HO CaM MeXaHW3M NepeHOoCa Ten10Tbl 3aBNCAT OT arperatHoro
COCTOAHNA BellleCTBa.

B ycTaHOBMBLUEMCS pexyviMe MOTOK SHEPrN, NepesaBaeMoli MoCpeACTBOM TEMIONPOBOAHOCTY Yepes CTeHy
naoWaabto S 3a eAnHNLY BPEMEHHW, MPOMOPLMOHaNeH Pa3HOCT/ TeMmnepaTyp No 06e CTOPOHbI CTeHbI 1 06PaTHO
NponopLMoHaneH TOALWMHE CTeHbl. ECM peyb 1MAeT O CTaLVMOHapPHOM NMOTOKe Temna Yepes CTeHy 13 COHABUY-
naHenei, To TeNI0Bble MOTEPU MEXAY IMCTaMU X OBLLIVBKM BbIPaXaroTcs caeayroLein Gopmynoi:
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0- SAT
TS
(M
rae Q — NosHas MOLLHOCTb TEM/0BbIX NOTEPb B AVHNLY BpeMeHu, S — nnoLlajb paccMaTpuBaemol cTeHkn, AT —
nepenaz TeMnepaTtyp no obe CTOPOHbI NaHenu, § — ToNLMHa TeMI0N30NALMOHHOIO COS.
MHoXMTeNb A, Ha3blBaeMblii KOIQOULMEHTOM TEMNONPOBOAHOCTH, CYXUT AN KONNYECTBEHHOW OLLEHKI CMOCOBHOCTY
KOHKpPEeTHOro MaTepuana NpoBOANTL Tenao. ITOT Ko3hduLmMeHT nmepsetcs B BT/(M*K). BaxHO NOHWMATb, UTO OH
npeACcTaBAseT cob6ol GU3MYeCcKyro XapakTepuUCTVKy MaTepmana, To ecTb OnpeensieTcs TOAbKO ero BHyTpeHHel
CTPYKTYpOW, @ He GOPMON 1 pa3mepamu.

Tabnuua 7.
KoadduLmeHTsl TeNA0NPOBOAHOCTM OCHOBHbIX CTPOUTENIbHLIX MaTepranos

MaTepuan Agociareqr BT/M*K
ANOMUHUIA 202-236
Cranb 47-60
Crexno 1,15
Kupnuy cTpovTensHbIn 0,87

BeToH cnnowHomn 1,7
[TeHo6eToH 0,14-0,30
[epeso 0,15
MwnHepanbHag BaTta 0,046
MeHononncTnpon 0,04
MeHonson 0,035
Bo3ayx (Cyxor HenoABVXHbIN) 0,024-0,031
MeHononnypetaH (PUR/PIR) 0,021-0,023

O6bIYHO HOPMATUBHBIV (MK feknapupyeMblin) Ko3dduumeHT TennonposogHocTy MIMY (kak PUR, Tak 1 PIR) nexut

B AvanasoHe 0,021-0,022 B1/(M*K). CornacHo EN 14509-2005, B kauecTBe Aeknaprpyemoro kosgouumeHTa
TenI0MPOBOAHOCTU NPOU3BOANTENL 0643aH YKa3blBaTb HE eAVHWUHbIE «PEKOPAHbBIE 3HAUEHA», @ TAKYHO BENNUNHY,
KOTOpad XxapaktepusyeT He meHee 90% 134ennii ¢ BepOATHOCTBHO 90%.

NSt TeNN0BbIX PacYeTOB BaXeH He CTObKO HOPMAaTUBHBIV (AeKknapupyembilii) KO3GdULMEHT TeNA0NPOBOAHOCTY,
CKOJIbKO TaK Ha3blBAEMbIN PACUETHBINA A, TO €CTb «MPUTOAHbIV» AN1A TEMNOGU3NUECKMX PACUETOB.

B yem xe pasHuvLa mexay Humn? B 3Tom Bonpoce B ctpaHax EC 1 B PO NpuHATLI ABa COBEPLUEHHO Pa3HbIX MOAXOAA.

B EC, kaK yxe Mbl OTMeYanu, fericTByeT eanHelin ctaHaapT EN 14905-2005 Ha caHABUY-MaHenu, KOTOpbIV YeTKo
pernaMeHTUpyeT MeTOANKN ONpeeieHNd BCeX BaXHbIX C TOUKM 3peHNsA MPOEKTUPOBAHNS NapaMeTpoB C3HABNY-
naHener, B TOM YMC/Ie W pacyeTHOro Ko3hppuLIMeHTa TeNNONPOBOAHOCTI. [1pKn 3TOM BCe METO/AbI pacyeTa nponmcaHbl
A9 LIeNIoro CrnekTpa Matepuanos, NMPUMEHAEMbIX A8 U3rOTOBIEHNSA CPeLHEro C10S NaHenen, 1 y4nTeiBaroT

X OCOBEHHOCTU C TOUKM 3PEHNS LJIUTENIbHON 3KCMyaTaLmm (4ONr0BEYHOCTW), KOTOPbIE MOPOV CUABHO PasINYatoTCA.

Tak, Noj pacyeTHbIM KO3hOULIMEHTOM TeNNoNPOBOAHOCTY XecTkux MY, cornacHo EN 14509 v EN 13165-2008,
MOHVIMAKOT KO3GPUMLMEHT C MOMPABKOM Ha CTapeHne MaTeprana. OCHOBHbLIM Xe GakTopom cTapeHust MY cuntaetcs
yneTyunBaHue razoBoro peareHTa, KoTopbIM HanoAHeHbl A4YelikK, 1 ero 3aMeLLeHne BO34yXOM.

Bo3sgelicTBue Bnarv Ha TenaonpoBoAHOCTb naHenemn He paccMaTpmBaeTCd, Tak Kak naHeam CHabxeHbl BHeLIHe
MeTaNINYeCKon BNAro3alLLLeHHOM 06LLIVBKOM, YTO MOAHOCTLIO UCKIOYaeT NMPOHVKHOBEHWE B/1alr B CDEAHMVI cnom
Nnpn NpaBnibHOM MOHTaxe.

KoapdpurLmeHT TenaonpoBoAHOCTU MNTY ciesyeT yka3biBaTb A9 YCNOBWI 3KcrayaTaummn A (2% yBnaxHeHne no macce)
1n B (5% yBnaxHeHwue rno macce), npu 3ToM B HOPMATUBHOW AOKYMEHTaLMV He MPUHUMAETCS BO BHMAHWe TOT GakT,
YTO Mbl MeeM Aeno He nNpocTo ¢ MY, a ¢ MY B NONHOCTLHO BAAro3aLyLLeHHOM 060/104Ke.

KoadpduLmeHT TenN0NPOBOAHOCTY 3aBUCAT B TOM UMC/E U OT BAAKHOCTN, HO MPUMEHUTENBHO K COHABUY-NAHENAM
3TO VIMeNo 6bl 3HaYeHME TONBbKO eCIV NaHeNV CMOHTUPOBaHbI C C OLLMOKaMY, B pe3ynbTaTe KOTOPbIX Bara MPOHUKaeT
B CPefHWIA COV Yepes HerepMeTU3nMpOBaHHbIe CTbIKM MeXAy NaHenamMn, 1 B pesynetaTte MY skcnayatnpyeTcs

BO BJ/IaXXHOW cpeje.
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Hepmo,u,mqecme N Ce30HHbIe N3MEHEHKA YPOBHA BIaXXHOCTUN HMKAK HE OTPaXakTCA Ha CTPYKType nry
M He BHOCAT HMKaKOro BklaZa B €ro CtapeHume. Ans MI/IHepa}'IbHOIZ BaTbl BO3A€IZCTBI/I€ Barv ABnAeTCA rnaBHbIM

bakTOpOM CTapeHus.

KoadpduLmeHT TeMN0NpoBOAHOCTM 3aBUCUT Takxe OT TeMnepaTypbl OKpyXatoLLielt cpespl, HO HV eBPONencKkunii

EN 14509-2005, H1 poccurickuii TOCT 54855-2011 He 0643bIBaOT NPOM3BOAMUTENEN NPeABapUTENBHO HarpeBaTh
06pasLbl ANS ONpejeneHns pacyeTHoro kKoadduumeHTa TeNNoNPOBOAHOCTY. TeNNonM309LMOHHbIe CBoMCTBa MY
YXyALL3AEeT B NepByo ovepeb AnPdy3na ra3oBoro peareHTa 1 ero 3amellieHre BO3yxXOM, @ BO3AeNCTBMe Baru
NpesCcTaBnseT cobor BTOPOCTENEHHbIV GakTop, KOTOPLIV CleAyeT yUnTbIBaTb TOMbKO MPW COOTBETCTBYHOLLMX

YCNOBUAX SKCMyaTaunn.

Tabnnua 8 nokasbiBaeT pasnnyna B onpegeneHnn pac4eTHoro Koacbq)mu,meHTa TEennonpoBoAHOCTM B Poccmn

1 cTpaHax EC.

Tabnuua 8.

[eknapupyeMbili 1 pacyeTHbIN KO3GPULMEHTBI TEMNIONPOBOAHOCTX NaHenu cornacHo EN 14509-2008

Xapaktepuctuika

KosdpurumeHT
TenNoNpoBOAHOCTY

[Jeknapupyembll
KO3QULMeHT
TenNonpoBOAHOCTH

3HaueHVe A, C BepOATHO-
CTbto 90% XapakTepusyo-
wee 90% m3genuii B Cyxom
COCTOSIHUM, NONyHEHHOE
npun cpeaHer Temnepatype
o6pazuos 10°C, He noa-
BEPraBLUNXCA nNpoLeaype
NCKYCCTBEHHOIO CTapeHus

PacueTHbIn KO3PULMEeHT
Ten0MpPoBOAHOCTU®

3HauyeHue A, C BEpOSTHO-
cTbto 90% XxapakTepusyo-
wee 90% m3genuii B Cyxom
COCTOAHUM, MONTyHEeHHOe
npw cpeAHen Temneparype
o6pazuos 10°C, npoulea-
LUVIX NpoLiesypy UCKyc-
CTBEHHOTO CTapeHns®

OcHoBHOW pakTop
cTapeHus

3amelleHme rasoBoro
peareHTa BO34yxXom

* Mpoueaypa NCKyCCTBEHHOrO CTapeHK s 3aBMCUT OT TUMNa BCNeHWBaroLLero pearenTa (cM. EN 13165-2008).
PacueTHbIN KO3POULMEHT BCEX TUMOB NaHeNel C MeTaNNYECKON (BO3yXOHENPOHNLAEMO) OOLLIMBKOW yKka3blBaeTcs

C npvipaweHnem, paBHeim 0,001 BT/(M*K), EN 13165-2008.

Tabnuua 9.

HoMWHanbHbIV 1 pacyeTHbI KO3GGULIMEHTLI TEMIOMPOBOAHOCTY CTPOUTENbHBIX MaTEPUANOB COrNacHo

CHwIM 23-02-2003

XapakTepucTnka

KoapdpuumeHT
TenNonpoBOAHOCTH

KoapduumeHT
TEena0MpoOBOAHOCTA

CornacHo FOCT 7076-78,
cpeaHeapnmeTyeckoe
3HaueHe Ko3pPULIMeHTa
TENI0MPOBOAHOCTY Kak
MVHMYM NATY 06pa3L0oB
B CYXOM COCTOSAHWM

Ycnosua
SKCnayaTaumm A

KospdnuymeHT
TenJ0MpPoBOAHOCTHU
npw sKcryataynmn
B ycnoBuax 2%
YBNAXHEHNA

Ycnosusa
3KCnayaTaymm

KoapduumeHT
TenNonpoBOAHOCTH
npw 3KCnIyaTaumnm
B ycnoBuax 5%
YBNaXHEHNA

§2.3 PACHET KO3MMUMUMEHTA TENNONEPEOAYU NAHE/IM U M TEPMWYECKOIO COMPOTUBAEHNA R

Momnmo Ko3dpdrLIEeHTa TENNONPOBOAHOCTM, A1 OMUCAHWUS TEMTON30IVPYHOLLMX CBOMNCTB PA3/INUYHbBIX OFrPaxAatroLLmnx
KOHCTPYKLIWI (CTEH, MOTOJIKOB, KPOBAW W, B YaCTHOCTW, CIHABUY-NAHENen) MCNOb3YHOT Takme napaMeTphl,

Kak Ko3pduLmeHT Tennonepeaaun U v Tepmmuyeckoe conpoTmsieHme R. Yepes kosdppuumeHT U dopmyna ansg notoka
Ternaa vepes CTeHy 13 COHABUY-MAaHeNen 3anmnceliBaeTcs

Q =USAT (2)

rae U — ko3dpuLmeHT Tennonepesaydmn CaHABUY-NaHeNV, 3aBUCALLNIA OT ee TONLMHbBI 1 UMEKOLLMIA Pa3MEPHOCTb
BT/(M?*K); S — nniollab NoBEPXHOCTU CTEHKW B M% a AT — PasHOCTb TeMnepaTyp BO3Zyxa N0 0be CTOPOHbI CIHABUY-
naHenn, HasblBaemas eLle TemnepaTypHbIM HAMoOPOM.

TepMuueckoe conpoTrBeHe R xapakTepu3yeT CrocobHOCTb Tena (MM6o ero NoBepxXHOCTU UK C10s)

NpenaTCTBOBaTh TEM/I0BOMY [IBUXEHUIO MOEKY/. Pa3nnuatoT NnojHoe TEPMUYECKOEe COMPOTUBNEHME, 06PATHO
NpOMNopLIMOHaNbEHoe KO3GGULIMEHTY Tennonepeaayun, MOBEPXHOCTHOE TEPMMYECKOe CONPOTUBEHNE, 06PaTHO
NpONopLMOHaN6EHoe KO3GOULIMEHTY TENNOOTAAYUY, U TEPMUYECKOE COMPOTUBNEHVE C105, PABHOE OTHOLLIEHUID
TONLMHBI CNIOS K €r0 KO3OPULIMEHTY TEMIONPOBOAHOCTY.

KoaddurumeHT Tennonepesayn U B bonee obLLeM Clyyae onpesenseTcs Kak
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1 Y
U= +—
Rj +tL+(dC+7Ae)+tL .

f design /1 g4 ( 3)

roe

d. — HOMVHanbHasA ToWMHA cpegHero cnog (6e3 yyeta TONWMHLI OBLLINBKN), M

t. — HOMVHaAbHas TO/ILLWHa BHYTPEHHEN 06LINBKK, M

t . — HOMWHa/IbHAsA TONLLMHA BHELIHEN O6LUNBKN, M

Ajesign — PACHETHBIN KOSGOULINEHT TENNOMPOBOAHOCTI CpeaHero cnos, BT/(M*K)

A, — PaCYETHbIN KO3GPULIMEHT TEMIONPOBOAHOCTY BHYTPEHHEH 06WnBKY, BT/(M*K)

A, — PaCYETHLIV KO3GOULIMEHT TEMNIONPOBOAHOCTU BHELLIHER 06WwunBKY, BT/(M*K)

A® — fononHUTENBHAA TOLLMHA, CO3,aBaemas 3a CHeT MPOPUIVPOBAHNS, M

Y — ko3 dnumeHT Tennonepesayn CTblKOB B pacyeTe Ha MeTp LWMpUHBI NnaHenn, BT/(M*K)
B — obuas WwipnHa naHenu, M

R, — MOBepPXHOCTHOE TepMIYEecKoe CONPOTUBIEHVE BHYTPEHHEN MOBEPXHOCTH, M**K/BT
R.. — MOBEPXHOCTHOE TEPMUYECKOE COMPOTUBEHNE BHELLIHEH NOBEPXHOCTY, M**K/BT

CornacHo EN ISO 6946, Rsi 1 Rse MpUHMMAtOT 3HaUeHNS, yKa3aHHble B TabanLe Huxe.

Tabnvua 10.
HanpaeneHue noToka Tenna

Hal'lpanIeHI/Ie MOTOKa Teria

Kposnga CreHbl Mon
BHyTpeHHAs NoBepxHOCTb
R, MZK/BT 010 o o
BHeLHAS MOBEpPXHOCTL 0,04 0,04 0,04

R_, M2K/BT

se’

BennumHa Ae, nmeroLiast 060NbLLOEe 3HaYeHne ANA KPOBE/IbHbIX naHenewn, 3aBUCUT OT q)OprI
1 BbICOThI I'IpOCI)I/I}'II/IpOBKI/I.

PucyHok 6.

OnpepgeneHne BennynHel Ae cornacHo EN 14509-2008: . bz
b, =20 MM, b, =60 mm, h =40 MM, p = 250 MM b
Ans naHenen «MpodXonozy 1

/\ /\
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Tabnuua 11.
OnpegeneHue BennymHbl Ae (MM) 419 KPOBEbHbIX MaHenei

BbicoTa pebep h, Mm

10<h<25 25<h <50 50<h<70 h>70*
r<25% 1 2 2 2
25% <r<50% 3 5 6 7
50% <r <60% 5 9 12 14
60% <r<70% 7 12 16 19
70% <r <85% 8 15 20 24

*Mpn h > 120MMm TpebyeTcs 6onee TOUHbIN pacyeT
3pecb
e 0,5(b, +b,) _ 16
P 100
,T.e.16% (4)
OTctosia BUAHO, UTO A1 KPOBENbHbIX MaHenen «MpodXonoa» Ae = 2 Mwm.

®opmyna (4) MoXeT ObITb NpeACTaBNeHa B aNbTEPHATVBHOM BUAE:

1 1,0
U= I+ f =
t, d +Ae 1, Jom B
R, + *—+—“——+"+R,
//Lf //Ldesign //Lﬁ (5)
rae f , — KO3GOULMEHT TennonepeAayn CTbIKOB B pacyeTe Ha MeTp ANHbI CTbIKOB, CM. TabawnLy 12.
Tabnuua 12.
KoaddurumeHT Tennonepesaum ctoikoB (fjoint) 4na cTanbHOM 06LLINBKN
fjomt
TonwyHa, Mm
Kposna CreHa
60 0,04 0,20
80 0,04 0,20
120 0,04 0,10
160 0,04 0,10
200 0,03 0,10

B kauecTBe npumMepa paccumntaem KosduLMeHT Tenaonepesayn cteHosor MMY-caHABMY- naHenu ToawmHon 100 Mm
N WUPKUHOM 1190 MM C MEeTaNANYECKO 06LLIMBKOM TONLLMHON 0,5 MM:

® BHELLHAA NOBEPXHOCTL: Rse = 0,04 M**K/BT

® 0,5 MM cTanbHoM nncT: Afe = 60 BT/(M*K)

® 100 mm IMM1Y: Adesign = 0,026 BT/(M*K)

© 0,5 MM cTanbHoM nucT: Afi = 60 BT/(M*K)

® BHYTPEHHSA MOBEPXHOCTb: Rsi = 0,13 M?*K/BT

CornacHo dopmyne nmeem:

= ! = = 1 1+0,1- L0 ~ 0,26

0,5-10 102-10 0,5-10 L185
+ + + +0,13

60 0,026 60 6)

0,04
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§2.4 CPABHEHWE TEN/10M30/19UMOHHbIX CBOVWCTB CTPOUTE/IbHbIX MATEPUA/IOB

MoHATME TEPMNYECKOTO COMPOTUBAEHMA MO3BONAET HArNALHO CPaBHMBATL TEMION30NSALMOHHbBIE CBOCTBA
Pa3NYHbBIX MaTEPUANOB.

B Tabnviue 13 npeacTaBneHbl KO3GGULIMEHTBI TEMNOMPOBOAHOCTY Pa3INYHBIX CTPOUTENBHBIX MaTEPUANOB,
BbIUMC/IEHHbIE HA OCHOBE Aek1apupyeMoro Ko3houLmeHTa TENA0NPOBOAHOCTH, @ Takxke B rpaduryeckorn dopme
MOKa3aHO, Kakow TONLLVHBI 3TV MaTepuanbl O/KHbI ObiTb, YTOOEI 06eCneynTb Takyto e TenI0M30aaLUMto, kak 100 MM
cnou neHonosvypetaHa PUR mnan PIR.

Tabnuua 13.
TennonpoBOAHOCTb CTPOUTENbHbIX MaTEPMANOB 1 CPaBHEHVE TOLLMHbI MX CI0EB, NPY KOTOPOI obecneyrBaeTcs
oAVHakoBas no 3dGekTVBHOCTM 1301aLMs, B rpadryeckon dpopme

MaTepuan A, BT/(M*K) TonwmHa, Mm 1760
nny (PUR/PIR) 0,022 100 1430 |
MeHononncTnpon 0,04 190 ___
MuHBaTa 0,046 209 4 iim
[lepeBo 0,15 714 Y H
2 : ]
KepamsnTobeToH 03 1430 190 ...,,,8_9,, I -
100 s -
CTpouTeNnbHbIN KUpnny 0,37 1760 ['E'E'E'mm

Bce cTpouTe/bHblE MaTepPUabl MPUW yKasaHHOR B TabanLe TOALLVHE 06/1aAat0T OANHAKOBBIM CONPOTUBAEHNEM
TennooTaaye 4,76 M?*K/BT.

§2.5 TEM/IDEMKOCTb TPEXC/TOMHbIX MAHE/IEN
MaHenv NpeACTaBAAOT COOOW Nerkve CTPOUTENbHbBIE KOHCTPYKUMY, @ 3HAUNUT, OTIMYAIOTCA OTHOCUTENBHO HEBONbLLON
CNOCOBHOCTBIO HakanAMBaTh TEMIO MO CPABHEHMIO C TPAAVLMOHHBIMN MaTepranamMu, TakmMm kak, Hanpumep, 6eToH.

TennoemkocTb C KaKoV-11bo YacT CTPOEHUA ONpPeaenseTca ee cpefHen yaenbHOM Ten10emMKOCTbHO
C TENN0EMKOCTbHO MaTepuana BT/kr*K n maccori m [kr]: C = mc [BT/kr*K].

Huxe B Ta6n|/||_|,e npreejeHbl 3Ha4eHnA y,qeanoM TENN0EeMKOCTW U MIOTHOCTWN HEKOTOPbIX
CTPpOUTE/IbHbIX MaTephanos.

Tabnuua 14.

YaensHas TeN10eMKOCTb CTPOUTENbHBIX MaTePUAanos
MaTepuan A, BT/(M*K) TonuwmHa, Mm
betoH 2300 900
Nerkuii 6eToH 500 1000
[epeso 500 2300
MwnHBaTa 7800 500
Kepam3nTobeToH 70-150 1030
PUR, PIR 40-42 1400

CpaBHWM TeNN0eMKOCTb 6ETOHHOM CTeHbI TOALLMHOK 100 MM C TEMOEMKOCTLIO TakoM xe no TonwmHe PUR caHABNY-
naHenn. byaem cumTaTb, UTO TOMLLMHA CpesHero cnos coctasndeT 100 MM, @ IMCTOB MeTaNINYeCcKomn
obwmsky — 0,5 MM.

BetoH 100 mm: C =2300 x 0,1 x 900= 207 103 BT/K
CaHpBuY-naHens ¢ PUR 100 mm: C=40 x 0,1 x 1400 + 7800 x 0,001 = 5607,8 ~ 5,61 103 B1/K
13 cpaBHEHWS ClieflyeT, UTO Ten10eMKOCTb HeTOHa NpeBbILLAET TeNI0eMKOCTb NaHenen 6onee yem B 36 pas.

[nsa BO3BeAeHUs BHYTPEHHUX CTEH U I'IeperbITI/IVI B COBPEMEHHbIX 31IaHNAX BbIFrOAHEE NCTMOJIb30BATb MaTeprabl
C 60/1bLLION TeMN0EMKOCTLIO, KOTOpbIe CMOCOBHI AKKYMy/TMPOBaTb 3HaYNTE/IbHOE KOJIMYeCTBO Teriia. OfaHako,
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eCNn peyb WAET 0 BHELLIHMX CTeHax, Lienecoobpa3Hee 0TAaTb NPeAnouUTeHVie MaTepranam C XOpOoLLMY
TENNOU30SLUNOHHBIMU CBOUCTBaMU. B 3TOM C/lyuae MoHag06UTCs ropasfo MeHbLLE SHepruv A1 noaaepxaHus
33laHHO TemnepaTypbl BHYTPY NOMELLEHVS, MpUYeM Kak MOHVIXEHHOM (B XONOAWABbHbBIX CKNadax v T. r.), Tak

1 KOMGOPTHOW B 6LITOBOM M1aHe B aAMUHUCTPATUBHBIX 1 XUbIX 30aHNAX. ECIM BHELIHWEe CTeHbI BbIMOHEHbI
13 NErknx KOHCTPYKLIMIA C HEBBICOKOM TEMIOEMKOCTbIO, TakMX Kak CaHABMWY-NaHeny, To Tpebyemas TeMrnepaTypa
YCTAHOBUTCS B MOMELLIEHVN CYLLIECTBEHHO BbICTpee.

§2.6 MOCTbI X0/100A N MUHUMW3AUNA U TEMNOBBIXTOTEPDb

MocTaMu Xon04a HasblBakOT YHaCTKW OrpaXxaaroLmnx KOHCprKLI‘I/IIZ, XapakTepmsyrowmecd noHmKeHHbIM
TePMUYECKKM COMPOTUBIEHNEM. OHM 0ObIYHO BO3HUKAKOT npn MOHTaXe naHenewn, KOorga matepuan c XOpOLLIeIZ
TENA0MPOBOAHOCTBHO, HAaMpKMepP, MeTasl, 0O4AHOBPEMEHHO KOHTaKTUPYET C BHyTpeHHeM N BHeLLHeM CTOpOHamMn
naHenu. Takne Y4YaCTKN He TOJ/IbKO yBeTNYMBArOT TenioBble noTepn, HO 1 CO34at0T PUCK KOHAEHCaUWW Biaru

Ha MOBEPXHOCTN MaHes n.

HOBTOMy MOHTaX CBH,CLBI/ILI-I'IaHe]'IeVI MPOBOANTCA COMNacHO onpedeneHHbIM MpaBiaMm, C MCMOJIb30BaHEM
cneynanbHO pa3pa60TaHHb|>< Y3710B, NpeAoTBpaLlatoLLINX BO3HNKHOBEHE MOCTOB XOJ104a. ,ﬂBeprle 1 OKOHHbIE
MpoeMbl Takxe O6paMl’I9|I-OT cneuranbHbBIM MPpepbIBatOLWLINM I'IpOd)I/U'IeM.

B kauecTBe KpeneXHbIX CaMope30B HEOOXOAMMO VCMOABb30BaTh CNeLanbHble CTanbHble LWypPYMbl C HU3KOM
TEMNI0NPOBOAHOCTLIO, MO BO3MOXHOCTM C MaslbIM MOMEPeYHbIM CEHEHNEM W C PE3NHOBOW NPOKIaAKON.

Mpv BO3BEAEHWM 34aHWI 13 COHABWY-NAHENeln cnegyert npexze Bcero nsberatb 06pasoBaHmnsg MOCTOB X0N04a.
OT kayecTBa MOHTaXa 3aBNCUT, HACKONBKO SGPEKTUBHO NaHenn 6yayT BbINONHATE CBOK OCHOBHYIO GYHKLIO —
obecneymBaTb TEMION3ONALMIO.

Tabnvua 15.
OCHOBHble XapakTepUCTUKIA CTEHOBbIX CIHABUY-NaHenel «MpodXonoa» ¢ HanoAHNUTeNeM
13 NeHononnypeTaHa 1 neHononnm3oLmaHypaTa

Tun HanoaHUTens PUR/PIR

MnoTHOCTb (40 + 2) kr/m?

TonwyHa naHenen, Mm 40 50 60 80 100 120 140 150 160 180 200

Bec. Kr/m? 8,5- 8,9- 9,7- 104- 11,2- 119- 12,7- 13,1- 135 142- 15-
' 9,5 9,9 10,7 11,6 124 132 141 145 149 158 16,6

MakcrmManbHasa AnmHa 16 000 mm

LWnprHa 1200 MM

Pabouast LUMpUHa 1190 MM

TonwmHa metanna > 0,45 mm

[oBepXHOCTb MeTanna NPOPUANPOBaAHHAS / rNaskas

CTaHAapTHOE UCMNoHeHne RAL 9003/Zn (HekpalueHbI OLMHKOBAHHbIM UCT)

KosbpuumenT 0,022 BT/MK

TEna0npoBOAHOCTMU

KOSQQUUMEHT TEPMALECKOTO 4 94 | 538 g6 (381 476 571 667 (714 7,62 857 952

COMPOTVBNEHSA

BnaronornouleHue 3a 24

Yyaca npy OTHOCUTENbHOM 12,5%

B/IAXXKHOCTW BO3/yxa 96%

BoaonornouleHne

3a 24 4aca npwv NoJIHOM 2,5%

norpyxeHunn, % ot obbema

3ByKOU30NALNSA 25 nb
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Tabnvua 16.

OCHOBHble XapakTepUCTNKN KpOBe/IbHbIX CaHABI/M-I'IaHeﬂeVI <<ﬂpOd)XOfIO,£I,>> C HanonHmtenem

M3 neHononMmnsoumaHyparta

Tnn HanonHUTeNA
MnoTHOCTL

TonLwmHa naHenen, Mm
Bec, kr/m?

MakcumMansHasa AivHa
LWnprHa

Pabouas WprHa
TonwmHa metanna
[oBepxHOCTb MeTasna
CTaHAapTHOE UCMoHeHNne

KoapdpuumeHT
Tena0MpPoBOAHOCTH

KoapdurumeHT Tepmmnyeckoro
COMPOTUBIEHVS

BnaronornouleHuve 3a 24
yaca npy OTHOCUTENIbHOM
B/IaXHOCTW BO34yxa 96%
BoaonornolleHune

33 24 Yaca npv NOJIHOM
norpyxeHuny, % ot obbema

3ByKOM30N9LMA

Tabnvua 17.

MoXapOoCTONKOCTb CTEHOBLIX U KpoBeNbHbIX PUR- 11 PIR-naHenel

Matepwan

Mpefen orHecTomnKoCTH

Knacc noxapHoi onacHoCcTm

lpyrnna roptoyectun
Mpynna BOCMNaMeHaeMoCTH

[AbIMo06bpa3ytoLLLas
CNOCOBHOCTb

Mpynna no TOKCUYHOCTK
NpoAyKTOB ropeHuns

PIR

(41 £ 2) kr/m?

30 40 50
9,4 9,8 10,3
16 000 MM

1071 MM

1000 mm

>0,45 mm

npoduANpPoBaHHas / rnajkas

60

10,7

RAL 9003/Zn (HekpaLLeHbIi OLMHKOBAHHbIM JIUCT)

0,022 B1/mK

1,52 2,0 2,48

1—2,5%

2,5%

3516

3nenve

CteHoBble PUR-naHenn

CteHoBble PIR-naHenu

KpoBenbHble PIR-naHenn

KposenbHble PIR-naHenn

CteHoBble PIR-naHenu

[pyrnna no pacnpocTpaHeHto

MaaMeHn no NoBepxXHOCTA
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40
MM

EI 15

RE 15

3,90 4,86 5,81
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EI 30
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K1 (15)
M
B1
A3
T2
PI1

150

14,4

7,24

150—
200 mm

EI 45

RE 30



§2.7 UBET C3HABWY-MNAHE/IEN

LiseTa naHener NogpasfenstoTca Ha Tpy rpynmbl, B 3aBUCUMOCTI OT TEPMUYECKOrO NOIOLLEeHVE SHepruv. Ipynnel
onpeaenatTca cornacHo Tabanue 6. CBeT/ble OTTEHKY, eCTECTBEHHO, MOMI0LLA0T MeHbLLIE CBETOBOW SHEPTUM
JlydLle OTPpaxaroT.

B cootBeTcTBUN C EBpONENCKNM CTaHAAPTOM Ha CIHABUY-NAHeNV ¢ MeTananyvecknmm obanuoskamm EN 14509
Temnepatypa T HapyXHON 06NLIOBKN UMEET MakCMMabHOe 3HaYeHMe, xapakTepHoe A5 NeTHEro neproja, KoTopoe
3aBUCUT OT LBeTa 1 Ko3pPuLMeHTa OTpaxXeHUd ee MOBEPXHOCTU. 3HaueHUA T ABNSHOTCA MUHUMaNbHBIMU ANA
pac4eToB NpeAesbHOro COCTOAHNA OT COTHEYHOWN panaLmn.

Tabnvua 18.
TemnepaTtypa Harpesa MeTan/ia B 3aBMCMOCTI OT LiBETa OOKNAAKN CIHABUY-NAHENN
Group I Group I Group III
1013 1000 1001 1002 2002 2013 3000
1015 1003 1004 1005 3002 3003 3004
1016 1006 1007 1011 3005 3007 3009
1018 1012 1014 1017 3011 3013 3020
1026 1019 1020 1021 3032 4004 4007
6019 1023 1024 1027 5000 5001 5002
7047 1028 1032 1033 5003 5004 5005
9001 1034 1035 1036 5007 5008 5009
9003 1037 2000 2001 5010 5011 5013
9010 2003 2004 2005 5014 5022 5026
9016 2007 2008 2009 6000 6001 6002
2010 2011 2012 6003 6004 6005
3001 3012 3014 6006 6007 6008
3015 3016 3017 6009 6010 6011
3018 3022 3024 6012 6014 6015
3026 3027 3031 6020 6022 6029
3033 4001 4002 7000 7012 7015
4003 4005 4006 7016 7021 7022
4008 4009 4010 7024 7026 8004
4011 4012 5012 8011 8012 8014
5015 5018 5021 8015 8016 8017
5024 5025 6013 8019 8022 8023
6016 6017 9018 8025 8028
6021 6024 6025 9005 9007
6027 6032 6033
6034 6035 6036
7001 7002 7003
7004 7005 7006
7008 7009 7010
7011 7013 7023
7030 7031 7032
7033 7034 7035
7036 7037 7038
7039 7040 7042
7043 7044 7046
7048 7075 8000
8001 8002 8003
8007 8008 8024
8029 9002 9006
9022
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[JIABA 3. BHELLUHUE HAITPY3KW
HATTAHEJ/IU

§3.1 MPNYMHbI AEDOPMALVN MAHE/TIEN N3-3A PABHOCTU TEMIMEPATYP HA X MOBEPXHOCTAX

Mpu BbIGOpE LBETa NaHenein Aas BHeLHUX OrpaxaaroLyx KOHCTPYKLIMIA HEOBXOAMMO YUNTLIBATb BO3MOXHYH)
nedbopmaumto naHeneln B pesynsTtate Harpesa Ux BHELLHEeN CTOPOHbI 13-3a CU/IbHOTO CBETOMOToLLEHS. [pobnemMa
MOXET BO3HUKHYTb MW H06bIX YCIOBUSX, KOrAa TeMnepaTypa Mexay IMcTamu o6LMBKY NaHenel CUibHO pa3HNTCA.
TepMmuueckas aehopmaLivis, Bbi3BaHHAsA Takol pa3HOCTbIO TEMMEPATYP, XapakTepmnayeTcs Ko3GOULUEHTOM MHENHOro
TepPMUUeCKoro pacluvipeHns Mmetanna al:

AL = al-L- AT
(7)
rae L — nvHenHas AnvHa (LWupviHa) naHenn, AL — BesvymHa TepMrUyYeckoro YannHeHns, AT — nepenag Temnepatyp.

B 3aBMCMMOCTM OT cOCTaBa MaTepuana KosdduumeHT al MeTananyecknx AMcToB BapbupyeTtca oT 11*10-6 o 13*10-6
(1/7°C). Mpw KoNebaHWsAxX TeMNepPaTypbl €ro 3HaUYeHe 0CTaeTCA NPaKTUYeCKN HEM3MEeHHbIM. ECv TemnepaTypsl

Ha MOBEPXHOCTAX CIHABMY- MAHENN Pa3NNYaOTCH, TO NaHeb OyAeT UCMbITbIBaTb NonepeyHyo AedopMaLmio.
BenvunHa nporvba B LieHTpe NaHenu AJAVHOM L Npr 3TOM COCTaBUT:

2
et
)

rae 6=(a272 -alT1)/D rae D — paccTosHue Mexay LieHTpaMy MeTanamyeckux ancTos, T1 1 T2 — TemnepaTypsl
JINCTOB OOLLINBKN.

Ana pedopmaumm naHenn TONWMHOK d, 06LUINTON MeTaNINYeCcKUMM NNCTaMN OAMHAKOBOW TOALLMHBI &, MONYYUM:
2
o, AT - L
8(d - 5)
©)

3HaueHVsa gebopmayn Ang naHener AnnHOM 3 1 6 M Npw pasHocTn TemnepaTyp 55 °C Ha BHYTPEHHEM U BHELLHEM
NNCTax 06LINBKM NpYBeAeHb! B TabauLe 18.

Tabnuua 19.
Tepmunyeckas gedopmanma NaHenen ANMHoOM 3 1 6 M NpY pasHoCcTX Temnepatyp 55 °C Mexay nMctaMuy 06LLIMBKY

Tepmunyeckas gedopmauma npu AT = 55 °C, cm
TonwmHa naHen, Mm

L=6M L=3m
40 743 1,86
50 594 1,49
60 4,95 1,24
80 3,71 0,93
100 2,97 0,74
120 2,48 0,62
150 1,98 0,50
200 1,49 0,37

/13 Tabnnubl cneayeT, YTO MPY MCMOAb30BaHWUM NOABEPXEHHbBIX CUTbHOMY HarpeBaHWIO MaHenen ¢ BHeLUHel
OBLLBKOWN TEMHbIX OTTEHKOB, BXOAALLMX B rpynnbl 1T vawm III, uenecoobpasHee BO3BOAWTL Masble MPONeThHI.

§3.2 HECYLLUAA CNOCOBHOCTb CTEHOBbIX MAHE/EN

B npoT1BOBeC TPAANLMOHHbBIM TEMNOM30AALMOHHBIM MaTepManam, KOTopble MPUMEHSIIOTCS TONbKO B KaYecTBe
yTennuTenel, COHABNY-NaHeNN NPeACTaBASOT COO0V CaMOHeCyLLMe KOHCTPYKLUMN ANS HEBONbLUMX CTPOEHWIA.
B 4acTHOCTW, AN151 XONOANNBHBIX KaMep.

O4yeBWNAHO, YTO MO OTAENBHOCTY ABa TOHKMX CNOSA MeTasl1a U CI0M XeCTKoro neHononypeTaHa He 0613/1at0T TaKoW
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Xe HecyLLel CNoCOBHOCTLIO, Kak COHABMY-MaHeNb B Lie/IOM. V13-3a CBOel He3HaUMTeNbHOM XeCTKOCTU Ha 13rub
TOHKME MeTananyeckme IUCTbl 06LLNBKM eABa N MOTyT BblAepXkaTb COBCTBEHHbIN BeC. TOUHO Tak ke CpefHuii Col
13 MONNYpeTaHa AOCTaTOYHO Nerko AedopmMmpyeTcs BCIeACTBME H3KOro Moayns ynpyroctu. OfHako Bce BMecTe
OHW 06PA3YHOT TPEXCIOMHYHK KOHCTPYKLIMKO C BbICOKOW HecyLLelt CnocobHOCTLIO. [TonepeyHas Harpyska B Takow
KOHCTPYKLMW pacnpefenseTca cnefytolm 06pasom: N3rmbatoLmii MOMEHT BOCIPUHMMAKOT TONbKO BHeLHMe
Cnow, Tak Kak CpefjHWi col obnasaeT Manoi XeCcTKOCTBE MpU PACTAXEHUM 1 CKATUM MO CPAaBHEHMIO C HUMMU,

a nonepeyHoe ycuame, HaobopoT, MPUHNMAET Ha Cebsa CPeAHNI COW, MOCKONbKY BHELLHME C/I0M 13-3a CBOEN
HebOoNbLIOK TONLLMHBI He CMOCOBHbBI BOCMIPUHMMATL MOMEPEeYHYHO Harpy3Ky.

Takm 06pasom, ycunve caBura AeicTByeT Ha CPeAHWIA CI0M, KOTOPbLIV 1 OTBEYAET 33 HeCyLLYH CMOCOBHOCTL BCel
TPEXCNONHOM KOHCTPYKLUMK. C yBEMYEHNEM ero MPOYHOCTU Ha CABWI BO3PACTaeT XeCTKOCTb BCe MaHenw.
OTMEeTNM, UTO eI MaHeNb CHabXeHa MPOPUIMPOBAHHOM OBLLMBKON, TO Ha pacnpeseneHne NonepeyHon Harpysku

BANSIET U COOCTBEHHANA M3rnMbOHaAs XeCTKOCTb MCTOB OOLUMBKA. B 3TOM Ciyyae 13rnbatoLmiin MoMeHT

nnornepe4vHoe ycunane BoCrnpuHMMaeT KakK CaMa 06LLUMBKA, Tak U BCA MaHe b B LieJI0M: Ha BerHMVI cnov metanna
ﬂ,eVICTByET ycnnne oxkaTtng, Ha HVIXHUIA — ycnnme pactaxeHnd, a Ha cpeaHMM cno n3 My — ycnnne casura.
Y1o6b! CpEﬂ,HMV] Cnov NnaHenm BOCNpviHMMan capuraroline ycnama mn obecneyvBan yCTOVIL‘IMBOCTb BHeLLHWX C/10eB,

CI0U AONXKHbI BbITh MPOYHO coeMHEeHbI, TO eCTb HeobxoaVMa XOpollad aaresna.

MexaHnyeckre XapPakKTepnCTnKn TpeXCJ’IOIZHbIX naHenewn, Kak MpaBnno, OMNNCbIBAKOT C MOMOLUBHO TeOpnKn 6anox,
B KOTOPYHO BHOCAT HEKOTOPbIE M3MEHEHWUHA, YY4UTbIBatoMe CABUTOBbIE XaPakTepPUCTUKK cepaueBrHbI naHenewn.

PaccmoTpum 6anky B BUAE CIHABUY-MAHENV C 06MLOBKOW 13 METaNINYeCKMX NNCTOB OANHAKOBOW TONLMHBI 6,

MeX/y KOTOPbIMY 3aK/IH0UEH OAHOPOAHbBIV CPeAHWIA cnoli 13 TMY TonwmHon d-26 n aAnnHom L (prucyHok 7).

B nepByto o4epeab onpesenm U3rnbHyr XecTkocTe naHenn D. ECiv n3rnbHaga XecTkoCTb 06bI4HOM ABYTaBPOBOWA
6anky onpefenseTca Kak NpounsseAeHne Moaynsa ynpyrocty (31acTUYHOCTM) Ha MOMEHT MHepLWK 1, TO n3rnbHasa
XEeCTKOCTb CIHABMY-NAHENV paBHa CyMMe XeCTKOCTel ee OTAeNbHbIX C/10€B, MPY 3TOM XeCTKOCTb KaxXoro cios

pPacCcHnNTbIBaETCA OTHOCUTENIbHO LLeHTpaI'IbHOM ocn:

D

6

_E b8’ | EbS (d-o) N E.b(d/2-6)
12

rae E. v E. — Mogynu ynpyroct MeTanmyeckix NCTOB 1 NONVypeTaHOBOW CepALeBrHEI COOTBETCTBEHHO,

OCTa/ibHble BENNYVHbBI MOKa3aHbl Ha prCyHKe 7.

PncyHok 7.

MpeacTaBneHne CaHABMY-NaHenu B Buje 6anku. OCHOBHble 0603HauYeH s

!
g
IF — |
| A
| — | ¢
_ L2 L2 "
X "':T
=

b X

di2-&

di2-&

| =

HepBoe CJlaraemoe B BblpaXeHWn COOTBETCTBYET N3rMOHON XeCTKOCTU IMCTOB METaNINYeCKON OBLLMBKY
OTHOCUTENBbHO NX Ll,eHTpafIbHOVI OCK, BTOpPOE rnpeactaBndeT cobo I/I3FI/I6HyI-O XKEeCTKOCTb MeTa/Mn4yecKnx
JINCTOB OTHOCUTEJIbHO ueHTpaanoM OCW/ MaHeIn, TpeTbe OMMCbIBaeT XeCTKOCTb I'IOJ'Il/IypeTaHOBOVI cepaueBnHbI
OTHOCUTEJIBHO ee OCW, KOTOpad, B NprHLUKMne, coBnagaeT C LLEHTpaJ'IbHOVI OCbHO MaHenu. HepBoe CiaraemMoe

B BblpaxeHuu (10) cocTaBnaet meHee 1% BTOPOro, €I BbINMONHAETCA CesyroLliee yCI0Bue:

d

—>6,7 =
0

Taknm obpasom, ecnn ycnosue (11) cnpaseannso, dopmyny (10) MOXHO NepenncaTtsb B BUAE:

E.0-(d-5)
E.(d/2-6)

>16,7

D
2
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[axe ana camoi ToHKoW naHenun TonmHom 40 mm d/6=80 > 6,7, a 3HauuT, popmyna (12) BepHa. MNockonsky
Mbl CUMTaEM, YTO TOJLLMHA METANYECKON OBLLUVBKM HAMHOMO MeHbLUe TOLLMHBI Nanenn: 8/d<1, To nepBbIiM
cnaraembiM B popmysie (10) Mo cpaBHEHUIO C ABYMA APYTMI MOXHO NpeHebpeYb.

BTopoe cnaraemoe B dpopmyne (12) coctaBnsieT MeHee 1% nepBoro, ecim

E.5-(d-6Y

16,7
E.(d/2-6) g

(13)

Moz Harpyskow B MaHensix BO3HMKAOT HANPAXEHNS, KOTOpble, MPU HEKOTOPbIX AOMNYLLEHWAX, TakXe ONMCbiBarOTCA
Knaccuueckor Teopueit banok. MNpu 13rnbe NaHenu CUbl CKaTUS BO3AENCTBYHOT Ha Hee Bbllle «<HeNTpanbHOM» ocu
C-C, a cunbl pactaxeHns — Huxe ocn C-C:

YD (4

rAe 22X — PacTaXeHVe UK okatue Ha PacCTosaHnM X OT HerTpanbHoM ocn C-C, M — cABUratoLLMIA MOMEHT,
D — 13rnbHas XecTKoCTb NaHeu.

YTO6bI NOMYUNTb HANPAXEHWe, BO3HMKAroLLee Npu 13rnbe CaHABWY-NaHenn, BennunHy gebopmaumm (14) cneayet
YMHOXWTb Ha MOAYNb YNPYrocTu. Tak Kak CIHABWY-MAaHeNb — 3TO HEOAHOPOAHAS CTPYKTYpPa, TO Npou3BejeHmne
3aMNMCbIBAETCA 419 Pa3HbIX ee YacTen (CM. PUCyHOK 8):

Um:%EF £—5<x<i —i<x<—i+5
D 2 2 2
(15)
o :%EC —£+5<x<i—5
"D 2

(16)

3pecb 0, — HanpaxeHne B META/VINHECKVX NNCTax OBLUVBKW NaHenu, a Op— HanpsxeHre B I'IOJ'IVIypeTaHOBOIZ
cepaueBsmnHe. MakcrmManbHble Hanps>XeHna JOCTUTar0TCA, KOrga X MPpUHNMaeT MakKCMallbHble 3HaYeHNA
B YKa3aHHbIX rMpejenax:

m _ Md E max _ M

o, =—— o
" 2p TP D

EC
(17)

34ecb 0, — HaMnpsbkeHne B METaNINYECKUX INCTax OBLWMBKM NMaHeNW, a 0, — HanpsixeHue B NonnypeTaHoBoi
cepaueBuHe. MakcMManbHble HaNPsKeHWst JOCTUMAtOTCS, KOrAa X NPUHMMAaET MakcMabHble 3HaueHNs
B YKa3aHHbIX Npeaenax:

_kE® L kE

X=—4 —=
EFJF GCSC (']8)

rae F— npunoxerHas cvna, E.*). — npounsseaeHrie MOayns ynpyrocTy CTanbHOM 06LLINBKM Ha ee MOMEHT VHepLum
(MK, HaYe, N3rMbHas XecTKoCTb MeTalIMYeckoi obLvBkM), G, — MOay/b C/BWra NeHONoaMypeTaHoBOM
cepAaLeBUHbI, S — NoLlajb ee NONepeyHoro ceveHns.
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PucyHok 8.
3rné TpexcnonHom naHenu

x et
A -.-rl-:_-l_-:,,a.-:u..-u ,‘_,1 H
T s
A G s = 1i +
F 1 AX F AX
e - ;
d ##”_‘M‘g:::'.n-- AX L * v .
v
.
A

Ha pucyHke 8 nokasaHo oblee OTKIOHEHWE NMaHeu OT HOPMaIbHOTO MONOXEHVIS, BbI3BaHHOE U3rMOOM U CIBUTOM.
MNepBoe cnaraemoe B NprBeIEHHOM BhILLIE BbIPAXEHMWM, XOPOLLIO U3BECTHOE 13 TeopuM 6anok, ONmncbIBaeT U3rnb
naHenw, a BTOpoe — ee C/BUr, BO3HUKAIOLLMIA 3a CHET ¢fjBura cepaueByiHbl. KoadduumenTsl k, v k,, 3aBrcaLpe

OT rPaHVYHBIX YCIOBUY, MPUBEAEHbI B TaONMLE HUXE.

Tabnuua 20.
Mpornbbl CAHABUY-NaHeNen

CxeMa Harpyskum ki kz OnucaHue

1 l PaBHOMepHO pacnpeseneHHas
384 8 Harpyska. KoHupl 3aKkpenneHsb

5 l PaBHOMepPHO pacnpejeneHHas
384 8 Harpyska. KoHLbl cBO60AHSI

1 l Jlokann3oBaHHasA B LeHTpe
192 4 Harpyska. KoHupbl 3aKpenieHsl
L l JlokannsoBaHHada B LieHTpe
48 4 Harpyska. KoHupbl cBO60AHbI

[ns MOMeHTa MHepLUMK | 1 NAOLLAAM NOMepeyYHoro cedeHuns yTenanTens MMeem:

S=119(d-26), rae 119 — WMpUHa NaHean B CM, & — TONLLMHA MeTalNnyeckor obLMBKY, d — TOALLMHA NaHenn.
3nech 1 ganee Mbl 419 NPOCTOThI ByAeM CUMTaTb METANNINUYECKYH OOLLIVBKY MaAKOW, TO eCTb HEMPOPUANPOBAHHONA.
MNpodunrpoBaHHas 06LLVBKA OTIMYAETCA ropa3Ao 6onee BbICOKMM MOMEHTOM VHEPLMM, KOTOPbIM 3aBUCUT

OT rNy6VHbI NPOGUANPOBAHNSA 1 NPUAAET MNAHENSAM LOMONHNTENbHYH XEeCTKOCTb.

OfHOW 13 OCHOBHbIX XapakKTePUCTVIK YNPYrx CBONCTB COHABUY-NaHEN N CYXNT MOAy/b CABUra ee CpefHero o4,
KOTOPBIN B HalleM c/iyyae BbiNoaHeH 13 MY, 3ToT BaxXHbIV NapameTp v3mepdeTcd, cornacHo EN 14509, B npouecce
NCMbITaHWI NaHeNN Ha N3rub Npu YeTbipeXTOYEYHOM BO3AENCTBIN.

|_|JIApI/IHa rpysopacnpelennTe/lbHbIX NaacTnH Ls Ao/KHa coctaBnsaTb 60-100 MM ana npeaoTBpalleHna MectHoro
CAaBAMBaHWA NNCTOB OBLLIVBKW MaHeNu.
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PucyHok 9.
CxeMa ncnblTaHW Ha Nporvoé npu 4-To4e4HOM BO3AEeNCTBUM

F

F — npunoxeHHasa cuna, r — Banukm pagnycom 15 MM, w — 1n3Mepsaemblin U3rnb naHenw, p —
rpysopacnpesenuteNibHble NAaCTUHbBI TONWUHOM 8-12 MM U LUMPUHOW LS, 0 — BbIMYCK UCMbITYEMOW NaHenu,
He npesbilWaroLLnii 50 Mm.

MO,EI,yJ'Ib CABUra cpegHero o4 Gc PaccHnNTBIBAKOT MO (I)OpMy}'IaMZ
_ By AnEr Ay,
o=
EFI Aa + EFZ AFz

XeCTKOCTb Npu nsrnée (19)

AF - I’
AX, = —

56,348, fedopmaums, obycnoBneHHas nsrnoom (20)
AX; =AX -AX, Aedopmauysa cagura (21)

AF -L
Go=——

6bchXS MOZy/b CABUTa (22)

rae

E., — MOAy/b yNpyroctv BepxHero McTa obLLINBKY;

A_, — 13MEpPeHHas NnnoLlajb NornepeyHoro CeYeHNs BEPXHEro MCTa 06LMBKY

A, — 3MepeHHas NioLaje NoNepeYHOro CeYeHMA HXKHEro IMCTa 06LNBKA

E., — MOy b YNPYrocTy HAXHEro JINCTa 06LIMBKM

e — V3MepeHHOe PACCTOSHME MeXAY LIeHTPaMM TSXKECTU IMCTOB OBLLVBKM, TO eCTb (d/2 - 6§/2)

AX — npornb B cepefnHe NponeTa Npw yBeanyeHnn Harpysku AF, paccumTeiBaeMOon Mo HAKNOHY IMHERHOrO OTpe3Ka
KPVBOM, BbIpaXatoLLei 3aBNCMMOCTb AepOopmMaLv OT Harpy3km

d. — TonuwiHa cpegHero cnos (dc=d - (61 + 62), To eCTb TO/LLMHA NaHEeIN 38 BbIYETOM TO/ILLMHBI 060UX

NINCTOB OOLLUMNBKN

b — n3mepeHHas WrprHa obpasua.

McnbiTaHys, nposeseHHble B nabopaTtopunn DowChemical cornacHo DIN 53294-1982, nokasanu, 4To MOAyNb CABUIa
HebonbLUMX 06pa3uoB MY coctaBngeT 21 krc/m?. OAHAKO ANA CIHABUY-MAHeNen bosiee BaxeH NHTerpanbHblin
MOZyNb CABUIa, OnpesensemMbli METOAOM YeTbIPeXTOUEYHOrO BO3AENCTBIA.

CornacHo pesynbTaTtam M3mepeHni, moaynb casura GC ang MNMY-naHenein nexuT B AvanasoHe 40-45 krc/m2,

Mpu BEIMONHEHW BCEX BBIYVCTIEHNIA Mbl Y4NTBIBAEM, UTO NaHe b NPOrnbaeTca Noj Bo3AenCcTBEM PABHOMEPHO
pacnpeseneHHoro CobCTBeHHOro Beca, To eCTb Noj GOPMYIVPOBKOW «Harpy3ka» HEOOXOAMMO MPUHMMATL TONIbKO
BHEeLLHIOK Harpysky, KoTopas AeCTByeT Mo HOPManu K ropn3oHTaNbHO PACMONOXEHHON NaHen 1 HanpasaeHa
BHU3. TemnepaTypy Ha MOBEPXHOCTAX CIHABNY-NAHENN B JAHHOM C/ly4ae cumMTaemM OAnHaKkoBOW. lonycTmelin mpormo
CaMOHECYLLIMX MOTOMIOUHBIX U KPOBE/IbHbIX MaHener, Ha KOTOPbLIX MNPV MOHTaXe pa3peLlaeTcd OAHOBPEMEHHO
HaXOANTBCSH MAaKCUMYM OHOMY YeNoBeky, MPUHUMAOT paBHbiM L/200, rae L — anvHa nponetall. Ans ¢pacagHbix

1 CTEHOBbIX NaHener fonycTuMasa BeanyrHa npornba cocrasnset L/10011.
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B Tabnuax Huxe nprseseHbl 3HaueHVd A0MyCTUMON Harpy3skm ans x = L/200.

Tabnuua 21.

JonycTMble 3HAYEHVSt PAaBHOMEPHO pacrpeieneHHoN Harpykm Ans CTPOUTeNbHbIX NaHenei «MpodXonoza»
C 3aKpeneHHbIMY KOHLAMK

TonwmHa
naHenn, MM

40
50
60
80
100
120
150
180

200

Tabnvua 22.

[JonyctmMan Harpyska (HeTTo), Krc/m?

[AnvHa naHenu, m

2 3 4
141 82 52
183 109 71
224 136 91
307 191 131
390 246 171
473 301 212
598 383 273
723 466 335

806 521 376

33

48

63

94

125

157

206

254

287

21

33

44

69

94

120

160

199

226

Cxema HarpyxeHus (AonycTumblid nporno L/200)

JonycTrMble 3HaYeHVst paBHOMEPHO pacnpefeneHHON Harpy3ku Ana CTpouTeNbHbIX NaHenel «fMpodXonos» co
CBOOOAHBIMW KOHLIAMU

TonwmHa
naHenn, MM

40
50
60
80
100
120
150
180

200

[JonycTnmMas Harpyska (HeTTo), Krc/m?

[AnvHa naxenu, m

2 3 4
106 47 21
144 68 34
183 91 48

263 139 79

344 189 113

426 241 148

549 320 202

673 399 259

755 453 297

5

8

16

26

46

69

94

133

175

204

13

27

43

61

90

121

143
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Tabnvua 23.

JonycTMble 3HaYEHVIst IOKANM30BaHHOW B LIEHTPe Harpy3ku Ans cTponTenbHbIX NaHenel «MpodXonoa»
C 3aKpenaeHHbIMY KOHLAMK

TonwmHa
naHenn, Mm

40
50
60
80
100
120
150
180

200

Tabnvua 24.

167

216

265

363

462

560

708

856

954

JlonycTnmasn Harpyska (HeTTo), Krc/m?

146

194

242

339

436

534

680

827

925

[nvHa naHenun, m

4

123

170

215

309

405

502

647

792

890

5

100

145

186

278

371

466

608

752

848

78

119

158

245

335

427

567

708

803

CxeMa HarpyxeHus (4onycTumMblii nporné L/200)

JlonycTrMble 3HaYeHVst NOKaNM30BaHHOM B LLeHTPe Harpy3ku A1 CTpoUTeNbHbIX NaHener «fpodXonos»
€O CBO6OAHbBIMY KOHL@MM

TonwmHa
naHenr, Mm

40
50
60
80
100
120
150
180

200

JonycTrmMas Harpyska (HeTTo), Krc/m?

[OnvHa naHenu, m

2

133

180

227

323

420

517

663

810

908

3

91

132

175

264

356

449

591

735

831

4

56

91

127

206

289

376

511

648

741

29

56

86

154

228

306

430

559

647

29

53

110

174

243

355

474

555

CxeMa HarpyxeHus (4onycTimMblid nporné L/200)

Eue pa3 noayepkHeM, 4T BCe NPUBEEHHbIE BbILIE JaHHbIE MOJYYeHbI MyTEM TEOPETUYECKIX PACUYETOB MNMpK
PaCCMOTPEHNN NCKOUUTENBHO BHELLHEN Harpy3kn, pPaBHOMEPHO pacrnpeAeneHHo No BCel NoLLaAM NaHeu
3a BbIUETOM ee COBCTBEHHOMO Beca. Takm 06pa30oM, MpY BIUUCIEHNAX YUUTHIBANOCh HE TOIbKO BO3AEMCTBME
BbILLIEYKa3aHHbIX HArPy30K, HO 1 MPOBUCAHME NMaHeNn 3a CYeT COBCTBEHHOIO BECA, YTO 0COBEHHO BaXHO

AN51 NOTONOYHBIX NMaHenein. Kpome Toro, Mbl MPeANONOXMAN, UTO aAre3us NeHomnoanypeTaHa ¢ MeTaaInYeckumm
NNCTaMK abCONOTHO MPOYHA U MPUHAM JOMYCTUMYIO BEAMUMHY nporunba L/200.

Mp¥ BbIGOPE TOMLLMHbBI MOTONOYHbLIX NMaHeNein pekoMeHZyeTcs B 0653aTeNlbHOM MOpsiZke PYKOBOACTBOBATHLCS
Tabnuuei 23, ecn B NpoLiecce MOHTaxa NaHeneln niaHnMpyeTcs nepemeLlaTbes no HUM. B 3ToM ciydae naHenb
[OIXHA BbIAEPXMBATE BEC MOHTAXHMKa MIOC COBCTBEHHbBIN PABHOMEPHO pacnpeieneHHbIi Bec.
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ﬂpI/IBeAeM TaKXe BeIMYnHbI nporm6a naHenewn, KOTOprIZ OHW NCMbITbIBAKOT TO/ILKO MO BO3A€I7ICTBI/IEM COBCTBEHHOIO
BeCa B 3aBMCMOCTV OT ANVHbI MPOJ1eTa.

MpeacTaBneHHas Huke TabavLa NoaesHa Npy pacyeTe napamMeTpoB MOTOIOUHbIX NMaHene, nepeMelLleHne noaen
Mo KOTOPbLIM HV BO BPEMSA MOHTaxa, H BO BPEMST IKCTyaTaUnn He NpesyCcMaTpUBAETCs, Tak UTo NaHenm
NpornbaoTcsa TOAbKO Mo COBCTBEHHbBIM BECOM.

Tabnuua 25.
BenvunHa nporviba noTonouHbIX NaHenein nos cobCcTBeHHbIM BECOM MPY OAMHAKOBbLIX TeMrepaTypax 06LU1BOK

BenununHa nporunéa B LEeHTpe, MM

TonuHa naHenn, Mm [nvHa nponeta naHen 6 m Macca naHenu, Kr
KOHLbI 3aKpenneHbl KoHLbl cCBOBOAHBbI
60 5,8 13,6 75,7
80 4,3 8,9 81,3
100 34 6,6 87
120 29 53 92,7
140 2,6 4.4 98,4
150 2,4 4 101,3
160 23 3,8 1041
180 2,1 34 109,8
200 2 3 115,5

*Heobx0AMMO OTMETUTb, YTO, COFNACHO CcTaHAapTy EN 14509, B JononHeHMeE K YKa3aHHbIM 3Ha4YeH1sIM Nporvba
[0MycKaeTcd HadasbHOe OTK/IOHeHWe NnaHen OT HOPMasibHOro NMofoxeHna sennymHon 4o 1/500 ee AnnHEbL.

§3.3 HECYLUASI CNOCOBHOCTb KPOBE/IbHbIX MAHE/EN

KposenbHble NaHenV CyLeCTBEeHHO OTIMYAKOTCA OT CTEHOBBIX TEM, YTO OHA U3 1X MOBEPXHOCTEN CHabxeHa ry6oKoi
NpodUANPOBKON, MO3TOMY ee HannyYme HeobxoAMMO 0653aTeNbHO YUNTBIBATL B pacyeTax, pUcyHkmn 27, 28.

HecylmM xapakTepucTiikam NnpoduaNpoBaHHbIX MaHe el NoCBALLEHO OFPOMHOE KOIMYECTBO TeOpeTNYeCcKnX
NCcnefoBaHWI. Bce OHM CoAepXaT A0BOIbHO CNOXHbIE MaTeMaTUYeCKMe BbIKNAAKM, MOSTOMY Mbl 06PaTMMCS

K YNPOLLeHHOM TeopnK, B OCHOBE KOTOPOE NeXUT HarnaAHoe NpeAnonoXeHe: MpUnoXeHHas K naHean Harpyska
pacnpeaenseTcs Mexay AByMsl ee «He3aBUCUMbIMU» YaCTAMU: «MNOCKOW» U «rpebHeBOoM». [pu 3TOM 06e YacTu
naHenn U3rnbaroTca O4MHAKOBO, HO B edOPMaLIMIO «MIOCKOM» YacTy, MOMUMO BCEro MPOYero, BHOCUT BKIAZ Takxe
CABWI CpeAHero C10a NaHenu, Toraa Kak npy onncaHnm gebopmaynm «rpebHeBom» 4aCTu YUnTbIBAETCA TONBbKO M3rnb
MeTaNINYeCcKon 0BLLNBKN.

B 3TOM Cnyyae, nosyyaem OTHOCUTENbHO NPOCTOe COOTHOLLEHWE AN1s MPorba naHenw B LleHTpe nog AeicTBreM
pPaBHOMePHO pacnpeeneHHoN Harpy3Kkiu:

3
Av=2 (1= p1+k)
3848 03)
(L+K)B, 9.6B;
p= AL
B, +(1+k)B, Gy By=Epnlpy
= Ledelndn o5 Ot G
EF]AFI +EF2AF2 dc (25)

lne Bs — XeCTKOCTb MO OTHOLUEHWHKO K I/I3I'I/I6y (I/I3FI/I6Ha9| XKECTKOCTb), S — XeCTKOCTb MO OTHOLLEHWHO K caBury
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«rnafikov» vactu nadenw, Bd = E_ *I., + E*L, = E_*], — 13rnbHasa xecTkoCTb «rpebHeBow» YacTy,

TaK KaK H/XHWA CNI0M Mbl CUMTaeM Naocknm, A. = b*e — spdekTrBHan NnoLLaib ceYeHns CpeaHero Ciog,

e — 3pdeKTnBHagA ToNLMHa cpeaHero cos, E., = E, — Moaynu ynpyroctii BEPXHEro v HUXHEro C10eB, KOTOpble
Mbl MpeanoiaraeM paBHbIMU ApYr Apyry, G. — MOAy/b CABWUra CpeaHero cios.

B TabnviLe 25 npuBeaeHsbl 3Ha4YeHNA Harpy3Kky B KFC HETTO, TO eCTb 33 BbIYETOM COBCTBEHHOMO BECA, MPU KOTOPbIX
OAHOMPONIETHAsA KPOBebHasa NaHeNb NpornbaeTcs B LeHTpe Ha 1/200 cBoel AnnHbI.

Tabnuua 26.
[lonycTrMble 3HaYeHUs Harpyskin Ha KpOBe/bHble MaHenn, COOTBETCTBYOLLMe Nporubdy L/200, Harpyska cumTaeTcs
PaBHOMEPHO pPacrpeseeHHOoM

BennunHa nponeta L, m

Ton-
LwmHa C 7 6 L/200
nanens, | [VHa naHenu, m XeMa HarpyxeHus (4onyCTUMbIV MPorn )
MM
1,5 2 3 4 5 6
40 475 254 106 56 32 20
60 583 333 154 86 53 34
_‘_______L._._-—-—r
80 690 414 200 119 76 51 bbb b b b
100 800 490 250 150 97 69 + o

120 910 570 310 192 128 89

150 1075 700 389 249 170 120

O6paTtnTe BHUMaHME, YTO BO3AENCTBIME HArpy3KM, XapakTepy3yroLenca NnpeacTaBeHHbIMK B Tabanue 25
3HAYEHUAMY, He MPUBOANT K Pa3pyLLIEHUIO KPOBENbHOW NaHenu, a NLLb Bbi3blBaeT ee Nporunb Ha 1/200 AnviHbI.
MOCKONBKY OHW PACCUUTBIBANMCH 1A TOPU30HTANbHOM MOCKOW KPOBAW, TO, €CIN KPOBAS UMEET HaK/IOH Moj YroM a,
NX HEOBXOAMMO YMHOXMTb Ha COS Q.

ITV AAHHblE MO3BONAOT Mony4dnTb o6|_|_|,ee npeacraBsneHne o ,CLOI'IyCTI/IMOIZ CHeroBoM Harpyske Ha KpoBJ1t0 13 COHABUY-
naHenew, Ho bonee TouHoe onpegeneHne ee BeIM4NHbLI Tpe6yeT TakXe y4nTbiBaTb BO3MOXHbI 13r16 naHenew,
O6nyIOBerHHbIIZ Pa3HOCTbH TEMNEPATYP Ha NCTax NX obwrBKKM. OKoHYaTebHble A0NYyCTMble paCcYeTHble 3HaYeHWA
CHeroBoM Harpy3kr Ha KpoBeJIbHYH MaHe/ib 4O/KHblI COOTBETCTBOBATb HOPMATUBHbBIM 3HaYEeHUNAM CHEeroBow
Harpyskn B AaHHOVI MeCTHOCTW.

CornacHo CI120.13330.2016, Tepputopua Poccninckor ®esepaLuim NoApasaedeTcd Ha BOCEMb CHEroOBbIX 30H.
HopmMaTuBHbIe 3Ha4eHUA CHEroBOW Harpyskm B STUX 30Hax COCTaBAOT:

CHeroBble parioHbl PO la II 11 v V VI VII VIII
Sg, Krc/m? 20 100 150 4200 300 400 480 560

BennumHa Sg npmBesieHa B pacyeTe Ha BeC OAHOro KBaZpaTHOro MeTpa CHeroBoro nokpoBsa. PacyeTHoe 3HaveHve
CHeroBou Harpy3kn Ha KpOB/HO BblYNCIAROT MO cbopMyne:

S=5g*y (26)

KoadduLMEHT Y 3aBUCUT OT HaKNOHa KPOBAW. TOYHEee, 3TO 1 eCTb KOCUHYC Yra HakNoHa KPOB/M COS @, O KOTOPOM Mbl
yxe ynommnHanu, ogHako CIM 20.13330.2016 npeanaraet pykOBOACTBOBATLCS 60nee LWMPOKMMY TPeboBaHUAMY
N CYMTaTh

g =1 npu yrnax HaknoHa < 25°
u =0,7 npuv yrnax HakaoHa ot 25 ao 60° u = 0 npwu yrnax HakaoHa > 60°
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§3.4 PASPYLWAOLLEE HAMNPAXEHUE MNPV NMOMEPEYHOM N3ITMBE

Kak Mbl yxxe oTMeyanu, o Bo3AeiCTBMEM NonepeyHoi Harpy3ki B MaHen BO3HUKaeT MOMEHT Ci/l, KOTOPbINA
CKMMAET ee BEPXHWI CNOM 1 pacTArmBaeT HUXHUIA. HanpsixkeHne cxaTusi B BEpPXHEM INCTE O6LUMBKA CIHABUY-
naHenu onpesenseTcs BbipaxeHWeM, ykazaHHbIM B popmyne 17.

max _ Md Md

=—E ==-—
on Top bS-(d-5)

(27)

BbiLLe Mbl MpUBEV TeOpeTUYeckmne 3HaUeHNs AN Tak Ha3blBaeMbIX JOMYCTUMbIX 3HAYEHWIA Harpy3KY, Koraa usruné
naHenu coctasnsieT 1/200 yacTb ee AnvHbl. O4HAKO Ha CAMOM Aefe Harpyska orpaHuYMBaeTCs Hekol npeAensHol
BE/IMUYNHOW, B C/Ty4ae NpeBbILLEeHNs KOTOPOV NaHeb paspyLuaeTcs. Bo3aeincTBre Takon KpUTUUECKO Harpy3Kku
Yallle BCEro COMpPOBOXAAETCs 06pa30BaHNEM CKNAAKM Ha BEPXHEM MCTe OBLLUMBKM NMaHenu, nn, Apyrumm cioBamu,
ero cvsiTvem, potorpadus 3. HanpsikeHve ack, mpy KOTOPOM OBLLMBKa CMUMHAETCS, BEIYNCASETCS N0 CesytoLLel

dopmyne (2), (8), (10):
C..,=RKE.E.G. (23)

Kak 1 npexe, 3aeceb E. — MOZyNb ynpyrocti cTanbHoR 0bwmnskn, E. — MoAy/b yIpyrocTi NonnypeTaHoBoi
cepaLeBnHbl 1 G, — MOAyNb ee cABura.

ﬂpI/IHﬂTO CYNTATb, UTO 3MI‘II/IpI/|LIeCKI/|IZ Koaq)q)IALLI/IeHT k onpegender «kaveCTBO» NMaHenn 1 3aBNCcnT
OT cnocoba ee N3roToBNEHUS:

e k paBeH 0,65 ansd CaHABWY-NaHenel co cpeaHuM cnoem 13 MY, n3rotaBanBaeMbiX HeMPepbIBHBIM CMOCO60M,

e k nexxut B agnanasoHe 0,5—0,65 AN BCex 0CTanbHbIX COHABUY-NAHENe, B TOM YnCie U NaHeneln n3 MMHBaThl
nnw 1Y, n3rotaBamMBaeMbiX MEPUOANYECKM CNocobom.

EBponericknin ctangapT EN 14509 ycraHasnmaeT k = 0,5 ans BCex TUMNOB CIHABUY-NAHENEN.

MOMEHT CiA, BO3HWKAIOLLMIA NMPU BO34eNCTBUM paBHOMEPHO pacnpefeneHHon cubl F Ha HesakpenaeHHyr naHenb
B MOMepe"HOM HanpaBAeHny, paccunTbIBaeTCs No Gopmyse:

E
M="
8 (28)
rae F— nonHasa AencTeyroLlas Ha NaHenb C1a, BKAOYAroLLasa ee CO6CTBEHHEIN BeC, a L — AnvHa naHenn.
3 dopmyn 26 1 28 ang BeNNUNHBI HANPSXKEHWA MoayYaem:
FLd
O'm = . u
85-b(d-5) (9

OTcrofia BbIBOANTCSH BblpaXxeHwne An4d paspymamm,eﬁ CWNbl, KOTOPaA NpmBoaAnT K oGpaaoaano CKNaZloK Ha BepxXHeEM

cnioe CGoHABNY-MaHenn:
85 -(d -5
F="2"% KEE.G
Ld 70 30)

OTmeTnM ellle pa3, uTo dopmyna 30 onmncbIBaeT MOJHYH CUNy F, AECTBYHOLLYIO Ha He3aKpernaeHHy NaHenb, BKYas
ee CObCTBEHHbIN Bec.
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Tabnuua 27.
3HauYeHns pa3pyLLatoLLen CUbl (KFC) ANS TPEX- U LeCTUMETPOBbLIX MaHe el Pa3HoW TOLLMHbBI 6e3 yueTa Beca CaMmx
naHenew. 3Ha4eHnsa NprBeAeHbl A9 He3akpernaeHHbIX NaHenen, Nexalix Ha onopax.

TonwmHa naHenu, Mm L=3wm L=6wm
40 390 143
50 499 194
60 607 247
80 822 350
100 1038 454
120 1250 557
140 1469 661
150 1577 712
180 1900 868
200 2115 971

§3.5 PABHOMEPHO PACMNPEAENEHHAA MPOHTA/TbHAA HAMPY3KA HA BEPTUKA/TIbHO 3AKPEN/IEHHYH]
MAHE/1b. BETPOBbIE HATPY3KN HA OTPAXXOEHNA N3 C3HABWY-NMAHENEN

HeCMOTpﬂ Ha TO YTO nNpeAcTaBNeHHble pacyeTbl HOCAT MCKTHOYNTE/TbHO TeopeTI/ILJECKI/IIZ XapaKkTep, OHW AakoT
peannctnyHoe npeacraBsieHne 0 MPOYHOCTHBIX XapPaKTepnCTkKax CBH,CLBI/M-I'IaHe.I'IeVI
C HamoJ/iHMTENEM N3 MeHOoNOoInypeTaHa.

Ha npakTuke BHeLLHVE CTEHbI COOPYXEHMI B OCHOBHOM UCMLITEIBAROT TEMMIEePaTyPHbIE 1 BETPOBbIE HAarpy3Ku.

MepelizieM Ternepb K aHaNn3y BETPOBbIX HArPy30K Ha 3aKpernneHHyr CTeHOBYHO NaHesb. [laBneHrve BeTpa
Ha ee NOBEPXHOCTb OMNpeaenseTcs GopmMynol bepHynu:

1,
P=—pv
2 (31)

rae p= 1,25 kr/m3, v — cpefiHsAa CKOpOCTb BeTpa B AaHHOM MECTHOCTH.

Mpy NPOEKTVMPOBAHUM 34aHWI 13 MaHenen HeobxoanMo pykoBoAcTBoBaTbLCA CIM 20.13330. 2016 «Harpy3ku

N BO3AENCTBUAY, TAe AeTalbHO Pa3bACHEeHbl METO/b! pacyeTa BETPOBOW Harpy3ku B 3aBUCMOCTU OT MECTHOCTH,

B KOTOPOW BEAETCA CTPOUTENBCTBO, BBICOThI COOPYXeHNs 1 T. 4. O6cyanmM NonogpobHee foMyCTUMY0 PaBHOMEPHO
pacnpeseneHHyro Harpysky Ha BePTUKaNbHO 3aKperieHHYH CTEHOBYHO NMaHeb. B CyLHOCTH, C HEKOTOPbIMY
LONYLLEHVISIMI BETPOBYHO Harpy3ky MOXHO CHMTaTb PAaBHOMEPHO PacnpeseneHHoN, Mo3TOMY Pe3ynbTUPYIOLLMIA N3rnb
naHenu byfeT onmceliBaTbCA GOPMYON:

3
SE E
= +
384E,J,  8ESc 3
M3 pacyeTa HEO6XO,£I|I/IMO VICKTFOUYNTb COBCTBEHHbIN BeC naHesn, MoCKo/IbKy OH ,ELEIZCTByET B HarnpaBaeHMK,
neprneHankKynapHom BETpOBOVI Harpyske. CornacHo EBpOI_IeplCKI/IM pekomMeHAaunAam no CGHABNY-MaHeNAdAM,

3a ONYCTUMYO Harpy3ky Ans CTeHOBbIX MaHeNnel NPUHNUMAarT Takyk Harpysky, mpu KOTOPOW Nporné naHenu
He npesblwaeT L/100, rae L — anvHa naHenu.
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Tabnvua 28.
JonycTMble 3HaUYeHMA Harpysk Ha CTEHOBYHO OAHOMPONETHYHO NaHe b

JonycTnmas Harpyska (HeTTo), Krc/m?

EC;C‘L:'}?;aMM [IMHa nponeTa naHenu, m CxeMa HarpyxeHus (4onycTumblid nporné L/100)
2 3 4 5 6
40 264 126 67 39 25
50 355 176 97 58 37 AX
60 448 230 131 80 51 \ ‘
80 638 344 203 128 85
100 831 463 282 182 123
120 1026 585 365 240 165 L E
140 1220 710 452 302 210
150 1320 773 496 334 234
160 1418 837 540 367 258
180 1615 964 630 433 308 Y ‘
200 1813 1092 722 500 360
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Tabnvua 29.
LlonycTMble 3HaYeHMA Harpysky Ha CTEHOBYHO ABYXMPOIETHYHO NaHe b

JonycTmMas Harpyska (HeTTo), Krc/m?

LZCEﬂﬂ:in [IHa NponeTa naHenu, m CxeMa HarpyxeHus (onyctumblii nporné L/100)
2 3 4 5 6
40 298 164 100 65 44
50 389 219 137 91 63
60 481 276 176 119 84
80 670 393 258 179 129
100 860 514 343 242 177
120 1053 636 429 307 228
140 1245 760 518 375 280
150 1345 823 563 408 307
160 1440 885 607 443 335
180 1640 1010 698 512 390
200 1834 1139 790 583 446

Tak, Npy ckopocTi BeTpa v=20 M/C BeNMymHa BETPOBOW Harpy3ki COCTaBUT:

1
P, =—-1,25-20> «r/m*c2 = 250 H/m? = 25 kre/m? - (33)

Hanpumep, NaHeb AAVHOR 6 M 1 ToALWMHOM 100 MM NP Takol Harpyske oTKAOHUTCS OT HOPMasbHOTO
MONOXEHNSA HA 6 MM.

CornacHo CI120.13330.2016 «Harpy3ku 1 BO3AeNCTBUSA», MpW pacyeTe C1Uibl BETPa HEOOXOANMO YUMTbIBaTbL
HeKoTOopble NOMPaBoYHble KO3GDULMEHTI:

P =P0*Ce(z) *Cp (34)

rae koadouumeHT Ce(z) 3aBUCUT OT KaTeropmn MeCTHOCTU U BbICOTbI, @ a3POANHAMUYECcKUA KO3GOULMEHT
Cp — oT GOpMbI MOCTPOVIKM N T. 4.

B CrM20.13330.2016 aaHbl NOAPOHGHbIE YKa3aHWs O MeTOAAX BbIYNCAEHUSA STUX MOMPaBOYHBLIX KOIOPULIMEHTOB

B COOTBETCTBUM C MECTOMONOXEHMEM, MPUYEM He TONIbKO C reorpaduyeckoit LUMPOTOW, HO 1 C JOKaNbHbIMM
0COBEHHOCTAMN PACMONOXEHMSA MOCTPONKN, ee 61M30CTbIO K MOPIO, APYrMM MOCTpOViKaM, ropam 1 np. OnpeaeneHve
BETPOBOW Harpyskn Ans 334aHHOM0 pernmoHa 1 MeCcTHOCTM MO3BOIET MOA00PaTb ANMHY CTEHOBOV NaHeNn

TOVI UM MHOW TONLLVIHBI C MOMOLLbIO TabWLLbl 3HAUEHNIA AOMYCTVUMOV Harpysku.

§3.6 BEPTUKA/IbHAA HATPY3KA HA CTEHOBbIE NMAHE/TN

|_|pOL4HOCTI/I CBH,CI,BI/M-I'IaHeJ'IE‘IZ npn BePTKaIbHOM (I'IpO,ZLOJ'IbHOM) CAaBNMBaHNM MOCBALLEHO OrPOMHOE KO/INYeCTBO
TEOPETNYECKNX N SKCMNeprMeHTaIbHbIX I/ICCI'Ie,ZLOBaHI/IVI.

PaccMOTPUM VX OCHOBHbIE BbIBOAbI, KOTOPbIE MOATBEPXAAIOT, UTO MaHENN OTHOCUTENBHO HEBONBLLIOrO pa3mepa
06/1a4ar0T LOCTAaTOUHOW MPOYHOCTLIO A1 COOPKM BeCKapKaCHbIX COOPYXEH WA,
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CornacHo pesynsTaTam UCCNeA0BaHWIA, BEPTVIKANbHOE AaBNeHe Ha CIHABWY-NaHe b MPUBOAUT K BO3HVKHOBEHWUIO
no KpaHer Mepe YeTblpex TMNoB AehopmMannn:

PucyHok 10.

AKcranbHoe (MPoLONbHOE) aBNEHME Ha COHABUY-NAHENb 1 BO3MOXHbIE TUMbI AedopmMaun: A — obLmii 13rno,
B — mn3nom cepguenHbl, C — 06pa3oBaHme MUKPOCKNAA0K U BMATH Ha MOBEPXHOCTM MeTanna,

D — obpasoBaHve CcKnaakm

v v v v v

VP
. on

- -~
e
.,

B

|
s

Yo

A B C D E

Bysem cuntath NaHenb MAeanbHO POBHOW. Tak Kak XecTKOCTb ee MeTaaanyeckol obLUMBKM BO MHOIO pa3
NPEBOCXOANT XeCTKOCTb CEPALEBMHbI U3 BCMEHEHHOro NoAMypeTaHa, To,

TaK Xe KaK 1 B Clyyae C MonepeyHblM MexaH14eckM BO34eNCTB1EM, MPY NPOAONBEHOM (aKC1ManbHOM) AaBAEHNUM

Ha C3HABWY-MaHeNb BCHO HArpy3ky NPUHUMALOT Ha cebs ee MeTanmyeckre NoBepxXHOCTU. OAHUM 13 BO3MOXHbIX
TMNOB AedopMaLiin NaHenn Npw 3ToM SBNSETCS ee PaBHOMEPHBIV U3rn6 (prcyHok 10 A) C yBeNMYEHWEM Harpy3Ku
BMNOTb [10 KPUTUYECKO, TaK Ha3blBAEMOI 3MNepOBOI HArpy3ku, KOrAa OTKNOHMBLLIASCS OT HOPMabHOMO MONOXEHNS
naHesb ye He CNocobHa BEePHYTLCS B HErO 1 OTKIOHEHVE HapacTaeT A0 6ECKOHeYHOCTU:

n’By _’bS-(d-5) e
pr )il " @)

34eck M3rMbHasa XeCTKOCTb naHenu ob6o3HaveHa BS. KosdduLmeHT 3 3aBUCUT OT cNocoba 3aKpenneHnsd NaHen:
3 =2, eci NaHenb XeCTKo 3aKpenieHa BHU3Y,

3 =1, ecnv NaHenb BHM3Y 1 BBEPXY 3aKpern/ieHa «LUapHUPHO»,

3 =1/, ecnn NaHenb BHWN3Y 3aKpenieHa XecCTko, a HaBepXy «LUAPHUPHO», 3 = 1/2, eciv NaHeNb BHN3Y 1 BBEPXY
3aKperieHa XecTKo.

13nom cepaLeBUHbI ONpeaenseTcs ee MOAyneM CABUra:

FB =b*(d-8)G,. (36)

rae b — 3To no-npexHemy WuprHa NnaHenu (B Hawem cnyyae 1185 Mm), & — TONLLMHA METaNINYECKOro NNCTa
(0,5 Mm), G, — MOay/b CABUra CepALEeBNHbI (MEHOMONNYpeTaHa).

F,=

OT™MeTnM, YTo BMﬂepOBbIIZ I'IpOI'I/I6 MaHean MOXeT BO3HUMKHYTb Mpn MeHbLLeNn Harpyske, 4em 13aom cepaLeBrHbl.
XoTd Ka)KAbIIZ 13 TMnNoB ,u,e(boprvlau,mm npouie onncbiBaTb MO OTAE/IbHOCTW, Ha MPaKTUKe OHW Yalle MPOoABAAKTCA
COBMECTHO U, MO AOCTVXXEHWNN HEKOETO KPUTUYHYECKOTO YPOBHA HArpy3kn, MpunBOAAT K FﬂO6aJ’IbHOMy paspyLieHnto
naHenu. BenuunHa ston KpI/ITW—IECKOIZ Harpyskun onpegendaeTcd COoTHOLeHneMm:
1 1 1

= +

F,F, F,

(37)
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Tabnuvua 30.
Kputrueckasn paspyLlaroLlas cnna, NpuBoAaLLAsa K HeobpaTUMoMy n3rnby (MOBPeXAeHN0) BEPTNKANbHO
Harpy>XeHHoOW NaHenu

Fcr (npn 3=2)
TonuHa naHenei, mm

L=25wm L=3m L=6Mm
40 4065 3230 1070
50 5700 4680 1630
60 7620 6270 2300
80 11600 9800 3900
100 15800 13600 5820
120 20200 17700 8400
140 24700 21600 10400
150 27000 24100 11700
180 34000 30700 15900
200 38700 35300 18900

ObpazoBaHe CKNaAKM WA BbIMy4YMBaHUE NMaHeNN MPOUCXOANT MNP HEKOTOPOM KPUTNYECKOM 3HaYEHWI HampsikeHWs,
onpeAensemMom BblpaxeHunem (23). KpUTUYecKkoi Harpy3Koi, Bbi3biBaroLLel BbiNyyrBaHMe UK 06pa3oBaHMe CKNALKM
Ha nzeanbHO POBHOM NaHenu, yCTaHOBIEHHOW BEPTUKAAbHO ¥ 3aKpernaeHHoM BHIU3Y, UCKItoYast BpaLleHve

N KpyYeHue, cesyeT cunTaTb BeNUmHY

Fe =25-bIE.E, G, = 5-W[E.E,G. ~ 6620 0

ecn npn Tako Harpyske He r|p0|/|30|71,qu rnobanbHoe paspyweHne naHenn.

B BbipaxeHunK (38) N1CTbl OOLLMBKM NAHeNV, Kak 1 Npexae, 0AMHaKoBbl 1 kKo3dduumeHT k = 0,5.

[JIABA4. CTEHOBbBIE N KPOBEJIbHbIE
NAHENTN NMPON3BOACTBA
«MPOMX0N0a»

§4.1YC/10BHbIE OBO3HAYEHWA

B 3aBUCMMOCTW OT TMNa NaHenel, Buaa yTenautens, rabaputHbIX pa3mMepoB 1 B1Aa 3aMKOBOrO COeAMHEHNS,
naHenwu «MpodXonos» 0603Haya0TCa B COOTBETCTBUN C HUXEMNPUBEAEHHOW CXeMOIA.

CxemMa 0603HaYeHus:

X X X XXX — X /7 X — X
1T 2 3 4 5 6 7

1. Tun yrennnteng PIR Premier, PUR Classic
2. Obo3HaueHme B1Aa KOHCTPYKLMY NaHenn: naHesb TpexcionHagd cteHosas MNCT,
naHens TpexcioriHaa kposensHas MKT
. TN 3aMKOBOrO COeANHEHUSA:
CTaHAAPTHbBI 3aMOK A1 CTEHOBLIX MaHe e

®  3aMOK A9 CTeHOBbIX NaHenel Z-Lock (Z)

w

CTaHAAPTHbIM 3aMOK /151 KPOBE/BbHbIX MaHenek; 3aMoK A5 KpoBe/bHbIX NaHeneit Z-Lock (2)
. FabapuTHble pa3Mepsbl (A1VHa B CAHTUMETPaX, LUMPUHA U TONLWLMHA B MUNAUMETPAX)

~
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5. YcnoBHoe 0603HaueHme BUAa MOBEPXHOCTU HAPYXHOM CTOPOHbLI CIHABNY-NAHENN
6. YCNoBHOe 0603HauYeHVe B1Aa NOBEPXHOCT BHYTPEHHEN CTOPOHbI CIHABUY-NAHeN
7. O603HaYeHe Ha yNakoBOYHbIX IMCTAX UM COMYTCTBYHOLLEN AOKYMEHTALMM

MprMep yCNOBHOMO 0603HaUeHUs TPEXCIOMHOM CTeHOBOM NaHeau ¢ PIR Premier, cO cCTaHAApTHBIM TMMOM 3aMKOBOIO
coeanHerns, annHor 600 cM, paboyein WwinpuHor 1190 MM, ToawmHOR 100 MM, C IMCTOM U3 OLUMHKOBAHHOW CTanu

C HapY>XHOW CTOPOHbI U 13 KpaLleHoro Metanna RAL 9003 ¢ BHyTpeHHel Npu TOALWMHE NOAUSIOUPHOro MOKPLITUA
RAL 25-30 mkm:

PIR MCT 600.1190.100 - Zn/Ral9003

§4.2 TEOMETPNYECKNE XAPAKTEPUCTUKN

1. Tun naHenew:

® (TeHOBble CaHABMY-NaHen ¢ HanoaHutenem PUR Classic: PUR MCT

® (TeHOBble COHABMY-NaHenn ¢ HanonHutenem PIR Premier: PIR IMCT, PIR MCT Z

® KpoBeJibHble C3HABMY-NaHenn ¢ HanonHmTenem PIR Premier: PIR MKT, PIR MKT Z

2. TN 3aMKOBOIro COeINHEHWS:
e craHzapTHbI ana MCT mn MKT
Z-Lock (Z) ana PIR TCT n MNKT

3. Pabouyas WpnHa naHenen:

1190 mm anga naHenen PUR MCT, PIR
MNCT 1190 mm ana nanenen PIR MCT Z
e 1000 MM Ang BCEX TUMOB NaHesen

4. MuHumManbHasa agnvHa nadener: 2000 MM 418 BCeX TUMOB NaHenen

5. MakcrmManbHas AanHa naHenemn:

e 9300 mm ana PUR IMCT
e 16000 MM ana PIR MCT; PIRMNCT Z
e 13600 mm ang PIR MKT; PIR MKT Z

6. TONLWMHbI COHABWY-NaHenem:

e 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200 mm ana PUR MCT
e 40, 50, 60, 80, 100, 120, 150, 200 mm gns PIR MCT

e 50, 60, 80, 100, 120, 150, 200 mm ana PIR MCT Z

e 30, 40, 50, 60, 80, 100, 120, 150 mm ana PIR MKT

e 50,60, 80,100, 120, 150 mm ana PIR MKT Z

Mpodnnnposka NOBEPXHOCTM MeTanNa NPUAAET NaHeNaM AONOAHUTENbHYHO XeCTKOCTb. feoMeTpuyeckme
XapaKTePUCTVKM NaHeNei, TUMbl 3aMKOBOrO COEAMHEHMS U BUAbBI HAKaTOK METaINYECKMX IMCTOB YKasaHsbl
Ha PUCyHKax Huxe.

PuncyHok 11.
[eoMeTpua CTEHOBOW CIHABUY-MAHENV CO CTaHAAPTHBIM 3aMKOBbIM coefHeHveM (MNCT)
Pabouyas wyprHa 1000 1 1190 mm.

TonwmHa caHABMY-NaHen 50 mm

255 4 b ©

v Ao

50

je=]
e}

20
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TonwmHa caHABMY-NaHen 80 Mm

TonwmHa caHABMY-NaHen 100 Mm

001

255

4

215

4

Sl

00!

20

TonwyHa caHaBMY-NaHen 120 mm

0cl

09

255

95

09

0cl

20

TonwmHa caHABMY-NaHen 150 Mm

051

255

06

98

06

05l

20

TonwwHa caHABUY-NaHen 200 Mm

255

00¢

vE|CE] 89 |CE

5l
. E
g
i i <=

0t

o 09 0Ov

00¢
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PucyHok 12.

CTblk cTeHOBbIX NaHenel PIR Premier co cTaHAapTHbIM 3aMKOBbIM COeANHEHVEM

CWAVKOHOBIN TepMeTHK
AW BYTNKAYYYKOBBI A

WHyp T~3mm
YNNOTHUTENbHAS NeHTa CUAMKOHOBGI repMeTyK
WM MOHTaXHas neHa nm GyTUIKaYYYKOBBIN LHYP

PucyHok 13.
Bunabl NpoduanpoBKM BHYTPEHHEN CTOPOHbI C3HABWY-NaHenei MNCT

CraHaapTHas HakaTka «[podXonoaa» (PH)

255 a1 wr%
u |
a4 a4 alla 135 2

be3 HakaTku (Tn)

PuncyHok 14.
Brnabl NpodUAnpOBKY HAPYXXHOW CTOPOHbI CIHABMY-NaHenen MCT

CTaHaapTHas HakaTka «[podXonoaa» (PH)

41 4 1.5

T8

LJJ |
255 41 4 135 41

Be3 HakaTku «[podXonoaa» (M)

40
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PuncyHok 15.
FeoMeTpus CTEHOBOW CIHABMY-MaHeNM C 3aMKOBbIM coeanHeHmem Z-Lock (MCT 2)

pabouyas WwpwHa narenen - 1000; 1190

BT

50...200

X

PucyHok 16.
CTbIK CTEHOBbIX NaHenel ¢ 3aMKoBbIM coeanHeHnem Z-Lock

CHIMKOHOBBIV TepMeTHK

0\

/ \J 1..3 MM
\ MoHTa)KHas meHa

CW/IMKOHOBBIY FepMeTHUK

PucyHok 17.
Bunabl NpoduanpoBKY BHYTPEHHEN CTOPOHbLI COHABWY-Naxener MNCT Z

HakaT-Tpaneuwns ¢ warom 100 (T1)

bes HakaTku ()

55

21.8

CTaHAapTHasa HakaTtka «[MpodXonoaa» (PH)

41

55




< 90 [ : o
~ 0
PuncyHok 18.
Buabl NpoQUANPOBKM HAPYXXHOW CTOPOHbLI COHABMY-NaHener MNCT Z
HakaTt-Tpaneuwns ¢ warom 100 (T1)
13.5 ki
L G |
100 100 80 20
Hakat-Tpaneuus c warom 200 (T2)
2 - 135
[
190 200 200 2
CTaHaapTHasa HakaTtka «[MpodXonoaa» (PH)
e R
[ % T
414 41 4 o
bes HakaTku (Tn)
[ e |
L0
o
PucyHok 19.

[eomMeTpusa CTeHOBOW CIHABMY-MAHENV C 3aMKOBbIM coeanHenriem SECRET FIX (MCT SF).

— L.

50...200
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(DOprI CTbIKOBOYHbIX 3aMKOB HaZleXHO COeINHAOT MeTaNANYeCcKnin UCT C MoNMypeTaHOBbIM CepAeYHIKOM
6ﬂa|’OAapﬂ TOMY, YTO B «Ma30BOM» YacTn Kpa|7| MeTa/lJIn4eCkoro NCTa NPOHM3bIBaeT CpeAHI/IVI cnown.

Takasi KOHCTPYKUMA CTBIKOBOYHOIO 3aMKa 3HAUYUTENbHO CHVXAET PUCKM MOBPEXAEHNA MaHeV Npy TPAHCMOPTUPOBKE
N MOHTaXe. B CTeHOBbIe MaHeNy, KOTOpble MPOM3BOAATCA Ha MEPUOANYECKIX TNHWSAX, MO TPEOOBAHMIO 3aKa3unka
YCTaHaBNNBAOTCA CTAMVIBAOLLME «3KCLIEHTPUKOBBIE» 3aMKM BAOb BCEW ANVHBI N9 6onee NA0THOro CTArVIBaHNA
naHener mexzay cobor Npu MOHTaxe.

PucyHok 20.
CThIK CTEHOBbIX COHABMY-NAHeNel C 3aMKOBbLIM l'epmeTnk vt
coeanHeHnem SECRET FIX GyTH/IKayHyKOBBIH LIHYD
———
I'epmeTrK nanu
OyTU/IKay4yKOBBIN LIHYD
PucyHok 21. ;

SKCLEeHTpVKOBbIE 3aMkK B NaHendx PUR MCT

PucyHok 22.
FeomeTpua KpOBENbHOM CIHABWY-MAHeNN CO CTaHAAPTHLIM 3aMKOBbIM COeJMHEHNEM
} 250 T 250 T 250 T 250 .
v \ \ 2 LN
~ T
N ‘ : e
a | =1

PucyHok 23.

CTbIK KPOBEbHbIX MaHenen co CTaHAaPTHbIM 3aMKOBbLIM COoeanHeHneM. [Ans obecnevueHns nyyLlero npuaeraHns
rnaHener K NPoroHam B MecTax CoeIMHeHU NaHene pekoMeH4yeTcs Npov3BOAUTE KperieHne cCaMopesoB Yepes
KpoBe/bHbIN AepxaTesb.
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l'epmeTuk nm MoHTa)kHas1 IIeHa
OyTu/IOBast IeHTa

N

1~3 Mm
lepmeTuk v
Oy TUIKAYUyKOBBIN IIHYD
PrcyHok 24.
Buabl NpoQUANPOBKM BHYTPEHHEN CTOPOHbLI CIHABWY-NaHeneii MKT.
CTaHaapTHas HakaTka «[podXonoaa» (PH)
25.5 41.4 4 255 | |
bes HakaTku
-
o
Q1]
PuncyHok 25.
Bua npoduanpoBKy HAPYy>KHOW CTOPOHbI CaHABMY-NaHenen MKT
1000
250 | 250 250 250
N 34.75 | 190 60 20
& | iy s
/ <
=
= PRI
538 | 34 4 36 Rk
PuncyHok 26.
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FeomMeTpuaA KPOBENBHOM CIHABWY-NaHeN C 3aMKOBbIM CoeanHeHeM Tuna Z-Lock (MKT Z)

1000

250 250 250 250

o . o

paboyast WwupuHa naHenen - 1000

PucyHok 27.

50...150

CTbIK KPOBENbHbBIX C3HABWY-MaHeeit C 3aMKoBbIM coeanHeHnem Z-Lock. [ns obecnedeHyis aydLlero npuaeraHng
naHesel K NporoHam B MecTax CoeAuHeHWi naHenen pekoMeHayeTcs Mpon3BoAWTL KpereHre caMmopesos Yepes

KpOBeJ’IbeIIZ AepXxatesb.

Camopes ans CIl
KpoBenbHeblii AepxaTtens

CepmeTtuk unun

MoHTaxHas neHa

\

{
YNnoTHUTenbHas nexta
MeTannokapakc

_1~3 Mm

FepmeTuk nnu
ByTUNKay4yKoBbI LLIHYP =

PuncyHok 28.
Bunabl NpoduanpoBKM BHYTPEHHEN CTOPOHbI CaHABWY-NaHenel MKT Z

CTaHaapTHas HakaTka «[MpodXonoaa» (PH)

Lo To)
R 90 ‘_L
1 2,

41_ 4 411 4

Hakat-tpaneuwnd ¢ warom 100 (T1)

45
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19.3 12.7 79.2 20.7

0.6

bes HakaTkum (Tn)

895

PuncyHok 29
Bz npoduranpoBKM HapYXHOW CTOPOHbI C3HABWY-NaHenen MKT Z

250 250 250

23,97

Tabnuua 31.
OcHoBHbIe LBeTa NannTpbl RAL, B KOTOpbIE OKPALLMBAKOTCA MNaHen

HasBaHwve LBeTa

KpeMoBblii, CNoHOBasA KOCTb

BexeBblli, CBETNAA C/IOHOBAs KOCTb
CUHUIA HaCbILLEHHbIY, CUHUIA CUTHANbHbBIN
[a30HHasA TpaBa, 3e1eHbli, 3eN1eHbI NCT
3eneHbli MOX, 3e1eHbl TEMHbI

Cepblid, cepbli CUTHANBHbIN

CeeT/10 cepblit

KopruHeBbIVi TEMHBbIN, LLOKONAAHbIN
Benas Houb, 6eno-cepbiii, AbIMKa

Benbiii, 6enblii cUrHaabHbIN

ANFOMUHWIA CBET/IBIV, CHEXHAas KOpO/eBa

YcnoBHoe 0603HaveHmne
no wkane RAL CLASSIC

RAL 1014
RAL 1015
RAL 5005
RAL 6002
RAL 6005
RAL 7004
RAL 7035
RAL 8017
RAL 9002
RAL 9003
RAL 9006

[0 XenaHuo 3aKa3umka Takxke MOryT H6bITb MCMONb30BaHbI Apyrue LBeTa nanmTpbl RAL
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[MABA 5. TTPABWJ1A OBPALLEHWA
C NMAHENAMN. PESKA NMAHESEWN.
TPAHCMNOPTUPOBKA N XPAHEHUNE

§5.1 PESKA MAHEJIEN

CaHaBuy-naHenn ¢ PIR nnn PUR Heo6x0AMMO MOApPe3aTh TOMBKO 3NeKTPUUECKM N063MKOM U LMPKYISPHON
MAOKN CO CNeLranbHBIM PeXYLLM ANCKOM ANA CIHABUY-NaHenen. Tonbko B 3TOM C/lydae rapaHTnpyeTca poBHas
NVHWSA OTpe3a 6e3 6onbLUKX 3a3ybpuH (CM. doTorpadua 4, 5). Pesky naHenen Npom3BOAAT Nepes CHATUEM 3aLLUUTHOM
MOSIN3TUIEHOBOW MAEHKN.

KaTeropmyecku 3anpeLyeHo pe3aTb NaHean npy NOMOLLM yraownndoBansHOM MallMHKK!

§5.2 YIMAKOBKA, TPAHCMOPTUPOBKA U XPAHEHWE C3HABUY-NAHE/EN

YMAKOBKA COH/ABUY-MAHENEN

MeTannnyeckme NOBEPXHOCTU CIHABMY-NaHener «MpodXonoay» 3aLmLLeHbl NoUSTUAEHOBOM NMaeHKon 35—50 MKM,
KOTOpas yAANSAeTcs nocsie MOHTaXa naHenemn.

BHVMaHWe! YaaneHne naeHKY L0 MOHTaxa MOXET MPUBECTW K MOBPEXAEHWIO NaHenen. MNaeHky pekoMeHayeTcs
yAaNnuTb Cpasy nocie MoHTaxa Wan He nosjHee Tpex MecdLeB C MOMeHTa NPOV3BOACTBa NaHenn. YaaneHue rnieHkKn
nocse Tpex Mecaues ¢ AaTbl MPON3BOACTBA 3aTPYAHUTENLHO U MOXET NPUBECTU K HapyLLUEeHNIO BHELLIHero Bunaia
MOKPLITUA CIHABNY-NAHeNen.

MaHenu yknaAplBakoT B Nayky BblcoTon Ao 1200 mm. KonvyecTBo naHener B nayke 3aBUCUT OT TONLLMHBI
¥ TNa naHenemn.

|_|pl/l YMNakOBKe NCMOJIb3YHTCA JINCTbl KAPTOHA, KOTOPbIE 3allMLLatoT OT TPEHWA MPW TPaHCMOPTNPOBKE.

Kaxzas nayka cHabxaeTcsa ynakoBOYHbBIM IMCTOM C yKazaHeM HOMepa 3aKa3a, KONMYecTBa, pa3mepa, MapKkm
1 0bLLero Beca naHenen.

YMAKOBKA COHABWY-TAHENEN C PIR PREMIER
YInbl yNakoBKM 3aLUMLLeHbl BEPTUKa/IbHBIMN METaNNNYECKMN YTOSIKaMN.

[na navek ¢ KpOBENbHBIMU NaHeNAMU Ha yrnax 4onoHNTENbHO YCTaHOB/IEHbBI KAPTOHHbIE YTOJ1IKW, KOTOPbIE
3alUMLLaoT OT TPEHWA NMPpY TPaHCMOPTUPOBKe.

Mauky 06MaTbIBaOT CTPETU-MAEHKOW C dUKCaLMelh BEPXHEro C10s MAeHKW. MNepexnect naeHku B cnoe 35—40%.

Mayky yCTaHaBAMBAKOT Ha MONUCTUPOIbHBIE OPYCKM M3 MAOTHOMO MEHOMAACTA TONLWMHONM 8 CM 1 MAOTHOCTBHO
oT 35 kr/m3. Konmuectso 6pyckoB 3aBUCUT OT A/INHbI NaHener.

YMAKOBKA C3H/BUY-MAHE/NEN C PUR CLASSIC

B MecTax KOHTaKTa yI'IaKOBOLJHOVI JIEHTBI C KpadMW 3aMKa MoJ IEHTY YCTaHaBAMBAKOT M1aCTVKOBbIE MW KaPTOHHbIE
YroJiK1, KOTOPble 3alLULLIa0T OT TDEHWA MPW TPAHCTTOPTPOBKE.

Yrabl ynakoBKM 3aLLMLLEHbI BEPTUKANbHBIMU METANANYECKAMM YrOAKaMU.
Mauky 06MaTbIBAOT CTPETY-MNEHKOW W YCTaHABAMBAOT Ha MONUCTMPONbHbIE BPYCKM 13 MIOTHOIO NeHonnacTa
TONUMHOWM 8 CM U MAOTHOCTLIO OT 35 Kr/M3. KonmuecTso 6pyckoB 3aBUCHT OT ANHbI NaHenel.
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®oTorpadus 2.
YnakoBKa CTEHOBbIX CIHABWY-MaHenek

®oTorpadus 3.
YNakoBKa KPOBE/IbHbBIX C3HABWY-NaHenel

TPAHCMOPTPOBKA
ObLyme pekomMeHaaLNN

«[podXonoa» AOCTaBUT NPOAYKLMIO COBCTBEHHOIO MPOW3BOACTBA B IHOBYHD TOUKY Poccum nnm 3a pybex
aBTOMOBWIbHBIM, XeNe3HOLOPOXHbBIM UV MOPCKAM TPAHCMOPTOM.

3akaxure AOCTaBKy y HaC — CI'IeLLIAq)I/IKa HalWKnX rpy3os Tpe6yeT TLWATENbHOrro noaxoda K Bbl60py TpaHCMopTa
1 OTBETCTBEHHbIX MepeBO341KOB. Mbl ﬂOA6€p6M I‘Ipoq)eCCI/IOHaﬂbeIX nepeBoO34MKOB MO OnNTVMaNbHOW LeHe yepes
OHJ'IaIZH—ayKLI.I/IOHbI, YTObbI AO0CTaBUTb Balll 3aKa3 B Le/1oCTN N COXPaHHOCTW N MaKCMalbHO 6b|CTpO.

Ecnv Bbl 3ab1paeTe COHABMY-MAHENN CaMOCTOATENbHO, 3apaHee BhISCHWTE Y NepeBO34nKa, HET IV B ero
aBTOTPaHCMopTe CaMOAeNbHbBIX KOHCTPYKLINKA (KPHOKOB, YrONKOB U T.4.), KOTOPbIE MOTYT COKPATUTh MoLlab Ky30Ba
NAKU NOBPeAVTb CIHABMY-MaHEeNV Npy TPaHCMOPTUPOBKE.

Morpyska CaHABWY-NaHeNen B aBTOMOBUAb OCYLLECTBASETCS COOKY C ABYX CTOPOH. [103TOMY C 06€1X CTOPOH Ky30Ba
Gypbl 4OMKHBI pacnonaraTbCs CABUXKHBIE CTORKM.

BHyTpeHHWe rabapuTbl eBpO-Gpypbl A0IXKHbI COOTBETCTBOBATL C/1eAyHOLLIM TPeOOBaHUAM:
13600 X 2450 X 2600 MM (annHa X WnprHa X BbICOTA).

Ecvy aBTOMOGUAS rabapuTbl MeHbLUEe Aaxe Ha 2-3 CM, COHABMNY-NAHENN MOTYT He BOWTY B Ky30B 1 NMPUAETCS
3aKa3blBaTb HOBbIV TPaHCMOPT. MO3TOMY HEOBXOAMMO YAOCTOBEPUTHLCS, UTO NMEPeBO3YUMK MOHUMAET BaXHOCTb
YKa3aHus TOYHbIX rabapuTos.

Maouazka ky3oBa Ao/kHa 6biTb UACTOW, POBHOM 1 683 MOCTOPOHHNX NPeaMEeTOB.

YTOUHWTE B TpaHCI'IOpTHOIZ KOMMaHWKn, yCTaHOBJ1IEH /1N B Ky30B€ C')ypbl KOHHWK A1A MepeBO3KN prFIHOFa6apI/ITHbIX
VN ANMMHHOMEPHbLIX MaTepnasioB, HanprmMep, pr6 nnn 6peBeH. KoHHKK yMeHbLlaeT Nnoae3Hyr rnjiouaZb Ky30Ba —
COHABWY-MaHETN MOTYT HE MOMeCTUTbCH, XOTA ra6ap|/|Tb| aBTOMO6UASA COOTBETCTBYHOT Tpe6OBaHI/IF|M

ANA NepeBO3KN naHenewn.

Y BOAUTENS [OMKHbBI UMETHCHA KpenexHble peMHK: oT 6 40 10 WwTyk. «MpodXonoa» He MPoAaeT 1 He CAAeT B apeHay
KpenexHble peMHN.

Bo Bpemsi TpaHCMOPTUPOBKM HEOBXOAMMO NPOBEPATL CTaBUABHOCTL rPy3a 1 MAOTHOCTL CBA3KMW. ECM cBA3KM
0CNabnn, x HeOOXOANMO BHOBb 3aTsHYTb. [TpW HANNUYMK B 3aKa3e GaCOHHBIX INEMEHTOB OHM HE AOMKHbI
ConpuKacaTbCsa C MOBEPXHOCTLIO NaHeel Npy TPAHCMOPTUPOBKE.

3anpeLLaeTcs yCTaHaBAMBATb Ha MOBEPXHOCTb Mavek Apyrve rpy3bi.
BbIBOP TPAHCMOPTA A/1A4 NMEPEBO3KW

[na nepeBoO3KN BaM Hallle BCero I‘IOHa,CI,O6I/ITCF| aBTOTPAHCMOPT: aBTOMOOWAN C OTKprTOIZ I'IJ'IOLLI,a,CI,KOI7I, 60pTOBbIe
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VNN TEHTOBAHHbIE q)ypbl. O6paTI/IT€ BHVIMaHW, YTO He BCe aBTOMOOWN MOAXOAAT ANA MeEPEBO3KN CaHﬂ'BI/ILI-I'IaHeJ'IeIZ
VNN XONOANNBbHbLIX p,Bepe|7|.

Moaxozauine aBToMOOUAN:

1. Pypa C OTKPLITON MIOLLAAKOM

MOAXOANT ANA TPAHCMOPTUPOBKIN Ha BN3KME PACCTOSHNS.

Mbl HaCTOSATENBHO He PEKOMEHZYEM OTMPAaBAATE OTKPbLITbIE MALLMHEI Ha PaccTosHKUA 6onee yem 700 Km.
YNakoBKa MOXeT MOBPeANTLCA 13-33 BCTPEYHOMO BETPA M OCaAKOB.

2. ®ypa c 6opTamu (6opToBas)

3. EBpodypa co WTopor nnm TeHToM

KOHTEWVHEPbI

KoHTenHepbl bbiBatoT 20-¢yToBble, 40-¢pyTOBbIE CTaHAAPTHLIE U 40-pyTOBbLIE BhICOKME. ECM BbI MAaHnpyeTe
OTNPaBAATL NPOAYKLMIO «[TpodXonoaa» KOHTeHePOM, 3apaHee CoobLLMTe 06 3TOM MeHeXepy Ballero npoekTa
N BHMMATENIbHO OTHECUTECh K BHYTPEHHWUM pa3Mepam KOoHTenHepa.

HekoTopble dypbl HE NoAXoAaT ANs NepeBo3ky NaHenel uam XonoauabHbIX ABepelt.

«MpodXonoa» obpalliaeT Balle BHYMAHME, YTO 13-3a KOHCTPYKTVBHbIX O0COBEHHOCTEN HEKOTOPbIV aBTOTPAHCMOPT
He MOAXOANT ANA MOrPy3KM COIHABWY-NAHENel NN XON0ANbHbIX ABepeit. ECam Bbl npuneTe Takyto ¢ypy, Mbl
bU3NYECKN He CMOXEM 3arpy3nTb B Hee Hally NpoAyKLMIO. [103TOMY pekoMeHyeM 3apaHee COrnacoBbiBaTb TUM
aBTOMOBWAA C MeHeAXXepOM BalLLlero npoekTa.

®ypa c rMapobopTOM yCTPOeHa TakM 06pa3oM, UTO MOrPy3UnK He MOXET NoAbexaTb U KOPPEKTHO 3arpy3nThb
NAW Pa3rpy3nTb Nauky COHABUY-MaHeNen.

B dypy, y KOTOPOI OCTatoTCA CTOMKM COOKY, HEBO3MOXHO 3arpy3vTb NaHenn. MaHenu 3arpyxatotcs yepes 60KoBow
60pT - CTOVKM OyayT MeLuaTb.

Echm Yy ABTOMOOUNA CTONKN HECLEMHbIE, HeCABVXHbIE TUMa «MeLLOK», B HEero Takxxe HeBO3MOXHO 3arpy3nTb Madvky
CaHABI/I‘-I-I'IaHEJ'IeIZ VN XonogunbHble ABepu, He MoBpeanB UX.

BbIBOP MOAPAAHNKA

Ha pbiHKe rpy3onepeBo30K BCTpeYatoTCst HelobpOCOBECTHbIE MAPTHEPbI, MO3TOMY YOeanTeCh, YTO Bbl 3aKIHOUMM
KOHTPAKT C HaZeXHOM TPaHCMNOPTHOM KOMMaHWeN.

I'IpOBepre ee yypeanTesibHble JOKYMEHTbI, 3alMpPOCNTe OTYETHOCTb MO Ha/loram, npoBepbTe COO6LLI|E‘HI/I9| O KOMMaHn"
B OTKPbITbIX MCTOYHKMKAX.

He pekomeHAyem NprBaekaTb KOMMaHMKW, CPOK PErmCTPaLML KOTOPbIX MeHee OAHOrO roja v topuanyecknii agpec
KOTOPbIX ABAAETCH MECTOM MacCOBOM perncTpaumm.

XPAHEHWNE
CknaampoBaTh CIHABUY-MAHENN MOXHO TONBbKO Ha POBHOV MOBEPXHOCTYU C YKIIOHOM He 6onee 5%.
Maykm yknafelBatoTCs MakCMMyM B ABa Apyca Tak, UTOObl BEPXHAA Nayka He BbICTyMana 3a rabaputbl H/XHEN.

CyMMapHas BbICOTa CTOMKW He [10/1KHa NpeBbllaTth 2,4 M. H/XHSA nadka o/kHa 6biTb y1oxXeHa Ha AepeBsaHHble
NPOKNAAKN TONLMHOM He MeHee 10 CM, PacnoNoxXeHHbIe C LWarom He 6onee 1 Mm.

MaHenn cnefyeT XpaHUTb B 3aBO/CKON yNakoBke, 06eCreunBatoLLel 3alimTy OT aTMOCHEPHBIX BO3ENCTBUN,

C COBOAEHVEM YCTAHOBNEHHbIX MEP MPOTMBOMOXaPHOI 6€30MacHOCTU He Bonee 2 MecsaLEeB C MOMEHTa
npou3BOACTBa.

[llonyckaeTcs kpaTkoBpemMeHHoe, He 6onee 1 Mec., XpaHeHue NnoJ OTKPLITHIM HEGOM MPU YCIOBUN COXPAHHOCTY
3aBO/CKOM YNaKOBKW 1 3aLLIMTbI TPAHCMOPTHOIO NakeTa OT MoMnajaHns Ha BEPXHHIOK MaHe b MPSMbIX COMHEYHbIX
nyyert. PekomMeHyeTcs yKpbITb MakeTbl 6pe3eHTOM TakiMM 06pa3oM, UTobbl 6bi1a BO3MOXHOCTb J0CTaTOYHOr0
NpoBeTP1BaHVs NakeToB.

Bo BpeMsi MpOMEXyTOUHOro XpaHeHWs Ha OTKPbITHIX M0LIaAKax NaHenn cnefyeT 3alimiiaTe OT MPSAMbIX CONHEYHbBIX
Nyyer, Nbln U aTMOCPepHbIX 0CAAKOB. Nt npeaynpexaeHIs CKananBaHns Bo/sl Ha MOBEPXHOCTY YNakoBKM
B C/lyYae f0XA8 HeobxoAMMO 0becneunTb HeBObLIONM YKIOH Nayky.

3anpetlaetcd

® \yCTaHaB/NMBAaTb Ha Mayku Apyrie rpyssl

® yKNa/blBaTb BTOPOM APYC CO CMELLLeHNeM OTHOCUTENIbHO HIKHEN Nayky
® XOAUTb MO NaHeNam

® NMOAHMMAaTb YNaKoBKy NaHener 3a o4uH Kpav
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Tabnvua 32.

KonnuecTBo MOJHBIX YNakoBOK CTEHOBLIX MaHesei ¢ paboyen winpnHoi 1190 MM B cTaHAapTHON dype

C rabapuUTHLIMN BHYTPEHHVIMI pa3mepamn Ky3oBa 13,4 x 2,45 x 2,6 M

ToNWMHA
naHenemn

MM
40
50
60
80
100
120
140

150

Tabnvua 33.

KOJ1-BO
naHenemn

B yNakoBke
T

18

18

18

14

11

BbicoTa 16 ynakosok
YNakoBK1 | AIMHOM 3 M
M naowlaab, M?
08 1024

0,98 1024

1,16 1024

1.2 796

1,18 626

1,16 512

1.2 455

1,13 398

12 ynakosok
ANVHON 4 M

naowaap, M?
1024

1024

1024

796

626

512

455

398

8 yrnakoBok
ONVHOM 5 M

naowlaab, M?

853

853

853

664

521

427

379

332

8 ynakoBokK
LNVIHOM 6 M

naowaap, M?

1024

1024

1024

796

626

512

455

398

4 ynakosok
ONVHOM 8 M

naowlaab, M?
683
683
683
531
417
341
303

265

KonnuecTBo NOMHBIX YNakOBOK KPOBE/IbHbIX MaHeneln ¢ paboyert wuprHon 1000 MM B CTaHAapTHOM dype
C rabapuUTHBIMI BHYTPEHHVIMI pa3mepamn Ky3oBa 13,4 x 2,45 X 2,6 M

TONWNHA
naHenemn,
MM

30
40
50
60
80
100
120
150

naHenu AIMHOM 3 M

KOn4ecTBoO

naHenen
B Mauke
21/22
17/18
14/15
13/14
10/11
8/9

7/8

6/7

YMaKOBKWN, MM

BbICOTa

1150/1180
1120/1160
106/11500
1140/1200
1080/1200
1040/1180
1080/1200
1100/1290

KONNYeCTBO
navek B dype

16

50

KONNYECTBO
naHenen
B rnauke
21/22
1718
14/15
13/14
10/11
8/9

7/8

6/7

naHeny 4nvHom 4 m

BbICOTa
YMNaKOBKW, MM

1150/1180
1120/1160
1060/1150
1140/1200
1080/1200
1040/1180
1080/1200
1100/1290

KONMYecTBo
nadvek B dype
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Tabnvua 34.
KonnuecTBo NOMHBIX YNAaKOBOK KPOBE/IbHbIX MaHeseln ¢ paboyert wrprHon 1000 MM B CTaHAapTHOM dype
C rabapuUTHBLIMW BHYTPEHHVIMI pa3mepamn Ky3oBa 13,4 x 2,45 x 2,6 M

naHenn 4vHon 6 M naHenn gNnHomn 8 m
TO/LLMHA
narene, Ec;ﬂme;icmmo BbICOTa KONMYECTBO EC;J:Ae;i;TBO BbICOTA KONMYECTBO
MM & MauKe ynakoBku, MM nadek B ype 0 yNakoBkW, MM Mauek B dpype
30 21/22 1150/1180 13/14 750/780
40 1718 1120/1160 1112 760/800 °
50 14/15 1060/1150 14/15 1060/1150
60 13/14 1140/1200 13/14 1140/1200
80 10/11 1080/1200 ; 10/11 1080/1200
100 8/9 1040/1180 8/9 1040/1180 N
120 7/8 1080/1200 7/8 1080/1200
150 6/7 1100/1290 6/7 1100/1290

®oTorpadus 4.
C3HABMY-NAHeNN B 3aBOACKON ynakoBke

B tabnnue 34 nprnBeaeHo KoNmM4eCTBO CTEHOBbLIX N KPOBE/IbHbIX naHenen B yI'IaKOBaHHOVI nayke B 3aBNCNMOCTN
OT UX TOJILLINHBI 1 OPNEHTNPOBOYHAA MacCa NoroHHOro MeTpa naHenen B YraKOBKe.
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Tabnnua 35. CTaHZapTHAA 3aBOACKANA yrNakoBka NaHenei «MpodXonog» ¢ NeHonoAMypeTaHoM

Tun

CTeHoBbIe
naHenu
LMPUHOWN
1190 mm

KposenbHble
naHenn
LIMPUHOWN
1000 mm

Tabnvua 36.

40
50
60
80
100
120
140
150
160
180
200
30
40
60

80

100

120
150

TonuwmHa
naHenem, M

Konnye-

CTBO B lnauke,

28
22

LT,

OCHOBHble pekOMeHAaLUM MO XPaHEHWIO COHABUY-MaHeNen

< X

>

Oy

MpenoxpaHsaTb NaHenn OT KOHTaKTa C BNaroi.
KOHTPONMPOBAaTL LE/I0CTHOCTbL YNaKoBKM

YMaKOBaHHOM

1210
1190
1170
1210
1190
1170
1210
1140
1210
1170
1090
1190
1170
1210
1090
1290
1050
1290
1210
1110

BbicoTa

Maykn, Mm

Macca ynakoBkm
B pacyete
Ha MOTOHHBIN METP, Kr

328
268
228
191
161
140
132
119
122
111
97

191
198
165
126
151
107
134
114
93

He cknaavpoBaTb NpeAMeTbl Ha MOBEPXHOCTY NaHenel

XpaHI/ITb MaHeNn TONIbKO Ha pOBHOVI MOBEPXHOCTU
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| e

L3.7%

He yknaablBaTb ynakoBKW NaHenel B ABa Apyca
CO CMeLLeHmeM

He xoanTb Mo naHenam

Mpv 4INTENBHOM XPaHEHWUM 3aLUMLLATL NaHenu
OT BO3/ENCTBUA NPAMbBIX COTHEYHbIX JTyYeli

MNofHMMaTh YyrakKoBKN naHenemn CTpOro no OAHOW

He nogHWMaTh 3a OAMH Kpa|7|

He nepeaBnraTb fMnaHenn To14KaMun

He A0MNYCKaTb 3arpA3HeEHNA naHenemn

PasmeLLaTb NaHenn no, Heb60MbLINM Yyrnom
B NMPOAOC/IbHOM HalnpaBneHnn

He nogHMMaTb NaHenu 3a 3aMoK 06A1LI0BKM
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MABA 6. BECKAPKACHbBIE KAMEPDI
N3 CaHOBUWY-TTAHEJTEU

§6.1 OBLLAA NHOOPMALINA

CaHABUY-NaHeN O6J'Ia,£l,aI-OT CamoHecyLnmm CBOWCTBaMW, 4TO MO3BOASET CTPOUTb N3 HNX 6eCKapKaCHbIe
XOnoAgnnbHbIE NN MOPO3WJIbHbIE KaMepbl.

XonoannbHble 1 MOPO3UIbHbIE KaMepbl — 3TO COOPHbIE KOHCTPYKLMM 13 COHABUY-NaHeNei 1 ¢acoHHbIX 31eMeHTOB,
npeaHa3sHayveHHble AN NoAdepkaHyist 3a4aHHON TeMmnepaTypbl B 3aMKHYTOM 06beMme.

XonoaunbHble KaMepbl 6bIBatoT C6OPHO-Pa3BoPHBIMU UV CTALMOHAPHBIMMN,

C60pHO-pazbopHbIE XONOAWUIbHbBIE 1 MOPO3W/IbHbBIE KaMepbl COBUPAOTCS U3 CIHABMY-MaHeNelt Co BCTPOEHHbIMY
3KCLIEHTPUKOBBLIMM 3aMKaMK, CTATUBAIOLLIMMI MaHenn Apyr ¢ Apyrom. Takmne Kamepbl MPOCTO MOHTUPOBATL, OHM
NOAXOAAT AN YCTAHOBKW MPakKTVYecku B I060M MecTe 1 NMpui HEO6X0ANMMOCT MOTYT 6bIThb 6bICTPO

pa3o6paHbl M NepeHeceHbl.

PncyHok 30.
CraumoHapHas XxonoAnnbHas
Kamepa 13 TPeXCIONHbIX NMaHenen

KaMepa CTPOUTCA 13 CTEHOBbLIX naHesnen, naHenemn ANA Nona U NOTONMIOUHbIX. [1aHen AoNONHAKTCH q)aCOHHbIMI/I
S/1eMeHTaMn N3 MeTaslsla TOro Xe ThMa 1 LBeTa, YTo U obLIMBKa NaHenen. MaHenn ANA nona HeO6XO,£I|I/IMO yCnanBaTb
NCTamMn anHepr v «KBUHTETa», Tak Kak COHABWY-NAHENnN He npejaHasHa4eHbl, YTOObI BblAepPXKMBaTb MOCTOAHHYHO
newexogHyr Harpysky nian npoes3/ rnorpysyvnkoB, Tenexek.

Mo 3anpocy K yKOMMAEKTOBaHHOW KaMepe MpuaaratoTcs pacxoAHble MaTepuranbl: Kak KpenexHble camopesb
415 GacoHHbIX 3N1eMEHTOB, aHKePHbIe 6OTHI, CUAVKOHOBBIV FEPMETUK 1 MOHTaXHas NeHa.

§6.2 OCOBEHHOCTU KOHCTPYKUMN N MOPAAOOK CEOPKN

XonoanneHble Kamepbl U3 COHABUY-NaHenel 1 ¢aCcoHHbIX 91eMeHTOB, KOTOPbIe MPON3BEeAeHbl 13 OLMHKOBaHHOM
CTanun TONLLMHOM 0,5 MM, NPeACTaBAStoT COBON CaMOHeCyLLMe KOHCTPYKLN 1 MPY NPaBUAbHOWM CO0pKe rapaHTpyroT
TEPMOV30NISLMIO, UTO 3HAUUTENBHO CHUXAET IKCMTyaTaLUMOHHbBIE PACXOAbl Ha OXNaxaeHune. XonoanasHele

1 MOPO3W/bHbIE KaMepbl Takoro TUMa OTBeYatoT MMrneHNYeckM TpeboBaHWAM MO XPaHEHWIO MULLEBbIX MPOAYKTOB.

Ha pucyHke 34 nprBeaeHo cxeMaTyeckoe n3obpaxeHve kamepbl Ha GacoHHbBIX S1eMeHTax C yKka3aHnem Tpex
€e OCHOBHbIX Y3/10B.

Komnnekt C9H,CI|BI/Il—I-I'IaHeerI7I n q)aCOHHbIX 2/1EMEeHTOB A4 C60pKI/I I'IOAO6HOVI KaMepbl MOCTaB/IAeTCA BMecTe
C I_IOﬂ.pO6HbIM C60pOl—IHbIM 4epTeXXOM 1 yrnakoBOYHbLIM JINCTOM.

Mpexzae yem NpuUcTynaTtb K cbopke, HEO6XOAMMO MPOBEPUTL KOMMIEKTHOCTL BCEX MaHesel 1 COMyTCTBYHOLLIMX
3/1eMEHTOB, MOArOTOBUTL MECTO /151 ee YCTaHOBKM.
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PrcyHok 31.

CxemaTtunyeckoe 1306paxeHne XoNoANIbHONM Kamepel

L. y3en CTbIKOBKW NaHenen 414 nosa 1 CTeHOBbIX C3HABUY-NaHenel
II. y3en CTbIKOBKW CTEHOBbIX NaHenel

[II. y3en CTbIKOBKYM MOTONOUHbIX 1 CTEHOBbLIX NaHesneln
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PucyHok 32.
OCHOBHbIE Y3/1bl CTLIKOBKW CIHABUY-NAHeNel Ana COOPKU XONOANNbHBIX KaMmep (Hayaso)

1. CcTeHoBad naHesnb 8. aHkep-kanH ¢ warom 450 Mm
2. nonosasd naHesnb 9. camopesbl AN KpenneHnsa GacoHHbIX
3. MoTON04YHAs NaHesb 31emMeHTOoB ¢ Wwarom 200-300 mm
4. Hanpasngaowada (Weennep) 10.repMeTrK yHUBEpCanbHbIii
NS CTeHOBbLIX NaHenen 11.MOHTaXHasa neHa
5. BHyTpeHHW1 yronok, 40-40 Mm 12.paspes MeTanna and npesoTepalleHns
6. Yros0K HapPYXHbIVI HEPABHOMOJIOUHbIN BO3HVKHOBEHMS MOCTMKA XON04a
7. YronOK Hapy>XHbIV PAaBHOMONOUHbIN 13.ycuneHue nona (paHepa BNarocTomnkas)
14.ycuneHue nona (MeTananmyeckmin INCT Tmna
«KBUHTET»)

BapI/IaHTbI KpenaeHnda CTeHOBbIX 1 MOJI0BbIX naHenemn

BapI/IaHTbI KpenaeHnA CTeHOBbIX naHenen B yrnax KamMmepbl
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PuncyHok 33.

OcHOBHble Y3/71bl CTbIKOBKA CIHABUY-MaHenen ang C60pKl/| XONoANNbHbBIX KaMep (OKOHUaHMe)

CTeHOBad naHesb
nosoBasa naHesb

NoTON0UHadA NaHeNb

HanpasngroLLas (Lsennep)

A9 CTEHOBBIX MaHesein

BHYTPEHHWMI yronok, 40-40 MM
YrONOK HapYXHbIA HEPaBHOMOIOUHbIN
YrOIOK HapPY>XXHbI PaBHOMONOYHBbIN
AHKep-KIH € Wwarom 450 mm

AN

©~Nowu

9. camopesbl Ans kpenneHus GacoHHbIX
3n1emMeHToB ¢ Wwarom 200-300 mm

10.repmeTuK yH1BepcabHbIl

11.MOHTaxHasa neHa

12.pa3pe3 meTanna and npejorepaLleHns
BO3HVKHOBEHMA MOCTVKA XON04a.

13.CaHABNY-NaHeb Meperopokm

14 HalleNbHUK

15 ycuneHue nona (baHepa BNarocTtomkas)

16 ycuneHue nosna (MeTaninyeckui INCT Tna
«KBUHTET»)

BapI/IaHTbI KpenaeHnAa CTeHOBbIX naHenew kK neperopoio4vHbIM

BapI/IaHTbI KpenaeHnd neperopoo4HbIX naHesier K MOTONOYHbBIM

v @

;—\11

©

Bapl/IaHTbI KpenaeHnd neperopogo4HbIxX naHenern K NonoBbIM

A r/ LTS
%/%///ﬁﬁ//‘ﬂ//z/’{///%M//M//W
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o nepyMeTpy kKamephbl K 3apaHee BbIPOBHEHHOMY MOJ1y C MOMOLLbHO aHKepoB Nprb1BaoTCs HanpaBastoLLe
ANt CTEHOBBIX MaHenei.

CyU_LeCTByeT HEeCKO/IbKO BapMaHTOB CTbIKOBKW MOJIOBbLIX 1 CTEHOBbIX naHenen c 6GeTOHHLIM MOIOM.

BapuaHTtel I (B, CuD) npegnoyTuntenbHee NCrno/ib30BaTb B XON04WTbHBIX KaMepax HeboNbLIOro pa3sMepa, Tak Kak OHU
3aBeJ0MO MCKAKOYAKT BO3HNKHOBEHME MOCTOB XO/104a, B TO BpeMA Kak MeTanimveckme HanpasndroLwime Tp66yI-OT
0Co60ro cnocoba MoHTaxa naHenen c Pa3pbiBOM MOCTVKa Xo/104a Nno MeTanny,

[ns 3TOro Ha BHyTpeHHel MeTanIn4yeckoin MoBEePXHOCTM CTEHOBOM NaHeN AenatoT pa3pes, NpepbiBatoLLIMiA MOCT
x0no4a. B kamepax, CoopyxaeMbix C UCNONb30BaHMEM NaHenel A1 nona, PEKOMEHAYEeTCs pa3pe3aTtb BHYTPEHHNA
NINCT MeTaNINYeckol OBLLIVMBKI CTEHOBbIX MaHenel Ha ypoBHe UyThb Bbillle HANPaBAsALLER Tak, UTObb! IMHUA paspesa
HaxXoAWNach He Bhillie MOBEPXHOCTM MOMOBLIX MaHeseit. 3aTeM NaHenn ykaaasliBatoT COrnacHo npuaaraeMomMy
yepTexy, HaumnHas C MPOU3BOILHOIO Yr/la KaMepbl UV C IBEPHOMO NMPOemMa, e/ B KOMMIEKT BXOAUT NMaHes b

C ABEPHbLIM MPOEMOM.

BapuWaHTbl CTHIKOBKYM CTEHOBbLIX MaHeNei B yrnax kamepbl MokasaHbl Ha pUCyHKax 32

II, A-C. CTeHOBbIE MaHeNn yKNaAbIBatOT TakM 06Pa30oM, YTOObI «LLINM» KaXA0WM 13 HX Obl1 OPUEHTUPOBAH

B HaMpaB/ieHUN YKNAAKN NaHenen. MNpu 3ToM Ha 3aMOK T1MA «Ma3» NPeABapUTENbHO HAHOCAT HEOObLLOE
KOIMYECTBO MOHTaXHOW MeHbl, MOC/e Yero naHenb yCTaHaBAUBatOT B HANPaBAAOLLYHO, MPUXUMARA K APYTOM,
yXe YCTaHOB/IEHHOW, NaHenu.

[MaHenn NaoTHO CTATMBAKOT U C|)I/IKCI/IpyI-OT B Hal'lpanIﬂl-OLLl,eM C MOMOLLbH CaMOpPE30B. B npouecce ykKnaaky Hy>XHO
cnenThb 3a TeMm, UTOObI CTEHOBbLIE NaHeNn pacnoaaraancb BepTrKaabHO. [To okOHYaHWMK C60pKl/I KamMepbl BCe LUBbI
TVMNa «WNM-Mas3» repMeTnsnpyroT CaHNTapPpHbIM CMJTIMKOHOBBIM TrePMETUKOM.

Pe3ky NaHenein ocyLLecTBASHOT INeKTPUYECKUM J0B3UKOM AN LIMPKYASPHOM M0 CO CrneuvanbHBIM PexyLLM
AVICKOM. [IBEPHOV NPOEM TakXe BbIPe3atoT INeKTPUYECKMM N063MKOM 1 06pamMAStoT cneymansHbiM M-06pasHbim
3/1EMEHTOM, BbIMOAHEHHBIM 13 IBYX METaNINYECKMX YTONKOB W CTBIKOBOYHOrO MAaCTMKOBOro Npoduns.

PncyHok 34-1.
Mpodunb A1 06pamMNeHNs CBETOBOrO
npoema B naHenu

3 40x%A (10-0) ®3 40xA (10-0)
MNEX npoduns
. A _ — A o
Fl E i
S =
| E‘: rge A - 1/2 TonwHHe NaHENH E: !

PucyHok 34-2.
Mpodunnb Ana obpamneHns CBETOBOMO
npoemMa B NaHenm
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ﬂpl/l MOHTaxe caH,u,qu—naHeneM Ha non HEO6XO,£I.I/IMO Y4UNTbIBAaTb CTOPOHY naHenewn, ﬂI/ILl,eBOIZ CTOpOHOI7I BBepX.
NnueBast CTOPOHa NMPOMapKMpPoOBaHa Ha NMaHesax. [MaHenn ang nosa v NOTOKa AOKHbBI TOYHO COOTBETCTBOBATL
OAHOMY M3 MornepeYvHbIX pa3MepoB KaMepbl (BHELLIHeMy nnn BHyTpeHHeMy) nmbo no AnnHe, nmbo no LnprHe.
BapmaHT YKNaZK yKkasblBaeTCA Ha C6OpOL4HOM yeprexe. BepTI/IKaﬂbele YIbl KaMepbl 3a4eNblBatoT MeTalInvYeCKrMmn
yroskamu, 0ObIYHO coBnaarOlLnMy o uBeTy

C Hapy)KHOIZ MOBEPXHOCTbH CTEHOBbLIX naHenewn.

Pa3mep nney BepTMKaNbHbIX HAPYXXHbIX YroakoB Ha 40 MM TO/LLE CTEHOBbLIX MaHeNel, YTo No3BoAAET NpK NH0OOM
BapuaHTe MOHTaXa 3aMackMpoBaTb OTKPbITHIA TOpeL, NaHenn. Yronku KpensT K NaHensM caMoHape3aroLwmmMm
BUHTaMV WM 3aknenkamu. [ns ckpenneHuns NoToNOUHbIX MaHenein co CTeHOBBIMU UCMONb3YHoT

rOPU30HTabHbIE YroKN.

Kamepa MOXeT UMeTb HECKO/IbKO OTCEKOB, Pa3feeHHbIX Neperopoakamm. YTobbl C3KOHOMUTL Ha CTPOUTE/ILCTBE,
pasHble OTCEKM COOPYXAtOT 13 NaHenen pasHol ToNLMHBIL. HanprMep, H1M3KoTeMNepaTypHbIA OTCeK MOXET 6biTb
BbINONHEH W3 NaHeneln TonwmHom 100 MM, a HaxXoAALLAsACA PAAOM C HUM CpeaHeTemMnepaTypHas kamepa —

13 NaHener TonumHo 80 MM. Takast CUTyauMs NPUBOAWT K paay Heyao6CTB Npu MoHTaxe. B aTom ciyyae
HeoB6X0AMMO OMPEeaeNUTLCS, UTO MPUOPUTETHEE: COXPaHUTL HAPYXHYHO BBICOTY AN BHYTPEHHIOH.

Bce BHyTpeHHMe yribl KaMmepbl 3a/ebIBatoT MeTananyecknmm yroakamm 40-40 MM, Kak MoKa3aHo Ha YepTexax.
C3HABMY-NAHeNV, KOTopble MPeAnoaraeTca NCNob30BaTh 419 N0Na, HEOOXOAVMMO YCUAMBATE NMCTamu GaHepbl NN
MeTaNInYeckUMu INCTamm «KBUHTET» TONLLMHONM 1,5-4 MM, YIOXEHHbBIMW Ha BNaroCTonkyto daHepy TonLmnHom 18-27
MM AN MHOTOC/IOMHOrO ycuaeHna. JonyckaeTca NCnoib30BaTb OAHOCIONHOE YCUeH e Noa: MeTanandeckme InCTbl
«KBUHTET» MK BRaroctorkas paHepa. Cnocobbl yCTaHOBKM 0603HaUeHbl Ha pucyHKe 34. SKCnayaTaums CIHABMY-Na-
Henen Ha Nony 6es ycuneHusa 3anpetleHal

PucyHok 35.
Kak ycuanTe non n3 caHABMY-naHenem

-Memanauyeckull aucm muna “"KBuxmem” 15-4 MM
-®anepa Bnazocmoikas 18-27 MM

-MonoBas nawens NCT npoekmHod moAWUHb
~OcHoBarue nod kamepy

3aknenku unu camopesbl o MeTann!
¢ warom He Gonee 250 MM

Camopesbl no meTanny "Mactbiit war" (YepHbie;
¢ warom He Gonee 500 Mm

Pa3mepbl beckapkacHol kKamepbl OrpaHUUMBaeT HeCyLLas CNOCOBHOCTb CTEHOBLIX M MOTONOUHbBIX UV KPOBENBHbIX
naHenen 1 NpegnonaraeMoe nosioxeHne kKamepsi.

[lna kamep ¢ nonepeyHbIMM pasmepamm 6onee 6000 MM 1 BeicoTor 60nee 4000 MM «[TpodXonos» HacToATeNbHO
pekoMeHZyeT BO3BOAUTL KapKac 13 MeTaNOKOHCTPYKLMIA.
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PrncyHok 36.
CTpykTypa nncra «KBuHTET»
A9 yCUNeHNs nona
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MNpuv yCcTaHOBKe Kamepbl B MOMeLLeHUM Heobxo4nmMo CoboAaTh ceaytolie TpeboBaHus:

® [lomellleHKe AOKHO BbITb CYXUM U XOPOLLIO BEHTUAUPYEMbBIM

® PeKkOoMeHZzyeMoe COOTHOLLEeHNe 06 BEMOB KaMepbl 1 MOMELLEHUA AO/MKHO COCTaBAATb He MeHee 1:3,5.
Ecnv ykazaHHOe COOTHOLLEHMe He BBIMNOHARTCH, MOMeLLeHne cnefyeT 060pyA0BaTb CUCTEMON MPUTOUHO-
BbITSXXHOW BEHTUNALMN. HecobroLeHme 3TOro TpeboBaHMA BeAET K HapyLLUEHMIO PeXMa OXaxXaeHNs n,
COOTBETCTBEHHO, K YBE/IMUYEHWIO PACXOAA 3/1EKTPOSHEPTUN

o Kamepy cnefyeT yCTaHaBAMBaTb Ha paccTogHn He MeHee 0,1 M oT cTteH 1 0,6 M OT noToska. LLnprHa npoxoza
K XONOANNBbHOW MaLLMHEe [O/IXHA COCTaBAATb MUHUMYM 0,7 M. Kamepa He [o/IKHa NoABepraTbCs BO3AENCTBUO
MPAMBIX COTHEYHbIX TlyHYein 1 HaxoANTbCa 6anxe, YeM B 1,5 M OT UCTOUHMKOB Tera

e [10/1 B MOMELLeHNN AO/MKEH ObITh BIPOBHEH B FOPU30HTabHOM MAOCKOCTY TaK, YTOObI €ro LLIepOXOBaTOCTb
He MpeBebIlWana 2 MMm. [lonyckaeTcsa ykioH nona He 6onee 1%.

HecooTBeTcTBytOLLIME NPVIBEAEHHBIM TPEGOBAHVISIM HEPOBHOCTL 1 YKIOH M01a B MECTe YCTaHOBKM KaMepbl BbI3biBaroT
CMelLeHve naHenen oTHOCUTENbHO APYr APYra, UTo BAeYeT 3a CO60M ee pasrepMeT3aumio, a 3HauuT, 1 yBenndeHve
pacxofa sHeprun.

Mpn ycTaHOBKE MOZ HaBeCOM Ha OTKPLITOM BO34yXe KaMepbl Pa3MeLLatoT Ha POBHbLIX 6ETOHHbIX K
acdanbTOBETOHHBIX MaoLaAkax. JonycTrmMas BelcOTa HEPOBHOCTEM Ha MOBEPXHOCTM Takoi NAOLLAAKM He AOMKHA
npeBbIWaTh 3 MM, @ YKI0H Mofa B NPoA0/bHOM W MONepeyHoM HanpasneHusx — 1,5%.

Takxe HeobXOAMMO YUUTbIBATE 1 BETPOBbIE 1 CHEroBble Harpy3ku, 3aBUCSLLME OT KOHKPETHOrO pervoHa,

1 AedbopmaLiio NaHeneit n3-3a pasHOCTH TemnepaTyp Ha NUCTax X OBLIMBKI. [pK1 COOPYXeHUM Kamepbl Ha
OTKPBLITOM BO3JyXe C MCMO/b30BaHMeM NOTONOUHbIX NaHenel cneayeT obecneunts 100% repMeT3aLmio NOTOMKa
NpY NOMOLLM MMAPOU30AALMOHHbBIX MaTepranos, Tak Kak MOTON0YHbIe MaHeNu He MOTyT CYXXUTb B KayecTBe KPOBAW,
0/JHaKO NPV HAAEXHOM MMAPOV30NSLMM BNOAHE CMOCOOHLI BLINMOHATL ee GyHKLMU.

§6.3 MACOHHbIE 3/IEMEHTbI A/19 CEO0PKW X0/104U/TbHbIX KAMEP

PuncyHok 37.
HanpasnstoLwan (Lusennep) 4nsg naHenen

o -

— —
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Tabnvua 37.

Hanpasnstowan (Lusennep) 4ns naHenen

A MM

40

50

PucyHok 38.

PaBHOCTOPOHHME YroKm (Maockme)

B,MM

42
52
62
82
102
122
142
152
162
182
202
42
52
62
82
102
122
142
152
162
182
202

Obo3HayeHne

LUl 40x42x40 Zn-0,45 (10-10)
L 40x52x40 Zn-0,45 (10-10)
LUl 40x62x40 Zn-0,45 (10-10)
Ll 40x82x40 Zn-0,45 (10-10)
LU 40x102x40 Zn-0,45 (10-10)
LU 40x122x40 Zn-0,45 (10-10)
LU 40x142x40 Zn-0,45 (10-10)
LU 40x152x40 Zn-0,45 (10-10)
L 40x162x40 Zn-0,45 (10-10)
LU 40x182x40 Zn-0,45 (10-10)
L 40x202x40 Zn-0,45 (10-10)
LUl 50x42x50 Zn-0,45 (10-10)
LU 50x52x50 Zn-0,45 (10-10)
L 50x62x50 Zn-0,45 (10-10)
LU 50x82x50 Zn-0,45 (10-10)
L 50x102x50 Zn-0,45 (10-10)
LU 50x122x50 Zn-0,45 (10-10)
Ll 50x142x50 Zn-0,45 (10-10)
LU 50x152x50 Zn-0,45 (10-10)
L 50x162x50 Zn-0,45 (10-10)
L1 50x182x50 Zn-0,45 (10-10)
LU 50x202x50 Zn-0,45 (10-10)

10

| N

61

Macca B pacyeTe Ha MOrOHHbIN
MeTp, Kr
0,50
0,54
0,57
0,64
0,71
0,78
0,85
0,89
0,93
0,99
1,07
0,57
0,61
0,64
0,71
0,78
0,85
0,89
0,93
0,99
1,07
1,13




Tabnvua 38.

PaBHOCTOPOHHME YroKm (Maockme)

A, MM

40
60

80

100
120
140
160
180
200
220
240

PucyHok 39.
MNOCKMIN HaLeNbHMNK

O603HaueHre (YB — BHYTpPeHHWN,
YH — HapyXHbli)

YB (YH) 40x40 Zn-0,45 (10-10)
YB (YH) 60x60 Zn-0,45 (10-10)
YB (YH) 80x80 Zn-0,45 (10-10)
YB (YH) 100x100 Zn-0,45 (10-10)
YB (YH) 120x120 Zn-0,45 (10-10)
YB (YH) 140x140 Zn-0,45 (10-10)
YB (YH) 160x160 Zn-0,45 (10-10)
YB (YH) 180x180 Zn-0,45 (10-10)
YB (YH) 200x200 Zn-0,45 (10-10)
YB (YH) 220x220 Zn-0,45 (10-10)
YB (YH) 240x240 Zn-0,45 (10-10)

Macca B pacyeTe Ha MOrOHHbIN
MeTp, Kr
0,35
0,49
0,64
0,77
0,92
1,05
1,20
1,34
1,48
1,62
1,77

/

B A 4
— —
4110 1011 &
Tabauua 39.
MNOCKMIA HaLLeNbHNK
A, MM 0O603HayeHne
40 H 40 Zn-0,45 (10-10)
60 H 60 Zn-0,45 (10-10)
80 H 80 Zn-0,45 (10-10)
100 H 100 Zn-0,45 (10-10)
120 H 120 Zn-0,45 (10-10)
140 H 140 Zn-0,45 (10-10)
150 H 150 Zn-0,45 (10-10)
160 H 160 Zn-0,45 (10-10)
180 H 180 Zn-0,45 (10-10)
200 H 200 Zn-0,45 (10-10)
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Macca B pacyeTe Ha MOrOHHbIN
MeTp, Kr
0,21
0,28
0,35
0,42
0,49
0,56
0,60
0,64
0,70
0,77



PucyHok 40.
Yronku HePaBHOCTOPOHHME (419 CTBIKOB MOTONOYHbBIX 1 CTEHOBbIX NaHenew)
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Tabnuua 40.
YTONKW HEPaBHOCTOPOHHME ANA CTIKOB MOTONOYHBIX U CTEHOBLIX NaHesnein
A MM O6o3HauyeHne. Macca B pacyeTe Ha NMOroHHbIN
' Yronok BHYTPeHHWI/HaPYXHbI MeTp, K
60 ¥YB (YH) 40x60 Zn-0,45 (10-10) 0,42
80 YB (YH) 40x80 Zn-0,45 (10-10) 0,49
100 ¥YB (YH) 40x100 Zn-0,45 (10-10) 0,56
120 YB (YH) 40x120 Zn-0,45 (10-10) 0,66
140 YB (YH) 40x140 Zn-0,45 (10-10) 0,70
160 YB (YH) 40x160 Zn-0,45 (10-10) 0,78
180 YB (YH) 40x180 Zn-0,45 (10-10) 0,85
190 YB (YH) 40x190 Zn-0,45 (10-10) 0,88
200 YB (YH) 40x200 Zn-0,45 (10-10) 0,92
220 YB (YH) 40x220 Zn-0,45 (10-10) 0,99
240 YB (YH) 40x240 Zn-0,45 (10-10) 1,06
PuncyHok 41.

PUTYPHbBIN HaLLEeNbHK

2 A 20
r/- -\1
10 [ | &Y <%/ 1110
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Tabnuua 41.
PUIYPHbBIV HALLENbHK

Macca B pacyeTe Ha MOrOHHbIN

A, MM Obo3HayeHne METp, KX
40 H 20x17x40x17x20 10-10 0,47
60 H 20x17x60x17x20 10-10 0,54
80 H 20x17x80x17x20 10-10 0,61
100 H 20x17x100x17x20 10-10 0,69
120 H 20x17x120x17x20 10-10 0,76
140 H 20x17x140x17x20 10-10 0,83
160 H 20x17x160x17x20 10-10 0,90
180 H 20x17x180x17x20 10-10 0,97
200 H 20x17x200x17x20 10-10 1,04
220 H 20x17x220x17x20 10-10 1,11

§6.4 YTEMNJIEHME CTEH NOMELLEHNA C3HOBNY-NMAHE/TAMMA

Ecnn Bbl CTpOUTE XONOAUIBHYIO A MOPO3U/bHYH KaMepy B MOMELLIEHUW C 6BETOHHBIMU AW KMPMVUYHBIMU CTEHAMU,
TO Ha TenNoM30AUUOHHbBIE CBOICTBA Kamepbl ByyT BAVSITb HE TObKO CIHABWY-MAHENM, HO U KUpnnYHas

1NN GETOHHAs CTeHa, KOTOPAasi CoMpUKacaeTcs ¢ NaHenbto. bonee Toro, UHOrAa MeXAy C3HABUY-NaHeNsIMm

1 KMPMNYOM UV 6ETOHOM eCTb MPOC/IoiKa BO3/AyXa, KOTOPYHO Takxke HeobXxoAMMO NPeayCcMOTPeTb B pacyeTe
TENNOU30SLMOHHBIX CBOCTB KaMepbl 1 NP BbIGOPE TONLLVHBI COHABMY-NAHeNE.

Ecnu naHenu TonwmHo 81 1 TepMrUYecknm CoNpoTUBAEHVEM R, MNOTHO NpUAeraroT K CTeHe TONLWMHOW &
1 TENNOMPOBOAHOCTLIO @, TO A5 OOLLIEr0 TEPMUYECKOrO CONMPOTUBEHWS COCTaBHOMO C/105, 06Pa3oBaHHOro
NaHeNsaMn 1 CTeHOM NOMELLEHNS, MeeM:

R, :£+R1
o g (39)

13 3TOro COOTHOLLEHWSA BUAHO, UTO C/IV Mbl YTEMASEM, HanpuUMep, KUPMUUHYO CTeHy TOALLMHONM 450 MM,
KO3GOULIMEHT TEMIONPOBOAHOCTM Kupnuya paseH 0,37 BT/(M*K), To

R W= 1,22 +R1 (40)

MprHKMMaa BO BHUMaHMe, 4To Ko3ddurumeHT TennonposogHocTy MY coctasnget 0,022 BT/(M*K), fononHUTeNbHasA
M30/19LMA B BUAE KMPMNYHOW CTEeHbl MO3BONIAET BbIOPATh MAaHENN, TONLLMHA KOTOPbIX HA 25 MM MeHbLLe TOW,

(eld]

YTO HYXHa AN1A OTAe/IbHO CTOHI_I_LEIZ KaMepbl. OaHako aiegyeT MoOMHUTL, YTO 3TOT BbIBO/ CMpaBeANIB, TO/IbKO
edi NMaHen O4eHb MA0THO NpraeraroT K KI/IpI‘II/Il-IHOIZ CTeHe, MHa4e BO3MOXHbI MOoTepu Xos104a 1 npomMep3saHne
MPOCTPaHCTBa Mexay KI/IpI'II/Il—IHOIZ CTEHOW 1 NaHensMu, KOTOPOE MOXET NMpmnBecCTn K MoBPeXaeHHo naHenewn.

[na yTenneHns CTeH 1 06yCTPOKCTBA XONOAWUNBHbBIX KaMep Bbl MOXeTe NprobpecTy B «[podXonoge»

«PIR Mnnty» ®: PIR Premier B obknagkax 13 ¢onbru. MprmeHeHne «PIR ManTe» ® 3HaUNTENBHO yaelleBadeT
KOHCTPYKLMIO. MaTepuan KpenuTcd K npejsapuTesibHO BbIPOBHEHHbBIM CTeHaM crneLanbHbIMY cCamope3amm ¢
AHTUKOPPO3UINHOM 3aLLMTON, A/IVIHA KOTOPbIX AO/MKHA MPEBLILLATh TONLLMHY NaHenein MUHUMYM Ha 3 CM.

§6.5 BbIBEOP TO/IWMHbI MAHE/EN A8 X0104UNbHOW KAMEPDI
YT06bI MPUHATE NPaBUIbHOE peLleHe, BaXHO YUMTEIBaTb MeXaHVYeck e CBOMCTBA NaHenel 1 TepMoauHamMmmuyeckmne

bakTopebl, BAMANOLWME Ha GYHKLMOHMPOBAHME B6eCKapKacHbIX kamep.

MexaHnyeckre MapameTpbl, OT KOTOPbIX 3aBNCUT TOJILLIMHA naHenew, BKIHYatoT:
e BETPOBbIE HArPy3k Ha CTeHbl 1 MOTOJ10K, €C/IN KaMepPa HaXoANTCA Ha OTKPbITOM BO34yXe
e Harpysky noTtosI04HbLIX rnaHenewn Ha CTeHoBbIe, KOTOpaaA 3aBUCAT OT AJ/INHbI U TONLLKMHbBI MOTO/TOYHbIX naHenemn

e U30OBITOUHOE fJaBieHMe, KOTOpOe 6yaeT [eicTBOBaTh Ha Kamepy CHapyxXu npu BbixoAe 13 CTPOSA K/1araHa
BblpaBHWBaHWA AaBneHuA

o VICKDMBAEHME NN BbINYYMBAHME NaHeNen BCNeACTBYE Nepenaja TeMnepaTyp Ha MX HapYyXXHOW 1 BHYTPeHHelk
CTOpOHe
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e [POBKCaHWME NMOTOSIOYHbIX naHenemn noa COBCTBEHHbBIM BECOM

o BO3MOXHbI€ HAarpy3kn Ha noTo/1I04HbIE MaHeN B npouecce MOHTaXa.

K TepmoguHammuyecknm Gaktopam OTHOCHTCS:

® TemnepaTtypa BHYTPW KaMepbl

® TemnepaTypa 3a npegenamu kamepbl

® BHYTPeHHW 06BbeM Kamepbl

® MaTepuan 1 TONLLMHA CTPOUTENbHbIX KOHCTPYKLMIA MPK NX HANNYK

®  TUM NPOAYKLMY, KOTOPYIO MAaHNPYETC XpaHUTb B Kamepe, CyTOUHbIN 060p0T MPOAYKLMM U T. 4.

PacyeT TennoBoro 6anaHca B XoNoAnAbHOW kKamepe — 3TO OTAe/bHas 3ajada, KOTOPYH AO0XKHbI peLlaThb
cneumanncTel No TenaoTexHrike. OAHaAKo NpeABapuTeNbHble BIBOAbI O LIENECO0BPa3HOCTA UCMONb30BaHNS NaHenein
onpeseneHHoM TONLWMHBI MOXHO CAienaTh yXe Ha OCHOBE J0CTaTOYHO MPOCTbIX PACCYXAeHWNA.

OYyeBUAHO, UTO YeM TOJILLEe NaHenn, Tem Jiydule Tenaon3ondumnd, mosTomMy Hac npexzae Bcero nHrepecyet
LI,EI'IeCOO6pa3HOCTb C 9KOHOMWYECKOM TOYKM 3peHn4d. |_|pI/IH9|TO CYNTATb, YTO AN1A XO}'IO,£I|I/II'IbHOI7I Kamepbl ONTMasibHa
TakKad Tenjion3ondaund, KotTopad OrpaHnYmBaeT TerioBble notepn 40 ypoBHA 10 B1/m? B vac.

STy BENMYMHY TakKe Ha3bIBaOT TEMI0BOIN HArpy3kon, an NoTepsMm X0N043a, KOTopble HEOOXOAMMO KOMMEHCUPOBAaTh
AN5 NOAJEePXaHMS HY>XHOW TemnepaTypbl B kamepe. B Tabnvue 41 npuBeseHbl pacyeTHbIe JaHHbIE MO TeMNI0BbIM
noTepsM AN NaHenei pasHoM TONLLMHEI B 3aBUCYMOCTM OT PasHNLbI TeMNepaTyp BHYTPU 1 CHapPYXW XONOANABHO
KaMepsbl. YKa3aHHble 3HaUYeHWs TONLLMHbI NaHeNen pekoMeHA0BaHbl UCKNHOUNTENBHO A5 XONOANAbHBIX Kamep

1 CKNaZ0B M He MOAXOAAT ANS aAMUHUCTPATUBHBIX 1 XO3ACTBEHHbIX MOCTPOEK.

Tabnuua 42.

BbI60OP TONLLMHBI CTEHOK XONOANNBHOM KaMepbl B 3aBUCUMOCTY OT PasHKLIbl TeMAepaTyp BHYTPY 1 CHapyXXu KaMepsbl
Tonumka 40 50 60 80 100 120 140 150 160 180 200
MnaHe m, MM

10°C 5,30 4,20 3,50 2,60 2,10 1,70 1,50 1,40 1,30 1,20 1,00
15°C 7,90 6,30 5,25 3,90 3,15 2,55 2,25 2,10 1,95 1,80 1,50
20°C 10,50 8,40 7,00 5,20 4,20 3,40 3,00 2,80 2,60 2,40 2,00
25°C 13,70 10,50 8,75 6,50 5,25 4,25 3,75 3,50 3,25 3,00 2,50
30°C 1580 12,60 10,50 7,80 6,30 510 4,50 4,20 3,90 3,60 3,00
35°C 1840 14,70 1225 9,10 7,35 595 5,25 4,90 4,55 4,20 3,50
40°C 21,00 16,80 14,00 1040 840 6,80 6,00 5,60 5,20 4,80 4,00
45°C 2360 1890 1575 11,70 945 7,60 6,75 6,30 5,85 5,40 4,50
D:Ee_ 50°C 2630 2100 1750 13,00 1050 850 7,50 7,00 6,50 6,00 5,00
;eal\:;pe_ 55°C 2890 23,10 1925 1430 1155 935 8,25 7,70 7,15 6,60 5,50
60°C 31,50 2520 21,00 1560 1260 10,20 9,00 8,40 7,80 7,20 6,00
65°C 3410 2730 22,75 1690 1365 11,05 975 9,10 8,45 7,80 6,50
70°C 36,80 2940 2450 1820 1470 1190 10,50 9,80 9,10 8,40 7,00
75°C 3940 3150 2620 1950 1570 1270 1125 10,50 9,75 9,00 7,50
80°C 42,00 3360 2800 2080 1680 1360 1200 11,20 1040 9,60 8,00
85°C 4460 3570 2980 2210 1790 1450 1280 1190 11,00 1020 850
90°C 4730 3780 3150 2340 1530 1530 1350 1260 11,70 10,80 9,00
95°C 4990 3990 3330 2470 1990 1620 1430 1330 1240 1140 950

OnTnManbHast TONLWMHA NaHenein
M36bITOYHAsA TONLLIMHA NaHenel (MPUroAHbl K MCNob30BaHW0)

MaHenu Takowm TONLMHBI HE PEKOMEHAYHOTCA K MCMO/1b30BaHWIO

65



§6.6 K/TAMAHbI BbIPABHUBAHWA OABNEHNA

KnanaHbl BblpaBHUBAHWS AaBAeHUA HEOBXOAMMbI A5 YCTAHOBKU B HM3KOTEMMepaTypHbIX XON0ANIbHBbIX KaMepax.

B npoLiecce oxnaxaeHnst BO3ZAyxX BHYTPW HM3KOTEMMNepaTypHbIX Kamep CTaHOBUTCS Pa3pexeHHbIM, YTo MpuBoanT

K MOHVIKEeHWIO aBneHuns. 1 eciv ans He6obLIVX XONOANIbHBLIX KaMep 06beMOM B HECKONLKO AeCATKOB KyBU4eckmx
MEeTPOB, KOTopble 06/13/1at0T MNPUINYHON KOHCTPYKTUBHOR XeCTKOCTBH, MOHMXEHWE aBNeHWst He CO3/aeT CepbesHbiX
npo6semM, To OTKPbIBaHVE ABEPei B KPYNMHOrabapnTHLIX Kamepax, eC/ivi IBEpV 10CTaTOYHO repMeTUydHbI, TpebyeTt
60/bLIVIX YCUAWIA B CBS3U C Mepenaziom AaBneHuvs. PesynstaTtoM CiyxaT YacTble MosoMKU pyyek 1 3arnopos.

Mpy 3TOM B HU3KOTEMMePaTypPHbIX XONOAUIBHBIX KaMepax BaxHO BCerza 1Cnonb30BaTh KanaHbl BolpaBHUBaHNS
[aBNeHNs C 3aLLUMTON OT 0bMep3aHuis, rapaHTVpyroLLme 6e30TKkazHyto paboTy B NH06bIX yCNoBMAX. s HageXHOCTH
60/bLLKE KaMepbl CHabXarT HECKONBKMMU TakKMMU KnanaHamu.

Ans BblpaBHBaHWA AaBNeHWNA BHYTPW HN3KOTEMMEPATYPHbLIX XONTOAN/IbHBIX KaMep BbIMyCKakoTCA MeTalinyeckmne

1 CUMKOHOBBIE KnanaHbl. MeTananyeckme kiaanaHbl pa60Tar0T Ha 3aKpbIThe noj NEeVCTBUEM CUJbl TAXECTH, nosTomy
NX YCTaHaBNMBAKOT NOPU30HTa/IbHO, TO €CTb B MOTOJ/IOYHbLIX MaHeNAX XON0ANNbHbIX KaMep, YTO He Bcerja y,[],O6HO.
CUNKOHOBBIE KanaHsbl BblpaBHWMBaHWA AaBneHNA pa6OTaFOT B BEPTVKa/IbHOM MOJIOXEHWN, YTO YyNpOoLlaeT X MOHTaX
N MO3BONAET yCTaHaBNVMBaTb UX Ha OOKOBbIX MaHENAX.

ﬂpOI/I3BO,£I|I/ITe/'IbHOCTb KNanaHOB BblpaBHWBaHWA AaB/1eHNA no,u,6|/|pa+0T B COOTBETCTBUM C 06 bEMOM Kamepbl.

®oTorpadud 9.
KnanaH BblpaBHuBaHua gasnenva KBA-4-60

CDopMyna A4 pacyeTa KonmyecTBa BO34yxXa, Tpe6yeMoro
A9 BbIPAaBHMBaAHWA BHYTPEHHETO 1 BHELWHEero AaB1eHnA:

Q = K*V*AT 41)

rae Q — Tpebyemoe KONMYeCTBO BO3ayxa, I/MUH; K = 3,66 (KOHCTaHTa); V — 06beM OXNaxAaemMoro nomMeLLeHus, M3
AT — MakcMManbHoOe N3MeHeHe TeMnepaTtypbl B OX1axaaeMom nometteHnn, °C. He nytaTb € pasHuLEel TemnepaTyp
BHYTPM 1 CHapyXu Kamepsbi!

OTCyTCTBME KNANAHOB BbIPABHWBAHWIA AABNEHWA MOXET NMOB/eYb 33 COOOWN Cepbe3Hble MOBPeXAeHUsa BCel
KOHCTPYKLMU. MOHTUPYHOTCA KNanaHbl BEIPABHNBAHWA AABNEHNSA MPY MOMOLLM KPeneXHblX 601TOB, MPOCTPaHCTBO
MeXJy CTEHOBOW NaHesbko 1 KNanaHoM Mpu 3TOM repMeTu3npyeTca. KnanaHsl yCTaHaBAMBAKOT Monepek noToka
BO3/yxa, MOCTyNatoLLero 13 oxnaauteneii B6a13n ggepeit. B kamepax o6bemMom Ao 120 M knanaHbl A0KHbI
pacnonaratbCa Ha PaccTostHUM MHKUMYM 30 CM OT NOTOJIKA AW MONa, B kKaMepax 06bemMom A0 600 M3 —

Ha PaCCTOAHNN MUHUMYM 50 CM. 3anpeLlaeTcs 3aropaxnBaTh KanaHbl V1 OFrPaHUYMBaATL MPOXOA BO34yxXa Yepes HUX.
[exomMnpeccnoHHble KnanaHbl MMTaroTCca oT anekTpocetn 230 B.

BHNMAHWE! YcTaHOBKa k1anaHa B HEMpPaBWIbHOM HamnpasieHN MOXET MPUBECTY K ero 3aMOpPO3Ke
1 BbIXOZY U3 CTPOS.
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