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[MTABA1. OBLWWAA NHDODOPMALUNA
0 C3HOBUY-TTAHE/TAX

§1.1NCTOPKA

CaHABUY-NaHeNn MONb3YHTCA MOMNYNAPHOCTLHO B KadeCTBe CTPOUTE/IbHOIO MaTeprasa AN1A OrpaxaatoLinx
KOHCprKLLVII7|, KOTOprIZ npuMeHAeTCa ANnd CTponTeIbCTBa 6bICTpOBOSBO,£I,I/IMbIX 3,£I|aHI/IIZ, XONoANNbHbIX

M MOPO3WIbHbBIX KaMep, MPOM3BOACTBEHHbIX, CKNaACKMX, OCI)I/ICHI:IX N aAMNHNCTPATUBHbBIX N APYTNX I‘IOMeLLI,eHI/IIZ.

Bo Bpemd naHaemMmm KoOpoHaBrpyCa 13 c:—)H,u,qu—naHeneM CTpoOnINCb 60ﬂbHI/ILLbI, rocnnTann, I/IH(bEKLI‘I/IOHHbIe oK.

BaxHbIM $akTOPOM pPOCTa UCMONB30BAHNS CIHABUY-NAHENeN, KOTOPble 0613at0T BbICOKMMUM TEMAON30NALMNOHHBIMN
CBOWICTBaMW, CTaNo YAOPOXaHWe sHeproHocutener. Hapagy co CKopoCTbHO CTPOUTENIbCTBA CIHABWY-NAHeNn
COKPALLAFOT 3KCMIYaTaLMOHHBIE PACXOAbl Ha OTOMEHME NN KOHAVLMOHVPOBAaHME nomellieHni. KosdduumeHT
TEMI0MNPOBOAHOCTY C MeHonoaMypeTaHoMm — Bcero 0,022 BT/mM*K.

B CCCP naHenn nepBoHa4albHO UCMONb30BaNNCE NPEUMYLLECTBEHHO B NMPOMBbILLNEHHOM CTpoUTeNbCTBE. B 1979
roZly Bbllna kHura A.LL. Jextapa «O6neryeHHblie KOHCTPYKLMM METANINYECKNX CTEH MPOMBILLIEHHbBIX 34aHNA»,

B KOTOPOW NOAPOBHO PaCcCMaTPMBAOTCA CIHABUY-MAHENN CO CPeAHVIM C10eM 13 neHonoavypeTaHa (MMY nan PU).
K ToMy 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 «[MaHenv meTaninyeckmne
TPEeXCNOWHbIe CTEHOBLIE C YTENIUTENIEM U3 MEHOMOIMYPeTaHa», PernaMeHTUPYHOLLII MPOV3BOACTBO U NMPUMeHeHne
My-caHaBuY-naHenelt Ha Tepputopumn CCCP. MonoxeHua MOCTa paspabaTeiBanvce A5 MeHONOANYpeTaHa, KoTopbIi
TONIBKO HauMHaN NOABAATLCA B COBETCKON CTPOUTENBbHONM OTpaciv. Ha MoMeHT cosgaqunga FTOCTa B CCCP He nmenock
TexXHWYecKkorn 6asbl A4 pa3paboTky 1 ynydlleHur kadectsa lMIMY-cuctem. B pesynbtaTe ykasaHHble B FTOCTe 3HaueHUd
He COOTBETCTBYHOT TEXHUYECKNM XapakTepUCTUKaM COBPEMEHHbIX COHABWY-NaHenel ¢ MY, KoTopble BbINycKatoT
BefyLLMe poCcUickme 1 MexXayHapoHble Npon3BoauTenn. B uactHocTy,

e TennonpoBogHOCTL MY ynyyweHa ¢ 0,028 BT/M*K go 0,022 BT/M*K. 3T0 OCHOBHOE NpenmyLLecTBo
neHononvypeTaHa nepes ApyrmMm yTenanTenamm

® C03aH 1 UCMOB3YeTC MOANPULIMPOBAHHLIV MONNM30LMaHYPaTOM NeHOMoAnypeTaH
® neHononuusoumaHypart, MNP, kKoTopblil 06nagaeT yayuLlleHHbIMU OrHECTOVKMMI CBOACTBaMM.

B HacTosiLLee Bpems pa3pabaTeiBaeTcd HoBas pesakums FOCTa, koTopas Npri3BaHa akTyaansnpoBaTth M OOHOBUTL
TpeboBaHWA K COHABUY-MAHENAM, BOOPYXUTb NOTPEOUTENEN Ha CTPOUTENBHOM W XONOAUIBHOM PbIHKE MOHATHBIMN
OpMeHTUPaMK Ka4ecTsa NpoayKLUN.

B 2005 roay EBponeiickmnii KOMUTET Mo cTaHAapTu3aumn (European Committee for Standartization) BeinycTva eAnHbINA
ctaHzapT EN 14509-2005, pernaMeHTUpyrOLLMA MPOU3BOACTBO W MPUMEHEHWE COHABWY-NaHener B cTpaHax EC.

§1.2 KOHCTPYKLUWA CIHABWUY-NAHENEWN

CaHABMY-NaHEeNb NPeACTaBASET COHBOM KOHCTPYKLMIO U3 ABYX C10EB, KaK MPaBUIO METANINYECKUX, MEX/Y
KOTOPbIMWN HAaXOAMTCSA COKM TEMAOM30AMPYHOLLEro MaTepurana. KOHCTPyKLMS 061a4aeT XeCTKOCTLHO U BbICOKUMY
TEMI0U30ANPYHOLLIMMY CBOMCTBAMU: TEMNOMNPOBOAHOCTb CIHABUY-NaHenen ¢ PIR Haxo4nTCs Ha ypOBHeE

0,022 Bt/m*K. B mapTe 2020 roga TennonpoBOAHOCTb 06pa3LoB CIHABWY-NaHener ¢ cnctemoit PIR Premier
«MpodXonoa» 3adurkcrposaHa Ha yposHe 0,0194 BT/mM*K B nabopatopum «3nactokam»/BASF.

B kavectBe TENNOM30INPYHOLEro MaTepmhalia B COHABMY-MAHENAX NCMONb3YHOTCA TakKXe MHepPaZibHaA BaTa,
MeHonoIMCTNPON, CTEK/TOBOJIOKHO U T. A.

Ycnex nponsBoACTBa COHABWY-NaHeNel ckiaabiBaeTca U3 TpexX OCHOBHbLIX KOMMOHEHTOB:
1. CucTeMbl NEHOMONMYPETaHa UK NeHonoannsoumaHypata — 40%

2. MNpou3BOACTBEHHOW NHUM — 40%

3. [Trogelt: npodeccnoHanoB, KOTopble BOOPYXeHbl HEOHBXOAMMbBIMU 3HAHUAMU



[

§1.3 HAMO/MHUNTEb: NEHOMONNYPETAH

C Hauana 20 Beka B Poccvn HavGobLLYO MOMYASPHOCTL NPUOBpen NeHonoAnypeTaH, KoTopeli NpeacTaBnaeT cobol
Pa3HOBUAHOCTb TBEP/AOM NeHbl. MeHonoanypeTaH Nofy4aroT nyTeM NoANMEPU3aLMmn U BCrieHNBaHKA

NPy CMELIBaHMMN ABYX XUAKNX KOMNOHEHTOB C BCMEHNBAKOLLVM PEAreHToOM 1 onpeaeneHHbIMU KaTaamsatopami,
YCKOPALLMMI NPOLIECC 3aTBEPAeBaHNA BCMIEHEHHOR CMecu. TINOTHOCTb, XeCTKOCTb 1 ApYrie MexaHudeckmne
napameTpbl NMeHbl, a Takxe AAUTeNbHOCTb NoUMEPU3aLIMK ONpPeaenaoTCA NPONOPLIMAMM UHTPEANEHTOB CMECH.

PucyHok 1.
KoHCTpyKumMa caHABUY-NaHeNn . TennonsonmpyroLLmni Coi HaxoAUTCA MeXAY ABYMSA TOHKAMMN
MeTaNInYeckMMm INCTamm

MeHonoNnypeTaH COCTOUT U3 MesIKVX 3aKPbITbIX Aueek. 3% B ero obbeme 3aH1MMaeT TBepabirt matepuan, 97% — nopsbl,
3aM0IHEHHbIE ra30M, a UX M0THOCTL 06bIYHO BapbUPYeTCa B npeenax 24—96 kr/m?,

B pe3ynbrate NeHOMONNYPETAaH OT/IMYHO AePXUT TEMNePaTypy, BeAb Ter/10NpPOBOAHOCTL Ma30B MO CPaABHEHWHO
C TBEPABIMMN MaTepnanamMn HIXE B ECATKN 1 COTHW pas3.

MNeHononnypertaH:

e ObnagaeT TennonpoBoAHOCTLIO A0 0,020 BT/(M*K), a Mpy MCNONb30BaHUM NepCnekTUBHbBIX BCeHWBaTenemn
— 10 0,018 BT/(M*K)

® SKONOrNYeH: UCMONb3yeTCA MOBCEMECTHO, OT MOAOLBLI BALLMX OOTUHOK 1 pyns B aBTOMObUNE 40 yTenneHus

TOM/IMBHBIX HAKOB KOCMUYECKUX kopabiei. Ero nprumeHeHne B Xuibix 34aHVAX pa3peLlleHo M1H3Apasom
PCPCP Ne07/6 5610T 26.12.1986

[UrneHnYeH: NPUMEHSeTCs B XONOANIbHBIX KaMepax A5 XpaHeHWsd NpoA0BOIbCTBUA
MNapoBogoHenpoHuLaeM

YCTOMUMB K BO3AENCTBUIO rPr1oKa, MNeceHn. M rpbi3yHOB MM HAaCEKOMBIX: OHI €ro MPOCTO He efsaT
CoxpaHsieT CBOWCTBA C TeueHneM BpemMeHu, 1o 50 ner.

HEHOHOHVIypETaHbI MN3roTaBMBatOT Ha OCHOBE MOJIMYPETAHOB, MOIMMEPHbBIX CoefNHEHNI, KOTOpble o6pa3yr0Tcsq
B pe3y/ibTate XMN4YeCkoro B3aMMOAENCTBUA XUAKUX U30UMAHATOB C KUAKAMM NOANONAMMN.

B 3aBUCMOCTU OT COOTHOLLEHWS STUX KOMMOHEHTOB MONYy4YakoTCA MATKME 1 3/1aCTUYHbIE MeHbl UK XeCTKne
neHonoanypeTaHbl C BbICOKMMW TEMTON30TNPYHOLLINMI CBOWCTBaMWU.



PuncyHok 2.

Aveuncraa ctpyktypa My

€ 20-KpaTHbIM yBENMYEHNEM.
Llkana genenus 0,5 mm

PrcyHok 3.

Aveuncraa ctpykrypa My

€ 300-KpaTHbIM yBeIMYEHMEM.
Llkana aenenus 0,5 mm

MoMKMO TOro, UTo XxecTkue MY obecneunBatoT MPEKPACHY TEMNOU30AALMIO, OHWU AOCTAaTOUYHO TBepAble
1 BbIAEPXKMBAKOT 3HAUNTE/IbHBIE MEXaHUYecke Harpyski, nostomy My akTMBHO MPUMEHATCA 414 B KadecTBe
CpeHero cnog B COHABUY-MaHenNdx.

TennonoTepu B XecTkoM MY 3aBUCAT OT TENAONPOBOAHOCTY BCMIEHNBAIOLLETO ra3a, KOTOPLIM HAaMONHEHbI SUEAKH,
TBEPAO GpakLMM 1 OT TEMIONEepPeHoCa 3a CYET KOHBEKUMN. NPy OTHOCUTENBHO HEGONBLLVX Pa3Mepax aueek
KOHBEKTWBHbIM NepeHOC Temnna NpeHe6pexvMo Man, TOrAa Kak BKiaz TBepAol Gppakumv B TenaonoTepy AocTmraeT
npvmepHo 20%. Ma30Bast GpakuMs — NpUUMHA NOTepy Tera B MeHONOANYPETaHe. 10 3TOW NPUUMHE BaxHYH pOfb
MrpaeT NPVPO/AA BCMEHWBAIOLLEr0 areHTa, KOTOPbI MCMOb3yeTcst Py NPOM3BOACTBE XecTKux MI1Y.

B npouecce BCNeHWBaAHWA B A4eliki MOMUMO NeHO06pasoBaTens NonagaeT n HEKOTOPOe KONMYECTBO YrIeKncIoro
rasa (CO2), oAHaKko Mo CPaBHEHWIO C APYrMMU razamm OH OBOJIbHO ObICTPO MOKNAAET NX CKBO3b CTEHKMU.

CnycTa HeKOTOPOEe BPeMst B A4enKax OCTaeTCs, MMaBHbIM 06Pa30oM, BCMEHWBAKOLLMMA areHT C OYeHb HI3KOM
TENNONPOBOAHOCTLIO. B X04e AanbHelLelt skcnayaTaumm B NeHy MOXET NPOHWKHYTb HEMHOIO BO34yXa, HO 3TO
NPaKTUYECKN He BANSET Ha ee 30NSLMOHHbIe CBOWMCTBA.

B CaHABMY-NAHENAX C MeTanIn4eckon 06anMLOBKON MeTanN NPeAOXPaHAeT CPeAHMA CN0M OT MPOHUKHOBEHWS ra3os,
Hnarogaps Yemy ero ras00bMeH C BHeLLHel cpefioil MPONCXOAUT TOABKO Yepe3 TopLbl NaHenu.

Ecnv paHee B kaueCTBe BCMEHMBATENSA MPEVMYLLECTBEHHO MCMOb30Banca TpuxnopdropmetaH, am CFC-11

nnv R11, 6onee n3BeCTHbIV Mo CBOMM TOProBbIM HazBaHWeM — dpeoH-11 nnn xnagoH-11. Ho, nockonsbky CFC-rasebl
(xnopdTopyrneposel), Kak 6bi10 YyCTaHOBNAEHO, B HEMANIOWN CTEMEHW CMOCOOCTBYHOT UCTOLLIEHWIO 030HOBOrO C104
cTpaTochepsl, UX MpUMeHeHe 3anpeLleHo MoHpeanbCkmMM MPOTOKOIOM.

Pa3spaboTaH Lenbii paj neHoobpasoBaTtenelt 415 MCNob30BaHWS B MPOM3BOACTBE CIHABMWY- MaHeNe, B TOM uncie
rnapoxnopdtopyrnepoabl (HCFC22, nan R22, HCFC142b, nnn R142b, HCFC141b, nnn R141b), rmapodtopyrnepoasl
(HFC, Takme kak R134a) 1 pasnnyHble COefnHEHVst BOAbI 1 MEHTaHa, NpY B3aVMOAEMCTBIN KOTOPbIX C M30LMAHATOM
BbIAENAETCA YrNeKNCAbINA ras.

Mocne cMeWVBaAHNS VHIPEAVEHTOB XUKasa NMeHa HauMHaeT BbICTPO pacluvpaTbes. C Hauana NPUroTOBAEHNS CMeCc
KOMMOHEHTOB /10 3aTBEPAEBAHNSA NMAaHENM MPOXOAUT OT TPEX A0 WeCT MUHYT B 3aBUCMMOCTU OT ee TONLLMHbI.
Mockonbky NMpy 3TOM NPOTEKaeT 3K30TePMUYECKas peakLus, MaHenn ToNwmMHon 6onee 100 MM MOTyT HarpeBaThCs
40 TeMnepaTypsbl cBbille 150 °C. B CBs3U C 3TUM Nepes, OTNPaBKoW NoTpebuTento naHe v HeobxoanmMo BelAEPXMBATL
Ha cknazax He MeHee 24 YacoB A1 NONHOIO 3aTBEPAEBAHUSA 1 OXNAXAEHNS.

§1.4 YEM PUR OT/IMHAETCA OT PIR

MNeHononnypetaH (PUR) n neHononunnsoumanypat (PIR) — poAcTBEHHbIE MONIUMEPBI XECTKUX MeHOMOINYPETaHOB,
KOTOpble CO34ar0TCA B pe3sy/bTaTe peakLumm HeCKOIbKMX KOMMOHEHTOB.

K neHononnypeTtaHam ¢ ynyylleHHbIMY NPOTUBOMOXAPHBLIMIN XapakTePUCTKAMKU OTHOCUTCA Takxe

1N noaum3aumaHypat (polyisocyanurate, PIR, nnu MAP), KOTOPbLIV OTANYAETCA OT NPOCTOro NeHoNoAnypeTaHa
COOTHOLLIEHNEM OCHOBHbIX KOMMOHEHTOB CMeCK, Moanona 1 nsoumaHata. Y MNP oHo coctasngdeT npumepHo 1:1,5,
TorAa kak y npocrtoro nonuvypetanHa 1:1,1. CnegosaTensbHo, B PIR-naHensx cogepXxmTcsa 6oblue 13oumaHaTa,

4yeM B PUR-NaHensx. Ha MexaHn4eckme CBOMCTBA NMeHbl Takxe BAVAET KaTanmsaTop.

C3HABMY-NaHenu ¢ yrenamtenem PUR Classic NCMNOIb3YHTCA B OCHOBHOM AN1A CTPOUTEIBCTBA XONOANNBbHBIX

M MOPO3WJIbHbIX KaMep . NHoraa n3 canasuny-naHener ¢ PUR CTPOAT CKNadbl B CerCMOOoMNacHbIX 30Hax, rae YacTto
MPONCXoAAT 3eMNeTPACEHNAT AN1A [AONONHUTENIBHOM MPOYHOCTN 3TV NMaHeNM MOXHO CKPenaATh
SKCUEHTPWKOBbLIMW 3aMKaMU.



PIR ncnonb3yetca ropasgo wupe. M3 caHaBmY-naHeneli ¢ PIR Premier Bbl mocTpovTe:

XonoannbHble ¥ MOPO3UbHbIE Kamepbl

OBolLe- 1 dpyKkToxXpaHuaMLLa

Jtobble 06BEKTbI arpONPOMbILLIEHHOrO KOMMEKCa: KOPOBHWKM, CBUHOGEPMbI, NMTUUYHVIKM 1 Tak Aasee
JNlornctnyeckme KOMMIAEKCbI, XONoAUAbHbIE CKaabl

Mpou3BOACTBEHHbIE 1 aAMUHUCTPATUBHbIE 34aHWS, Liexa

CTaHLMM TEXHUYECKOrO 0BCNYXMBAHWS, aHrapsbl

CaHaBumy-naHenn ¢ PIR Premier Takxe MCNONb3YOT AN MOAEPHN3ALMM 1 NOBBILLEHNS 3HEPro3GEKTNBHOCTY 34aHNN,
MOCTPOEHHLIX U3 APYrX MaTepranoB.

Mo cpaBHeHWto ¢ PUR-cucTemamu PIR-HanonHWTeNnb 061a4aeT NOHWXEHHOW roproYecTsio. o4 Bo3aelcTerem
naameHu HapyxHbli cnor PIR obyrnneaeTca ¢ 06pasoBaHMeM NOPUCTON YrNepoAHOM MaTpULbl, KOTOPas 3aliiuiaeT
BHYTPEHHWE CI0U 1 NPEenATCTBYET UX ropeHunto. CornacHo PegepanbHoOMy 3akoHy Poccuinckon Peaepaumm ®3-123
«TeXHNYeCKNA pernameHT O TPebOoBaHMAX NOXAPHON 6€30MaCHOCT», CIHABUY-NAHENN C KNACCOM OFHECTONKOCTY EI
30 v knaccom roproydect 'l MOryT MPUMEHATLCA B PO Npu CTPOUTENBCTBE 1 YTENAeHUM MPOMbILLAEHHBIX U XNbIX
3[aHUI.

CornacHo TY 5284-006-77983254 n TY 5284-003-77983254, caHaBuY-naHenn ¢ PIR n PUR MOXHO MCNONb30BaTb
npwv HapyxHon Temnepatype 4o +80 °C. U Te, 1 apyrue naHenu yCtonumebl K BAare 1 NapoHenpoHULaeMbl.

B HacTosiLee Bpems MAP-MoANPULMPOBaHHbIE NOAWMYpPeTaHOBbIE NONNMEPbI BEITECHWAN BCe OCTaNbHble
neHonoanypeTaHbl B chepe Npov3BoACTBa CIHABMY-NaHenei. MaHenn ¢ PIR cHUCKanW WMPOKy NOMyAspHOCTb
6narofapst TepMUY4eCcKol CTabUAbHOCTM 1 OFHECTONKOCTH.

XapakTepucT1Kn CpesiHero Cos naHenel, U3rotTaBanBaeMblx Ha HEMPEPLIBHLIX VHUSX, MOTYT MEHATLCS

B 3aBUCUMOCTY OT TONLLMHBI NaHen. KOMNOHeHTbI cMecu NoA6MparoTcs Takvm 06pas3oM, YTo6bl MeHa 6bICTPO
NoAHANACk 40 BepXHEro 06ANLOBOYHOIO NCTA.

B pe3ynbTate y 06AULIOBOYHBIX IMCTOB MeHa NOy4aeTcs HeCkoAbko 6o/ee NAOTHOM, YeM B CpeAHeR Yact naHenu,
rae paclnpeHve NponcxoamnT cBo6oaHO. Mockobky pabodast YacTb HenpepbIBHOV NVHUM MOCTOSHHO ABMXETCS,
AUeliky, kak NpaBno, NPYobPeTatoT AMLEBUAHYHO GOPMY C OpUeHTaLmelt Mo HanpaBAeHWo BCNeHWBaHUA. Takum
06pa3oM, Ha HeMpPepbIBHbLIX MHUSX BbIMYCKAOTCA NaHEeNN C XapakTePHbIMU A5 KaXA0r0 KOHKPETHOrO NpeanpusaTms
CTPYKTYPOM 1 CBOMCTBaMU CpeaHero cosi.

B Tabnnue 1 npmBeLeHbl OCHOBHbIE XapaKTepPUCTUKM BCNeHVBaTeNel, MpUMeHseMblX B HacTosLLLee BpeMs

npu U3rotosnieHun xectkux MMY. MNog gasneHnem (Mpu oxkatunv UNK CABUre naHenn) CTeHKU rasoHanoIHEHHbIX g4eek
NOSIMYPETAHOBOW MeHbl Pa3pyLLIALOTCA, BCIEACTBME YEero OHa TePSIET CBOKD XECTKYH CTPYKTYpY. CpeaHas MAOTHOCTb
cpefHero cnos 0bbIYHO coctaBnseT 35—50 kr/m3. DKCneprMeHTbI MOKa3anu, YTo NPy OAHOWM 1 TOM XXe NAOTHOCTH
MeHbLLel TeNI0NPOBOAHOCTLIO 061adaeT ToT obpasey MY, y KOTOPOro CpeaHuin pasmep sueek MeHbLUe. Mpy 3Tom
yeM 60/bLLe MAOTHOCTb, TEM BhILLE MPOYHOCTL MaTepuana.



Tabnuua 1.
DPU3VKO-XMMUNYECKME XapaKTePUCTNKM PA3NNYHbBIX BCNeHBaTeNel

M Tennonposo- [aBneHue Mpezen
onekynsap-
H MonekynspHas . [HOCTb Touka HaCbILLEHHOro |roproyectu, %
asBaHue HbI BEC, o o
dopmyna npu 25 °C, knnenus, °C | napa npw 20 obbemMa
r/MO/b °
MBT/M K C, bap B BO34yxe

®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
dpeo- CH3CF2CH2CF3  148,0 10,6 40 0,47 3,5-9,0
365mfc
V-MNeHTaH C5H12 72,0 14,6 36 0,65 1,4-8,3
130oneHTaH C5H12 72,0 13,8 28 0,80 1,4-7,6
Unknonentan  C5H10 70,0 12,6 50 0,34 1,4-7,8
Zargemc” " co2 44,0 16,3 -78 56,55 Het
Bosgayx N202 28,8 26,5 -193 624,03 Het

Takm o6paszom, MY ¢ MeHbLUen NIOTHOCTbIO obecneyrBaeT 6onee 3GPeKTUBHYHO U30AALMIO, HO BbIXOANT BECbMA
XPYMNKM. Ha rpadukax Huke npuBeaeHa 3aBUCMMOCTb TEMAOMPOBOAHOCTH XeCTKMX MY oT MAOTHOCTY, NoNyYeHHas
3KCNepUMEHTaNbHbBIM MyTeM.

MEBT/M.K

PrncyHok 4.
3aBNCMOCTb TEMI0NPOBOAHOCTM
MY oT cpeaHero pasmepa sueek
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Brimk

PncyHok 5.
3aBNCUMOCTb TEMNOMNPOBOAHOCTY
oT naoTHoCTK MY

20 30 40 50 60 70 80 90 100
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Kak BUAHO 13 rpaduKoB, yULIMMI TEMIOU30ALMOHHBIMI CBOVCTBaMI o6nagaet MY naoTHOCTLH 0ko1o 40 kr/m>,
[lanee 6yaeT nokasaHo, YTO 06pasLipl MaHenen ¢ HanoMHMUTENEM Tako MAOTHOCTY TakxXe MMEKOT JOCTaTOUHYHO
KOHCTPYKTUBHYH XeCTKOCTb.

B xoze Npon3BOACTBa MOCTOAHHO KOHTPOIMPYETCHA Ka4ecCTBO 1 gpyrve napametps! MY (1 PUR, n PIR).
Huxe npeactaBneHbl pesyibTathbl UCMbITaHWIA TBepAoro MY, KoTopble PeryapHO NPOBOAATCA B HAay4YHO-
nccnefoBaTeNbCkoM LeHTpe «/ay 3onaH».

Tabnuua 2.
Pe3ynbTaThbl MCAbITaHWIA 06pa3LoB PUR. KomnoHeHT A — Voracor CD443, koMnoHeHT B — Voracor CD 345

Mokazatens Kpai 3 Kpait 6e3 Bugnmor HopmaTtnsHas
C fedopmaLmen AedopmMaumn LOKyMeHTaums

KaxyLaaca naoTHOCTb

3 394 37,8 FOCT 409

B A4pe, KI/m

Hanpsxenve oxaras 158,3 208,8 rocCT 17177-87
npwn 10% aedpopmaunm kMa

Pa3pyLuatoLee HanpaxeHue 330 330 FOCT 18564
npw n3rnéde, kMa

BenvunHa nporvba B MOMEHT 132 132 FOCT 18564
PaspyLIeHns, MM

BoaononroweHmne 3a 24 yaca, % 1,6 1,6 [OCT 23486-79
Mpourocts Bepx 1174 1174

cuenneHua Mry

C IMcTamm npwu [OCT 23486-79
PaBHOMEPHOM Hns 207,4 207,4

oTpbiBe, KlMa

Koad)ﬁ;mumeHT Tena0MpPOBOAHOCTH, 0,022 0,022 FOCT 7076-99
B1/M*K

AL

CTabunbHOCTb -

pa3mepos +75 °C, AB <1 <1 [OCT 20989-75
244,% -

AH

Tabnuua 3.

Pe3ynbTaThbl UCABITaHWIA GparmMeHTa caHABMY-NaHenu ¢ PIR. KomnoHeHT A — Voraterm CN815,
6€e3 1NCcnob30BaHNs Npaimepa

GOKaaaTenb > @mn DGeHTp >6a3 > GOpMaTMBHaﬂ >
AOKyMeHTaLs
40,8 41,2 40,9

rOCT 409

0O6Wasa NNOTHOCTL Kr/m?

Ka)KyLI_l,aFlCFl MAOTHOCTb

3 39,5 39,4 39,2 [OCT 409
B A4pe, Kr’/Mm




[1o BbICOTE 116,17 99,97 115,25

HanpspkeHune coxatvs npy g ANVHe 31887 31748 31753 [OCT 23206-78
10% gedopmaumn kMa ' ' '
Mo wnpurHe 125,41 125,25 119,88
BogonornolleHune 3a 24 yaca, % 1,50 [OCT 20869-75
Bepx 134,39 110,77 132,16
MPOYHOCTL CLenneHns FOCT 22695-77
MY c amctamm Npw pasHo-
MepHOM oTpbIBe, Kl1a
Hns 118,12 111,54 100,32
KoapdpurumeHT TennonpoBoAHOCTH, 021 FOCT 22695-77

BT/M*K 10/35

§1.5 YHEM CUCTEMA PIR PREMIER OT/TMHAETCA OT APYTMX PIR CUCTEM?

KactomnsnpoBaHHbIV 6eHa PIR Premier yxxe 6onee Tpex NeT rapaHT1pyeT KauecTBO CIHABWY-NaHenei n «PIR
MnTbI»®: TENNONPOBOAHOCTL U GU3NKO-MEXAHUYECKME XapaKTePNCTUIKK, BeAb OH CO34aH A5 MCNOb30BaHUA
NMEHHO Ha yCTaHOBEeHHbIX B «[1podXonoge» nnMHMAX. Toraa kak 601bLWMHCTBO POCCUIACKMX MPON3BOAUTENEN
C3HABUY-NAHeNe ¢ NeHONOANYPETAaHOM UCMO/b3YHOT YHNBEPCA/IbHbIE TOTOBbLIE PELUEeHNA OT OrPaHNYEHHOro Kpyra
NPOVN3BOAUTENEN ChbIPbEBLIX CUCTEM.

«MpodXonog» cozgan PIR Premier B napTHePCTBE C MeXAyHAaPOAHbBIMU KoHLiepHamu Dow, BASF, Evonik B 2016 roay.
Cunctema cepTudnumpoBaHa no eBponenckomy ctaHaapTy EN 14509. A Bce caHaBMY-naHenn ¢ MY «MpodXonoa»
¢ 2017 ropa obnaaatoT 3Hakom CE.

K mato 2019 roga mel nponseenu ans sac bonee 5 000 000 kBafpaTHLIX METPOB CIHABMY-NaHenei ¢ PIR Premier,
6onee 5000 TOHH NONMONBHBIX CUCTEM.

N knmeHTbl «[MpodXonoaa», 6onee 2000 ropuaNYEeCKUX UL B FO4, MOTYT MOATBEPAUTL HEU3MEHHOE
KauecTBO yTenanTens.

B YUEM CEKPET?

Cunctema PIR Premier npov3BOAUTCA € y4eTOM BCEX OCODEHHOCTEN NTaNbAHCKNX HEMPEepPbIBHbIX nHWIA Pu.Ma
M YHNKaNbHA MTHOBEHHOW MHTerpaLmein B MPOnN3BOACTBO.

YTOObI rapaHTMPOBaTh KauecTBO CaHABMY-NaHenen 1 «PIR MaAnTbI®, KOMMNOHEHTbLI CUCTEMbI MPOXOASAT TLLATENbHbIV
0T60p B HayuHO-nccneaoBaTenbCkoM LeHTpe «fpodXonoaa», co3gaHHoM B 2016 rogy.

Kputepurem otbopa ciyxaTt Gr3MKo-MexaHnueckmne CBOMNCTBA NeHbl, Nydllas pacTekaeMoCTb, H13Kas
TennonpoBOAHOCTb, — BCero 36 napameTpoB. MPoBOASATCS UCMBITaHWS NO BOAOMNOMOLLEHWIO, CTabUABHOCTA
pa3mMepoB 1 NoTepe Macchl B cooTBeTCTBMM ¢ FOCTOM Ha S4YeuncTble NaacTMacchl.

YTOObI NOBLICUTE KA4YEeCTBO KOHTPONSA OAHOIO 13 OCHOBHBIX KOMMOHEHTOB CUCTEMbI, MONN3GUPA, Mbl MPOBEN
neperosopsbl ¢ 10 NOCTaBLLYMKaMK PEaKTUBOB CO BCErO MMUPa W 3aK/IUNIV KOHTPAKT C €BPOMENCKUMU KOMMaHNAMN,
NPOAYKLMA KOTOPbIX UCMONb3YeTCH KPYNHeNLWnMM MUPOBBIMU KOHLIepHamu: BASF, Dow, Huntsman, Coim,

Evonic, Covestro.

[na BHeapeHns pelenTypsbl Ha MHWK «TpodXonoa» nposen okono 100 ncnbiTaHuii 9 kaTanr3aTopos OT 5
MOCTaBLLYMKOB CO BCErO MMPA, YTO6BI MOA00PaTb ONTMMaNbHOE COOTHOLLEHNE KaTann3aTopOB, AaBNeHNS,
KOMMOHEHTOB W CKOPOCTW ABWXEHWS Mpecca Ha IMHKAX «[TpodXonoaa».

Y106bI FAPaHTPOBATb Ka4eCTBO KaXA0ro KBaApaTtHOro MeTpa naHenn B Ka)K,CI,OIZ napTmn, HayuHo—
MCCﬂe,ﬂ,OBaTeﬂbCKI/IlZ LeHTp B OHnaMH—pexmme KOHTPOIMPYET COCTaB N XapakKTepuncTnkn CaHABML{-I—IaHeﬂeIZ
C NMOMOLbHO MOHUTOPWHIa 14 nokaszaTener C NUHUN.

YT06bI 4O6UTHCSA NOBLILLEHWS 3KCMNyaTaLMOHHbBIX CBOVCTB CIHABUY-NAHeNel 1 ONpeaennTs onTUMabHble
TEXHONOrMYeckne peXnUMbl ANs KaKA0M U3 TONWMH NaHenel, LieHTp exeHeBHO cobupaeT 1 obpabaTeiBaeT
6onee 4 I'b CTaTUCTUKL U MHPOPMALMM C HEMPEPLIBHON IVHNW .

CornacHo esponerickomy ctaHaapTty EN 14509, B HayuHo-nccneaoBaTensCckoM LeHTpe «MpodXonoga» npoBoadTcA



NCbITaHWA MO Pa3pyLUaroLLEMy KOHTPOJTHO:
Ha pa3pbiB

CxaTtne

Cagur cpesHero cnos

M3rn6 nponeta neHsbl

=

M0 He paspyLuatoLlemy:

MckyccTBEHHOE CTapeHue
M3MepeHe TenaonpoBOAHOCTM

Kaxayro HeZento Mbl pa3spyLlaem, pexem, pBeM, XMeM, THeM, ckuraem, rpeem 2o 100 1 6onee rpasycos, TONUM
B BOJle, MOPO3MM B CreumanbHon kamepe A0 50 MOroHHbIX METPOB 06pasLioB NPOAYKLMN, BbIXOAALLEN
C HaLWWX INHW.

Bnarogaps sToMy CaHABMY-NaHenu ¢ ytenantenem PIR Premier 4eMOHCTpUpYOT conpoTusneHue 6onee 185 klMa
NPV UCMNBITaHUAX MPOYHOCTU Ha cxaTtune npu 10% gedopmaumm 1 6onee 160 klMa Ha pa3pblB Npu MNAOTHOCTH 40 Kr/m?

YT06bI rapaHTMPOBAaTL KAYeCTBO He TOIbKO 3a CYET NMPOBEPKM KOMMOHEHTOB U PeryavpoBK/ TEXHONOMMYECKOro
pex1Ma, HO 1 Ha MONEKYNSIPHOM ypoBHe, B 2020 roay «MpodXonoda» yCTaHOBWUA HA MPOU3BOACTBE CaMblid
COBPEeMEHHBIN B Poccumn peakTtop Hemelko H&S Anlagentechnik mo cuHTe3y cnoxHbIx NOAN3GUPOB. [OTOMY UTO Mbl
BEPUM, UTO UMEHHO 34eCb, B Poccuu, «MpodXonos» Moxem Npou3BoAUTE HayKoeMKme MPOAYyKTbl, UTOObI SKOHOMUTL
BaM 3Hepruto 1 AeHbru.

§1.6 META/I/TMYECKME NINCTbI A9 C3HABUY-MAHE/IEN

«MpodXonod» NPON3BOANT MeTaNAMYeCKyro 0BLLIMBKY NaHenel n3 MeTananyecknx AMCToB, KOTopbIe YAOBNETBOPSHOT
CTaHAapTaM, NepeyncieHHbIM B Tabavue 4.

Tabnuua 4.
CTaHAapTbl MeTanIMyeckor obwmekm MIMY-CaHABUY-NaHeNen

MeTannnyeckme NNCTbI > @HMMaﬂbell?l npeaen Tekyyectu > GOCT **

FOCT 14918-80
FOCT P 52246-2016

OUMHKOBAHHbIN INCT 220 MTMa

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

OUMHKOBAHHbIA AUCT
C MOIMMEPHBIM MOKPLITUEM

rOCT 19904-90, EN 10088-

HepxaBeroLLad cTanb 220 MMMa 1:2005%**

JINCTBI 13 antoMUHKEBOTO Cri1aBa 140 MMa FOCT 21631-76
Mapku AMr2 1/2H

B kauecTBe MaTepuana CTaibHOM OBLUNBKM (33 MCKNFOUEHVEM OBLUNBKM 13 HEPXABEeoLLel CTann) NCrob3yeTcs

pynoHHasa ctans no NOCT 14918-80, rpynnbl b mepBOro knacca NoKpbITUS. MICMOAb3yOTCA Takxe 3apybexHble aHanoru

PY/IOHHOW TOHKONNCTOBOW CTann C 3aLLUUTHBIM aHTUKOPPO3NAHBIM MOKPBITUEM M3 LHKa (ZN), 5%-M antoMO-LMHKOBbEIM

nokpbITMeM (5% Al-Zn) v NOKPbITUEM Ha OCHOBE aNtOMUHNS, LMHKA U KpeMHUS (55% Al- Zn).

MoKpbITA Ha opraqueCKoM ocHOBEe Bbl6|/lpaPOTCFI B 3aBMCMOCTW OT UMMa 34aHNA N Tpe6OBaHMV] K AONTrOBEeYHOCTW.
,ﬂ,OI‘IyCKaPOTCﬂ MHOTOC/IOMHbIE 3aLLUUTHbIE MOKPbLITUNA.

Knacc v TONWMHA KaXA0ro 13 MeTaNIMYECKMX JIMCTOB YKa3blBArOTCA AN KAXAOW NapTUN CIHABUY-NAHENEeN.
MUHUManbHast TONLLMHA METANANYeCcKo obwmnBki NaHenen «MpodpXonosa» coctasnset 0,35 MM,
MakcmManbHas — 0,7 Mm.

3HayeHre MUHVMANbLHOTO Mpejena Teky4ecT OOLLUMBKM 13 HEPXaBEIOLLEeN CTanu NprBeAeHo B Tabaunue 5.
XNMUYECKNA COCTaB 0BLLNBKM U ee du3nyeckme CBOMNCTBA COOTBETCTBYHOT TOCT 5632-14. [1na ee n3rotosneHns
«MpodXonog» NpUMeHSIeT ANCTOBYHD UK PYNoHHY0 cTanb no FTOCT 19904-90 naum nx 3apybexHble aHanor Mapok
AISI 304" ans NULLEBOW NPOMBbILLIEHHOCTN 1 AIST 4302 06LLEro Ha3HauYeHVs.

TAISI 304 OCHOBHOW COPT B CEMENICTBE HEPXaBeoLLWX CTanei, coaepxatynii MuHnMymM 18% xpoma u 8% Hukens. Takoe cofepxaHune xpoma
obecrneurBaeT $OPMMPOBaHME OKCUAHOTO C0S Ha MOBEPXHOCTW CTaNw, UTO NpUAAEeT MaTepuany ycToM4YMBOCTb K BO3AENCTBUIO Pa3HOOOPA3HbIX
XUMUYECKMX BELLIeCTB.

2AISI 430 deppuTHasa XPOMIMCTas KOPPO3MeCToiKas CTaNb 06LLEro HasHaueH1s, NonyYmnBLIas Hanbonee

LUIMPOKOE pacnpocTpaHeHue.
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Tabnumua 5.
TexHMYeckne XapakTePUCTKN METANINYECKOM 06VLIOBKIN NaHenel

MNpeaen Teky4ectn He MeHee 280 MTlla
Mpeaen TekyyecTn He bonee 320 Mla
BpemeHHOe conpoTuBeHye pa3pbiBy He MeHee 360 Mla
OTHOCUTENbHOE YA/IMHEHVE He MeHee 0,00%
O6LLas Macca LHKOBOrO NOKPLITUA € 06erx CTOPOH NINCTa He MeHee 275 r/m?
CpefHas TONWMHA LMHKOBOTO NMOKPLITUA He MeHee 20 MKM
CTaHfapTHasa LWMPKYHa CTasbHOro INCTa 1250 mm
CpeaHss ToAWMHa NoAnN3GUPHOIO MOKPLITUS (419 KPaLLEHbBIX JINCTOB) 25-30 MK

§1.7 IMHWN N9 NPON3BOACTBA C3HABNY-MAHENEN

CaHABUY-MAHENN N3rOTaBINBAOTCA CTEHAOBbLIM (MEPUOANYECKM), AN HEMPEPbIBHLIM CMOCO60M. MpK CTEHA0BOM,
WAV NEPUOAMYECKOM, CNOCObe MPOMN3BOACTBA MEHOO6PA3yHOLLAs CMECh 3aMBAETCA B 3aKPbLITYIO GOPMY,
COOTBETCTBYIOLLYHO MO pasMepam byayLeit naHenn.

NEPUOCANYHECKUE TNHNN

Ha nepuoanyecknx INHUSX HUKHWA 06AMLIOBOYHBIV INCT YKNAAbIBAETCS HA AHO GOPMbI, BEPXHWI — 3akpenaseTcs
HaBepxy Ha CneLmanbHbIX 0nopax. Bcs KOHCTPYKLMA 0YeHb NMPOYHas 1 BblAepXMBaAET AaBfeHne paclumpstoLleincs
neHbl. Ha Topuax opmbl

NAV MaTPULbI NPeayCMOTPEeHbI HE6OIbLUME OTBEPCTUS ANs BbIMyCKa BO3AyXa W M3/ILLKOB NeHbl, 6aarofaps UM nexHa
pacnpegenseTcs paBHOMEPHO Mo BCet dopme.

MeHo06pa3yroLLas CMeCh BMPbLICKMBAETCS B MOAOCTL Yepe3 GopCyHKy B GOKOBOM OTBEPCTMM GOpMbl. 3Ta onepauums
3aHVMaeT BCEro HeCckobKO cekyHz. Moc/e 3aBepLUeHsi NeHO06pa3oBaHVst NaHe b BbiAepXrBaeTcs B opme

noA npeccom oT 15 A0 50 MUHYT B 3aBUCUMOCTI OT TO/ILLMHBI, MOC/E YEero 13BnekaeTcs, a dopma NOAroTaBAMBaETCS

K 3a11BKe CllefytoLLelt naHenun. Takum CnocoboM MOXHO M3roTaBAmMBaTh NaHenu pasHbix GOPM C pasHO 06MLOBKON.
HepocTaTkoM CTeHA0BOro cnocoba ABAsSeTcs MeAnnTebHOCTb npoLecca. [Jaxe ecam ogHa bpuraga paboumx
LMKNNYECKN 0BCNYXMBAET HECKONIBKO CTEHAOB, @ Ha KaXAOM CTeHJe, B CBOKO ouepelb, MPOV3BOANTCSA A0 ABYX
naHenen ojHOBpeMeHHO, MPOU3BOAMTENBHOCTL HEBLICOKA.

HEMPEPBIBHBIE JINHWN

HenpepblBHbIE aBTOMaTMYECKME AMHWN NCMONB3YIOTCA Ha KPYMHBIX MPOW3BOACTBaX. MpoLecc co3gaHns naHener
MONHOCTbIO aBTOMAaTM3MPOBaH. HenpepbiBHbIE MHMM NO3BOASIOT BbINYCKaTb 3a cMeHy 500 TbIC. KB. METPOB CIHABMNY-
naHenen co ckopocTbto 15 MeTPOB B MUHYTY. MNpY 3TOM CTOUT YUMTbIBATbL, YTO MOLLHOCTb IMHWUW He BAVSIET

Ha KaueCTBO COHABUY-NMAHENeN.

O6AML0BKa NaHes el NPOU3BOANTCS U3 IBYX PYJIOHOB MeTana, KoTopble 06pabaThiBatoTCst KOPOHAPHbLIM Pa3PSAOM,
KOTOPbIA CHUMAET CTaTUUECKOe SNEeKTPUYECTBO C METANIMYECKOrO NCTa AN1S YAYULLIEHNS aAre3vum ¢ NoanypeTaHoBO
MeHOoM. YCTaHOBKON AN CHATWS CTaTUUECKOrO 31eKTPUYecTBa KOMMAEKTYTCA 6ONbLUMHCTBO NUHWUI, NPUYemM BCe 3Tu
YCTAHOBKM BbINYCKaeT OANH UTaNbAHCKNIA NPOU3BOAUTENb.

3aTeM MaHenu NponyckakTcs Yepes NPOGUAMPOBOYHYHO YCTAaHOBKY, rAe dopMmnpyeTcs Npodub OyayLlein naHenm
C Kpasimu, 06pasyroLLMmMmM 3aMOK. TpeboBaHMS MO OTKNAOHEHVISIM 3aMKOB OT 3a/jaHHbIX MapamMeTpOoB 3an10xXeHbl B TY
Y KaXZoro npoussoauTens. Kak npaBuo, y Bcex NPov3BOAMTENe OHY OAMHAKOBbIE. 3aTeM Ha MCTbl HAHOCUTCS
npalimep, K1eeBoWi ClI0i, KOTOPbLIN NMOBLILLAET aAre3unto NeHbl K MeTanny 1 NaHenn HarpeBaroTCs 40 TemnepaTtypsbl,
KoTopasi obecrneynBaeT XOPOLUYH aaresuto. MeHoobpasyroLLas cMeck BBOAUTCH MeXAY ABYMS IMCTaMU, MOCae Yero
3aroToBKa MaHenu NocTynaeT B Npecc-HarpeBaTesb, YAepXunBatoLLMiA 06MLOBOYHbIE INCTbI HA HEOOXOAMMOM
paccTosHUK Apyr OT Apyra. Mo 6okaM NaHenn ABUxeTcs Lenb GopmrpoBaTeneit, GoOpMUPYHOLLMX BHYTPEHHIOK YacTb
3amka. [oToBble NaHeNn 6e3 0CTaHOBKM JIVHUM 06Ppe3atoTcs 40 HyXHOM ANMHbI IEHTOYHON NOI, KOTopas y BCex
npou3BoAuUTeNe N301MPOBaHa B OTAebHOe NOMeLLeHME 13-3a MPOMKOCTY NpoLiecca. 3aTeM NaHe v NPOXoAAT
yepes oxNaguTenNb, YKNaAbIBatTCH 1 YNakoBbIBAKOTCS 415 OTMPaBKM 3aka3uuky. Ha roToByro NPOAyKUMK HaHOCUTCS
3alUMTHasA naeHka.
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HOCKOI’Ibe npouecc q)OpMI/IpOBaHI/Iﬂ MeHbl He 3aKaH4YMBaAeTCA Ha BbIXOAe U3 TNHNN

M NpoA0JKaeTCAa eLle OKoNo 24 4acoB, rOTOBbIE CIHABUY NaHe M OTCTanBaKTCA Ha CKaje Nnpn KOHTPpOMpyeMom
TeMMNepaTypHOM pexnmMme. ,ﬂ,aHHbIVI 3aBepL|_|a+0|_|_u/||71 LMK, KakK 1 BCe npeablaylime 31anbl, ABAAETCA NCKTHYNTENTBHO
BaXHbIM A4 q)OpMI/IpOBaHI/Iﬂ 3aAaHHOIZ reomeTpmnmn naHenen. Bce HOBble NTNMHWMK KOMMANeKTYHTCA MHAMBKMAYabHO

Mo TeXHNYeCKOMY 3aaHMHO 3aKa34khKa Mo npuHUKMYy KOHCTPYKTOpPaA. H03TOMy eC/IN BaM CKaXyT, YTO INHNA ocobeHHast
13-3a TOro, 4TO Co6paHa Mo 3aKa3, OTHeCnTeCb K 3TOMYy C AOJ/IKHbIM CKEMNTULIM3MOM.

®oTtorpadusa 2.
YUacToK HenpepbIBHOM TMHUN NPOU3BOACTBA CIHABWY-NaHene komnanmy Pu.Ma, Vtanns,

YCTaHOBNEHHOM Ha 3aBoje «[podXonoa»

12



MABA 2. TTAPAMETPbBI U CBOWCTBA
CAHABUWY-TTAHENEN U3 TITTY

§2.1 MPEAE/IbHbIE OTK/IOHEHWA FEEOMETPUYECKWX MAPAMETPOB C3HABWY-TAHE/EN

Ta6n|/||4a 6. HpeAeanble OTK/TOHEHWA FreOMeTPpUYeCKNX NapaMeTpoB CaHﬂ,BMM-I'IaHeﬂeVI

GapaMeTp > GXGM&TI/MGCKOG npeacraBsneHune ) Gpeaeanoe OTKJ'IOHGHI/IG)

] im

npr D <100 mm: 2 MM
TonwpHa naxenn A npuv D > 100 mm: + 2%

OTKIOHEeHMe OT NI0CKOCT-

POV B SaBerMDE T O =T ———— s ———— ApV L = 200 MM: 0,6 MM Apyt L = 400
BENNUMHbBI MPOMEXyTKa L, Ha i i i 3 : M 1.0 M 1ipyt L > 700 wut: 1,5
KOTOPOM MPOBOANTCA 13Me- . : . s s
peHme e R T b

ﬂﬁ e —a 10

I ! "
h, +h,
BbicoTa npodpunnpoBku Kpo- =—
BE/IbHOW NaHenu 2
h=(40+1)Mm

s— Pt e

Fny6rHa Mykponpoduas \/ Id‘ (1.5 % 0.3) Mu

CTEHOBOW NaHenmn
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2 MM Ha T M, Makcmym 10 Mm

b | 8,5 MM Ha 1 M LLUMPUHBI
151 MUKPOMPOOUNMPOBAHHbBIX

OTKNOHEHNE A ponpog mp

I ; T CTEeHOBbIX NaHenen 10 mm
OT NepneHANKyNapHOCTU i I i

| L | Ha 1 M LLUMPUHBI

— . .

[N9 KPOBENbHbIX NaHenen
. P o
| |
Pactp npoownns
P npod y P = (250 + 2) MM
KpOBeNbHbIX NaHesen
o N e
L by,
-—:.E .P
[LInprHa BepxHero nosaca
P P b1:+1 MM
(b1) 1 WKpKHa HXHEro .
; ' b2: + 2 MM
nosica (b2) ! {
—_—— L s A

§2.2 TEM/I0MN3NYECKVE CBONCTBA C3HABUY-NMAHE/IEN M3 NMY: TEM/I0NPOBOAHOCTb,
TENNOMNEPEOAYANTEMN/TIOBOE COMPOTUBNEHNE

Tennosble noTepwn B 34aHNAX N COOPYXEHUNAX O6yCﬂOBﬂeHbI ABYyMA q)I/IBI/NeCKI/IMI/I ABNEHVAMUN!
1. TENI0MPOBOAHOCTBLHO MaTePKaaoB OrpaXaatoLnx KOHCprKLI,I/HZ (mona, CTeH 1 NOTOJIKA)
2. MPOHMKHOBEHMEM BO34yXa Yepe3 eCTeCTBEHHbIE NMOPbl OrpaxaatoLLinx coopy>KeH|/||7| (ectecTBeHHOM BeHTI/I}'IﬂLI,I/IeM)

|_|OTepI/I Ternna, BbiI3BaHHbIE r|ep8017| I'IpI/IbII/IHOIZ, CHXarOT MyTeM nepexola Ha Matepunalbl C MeHbLLEen
TENI0MPOBOAHOCTBHO, a NMOTEPW, BbI3BaHHbIE BTOpOI7I, — M3TOTOBNIEHNEM OlrpaXAaroLwnX KOHCprKLI,I/IVI
BO34yXOHEMPOHNLIGEMbBIX MaTEPNANOB N NCMOJIb30BAHMEM Bqu)eKTI/IBHbIX MeTOo40B I/ICKyCCTBeHHOVI BeHTUAALNN.

CaHABUY-NAHENN HAAEXHO npeaoTBpaLlatoT TernioBble NOTEPKN, CBA3aHHbIE C BbllLenepevncieHHbIMA q)aKTOpaMI/I.

ToNLLMHA TEMNOU3ONALMN 419 34aHUIM PA3HOTO HAa3HAYeHNS U PA3HbIX KIVMATUYeCKNX YCIOBUI Ha TEpPUTOPUN
Poccuiickon ®egepaunn onpeaenseTca nyTeM TenoTEXHNYECKMX PACHETOB, BbINOHSAEMbIX Ha ocHoBe Cl123-101-
2004 «[MpoekTnpoBaHMe TernaoBON 3anTbl 3aaHnn» 1 CHKMM 23-02-2003 «Tennosas 3aLUmTa 34aHnit».

PaccMoTpyUM NojpobHee OCHOBHbIE GU3MYeCKMe MOHATIS, ONMCHIBAOLLME TEMNOU30NALMOHHbBIE CBOCTBA
Pa3NNYHbBIX MaTePUaNoB 1 KOHCTPYKLIWA.

OfHO 13 TakMX NOHATUI B TEPMOAMHAMMKE — TEeMNONPOBOAHOCTb, He MyTaiTe
C KO3QPUUNEHTOM TEMNOMNPOBOAHOCTU.

TeI'IJ'IOI'IpOBOAHOCTb — 3TO NepeHOC TeNNO0Tbl CTPYKTYPHBIMW YaCTnLaMn BeLleCTBa (MO)'IEKyfIaMI/I, aToOMaMn,
9}'IeKTpOHaMI/I) B Mpouecce nX TenaoBOoro ABMXeHnd. KnHeTtnyeckas SHepra atoMoB 1 MOJIEKY/T, KOTOPaA 1
onpegendert tTeMrnepatypy Tesia, nepefaeTcd bonee HarpeTbiMn y4acTKkaMmn Tefla ero MeHee HarpeTbiM y4acTkKaM
nn Apyromy Teny npu BBaI/IMOLI‘eVICTBI/IM C HUM. Takol Tenn100bMeH MoXeT MpPoOnNCcxoanTb B NobbIX Tenax

C HEOAHOPOAHBIM pacnpejenieHnemM TeMnepaTypbl, HO CaM MeXaHW3M NMepeHOoCa Ten10Tbl 3aBNCAT OT arperatHoro
COCTOAHNA BellleCTBa.

B yCTaHOBMBLUEMCS pexvMe MOTOK SHEPrK, NepesaBaeMoli MOCPeACTBOM TEMIONPOBOAHOCTY Yepes CTeHy
naoWaaeto S 3a eAnHNLY BPEMEHW, MPOMOPLIMOHaNeH Pa3HOCT/ TeMmepaTyp No 06e CTOPOHbI CTeHbI 1 06PaTHO
NpoMnopLMOHaneH TOALMHE CTeHbl. ECM peyb AT O CTaLVMOHaPHOM NMOTOKE Temnna Yepes CTeHy 13 COHABUY-
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naHenei, To TeN0BbIe MOTEPU MEXAY NTMCTaMU X OBLLIVNBKM BbIPAXaroTCa cieayroLein Gopmynoi:

(M

rae Q — NosHasa MOLHOCTb TEM/IOBLIX MOTEPb B AVNHNLY BPEMeHHU, S — niollab paccMaTpuBaeMoi cteHku, AT —
repenaz TemnepaTtyp no obe CTOPOHbI NMaHenu, § — ToNIMHA TEMI0N30NALMOHHOIO CIOS.

MHoOXUTENb A, Ha3blBaEMbIN KOSQPULMEHTOM TEMNONPOBOAHOCTH, CYXUT A1 KONMYECTBEHHOW OLEHKIN CMOCOOHOCTH
KOHKPETHOro Mateprana npoBOANTb TeMa0. 3TOT Ko3dduumeHT nsmepsaeTcs B BT/(M*K). BaxHO NOHVMAaTb, UTO OH
NPesCTaBNSeT CO60M GUINYECKYH XapaKTEPUCTVIKY MaTepmana, To eCTb ONPeensieTcs TONbKO ero BHyTPeHHe

CTPYKTYpOW, @ He GOPMOI 1 pa3mepamu.

Tabnuua 7.

KOBq)q)I/ILI,IAeHTbI TEMNOMPOBOAHOCT OCHOBHbLIX CTPOUTE/IbHbLIX MaTepaioB

MaTepuan > C\dedared, BT/M*K
ANOMUHUIA 202-236
Cranb 47-60
Crekno 1,15
Knpnvy cTpovTensHbIn 0,87

BeToH cnnowHon 1,7
[TeHo6eTOH 0,14-0,30
[epeso 0,15
MwnHepanbHag BaTta 0,045
MeHononncTnpon 0,04
MeHonson 0,035
Bo3ayx (Cyxom HenoaBVXHbIN) 0,024-0,031
MeHononnypetaH (PUR/PIR) 0,021-0,023

O6bIYHO HOPMATUBHbIV (MK AeknapupyeMbli) Ko3dduumeHT TennonposogHocTy MY (kak PUR, Tak 1 PIR) nexut

B AvanasoHe 0,021-0,022 B1/(M*K). CornacHo EN 14509-2005, B kauecTBe Aeknapupyemoro kosdgouumeHTa
TenJoNPOBOAHOCTM MPOV3BOANTENb 063aH YKa3biBaTb He eAVHNYHbIE «PEKOPAHBIE 3HAYEHVISA», @ Takyto BEIUYMNHY,
KOTOpas XxapaktepusyeT He MeHee 90% 134enuii ¢ BepoaTHOCTH0 90%.

NSt TeNN0OBbIX PACYETOB BaXEH HE CTObKO HOPMAaTUBHbIV (AeKNapupyembilii) k03GULMEHT TENAONPOBOAHOCTY,
CKOJ/IbKO TaK Ha3blBaeMbli pacyeTHbIR A-design, To eCTb «MPUroAHbIM» A8 TeNNoGU3NUECKMX pacyeToB. B Uem xe
pa3sHuLa Mexay HUMK? B 3Tom Bonpoce B cTpaHax EC 1 B PO NpuHATLI 4Ba COBEPLUEHHO Pa3HbIX MOAXOZAa.

B EC, kaK yxe Mbl OTMeuanu, fericTByeT eanHelin ctaHaapT EN 14905-2005 Ha caHABUY-MaHenu, KOTOpbIV YeTKo
pernaMeHTUpyTe METOAMKN OMpeseieHNsd BCeX BaXHbIX C TOUKMN 3pEHNS NPOEKTUPOBAHNA NapaMeTpoB CIHABUY-
naHener, B TOM YMC/Ie U pacUeTHOro Ko3ppuLIMeHTa TenNonpoBOAHOCTL. [P 3TOM BCe METOZbl pacyeTa nponmcaHbl
A9 LIeNoro CrnekTpa Matepuanos, NPUMEHAEMbIX 1S U3FOTOB/EHNSA CPeLHEro C0S NaHeen, 1 y4nuTsIBaroT

X OCOBEHHOCTU C TOUKM 3PEHNS LJIUTENIbHON 3KCMyaTaLmmn (40Nr0BEYHOCTW), KOTOPbIE MOPOW CUABHO Pa3INYaoTCA.

Tak, N0 pacyeTHbIM KO3OPULMEHTOM TENNONPOBOAHOCTY XecTkux MY, cornacHo EN 14509 v EN 13165-2008,
MOHVIMAKOT KO3QPULMEHT C MOMPABKOM Ha CTapeHne MaTeprana. OCHOBHbLIM Xe GakTopom cTapeHus MY cuntaetcs
yneTyunBaHme razoBoro peareHTa, KoTopbiM HanoAHEHbl A4YEiKN, 1 ero 3aMeLLeHne BO34YXOM.

BosgelictBue Bnarv Ha TENI0MPoBOAHOCTb naHenemn He paccMaTpmBaeTCA, TakK Kak naHeam CHabxeHbl BHeLHe
MeTaNINYeCKON BNAr03aLLLIEHHOM 0BLLIVBKOM, YTO MOAHOCTLIO UCKOYaeT NMPOHWMKHOBEHWE B/1alrn B Cpeﬂ.HMVI cnom

Nnpn NpaBnibHOM MOHTaxe.

KoapdurLmeHT TenaonpoBoAHOCTU MNTY ciefyeT yka3biBaTb 419 YCNOBWI 3KcrnayaTaumm A (2% yBnaxHeHne no macce)
1 B (5% yBnaxHeHue no macce), npy 3ToM B HOPMATUBHOW AOKYMEHTaLMW He MPUHUMAETCS BO BHMAHWe TOT GakT,
UTO Mbl MeeM Aieno He npocTo ¢ MNMY, a ¢ MIMY B NOAHOCTBIO BAaro3alyyLLeHHOM 0b6o10uke.

K09¢)¢I/ILI,I/I€HT TENNOMNPOBOAHOCTN 3aBUCUT B TOM HYKC/IE N OT B/I@XHOCTW, HO MPUMEHNTENNIbHO K COHABWY-MaHeNAaM



3TO MMeNo Hbl 3HaUEHVE TONBKO eC/IN MaHeNN CMOHTUPOBAHBI C C OLUMGKaMK, B pe3y/ibTaTe KOTOPbIX Baara npoHvkaeT
B CPeAHNIA CNI0M Yepe3 HerepMeTU3UPOBaHHLIE CThIKM MeXZy NaHensmu, 1 B pesynstate MY akcnayaTupyeTcs

BO B/IaXXHOW cpeje.

MNeproanyeckme niamn Ce30HHbIE U3MEHEHWA YPOBHSA BNAXHOCTU HNKAK HE OTPaxaroTca Ha cTpykType MY
N He BHOCAT HWMKaKoro BKaja B ero crapeHue. [ina MuHepanbHOM BaTbl BO3AEUCTBME BNArW ABNSETCA [1aBHbIM

bakTopom cTapeHus.

KoapdpurumeHT Ten1onpoBOAHOCTM 3aBUCUT TaKXe OT TeMNepaTypbl OKPYXatoLLen cpelpl, HO HY eBPONencKnii

EN 14509-2005, Hn poccurickmia TOCT 54855-2011 He 0643bIBaOT NPOM3BOAUTENEN NPeLBaPUTENBHO HarpesaTh
06pa3upl 4N onpejeneHns PpacyeTHoOro Ko3gduLIMeHTa TeNI0NPOBOAHOCTM. Tennon30NaLUMOHHbIe cBOMCTBA MY
yXyALlaeT B nepByto ovepesb Anddy3nsd ra3oBoro peareHTa 1 ero 3aMeLLeHne Bo3ayxoMm, a BO3AeNCTBMe Baru
npeAcTaBnseT cobor BTOPOCTENEHHbIN GakTop, KOTOPLIN ClefyeT YYUTHIBATb TONbKO MPU COOTBETCTBYOLLMX

YCNoBUAX SKCMNAyaTaunn.

Ta6n|/||4a 8 rnokasbliBaeT pas3nnyna B onpegeneHnn pac4eTHoro KOBC')q)I/ILLVIeHTa TENI0MpoBOoAHOCTN B Poccum

n ctpaHax EC.

Tabnuua 8.

[JeknapupyeMblili 1 pacyeTHbIN KO3GPULMEHTLI TEMNONPOBOAHOCTM NaHenu cornacHo EN 14509-2008

Jeknapupyemblt

PacueTHbIn Ko3dbuLmeHT

OCHOBHOW pakTop

XapakTepuctuka K NUMEeHT
P P 03hPnLIe TenNonpoBOAHOCTU® cTapeHuns
TenJ0MPoBOAHOCTU
KoadpduumeHT 3HaueHve A, C BEpOATHO- 3HaueHVe A, C BEpOATHO- 3amellleHKe ra3oBoro
TenAonpoBOAHOCTU CTbto 90% XapakTepusyro-  CTbto 90% xapakTepusyro-  peareHTa BO34yxOoM

Lee 90% v3aenuii B Cyxom
COCTOAAHUM, MONyYEHHOE
npw cpeaHern Temnepatype
o6pasuos 10°C, He noa-
BepraBLUMXCA mpoLueaype
NCKYCCTBEHHOIO CTapeHs

Lee 90% v3aennii B Cyxom
COCTOSIHWW, NONYYEeHHOe
npw cpeaHern Temnepatype
o6pasuos 10°C, npowes-
LUMX MPOLieaypy 1CKyc-
CTBEHHOrO CTapeHns*

* MMpoueaypa NCKYCCTBEHHOTO CTapeHns 3aBMCUT OT TUMNa BCNeHMBaroLLero pearenTa (cM. EN 13165-2008).
PacueTHbIN KO3QPNLMEHT BCEX TUMOB NaHeNein C MeTa/NINYEeCKON (BO3AYXOHENPOHMLAEMOW) OBLLNBKON YKa3biBaeTCH

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

Tabnuua 9.

HoMUHanbHbIN 1 pacquanZ Koaq)q)MLLVIEHTbI TENI0MPOBOAHOCTN CTPOUTENIbHBIX MaTepPKaaioB COrlacHO

CHnl 23-02-2003

KoadpduumeHTt Ycnosus Ycnosua
XapakTepuctuka

TenNonpoBOAHOCTH skcnayaTaumm A aKCnNyaTaumm
KoadduumeHT CornacHo 'OCT 7076-78, KoapduumeHT KoadduumeHT
TenA0NpPOBOAHOCTM cpesHeapudmeTnyeckoe TEenI0MpPOBOAHOCTA TEenA0NpPoOBOAHOCTM

3HaueHVe ko3dduLmeHTa
TEMNI0MPOBOAHOCTA KaK
MUHUMYM MSITW 06pasLioB
B CYXOM COCTOSIHMM

npw skcnayataymm
B yCn10oBumax 2%
yBaxXHeHUA

npw 3KcrTyaTaumm
B ycoBuax 5%
yBaxXHeHMs

§2.3 PACHET KO3MMUUMEHTA TEN/ONEPEOAYU NAHE/IM U M TEPMWYECKOI0O COMNPOTUBAEHNA R

MoMMMO Ko3GdULIMEHTa TEMNONPOBOAHOCTH, ANS ONUCAHWS TEMAOU30ANPYIOLLIX CBOMCTB Pa3ANYHbIX OrPaxAatoLLInX
KOHCTPYKLIWIA (CTEH, MOTOKOB, KPOB/M W, B YaCTHOCTU, CIHABMY-NaHeNel) MCNoNb3yroT Takmne napameTpsl,

Kak KoadduumeHT Tennonepedaun U 1 TepMmyeckoe conpoTmBnerune R. Yepes koadduumeHT U dopmyna and notoka
Ternna Yepes CTeHy U3 CIHABMY-MaHEeNe 3anncLIBaeTcs

Q=USAT (2)

rae U — Ko3pouLMeHT Ternnonepeaaydn CaHABUY-NaHeNV, 3aBUCALLNIA OT ee TONLLMHbLI 1 UMEKOLLMIA pa3mMepHOCTe BT/
(M?*K); S — n/oLwaae NoBepPXHOCTU CTEHKM B M% @ AT — pas3HOCTb TemrepaTyp BO3ayxa no 06e CTOPOHbI COHABUY-
naHenn, HasblBaemas eLle TemMrnepaTypHbIM HaropoM.

TepMuryeckoe ConNpoTMBAEHME R XxapakTepm3yeT CNOCOBHOCTL Tena (MMbo ero MOBEPXHOCTU NN C10S)
NPenATCTBOBAaTE TEMI0BOMY [BVXEHNIO MONEKY/. PasnnyatoT NoAHOe TepMUYecKoe CONPOTUBIEHWE, 0OPATHO
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NMpPOMopLIMOHaNbHoe KO3GPULIMEHTY Tennonepesayn, MOBEPXHOCTHOE TEPMMUECKOe CONPOTUBEHNE, 06PATHO
NpPOMopLMOHaNsHoe KO3GPULIMEHTY TENNOOTAAYUY, U TEPMUYECKOE COMPOTUBEHWE C1I05, PABHOE OTHOLLIEHUID
TOALLMHBI CNIOS K €r0 KO3OPULIMEHTY TENONPOBOAHOCTY.

KoadduumeHT Tennonepesayun U B 6onee 0bLLEeM Clyyae onpesenseTcs Kak

U= ! + ¥
Rj + IL + M + tL + Re B
g design £ (3)

roe
d. — HOMVHabHas TOALLWHa CpeAHero c1od (6e3 ydeTa TONWWHbLI OBLLINBKW), M;

t . — HOMUWHaNbHas TOLLVHa BHYTPEHHEN 06LINBKK, M

t.. — HOMWHaNbHAA TONLMHA BHELIHER OOLLINBKY, M

A esign — PACHETHBIN KOG PULIMEHT TENNOMPOBOAHOCTU CpeaHero cos, BT/(M*K)

A, — PaCHETHbIN KO3PPULIMEHT TEMIONPOBOAHOCTV BHYTPEHHEeH 06wmnBKY, BT/(M*K)

A, — PaCYETHbIN KOSQPULIMEHT TEMNONPOBOAHOCTA BHELLIHEN 06LLIVBKY, BT/(M*K)

A® — fononHUTENbHAdA TONLLMHA, CO3aBaemas 3a CHET MPOPUVPOBAHNS, M

W — ko3ddunumeHT Tennonepesayn CTbIKOB B pacyeTe Ha MeTp LWMpUHBI NaHenu, BT/(M*K)
B — 06135 wnprHa naHenu, M

R, — MOBEPXHOCTHOE TepMUYeCcKoe COMPOTUB/IEHVIE BHYTPEHHEV MOBEPXHOCTU, M*K/BT
R_, — MOBEPXHOCTHOE TepMUYECKOe COMPOTVIBAEHME BHELLHE NOBEPXHOCTY, M**K/BT.

CornacHo EN ISO 6946, Rsi 1 Rse MpUHMMAOT 3HaYeHNS, yKa3aHHble B Tabanue Huxe.

Tabnuvua 10.
HanpaBneHne noToka Tenna

/ HanpasneHve notoka Terna

/

Kposna CreHbl Mon
BHyTpeHHAs noBepxHOCTb 0,10 0,13 0,17
R, M?2K/BT
BHeLHAs NoBepXHOCTb 0,04 0,04 0,04
R, M2K/BT

se’

BennumHa Ae, umetolLias 601bLLIOE 3HAYEHWE A5 KPOBEbHbLIX NaHenek, 3aBucnuT ot Gpopmbl
1 BbICOTbI MPOGUANPOBKM.

PucyHok 6.

OnpeaeneHne BennynHbl Ae cornacHo EN 14509-
2008: b, =20 mm, b, = 60 MM, h =40 MM, p = 250 Mm
AN nanenert «MpogXonos»

Tabnvua 11.
OnpeaeneHue BeANYMHBI Ae (MM) ANst KPOBEbHbBIX MaHeekn
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BbicoTa pebep h, MM

NI

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

*Mpwn h > 120MM TpebyeTca 6onee TOUHbIN pacyerT.

3pecb

. 0,5(b, +b,) _ 16
p 100
,T.e.16% (4)
OTCroAa BUAHO, UTO ANS KPOBeNbHbLIX NaHenen «MpodXonoa» Ae = 2 Mm.

®opmyna (4) MOXeT ObITb MPeACTaBNeHa B albTEPHATUBHOM BUAE:

1 ( 1,0
U: 1+fpint,_j
Rj +i+M+i+RE B
/?‘f //ldesign ﬂ’ﬁ (5)

rae ﬂ.om — Koaq)q)l/lLl'l/leHT Tennonepeiayn CTblkOB B pacyeTe Ha MeTp A/INHbI CTbIKOB, CM. Ta6J'II/ILLy 12.

Tabnuua 12.
KoapdurumeHT Tennonepesaun cTeikos (fjoint) 4na cTanbHOM 06LLNBKN

joint

TonwmHa, MM

N

Kposnga 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 npriMepa paccumTaem KospdULIMEHT Tenonepesayn cteHoBow MMY-caHABWY- MaHeu ToawmHon 100 MM
M WNPUHOM 1185 MM C MeTannmyeckoi 06LLNBKOW TOALLMHOK 0,5 MM:

* BHELHAA noBepxHoCThb: Rse = 0,04 M2*K/BT

+ 0,5 MM cTanbHol ancT: Afe = 60 BT/(M*K)

+ 100 mm MNY: Adesign = 0,026 BT/(M*K)

+ 0,5 MM ctanbHol ancT: Afi = 60 BT/(M*K)

* BHYTPEHHsIA MOBEPXHOCTb: Rsi = 0,13 M2*K/BT

CornacHo dopmyne nmeem:
1 L0

v= 0,5-10° 102-10° 0,5-10° '(Ho’l'llgs
0,04+~ 42 42T T 40,13 ’
60 0,026 60

)z026
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§2.4 CPABHEHWE TEN/10M30/19UMOHHbIX CBOVWCTB CTPOUTE/IbHbIX MATEPUA/IOB

MoHATVE TePMMYECKOro CONPOTMUBAEHUA NMO3BONAET HAMNAAHO CPABHMBATL TEMNOU30ALMOHHbIE CBOVCTBA
Pa3NNYHbBIX MaTePNANOB.

B Tabnvue 13 npeacTaBneHsl KO3GGULIMEHTLI TEMNOMPOBOAHOCTY Pa3INYHBLIX CTPOUTENBHBIX MaTEPUANOB,
BbIUMC/IEHHbBIE Ha OCHOBE AEKNIapVpPyeMOoro Ko3dduLIMeHTa TEMNONPOBOAHOCTY, @ Takxe B rpadunyeckor popme
MOKa3aHO, Kakow TONLLVHBI 3TV MaTepuanbl JO/KHbI ObITb, YTOGEI 06eCneunTb Takyto XXe Ten10M30aaLUmto, kak 100 MM
cnov neHonosvypetaHa PUR mnan PIR.

Tabnuua 13.
TennonpoBOAHOCTb CTPOUTENbHBIX MAaTEPUANOB 1 CPaBHEHME TOLLMHbI MX CI0EB, NPW KOTOPOI 0becneyrBaeTcs
oAVHakoBas no 3GGeKTUBHOCTY 130AaUNs, B rpadunyeckon dopme

(MaTepman ) ()\, BT/(M*K) ) (Tonl_u,MHa, MM ) 176|0

1430 | |
rnny (PUR/PIR) 0,022 100 [
MeHononncTnpon 0,04 190 I
M 0,06 285 714 |

MHBaTa : ] I l
[lepeso 015 714 ? |
285
Kepam3unTtobeToH 03 1430 [
100 199 N |
CTpontenbHbI Knpnny 0,37 1760 mm S |

Bce cTpouTenbHble MaTepuansl Mpy ykaszaHHOM B TabauLe ToALWMHe 061aAatoT O4MHAKOBBIM COMPOTUBAEHNEM
Tennootaave 4,76 M?*K/BT.

§2.5 TEN/IOEMKOCTb TPEXC/IOMHbIX MAHE/EN
MaHenn NpeacTaBaAOT COHOV Nerkne CTPoUTENbHBIE KOHCTPYKLUMK, @ 3HAUUT, OTANYAKOTCS OTHOCUTENIbHO HEOOMbLLIOW
CNOCOBHOCTBIO HakanaMBaTe TEMIO MO CPABHEHWIO C TPAANLMOHHBIMY MaTepranamm, Takumu Kak, Hanpumep, 6eToH.

TennoemMkocTb C Kakon-1Mb0 4acTu CTPOEHWS ONPELENAETCA ee CpesHelt yAeNbHON TeMI0EeMKOCTbIO
C TENNOEMKOCTBIO MaTepuana BT/kr*K n maccoit m [kr]: C = mc [BT/kr*K].

Huxe B Ta6n|/1|_|.e npmnBejeHbl 3Ha4eHNA yAeanon TENN0EMKOCTU N MNIOTHOCTW HEKOTOPbLIX CTPOUTETIbHbIX
MaTepraioBs.

Tabnvua 14.
YaenbHas Ten10eMKoCTb CTPOUTENbHBLIX MaTepuanos

(l\/laTepmaﬂ ) ()\, BT/(M*K) ) (TOﬂLLI,MHa, MM )

BeToH 2300 900
Nerkuii 6eToH 500 1000
[epeso 500 2300
MwuHBaTa 7800 500
KepamsutobeToH 70-150 1030
PUR, PIR 40-42 1400

CpaBHUM TENI0EMKOCTb BETOHHOW CTeHbl TONLWMHOM 100 MM C TENI0EMKOCTBIO Takom xe no TonwmHe PUR caHABWY-
naHenu. byaem cuMTaTthb, YTO TOMLLMHA cpeaHero cnos coctasngeT 100 MM, a IMCTOB METAINIMYECKOM
obwmBky — 0,5 Mm.

BeTton 100 mm: C = 2300 x 0,1 x 900= 207 103 B1/K
CaHAaBury-naHensb ¢ PUR 100 mm: C =40 x 0,1 x 1400 + 7800 x 0,001 = 5607,8 = 5,61 103 B1/K
113 cpaBHEHNS cneayeT, UTo TENI0EMKOCTb 6ETOHA NPEBLILLAET TEMI0EMKOCTL NaHene 6onee yem B 36 pas.
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[N BO3BeAEHUSA BHYTPEHHWX CTEH U MEPEKPbITUM B COBPEMEHHbIX 3/1aHINSX BbIFOHEe UCMOAb30BaTb MaTepuassbl
€ 60/1bLIOK TEMNOEMKOCTbO, KOTOPbIE CMOCO6HBI akKKyMyIMPOBaTh 3HaUNTeIbHOE KonnyecTBo Ternna. OaHako,
eCv peyb UAET O BHELHMX CTEHAX, LieslecoobpasHee oTAaTh NpeanodTeHe Matepmuanam C XopoLLmm
TENNOU30ALUMOHHBIMU CBOMCTBAMU. B 3TOM C/lyuae MoHag06UTCs ropasfo MeHbLLE SHepruv A1 noaaepkaHums
33laHHO TemnepaTypbl BHYTPY NOMELLEHVIS, MPUYEeM Kak MOHVXEHHOM (B XONOAWIBbHbBIX CKNadax v T. M.), Tak

1 KOMGOPTHOW B 6LITOBOM M1aHe B aAMUHUCTPATUBHBIX 1 XUbIX 30aHNAX. ECIM BHELIHWE CTEeHbI BbIMOHEHbI

N3 NErKnX KOHCTPYKLIMIA C HEBBICOKOM TEMIOEMKOCTbIO, TakMX Kak CIHABMWY-NaHenu, To Tpebyemas TeMrnepaTypa
YCTAHOBUTCS B MOMELLEHWN CYLLIECTBEHHO BbICTpee.

§2.6 MOCTbI XO0/100A N MUHUMW3ALUNA U TEMNOBBIXTMOTEPDb

MocTaMu Xon04a HasblBakoT Y4YaCTK OrpaXaatoLmnx KOHCprKLI‘I/IIZ, XapakTepmsyrowmecd noHmKeHHbIM
TEPMUNYECKKM COMPOTUBIEHNEM. OHM 0BbIYHO BO3HUKAKOT npn MOHTaxXe naHenewn, KOorga matepuan c xopou_le|7|
TENAOMPOBOAHOCTBHO, HAaMpUMepP, MeTasl, 0O4AHOBPEMEHHO KOHTAaKTUPYET C BHyTpeHHeM 1 BHELUHeN CTOpOHamMn
naHenu. Takune Y4YaCTKN He TOJIbKO yBEeTNYMBAkOT TeM0Bble MoTepn, HO 1 CO34ak0T PUCK KOHAEHCaUWW Biaru

Ha MOBEPXHOCTWN MaHes n.

MO3TOMY MOHTaX CaHABMY-MaHEeNen MPOBOANTCS COMNaCcHO OnpeseneHHbIM NpaBuaaM, C UCNob30BaHNEM
cnewumanbHo paspaboTaHHbIX Y3108, MpeAoTBPaLLatoLLMX BO3HUKHOBEHME MOCTOB X0/104a. IBEPHbIE 1 OKOHHbIe
Npoembl Takxe 06paMASAIOT creumanbHBIM MPepbIBatoLLMM Npodunem.

B kayecTBe KpenexXHbiX Camope3os HeobX0AMMO NCMOL30BaThb CrelyanbHble CTaNbHbIe Lwypynbl € HI3KOM
TENAOMNPOBOAHOCTBHO, MO BO3MOXHOCTW C Ma/lbiM NnonepeyYHbiM cedeHneM 1 C pe3MHOBOVI HpOKﬂaﬂ,KOM.

Mpw BO3BEAEHUN 3[aHNI N3 COHABMY-NaHenemn aiefyeT npexzae Bcero n3beratb O6pa3OBaHVIﬂ MOCTOB X0/104a.
OT KaueCTBa MOHTaxa 3aBUCUT, HaCKOIbKO 3¢¢GKTMBHO naHenn 6yﬂ,yT BbIMO/IHATL CBOHO OCHOBHYHO (byHKLI,MI-O —
obecneynBaTb TEMION30ALMIO.

Tabnuvua 15.
OCHOBHble XapakTepUCTUKNA CTEHOBbIX CIHABUY-NaHenel «MpodXonoa» ¢ HanonHnUTeNeM
13 MeHonoNnypeTaHa 1 MeHononnMmn3oLmaHypaTa

Tnn HanoHUTeNA PUR/PIR

MnoTHOCTb (40 + 2) kr/m3

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

Bec Kr/M 85- |[89- |97- |104- |112- | 11,9- | 12,7- | 13,1- | 13,5- | 14,2- | 15-
' 9,5 9,9 10,7 | 11,6 |124 132 |[141 |[145 [149 [158 |166

MakcnmanbHas 4nHa 16 000 MM

LWnpwna 1200 mm

Pabouast LWMpUHa 1185 MM

TonwmHa meTanna > 0,45 mm

[NoBepxHOCTL MeTasnna MpodunnrpoBaHHas/MNMagkas

CTaHAapTHOE UCMNoHeHWe RAL 9003/Zn (HekpalueHbI OLUMHKOBAHHbIV IUCT)

TKgij?g)nMpquBeo'gHocm 0,021 Br/mK

KosddnumeHT Tepmmnyeckoro

1,90 238 286 381 476 571 667 714 762 857 952
COMNpPOTUBNEHNS

BnaronornouleHue 3a 24
4yaca Npy OTHOCUTENbHOM 12,5%
B/IaXXHOCTW BO3/yxa 96%

BogonornolleHne
33 24 4aca npwv NoJIHOM 2,5%
norpyxeHunn, % ot oobema

3ByKOM30NALNS 25 nb
Tabnnua 16.
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OCHOBHble XapPakTePUCTUKN KPOBE/IbHbIX CaHABI/IH-FIaHEI'IeVI <<r]pOd)XOﬂO,D,» C HanosnHuntenem
M3 NMeHononnypeTaHa 1 neHonoanm3oumnaHypaTa

Tvn HanoaHWTensa

PUR/PIR

MNOTHOCTL (41 £ 2) kr/m?

TonwyHa naHenen, MM 40 60 80 100 120 150
Bec, kr/m? 9,8 10,7 11,5 12,3 13,1 14,4
MakcuManbHasa AnHa 16 000 MM

LLnpnHa 1071 MM

Pabouas WprHa 1000 mMm

TonwmHa metanna > 0,45 mm

[oBepXHOCTb MeTassa MpodunnmposaHHas/Magkas

CraHzapTHOE UCMnosIHeHne RAL 9003/Zn (HekpaLLeHbIi OLMHKOBAHHbIM JINCT)

KosgpuupmenT 0,021 BT/MK

TEena0npPoOBOAHOCTM

KoapdurumeHT Tepmmnyeckoro 2.0 2,95 3,90 4,86 5,31 724
COMPOTUB/IEHNSA

BnaronornouieHve 3a 24

4aca npy OTHOCUTENIbHOM 1-2,5%

B/IXHOCTW BO3yxa 96%

BoaonornolleHne

33 24 4aca npu NoJIHOM 2,5%

norpyxeHunu, % ot obvema

3ByKOM30NALMA 3516

Tabnuua 17. MoxapoCTONKOCTb CTEHOBbLIX 1 KpoBeNbHbIX PUR- 1 PIR-naxenei

CMaTepman

Mpefen OrHecTomkoCTU

) Cl/lsgem/le

D) GOG

150-
M 200 mm

CteHoBble PUR-naHenn EI 15
CteHoBble PIR-naHenu EI15 EI 30 El 45
KposenbHble PIR-naxenu RE 15 RE 15 RE 30

Knacc noxapHoit onacHocTu

KposenbHble PIR-naHenn

K1 (15)

[pynna roproyectu

r2

I'pynna BOCM/laMeHAeMOoCTN

B1

[bIMo06pa3sytoLLas
CNocobHOCTb

13

CteHoBble PIR-naHenu

[pynna no TOKCNYHOCTH
NPO/AYKTOB ropeHua

T2

[pyrnna no pacnpocTpaHeHno
naaMeHu Mo MoBepPXHOCTH

PM
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§2.7 UBET C3HABWY-MNAHE/IEN

B 3aBUCMOCTU OT CTeMeHW MorfoLeHns CBETa, KOTOpPOE COMPOBOXAAETCA NMpeBpalleHnemM CBETOBOW SHeprmn
B TEMN0BYHO, LBETAa naHenemn noApasAenarTCda Ha TpW rpynnbl. Yem TemHee MOBEPXHOCTb, TeM Xy>Xe OHa
OTpaxaeT CBeT.

Tabnvua 18.
TemnepaTtypa HarpeBa MeTaa B 3aBUCMOCTM OT LIBETA 0OKNAAKM COHABMY-NaHeNu

(I’pyrmal ) (I’pynna II ) (I’pyrma 111

RAL °C RAL °C RAL °C
9002 54 1001 57 2002 67
9003 54 1002 57 6010 67
9010 52 7038 57 8025 68
9001 53 9006 57 8004 69
1013 54 1007 59 5007 69
1015 54 1024 59 6001 70
1018 54 2003 60 3000 70
1016 55 6021 60 6002 71
7035 55 R1020 61 3002 71
6019 55 7001 61 6003 71
2000 61 3009 71
6018 61 5009 71
7002 61 7015 71
6011 61 5010 75
5012 61 8016 78
2004 61 6008 79
1006 RAL 5013 80
8023 61 6020 75
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[JIABA 3. BHELLUHUE HAITPY3KW
HATTAHE/IU

§3.1 MPNYMHbI AEDOPMALWVN MAHE/TIEN N3-3A PABHOCTU TEMIMEPATYP HA X MOBEPXHOCTHAX

Mpu BbIBOPE LBETA NaHEeNein A5 BHELHUX OrpaxaaroLnx KOHCTPYKLIMIA HEOBXOAMMO YUNTLIBATb BO3MOXHYH)
aedbopmaumio NaHeneln B pesynsTate HarpeBa UX BHELLHEeN CTOPOHbI 13-3a CU/IbHOTO CBETOMOToLLEHWS. [pobnemMa
MOXET BO3HWNKHYTb MW NH06bIX YCIOBUSAX, KOrAa TeMnepaTypa Mexay IMCTamun o6LIMBKU NaHenel CUibHO pa3HNTCA.
TepMmuueckas aedopmaLivis, Bbi3BaHHAsA Takol pa3HOCTLIO TEMMEPATYP, XapakTeprnayeTcs Ko3GOULUEHTOM MHENHOTO
TEePMUUECKOro pacluvpeHns MeTtanna al:

AL=aL-L- AT (7)
rae L — nuHenHas anvHa (LWnprHa) naHenn, AL — BennynHa TepMUYeckoro YaAnnHeHns, AT — nepenaj TemnepaTyp.

B 3aBMCMMOCTW OT cOCTaBa MaTepuana KoappuLMeHT al MeTananuecknx IMcToB BapbupyeTtca ot 11*10-6 o 13*10-6
(1/°C). Mpw KoNebaHWsAX TeMMNEPATypbl €0 3HaUYEeHe OCTaeTCA MPaKTUYeCKn HeM3MeHHbIM. ECiv TemnepaTypsl

Ha MOBEPXHOCTAX CIHABMY- MAHENN Pa3NNYaoTCs, TO NaHeb OyAeT UCMbITbIBaTb NonepeyHyo gedopMaLmio.
BennurHa nporvnba B LieHTpe naHenn AMHOM L npu 3TOM COCTaBUT:

2
et
(8)

rae 8 =(a2T2 -alT1)/D rae D — pacctosHve Mexay LeHTpaMn MeTaninyecknx nnctos, T1 n T2 — Temnepatypbl
NINCTOB OBLLNBKM.

[ns pedopmauymn naHeny TONWMHON d, 06LIMTON METANNNYECKNMN NNCTaMMU OANHAKOBOM TONLWMHBI &, MOAYUUM:
2
o, AT - L
8(d - o)
9)

3HaueHns gebopmaumm Ans naHenen AAnMHon 3 1 6 M Npu pa3HocTK Temnepatyp 55 °C Ha BHYTPEHHEM 1 BHELLIHEM
NcTax obLUMBKM NpvBeseHbI B Tabnanue 19.

Tabnnua 19. TepMmmnyeckas jepopmanmsa naHene AnMHoOM 3 1 6 M NP1 pa3HoCcTK Temnepatyp 55 °C mexay
NNCTaMV O6LLNBKN

TonwyHa naHenn, Mm

Tepmunyeckas gedopmaumsa npu AT = 55 °C, cm \

L=6M L=3m
40 7,43 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 Ta6J'II/ILLbI CIeyeT, YTo Mpn NCnob3oBaHK NOABEPXEHHbLIX CUM/IbBHOMY HarpeBaHWHo naHenen C BHeLIHew
OBLLVIBKOW TEMHbIX OTTEHKOB, BXOAALLNX B rpynmbl T van 111, Ll,enecoo6pa3Hee BO3BOANTb MaJible MPOJIETHI.

§3.2 HECYLUAA CNOCOBHOCTb CTEHOBbIX MAHE/EN

B NMPOTMBOBEC TPaAMUMOHHBIM TEMN0MN30NAUMOHHBIM MaTepralaM, KOTOPble MPUMEHARTCA TO/IbKO B KayecTBe
yTeI'IJ'II/ITe}'IeVI, COHABWY-MNaHeNnn nNpeacTaBiaoT cobol CaMoHecyume KOHCTpyKunn And He60bLLINX CTpOQHI/IIZ.
B yacTtHOCTU, ANS XONOANTbHbIX KaMep.

QueBWAHO, UTO MO OTAENBHOCTY f1Ba TOHKMX C1051 METa/a U C/I0M XeCTKOro neHononuypetaHa He 061aakoT Takow
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Xe HecyLLel CNoCOBHOCTLIO, Kak COHABMY-MaHeNb B Lie/IOM. VI3-3a CBOEel He3HaUNTeNbHOM XeCTKOCTU Ha 13rub
TOHKME MeTananyeckme NMCTbl 06LLNBKM eABa v MOTyT BblAepXaTb COBCTBEHHbIN BeC. TOUHO TaK e CpefHunin col
13 NONNypeTaHa AOCTaTOYHO Nerko AedopmMmpyeTcs BCIeACTBIME H3KOro Moayns ynpyroctu. OfHako Bce BMecTe
OHW 06PA3YHOT TPEXCUIOMHYHK KOHCTPYKLIMKO C BbICOKOW HecyLLelt CnocobHOCTLIO. [TonepeyHas Harpyska B Takow
KOHCTPYKUMW pacnpefenseTca cnefyolm 06pasom: N3rmbaroLmii MOMEHT BOCIPUHMMAKOT TObKO BHeLIHME
Cnow, Tak Kak CpefHWiA ciol obnasaeT Manoi XecTKOCTBH MPU PACTAXEHUM 1 CKATUM MO CPABHEHUIO C HUMM,

a nornepeyHoe ycunme, HaobopoT, MPUHNMAET Ha Cebsa CPeAHNI CNOW, MOCKONbKY BHELLHME C/I0W 13-3a CBOEW
HebONbLUOK TONLLMHBI He CMOCOBHbBI BOCMIPUHMMATL MOMEPEYHYHD Harpy3Ky.

Takm 06pasom, ycunme caBura AeicTByeT Ha CPEeAHWIA CI0M, KOTOPbLIV 1 OTBEYAET 3a HeCYLLYH CMOCOBHOCTL BCel
TPEXCNONHOM KOHCTPYKUMKW. C yBEIUYEHUEM €rO MPOYHOCTN Ha CABUT BO3PACTaeT XeCTKOCTb BCel NaHenu.
OTMeTUM, UTO eCnn NaHeb cHabxeHa NPOGUANPOBAHHOW 0BLLMBKOW, TO Ha pacnpeaeneHmne NonepeyYHor Harpy3kum
BANSIET U COOCTBEHHAA M3rMOHAs XeCTKOCTb IMCTOB OOLUMBKA. B 3TOM Ciyyae 13rnbatoLLmiin MOMeHT

nnonepe4vHoe ycunane BoCnpuHMMaeT KakK CaMa 06LUMBKA, TaKk 1 BCA NaHeNb B LieJI0M: Ha BerHMm cnol meTanna
ﬂ,eVICTByeT yanane oxkatng, Ha HVXHUIA — ycnnme pacTaxeHnd, a Ha cpeaHMM cnon n3 My — ycnnne casura.
YTo6bbl CpEﬂ,HMV] Cnov naHenm BOCMpvHMan capuraroline ycnnma mn obecneynBan yCTOVI‘«IMBOCTb BHeLLUHWNX C/10eB,
CI0U AOMKHbI BbITh MPOYHO coenHEHbI, TO eCTb HeobxoaVMa XOpollada aaresna.

MexaHunyeckume XapakKTepunCTnKn TpeXCJ’IOIZHbIX naHenewn, kak MpaBnno, OMNCbIBAKOT C MOMOLLBHO TEOpUI 6anox,
B KOTOPYHO BHOCAT HEKOTOPbIE M3MEHEHWUHA, YY4UTbIBatoLWMe CABUTOBbIE XapPakTePUCTUKK cepaueBnHbI naHenewn.

PaccmoTpum 6anky B BUAE CIHABUY-MAHENN C OBNLOBKOW 13 METANINMYECKMX TIMCTOB OAMNHAKOBON TOALLMHBI 6,
MeX/y KOTOPbLIMY 3aK/IH0UEH OAHOPOAHbBIV CPeAHWIA cnoli n3 TTY TonwmHon d-28 n annHom L (prucyHok 7).

B nepByto ouepess onpeaenvim U3rmbHyro XecTkocTb naHenun D. ECin U3rnbHas XecTkocTb 06bIUHOM BYTaBpOBOM
6anku onpeaenseTca Kak NponsBeaeHe Moayns ynpyroctu (31acTUYHOCTU) Ha MOMEHT MHepLMK 1, To n3rnbHas
XECTKOCTb COHABUY-MAHENN PaBHA CYMME XEeCTKOCTEN ee OTAe/IbHbIX C/I0EB, MPUY 3TOM XeCTKOCTb KaXJoro c1os
PaCCUUTLIBAETCH OTHOCUTENBHO LIEHTPANBHOW OCU:

_E b8’ EbS (d-o) N E.b(d/2-6)
6 2 12 (10)

rae E. v E. — Mozynu ynpyrocti MeTanmyeckx NCTOB 1 NONVypeTaHOBOW CepALeBUHEI COOTBETCTBEHHO,
OCTa/lbHble BENIMYMHBI MOKa3aHbl Ha pUcyHke 7.

D

PncyHok 7.
MpeacraBneHne Ca3HABMY-NaHenn B Buge 6anku. OCHOBHbIE 0603Ha4eHNA

- b -

1

7]

F — |

A

— | ¢
-.{_.f.l. o
L2 -

X ":T

i

'ﬁr":{.

MNepBOe cnaraeMoe B BbIPaXEHUM COOTBETCTBYET U3MMBHOI XEeCTKOCTY IMCTOB MeTaIM4eCko OBLLNBKN
OTHOCUTENBHO NX LIEHTPANIbHOW OCK, BTOPOE NPeACTaBAseT COB0N U3rMBHYHD XECTKOCTb MeTaNINUYECKX
JINCTOB OTHOCUTENIbHO LeHTPaNbHON OCK NaHen, TPeTbe OMMCBIBAET XECTKOCTb NMONNYPETAHOBOW CepALEBMHbI
OTHOCUTENBHO ee 0CK, KOTOPas, B NMPUHLMMNE, COBMAZLAeT C LeHTPaIbHOM OCbo MaHenn. lNepBoe cnaraemoe

B BblpaxeHuu (10) cocTaBnget meHee 1% BTOPOro, eI BbIMONHAETCA CesyroLLee yCI0Bue:

2
i>6,7 - M>16’7
5 E.(d/2-5) -

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

_Eb5-(b-6) .\ E.b(d/2-65)
- 2 12

D
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[Jaxe ana camoi TOHKOW NaHenu TonmHom 40 mm d/6=80 > 6,7, a 3HauuT, popmyna (12) BepHa. MNockonsky
Mbl CYUMTaEM, UTO TOJLLMHA METANNNYECKON OBLLUVBKM HAMHOMO MeHbLLe TOALWMHBI NaHenn: 8/d«1, To nepsbIM
cnaraembiM B popmysie (10) Mo cpaBHEHUIO C ABYMA APYTMIN MOXHO NpeHebpeYb.

BTopoe cnaraemoe B popmyne (12) coctaBnseT MeHee 1% nepBoro, ecam

E.5-(d-6Y

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

(13)

oA Harpyskor B NaHensix BO3HMKAOT HAMPSXEHNS, KOTOpble, MPU HEKOTOPbIX AOMYLLEHWSAX, TakXe OMnMCbiBar0TCA
Knaccuueckor Teopueit banok. MNpu 13rnbe NaHenu CUbl CKaTUS BO3AENCTBYHOT Ha Hee BbllLe «<HeNTpanbHOM» ocu
C-C, a cunbl pactaxeHns — Huxe ocn C-C:

YD (14

rAe 22X — PacTAXeHVe UK oKaThe Ha PacCToAHWM X OT HerTpaneHom ocn C-C, M — casuratoLLmii MoMeHT, D —
N3rMBHAaA XeCTKOCTb NaHenn.

YTO6bI NOMYUNTbL HANPAXeHWe, BO3HMKAroLLee Npu 13rnbe CaHABWY-NaHenn, BennumnHy gebopmaunm (14) cnegyet
YMHOXWTb Ha MOAYNb YNPYrocTu. Tak Kak COHABWY-MAaHeNb — 3TO HEOAHOPOAHAS CTPYKTYpPa, TO Npou3BejeHune
3aMNMCbIBAETCA 419 PA3HbIX ee YacTen (CM. pUCyHOK 8):

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

(16)

3pecb 0, — HanpsaxeHne B META/VINHECKNX NNCTax OBLUVBKW NaHenu, a Op— HanpsxeHne B I'IOﬂVIypeTaHOBOIZ
cepaueBsnHe. MakcrmManbHble HanpsXXeHna 4OCTUTakoTCA, KOrga X MPpUHNMaeT MakKCMallbHble 3HaYeHNA
B YKa3aHHbIX Mpejenax:

me _ Md e M(d/2-5)

o, =—— o
" 2p TP D

EC
(17)

34ecb 0, — HaMpsbkeHne B METaNINYECKUX INCTaxX OBLWMBKM NaHeNW, a 0, — HanpsixeHye B MonnypeTaHoBoi
cepaueBuHe. MakcMManbHble HaNPSKEHWSt JOCTUMAOTCS, KOTAa X MPUHMMAET MakCMabHble 3HaueHNs
B YKa3aHHbIX Npeenax:

_kE’ L kE

X=—4 —
EFJF GCSC (']8)

roe F — npunoxerHas cvna, E.*). — npounsseseHre MOayns ynpyrocTu CTanbHOM 06LLIMBKM Ha ee MOMEHT VHepLum
(MK, NHaYe, 3rnbHasa XeCTKOCTb MeTananYeckon 06LLIMBKNY),

G, — MOyNnb CABUra MeHOMONNYPEeTaHOBOM CePALEBUHbI, S — M/I0LWAJb €€ NOMepeYHOro CeUeHIs.
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PucyHok 8.
N3rnb TpexcaorHom naHenn

e anan® |
s x

i an A o o |
e T — ] e

anmmt i =

Ha pucyHke 8 nokasaHo oblee OTKIOHEHWE NaHeu OT HOPMaIbHOIO MONOXEHWS!, BbI3BaHHOE U3rMOOM W1 CABUTOM.
MNepBoe cnaraemoe B NpUBeLEHHOM BhiLLEe BbIPAXEHMM, XOPOLLIO U3BECTHOE 13 Teopuun 6anok, onmncbIBaeT U3rmnb
naHesn, a BTopoe — ee CABUT, BO3HUKAIOLWWI 3a cYeT caBura cepaueBuHbl. KosdouumeHTs k, 1 k,, 3aBucave

OT rPaHVYHBIX YCIIOBUI, MPUBEAEHbI B TabNMLE HUXE.

<Cxe|v|a Harpyskm ) <k1 ) Ckz ) COnmcaHme )

1 l PaBHOMepHO pacnpegeneHHas
384 8 Harpyska. KoHLbl 3akpeneHbl

5 l PaBHoMepHO pacnpegeneHHas
384 8 Harpyska. KoHLbl cBO60HSI

1 l JlokannsoBaHHad B LeHTPE Ha-
192 4 rpy3ka. KoHLbl 3aKpernneHbl
L l JlokannsoBaHHasa B LeHTpe Ha-
48 4 rpy3ka. KoHLpel cBO60AHbI

Ana MmomeHTa l/IHepLI,I/IVIJ n naowaanm nonepevHoro ceveHna yTenanTend nmeem:

S=118,5(d - 26), rae 118,5 — WmpvHa NaHenn B cM, & — TOALLMHA MeTananmyecko obLumeky, d — ToALLMHA NaHenu.
3nechb 1 ganee Mbl 419 NPOCTOThI OyAeM CUMTaTb METANINUYECKYH OBLLIMBKY FAAKOW, TO eCTb HEMPOPUANPOBAHHON.
MpodunmnpoBaHHas 06LLIVBKa OTIMYAETCA ropa3ao 60/1ee BbICOKMM MOMEHTOM UHEPLIMY, KOTOPbIV 3aBUCAT

OT ry6UHbI MPOGUANPOBAHWIA 1 MPUAAET NMAHENAM J0NONHUTENBHYH XECTKOCTb.

OfHOM 13 OCHOBHbIX XapaKTePUCTNK YNPYrix CBONCTB CIHABUY-NAHENN CNYXNUT MOAY/b CABWra ee CPeAHEro C1os,
KOTOPbIV B HaLLeM ciyyae BbINOAHEH 13 MI1Y. 3TOT BaxXHbI NapameTp n3mepseTcs, cornacHo EN 14509, B npouecce
NCMbITaHWUIM NaHeNN Ha 3o Npu YeTbIPEXTOYEYHOM BO3AENCTBIN.

LLInprHa rpy3opacnpefenmrenibHblX NAacTuH Ls AomkHa cocTanaTb 60-100 MM 4na NpefoTBpaLleHns MecTHOro
CAABNMBAHNA NCTOB OOLLMBKM NaHENN.
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PucyHok 9.
CxeMa ncrblTaHW Ha Nporvé Npu 4-To4eYHOM BO3ANCTBUM

F

(F — npunoxeHHasa cuna, r — Banvkm pagnmycom 15 MM, W — 13MepsieMblit n3rné naHenu, p —
rpysopacrnpesenutenbHble NAaCTUHBI TONWUHOK 8-12 MM U LUMPUHOW LS, 0 — BbIMYCK UCTMbITYEMOW NaHenu,
He npesblWwatoLLmin 50 Mm)

MO,EI,yJ'Ib CABuUra cpegHero ciod Gc PacCcHYnNTBIBAKOT MO (I)OpMy}'IaMZ
_ By ArEr Ay,
o=
EFI AFl + EFZ AFz

XEeCTKOCTb Npu nsrnée (19)

AF - I’
AX, = ——

56,348, fedopmaums, obycnoBneHHas nsrnbom (20)
AX; =AX -AX, Aedopmauys cagura (21)

AF - L
Go=——

6bchXS MOZy b CABUTa (22)

rae

E., — MOy b yNpyroctu BepxXHero Nncta obLmnekuy;

A_, — 13MepeHHas nioLlajb NornepeyHoro CeYeHNs BEPXHEro NCTa 06LNBKY

A, — 3MepeHHas NioLajb NonepeYHoOro CeYeHMA HKHEro IMCTa 06LWNBKA

E., — MOAy/b YNPYrocTu HAXHErO JINCTa 06LIMBKM

e — M3MepeHHOe PACCTOSHME MeXAY LIeHTPaMM TSXKECTU IMCTOB OBLLMBKM, TO eCTb (d/2 - 6/2)

AX — npornb B cepefnHe NponeTa Npw yBeanyeHnn Harpysku AF, paccumMTeiBaEMOn MO HAKNOHY IMHERHOrO OTPe3Ka
KPVBOM, BbIpaXatoLLei 3aBMCMMOCTb AehopmMaLn OT Harpy3km

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

NINCTOB OOLLUNBKN

b — n3mepeHHas WrprHa obpasua.

NcnbiTaHys, nposeseHHble B nabopaTtopun DowChemical cornacHo DIN 53294-1982, nokasanu, 4To MOAy/b CABUIa
HebonbLUVX 06pa3uoB MY coctaBngeT 21 krc/m?. OAHAKO ANA CIHABUY-MAHENen 6oiee BaxeH NHTErpanbHbIin
MOJyNb CABUIa, ONpesensemMbli METOAOM YeTbIPEXTOUEYHOrO BO3AENCTBIA.

CornacHo pesynsTatam 3mepeHni, mosynb casura GC ang MNMY-naHenein nexuT B AvanasoHe 40-45 krc/m2,
Mpy BLINOIHEHNI BCEX BbIYVCIEHWI Mbl YUYUTBIBAEM, UTO NaHe b NPOrnbaeTca Noj BO3AeNCTBNEM PAaBHOMEPHO
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pacrnpeAeneHHoro CoObCTBEHHOr0 BECa, TO eCTb Mog GOPMYINPOBKOV «Harpy3ka» He06X0ANMO NPUHUMATL TONBKO
BHELLIHIOK Harpysky, KoTopas AeiCTBYEeT Mo HOPMau K rOPU30HTaIbHO PACMONOXEHHOW NaHenu 1 HanpasaeHa
BHU3. TemnepaTypy Ha MOBEPXHOCTAX COHABUY-MAHENN B AAHHOM C/lyYae CYMTaeM OAMHaKoBOW. JonyCcTMblin Nporvo
CaMOHECYLLIMX MOTONOUHBIX U KPOBEbHbIX

naHener, Ha KOTOPbLIX MPU MOHTaXe pa3peLlaeTca OAHOBPEMEHHO HaXOANTLCA MaKCUMYM OHOMY YeloBeky,
NPUHUMaIOT paBHbIM L/200, rae L — anvHa nponetall. Ang dacagHbIX 1 CTEHOBLIX NaHener AonycTuMas BeanyHa
nporunba coctasnset L/10011.

B TabnuvLax Hxe NprBeaeHbl 3Ha4YeHNUa A0NyCTUMON Harpyskm ans x = L/200.
Tabnvua 20.

JOnNyCTVMble 3HaYeHVst paBHOMEPHO pacnpeaeneHHo Harpy3kn Anst CTPOUTENbHbLIX NaHenei «MpodXonoay»
C 3aKpenaeHHbIMN KOHLAMM

JonycTnmMas Harpyska (HeTTo), Krc/m?

EZﬁ?}?;aMM JIVHa naHenu, M CxeMa HarpyxeHus (4onycTumMblid nporné L/200)
2 3 4 5 6
40 141 82 52 33 21
50 183 109 71 48 33
60 224 136 91 63 44
80 307 191 131 94 69
100 390 246 171 125 94
120 473 301 212 157 120
150 598 383 273 206 160
180 723 466 335 254 199
200 806 521 376 287 226
Tabnuua 21.

JonycTrmMble 3HaYeHVs PaBHOMEPHO PacnpefeneHHON Harpy3ku Ana CTPOUTENbHbIX NaHenel «MpodXonoa» co
CBO6OAHBIMU KOHUAMM

JonycTnmMas Harpyska (HeTTo), Krc/m?
-;Zﬁg}?;aMM JINVHa naHenu, M CxeMa Harpyxenus (4onycTumblid nporné L/200)

2 3 4 5 6
40 106 47 21 8 2
50 144 68 34 16 7
60 183 91 48 26 13
80 263 139 79 46 27
100 344 189 113 69 43
120 426 241 148 94 61
150 549 320 202 133 90
180 673 399 259 175 121
200 755 453 297 204 143

29



Tabnuua 22.
JonycTMble 3HaYeHMA NOKANM30BAHHOM B LIEHTPE HArpy3Kky AN CTPOUTENbHbIX NaHenen «popXonom»
C 3aKpenNeHHbIMU KOHLAMMN

JonycTnmasn Harpyska (HeTTo), Krc/m?
EZCEiﬂ:?WM JINVHa naHenu, M CxeMa HarpyxeHus (4onycTumMblii nporné L/200)
2 3 4 5 6
40 167 146 123 100 78
50 216 194 170 145 119
60 265 242 215 186 158
80 363 339 309 278 245
100 462 436 405 371 335
120 560 534 502 466 427
150 708 680 647 608 567
180 856 827 792 752 708
200 954 925 890 848 803
Tabnnua 23.

JlonycTnMble 3HaYeHVst TOKaAM30BaHHOM B LLeHTPe Harpy3ku A1 CTpouTeNbHbIX NaHenel «MpodXonoa»
€O cBO6OAHBIMYM KOHL@MM

JonycTumMas Harpyska (HeTTo), Krc/m?
LZCEjﬁmin JIVHa naHenu, M CxeMa HarpyxeHus (4onycTimblii nporné L/200)

2 3 4 5 6
40 133 91 56 29 7
50 180 132 91 56 29
60 227 175 127 86 53
80 323 264 206 154 110
100 420 356 289 228 174
120 517 449 376 306 243
150 663 591 511 430 355
180 810 735 648 559 474
200 908 831 741 647 555

Ele pa3 noayepkHeM, UTo BCe NPUBEAEHHbIE BbILE aHHbIE MOJYYEHbI MyTEM TEOPETUYECKIX PACUHETOB NPK
PaCCMOTPEHNN UCKIOUUTENBHO BHELLHEN Harpy3kn, pPaBHOMEPHO pacrnpeieneHHo No BCel NaoLaam naHem
3a BbIUETOM ee COBCTBEHHOMO Beca. Takvm 06pa3oM, MpY BLIUUCIEHNAX YUUTHIBANOCh HE TONLKO BO3AENCTBME
BbILLIEYKa3aHHbIX HArpy30K, HO 1 MPOBUCAHME MaHeNN 3a CYeT COBCTBEHHOIO BECA, UYTO OCOBEHHO BaXHO

AN5 NOTONOYHBIX NMaHenein. Kpome Toro, Mbl MPeANONOXMUAN, UTO aAre3uns NeHomnoanypeTaHa C MeTaNYeCKUMM
NNCTaMK abCONOTHO MPOYHA U NPUHAAM JOMYCTUMYIO BEAMUMHY Nporunba L/200

Mp¥ BbIGOpE TO/LLMHbBI MOTONOUHbLIX NMaHeNein pekoMeHZyeTcs B 06513aTeNlbHOM NMOpsiZike PYKOBOACTBOBATHLCS
Tabnuuei 23, ecin B NpoLiecce MOHTaxa NaHenel nnaHMpyeTcs nepemeLlaTbcs no HUAM. B 3ToM ciyyae naHenb
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AOJIKHa BblAePXKMBaTb BEC MOHTaXHKKa MK0C COBCTBEHHbIN PaBHOMEPHO pacrlpep,eneHHbHZ BecC.

HpMBe,qu TakKXe BeNM4YHbI nporm6a naHenemn, KOTOprVI OHW NCMbITbIBAKOT TOJ/IbKO MO/, BO3,£I,el7ICTBI/I6M COBCTBEHHOIO
BeCa B 3aBNCMOCTN OT AJ/INHbI MPOJieTa.

MNpeacTaBneHHaa HUxXe Tabamua nonesHa npwn pacyeTe NapameTpoB NOTO/TIOYHbIX naHenemn, nepemelleHmne noaen
MO KOTOPbIM HM BO BPEMA MOHTaXa, H/ BO BpeMd sKChayaTaun He npeayCMaTpuBaeTCA, Tak YTo NaHenn
nporm6ar0Tc9 TONbKO NOA COHBCTBEHHbLIM BECOM.

Tabnvua 24.
BenvunHa nporvba NoToA0UHbIX NaHenen nNoj cobCcTBeHHbIM BECOM MPU OAMHAKOBbIX TeMnepaTypax 06LUnBOK

BennunHa nporvba B LeHTpe, MM

TonuwmHa naHenn, Mm [nvHa nponeta naHenn 6 m Macca naHenwu, xr
KoHUbl 3aKkpenaeHsl KoHLbl cBO6OAHBI
60 58 13,6 75,7
80 43 8,9 81,3
100 34 6,6 87
120 2,9 53 92,7
140 2,6 4,4 98,4
150 2,4 4 101,3
160 23 3,8 104,
180 2,1 34 109,8
200 2 3 1155

*HeobXx0AMMO OTMETUTb, UTO, COMIAacHO cTaHaapTy EN 14509, B J0NONHEHVE K yKa3aHHbIM 3Ha4eHnaM nporuba
AOMNYCKAeTCs HayaNbHOe OTKJIOHEHWE MaHeNn 0T HOPMaJIbHOro NMOOXEHNS BENNYMHOK A0 1/500 ee AnnHbI.

§3.3 HECYLUAA CNOCOBHOCTb KPOBE/IbHbIX MAHENEW

KpoBenbHble NaHe v CyLLecTBEHHO OT/IMUAOTCA OT CTEHOBBIX TEM, UTO OZIHA U3 UX NOBEPXHOCTEN CHabxeHa rny6oKoi
NpodUNNPOBKOA, MOITOMY ee Halnumne HeobXOAMMO 0643aTeNbHO YUUTBLIBATE B pacyeTax, pUcyHkmn 27, 28.

HecyLwmm xapakTepucTikam NpoduavpoBaHHbIX NaHenel NocBSLWLEeHO OrpOMHOE KOAMYeCTBO TeOPeTNYECKIX
nccnefoBaHuii. Bce oHW cogepkaT 40BOIbHO COXHbIE MaTeMaTUYeCKkme BbIKNAAKM, MO3TOMY Mbl 06paTUMCS K
YMNPOLLEHHON TeopuK, B OCHOBE KOTOPOE NEXUT HarsAHoe NPeanonoxeHme: MpUNoXeHHas K MaHenm Harpyska
pacnpeaenseTcs Mexay AByMs ee «He3aBUCUMbIMM» YaCTAMM: «TIOCKOW» 1N «rpe6HeBo». Tpu 3TOM 06e YacTu
naHenu n3rnbaroTcst OANHAKOBO, HO B AedOpMaLLMIO «MAOCKOM» YacTW, MOMMMO BCErO MPOYero, BHOCUT BKAAZ Takxe
CABWI CPeAHEro Cos MaHenw, Toraa Kak npu onnucaHum gedopMaunm «rpebHeBOM» YacTn YUUTLIBAETCA TONBbKO U3rn6
METaNNNYECKOK OBLLNBKM.

B aTOM Cnyyae, nonyyaem OTHOCUTENBHO MPOCTOE COOTHOLLIEHME /1S MPOrv6a NaHenn B LLEHTPe Mog AelicTBUEM
pPaBHOMEPHO pacrpeseneHHON Harpysku:

3
= i(1 —pN1+k)
384B; (23)
o ks, o6B
By +(1+k)B, 4Gy By =Eplp, 4,
E, A E.,A :
= ——rfntealfey 2 S = Gee'b = 4.G,,,
EpApy + EpyAp, d, (25)
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[oe Bs — KeCTKOCTb MO OTHOLEHNH K I/I3['I/I6y (M3rMbBHanA XecTKoCTb), S — XeCTKOCTb MO OTHOLLIEHWUIO K casury

«rnafikovi» vactu nadenw, Bd = E_ *I, + E,*I, = E_*1

F2

— N3rMBHAsA XeCTKOCTb «TPebHEeBOM» YacTw,

TaK KaK HUXHWA CNI0M Mbl cUMTaeM NNocknm, A. = b*e — spdekTBHaA NNoLLaAL CeYeHNA CPeAHero Cnog, e —
3hpPeKTrBHaA ToNWMHa CpeaHero cod, E., = E, — Moaynn ynpyroctin BEPXHEro v HUXHEro C10eB, KOTOPbIE Mbl
npeanonaraem pasHeIMn Apyr Apyry, G. — MOZy/b CABWIa CPEAHEro CIo4.

B Tabnvue 25 npuseseHsl 3Ha4YeHNA Harpy3Kku B KrC HETTO, TO €CTb 33 BbIYETOM COBCTBEHHOMO BECA, MPU KOTOPbIX
OAHOMPOIETHAsA KPOBebHasA MaHeNb NpormbaeTcs B LeHTpe Ha 1/200 cBoel AnnHbI.

Tabnuua 25.

JonycTnMble 3HaUeHUs Harpyskin Ha KpOBebHble MaHenn, COOTBETCTBYOLLMeE Npormbdy L/200, Harpyska cumTaeTcs

PaBHOMEPHO pacnpeseeHHOM

Ton-
LMHa
naHenwn,

Bennunna nponeta L, M

OnvHa naHenu, m

CxeMa HarpyxeHus (2onycTumblid nporné L/200)

MM
1.5 2 3 4 5 6
40 475 254 106 56 32 20
60 583 333 154 86 53 34
PTTTTRITe
80 690 414 200 119 76 51 . bbb v .L_
100 800 490 250 150 97 69
FEIT fu-
120 910 570 310 192 128 89
150 1075 700 389 249 170 120

O6paTtnte BHUMAaHWE, YTO BO3AENCTBME HArPy3KM, XapakTepu3yroLLenca npeacTaBneHHblMy B Tabnanue 25
3HaYeHVAMY, He MPUBOANT K Pa3pyLUEHIIO KPOBENbHOW NaHeNK, a N1Lb Bbi3blBaeT ee Npornb Ha 1/200 annHbl.
MOCKONBKY OHM PACCHUTBIBANUCE ANA TOPU3OHTANBHON MAOCKOW KPOBAW, TO, €CN KPOBAA UMEET HAaKNOH MOJ YI/IOM a,
NX HEOOXOAMMO YMHOXMTb Ha COS Q.

OTW AaHHble MO3BOSIAKOT nonyyYnTb O6LLL€e npeacrassieHne o AOI‘IyCTI/IMOIZ CHEeroBoW Harpyske Ha KpoBJ1H0 13 COHABWY-
naHenewn, Ho 6bonee TouHoe onpegeneHne ee Be/iN4MHbI Tpe6yeT TaKXe y4TblBaTb BO3MOXHbI 13r6 NaHenewn,
O6yCﬂOBﬂ6HHbIIZ Pa3HOCTbHO TEMMNEPATYP Ha NMNCTax NX obwyBkK. OKOHYaTeNbHble AONyCTMble PaCYeTHble 3Ha4YeHNA
CHEeroBoW Harpyskn Ha KpoBe/IbHYH MaHe /b 4O0J/IKHblI COOTBETCTBOBATb HOPMATUBHbBIM 3Ha4YeHNAM CHEeroBo
Harpyskn B ,ELaHHOIZ MeCTHOCTW.

CornacHo CI120.13330.2016, Tepputopusa Poccninckon desepaumm NoApassensercd Ha BOCeMb CHEroBbIX 30H.
HopMaTnBHbIe 3Ha4eHUA CHEroBOW Harpysku B 3STUX 30HaxX COCTaBAAOT:
CHeroBble parioHbl PO la II I v \Y VI VII VIII
Sg, Krc/m? 20 100 150 4200 300 400 480 560

BennumHa Sg npuBeseHa B pacyeTe Ha BeC OAHOro KBagpaTtHOro MeTpa CHeroBoro nokpoBa. PacyeTHoe 3HaveHve
CHEeroBow Harpy3kn Ha KpOB/IHO BblYNCNIAROT MO cbopMyne:

S=Sg*u (26)

KoadduLIMEHT Y 3aBUCUT OT HaKNOHa KPOBAW. TOYHEe, 3TO U eCTb KOCUHYC Yria HakNoHa KPOB/M COS @, O KOTOPOM Mbl
yxe ynommnHanu, ogHako CIM 20.13330.2016 npeanaraet pykOBOACTBOBATLCS 601ee LWMPOKMMU TPeOOBaHUAMU
N CYnTaTh

U =1 npw yrnax HaknoHa < 25°,
U =0,7 npu yrnax HaknoHa oT 25 ao 60° u = 0 npwu yrnax HaknoHa > 60°.

§3.4 PASPYUWAIOLLEE HAMNPAXEHUE MNPV NMOMEPEYHOM N3IMMBE
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Kak Mbl yxxe oTMedanu, o BO3AeCTBMEM NonepeyHoi Harpy3ku B MaHen BO3HWKaeT MOMEHT Ci, KOTOPbINA
CKMMAET ee BEPXHWI CNOM U pacTArMBaeT HUXHUIA. HanpsixkeHne cxaTusi B BEpPXHEM INCTE OBLUMBKU CIHABUY-
naHenu onpezenseTcs BbipaxeHWeM, ykazaHHbIM B popmyne 17.

max _ Md Md

=—E ==-—
on Top bS-(d-5)

(27)

BblLLe Mbl MpUBEV TeopeThYeckmne 3HaYeHNs 415 Tak Ha3blBaeMbIX JOMYCTUMbIX 3HAYEHWIA Harpy3KkK, Koraa usruné
naHenu coctasnsieT 1/200 yacTb ee AnnHbl. O4HAKO Ha CaMOM Aefle Harpy3ka orpaHUYMBaeTCs Heko NpeAensHol
BEIMUYMNHOW, B C/Ty4ae NpeBbILLEeHNUs KOTOPOY NaHe b paspyLLaeTcs. Bo3aencTBre Takon KpUTNUECKOW Harpy3Kku
Yallle BCEro COMpPOBOXAAETCS 06pa30BaHNEM CKNAAKM Ha BEPXHEM MCTe OBLLUMBKM NMaHenu, an, Apyrumm choBamu,
ero cvsiTvem, dotorpadus 3. HanpsikeHne acks, Mpy KOTOPOM OBLLUMBKA CMMHAETCS, BEIYNCASETCS MO ClieytoLLel

bopmyne (2), (8), (10):
Gcm = k3\l EFECGC (23)

Kak 1 npexe, 3aecb E. — MOZyNb ynpyrocti CTanbHoR 06wmnskn, E. — MoAy/b yIpyrocT NoNnypeTaHoBo
cepaLeBnHbl U G, — MOJyNb ee cABUra.

ﬂpI/IHﬂTO CYNTATb, YTO 3MI‘II/IpI/ILI€CKI/|IZ KOQd)d)IALLI/IeHT k onpegender «kaveCTBO» NMaHenn n 3aBNCnNT
OT cnocoba ee N3roToBNeHUS:

e k paBeH 0,65 ansd CcaHABWY-NaHenel co cpeaHuM cnoem 13 MY, n3rotaBanBaeMbIX HeMPepbIBHbIM CMOCO60M,

e k nexxuT B agnanasoHe 0,5-0,65 ans Bcex OCTanbHbIX COHABUY-NAHENEN, B TOM YNCe 1 NaHeNen n3 MMHBaThbl
nnw Y, n3rotaBamBaeMblX MEPUOANYECKM CNoco6om.

Esponericknin ctaHgapT EN 14509 ycraHasnmaeT k = 0,5 4ns BCeX TUNOB CIHABUY-NAHENEN.

MOMEHT CuA, BO3HWKAIOLLMIA NMPU BO34eNCTBUM PaBHOMEPHO pacnpefeneHHon cubl F Ha HesakpenaeHHyr naHenb
B MOMepey"HOM HamnpaBAeHUW, PacCUnTLIBAETCS Mo popmyIe:

w=E
8 (28)

rae F— nonHas AeicTByOLLAs Ha NaHeb C1na, BKIKUatoLlas ee cOBCTBEHHbIV BeC, a L — AnvHa naHenu.

N3 dopmyn 26 11 28 ans BENNUMHBI HANPSAXKEHNS NOYYaeM:
FLd
O-m = 2
85-b(d-5) (09

OTcrofia BbIBOANTCSH BblpaxeHne ana paspyLuaroLu,eM CWNbl, KOTOPaA NpmBoanT K oGpaaoaano CKNaZloK Ha BeEPXHEM

CI0e CIHABMY-NaHEeNMN:
2
F :8175'2+5)k3/EFECGC
(30)

OTmeTnM ellle pa3, 4To dopmyna 30 onmncbIBaeT NMOJHYH CUy F, AECTBYHOLLYIO Ha He3aKpernleHHyH NaHenb, BKYas
ee CoObCTBEHHbIN Bec.

Tabnvua 26.
3HaueHWs paspyLuatoLLel cubl (Krc) Ana Tpex- 1 LWeCTUMETPOBbLIX NaHe e pa3HoW TONLLMHLI 6e3 yyeTa Beca caMmmx
naHenem. 3HayeHVs NpPUBEAEHbI ANt He3aKpereHHbIX NaHenei, nexallmx Ha onopax.

CTOJ‘ILLI,I/IHa naHenn, Mm )(L =3M )(L =6M™ )

40 390 143
50 499 194
60 607 247
80 822 350
100 1038 454
120 1250 557
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140 1469 661

150 1577 712
180 1900 868
200 2115 971

§3.5 PABHOMEPHO PACMNPEAENEHHAA MPOHTA/IbHAA HAFPY3KA HA BEPTUKA/IbHO 3AKPEN/IEHHYHD
MAHE/1b. BETPOBbIE HAMPY3KN HA OMPAXXOEHNA N3 C3HAOBUY-NMAHENEN

HeCMOTpﬂ Ha TO YTO npeacTaBNeHHble pacyeTbl HOCAT NCKTHOYNTE/TbHO TeOpeTI/I‘v{eCKI/IIZ XapakTep, OHN AakoT
peannctnyHoe npeacraBsieHne 0 MPOYHOCTHBLIX XapaKTepncTmkax CQHABMM—HaHeﬂeM
C HanoJ/iHMTEeNneM 13 neHonoanypeTaHa.

Ha MPaKTrKe BHeWHWE CTeHbI COOpy)KeHVIVI B OCHOBHOM NCTbITBIBAOT TEMMEPATYyPHbIE N BETPOBbLIE HAarPy3Kn.

MepeieM Tenepb K aHaNM3y BETPOBbIX HAarpy30K Ha 3aKpenIeHHyH CTEHOBYO NaHenb. [JaBneHuve Betpa
Ha ee NOBepPXHOCTb onpesenseTcs Gopmynol bepHynnu:

1,
P=—pv
2 31

rae p= 1,25 Kr/mM3, v — cpesfHsAa CKOPOCTb BETPA B AAHHOW MECTHOCTU.

Mpy NPOEKTUPOBAHUK 34aHNN 13 NaHeNen HeobxoaMMO pykoBoAcTBoBaTbCS CIM 20.13330. 2016 «Harpy3kn

1 BO3AENCTBUSA», FAe AeTa/lbHO Pa3bACHEHbl METOAb! pacyeTa BETPOBOW HArpy3KkM B 3aBNCUMOCTI OT MECTHOCTH,

B KOTOPOW BEAETCH CTPOUTENBbCTBO, BbICOTbI COOPYXeHUA 1 T. 4. ObcyanM nonoapobHee A0NyCTMYHO PAaBHOMEPHO
pacnpeseneHHyr Harpysky Ha BEPTVKAIbHO 3akpenieHHy CTEHOBYHO NaHeb. B CyLLHOCTH, C HEKOTOPbIMA
[AONYLLEHNAMM BETPOBYH HArpy3Ky MOXHO CUYMTATb PAaBHOMEPHO pacnpeseneHHOM, MO3TOMY pe3ynbTUPYHOLWNA N3rnb
naHenn byaeT onncelBaTbCA GOPMYION:

_ 5E° . E
384E.J, BE.Sc 5

13 pacyeTa HeObXOAMMO NCKIOUNTE COBCTBEHHbIN BEC NaHen, MOCKONbKY OH A€ACTBYET B HanpaBaeHy,
nepneHAnKyNapHOM BETPOBOW Harpy3ske. COrnacHo eBponencknm pekoMeHAaumnsamM no CIHABUY-NAHENAM,
3a JIONYCTUMYHO Harpysky 418 CTEHOBbIX MaHeNel NPUHNMAarOT Takyk Harpysky, Npu KOTOPOW NPorné naHenu
He npesblwaet L/100, rae L — AnvHa naHenu.

Tabnvua 27.

JlonycTMble 3Ha4YeHUA Harpysk Ha CTEHOBYHO O4HOMPOIETHYHO NaHe b

JonycTnmMasn Harpyska (HeTTo), Krc/m?

EZCEiﬁZ?wM JHa NponeTa naHem, m CxeMa HarpyxeHus (4onycTumblii nporné L/100)
2 3 4 5 6
40 264 126 67 39 25
50 355 176 97 58 37
60 448 230 131 80 51
80 638 344 203 128 85
100 831 463 282 182 123
120 1026 585 365 240 165
140 1220 710 452 302 210
150 1320 773 496 334 234
160 1418 837 540 367 258
180 1615 964 630 433 308
200 1813 1092 722 500 360
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Tabnvua 28.
JonycTMble 3HaYeHUA Harpysky Ha CTEHOBYHO ABYXMPOJIETHYHO NaHe b

JonycTnmas Harpyska (HeTTo), Krc/m?
;2/;31”;:%’\/' [IMHa NponeTa naHenu, m CxeMa HarpyxeHnus (4onycTumblii 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, Npwv CkOpoCTY BeTpa v=20 M/C BEMYMHA BETPOBOW Harpy3ku COCTaBUT:

P, =l-1,25-202
2 Kr/M*C2 = 250 H/M2 = 25 krc/M? (33)

Hanpumep, NaHens AnVHOM 6 M 1 TonLMHOM 100 MM NP Takoi Harpy3ke OTKNOHUTCA OT HOPMaabHOro
NONOXEHUSA Ha 6 MM.

CornacHo CI120.13330.2016 «Harpy3ku 1 BO34eNCTBUA», MpW pacyeTe C1ibl BETPa HEOBXOANMO yUnTbIBaThL
HeKoTopble MOMpPaBoYHbIe KO3GOULMEHTDI:

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

rae kosdouumeHT Ce(z) 3aBUCUT OT KaTeropumin MECTHOCTW U BbICOTbI, @ a3POANHAMUYECKUIA KoadduumeHT Cp —
OT GOPMbI MOCTPOWKN U T. 4.

B CHwuIM 2.01.07-85 faHbl NOAPOGHbIE YKa3aHNS O METOAAX BbIUMCAEHWS 3TUX MOMPaBOYHbIX KO3GOULIMEHTOB

B COOTBETCTBUM C MECTOMONOXEHMEM, MPUYEM HE TONIbKO C reorpaduyeckon LMPOTOM, HO 1 C NOKaNbHbIMM
0COBEHHOCTAMN PACNONOXEHMA NOCTPOKN, ee 6IM30CTbIO K MOPIO, APYrMM MOCTPOViKaM, ropam 1 np. OnpegeneHve
BETPOBOW Harpy3kun Ans 3aaHHOMO PEroHa 1 MECTHOCTM MO3BONAET NOAOOPaTL A/IMHY CTEHOBOW NaHenu To nan
WNHOW TONLLMHbBI C MOMOLLbHO TabAULbI 3HAYEH WA JOMYCTVMO Harpy3Ku.

§3.6 BEPTUKA/IbHAA HATPY3KA HA CTEHOBDIE MAHE/TN
MPOYHOCTN CIHABMY-NaHeNel Npu BepTMKanbHOM (MPOAOABHOM) CAABANBAHNM MOCBSILLEHO OFPOMHOE KONMYECTBO

TeopeTnHecknX N 3KCneprnMeHTaIbHbIX I/ICCJ'Ie,CI,OBaHl/II‘/JI.

PacCMOTPUM MX OCHOBHbIE BbIBOALI, KOTOPble MOATBEPXAAOT, UTO MaHe M OTHOCUTENbHO HebOIbLLIOMO pasMepa
06/1a4ar0T JOCTaTOUHOW MPOYHOCTLIO A1 COOPKM HEeCKapKaCHbIX COOPYXEHWA.

CornacHo pesynsTaTam UCCeoBaHWN, BepTrKanbHOe AaBNeHne Ha C3HABUY-NaHeNb NPUBOAUT K BO3HNUKHOBEHMIO
no KpaiHel Mepe YeTbipex TUMOB AedopmaLim:

35



PuncyHok 11.

AkCnanbHoe (MPoAO0NAbHOE) AaBNEHNE Ha CIHABMNY-NAHENb 1 BO3MOXHbIE TUMbl Aedopmaumn: A — obLynin n3rnb, B —
MN310M cepaLeBnHbl, C — 06pa3oBaHme MVUKPOCKNAA0K 1 BMATVH Ha MOBEPXHOCTU MeTanna,

D — obpasoBaHve CcKnaakm

ByaeM CYNTATb NaHeNb NaeaibHO pOBHOIZ. TaK KaK XeCTKOCTb ee MeTa/INYeckor 06LINBKM BO MHOIO pa3
NMpeBOoCXoAnT XXeCTKOCTb cepAueBUHbI N3 BCMNEHEHHOTO NoINypeTaHa, To,

TaK Xe KaK 1 B C/lydae C NornepeyHblM MexaH14eckMM Bo3encTB1eM, MPY NPOAOIBHOM (akcnanbHOM) AaBAeHNUM

Ha C3HABWY-MaHeb BCHO HArpysky NPUHUMALOT Ha Cebs ee MeTanmyeckre NoBepxXHOCTU. OAHUM 13 BO3MOXHbIX
TMNoB AedopMaLn NaHenn Npw 3TOM SBASETCS ee PaBHOMEPHBbIV U3rn6 (PUCyHOK 11 A) C yBeNMYEHWEM Harpy3Ku
BMNOTb 10 KPUTUYECKOM, TaK Ha3blBaeMO 31MNepoBOI Harpysku, KOrAa OTKIOHMBLUASACS OT HOPMasbHOMO MONOXEHMS
naHenb ye He CNocobHa BePHYTbCS B HErO 1 OTKIOHEHWEe HapacTaeT 40 6eCKOHeYHOCTU:

7’By _’bs-(d-5) .
pr pL " 39

3aeck n3rnbHasa XecTkoCTb NaHenn obosHaveHa BS. KoadduumeHT B 3aBUCUT OT cnocoba 3akpenaeHnsa naHenm:
3 =2, ec1 NaHeNb XecTKo 3aKkperieHa BHU3Y,

=1, ec1 NaHenb BHW3Y 1 BBEPXY 3aKPEerIeHa «LLapHUPHO,

=1/, ecnv NaHenb BHM3Y 3aKpenieHa XecTko, a HaBepxy «LLApHNPHO», 3 = 1/2, eCnn NaHeb BHU3Y 1 BBEPXY
3aKperieHa XecTKo.

3n0M cepaLeBHbI ONpefenseTca ee MOAyneM CABura:

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

rae b — 3To no-npexHeMy WprHa naHenu (B Hawem ciydae 1185 mm), & — ToNLwmMHa MeTaIIMYECKOro NCTA
(0,5 Mm), G, — MOay/b CABUra CepALEeBnHbI (MeHONoANYypeTaHa).

F,=

OTMETMM, UTO 31ANepOBbIA MPOrnG NaHeNn MOXET BO3HUKHYTb MPY MEHbLLIEN Harpyske, YeM U3N10M CepALEBUHDI.
XoTs Kaxzaplii 13 TMNoB gedopMaLim NPOLLLE ONMUCLIBATL MO OTAENBHOCTY, Ha MPaKTUKe OHW Yalle NPOosBASIOTCA
COBMECTHO W, MO AOCTUXEHWUM HEKOETO KPUTUYECKOTO YPOBHS Harpy3ku, MPUBOAAT K robanbHOMY PaspyLLIeHNO
naHenu. BeamumHa 3Toi KpUTUYECKO Harpy3kn onpeaensieTcs COOTHOLLEHWEM:
1 1 1

=—+

F,F, F

(37)
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Tabnvua 29.

KpuTunueckas paspyllatollas c1na, NpuBoAALLAs K Heo6paTUMOMY U3rnby (MOBPEXAEHNIO) BEPTUKANBHO

Harpy>xeHHol naHenn

TonwmMHa naHenen, Mm

Fcr (npn 3=2)

L=3m L=6wmMm /

L=25m
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

O6pasoBaHve CKNaAKV UK BbIMyYMBAHWE NAHEN MPOUCXOANUT MPY HEKOTOPOM KPUTUYECKOM 3HaYEHMN HaNPsKeHNS,
onpeaensieMoM BblpaxeHuem (23). KpUTnueckon Harpyskow, Bbi3blBatoLLel BbiMyUYnBaHUE UM 0BPA30BaHMe CKAALKN
Ha 1AeanbHO POBHOM NaHeNn, yCTaHOBNEHHOW BEPTUKANBHO W 3aKPErIeHHONM BHI3Y, NCKIHOYasa BPaLLeHne

N KpyYeHue, cnesyeT cYnTaTh BeINYMHY

F. =28 -bKy/E.E.G, ~5-B[E.E, G, ~ 6620

Krc (38)

ecn npn Takom Harpyske He I'lpOI/I3OIZAET rnobanbHoe paspyweHne naHenn.

B BbipaxeHunK (38) NUCTbI OOLLMBKM MaHeNV, Kak 1 Npexae, 0AMHaKoBbl 1 kKo3bduumeHT k = 0,5.
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[JIABA 4. CTEHOBbBIE N KPOBEJIbHbIE
NAHENTN NMPON3BOACTBA
«MPOMX0N0a»

§4.1YC/10BHbIE OBO3HAYEHUWA

B 3aBMCMMOCTM OT TMNa NaHenemn, BUAA yTenanTens, rabapuTHbIX Pa3MepoB U B1AA 3aMKOBOIO COeANHEHNS, NaHem
«MpodXonos» 0603HAUAOTCA B COOTBETCTBUNN C HUXEMNPUBELEHHON CXEMO.

CxeMa 0603HaYeHus:

X X X XXX - X / X - X

12 3 4 5 6 7

1. Tnun ytennntens PIR Premier, PUR Classic

2. Obo3HaueHme BMAA KOHCTPYKLMY NaHeNn: naHenb TpexcnonHaga cteHosas MNCT, naHenb TpexcnoHas KpoBenbHas
MKT

3. TN 3aMKOBOIro COeUHEHWS:

* CTaHZAPTHbBIN 3aMOK /19 CTEHOBbIX NaHes1en

* 3aMOK A/191 CTeHOBbIX NaHenel Z-Lock (Z)

* 3aMOK A/14 CTEHOBBIX MaHesNeil Co CKpbITbIM KpenaeHem SECRET FIX (SF)

* CTAHAAPTHbIV 3aMOK AN KPOBEbHbIX MaHeNen; 3aMoK AN1d KpoBebHbIX NaHener Z-Lock (2)
4. TabapuTHble pasMepsl (A11Ha B CAHTUMETPAX, LWMPUHA W TONLLUMHA B MUAAMMETPAX)

5. YcnoBHoe 0603HaueHve B1Aa NOBEPXHOCTN HAPYXHOW CTOPOHbI COHABUY-NAHeN

6. YCN0BHOE 0603HaYeHme B1AA MOBEPXHOCTU BHYTPEHHEN CTOPOHbI CIHABUY-NaHENN

7. Obo3HauYeHMe Ha YNakoBOYHbBIX IUCTaX UM COMYTCTBYHOLLEN JOKYMEeHTaLmMm

MprMep YyCNOBHOMO 0603HaYeHVd TPEXCIOMHON CTeHoBOM NaHenu ¢ PIR Premier, co cTaHAapPTHBIM TUMOM 3aMKOBOIO
coemHenHns, anHor 600 cM, pabodelt WwinprHoi 1185 MM, TonwmHom 100 MM, C TMCTOM 13 OLMHKOBAHHOM CTann

C HapY>XHOW CTOPOHBI 1 13 KpaLleHoro MeTanna RAL 9003 ¢ BHyTpeHHel Npu TOALLVHE NOAMSIGUPHOTro NokpbITUA RAL
25-30 MKM:

PIR MNCT 600.1185.100 - Zn/Ral9003

§4.2 TEOMETPUNYECKME XAPAKTEPUCTUKU

1. Tvn naHenel:

+ CTeHoBbIe CaHABMY-NaHenu ¢ HanoaHuTenem PUR Classic: PUR MCT

+ CTeHOBbIe COHABUY-MaHenn ¢ Hanonnutenem PIR Premier: PIR MCT, PIR MCT Z, PIR MNCT Sk
+ KpoBesnibHble caHABMY-NaHenn ¢ Hanonxutenem PIR Premier: PIR KT, PIR MKT Z

2. TN 3aMKOBOIro COeIMHEHWS:
+ CTaHaapTHbIV ang MCT v MNKT
+ Z-Lock (Z) pnst PIR MCT v NKT
+ SECRET FIX (SF) pna PIR MCT

3. Pabouas WupuHa naHenen:

+ 1185 mm anst naHenein PUR MCT, PIR

+ MCT 1180 MM anst naHenen PIR MNCT Z
+ 1000 MM Anst BCEX TUMOB MaHenewn

4. MuHumManbHasa anvHa nadener: 2000 MM Ana BCeX TUMOB NaHenen

5. MakcrmManbHas AnnHa naHenem:

+ 9300 mm ana PUR MCT

+ 16000 mm anga PIR MCT; PIR MCT Z, PIR MCT SF
+ 13600 mm anga PIR TMKT; PIR TIKT Z

6. TONLMHbBI COHABWY-NaHene:

+ 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200 mm ana PUR MNCT
-+ 40, 50, 60, 80, 100, 120, 150, 200 mm anga PIR NCT

+ 50, 60, 80, 100, 120, 150, 200 mm gns PIR MCT Z; PIR NCT SF

-+ 30, 40, 60, 80, 100, 120, 150 mm ang PIR MKT
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+ 50, 60, 80, 100, 120, 150, 200 mm ang PIR MKT Z

Mpodnanposka NOBEPXHOCTM MeTanNa NpUAAeT NaHensaM AONOAHUTENbHYHO XeCTKOCTb. feoMeTpuyeckme
XapaKTePUCTUKM NaHeNei, TUMbl 3aMKOBOr0 COEAMHEHWS U BUALI HAKaTOK METaNINYECKMX IMCTOB YKa3aHsbl
Ha pUCyHKax HXe.

PrcyHok 12.
FeoOMeTpusa CTEHOBOWN CIHABUY-MNAHENN CO CTaHAAPTHBIM 3aMKOBbIM coeanHeHnem (MCT).
Pabouas wuprHa 1000 1 1185 mMm.

TonwmHa caHABMY-NaHen 50 Mm

50

20 o©
1T

20

TonwmHa caHABMY-NaHen 80 Mm

/
= <8 CIEE

[

TonwmHa caHaBMY-NaHen 100 Mm

100

TonwmHa caHABMY-NaHenn 120 mm

20
1T
- T C
S g 8 >l
C
20

TonwmHa caHABMY-NaHenn 150 Mm

55

60
120

30

20 0
el Vo)
=
Qo © ) ol K
0 S S| ©
AN
20 S
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TonwnHa caHaBUY-naHen 200 Mm

1. 20 20

40 60 40 |30

24
55 ‘32‘ 6?8 32 |34

YnnoTHUTNbHAS NeHTa CUNMKOHOBBIN repMeTHK
WM MOHTaXHas neHa

CMN1KOHOBRIN repmMeTuk ‘ 1~3MM
SIIIARLIGR
SLRRIIERKS

PrncyHok 13.
CTbIK CTEHOBLIX MaHes1ei Co CTaHAaPTHLIM 3aMKOBbIM COenHeHVeM

CranfapTHas HakaTka «[podXonosa» (PH)

25-5 41 z &»
= -~

I=
15 ]

Be3 HakaTku «[podXonoaa» ()

20

Ch

PucyHok 14.
Buapsl npodnnnMpoBkM BHYTPEHHEeR CTOPOHbI C3HABWY-NaHenel MNCT

CraHaapTHaga HakaTka «[popXonosa» (PH)

4 2

0 255 Al 41 4 |41 m_‘ 20

(B
15 ]
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Be3 HakaTku «[podXonoaa» (M)

Q ’

PuncyHok 15.
Bunabl NpodUANPOBKM HAPYXHOW CTOPOHbI CIHABMY-NaHenern MNCT

o
S
o ~N
paboyas WnpwHa narenen - 1000; 1180 =
LN
0 )
[
PuncyHok 16.
FeoMeTpus CTEHOBOW CIHABMY-MAHENN C 3aMKOBbIM coefuHeHmnem Z-Lock (MCT 2)
CUWnN1KOHOBBIV FepMeTUK YnnoTtHuTenbHas neHTa
WU MOHTaXHas neHa
€
CWnNnKOHOBBIN repmMeTUK
PuncyHok 17.
CTbIK CTEHOBbIX MaHenel ¢ 3aMKoBbIM coearHeHveM Z-Lock
HakaT-Tpaneuwns ¢ warom 100 (T1)
L
‘ 100 ‘ 100 ‘ 80 20 21.8 o
1= ]

13.5 8.3

]

bes HakaTku (')

5.5

o 1L 89 83

CTaHaapTHas HakaTka «MpodXonoaa» (PH)

245 41 4 41 4

5.5
1
3
15
]
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PucyHok 18.
Buabl npoduanpoBKY BHYTPEHHEN CTOPOHbLI CIHABWY-Nanenert NCT Z

HakaTt-Tpaneuwnsd c warom 100 (T1)

S 89 13.5 83
1| T Ti (e i—
195 |90 | 100 | 100 80 | |20 21.8 L 0

HakaT-Tpaneuwns ¢ warom 200 (T2)

20 13.5
Jil
200 200

CraHfapTHas HakaTka «podXonoaa» (PH)

S 90 i’L

t f
245 41 4 41)_ 4 24.5 2

be3 HakaTku (')

‘0 8.9 bes Hakatku (') 83

o

5.5

PucyHok 19.
Bunabl NpoduanpoBKY BHYTPEHHEN CTOPOHbLI COHABWY-Naxener NCT Z

—

50...200
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PucyHok 20.
feoMeTpusa CTEHOBOW CIHABUY-MAHENM C 3aMKOBbIM coeanHeHnem SECRET FIX (MCT SF)

lepmeTuk  YMAOTHUTeALHAsA AeHTa
HIH MOHTaHHAA TTEHd

DY
F-”

epMeTHK

PucyHok 21.
CTbIK CTEHOBBIX COHABWY-MAHEeNel ¢ 3aMKoBbIM coeagriHeHem SECRET FIX

Hakar-tpaneuus ¢ warom 100 (T1)

pki 21.8 100100 80 20 19.5
v 135 89 T o

bes nakatku (1)

5.5

8.5

PrcyHok 22.
Bunabl npodUAnpPOBKM BHYTPEHHEN CTOPOHbLI CIHABWY-NaHener MNCT Sk

3.1 20.2 Hakar-Tpaneius ¢ warom 100 (T1)
— 135
|z
158 || 100 | 100 20 | 80 100 100
] 33,1 20.2 Hakar-Tpaneuus ¢ warom 200 (T2) 50.5 —
M~ 13.5 =
|-|=‘_ —_—
15.8 |1 100 20 180 100 100 16.8 —
g J31 202 Hakar-yron c warom 100 (V1) 205 E
i - P
™ _115.8 100 1100 8 100 100 16.8 =
3l 33 20.2 Ees naamon (1 50.5 u__'_a
i - e3 Hakatku () =
. 15.8 =
Haxarka 3 yrna c warom 200 (V2)
] 33,1 20.2 50.5 —
e 1104545 110 1104545 _110 EE
|l=" =
3.6 16.8 =
Hakatka kombBuHMpoeantas  (K) 50.5 _
20454555 200 =
r
200 2.6 135 16.8 =

v

®OpPMbI CTBIKOBOYHbIX 3aMKOB HAZLEXHO COEAMHAOT MeTaNNNUYECKUIA NACT C MONNYPETAHOBLIM CepAeYHUKOM
6narosapst TOMy, UTO B «Ma30BOM» YaCTW Kpaih METaNIMUYeCckoro N1CTa NPOHK3bIBAET CPeAHWN CON.

Takas KOHCTPYKLWMA CTbIKOBOYHOIO 3aMKa 3Ha4YMTENIbHO CHXAET PUCKK MOBPeXAeHWA NMaHeNn NMpn TDaHCMNOoOPTNPOBKe
1 MOHTaxe. B cTeHOBbIe NaHenn, KOTOPbIe MPON3BOAATCA Ha nepnognyeckmnx 1MHnAX, no Tpe6OBaHI/II-O 3aKa34khka

43



YCTaHaBNMBAKOTCA CTAMMBakOLLINE «3KCLUEHTPWKOBbIE» 3aMKWN BAO/1b BCel ANNHBbI ANA bonee NIOTHOroO CTArMBaHUS

naHenern mexzy cobor npy MOHTaxe.

PncyHok 23.

PucyHok 24.
FeomeTpusa KPOBENbHOM CIHABUY-MAHENN CO CTaHAAPTHLIM 3aMKOBbIM COEJMHEHNEM

1000

250 250 250

250

40

JKCLEHTPKMKOBLIE 3aMku/ B MaHensax PUR MCT

¥

pabouyas wupuHa naHenen 1000

PucyHok 25.
CTbIK KPOBE/IbHbIX NaHenel co CTaHAaPTHbIM 3aMKOBbLIM COeAMHEHeM

YRNoTHUTENbHANA NeHTa
nnmn repMeTuKk

YnnoTtHUTenbHas neHTa

nnn MOHTaXHad neHa

SHRXRRAS
RS
RERLKS

repmeTrK unu

OyTUNKay4yKOBbIN LLUHYP
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PucyHok 26.
Bunabl npoduanpoBKY BHYTPEHHEN CTOPOHbLI CIHABWY-NaHener MKT.

CraHaapTHas HakaTka «[MpodXonoaa» (PH)

25.9 41. 4 4] 25.9

be3 HakaTkn

PucyHok 27.
Buna npoduanpoBKM HapyXXHOW CTOPOHBI CIHABMY-NaHenen MKT
1000
250 ‘ 250 250 250
34.75 | 190 60 20
| T g
EVASEE <
b
o
34 4 36 w3
PrcyHok 28.
FeoMeTpus KPOBENBHOM CIHABUY-NAHEN I C 3aMKOBbIM coeanHeHeM Tuna Z-Lock (MKT Z)
1000
.
250 250 250 D

[ /\ \ SO /_><
<t X
)\>\( Kv A
\/\/\/\/\/\/}><V>/vvv\/\/\/\/&y\/\/ /VV\/VV>/\/\/\KX
CSESESASAY SIS ALK KKK
CSESCSASASS SIS K S SCSESAS
S % CSESESESESES SASAX &>/<<%
NSNS /\< AKX /\/\/\XX/\/\//<
) 9:.9:.9.9.9:.9.9.9:9.9.9:9:9.9:.9.9.9.9:.9.9.9.9.9.9.9.9.9.9.9,

paboyas wupnHa nanenen 1000
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PucyHok 29.
CTbIK KPOBE/IbHbIX C3HABUY-NaHeNel ¢ 3aMKOBbIM coenHeHnem Z-Lock

YNnoTHUTENbHAagA NeHTa
nnmn repmMmeTuKk YRnoTHUTENbHAas NeHTa

fepmeTuK nnum
OyTUNKay4yKoBbIV LLUHYP

N

PucyHok 30.
Bunabl NnpoduanpoBKM BHYTPEHHEN CTOPOHbI CaHABWY-NaHenei MNKT Z

CTaHaapTHas HakaTka «[MpodXonoaa» (PH)

To) To)

° i :
1 2. ’

41_ 4 41 4

5.5

HakaTt-Tpaneuwns c warom 100 (T1)

4 <

19.3 g‘ 12.7 79.2 20.7 89.5

be3 HakaTku ()

e
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PucyHok 31.
Buna npodunavpoBKM HAPYXHOW CTOPOHBI C3HABWY-NaHenen MKT Z

250 250 250 250 n
(€}
93.1 93.1 63.8 24 &
2.5
N 2 /\ /AR ;
S
63.8 Lg{ 9

Tabnuua 30.

OcHoBHbIe LBeTa NannTpbl RAL, B KOTOpbIE OKPaLLMBArOTCA MaHenu

CHassaHme LseTa ) ( YcnoBHoe 0603HaueHve >
no wkane RAL CLASSIC

KpemoBblin, CnoHoBas KOCTb (aHr. lvory) RAL 1014

BexeBhlIlA, cBeTNas CIOHOBAast KOCTb (aH. Light Ivory) RAL 1015

CUHWIA HACbILLEHHBIA, CUHWIA CUTHaNbHBIA (@Hr. Signal Blue) RAL 5005

Fa30HHas TpaBa, 3eneHbll, 3eneHbli AncT (aHrn. Leaf Green) RAL 6002

3eneHbll MOX, 3e1eHbl TeMHbIV (aHrn. Moss Green) RAL 6005

Cepbli, cepblIli cUrHanbHbIM (@Hr. Signal Grey) RAL 7004

KopunuHeBbIn TeMHBbIN, lWokonaaHbIv (aHrn. Chocolate Brown) RAL 8017

Benas Houb, 6beno-cepblid, AbiMKa (aHrN. Grey White) RAL 9002

Benbii, 6ensii curHanbHbIv (@Hr. Signal White) RAL 9003

ANOMUHWIA CBETNILIN, CHEXHAsA KopoaeBa (aHr. Aluminum) RAL 9006

[MABA 5. TTPABUJ1A OBPALLEHWA
C NMAHENAMN. PESKA NMAHEJIEWN.
TPAHCMNOPTUPOBKA N XPAHEHUNE

§5.1 PESKA MAHE/IEN

CaHaBuy-naHenu ¢ PIR uan PUR Heo6x0AMMO MoApe3aTh TONAbKO INEKTPUUECKNM NOHB3MKOM UK LMPKYISPHON
MO CO CneLranbHbIM PEXYLLIM ANCKOM ANA CIHABMUY-NaHenen. Tonbko B 3TOM C/lydae rapaHTnpyeTca poBHas
NNHKA oTpe3a 6e3 60bLLNX 3a3yOpuH (cM. oTorpadus 4, 5). Pe3ky naHenen Npomn3BOAAT Nepes CHATUEM 3aLLMTHOW
MOIN3TUIEHOBOM MAEHKN.

KaTeropmuyecku 3anpeLyeHo pe3aTb NaHean Npy NOMOLLM yraownndoBansHOM MaLMHKK!

§5.2 YNAKOBKA, TPAHCTOPTUPOBKA U XPAHEHWE C3HABWY-MNAHEEN

YMAKOBKA C3H/BUY-MAHENEN

MeTannmueckme NOBEPXHOCTU CIHABUY-NaHenel «MpodXonoa» 3almiLeHbl MOAUSTUAEHOBOM NAeHKON 35—50 MKM,
KOTOpas yAANSAeTCs noc/ie MOHTaxXa naHenein.

BH1MaHwWe! YaaneHne nneHkn 4O MOHTaXa MOXET MPUBECTN K MOBPEXAEHWNIO NaHenel. [neHKy pekoMeHayeTcs
YAANNTL Cpasy Nocie MOHTaXa WaKn He NMo3AHee Tpex MecdaLeB C MOMeHTa MPOV3BOACTBA NaHeNn. YAaneHue nieHku
nocsie Tpex MecdLeB C AaTbl MPOW3BOACTBA 3aTPYAHUTENBHO VI MOXET NPUBECTU K HAPYLLEHWNIO BHELLHEro Buja
NOKPbLITUS CIHABUY-NAHENEN.

MaHenu yknaapiBakoT B Nayky BblcoTon Ao 1200 mm. KonvuecTBo naHener B nayke 3aB1UCUT OT TONLLMHDI
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1 TUNa naHenen.
Mpuv ynakoBke UCMOb3YHTCA NUCThI KAPTOHA, KOTOPbIE 3aLLMLLAIT OT TPEHUS MPY TPaHCMOPTUPOBKE.

Kaxzas nayka cHabxaeTcs ynakoBOYHbIM IMCTOM C yKa3aHEM HOMepa 3aKa3a, KoNM4ecTBa, pasmepa, Mapkm
1 obLLero Beca naHenen.

YMAKOBKA COHABWY-MAHENEN C PIR PREMIER
Yrnbl yNakoBKM 3aLyLLeHbl BEPTUKaIbHBIMN METaNNNYECKNMI YTOSIKaMN.

[na navek ¢ KpOBe/IbHbIMW MaHeAMN Ha yriax AONOHUTENbHO YCTaHOBJ/IEHbI KAPTOHHbIE YTOJIKW, KOTOPbIE
3alMLLakoT OT TPEHWA MPY TPaHCMNOPTUPOBKeE.

Mauky 06MaTbIBAOT CTPETY-MAEHKOW C dUKCaLMel BEPXHEro C1os NAeHKW. [Nepexnect naeHku B cnoe 35—40%.

Mauky ycTaHaBAMBAKOT Ha MOANCTUPObHBIE 6PYCK U3 MOTHOrO NEHOMNACTA TOMLLUMHON 8 CM 1 NMAOTHOCTHHO
0T 35 Kr/M?. KonmuecTso 6pyckoB 3aBUCUT OT AfIMHbI NaHenek.

YMAKOBKA C3H/BUY-MAHE/NE C PUR CLASSIC

B MecTax KOHTaKTa ynakoBOUYHOMN NeHTbI C KpasiM/ 3aMKa MO IeHTY YCTaHaBAMBAtOT M1aCTUKOBbIE UV KAPTOHHbIE
YroAKK, KOTOPbIE 3aLLMLLAKT OT TPEHWSI MPY TPAHCMOPTMPOBKE.

Yribl yNakoBKM 3aLLMLLHbBlI BEPTUKANBHBIMY METANNINYECKUMU YTONKaMU.
Mauky 06MaTbIBAOT CTPETY-MNEHKOW W YCTaHABAMBAIOT Ha NOMUCTVPONbHBIE BPYCKM 13 MIOTHOIO NeHoMnNacTa
TOALLMHOW 8 CM 1 MNOTHOCTLIO OT 35 Kr/M?. KONMUYeCTBO 6pyCKOB 3aBUCWT OT A/INHbI NaHenew.

®otorpadud 6.
YnakoBka CaHABMY-NaHeneln «MpodpXonoa». Cnesa ynakoBKa CTEHOBbIX CIHABWY-NaHeNel, cnpaBa ynakoBka
KPOBeNbHbIX C3HABUY-NAHENEN.

~ P ———————
N e S

TPAHCMOPTNPOBKA
Ob6LLme pekoMeHaaLMK

«lpodXonoa» LOCTaBUT NPOAYKLMIO COBCTBEHHOIO MPOW3BOACTBA B MHO6YHD TOUKy Poccum nnam 3a pybex
aBTOMOBWbHBIM, XeNe3HOLOPOXHbBIM UM MOPCKAM TPAHCMOPTOM.

3aKaxuTe OCTaBKY Y HaC — crneumduka HalnX rpy30B TpebyeT TLATeNbHOro NoAxo4a K BbiGopy TpaHcnopTa
1 OTBETCTBEHHbIX NMePeBO3UMKOB. Mbl Mos6epem NpodeccroHaNbHbIX NePeBO3UYMKOB MO OMTUMaIbHOM LieHe Yepes
OHNaH-ayKUMOHBI, YTO6bI JOCTAaBUTL Balll 3aKa3 B LLEN0CTN 1 COXPAHHOCTM M MaKCUManbHO 6bICTPO.

Ecnv Bbl 3a6|/|paeTe COHABWY-MaHeN CaMOCTOATEIbHO, PapaHee BbIACHWTE Yy MepeBO34KKa, HET /i B €ro
aBTOTPaHCNOPTE CaMOe/IbHbIX KOHCprKLI.I/II7I (KpI-OKOB, YroJsikoB T.4.), KOTOPbIe MOTYT COKPaTWTb MaoLWaAb Ky30Ba
M noBpeanTb COHABWY-MaHeN Npu TDAaHCMOPTUPOBKE.

Morpyska CaHABMY-NaHesel B aBTOMOOUAL OCYLLIECTBAAETCH COOKY C ABYX CTOPOH. [103TOMY C 06eMxX CTOPOH Ky30Ba
Gypbl LOMKHBI PacnonaraTbCs CABUXKHbIE CTONKN.

BHyTpeHHWe rabapuTel eBpo-Gypbl AO/KHbI COOTBETCTBOBATL C/1eAyHOLLVIM TPEOOBAHUAM:
13600 X 2450 X 2600 MM (annHa X WrprHa X BbICOTA).

Ecnny aBTOMO6UAA rabapuThl MeHbLLE JaXe Ha 2-3 CM, COHABUY-TIAHEIV MOTYT He BOTU B Ky30B U NpUAeTcs
3aKa3bIBaTb HOBbIX TPAHCMOPT. [03TOMY HEOOXOAVMO YAOCTOBEPUTLCH, UTO MEPEBO3UMK NMOHMMAET BaXHOCTb
yKa3aHus TOYHbIX rabapuToB.

MaoLlazka Ky30Ba J0oMkHa 6bITb YMCTON, POBHOM 1 663 MOCTOPOHHWX NPeAMETOB.

YTOUHWUTE B TPAHCMOPTHOW KOMMaHWK, YCTaHOBAEH /K B Ky30Be Gypbl KOHHWK /15 NepeBO3KM KPynHOrabapuUTHbIX
N AIVIHHOMEPHbIX MaTepuanos, Hanpumep, Tpy6 nnv 6peseH. KOHHMK yMeHbLLIAET Noae3HyH NAoWaas Ky30Ba —
C3HABWY-NaHEeNM MOTYT He NMOMeCTUTLCS, XOTH rabapuTel aBTOMOBMAS COOTBETCTBYOT TPebOBaHMAM
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ANA NepeBOo3Kn naHenewn.

Y BOAUTENS AOMKHbBI UMETLCS KpenexHble peMHK: 0T 6 40 10 wTyk. «[podXonoa» He MPoAAeT 1 He CAAeT B apeHay
KpenexHble peMHN.

Bo BpemMa TpaHCnopTUPOBKN HeobxoAnMOo npoBepATb CTabUNbHOCTb rpy3a 1 NNOTHOCTb CBA3KN. Ecnm cBasku
ocnabnu, X HeObXoAMMO BHOBb 3aTAHYTb. Mpn HannuMM B 3aKase (baCOHHbIX 31eMeHTOB OHWN HEe AOJIXHbI
conpurkacaTbCd C NMNOBEePXHOCTbHO naHenenm NMpn TpaHCNopTMpPOBKe.

3anpeLaeTcs ycTaHaBAMBaThL Ha MOBEPXHOCTb Mayek Apyrve rpyssi.
BbIEOP TPAHCIOPTA A/714 MEPEBO3KW

[nst nepeBo3kn BaM Yallie BCero MoHag0buTcs aBTOTPAHCNOPT: aBTOMOBWAM C OTKPLITOM NAOLLAAKOM, 6OPTOBbLIE
WAV TeHTOBaHHbIE Qypbl. ObpaTUTE BHUMAHWS, UTO He BCE aBTOMOOUAM NOAXOAAT ANA NEPEBO3KN CIHABUY-NaHeNen
AW XONOANAbHBIX ABEPEN.

Moaxozdaulme aBToMObUAN:

1. Pypa C OTKPLITON MIOLLAAKOM

MoAXOANT ANA TPAHCMOPTUPOBKIN Ha BAN3KME PACCTOSHNS.

Mbl HaCTOSITENBHO HEe PEKOMEHZYEM OTMPAaBAATEL OTKPbLITbIE MALLVHBI Ha paccTosHKA 6onee yem 700 Km.
YnakoBKa MOXEeT NOBPeAnTLCA 13-3a BCTPEYHOro BeTpa 1 OCaAKOB.

2. ®ypa c 6opTamu (6opToBas)

3. EBpodypa co WTopor nnm TeHToM

KOHTEWHEPbI

KoHTenHepbl 6biBatoT 20-¢yToBble, 40-¢pyTOBbBIE CTaHAAPTHLIE U 40-dyTOBbLIE BbICOKME. ECn BbI MnaHnpyeTe
OTNPAaBAATL NPOAYKLMIO «[TpodXonoaa» KOHTeHepOM, 3apaHee coobLLMTe 06 3TOM MeHeXepy Ballero nNpoekTa
N BHMATENIbHO OTHECUTECh K BHYTPEHHUM pa3Mepam KOHTenHepa.

HekoTopble dypbl HE NoAxoAaT ANs nepeBO3ky MaHenen nam XoNoanabHbIX ABepel

«MpodXonoa» obpallaeT Balle BHUMAHMWE, UTO 13-3a KOHCTPYKTUBHBLIX OCOBEHHOCTEN HEKOTOPLIA aBTOTPaHCNopPT
He MOAXOANT ANst MOrPy3KM COHABMY-MAHeNen nam xonoanibHbIX ABepei. Ecin Bol npuLLneTe Takyto Gypy, Mbl
GU3NYECKIN He CMOXEM 3arpy3nTb B Hee Hally NpoayKLmio. Mo3TOMY pekoMeHayem 3apaHee CornacoBbiBaTb TUM
aBTOMOBUNSA C MeHeXepoM Ballero npoekTa.

®ypa C rnapobopTOM YCTPOeHa TakMM 06pa3oM, UTO MOrPY3UNK HE MOXET NoAbexaTb U KOPPEKTHO 3arpy3nThb
NAW Pa3rpy3nTb Navky CHABUY-MaHeNen.

B dypy, y KOTOPOI OCTatOTCA CTOMKM CHOKY , HEBO3MOXHO 3arpy3vTb NaHenn. MaHenu 3arpyxatotcs Yepes 6oKoBOW
60pT - CTOVKIM ByayT MeLLaTb.

Ecnn Yy ABTOMOOUNA CTONKN HECLEMHbIE, HeCABWVXHbIE TUMa «MeLLOoK» , B HEero Takxke HeBO3MOXHO 3arpy3nTb Mayky
CBHABI/M-HaHeJ'IeIZ N XonogunnbHble ABepu, He MoBpeanB UX.

BbIBOP MOAPAAHNKA

Ha pbiHKe rpy30nepeBo30K BCTPeYaTCs HeJobpOCOBECTHbIE MAPTHEPDI, MO3TOMY YOeAnTeCh, YTO Bbl 3aKIHOUNAN
KOHTPaKT C HaZEXHOW TPaHCMOPTHOW KOMMNaHUER.

HpOBepre ee yypeanTesibHble JOKYMEHTbI, 3alMpOoCnTe OTYETHOCTb MO Ha/loram, NpoBepbTe COO6LLI|eHI/I$3| O KOMMaHnm
B OTKPbITbIX NCTOYHKMKAX.

He pekomeHAyem NpuBaekaTb KOMMaHWKW, CPOK PErMCTPaLLMW KOTOPbIX MeHee OAHOrO roAa v topuandecknii agpec
KOTOPbIX SIBASETCH MECTOM MacCOBOM perncrpaumm.

XPAHEHWE
CknagmnpoBaTb CIHABMY-MNAHENN MOXHO TOIbKO Ha POBHOM MOBEPXHOCTM C YKNOHOM He 6onee 5%.
Mauky yK1aAblBatoTCst MakCUMMYM B /iBa Aipyca Tak, YTobbl BEPXHSASA Mayka He BbICTynana 3a rabaputhl HXHEN.

CyMMapHas BbICOTa CTOMKM He J0/KHA MpeBbILLaTh 2,4 M. HUXHAA Navka J0XHa 6biTh YI0XeHa Ha AepeBsaHHble
NPOKNAAKM TOALMHOM He MeHee 10 cM, PaCMONOXEHHbIE C LaroM He 6onee 1 M.

C3HABWY-TAHeNN B naykax aiefyeT XpaHUTb B BaBO,ﬂ.CKOVI YrMNakoBKe, o6ecr|et4|/|Ba+0|_|_Le|7| BOAOHENMPOHNLAaeEMOCTb,
B CKJlaZlax OTKPbITOrO MK NoJy3akKpbITOro Tura, NCKAKYaLWnX npamMoe BO3,£I,eIZCTBI/Ie aTMOCd}eprIX 0CaZlkoB
Ha naHeun, c co6mo,qu|/|eM YCTaHOB/IEHHbBIX MeP I'IpOTI/IBOI'IO)KapHOVI 6e3onacHoCTH.

Bo BpeMsi NpOMEeXyTOUHOro XpaHeHWs Ha OTKPbITLIX MAOLLaAKax NaHenn cnefyeT 3allimiiaTe OT MPSMbIX CONHEYHbBIX
Nyyer, Nblnn U aTMOChepHbIX 0CaAKOB. ANt NpeaynpexaeHIs CkananBaHus Bosl Ha MOBEPXHOCTA YNakoBKM
B C/lyuae foXa8 HeobxoAMMO 06ecneUnTb HeEBObLIONM YKIOH NaYKu.

3anpeLlaetcd
* YCTaHABAMBATb Ha Mayky Apyrvie rpy3bl
* YKNaAblBaTb BTOPOM SPYC CO CMELLEHNEM OTHOCUTENbHO HXHEN Naykm
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* XO4WTb MO MaHenam
* NOAHNMMATb YNakOBKY naHenewn 3a OoAVH Kpa|7|

Tabnuua 31.

KonmuecTBO MOMHbIX YNakoBOK CTEHOBLIX MaHenek ¢ paboyen WwWnpunHoi 1185 MM B cTaHAapTHOW dype

C rabapuUTHBIMI BHYTPEHHVIMW pa3mepamu Ky3oBa 13,4 x 2,45 x 2,6 M

TONLMHA E(;ﬂ_;?em BricoTta 16 yMaKoBok 12 YNaKoBokK 8 YNakoBokK 8 yMaKoBok 4 YNakoBokK

naxenen | o ynakoske ynakoBKW | AJIMHOM 3 M ANMVHON 4 M ANMHOM 5 M LNVHON 6 M ANMHOM 8 M
wm wT M naowaab, M? | naowanb, M? | naowaab, M? | naowaib, M? nnomagby

40 18 0,8 1024 1024 853 1024 683

50 18 0,98 1024 1024 853 1024 683

60 18 1,16 1024 1024 853 1024 683

80 14 1.2 796 796 664 796 531

100 11 1,18 626 626 521 626 417

120 9 1,16 512 512 427 512 341

140 8 1.2 455 455 379 455 303

150 7 113 398 398 332 398 265
Tabnnua 32.

KonmnuecTBo No/HbIX YNakoBOK KpOBe/bHbIX NaHenel ¢ paboyeit wiprHoli 1000 MM B CTaHZapTHOM dype

C rabapuUTHBIMW BHYTPEHHVMW pa3mMepamu ky3oBa 13,4 x 2,45 x 2,6 M

naHenu 4 MHoM 3 M

naHenn AnHOM 4 m

~

TOMLWLMHA
naHenem, KO/INYeCTBO KONMYeCcTBO

o BbICOTa KOIM4YeCcTBO N BbICOTa KONM4YecTBO
MM nanenen nakoBKkW, MM | nadek B dype faHenem nakoBkW, MM | nayek B dype

B rauke y ! yP B rnauke y ! yp
30 22 1180 22 1180
40 18 1160 18 1160
60 14 1200 14 1200
80 10 1080 10 1080
16 12

100 8 1040 8 1040
120 8 1200 8 1200
150 6 1100 6 1100
200 4 960 4 960
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Tabnuua 33.

Konmnuectso NosHbIX yNakoBOK KPOBebHbIX MaHenel ¢ paboyeit wiprHoli 1000 MM B CTaHZapTHOM dype

C rabapuTHBIMW BHYTPEHHVIMI pa3mMepamn Ky3oBa 13,4 x 2,45 x 2,6 M

naHenu AJINHOM 6 M naHenu 4JVHOR 8 m
TONWMHA
narenen, K?_IﬂaMquiC;;O BbICOTa KOMYeCTBO Konnaizacgso BbICOTa KONMYeCTBO
MM 5 nauke ynakoBku, MM | nauek B dype 5 Maure ynakoBku, MM | nadek B dype
30 22 1180 14 780
40 18 1160 12 800 °
60 14 1200 14 1200
80 10 1080 10 1080
100 8 1040 i 8 1040
120 8 1200 8 1200 N
150 6 1100 6 1100
200 4 960 4 960

®oTorpadus 7.
C3HABMNY-NAHeNN B 3aBOACKON ynakoBke

B Tabnnue 34 npnBeaeHo KoNm4ecTBO CTEHOBLIX N KPOBE/IbHbIX naHenen B yﬂaKOBaHHOVI nayke B 3aBNCNMOCTN
OT UX TOJILLNHBI 1 OPNEHTNPOBOYHAA MacCa NOroHHOro MeTpa naHenen B YraKOBKe.

Tabnuua 34. CTaHAapTHasA 3aBOACKas yrnakoska naHenen «fpodXonom» ¢ neHononnypeTaHoM

Konnye- BbicoTa

TonmHa Macca ynakoskum

Trn naHenei, Mm CTBO B MauKke, yrnakoBaHHOW B pacuete
LUT. Maykn, MM Ha NMOrOHHbIN MeTp, KIr

40 28 1210 328
50 22 1190 268
60 18 1170 228
80 14 1210 191

Crerosble 100 11 1190 161

NnaHenn

LIMPUHOWN 120 9 1170 140

1185 MM
140 8 1210 132
150 7 1140 119
160 7 1210 122
180 6 1170 111
200 5 1090 97
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30 22 1190 191
40 18 1170 198
60 14 1210 165
KposenbHble  gq 10 1090 126
naHenn 12 1290 151
LWMPUHOWN
1000 MM 8 1050 107
100
10 1290 134
120 8 1210 114
150 1110 93
200 4 960 70
Tabnnua 35.

OCHOBHble PekOMEHALMM MO XPaHEHWIO CIHABUY-MaHenel

7T

HpeAOXpaHﬂTb naHenn OT KOHTaKTa C BNArown.
KOHTpOJ’II/IpOBaTb LeN0oCTHOCTb YNaKOBKMN

He cknagmpoBaTth NpeAMeTbl Ha MOBEPXHOCTY NaHenei

XpaHUTb NaHenu ToAbKo Ha POBHOM NOBEPXHOCTY

He yknaablBaTb ynakoBKW NaHenel B ABa spyca
CO CMeLLeHnemM

He XxoanTb No naHensm

le/l ANNTENIbHOM XPaHEHWN 3alLNLLIATE NMaHen
oT BO3,£I,eI7ICTBI/IF| NPAMbIX COJTHEYHbIX nyue|7|
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MNoaHMaTh YMNakOBKW naHesnemn CTpOoro rno O,CI,HOIZ

He noagHWMaTh 3a OAMH Kpai

He nepeaBuraTb naHenn Ton4Kamm

He A0MNyCKaTb 3arpAsHeHnaA naHenenm

Pa3melLaTb NaHenu rnos HebonbLLNM Yriom
B NMPOAOTbHOM HarnpasneHun
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[MABA 6. BECKAPKACHbBIE KAMEPDI
N3 CaHOBUY-TTAHEJTEU

§6.1 OBLLAA NHDOPMALINA

CaHABUY-NaHeN O6J'Ia,£l,aI-OT CaMmoHecyLnmMn CBOWCTBaMW, 4TO MO3BOASET CTPONTb N3 HNX 6eCKapKaCHbIe
XOonognnbHbIE NN MOPO3WJIbHbIE KaMepbl.

XonoannbHble 1 MOPO3UNbHbIE KaMepbl — 3TO COOPHbIE KOHCTPYKLMM 13 COHABUY-NaHeNein 1 GacoHHbIX 31eMeHTOB,
npeaHa3sHayveHHble AN NoAdepkaHuist 334aHHOM TeMnepaTypbl B 3aMKHYTOM 06beMme.

XonoaunbHble KaMepbl 6bIBatoT C6OPHO-Pa3BOPHLIMU UM CTALMOHAPHBIMM,

C60pHO-PazbopHbIE XONOAWUbHbBIE U MOPO3U/IbHbBIE KaMepbl COBUPAOTCS U3 CIHABMY-MaHeNel CO BCTPOEHHbIMM
3KCLIEHTPUKOBLIMM 3aMKaMK, CTATUBAROLLIMMI NMaHenn Apyr ¢ Apyrom. Takne Kamepbl MPOCTO MOHTUPOBATh, OHW
NOAXOAAT AN YCTaHOBKW MPakTUYecku B 1I060M MecTe 1 NMpu HEO6X0AMMOCT MOTYT 6bIThb 6bICTPO

pa3o6paHbl U NepeHeceHb!.

PrcyHok 32.
CTaumoHapHas xonoAnnbHas
Kamepa 13 TPeXCI0MHbIX NaHenen

Kamepa cTpouTcd 13 CTeHOBbIX naHenen, NnaHenen Ans Nona U NOTONOYHbIX. [aHenn JONONHATCSA CI)aCOHHbIMI/I
371eMeHTaM1 13 MeTanNa TOro Xe TUMa W UBeTa, YTo 1 0bLlMBKa NaHenen. MaHenn ans nosia Heo6xoAnMmMo ycnnmBaTb
NCTamMmn (baHepr nnu «KBMHTETa», TaK Kak CIHABWY-NaHeNn He npejHasHayeHb!, YTOObI BblAEPXMBaTb MOCTOAHHYHO
newexoAHyro Harpysky nam npoesz norpy3vymnkoBs, Tenexek.

Mo 3anpocy KyKOMI'IerKTOBaHHOIZ KaMepe nprnarakotTcd pacxogHble MaTepKuasibl: Kak KpernexXHble CaMope3bl
ana q)aCOHHbIX S1eMEeHTOB, aHKepPHble 60NTbl, CUAMKOHOBBI repMeTnkK N MOHTaXHasa rneHa.

§6.2 OCOBEHHOCTU KOHCTRPYKUMN N NMOPAOOK CBEOPKN

XonoaunbHbIE KaMepbl U3 C3HABUY-NaHenel N GacoHHbIX 3NEMEHTOB, KOTOPbIE MPOU3BEAEHbI 13 OLMHKOBAHHO
CTanv TonuwmHom 0,5 MM, MPeACTaBAAT COBOM CaMOHEeCyLLe KOHCTPYKLMW 1 MPW NMPaBUbHOM cOopke rapaHTUpyoT
TEPMOU30NALMIO, UTO 3HAUUTENBHO CHUXAET 3KCTyaTaLMOHHBbIE PACXObl HAa OXNaXAeHne. XonoannbHble

1 MOPO3UJ/IbHbBIE KaMepbl TaKoro TUMa OTBeYaoT MUrMeHnYeckiM TPE6OBAHNAM MO XPaHEeHWID MULLEBBIX MPOAYKTOB.

Ha pricyHke 34 npuBeaeHo cxeMaTyeckoe 13obpaxeHre kamepbl Ha GaCcoHHbIX S1eMeHTax C ykasaHneM Tpex
ee OCHOBHbIX Y3/10B.

KoMnnekT caHABUY-NaHenen u (baCOHHbIX 3/1eMeHTOB A/14 C60pKM noA06HOM KaMepbl NOCTaBAeTCA BMecTe
C ['IO,[],pO6HbIM C6OpOL4HbIM YepTeEXOM 1 YNakoOBOYHBIM JIMCTOM.

|'|pe>Kp,e 4em nprctynatb K c6op|<e, HeO6XO,£I|I/IMO MPOBEPUTE KOMIMJIEKTHOCTE BCEX naHenen n ConMyTCTBYHOLLMX
S1eMeHTOB, NOAroToOBNTEL MeCTO A1 ee YCTaHOBKWN.

PucyHok 33.

CxemMaTunyeckoe n3obpaxeHue XoNoAnNLHONM kamepbl

[. y3en CTeIkOBKW NaHenen A4 nona 1 CTeHOBbIX CIHABWY-NaHenein
II. y3en CTbIKOBKW CTEHOBbIX NaHenen

III. y3en CTEIKOBKW MOTONOUHbBIX 1 CTEHOBbLIX NaHesen
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PucyHok 34.
OCHOBHbIE y3/1bl CTBIKOBKM CIHABUY-NAHENe Ana COOPKU XONOANNbHBIX KaMep (Hayaso)

NoubhwN =

I
IL.

. CTeHoBas NaHenb

. Non0Bas NaHesb

. MOTO/I0YHaA NaHeb

. HanpasdoLas (LWBennep) A1d CTeHOBbLIX NaHenen
. BHYTPeHHNn yronok, 40-40 mMm

. YrOIOK HaPYXHbIi HEPABHOMOIOUHbI

. YrOI0K Hapy>XHbIA PAaBHOMOOUHBIA

. BapWaHThbl KpenaeHnAa CTeHOBbLIX U MOJ10BbIX naHenewn,

BapWMaHTbl KpenieHna CTEHOBbIX naHenern B yrnax

Kamepel,
[II. Bap1aHTbl KPemnaeHWst CTEHOBBIX W MOTON0UHbIX
naHenemn

8. aHKep-kNVH ¢ warom 450 MM

9. camopesbl 419 KpenaeHns GacoHHbIX
31eMeHToB ¢ Wwarom 200-300 mm

10. repMeTuK yH1BepCanbHbI

11. MOHTaXHag neHa

12. paspes meTanna Ans npefoTBpaLleHns
BO3HWKHOBEHWSA MOCTUKA XON0A43.
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PucyHok 35.

OCHOBHble Y3/1bl CTbIKOBKW CBH,EI'BI/IL{-I'IaHe]'IeIZ ana C60pKI/I XONoANNbHbIX KaMep (OKOH4YaHWe)

Iv. BapMaHTbl KperieHnA CTEHOBbIX naHenemn K neperopoio4vHbIM,
V. BapWMaHTbI KpersieHnA neperopogoYHbIX naHenen K MOTONOYHbIM,
VI BapnaHTbl KpernieHna neperopojoyHblX naHesien K MOA0OBbIM

. CTeHOBas NaHenb

. NMaHens Ang nona

. OTONOYHAA NaHes b

. Hanpas/AoLLas (LWBesiep) A1d CTEHOBbIX NaHenein
. BHYTPeHHWI yronok, 40-40 Mm

6. YroIoK HapYXXHbl HEPaBHOMONOYHBbIN

7. yrofiok HapyXHbl PaBHOMOIOYHbIN

U ~NwWwN =

8. aHKep-kNnH ¢ Wwarom 450 MM

9. camopesbl A1t GaCOHHbIX 3/1EMEHTOB

€ warom 200-300 mm

10. repMeTuK CaHUTapPHBbIN

11. MOHTaXHaa neHa

12. paspes meTannia Ans NpefoTBpaLLeHNs MOCTa X0n04a
13. caHABWY-NaHeNb Neperopokm

14, HauwlensbHWK
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910/ 4/ /8 1910 LL 12

o NnepuMeTpy KaMephbl K 3apaHee BbIPOBHEHHOMY MOy C MOMOLLBK aHKEPOB NPMOMBAKOTCA HanpaBaaoLLme
[NA CTEHOBbIX MaHenewn.

CyIJ_LECTByeT HEeCKOJIbKO BaPWNaHTOB CTbIKOBKW MOJTIOBbLIX N CTEHOBbLIX naHenen c 6eTOHHbLIM MOOM.

BapuaHTel [ (B, C 1 D) npeanoutuTensbHee MCNoAb30BaTh B XONOAWIbHBLIX KaMepax HebobLLIOro pa3Mepa, Tak Kak OHY
3aBeA0MO UCKTKOYArOT BO3HMKHOBEHME MOCTOB X003, B TO BPEMS Kak MeTananyeckye HanpasasoLme TpebyroT
0C060ro cnocoba MoHTaxa naHenelt ¢ pa3pbiBOM MOCTMKA X0N104a MO MeTanny,

[lna 3TOro Ha BHYTPeHHEeR MeTaNNMYeCckon MOBEPXHOCTM CTEHOBOM NaHeNN AenaroT paspes, NpepbiBaroLLmin MOCT
xonoja. B kamepax, coopyxaemblx C MCNONb30BaHWEM NaHenein Ans nona, pekoMeH/ayeTcs pa3pe3aTb BHYTPEeHHWI
JINCT METANINYECKOV OBLLUMBKM CTEHOBbLIX MaHeNen Ha ypOBHe YyTb BhilLe HanpaBAdoLLer Tak, YTobbl IMHUA pa3pesa
HaXoAMNach He BhilLe MOBEPXHOCTM MOOBLIX NaHeseit. 3aTeM NaHenn ykaaaplBatoT COrNacHo npuaaraeMomy
yepTexy, HauMHas C NPOM3BONLHONO Yria Kamepbl UK C BEPHOrO NPOeMa, ec/ii B KOMMNEKT BXOAUT NaHesb

C ABEPHbLIM NMPOEMOM.

BapuaHTbl CTHIKOBKM CTEHOBbIX MaHeNei B yrnax kamepbl MokazaHbl Ha pucyHKax 34 v 35.

II, A-C. CTeHOBbIE MaHeNW yKNaAbIBakOT TakMM 06Pa30M, UTOObI «LLUNM» KaXA0W 13 HX Obll OPUEHTUPOBAH
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B HanmpaB/ieHWUN yknaaku naHeneit. Mpu 3ToM Ha 3aMOK TUMa «MNas» NpeaBapuUTeNbHO HAHOCAT He6OobLLIoE
KONMUECTBO MOHTAXHOM NeHbl, MOCIe Yero naHeNb YCTaHaBIVMBaOT B HANPaBASOLLYH, MPUXIMMas K ApYro,
yXe yCTaHOBNEHHOM, MaHenu.

MaHenu NA0THO CTAMMBAIOT M GUKCUPYHOT B HaNpPaBASHOLLER C MOMOLLbIO CamMope30B. B npoLecce yknagkm Hy>XHO
CNeAnTb 3a TeM, YTOObI CTEHOBbIE MaHEeNM pacnonaraavce BepTUKanbHO. Mo 0KoHYaHWUK CbopKM Kamepbl BCe LBbI
TMNA «WKUN-Na3» repMeTU3MPYHOT CaHUTaPHbBIM CUANKOHOBBIM FePMETUKOM.

Pe3ky naHenel ocyLLeCTBAAOT 3NEKTPUYECKAM J063UKOM AV LIMPKYNSIPHOR MNOKA CO CneLmanbHeIM PeXyLLvM
ANCKOM. [IBEpHOI MPOEM Takke BbIPe3atoT N1EeKTPUUECKM ST063UKOM 1 06PaMASOT crelmanbHbIM M-06pa3HbiM
3/1EMEHTOM, BbINOHEHHbBIM 13 ABYX METaIIMUECKMX YTONKOB 1 CTBIKOBOYHOTO MAaCTVKOBOrO NPodus.

3 40xA (10-0) ®3 40xA (10-0)
MNEX npodunes
A _ A
PucyHok 36-1.

Mpodunb Ana obpamneHms CBETOBOIO
npoema B NaHenu

rge A - 1/2 TonwmHe nasena

PucyHok 36-2.
MNpodunb 4na obpamneHms CBETOBOIO
npoema B naHenu

MaHenu 4na nona u NoToska AOMKHbLI TOYHO COOTBETCTBOBATh OAHOMY M3 MOornepeYHbIX Pa3MepOB KaMepbl (BHeLLIHEMy
nnn BHyTpeHHEMy) nnbo No anviHe, NMbo No LpuHe. Bapl/laHT YKNaAKWM yKa3blBaeTCA Ha C6OpOL4HOM yepTexe.
BepTl/lKafleble YIibl KaMepbl 3a4e1blBatoT MeTa/IIMYeCKMMK YyroJikamu, 06bI4HO COBMAAAOLLMMM MO UuBeTty

C Hapy>KHOVI MOBEPXHOCTbHO CTEHOBbLIX naHenenm.

Pa3Mep rnjiey BepTrKabHbIX HapPy>XHbIX YrO/IKOB Ha 40 MM TONLLE CTeHOBbIX naHenewn, 4To Mo3BonseT npun no6oMm
BapraHTe MOHTaXa 3aMackmMpoBaTb OTKprTbIVI TOpeL naHenu. Yronku KpendT K naHenaM CaMOHape3arLiMn
BVHTaMM 1an 3aknenkamu. Ana cKpenaeHna NoToN04YHbIX rMaHesien co CTEHOBbLIMU NCNOoNb3yrT

FOPN30HTaIbHbIE YTOJIKN.

Kamepa MOXeT MMeTb HECKO/IbKO OTCEKOB, Pa3zeNeHHbIX NeperopoakamMm. Ytobsl CAKOHOMUTL Ha CTPOUTENLCTBE,
pasHble OTCEKM COOPYXAtOT 13 NaHenei pasHoi TONLWMHLL. HanpuMep, HM3KOTEeMMNEPaTYPHbI OTCEK MOXET 6bITb
BbINOIHEH W3 NaHenel ToawmHo 100 MM, @ HaXOAALWAACA PSAOM C HUM CpejHeTeMMnepaTypHas kKamepa —

13 NaHenel TonwmHo 80 MM. Takasi CUTyaLUms MPUBOANT K pAdy HeyA06CTB NMpu MOHTaxe. B 3ToM cyuae
HeobX0AMMO OMPeAENNTLCS, UTO NMPUOPUTETHEE: COXPAHUTE HAPYKHYH BBICOTY UMW BHYTPEHHIOH.

Bce BHYTPEHHWE YIbl KaMepbl 3a1€/1bIBat0T MeTa/lJIn4YeCKMn YyrosiKkaMmmn 40-40 MM, KaK MOKa3aHOo Ha yepTexax.

MaHenn ansg nona HeobxoAMMO NaHeNW yCUAMBATL MUCTaMU GaHepbl METANINYECKUMU NCTaMU TUNa «KBUHTET»
TONWMHOM 1,5-4 mm.
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JKCnyaTauma CoHABUY-NaHenei Ha nosy 6e3 ycuneHns sanpetieHal

Pa3mepbl beckapkacHoW Kamepbl OrpaHUYMBaET HecCyLLas CNoCOBHOCTb CTEHOBLIX M MOTOAOUHbBIX UV KPOBENBHbIX
naHenei 1 NpegnonaraeMoe NnosoxXeHne kKamepsi.

[na kamep € nonepeyHbIMM pasmepammn 6onee 6000 MM 1 BeicoTor 60nee 4000 MM «[MpodXonoa» HacToATeNbHO
pPeKOMEeH/yeT BO3BOAWTL KapKac 13 METaNINIOKOHCTPYKLINA.

PucyHok 37.
CTpykTypa nncta «KBUHTET»
ANS YCUNEeHNA Mona

Mpw ycTaHOBKE KaMepbl B MOMELLEHUN HeOBX0AMMO COBN0AATL CeayroLLe TpeboBaHWS:

® [lomelleHre JOMKHO bbITb CYXM 1 XOPOLLIO BEHTUIMPYEMbBIM

® PeKkOMeHZyeMoe COOTHOLLEeHNe 06 BEMOB KaMepbl U MOMELLEHUA AO/IKHO COCTaBAATb He MeHee 1:3,5.
Ecnv ykazaHHOe COOTHOLLEeHMe He BLINOJIHAERTCH, MOMeLLeHne cnelyeT 060pyA0BaTb CUCTEMOM MPUTOUHO-
BBITSXXHOW BEHTUNSALMN. HecobnrogeHme 3TOro TpeboBaHWA BeAET K HaPYLLEHMIO PeXMa OXNaxXaeHNs 1,
COOTBETCTBEHHO, K YBE/IMUYEHWIO PACXOAA 3NEKTPOSHEPTUN

o Kamepy cnefyeT yCTaHaBAMBaTb Ha PacCTogHnn He MeHee 0,1 M oT cTteH 1 0,6 M OT noToska. LLnprHa npoxoza
K XONOANNBbHOM MaLLMHE A0/IKHA COCTaBNATb MUHMMYM 0,7 M. Kamepa He 0/KHa NOoABEPraTbCa BO3AENCTBUIO
NPSAMbIX COTHEUHbIX NlyYelt U HaxOAUTbCS 6arxe, yeM B 1,5 M OT MCTOYHIMKOB Tenna

® [10/1 B MOMELLEHNN AOMKEH ObITh BEIPOBHEH B FOPU30HTaNbHOM MAOCKOCTY TaK, YTOObI €ro LLIepOXOBaTOCTb
He npeBbIlWana 2 MM. ZlonyckaeTcs ykioH nona He 6onee 1%.

HeCOOTBeTCTBy}OLLI,l/Ie npuneeiaeHHbIM Tpe6OBaHl/IF|M HEPOBHOCTb M YK/IOH MOJ1a B MeCTe YCTaHOBKW/ KaMepPbl BbI3blBaOT
CMeLLEeHWe NaHenen oTHOCUTEeNbHO APpyr Apyra, YTo B/1eYeT 34 coboii ee pa3repMeT3aunto, a 3Ha4nT, 1 yBean4deHne
pacxoda aHeprmnn.

MpW ycTaHOBKE MOZ HaBeCOM Ha OTKPLITOM BO34yXe KaMepbl Pa3MeLLatoT Ha POBHbLIX 6ETOHHbIX UK
acdanbTOBETOHHBIX MaoLadkax. JonycTrmMas BelcoOTa HEPOBHOCTE Ha MOBEPXHOCTM Takoi MAOLLAAKM He AO/KHA
npeBbILWaTh 3 MM, @ YKI0H MoAa B MPoAO/AbHOM W MOMNepeyHoM HanpasneHusx — 1,5%.

Takxe HeobXOAMMO YUUTbIBATE 1 BETPOBbIE 1 CHEroBble Harpysku, 3aBUCSALLME OT KOHKPETHOrO pervoHa,

1 gedbopmaLiio NaHeneit n3-3a pasHOCTU TemnepaTyp Ha MCTax X OBLIMBKM. [pKn COOPYXeHUM Kamepbl Ha
OTKPbLITOM BO3JyXe C UCMO/b30BaHMeM NOTONOUHbIX NaHenel cnegyeT obecneunts 100% repMeT3aLmMio NOTOMKA
NPV NOMOLLM MMAPOU30AALNOHHbBIX MaTeprasnos, Tak Kak MOTONOYHbIe MaHeNn He MOTyT CYXXUTb B KayecTBe KPOBAW,
0/JHaKO NPV HAAEXHOM MMAPOU30NSLMM BNONHE CMOCOBHLI BLINOHATL ee GyHKLMU.

§6.3 MACOHHbIE 3/ITEMEHTbI A/19 CBEOPKW X0N04ANNbHbIX KAMEP

PucyHok 38.
Hanpasnstowan (Lusennep) 4ns naHenen

= =
1 1 !
i i
=
1
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Tabnvua 36.
Hanpasnstowan (Lusennep) 4ns naHenen

Macca B pacyeTe Ha MOrOHHbLIN
O603HauveHMe
MeTp, Kr

40 42 LUl 40x42x40 Zn-0,45 (10-10) 0,50
52 LLI 40x52x40 Zn-0,45 (10-10) 0,54
62 LUl 40x62x40 Zn-0,45 (10-10) 0,57
82 LLI 40x82x40 Zn-0,45 (10-10) 0,64
102 LLI 40x102x40 Zn-0,45 (10-10) 0,71
122 LUl 40x122x40 Zn-0,45 (10-10) 0,78
142 LLI 40x142x40 Zn-0,45 (10-10) 0,85
152 LI 40x152x40 Zn-0,45 (10-10) 0,89
162 LLI 40x162x40 Zn-0,45 (10-10) 0,93
182 LUl 40x182x40 Zn-0,45 (10-10) 0,99
202 LI 40x202x40 Zn-0,45 (10-10) 1,07
50 42 LLI 50x42x50 Zn-0,45 (10-10) 0,57
52 LU} 50x52x50 Zn-0,45 (10-10) 0,61
62 LLI 50x62x50 Zn-0,45 (10-10) 0,64
82 LUl 50x82x50 Zn-0,45 (10-10) 0,71
102 LLI 50x102x50 Zn-0,45 (10-10) 0,78
122 LUl 50x122x50 Zn-0,45 (10-10) 0,85
142 LUl 50x142x50 Zn-0,45 (10-10) 0,89
152 LUl 50x152x50 Zn-0,45 (10-10) 0,93
162 LU 50x162x50 Zn-0,45 (10-10) 0,99
182 LI 50x182x50 Zn-0,45 (10-10) 1,07
202 Ll 50x202x50 Zn-0,45 (10-10) 1,13
PucyHok 39.

PaBHOCTOPOHHME YronKm (Maockune)
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Tabnvua 37.
PaBHOCTOPOHHME Yro/Kn (Mnockune)

0O60o3HaueHVe (YB — BHYTpPeHHWN,
A, MM o
YH — HapyxHbii1)

C

Macca B pacyeTe Ha MOrOHHbLIN
MeTp, KI

)

40 YB (YH) 40x40 Zn-0,45 (10-10) 0,35
60 YB (YH) 60x60 Zn-0,45 (10-10) 0,49
80 YB (YH) 80x80 Zn-0,45 (10-10) 0,64
100 YB (YH) 100x100 Zn-0,45 (10-10) 0,77
120 YB (YH) 120x120 Zn-0,45 (10-10) 0,92
140 YB (YH) 140x140 Zn-0,45 (10-10) 1,05
160 YB (YH) 160x160 Zn-0,45 (10-10) 1,20
180 YB (YH) 180x180 Zn-0,45 (10-10) 1,34
200 YB (YH) 200x200 Zn-0,45 (10-10) 1,48
220 YB (YH) 220x220 Zn-0,45 (10-10) 1,62
240 YB (YH) 240x240 Zn-0,45 (10-10) 1,77
PucyHok 40.
MAOCKMIA HALLEeNbHWK
B A 4
O _ /
10 10

Tabnuua 38.
MNOCKMIA HaLLeNbHNK

A MM <O603Haqu|/|e > CI\I\AAZ%a KBrpacque Ha NOTOHHbIN >
40 H 40 Zn-0,45 (10-10) 0,21
60 H 60 Zn-0,45 (10-10) 0,28
80 H 80 Zn-0,45 (10-10) 0,35
100 H 100 Zn-0,45 (10-10) 0,42
120 H 120 Zn-0,45 (10-10) 0,49
140 H 140 Zn-0,45 (10-10) 0,56
150 H 150 Zn-0,45 (10-10) 0,60
160 H 160 Zn-0,45 (10-10) 0,64
180 H 180 Zn-0,45 (10-10) 0,70
200 H 200 Zn-0,45 (10-10) 0,77
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PucyHok 41.
Yronkn HEPaBHOCTOPOHHWE (419 CTLIKOB MOTONOYHBIX I CTEHOBbIX NaHenew)
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Tabnuua 39.
Yronkv HepaBHOCTOPOHHME ANS CThIKOB MOTOMOYHbIX 1 CTEHOBbIX NaHenel

O603HauyeHNe. Macca B pacyeTe Ha NMOroHHbIN
Yronok BHYTPeHHWI/HapyXHbIV MeTp, K

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

PucyHok 42.
PUTYPHbBIN HaLLENbHK

20 A 4 20
r/- -\1
10 [ Y <%/ 1110

Tabnnua 40.
OUrypHbI HalenbHNK

Macca B pacyeTe Ha MOroHHbIN
O603HayeHne
MeTp, Kr

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
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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 YTEMN/1IEHME CTEH NOMELLEHNA C3HOBUY-MAHENAMUA

Ecnn Bbl CTpOUTE XONOAUIBHYIO NI MOPO3U/bHYH KaMepy B MOMEeLLEHWN C BETOHHBIMU AN KUPMVUHBIMU CTEHAMU,
TO Ha TenNoM30AUMOHHbBIE CBOICTBA Kamepbl ByayT BAVSITL HE TONbKO CIHABWY-MAHENM, HO U KUpnnyHas

NN GETOHHAs CTEHa, KOTOPAast CoMpUKacaeTcs ¢ NaHenbto. bonee Toro, MHOrAa MeXAy C3HABUY-NaHensMm

N KMPMNYOM UV 6ETOHOM eCTb NMPOC/IoKa BO3AyXa, KOTOPYHO Takxke HeobXoAMMO NpeayCcMOTpeTb B pacyeTte
TENNOU30SLMOHHbBIX CBOCTB KaMepbl 1 NP BbIGOPE TONLLIVHBI COHABMY-MaHeNeN.

Ecnm maHenu TonwmnHo 81 1 TepMrUYecknm CONPoTUBAEHVEM R, MAOTHO NPUAEratoT K CTeHe TONLWMHOW &
1 TENNOMPOBOAHOCTLIO @, TO 4151 OOLLIEr0 TEPMUYECKOrO CONMPOTUBEHWSI COCTaBHOMO C/1051, 06Pa3oBaHHOro
NaHeNsAMUN 1 CTEHOW NMOMELLEHNS, MeeM:

R, :£+R1
o g (39)

13 3TOro COOTHOLLEHWS BUAHO, UTO €C/IV Mbl YTEMIAEM, HANPUMED, KUPMNYHYHO CTEHY TOALLMHON 450 MM
(KOG OULMEHT TEMIONPOBOAHOCTY Knpnmya paseH 0,37 BT/(M*K)), To

R, =122+RI (40)

001

MprHKMMasa BO BHUMAaHMe, YTo Ko3dduumeHT TennonposogHocTy MY coctasnset 0,022 BT/(M*K), fononHUTeNbHasA
130/19LMA B BUAE KMPMNYHOW CTeHbl MO3BONAET BbIOPATh MaHeNN, TONLLMHA KOTOPbIX Ha 25 MM MeHbLLe TOW,

UTO HYXXHa 419 OTAENbHO CToAlel kamepbl. OgHaKo cnegyeT MOMHWTL, YTO 3TOT BbIBOZA CMPaBe/IMB, TONbKO

ec/I NaHenn oYeHb NAOTHO NPUNEraAtOT K KUPMUYHOW CTEHE, MHAaYe BO3MOXHbI MOTepU X0N04a 1 NpOMep3aHme
NPOCTPAHCTBA MeXAY KUPMUUHOW CTEHOW 1 MaHeNsiMY, KOTOPOe MOXET MPUBECTY K MOBPEXAEHUIO NaHenewn.

[na yTenneHus cteH 1 0ByCTPOMCTBA XON0AMIbHBIX KaMep Bbl MOXeTe nprobpectu B «[podXonoge» «PIR Manty»
®: PIR Premier B o6knaakax n3 ¢onbru. NMpumeHeHue «PIR ManTe» ® 3HaUNTENbHO yaeLLeBAAET KOHCTPYKLMIO.
MaTtepuan KpenuTcs K npeaBapyTeIbHO BbIPOBHEHHbBIM CTEHAM CMeLmnanbHbIMN CaMOpe3amim C aHTUKOPPO3NAHON
3aLLUMTON, [/IMHA KOTOPbIX AO/IXHA MPeBbILLaTh TO/LLMHY NaHenein MUHUMYM Ha 3 CM.

§6.5 BblBOP TO/1LWWHbI NAHE/IEW 419 XO/104U/1bHOW KAMEPDI

Y106l MPUHATL NPaBUIbHOE pPeLeHre, BaXHO YYUTbIBaTb MEXaHUYecKe CBOMCTBA NaHenein 1 TepMoaHaMuyeckme
dakTopebl, BAMANOLLME Ha GYHKLMOHVPOBAHME B6eCKapKacHbIX kamep.

MexaHunyeckume MapameTpbl, OT KOTOPbIX 3aBUCUT TOJILLNHA naHesnew, BKIHOYAKOT:
e BETPOBbIE HArPY3KM Ha CTeHbI 1 MOTOJ10K, €C/IN KaMepPa HaXOANTCA Ha OTKPbITOM BO34yXe
e Harpysky noTtosI04HbIX rnaHenewn Ha CTeHoBble, KOTOpaaA 3aBNCAT OT A/INHbI U TONLLKMHbBI MOTO/TOYHbIX naHenemn

e W36bITOUHOE AaB/eHue, KoTopoe ByZeT AeCTBOBaTL Ha Kamepy CHapYXu Mpu BbIXoAe 13 CTPOS KianaHa
BbIPABHMBAHNA AaBAeHUs

o VICKDUBNEHME NN BbINYYMBAHWE NMaHeNein BCNeACTBYE Nepenaja TeMnepaTyp Ha UX HaPYXHOU 1 BHYTPEHHei
CTOpOHe

e MPOBMCAHME MOTONOYHbIX NaHenen Nos cO6CTBEHHbIM BECOM

o BO3MOXHble Harpy3kn Ha NoTo/I0YHbIE MaHeN B npouecce MOHTaXa.

K TepMoAnHaMmnuecknm GpakTopam OTHOCATCS:

e TEMMEpPaTypa BHyTPW Kamepbl

e TEMMEpaTypa 3a Nnpejenamu kamepsi

e BHYTPEHHNN 06beM Kamepsl

e MaTepuan v TONLLMHA CTPOUTENBHBIX KOHCTPYKLMIA MPK UX HAAN4Ymn

o TVIM NPOAYKLMM, KOTOPYH MAAHUPYETCH XPaHUTL B KaMepe, CYTOUHbIV 060POT MPOAYKLUN U T. 4.
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PacueT TemnoBoro 6anaHca B XO/'IOAI/II'H:;HOIZ Kamepe — 3T0 OTAe/ibHadA 3aa4a, KOTOPYH AO/IXHbI pellaTb
cneunanncTel Mo TennotexHrke, O4HaKo npeiBapute/ibHble BbIBOAblI O LI,e)'IeCOO6pa3HOCTI/I CNONb30BaHWA NaHenemn
onpe,a,eneHHoM TONLLWMHBI MOXHO CAe/1aTb YXe Ha OCHOBe A0CTaTOYHO MPOCTbIX paccy>Kp.eH|/||71.

O4eBKAHO, UTO YeM TOJILLE NMaHenK, TeM Niyylle Tenaon3ondLms, Mo3TOMY Hac Npexze BCero nHrepecyet
LLeN1eco0bpasHOCTb C 3KOHOMUYECKOW TOYKI 3peHMA. [PUHATO CYMUTATh, UTO A5 XONOANIBHON Kamepbl ONTUManbHa
Takas Tennom30NsaLMs, KOTOpas OrpaHMYMBaeT TennoBble NOTepn 40 ypoBHS 10 BT/M? B yac.

3Ty BE/INYNHY TaKXe Ha3blBatoT TennoBom Harpy3K017|, nan noTepAamMm Xonoga, Kotopble HeobxoaAnMo KOMMeHCpoBaTb
ANA nogaep>XaHna Hy)KHOVI TeMnepaTypbl B KaMmepe. B tabnnue 41 npmeejeHbl pacyeTHble JaHHble MO Tern/10BbiM
noTepaM and naHenen pa3HoM TONIWMHBI B 3aBNCMMOCT OT pPa3HKLbl TeMnepaTyp BHYTPU N CHapyXKn XON0ANNBHOM
Kamepsbl. YKa3aHHbIe 3HaueHUs TOLWHbI naHenemn pekomMeHA0BaHbl MCKIHOYNTEIbHO ANA XONOAWNTbHBLIX KaMep

1 CKNagoB 1 He NoAXoAAT ANA aAMUHNCTPATUBHbBIX U XO35ANCTBEHHbIX MocTpoexk.

Tabnvua 41.

Bb|60p TONWNHBI CTEHOK XOﬂOﬂ,MﬂbHOVI KaMepbl B 3aBUCMMOCTW OT pa3HWLbI TeMﬂepaTyp BHyTpM n CHapy)Kl/I KaMepbl
TonumHa 40 50 60 80 100 120 140 150 160 180 200
naHenn, Mm

10°C 530 4,20 3,50 2,60 2,10 1,70 1,50 1,40 1,30 1,20 1,00
15°C 17,90 6,30 5,25 3,90 3,15 2,55 2,25 2,10 1,95 1,80 1,50
20°C 110,50 8,40 7,00 5,20 4,20 3,40 3,00 2,80 2,60 2,40 2,00
25°C 13,710 10,50 8,75 6,50 5,25 4,25 3,75 3,50 3,25 3,00 2,50
30°C 1580 12,60 110,50 7,80 6,30 5,10 4,50 4,20 3,90 3,60 3,00
35°C 1840 14,70 1225 19,10 7,35 5,95 5,25 4,90 4,55 4,20 3,50
40°C 21,00 1680 14,00 [1040 840 6,80 6,00 5,60 5,20 4,80 4,00
45°C 23,60 1890 1575 11,70 1945 7,60 6,75 6,30 5,85 5,40 4,50
Djﬁe_ 50°C 2630 21,00 1750 13,00 [10,50 8,50 7,50 7,00 6,50 6,00 5,00
TeMNe- 5gec 2890 23,10 1925 1430 1155 9,35 8,25 7,70 7,15 6,60 5,50
Pap 60°C 31,50 2520 21,00 1560 12,60 10,20 9,00 8,40 7,80 7,20 6,00
65°C 34,10 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 12,70 11,25 [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 /10,20 8,50
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 9,50

OnTMManbHasa ToNLWMHa NaHenen

MN36bITOUHadA ToNWMHA NaHener (MpUroAHbl K MCMOb30BaHNIO)

MaHenw Takon TONLNHBI HE peKOMeHAYHTCA K MCMO/Ib30BaHNIO

§6.8 K/TIAMNAHbI BbIPABHNBAHUA OAB/MTEHUA

KnanaHbl BbIpaBHWBaHWS AaBNAeHWUA HEOHXOAMMEbI ANS YCTAHOBKW B HM3KOTEMMNepaTypHbIX XON0ANAbHBLIX KaMepax.

B npoLiecce oxnaxzaeHunst BO3AyX BHYTPU HM3KOTEMNEPATYPHbIX Kamep CTaHOBUTCS Pa3pexeHHbIM, YTo MpUBoAnT

K MOHVXeHUIO aBneHuns. N ecnv Ans HebobLLIVX XONOANIbHBLIX KaMep 06 beMOM B HECKO/BKO AeCATKOB KybUYecKmx
MEeTPOB, KOTOpble 0613/at0T NPUANYHON KOHCTPYKTUBHOW XEeCTKOCTBH, MOHMXEHWE AaBNeHst He CO3/aeT Cepbe3HblX
npobnem, To OTKPbIBaHVE ABepei B KPYNHOrabapmnTHbIX kKamepax, eCv iBEpY JOCTAaTOUHO repMeTUYHEI, TpebyeT
60NbLIVX YCUAUIA B CBSI3W C MepenasoMm AaBneHust. PesynstaToM CyxaT YacTele MOSOMKU pyYek 1 3arnopos.

[pV 3TOM B HM3KOTEMMEPATYPHBIX XONOAUIBHBIX KaMepax BaxHO BCErAa UCMOIb30BaTh KlanaHbl BblpaBHUBaHMS
[ABNEeHNA C 3aLLMTON OT 06Mep3aHns, rapaHTUpytoLLve 6e30TKasHy paboTy B JHOOLIX YCIOBUSX. 15 HagexHoCTn
60/1blIVE KaMePbI CHABXatOT HECKONBKMM TakUMM KianaHamu,
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Ana BblpaBHWMBaHWA AaBNneHA BHYTPW HN3KOTEMMEPATYPHbIX XON0AMIbHBIX KaMep BbIMyCKatoTCA MeTal/inyeckmne

V1 CUIMKOHOBbIE KNanaHbl. MeTananyeckue knanaHsbl pa60Ta+0T Ha 3aKpbITne Mnoj AeVICTBI/IeM CUNbl TAXECTW, MO3TOMY
MX'YCTaHaB/IMBakOT TMOPUN30OHTA/IbHO, TO €CTb B MOTOIOYHbIX MaHeAaX XO0104WIbHbIX KaMep, YTO He BCerja y,ﬂ,O6HO.
CUNKOHOBBIE K1anaHsbl BblpaBHWMBaHWA AaBNeHNA pa60Ta+0T B BEPTVKA/IbHOM MONIOXEHWN, YTO YNPOLaeT NX MOHTaX
M MO3BOJIAET yCTaHaB/INBATb X Ha HOKOBbIX MaHensax.

|_|pOI/I3BOLI,I/ITeJ'IbHOCTb KN1anaHoB BblpaBHBaHWA AaBNeHNA I'IOLI,6I/Ipa}-OT B COOTBETCTBUM C 06bEMOM Kamepbl.

doTorpadus 9.
KnanaH BblpaBHVBaHWS AaBeHNS
KBA-4-60

dopmyna Ans pacyeTa KONMYeCTBa BO3zAyxa, TpebyeMoro Ans BbIpaBHMBaHWS BHYTPEHHErO 1 BHELLIHEro AaBAeHus:
Q=K*V*AT (41)

rae Q — Tpebyemoe KONMYeCTBO BO3ayxa, /MUH; K = 3,66 (KOHCTaHTa); V — 06beM OXNaxAaeMoro noMeLLeHus, M3
AT — MakcMManbHOE U3MeHeHKe TeMNepaTypbl B OX1axXAaeMOM nomelteHun, °C (He nyTaTb C pasHULer Temnepartyp
BHYTPW 1 CHapYyXW kamepsbl!).

OTcyTCTBME KNANaHOB BbIPaBHMBAHVA aBNeHNS MOXET NOB/eYb 33 COO0 Cepbe3Hble MOBPEXAeHVS BCEN
KOHCTPYKLMN. MOHTUPYIOTCA KNanaHbl BbIPaBHUBAHNS JABNEHNA MPW MOMOLLM KpeneXHbIX 601TOB, MPOCTPaHCTBO
MeXy CTEHOBOV MaHeNbto 1 KNanaHoM Npun 3TOM repmeTnsmpyeTtcd. KnanaHbl yCTaHaBANBAKOT NONepek MoToka
BO3/yxa, MOCTyNatoLLEero U3 oxnagmteneii Boaunsn agsepeii. B kamepax o6bemom o 120 M knanaHbl AOMKHbI
pacnonaratbCsa Ha paccToAHUM MUHUMYM 30 CM OT MOTO/KA UM MOA3, B Kamepax o6bemoM 0 600 m> —

Ha PaccToAHMN MUHUMYM 50 CM. 3anpeLLaeTcs 3aropaxmBaTh KnanaHel U OrpaHnYmBaTb NPOXO/ BO3AyXa Yepes HuX.
[lekoMnpeccroHHble kK1anaHbl MUTaKTCA OT 3nekTpoceTn 230 B.

BHUMAHWE! YcTaHoBKa Kn1anaHa B HeMpaBuibHOM HamnpasieH MOXET NPYUBECTU K €r0 3aMOPO3Ke U BbIXOAY
13 CTPOA.
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