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NABAT1.OBWAA MHDOPMALUMEA
0 C3HAOABWY-NAHE/AX

§1.1MCTOPUA

CaHaBuY-naHenmu NoJIb3yTCSA NOMYNAPHOCTBIO B KAYECTBE CTPOUTENBHOIO MaTepmana aAng orpaxkaaroLLmx KOHCTPYKLUNIA,
KOTOPbIV MPUMEHSETCH ANA CTPOUTENbCTBA 6bICTpOBO3BOJJ,VIMbIX 34aHWNIA, XONOANSBbHbIX

N MOPO3USTbHbIX KamMep, NPpon3BOACTBEHHbIX, CKIagCKuX, O(*)MCHI::IX M aAMUHUCTPATUBHBLIX N OPYrnx NOMELLIEHUN.

Bo BpemMda naHaemMmmm KopoHaeumpyca m3 CoHABUY-NaHenen CTpOUnuncCb GonbHMLbI, FocnuTanm, I/IH(beKLI,MOHHbIe Gnoku.

BaxxHbIM chakTOpOM pocTa MCNOoMb30BaHWSA CIHABUY-NaHeNen, KoTopble 0611aaatoT BbICOKUMM TEMNOM30MALMOHHBIMU
CBOWCTBaMM, CTano yaopoxaHne aHeproHocutenen. Hapsgy co CKopoCTbio CTPOUTENLCTBA COHABWY-MAHENN
COKpaLlaloT 3KCMnyaTauMoHHbIE PAacxodbl Ha OTOMNMEHWE UNWN KOHAMLMOHMPOBaHWe nomMelyeHnii. KoadbdunumeHt
TENnonpoBOAHOCTUN C neHononmypetaHoMm — Bcero 0,022 B1/(M*K).

B CCCP naHenun nepBoHa4asibHO MCMONb30BanI1Ch NPENUMYLLECTBEHHO B NMPOMbILLIIEHHOM CTPOUTENbLCTBE.

B 1979 roay Bbiwna kHura A.LL. Jextapa «O6nerdyeHHble KOHCTPYKLMU METanIMYECKUX CTEH MPOMBbILLMEHHbIX 30aHUAY,
B KOTOPOM NoapobHO paccMaTpyBaloTCs CIHABUY-NAHENM Co cpegHUM crnoem u3 neHononuypetana (MY nnu PU).

K Tomy BpemeHmn n3obpeteHHbin B 1937 rogy B [epmaHum neHononuypeTaH nony4un pacnpocTpaHeHne

1 B 3anagHbix ctpaHax, u B CCCP.

B Tom xxe 1979 rogy B CCCP 6bin yTBepxaeH rocygapcteeHHbln ctaHgapT FOCT 23486-79 «[MaHenu meTannuyeckue
TPEXCIOWHbIE CTEHOBbIE C YTENnMTenemM 13 neHononuypetaHay, pernaMmeHTypyoLmin NPOM3BOACTBO U NPUMEHEHNE
MrY-canaeuy-naHenen Ha Tepputopun CCCP. Monoxenns FTOCTa paspabaTtbiBanuck AMNst NEHONONMypeTaHa, KoTopbIn
TONbKO HaYMHanN NoSBMAATLCS B COBETCKOM CTpouTenbHom oTpacnu. Ha momeHT co3gaHusa FOCTa B CCCP He nmenoch
TexHU4eckown 6a3bl Ans pa3paboTku 1 ynyyweHun kadectsa INMMY-cuctem. B pesynbTate ykasaHHble B FTOCTe 3HaveHus
He COOTBETCTBYIOT TEXHUYECKUM XapaKTepmncTukaM COBpeMEHHbIX CaHABUY-NaHenen ¢ MY, koTopble BbinyckatoT
BeyLLMe POCCUICKME N MeXAyHapoaHble NponssoauTenu. B yactHocTu:

* TennonpoBogHocTh MIMY ynyywena ¢ 0,028 B1/m*K go 0,022 B1/(M*K). 3T0 OCHOBHOE NpenmyLLeCTBO
neHononuypeTaHa nepea ApyrMMu yTennutensmm

* C€03[aH 1 Ucnonb3yeTcs MoAMMULIMPOBaHHbIN NONMU30LMaHYPaTOM NeHoMnonuypeTaH:
neHononuusounanypat, NP, koTopbii 06nagaeT yny4YlleHHOW OrHECTONKOCTBIO

B HacTosee Bpems paspabaTtbiBaeTcs HoBas pegakuma [OCTa, koTopas npu3sBaHa akTyanuamposaTb U 06HOBUTL
TpeboBaHWs K CIHOBUY-NAHENSM, BOOPYXUTb NOTpebuTenei Ha CTPOUTENBHOM U XONIOAUIBHOM PbIHKE MOHATHBIMU
OpVEHTNPaMM KayecTBa NPOAYKLUN.

B 2005 roay EBponewickuin komuTeT no ctangapTtusauum (European Committee for Standartization) Beinyctun eauHbin
ctangapT EN 14509-2005, pernameHTVpyOLLMIA MPOU3BOACTBO U NPUMEHEHUe CaHABMY-NaHenen B ctpaHax EC.

§1.2 KOHCTPYKLNA C3HABNY-MAHENEN

CaHaBuY-naHens npeacTaBnseT cobov KOHCTPYKLMIO U3 IBYX CIIOEB, KakK MpaBuiio MeTanimyeckmx,

MeXay KOTOpbIMU HaXoAUTCS CroK TennousonupyoLero matepunana. KoHcTpykuusi obnagaeT XeCTKOCTbIO U BbICOKUMM
TENMon3onmpyoLM1 CBOMCTBaAMU: TENSONPOBOAHOCTL CaHABMY-NaHenen ¢ PIR HaxoauTtcsa Ha yposHe 0,022 BT/m*K.

B mapTe 2020 roga TennonpoBoAHOCTL 00pasLoB CaHABUY-NaHenen ¢ cucremoit PIR Premier

«MpodXonoa» 3acumkcrnposaHa Ha yposHe 0,0194 B1/m*K B nabopaTtopun «3nacTtokamy.

Ycnex Npon3BOACTBa CaHABUY-NAHene cknagblBaeTcst U3 TPEX OCHOBHbBIX KOMMOHEHTOB:
1. CucTtembl neHononuypeTaHa unm neHononunsounaHypata — 40%

2. MNpowunssoacTBeHHOM NMHUM — 40%

3. lrogeni: npodeccuoHanoB, KOTopble BOOPYXXeHbl HeobxoanMbIMU 3HaHUAMU — 20%



PucyHok 1.
CTbIKM CTEHOBBIX N KPOBENbHbIX C3HABNY-NAHENen

§1.3 HAMNOJ/THUTE/b: MEHOMNO/INMYPETAH

C Havana 20 Beka B Poccum HanGorblLLyo NonynapHOCTb NpruoGpen neHononmypeTaH, KoTopbli NpeacTaBnseT cobon
pa3HOBMOHOCTbL TBEPAOW MeHbl. MeHononmypeTaH nony4aroT nyTem nonuMepusauum 1 BCreHnBaHms

npy cMeLUBaHUK ABYX XUOKUX KOMIMOHEHTOB C BCMEHMBAIOLLMM peareHTOM 1 onpeaerieHHbIMU kaTanusaTopamu,
YCKOPSAOLLMMM NPOLIECC 3aTBEpAEeBaHNSA BCMIEHEHHON cMecK. [NOTHOCTb, KEeCTKOCTb U ApYyrie MexaHu4Yeckme napameTpsbi
MNeHbl, @ Takke ANUTENbHOCTb NONMMEpPU3aL M ONpeaensaoTcsa NPOnopLUMAMU UHIPeaNeHTOB CMECH.

PucyHok 2.

KOHCTpYyKLMSA CaHABUY-NAHENN.
TennonsonvpyoLLMin CRon HaxoauTcs
Mexay ABYMSI TOHKMMMU
MeTanMyecknmmn nmctamm

lMeHononnypeTaH COCTOUT U3 MENKUX 3aKpbITbiX A4eek. 3% B ero obbeme 3aHnMaeT TBepabin matepuan, 97% — nopsl,
3anornHeHHble ra3oM, UX NNOTHOCTb 0ObIYHO BapbupyeTcs B Nnpedenax 24—96 kr/m3.

B pesynbTaTte neHononuypeTaH OT/IMYHO AEPXKUT TeMMNepaTypy, BeAb TEMNMONPOBOAHOCTb ra3oB Mo CPaBHEHUIO
C TBEpAbIMU MaTepuanamm HUxXe B ECATKN U COTHU pas.

MeHononuypeTaH:

* Obnapgaet TennonpoBofHocTbio Ao 0,0194 B1/(M*K), a npu ncnonb3oBaHum NepCrekTUBHbIX BCNeHUBaTenem —
0o 0,018 B1/(M*K)

* OKOMNOrMYeH: NCMOMb3yeTCd MOBCEMECTHO, OT NMOAOLLBbI BaWMX GO0TMHOK 1 pynsi B aBToMobune Ao yTenneHus

TOMNMBHbIX 6AKOB KOCMUYECKMX Kopabnen. Ero npumeHeHne B xunbix 3gaHusax paspelueHo Muxsgpasom PCOCP
Ne07/6 5610t 26.12.1986

 ['MrmeHnyeH: npyMeHsieTCAa B XONOAMUNbHbIX Kamepax AN XpaHeHs1 NpogoBONbCTBUS

* [MapoBogoHenpoHuLaem

* YCTONYMB K BO3AENCTBUIO rprbKa, NneceHn. M rpbi3yHOB U HAaCEKOMBbIX: OHU €ro MPOCTO He eadaT
» CoxpaHsieT CBOWCTBa C TeyeHneM BpemMeHu, o 50 net

MeHononuypeTaHbl U3roTaBMNMBAOT HA OCHOBE MOJIMYPETaHOB, MONIMMEPHbLIX COeAMHEHUIA, KOTOpble 06pa3yoTcs
B pe3ynbTaTe XMMUYECKOro B3aMMoAenCTBUS XKUOKMUX M30LMAHATOB C XKMOKUMU NOononamm.

B 3aBMCMMOCTM OT COOTHOLLEHMUSI 3TUX KOMIMOHEHTOB MOJTyYaloTCA MSTKUE U 3NacTUYHbIE MEHbI UKW XXECTKUE
NeHOoMoNMypeTaHbl C BbICOKUMU TEMMOMU3ONUPYIOLWMUMU CBOMCTBaMU

PucyHok 3.
Aveuncrasn crpykrypa My
¢ 20-kpaTHbIM YBENUYEHNEM.




Avenctas ctpyktypa My
¢ 300-kpaTHbIM yBENMYEHMEM.

YKecTkue MY obecneuymsatoT npeKpacHylo Tennon3onAaunto n 4oCTaToqyHO TBepAble, BblAEePXXNUBAKOT 3HAYUTESbHbIE
MeXaHun4eckme Harpyskuy, Nno3ToMy akTUBHO NMPUMEHAIOTCA B Ka4eCTBe CpeJHero Cnoa B COHABUY-NaHENAX.

TennonoTepw B xxecTkoM MMY 3aBUCAT OT TENNONPOBOAHOCTM BCMEHMBAIOLLETNO rasa, KOTOPbIM HanoJTHEHbI AYENKH,
TBEPAON hpakumu 1 OT TENSIoNnepeHoca 3a CYeT KOHBEKLMN. Mpu OTHOCUTENBHO HEBOMbLUMX pasMepax syeek
KOHBEKTUBHbIV NepeHoC Tenmna npeHeGpexuMo Marl, Toraa kak Bkrnag TBephoii opakuum B Tennonotepu AocTuraeT
npumMepHo 20%. Ma3oBas gpakuusi — NpuYnHa NoTepu Tenna B neHononmypeTtaHe. Mo 3Tol NPUYKNHE BaXKHYO poJib UrpaeT
npupoaa BCMeHMBAIOLLErO areHTa, KOTOpbIi UCMOSb3yeTcst MPU NPOU3BOACTBE XecTkmx MY.

B npouecce BCneHnBaHuA B AYENnKn NnoMMmo neH006pasoBaTenﬂ nonagaeT U HEKOTOPOE KONMNMYeCTBO YrIeKncrnoro rasa
CO2, ogHako no CpaBHEeHuto C ApyrmMmn rasamMmum oH 4OBOJIbHO 6bICTp0 NnoKnaaeT NX CKBO3b CTEHKW.

CﬂyCTﬂ HEKOTOopoe BpeMA B A4Yelkax ocTaeTcs, rMaBHbIM o6paaom, BCMNEHUBAIOLLMIA areHT C O4eHb HU3KOW
TennonpoBOAHOCTLIO. B xone panbHewnwen JKcCnnyaTaunm B NeHy MOXXeT NPOHNKHYTb HEMHOIO BO34yXa,

HO 3TO NPaKTn4eCkn He BNndeT Ha ee U30NALNOHHbIe CBOWCTBA.

B caHOBMY-NaHensix ¢ MeTannyeckom obrmuoBKON MeTans npegoxpaHsieT cpegHUn Crior OT NPOHMKHOBEHMS ra3os,
6naro,u,apﬂ 4Yyemy ero rasoo6MeH C BHELLHEN cpefon NPOUCXOAUT TOMBbKO Yepes TopLbl NaHenu.

Ecnu paHee B kavecTBe BCNeHMBaTENs NPEMMYLLECTBEHHO UCMONb3oBasncs TpuxnopdTopmeTtaH, unm CFC-11

nnu R11, 6onee n3BeCTHbIV Nog4 CBOMM TOProBbIM HazBaHWeM — dpeoH-11 unu xnagoH-11. Ho, nockoneky CFC-rasbl
(xnopdbTopyrnepoabl), kak ObINo ycTaHOBMEHO, CNOCOBCTBYIOT UCTOLLEHMIO O30HOBOIO Cos cTpaTocdepsl,

MX NpUMeHeHne 3anpeLyeHo MoHpeanbCkuM NPOTOKOSIOM.

PaspaboTaH uenblii psg neHoobpasoBaTenen Ans UCNoMb30BaHUsi B NPOU3BOACTBE CIHABWY- NAHENEN, B TOM YKcre
rmppoxnopdTopyrnepoabl (HCFC22, unn R22, HCFC142b, nunn R142b, HCFC141b, nnn R141b), rugpodTopyrnepoabi
(HFC, Takune kak R134a) n pasnuyHble coefMHeHUs BOAbI Y NMEeHTaHa, Npu B3auMogeNCcTBUM KOTOPBIX C U30LMaHATOM
BbIJENSAETCS YrNEeKNCIbIN ras.

Mocne cMeluMBaHUSI UHIPEAMEHTOB XMUAKas NeHa HauynHaeT ObICTPO paclmnpsATbes. C Havana NpUroToBeHNs CMecu
KOMMOHEHTOB [0 3aTBepAeBaHNs NaHenu NpoxoamT oT 3 A0 6 MUHYT B 3aBUCUMOCTU OT €€ TOMLLUMHbI.

MockonbKy Npu 3TOM NpoTeKaeT 3Kk30TepMmnyeckas peakuusi, naHenu TonwmHon 6onee 100 MM MOryT HarpeBaTbCs
cBbiwe 150 °C. B cBsA3u ¢ 3TMM nepea oTnpaskoi noTpebuTento naHenn HeobxoanMo BblAepXMBaTb Ha CKNagax

He MeHee 24 4acoB AN NOMHOro 3aTBEPAEBAHNS U OXNaXaeHWs.

§1.4 HEM PIR OT/TMHAETCA OT PUR

MeHononumsoumnaHypat (PIR) 1 neHononnypetaH (PUR) — poacTBEHHbIE NONMMEpPbI KECTKUX MEHOMONMypeTaHoB,
KOTOpble CO34alnTCH B pe3ynbTaTe peakuum HECKONBbKNX KOMMOHEHTOB.

K neHononvypeTaHaMm C yny4LlleHHbIMU NPOTUBOMNOXAPHBIMU XapakTEPUCTUKAMU OTHOCUTCS U nonum3oumaHypat
(polyisocyanurate, PIR, nnu MAP), koTopkIn OTiMYaeTcs OT NPOCTOro NEHONoIMypeTaHa COOTHOLLIEHNEM OCHOBHbIX
KOMMOHEHTOB cMecwu, nonvona u ndounaHata. Y PIR oHo coctaBnseT npumepHo 1:1,5, Toraa kak y npocToro
nonuypetaHa 1:1,1. CnegoBarenbHo, B PIR-naHensax cogepxutcsa 6onblle nsounaHata, yem B PUR-naHensx.

Ha mexaHu4yeckme CBOMCTBA NEHbI TAKKE BIUSIOT KaTannaaTopbl.

Cangeuy-naHenu ¢ ytennutenem PUR Classic ncnonb3ytotcs B OCHOBHOM AN CTPOUTENBCTBA XONOANIbHbBIX
1 MOpPO3UIbHbIX kamep. VHorga ua caHasmy-naHenen ¢ PUR cTposaT cknagbl B CEMCMOOMNACHbIX 30HaX,

roe 4acTo NPOUCXOAAT 3EMIETPSACEHUS: AN AOMONTHUTENBHOM NPOYHOCTU 3TW NaHENM MOXHO CKPEnnaTb
3KCLEHTPUKOBBIMY 3aMKaMu.

PIR ncnoneayetcs ropasgo wwvpe. N3 caHasuny-nadener ¢ PIR Premier Bel noctpouTe:

+  XonogunbHble U MOPO3UIbHbIE KaMepbl

+ OBoule- 1 hpyKTOXpaHUNULLA

 JltoGble 0GBEKTHI arpONPOMBILLIIEHHOTO KOMMEKCA: KOPOBHMKM, CBUHOMEPMbI, MTUYHUKU 1 Tak Aanee
+ Jloructrnyeckune KOMMMEKChI, XorNoausbHbIe ckragpi

* [lpon3BoACcTBEHHbIE Y aAMUHUCTPATUBHbIE 34aHUS, Liexa

+  CTaHumMu TeXHUYECKOro 06CnyXMBaHUSA, aHrapbl

CaHasuy-nanenu ¢ PIR Premier Takke ncnonb3yoT Ans MOAEPHU3ALMUN U MOBbILLEHNS SHEProaMEKTUBHOCTA 30aHUN,
MOCTPOEHHbIX U3 APYrMX MaTepnarnos.

Mo cpaBHeHuto ¢ PUR-cuctemamu PIR-HanonHuTenb 06nagaet NoHWKEHHON roptodecTbio. [og Bo3genicTerem
nnameHu HapyxHsiii crioin PIR obyrnuBaeTtcsi c o6pa3oBaHMeM NOPUCTON YrepoaHOM MaTpuLbl, KOTopas 3alyuiiaeT
BHYTPEHHME Crou 1 NpenaTcTByeT ux ropexunto. CornacHo ®efepanbHomy 3akoHy Poccuiickon ®egepaumm ©3-123
«TexHU4eckuin pernameHT o TpeboBaHMSAX NoXapHOK 6€30NacHOCTWY, CAHABMY-MAHENM C KNaccom orHecTonkocTu El
30 n knaccom roptodecTu 'l MoryT npuMeHsiTeca B PO npu cTponTenbCcTBe U YTENNEHUN MPOMBbILLMIEHHbIX

W KUNMbIX 30aHUN.

CornacHo TY 5284-006-77983254 n TY 5284-003-77983254, canasuy-naHenu ¢ PIR n PUR moxHo ncrnonb3oBaTtb
npun HapyxxHow Temnepatype go +80 °C. U Te, n gpyrve naHenu yCcTonumBbl K Bfiare v NapoHenpoHULLaeMbl.
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B HacTosiee Bpems MAP-moanbuLmMpoBaHHbie NonMypeTaHoBbIe NONMMEepPb! BbITECHWIM BCE OCTaslbHble
neHononmypeTaHbl B cchepe Npou3BoAcTBa CaHABMY-naHeneii. MaHenu ¢ PIR cHuckanu Wwupokyto nonynsipHoCcTb
6narogapsi TEpMUYECKON CTabUNbHOCTY 1 OTHECTOWKOCTY.

XapaKkTepucTuk/ CpeaHero crosi naHernem, KoTopble NPOM3BOASTCS HA HEMPEPbIBHBIX NMHUSIX, MOTYT MEHSATHCS
B 3aBUCMMOCTM OT TOSILLMHBI NaHenu. KOMMOHEHTbI cMecy NoAGUPatoTCs TakuM 06pasoM, YTOGkI NeHa GbICTPO
noAHsach 4o BEPXHEro 06MMLOBOYHOIO NCTa.
B pesynbTaTe y 06MMLIOBOYHLIX JTMCTOB NeHa NonyvyaeTcs HECKOSbKO Goree NioTHOM, YeM B CpeiHeN YacTu NaHenu,
rae paclmpeHue npoucxoaut cBo6oaHo. MockonbKy paboyasi YacTb HENPEPBIBHOM NTMHUM MOCTOSIHHO ABUXKETCS,
AYEnKK, Kak NpaBuno, NprobpeTaloT ANLEBUAHYI0 (POPMY C OpUeHTaLMell Mo HanpaBneHuo BCNeHNBaHWS. Takum
06pa3oM, Ha HENPEPLIBHLIX JIMHUSX BbIMYCKAOTCA NaHesny ¢ XxapakTepHbIMU AN KaKaoro KOHKPEeTHOro npeanpusiTus
CTPYKTYPOV 1 CBOWCTBaMW CPeLHEro Criosi.

B Tabnuue 1 npmBeaeHbl OCHOBHblE XapaKTEPUCTUKN BCEHMBATENEN, NPUMEHSIEMbIX B HACTOsILLLEE BPEMS

npw narotosneHuy xecTkux MNIY. Moa gasneHvem (Npy cxaTumn unu casure NaHenun) CTeHKW ra3oHanoNHEHHbIX S4eeK
nonuypeTaHoOBOW NeHbl pa3pyLUalTCs, BCNEACTBUE HYEro OHa TEPSET CBO XKECTKYH0 CTPYKTYypy. CpeaHsis NNoTHOCTb
cpeaHero crnosi 0bbluHO cocTaBnsieT 35—50 Kr/m°. kcnepMMeHTbI Nokasanu, YTo NPy OAHOMW 1 TOW e NIOTHOCTN MeHbLLEN
TEnnonpoBoAHOCTbIO obnagaeT ToT obpased MY, y koTOporo cpeaHuii pasmep siyeek MeHbLUe.

Mpn aTOM Yem ©ornbLue NOTHOCTb, TEM BbilLe NPOYHOCTb MaTtepuana.

Tabnuua 1.

dnsnko-xummyeckune XapakTepUCTUKN pasninyHbIX BCrieHMBaTenen

HassaHue

dpeon-11

Opeon-141b

dpeoH-134a

DdpeoH-245fa

DpeoH-
365mfc

WN-MeHTaH

M3oneHTaH

LivknoneHtaH

Yrnekucnbin
ras

Bosayx

MonekynsipHas
dopmyna

C-CIsF

CHsC-Cl2F

CH2FCF3

CHF2CH2CF3

CH3CF2CH2CF3

CsH12

CsH12

CsH1o

CO2

N202

Monekynsip-
HbI BEC,
r/monb

137,5

116,9

102,0

134,0

148,0

72,0

72,0

70,0

44,0

28,8

Tennonposo-
[OHOCTb

npu 25 °C,
Bt/m K

7,8

9,8

14,3

12,2

10,6

14,6

13,8

12,6

16,3

26,5

Touka
Kkunenus, °C

24

32

15

40

36

28

50

-78

-193

[asnexne
HacblLLIEHHOIO
napa npu 20
°C, bap

0,88

0,69

5,62

1,24

0,47

0,65

0,80

0,34

56,55

624,03

Mpepen
roptoyecTy,
% obbema
B BO3ayxe

HEeT

5,6-17,6

HEeT

HEeT

3,5-9,0

1,4-8,3

1,4-7,6

1,4-7,8

Het

Het

Takum obpasom, MIMY ¢ MeHbLUel NIOTHOCTLI0 obecneyvrBaeT 6onee ahHEKTUBHYIO U30NALMIO, HO BbIXOAUT

BeCbMa XpPYNKUM.



Ha rpadhmkax Hke npuBegeHa 3aBUCMMOCTb TENMOMNPOBOAHOCTY )ecTkux MY oT nnoTHoCTYH .
PucyHok 4.

3aBUCMOCTb TEMMONPOBOAHOCTH B/m-K
MY ot cpegHero pasmepa s4eek 22
20 S _
L]
o
18
..
16
e ®
14 é
12 } : t : ; . } ' }
0 o1 02 03 04 05 06 07 08 M™Mm
PucyHok 5.
3aBUCMOCTb TEMONPOBOAHOCTU
ot nnotHocTv MY 0,030, 57/M K
0,028
0,026
0,024 :
0,022 /

0,020 /

0,018 I

10 20 30 40 50 60 70 80 90 100
Kr/m?

Kak BugHo u3 rpacmkos, NyyinmMm Tenon3onsaunoHHbIMU ceoincTtBamu obnagaet MY nnoTtHocTbio okono 40 kr/m3.
O6Gpa3subl C3HABWY-NAHENEN C HAMOMTHUTENEM TaKoM NITIOTHOCTM Takke UMEKT AOCTAaTOYHYH KOHCTPYKTUBHYHO KECTKOCTb.

B xoge npou3BoacTBa NOCTOSHHO KOHTPONMpPYeTCcs kayecTBo v apyrue napametpsl MY (1 PUR, n PIR).
Hwxke npegcraBneHsl pesynbTathl UcnbliTaHun TBepgoro MY, koTopble perynspHo NpoBOAATCS B
npoun3soacTBeHHoM nabopatopum «Mpodxonon».

Tabnuua 2.
PesynbTaTbl ucnbiTaHU 06pa3LoB CaHABUY-NaHenen ¢ ytennutenem us PUR.

HavmeHoBaHMe xapakTepucTuKn 3HaveHus HopmaTtuBHble
OOKYMEHTbI

06u.3|,a;| NIIOTHOCTb yTennuTens, 42-45 OCT EN 1602-2011

Kr/m

Mpeaen npoyYHoOCTM Npu 145 FOCT EN 1607-2011

pacTaXeHunn nepneHankKynapHoO K
n1ueBbIM NOBEPXHOCTAM, Klla

MpoyHocTb Ha cxatue npu 10%- 176 FOCT EN 826-2011
Hou gedopmaumn, klla

Moaynb casura obpasua npu 3,8 EN 14509
yeTblpexToyeyHoM nsrmbe, MMa

TennonpoBoAHOCTb (KO3PULMEHT 0,025 FOCT 7076-99
TennonposoaHocTtn), B1/(m-K)

BoponornouieHne 3a 24 yaca, % 1,6 [OCT 20869-2017
CrtabunbHocTb pasmepos +75 °C, 0,7 [OCT 20989-2017
244, %




Tabnuua 3
Pe3ynbTaTthl ncnbiTaHuii 06pasLoB caHABMY-NaHenen ¢ ytennutenem m3 PIR.

HavmMeHoBaHWe xapaKkTepUCTUKM 3HayeHus HopmaTtuBHble
[OKYMEHTbI
Lwnn LieHtp Mas

O6uias NMOTHOCTL yTennuTens, Kr/m3 38+2 FOCT EN 1602-2011
Mpeaen npoYHOCTV NEPNEHANKYNSPHO K NINLEBLIM

noBepxHocTaM, kla 122 118 121 FOCT EN 1607-2011
MpoyHocTb Ha cxaTtue npu 10% gedopmaumu, klMa 130 131 125 TOCT EN 826-2011
Mogaynb casura npw YeTbipextodeyHom narnbe, MMa 3,8 EN 14509
TennonpoBogHOCTL (koadh.TennonposogHocTn), BT/(M*K) 0,022 FOCT 7076-99
BoponornoweHue 3a 24 vaca, % 1,2 FOCT 20869-2017
CTtabunbHOCTb NMHENHBIX pa3mepos npu +75 °C, 244, % 0,5 FOCT 20989-2017

§1.5 YHEM CNCTEMA PIR PREMIER OT/TIMHAETCA OT APYITMX PIR CNCTEM?

KactomuanpoBaHHbii 6reHp PIR Premier ¢ 2016 roga rapaHTMpyeT KayecTBO caHABUY-naHenen n «PIR Mnutbi»®:
TENMNONpPOBOAHOCTb U (PU3NKO-MEXaHNYECKME XapaKTEPUCTUKIN, BeAb OH CO3A4aH AJsi UCMONb30BaHWUSA MEHHO Ha
ycTaHoBneHHbIX B «[MpodXonoae» nuHusx. Toraa kak 60MbIMHCTBO POCCUINCKMX NPOU3BOAMTENEN CIHABUY-MAHENen
C NeHOMoNNypeTaHOM UCMOMb3YHT YHUBEPCAlbHbIE TOTOBbLIE PELLEHMS OT OFPaHUYEHHOrO Kpyra npou3BoauTenei
CbIpbEBbIX CUCTEM.

«MpodXonoa» cozaan PIR Premier B napTHepcTBe ¢ koHUuepHamu Cubyp, fay M3onaH, Maysta, Bean pynn. MaHenn
npousBeeHHble Ha Cucteme PIR Premier ceptuduumnpoBaHbl no eBponenickoMmy ctaHgapTty EN 14509, n ¢ 2017 roga
obnapatot 3Hakom CE.

K siHBapto 2024 roga Mbl npoussenu ans Bac 6onee 18 300 000 kB.M. caHaBuy-naHenen ¢ PIR Premier, 6onee 28 000
TOHH PIR-cucTembl.

B YEM CEKPET?

Cuctema PIR Premier npon3BoanTcst ¢ y4eTOM BCEX OCOOEHHOCTEN UTANbAHCKMX HEMPEPbIBHLIX NMHUIA Pu.Ma
1 YHVKanbHa MIHOBEHHOW MHTerpaLmei B npoM3BoaCcTBO.

YT06bI rapaHTpoBaTh ka4yecTBO CaHABWY-NaHenemn n «PIR MNnuTbi»®, KOMMNOHEHTLI CUCTEMbI MPOXOAST TLATENbHbIN
oT6Op B NPOM3BOACTBEHHOM Nabopatopun «MNpodhXonogay, cosgaHHom B 2016 roay.



Kputepuem 0T6opa cnyxat OM3NKO-MexaHN4YeCKMe CBOMCTBA MeHbI, Nydllas pactekaeMoCTb, HU3Kasi
TennonpoBoAHOCTb, — BCEro 36 napamMeTposB. I'Iposop,mcn MCNbITaHUS MO BOAOMNOINOLLEHN0, CTabUNbHOCTK pasmepoB
M noTepe MmaccCbl B COOTBETCTBUU C FOCTom Ha suencTble nnacTmMacchl.

Y106kl MOBLICUTL KAYECTBO KOHTPOMS OAHOrO M3 OCHOBHbIX KOMMOHEHTOB CUCTEMbI, Monuadupa, «MpodXonoa» nposen
neperosopbl ¢ 10 NocTaBLMKaMM PEaKTMBOB CO BCEr0 MUpa W 3aKII0YMIN KOHTPAKT C €BPONENCKUMMN KOMMAHNAMM,
NpoAYyKLMS KOTOPbIX UCMONb3YeTCs KpynHenwmnmmn koHuepHamu: Cubyp, day WN3onaH, Maysta, Bean Mpynn.

[nsa BHegpeHus peuenTypbl Ha nuHumn «lMpodXonoa» npoeen okono 100 ucnbiTaHni 9 KaTannsaTopoB
OT 5 MOCTaBLLMKOB CO BCEro Mypa, YTobbl mogobpaTe onTMManbHOe COOTHOLLEHME KaTann3aTopoB, AaBreHns,
KOMMOHEHTOB 1 CKOPOCTUW ABWKEHUS npecca Ha NuHusax «MpodXonoaa.

YUT06bI rapaHTMpoBaTh Ka4yeCTBO KaXJoro KBaapaTHOro MeTpa MaHernun B Kaxxaon napTum,
Npoun3BoACTBEHHasi nNabopaTopus B OHMaNH-PEXUME KOHTPONUPYET COCTaB U XapaKTEPUCTUKN CIHOBUY-
naHeneun ¢ NOMOLLb0 MOHUTOPUHra 14 nokasatenemn ¢ NMHUN.

YT106bl 4OOUTLCS MOBBILEHMS 3KCMIyaTaUMOHHbLIX CBOWCTB C3HABWUY-NAHENen u onpeaenqTb OnTUMarnbHble
TEXHOIOTMYECKUEe PEeXUMbl ANA KaXAOW M3 TOMWMH naHenen, nabopaTtopus exeaHeBHO cobupaeT wu
obpabaTbiBaeT 6onee 4 'b cTaTUCTUKM U MHCpOPMALMKN C HENPEPBLIBHOM JTIMHUN.

CornacHo esponerickomy ctaHgapTy EN 14509, B npon3soacTBeHHon nabopatopuun «lNpodXonoga» nposoasTcs
MCMbITaHUS MO pa3pyLUatoLLemMy KOHTPOSIO:

» Ha pa3spbiB

+ Cxatue

« CpBur cpegHero crnost

* W3rnb nponeta naHenu

1 1O HepaspyLlatoLLEMY:
* WckyccTBEHHOE cTapeHue
* MamepeHune TennonpoBoaHOCTM

Kaxxgyto Hegento cneumanucTbl «[TpodXonoga» paspyLuatT, PexyT, PBYT, XXMYT, FHYT, CKUraloT, HarpesatoT

Ao 100 n 6onee rpagycos, TONAT B BOAE, 3aMOPaXMBatoT B crieumarnbHow kamepe A0 50 NOroHHbIX MeTpoB

06pasLoB MPOAYKLUMN, BbIXOASLLEN C FTIMHUNA.

Bnarogaps aTomy caHaBuY-naHenu ¢ ytennutenem PIR Premier gemoHcTpupytoT conpoTveneHve bonee 185 klla
npu UCMNbITaHWSAX NPOYHOCTU Ha cxaTue npu 10% Aedopmaumm 1 6onee 160 klMa Ha pa3pbiB Npu NNOTHOCTK 40 Kr/M3.

Y106kl rapaHTMpPOBaTb KAYECTBO HE TONbKO 3a CHET NPOBEPKM KOMMOHEHTOB U PEryrnmMpoBK/ TEXHONOMMYECKOro pexuma,
HO 1 Ha MornekynsapHoM yposHe, B 2020 roay «[podXonoa» noctaBun Ha NPOM3BOACTBE CaMy0 COBPEMEHHYIO

B Poccun ycraHoBky H&S Anlagentechnik no cuHTe3y cnoxHbix nonuadgupos. NoTtomy uto «lpodhXonon» Beput, 4To
MMEHHO 34eCb, B Poccumn, MOXHO NPOU3BOANTL HAyYKOEMKME MPOAYKTbI, HTOObI SKOHOMUTL BaM 3HEPTU0 U AEHbIN.

§1.6 META/ITUYECKWE /INCTbI A/19 C3HABUY-TAHE/EN

«I'Ipochono,q» npon3BoauUT MeTarnn4eckyro 06LIJI/IBKy naHenemn n3 MeTanIM4ecknx NUCToB, KOTOpble yOOBNETBOPAKOT
CTaHOapTaMm, NnepedyncrieHHbIM B Tabnuue 4.

Tabnuua 4.
CraHpapTbl MeTannunyeckon obwmekm MMY-caHaBuY-naHenei
MeTannuieckue nucTbl MWUHUMaTbHBINA NPeaen Teky4ecTn rocT
OLUMHKOBaAHHbI IUCT 220 Mlla FOCT 14918-20
. FOCT 30246-2016
OLUMHKOBaAHHbI IUCT 220 MMa

FOCT P 34180-2017
FOCT P 34649-2020

rOCT 19904-90
EN 10088-1:2005

C NOJIMMEPHbIM MOKPbITUEM

Hepxxasetowas cranb 220 MMa

JIncTbl U3 antoMmMHMeBOro crnasa
mapkun AMr2 1/2H 140 MMa rOCT 21631-2023

B kauyecTBe MaTepmana ctanbHOM 06LWMBKY (32 NCKMOYeHMEM OBOLLMBKM U3 HepXaBetoLLeln CTanu) UCMnosb3yeTcsl PyNoHHas
ctanb no FOCT 14918-80, rpynnbl b nepBoro knacca nokpbITUs. Micnonb3ytoTcs Takke 3apybexHble aHanoru



PYNOHHOW TOHKONMCTOBOW CTaru € 3aWwUTHBIM aHTUKOPPO3UIMHBIM MOKPLITUEM M3 LMHKA (Zn), 5%-M antoMo-LIMHKOBbLIM
nokpblTrem (5% Al-Zn) nnm NoKpbITUEM Ha OCHOBE antoMUHKSA, LIMHKa 1 KpeMHus (55% Al- Zn).

IMoKpbITUSA Ha OpraHN4ecKkon oCHOBe BbI6VIpaI'OTCF| B 3@aBMUCUMOCTHK OT TUNa 34aHnA 1 TpeGOBaHVIVI K AOJITrTOBE4YHOCTU.
[onyckatoTcst MHOrOCNONHbIE 3aLUTHbIE MOKPLITUS.

Knacc 1 TonwuHa Kkaxgoro n3 MmeTtaninyeckux NmcToB yKasbiBalOTCA ANs KXA0N NapTuy CIHABUY-NaHenen.
MuHMManbHas TonwmHa meTannuyeckon obLwmeku naHenewn «MpodXonoa» 13 pynoHHoM ctanu coctaBnseT
0,4 MM, makcumansHas — 0,7 Mmm. MuHMManeHas TonwmHa obLwmBkK naHenewn «lMpodXonoa» n3
HepxaBetolLen ctanu coctasnset 0,4 MM, MakcumansHas — 0,6 Mm.

3HayeHVe MYHUManbHOro Npefena TeKy4yecTn oOLIMBKM N3 HEPXKaBetoLLeln cTany NpuBeaeHo B Tabnvue 4.
XUMUMYeckmii cocTaB 0bLLIMBKM U ee hmanyeckne ceoncTea cootBeTcTByOT FTOCT 5632-14. [1na ee n3rotoBrneHus
«MpodXonoa» NpMMeHSIET NIUCTOBYHO UK pyrnoHHyto ctanb no FTOCT 19904-90 nnu ux 3apybexxHblie aHanorn Mapok
AISI 304" gnsa nuweBon npombilneHHocTH 1 AlSI 4302 o6Llero HasHavyeHus.

Tabnuua 5.

TexHn4eckme xapakTepncTUKN MeTannm4yeckon obnmnLoBKM NaHenen

[Mpepen Tekyyectn He MeHee 280 MrMa
Mpenen Tekyydectn He Gonee 320 Mrlla
BpemeHHOe conpoTusreHne paspbiBy He MeHee 360 Mra
OTHOCUTENbHOE YANMHEHUE HE MeHee 30%
O6Lwas macca LIMHKOBOrO NOKpbITHS ¢ 06enx CTOPOH ropsiHeOLMHKOBaHHOTO 100 r/m?

JINCTa HEe MeHee

CpefHss TonLmMHa LMHKOBOIO MOKPbITUSA HE MeHee 6 MKM
CraHgapTHas LWMprHa CTarnbHOro nucta 1250 mm
CpefHssa TonwmHa NonmMaupHOro NOKPbLITUSA A KpaLlleHbIX IMCTOB 25-30 mk

§1.7 IVHUWN ANA NPOU3BOACTBA C3HABUY-MAHENEN

Cangsuy-naHenu ¢ neHononuypetaHom (PUR) nsrotaenmarTca cTeHA0BbLIM (Mepuoanyeckum) cnocobom. CaHaBuY -
naHenu ¢ neHononuunsoumaHypaTom (PIR) - HenpepbIBHLIM criocobom.

Mpu cTeHgoBOM, UK NepuoamnyeckoMm, crnocobe NPon3BoACTBa NEHOOOPa3yoLLas CMECh 3a5MBaETCs B 3aKPbITYHO
hopMy, COOTBETCTBYHOLLYIO MO pasmepam GyayLien naHenu.

NEPNOONYECKHME NTNMHNA

Ha nepuognyecknux NMHUAX HUXHUIA 0BNULIOBOYHBIN NUCT yKNaAbiBaeTCsl Ha AHO (hOPMbI, BEPXHUI — 3aKpennseTcs
HaBepXxy Ha crieuuanbHbIX ornopax. Bes KOHCTPYKLUMS 04eHb NPOYHast U BbiAepXVBAET AaBlEHNE PaCcLUMPSIOLLENCS NEHBI.
Ha Topuax (hopMbl Unn MaTpuLbl NpefycMOTpeHb! HeGorbLUne OTBEPCTHS AMNs BbiMycka BO3AyXa U U3MULLKOB NEeHbI:
6narogaps UM neHa pacnpefensieTcsi paBHOMePHO Mo Bceit hopMe.

MeHoobpasytoLas cMech BNpbICKMBAETCS B NMOMOCTb Yepes3 (hOpCyHKY B GOKOBOM OTBEPCTUM (DOpMbI. Ta onepauus
3aHMMaeT BCEro HeCKOJIbKO cekyHA. Mocne 3aBeplLueHUst NeHooGpa3oBaHNs NaHesb BblAepKuBaeTcs B oopme

noa npeccom ot 20 Ao 80 MVHYT B 3aBMCUMOCTU OT TOJSILLMHbI, MOCIE Yero u3BnekaeTcs, a popma NoaroTaBnMBaeTcs

K 3anvBKe criefytoLlei naHenu. Takum crnocoboM MOXKXHO U3TrOTaBnMBaTh NaHerm pasHbiX OpM C pa3HON OGIMLOBKOM.
Hepoctatkom cTeHOoBOro crnocoba sABNsSeTcs MeaMTeNnibHOCTh Npoliecca. [laxe ecnv ogHa 6puraga pabounx
LMKIMYECKM 06CNY>KMBaET HECKOJIbKO CTEHAOB, a Ha KaXkaoM CTeH[E, B CBOK o4epenb, NPOM3BOANTCA [0 ABYX NaHenen
OHOBPEMEHHO, NPOM3BOANTENBHOCTb HEBLICOKA.

HEMPEPbLIBHbLIE JTMHNA
HenpepbiBHbIE aBTOMAaTUYECKNE NINHUM UCMOMb3YIOTCA Ha KPYMHbIX MPOM3BOACTBax. [Tpouecc co3aaHusa naHenen

"AISI| 304 — OCHOBHOII COPT B CEMEVICTBE HEpPXKaBetoLLMX CTanem, coaepxalymii MuHuMym 18% xpoma n 8% Hukensi. Takoe cogepxaHve xpoma
obecneynBaeT (hopMUPOBaHNE OKCUAHOTO CIOsi Ha NOBEPXHOCTM CTanu, YTo NpuaaeT Matepuany yCTONYMBOCTb K BO3ENCTBUI0 pasHOO6pasHbIX
XUMUYECKNX BELLLECTB.

2AIS1 430 - chbeppuTHasi XxpOMUCTasi KOPPO3UECTONKas CTarb OGLLEro Ha3HaYeHVs1, NoNyyMBLLAs Hanbonee WMPOKOe pacnpoCcTpaHeHNe.
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NOJTHOCTbO aBTOMATU3NPOBaH. Hel'lpeprBHble JINHUM NO3BONAKOT BblNyCKaTb 3a CMEHY 50 TbIC. KB. MEeTpOB COHOBUY-
naHenem co CKOPOCTbHO 15 METPOB B MUHYTY. I'Ipm 9TOM CTOUT y4UTbIBaTb, YTO MOLLHOCTb JINHUN HE BINTUAET Ha Ka4eCTBO
COHABMY-NaAHenen.

O6nuuoBKa NaHenen NPoOU3BoAMUTCA U3 iBYX PYNOHOB MeTarsa, KoTopsle 06pabaTbiBaloTCs KOPOHAPHBLIM Pas3psiaoM,
KOTOPLIVi CHUMaET CTaTU4YeCKOe 3MNEeKTPUYECTBO C METaNMYecKoro NucTa Ans ynyyeHus aareauy ¢ nonmypeTaHoBoi
NeHon. YCTaHOBKOW NS CHATUSI CTaTUYECKOrO 3M1eKTPUYECTBA KOMMNIEKTYIOTCA GOMbLUMHCTBO NUHWIA, NpUYeM BCe 3Tu
YCTaHOBKM BbIMyCKaeT OAUH UTanbsHCKWIA MPOV3BOAMTENb. Ha BHELUHIO NOBEPXHOCTb MeTarnna HaHOCUTCS 3aLUuTHas!
nonvMMepHas nieHka.

3aTteM naHenu nponyckalTcs Yepes NpodUIMPOBOYHYHO YCTaHOBKY, rae hopMupyeTcs npodunb ByayLer naHenu

¢ KpasiMmu, o6pasyowymMmn 3amok. TpeboBaHUs MO OTKITOHEHMSIM 3aMKOB OT 3a[aHHbIX NapaMeTpoB 3anoxeHbl B TY

y Kaxkgoro npoussoauTens. Kak npaBuno, y BCeX NpousBoauTenei oHU oAMHaKoBble. 3aTeM Ha NULEeBYo 0GNULOBKY
HaHOCWTCS MpaiMep - KIeeBo CIol, KOTOPbIM MOBbILAET aAre3uto NeHbl K MeTansy U NaHenu HarpesarTcs 4o
TemnepaTypbl, KOTopasi obecneymBaeT XopoLuyto aareauio. NeHoobpasyoLas cMecb BBOAUTCA MeXAy ABYMSI
06nMLoBKaMK, MOCHEe Yero 3aroToBKka NnaHernu nocTynaeT B Npecc-HarpeBaTesb, YAepKMBaoLLMi 06MMLOBOYHbIE NIUCTbI Ha
HeoGX0AMMOM paccTosiHUK Apyr oT Apyra. Mo 6okam naHenu ABMXKeTCs Lenb dhopMuposaTenen, opMmUpyoLLmnX
BHYTPEHHIOK0 YacTb 3aMka. [0ToBble naHenn 6e3 0CTaHOBKM NMHUM 0BPE3atoTCsA 40 HYXHOW ONMHBI JIEHTOYHOMN NUMON,
KoTOpasi y Bcex Npov3BoauTENel U30nnpoBaHa B OTAEMbHOE NoMelleHne 13-3a (POMKOCTY fnpoLecca. 3aTteM naHenu
NPOXOAAT Yepes oxnaauTerb, YKNaablBalTCs Y YNakoBbIBAKTCS ONA OTNPAaBKMU 3aka3uunky. [ayka roToBomn NpoayKumum
YNaKoBbIBAETCA B 3aALLUMTHYIO MIIEHKY.

nOCKOJ'Ibe npouecc d)OpMVIpOBaHI/Iﬂ NeHbl He 3aKaH4YMBaeTCA Ha BbiXo4de U3 NTMHUU U NpoaoJnKaeTCqa elle

OKOS10 24 YacoB, roTOBblE CIHABMY-NAHENN OTCTaMBalOTCSA Ha cknage npu KOHTpoONMMpyeMmom TemnepaTypHOM pexnme.
[aHHbIN 3aBepLua|ou.|,M171 LMK, KaK 1 BCe npenblayline atanbl, ABNAETCA UCKIMIYUTENTbHO BaXXHbIM AnA (bOpMMpOBaHVIﬂ
3agaHHOM reomeTpum naHenen. Bce HoBble NUHUK KOMMNNEKTYTCA nHamsnayanbHO N0 TEXHUYECKOMY 3adaHUio
3aKas4dukKa no npuHUmny KOHCTpPYyKTopa. I'IoaTomy €CInn BaM CKaxyT, YTO JINHUA ocobeHHasi u3-3a Toro, 4Yto 006paHa
nop 3akas, OTHeCUTeCb K 3TOMY C AOJDKHbIM CKENTULN3MOM.

doTorpadums 1.
Y4yacTok HenpepbIBHON NMHUX NPON3BOACTBA CIHABUY-NaHenen komnaHum Pu.Ma, Utanus,
yCcTaHOBNEHHON Ha 3aBoae «[MpodXonoa»
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MABAZ.TTAPAMETPbI U CBOWCTBA
C3HABUY-TTAHENEN U3 TITTY

§2.1 TENNO®U3NYECKME CBOMCTBA COHABUY-NMAHENEN M3 NMY: TEMIONPOBOOHOCTb,
TEMNOMNEPEOAYA U TEMNOBOE COMNPOTUMBINEHME

TennoBble NOTepM B 34aHMSAX U COOPYXEHUSIX 0BYCnoBneHbl ABYMS PU3NHECKUMU SBNEHNAMMU:
TENnonpPOBOAHOCTLIO MaTEPUanoB OrpaXKAaroLLMX KOHCTPYKLMIA (Nona, CTEH 1 NOTOrKa)
NPOHMKHOBEHVEM BO3yXa Yepe3 eCTEeCTBEHHbIE NMOPbl OrpaxaatoLLyX COOPYXEeHWIN (eCTECTBEHHOW BEHTUNALMEN)
MoTepu Tenna, BbI3BaHHbIE NEPBOI MPUYMHOMN, CHIDKAOT NyTeM NepexoAa Ha MaTepuarbl C MeHbLLEN
TENMonNPoOBOAHOCTLIO, @ NOTEPY, BbI3BaHHbIE BTOPOWN, — U3rOTOBIIEHNEM OrpaXAatoLLX KOHCTPYKLMNA
BO30YXOHENpPOHML@eMbIX MaTEPUanoB 1 UCMONb30BaHMEM APIEKTUBHBLIX METOAOB UCKYCCTBEHHOW BEHTUNSALMUN.
CaHABUY-NaHenn HageXxHo NpeaoTBpaLLaloT TENMNOBbIE MOTEPU, CBA3AHHbIE C BbiLLenepeyncieHHbIMK hakTopamu.
TonwuHa TennonsonAuMn Ans 3aaHnin pa3Horo HasHavyeHUs U pasHblX KNMMaTUYECKMX YCNOBUI Ha TEpPUTOPUM
Poccwuiickon ®enepaumun onpefenseTcsa nyTeM TENNOTEXHUYECKNX pacyeToB, BbIMONHAeMbIX Ha ocHose CI1 23-101-
2004 «MpoekTnpoBaHmne TeNMOBON 3awnuThbl 3gaHuii» n CHulM 23-02-2003 «Tennoas 3awmuta 3gaHum».
PaccmoTprm nogpobHee 0CHOBHbIE hr3nyeckme NOHSATHSA, ONUChIBaOLLME TEMNOM30NSALMOHHbIE CBOWCTBA Pa3NNYHbIX
MartepuanoB 1 KOHCTPYKLWIA.
OpfHO 13 TakUX NOHATUI B TEPMOANHAMYKE — TEMMOMNPOBOAHOCTb, He NyTanTe ¢ KO3PMULMEHTOM TENONPOBOAHOCTH.
TennonpoBOAHOCTb — 3TO MEPEHOC TEMMOThbl CTPYKTYPHBLIMM YacTULamMu BellecTsa (Monekynamu, atomamu,
3MeKTpPOHamMu) B MpoLecce UX TENI0BOro ABMXKEHUS. KuHeTuyeckasi sHeprusi atToMoB M MOMeKys, KoTopas
1 onpegenseT TeMmnepatypy Tena, nepefaetcs 6onee HarpeTbIMK y4acTkaMu Tefna ero MeHee HarpeTbiM yyacTkam unm
Apyromy Teny npv B3aMMoaencTBMMU C HUM. Takon TennoobmMeH MOXeT NPOUCXOAUTL B MobbIx Tenax
C HEOAHOPOAHBLIM pacnpeAeneHnem TemnepaTypbl, HO CaM MexaH1M3M nepeHoca TennoTbl 3aBUCUT OT arperaTHoro
COCTOSIHUS BellecTBa.
B ycTaHoBMBLLUEMCS pexunMe NOTOK SHepPrnu, nepeaaBaemMoin NocpeaCcTBOM TENMNONPOBOAHOCTU Yepesa CTeHY NnoLaabio
S 3a eguHULY BpEMeHW, MponopLMoHaneH pasHocT! TeMmnepatyp no obe CTOpoHbI CTEHbI U 06paTHO NPONOPLMOHaneH
TOMLMHe CTeHbl. ECrin peyb naeT o cTaumMoHapHOM NOTOKe Tenna Yepes CTeHy U3 CIHABWY- MaHesnen, To Tennosble
noTepun Mexay nuctamm nx obLIMBKY BblpaXaroTcs criegytoLert opMyrou:

raoe Q — nonHas MOLLHOCTb TENOBLIX NOTEPb B €AUHULY BPEMEHN, S — MnoLab paccMaTpueaeMon CTeHkn, AT —
nepenag TemnepaTyp no o6e CTOPOHbI NaHenu, & — TOrLMHA TeNNOoU30NsALMOHHOIO Crosi.

MHoxuTENb A, Ha3blBaeMbIi KOIPPULMEHTOM TENMONPOBOAHOCTM, CAYXXUT AN KONMYECTBEHHON OLIEHKM CMOCOBHOCTYH
KOHKpeTHOro MaTepuana npoBoAnTb Tenno. ATOT KoadduuneHT namepsietcsa B B1/(M*K). BaxkHo noHumaTh, 4TO OH
npeactasnseT cobon MuUsnYeckyto XxapakTepucTuky MaTepuana, To eCTb onpeaenseTcs TONbKO ero BHYTPEeHHeN
CTPYKTYpPOWN, a He (hopMOon 1 pasmepamu.
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Tabnuua 6.
KoadhpmLmeHTbI TENNONPOBOAHOCT OCHOBHbLIX CTPOUTENbHBLIX MaTepuarnos

Matepuan Adeclared, Bt/mM*K
AnIOMUHWI 202-236
Cranb 47-60
Crekno 1,15
Knpnny ctpouTtenbHbI 0,87

BeToH cnnowHomn 1,7
MNeHobeToH 0,14-0,30
LepeBo 0,15
MuHepanbHas BaTa 0,041-0,046
[MNeHononucTupon 0,04
MNeHounson 0,035
Bo3ayx (Cyxoi HenoaBuXXHbIA) 0,024-0,031
MeHononuypetaH (PUR/PIR) 0,021-0,023

OB6bI4YHO HOPMaTUBHbIN (UMK AeknapupyeMblit) koaddurumneHT TennonposogHocTy MIMY (kak PUR, Tak u PIR) nexut B
AvanasoHe 0,021-0,023 BT/(M*K). CornacHo EN 14509, B kavecTBe Aeknapupyemoro koadpduumeHTa
TEnnonpoBOAHOCTM MPON3BOAUTESNb 005A3aH YKa3biBaTb HE €ANHNYHbIE «PEKOPAHbIE 3HAYEHUS», @ TaKyH0 BEMMYNHY,
KoTopas xapaktepuayeT He meHee 90% n3genun ¢ BepoaTHoCTbo 90%.

[Ins TennoBbIX pac4eToB BaXeH He CTOMbKO HOPMAaTUBHLIN (AeKknapupyemblit) KO3MULMEHT TENNMONPOBOAHOCTH,
CKOIbKO Tak Ha3blBaeMbI pacyeTHbIN A-design, To eCTb «MPUrogHbINy AN TENNoguU3n4eckux pac4eTos.

B yem xe pasHuua mexagy Humm? B aTom Bonpoce B cTpaHax EC 1 B PO npuHATLI ABa COBEPLUEHHO pa3HbIX MOAXOAA.
B EC, kak yxxe Mbl oTMevanu, aencteyeT eanHbii ctaHgapT EN 14509 Ha caHAaBUY-naHenu, KOTOPbIA YETKO
pernaMeHTUpyeT MeETOAMKM OnpedereHunst BCexX BaXHbIX C TOUKU 3peHWS NPOEKTMPOBaHMSA NapaMeTpoB CaHABWY-
naHeneun, B TOM YniCre 1 pac4eTHOro KoadduumeHTa TennonpoBogHOCTU. [1py 3TOM Bce MeToAbl pacyeTa nponucaHsl
ANs Lenoro cnekTpa matepuanos, MPYMEHSEMbIX 4115 3rOTOBMIEHNS CPEAHEro Crnos NaHeneu, n y4uTbisaloT

X OCODEHHOCTU C TOYKU 3PEHMS ANUTENbHON 3KCcnyaTaumm (4onroBe4YHOCTH), KOTOpble MOPOV CUMBbHO pasnuyaroTcs.
Tak, nof pacyeTHbIM koaduLmMeHToM TennonposoaHocTy xecTkux MY, cornacHo EN 14509 n EN 13165-2008,
NMOHUMAIOT KO MULIMEHT C NONpaBkon Ha cTapeHne maTepuana. OCHOBHLIM xe hakTopom cTapenus MY cuntaetcs
yrneTy4yMBaHVe ra3oBoro peareHTa, KOTopbIM HaMOMHEHb! SHENKN, N ero 3aMeLLeHne BO34YXOM.

BosgelncTBre Bnarn Ha TENNONPOBOAHOCTL NaHernel He paccmMaTpmMBaeTCs, Tak kak naHenu cHabxeHbl BHELLHEN
MeTannM4yeckom Braro3almeHHON O6LLMBKOW, YTO MONTHOCTbLIO UCKIOYaeT NMPOHUKHOBEHWE BNarv B CPEAHWIA Crion
npuv NPaBMUIIbHOM MOHTaxe.

KoadhdumumeHT TennonposogHocTu MY crnenyeT ykasbiBaTb ANs yCroBuin akcnnyataumm A (2% yBnaxHeHune no
macce) 1 b (5% yBnaxHeHne no macce), npy 3TOM B HOPMATUBHOW AOKYMEHTaLUW He MPUHMAETCS BO BHUMaHWe TOT
dakT, 4To Mbl MMeeM Aeno He npocTo ¢ MY, a ¢ MNIMY B NOMHOCTLIO BNaro3allmeHHoNn 060mouKe.

KoathdhmumeHT TeNNONPOBOAHOCTU 3aBUCUT B TOM YMCIIE M OT BAAXHOCTU, HO MPUMEHUTENBHO K CIHABUY-MaAHENAM 370
1MMerno Obl 3HaYeHWe TONbKO eCrnn NaHenM CMOHTMPOBaHbI C OLnbOKamMu, B pe3ynbTaTe KOTOPbIX Bnara NpoHvkaeT

B CPeOHWI Criovi Yepes HerepMeTU3MpoBaHHbIe CTbIKM Mexay naHensamu, u B pesynstate MY akcnnyaTtupyetcs

BO BITaXXHOW cpefe.
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Mepunoguyeckme nnm ce3oHHble M3BMEHEHUS YPOBHS BMAXHOCTWN HUKaK He oTpaxatoTcs Ha cTpyktype Y
N He BHOCAT HMKAKOro BKnaga B ero ctapeHue. Ons MVIHepaﬂbHOVI BaTbl BO34ENCTBUE Braru SBNsSeTCS rnaBHbIM d)aKTOpOM
CTapeHua.

KoadhdmumeHT TennonpoBOAHOCTM 3aBUCUT Takxke OT TeMnepaTypbl OKpyXatoLen cpeabl, HO HA €BPOMNENCKUIA

EN 14509, Hu poccuickmin FTOCT 54855-2011 He 0653bIBaOT NPOM3BOAMTENEN NpeaBapuTENbHO HarpeBaTh 06pasLbl
Ons onpegeneHnsa pacyeTHOro KoagduumneHTa TensionpoBoAHOCTU. TennounsonsaumoHHble ceoncTtea MY yxyawaet B
nepByto ovepenb AMddy3ns rasoBoro peareHTa U ero 3aMellieHne Bo3ayxoM, a BO34eNCTBME Briary npeactaBnseT
coboW BTOpOCTENEHHBIN akTop, KOTOPbIV criedyeT yYuMTbiBaTh TOMbKO NMPU COOTBETCTBYHOLLMX YCIOBUSAX SKCMNyaTaunm
cornacHo Tabn.8.

Tabnvua 7 nokasblBaeT pasnunyms B onpegeneHnn pacieTHoro koadumumeHta TennonposogHocT B Poccum
n ctpaHax EC.

Tabnuua 7.
[eknapupyembiit 1 pacyeTHbIN Ko3dPULMEHTLI TENNONPOBOAHOCTU NaHenu cornacHo EN 14509

XapakTepucTrka [eknapupyembiit koadduumeHT PacyeTHbii koadduumeHt  OcHOBHOW hakTop
TENnonpoBOAHOCTU TennonpoBOAHOCTU® cTapeHust

KoadhcpuumeHt 3HayeHune A, c BeposATHO-

TenMonpOBOAHOCTH CTbi0 90% XapaKTephayio- 3HayeHure A, C BEpOSATHO- 3ameLLeHve rasoBoro

cTbio 90% xapakTepuayto- peareHTa BO34yXOM
wee 90% mn3genuvi B CyxoM

COCTOSIHUM, MOJTyYEHHOE

npv cpegHen Temnepartype

obpasuos 10°C, npowea-

LUMX NpoLeaypy UCKYC-

CTBEHHOrO cTapeHus*

wee 90% mn3genui B Cyxom
COCTOSIHUM, NMOJTyYEHHOE
npw cpegHen Temnepartype
obpasuos 10°C, He nog-
BepraBLUMXCA npouenype
WCKYCCTBEHHOTO CTapeHus

* Mpouenypa NCKYCCTBEHHOIO CTapeHns 3aBUCUT OT TUNa BCneHmsatoLero peareHta (cm. EN 13165-2008).
PacueTHbIN k03athPULIMEHT BCEX TUMOB NaHENeN ¢ MeTannM4yeckon (Bo34yXOHENPOHMLAeMO) OOLLIMBKOW yKa3biBaeTCs
¢ npupatieHuem, pasHbim 0,001 B1/(M*K), EN 13165-2008.

Tabnuua 8.
BnusHue ycrnoBuin akcnnyataumm Ha HOMUHarbHBLIN U pacyeTHbIN KOIPMULIMEHTLI TENNOMPOBOAHOCTH
CcTpouTenbHbIX MaTepuanos cornacHo CHulM 23-02-2003

KoadpcbunumeHT Ycnosus Ycnosus
XapakTepucTika TenmnonpoBoAHOCTM aKkcnnyataumn A akcrinyaTtauumn b
KoadhdpuumeHT CornacHo FOCT 7076-78, KoadhdpuumeHT KoadpcbunumeHt
TENNonpoBOAHOCTM cpedHeapugpMeTnyeckoe TENonpoBOAHOCTM TENnonpoBOAHOCTU
3HayeHue KoadpuLmeHTa npwv aKcnnyaTaumm npwv aKcnnyaTaumm
TENnonpPoOBOAHOCTM Kak B ycrnoBusix 2% B ycrnoBusix 5%
MUHMMYM NSITU 06pa3LoB YBINaXKHEHWs! YBNaXXHEHNS]

B CyXOM COCTOAHUN

§2.2 PACUET KOSMDOUUMEHTATEN/IOMNEPEAAYU NAHE/IM U M TEPMWYECKOIO CONPOTUBAEHNAR

Momumo koahpurumeHTa TennonpoBOAHOCTU, ANS ONUCaHNS TEMMON30NUPYIOLLMX CBONCTB PasfnyHbIX OrpaxkaatoLLmnx
KOHCTPYKLMI (CTEH, NOTOMKOB, KPOBMM 1, B YaCTHOCTW, C3HABUY-NAHENEN) UCNONb3YT Takne napameTpsl,

Kak koadpdmumeHT Tennonepedayn U n Tepmudeckoe conpotmenerme R. Yepes koadduumneHt U dpopmyna Ana notoka
Tenna vyepes CTeHY U3 C3HABUY-NAHeNen sanncoiBaeTcs

Q=USAT (2)

roe U — koadhduumeHT Tennonepenaym CaHABMY-MAHENM, 3aBUCALLMIA OT ee TOMLLMHBI U UIMEILLMIA pa3MepHOCTb
B1/(M**K); S — nnowagb NOBEPXHOCTN CTEHKM B M?; a AT — pasHOCTb TemnepaTyp Bo3ayxa no obe CTOPOHbl CIHABUY-
naHenu, HasblBaeMas ele TeMnepaTypHbIM HanopoMm.

TepMmuyeckoe conpoTuerneHne R xapaktepuayeT cnocobHOCTb Tena (MMbo ero MOBEpXHOCTM UMK Crost) NPensiTCTBOBATh
TENNOBOMY [ABVXEHUIO MOeKyr. PasnuyatoT NnonHoe TepMmUYeckoe ConpoTMBIeHne, 0GpaTHO NponopunoHanbHoe
KO3(PPULIMEHTY Tenmnonepenayn, NOBEPXHOCTHOE TEPMUYECKOE COMPOTUBIIEHME, 06pPaTHO NPOMNOpPLIMOHabHOe

KO3 PULIMEHTY TENNOOTAAYN, U TEPMUYECKOE COMPOTUBIIEHME CIOSI, PABHOE OTHOLLEHMIO TOSLMHBI CIOSt K €ro
KO3(PPULMEHTY TEMNTIONPOBOAHOCTH.

KoadhpmumeHT Tennonepenaun U B Gonee obLuem criydae onpefensercst kak
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U= I +E
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A

design
rae
d. — HoMWHanbHasa TonwmHa cpeHero cnost (6e3 yydeTta TONLLMHBI 0BLLMBKM), M

t . — HOMUHanbHas TONLWMHA BHYTPEHHe 06LIMBKUA, M

t . — HOMWHanNbHas TOMLMHA BHELLIHEN OBLUMBKA, M

Agesign — PACHETHBIN KOIPDULIMEHT TEMIONPOBOAHOCTY CpeaHero crosi, BT/(mM*K)

A, — pacyeTHbI KO3 MDULMEHT TEMNONPOBOAHOCTN BHYTPEHHe obLunsku, BT/(M*K)
A, — pacyeTHbIN KO3 ULIMEHT TENNONPOBOAHOCTUN BHeLLHeW obLumnBku, BT/(M*K)
A®* — pononHuUTenbHasi TONLWMWHA, CoO3AaBaeMasi 3a CHET NPOUNUPOBAHUS, M

Y — koadhpuUMeHT Tennonepeaaym CTbIKOB B pacyeTe Ha MeTp LWMPUHbI naHenu, Bt/(m*K)
B — obwasa wuprHa naHenun, M

R, — NoBepxHOCTHOE TepMUYECKOE COMPOTUBIEHNE BHYTPEHHE!N NoBEepXHOCTH, M**K/BT
R,, — NOBEPXHOCTHOE TEPMUYECKOE COMPOTUBIEHNE BHELLHEN NOBEPXHOCTU, M**K/BT

CornacHo EN ISO 6946, Rsi n Rse MPUHMMAIOT 3Ha4YeHUs1, yKasaHHble B Tabnuue Huxe.

Tabnuua 9.
HanpaBneHve noToka Tenna

HanpaBneHme NOTOKa Tenna

KpoBns CTeHbl Mon
BHYTpeHHSAs NoBEpXHOCTb 0.10 013 0,17
R,, M2K/BT ’ ’ ’
BHeLLUHs19 NOBEPXHOCTb 0,04 0,04 0,04

R_, M?K/BT

se’

BenuunHa Ae, nmetolas 601bLLoe 3Ha4YEHVE AMs KPOBESbHbBIX NMaHenen, 3aBucuT oT (hopMbl
1 BbICOTbI NPOPUNUPOBKU.

PucyHok 6. b

OnpepeneHuve BenuunHbl Ae cornacHo EN 14509: b, = 20 .

MM, b, = 60 MM, h =40 mm, p = 250 mm b,

ans naHenen «MpodpXonoa» \ \ A h

e d
p
Tabnuua 10.
Onpepenexune BenuynHbl Ae (MM) AN KPOBENbHBLIX NaHenen
BeicoTa pebep h, mm
10<h<25 25<h <50 50<h <70 h > 70*

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

*Mpu h > 120mMm TpebyeTcst Gonee TOYHbIN pacyeT
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3necb
L _05(b, +by) 16

P 100 e 16% @)

OTctoga BMAHO, YTO ANs KpoBenbHbIX NnaHenen «MNpodgpXonoa» Ae = 2 Mmm.

dopmyna (4) moxeT ObITb NPeacTaBreHa B anbTepHATUBHOM BUAE:

U= : (1"'}(‘};'1“11’0]

t + A
R +L+M+L+RE B

73 /{’de.wgn A i

)

rae f,,, — K03dhnumMeHT Tennonepeaaym CToIKOB B pacieTe Ha MeTP ANWHbI CTLIKOB, CM. Tabnnuy 11.

oint

Tabnuua 11.
KoadhdumumeHT Tennonepenaun cTbIkoB (fiint) 419 CTanbHOM OOLLMBKM

joint

TonuwmHa, Mm

KpoBns 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 kayecTBe npumepa paccuntaem KoadduumneHT Tennonepenadm cteHosow MY conasuy-naHenu tonwmHon 100 mm
1 wupuHor 1190 MM ¢ MmeTannmyeckomn obLwmnekon TonwmHom 0,5 mm:

* BHELUHSAS1 MOBEPXHOCTb: Rse = 0,04 M**K/BT * 0,5 mm cTanbHon NUcT: As = 60 BT/(M*K)

+ 0,5 MM cTanbHoit MUCT: Are = 60 BT/(M*K) * BHYTPEHHSIS MOBEPXHOCTb: Rsi = 0,13 M2*K/BT

* 100 mm TITY: Adesign = 0,026 BT1/(M*K)

CornacHo opmyne nmeem:

1

0,510~ 102-10” 0,510
+ + +

0,04
60 0,026 60

+ 0,13
(6)
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§2.3 CPABHEHVE TEMN/1I0M30/19UMOHHbBIX CBONCTB CTPOUTE/IbHbIX MATEPUA/IOB

MoHsITME TEPMUYECKOTO CONPOTUBIEHMS NO3BOMSET HArMsSAHO CPaBHMBATL TEMNOU30MSILNOHHBIE CBOMCTBA Pa3fUYHbIX
mMaTepuarnos.

B tabnuue 12 npepcraBneHbl KO3dULMEHTBI TEMMONPOBOAHOCTY Pa3NMYHbIX CTPOUTENBHBIX MaTeprarnoB, BbIYUCIIEHHbIE
Ha OCHOBE AeKnapupyemMoro KoadduumneHTa TeNMoNpoBOAHOCTH, @ Takke B rpadnyeckon hopme nokasaHo,

KaKoW TOMLMHbI 3TN MaTepuarnbl AOIMKHbI ObITb, YTOOBI 06eCcneYnTb Takyto xe Tennounsonauuto, kak 100 mm crnow
neHononuypetaHa PUR vnn PIR.

Tabnuua 12.
TennonpoBOAHOCTb CTPOUTESNBHLIX MaTeEPMAIIoB 1 CPaBHEHME TOSLLMHBI MX CIIOEB, NPU KOTOpo obecneynBaeTcs
OoAnHakoBas No aPPEKTUBHOCTU N30NAUUSA, B rpadonyeckon goopme

Matepuan A, BT/(M*K) TonuwmHa, MM 1760
nny (PIR/PUR) 0,022 100 1430 | |
MeHononueTvpon 0,04 190 ]
MwHBaTa 0,046 209 714 B
JepeBo 0,15 714 N -
KepamantobeToH 0,3 1430 209 ___

100 190 [0 N | ]
CTpoutenbHbIi Kupnmy 0,37 1760 mmm

Bce cTpouTenbHble matepuansl Npy ykazaHHoN B Tabnuue TonwyHe obnagatoT oguHaKoBbIM CONPOTUBIIEHNEM
Tennootaade 4,76 m**K/BT.

§2.4 TEM/IOEMKOCTb TPEXC/IOMHbIX MAHE/EN
MaHenu npeacTasnalT cobon Nerkne CTponTerNbHbIE KOHCTPYKLIMK, 8 3HAUYUT, OTIMYAKTCA OTHOCUTENbHO HEBOobLLIOW

CMOCOOHOCTBIO HaKanMBaTb TEMSO No CpaBHEHWUIO C TpagULUMOHHBIMU MaTepuanamMuy, TakuMuy Kak, Hanpumep, OEeTOH.

TennoemkocTb C Kakon-nnbo 4YacTu CTPOeHUs onpeaensieTcs ee cpegHen yaenbHOM TENNOeMKOCTbIo
C TennoemkocTblo Matepuana B1/kr*K n maccont m [kr]: C = mc [BT/kr*K].

Hwxe B Tabnuue npuBegeHbl 3Ha4YeHWs yaenbHON TEMM0EMKOCTU U NITOTHOCTU HEKOTOPbIX
CTpOUTENbHbIX MaTepuanos.

Tabnuua 13.
YoenbHasi TENNOEMKOCTb CTPOUTESNbHBIX MaTeprarnos
Matepuan A, BT/(M*K) TonwmHa, MM
BeToH 2300 900
Jlerkuin 6eToH 500 1000
Hepeso 500 2300
MuHBaTa 7800 500
KepamautobeToH 70-150 1030
PIR, PUR 40-42 1400

CpaBHUM TENNOEMKOCTb BETOHHOM CTeHbI TonLwwmMHoM 100 MM € TENNIOEMKOCTLIO Takol xe no TonwuHe PUR caHaBuy-
naHenu. Bygem cuntatb, 4TO TOMLWMHA cpeaHero crnosi coctasnset 100 MM, a MMCTOB MeTaNIMYeCckomn
obwmBkn — 0,5 Mm.

BeTtoH 100 mm: C = 2300 x 0,1 x 900= 207 103 B1/K
CoanpBuy-naHens ¢ PUR 100 mm: C =40 x 0,1 x 1400 + 7800 x 0,001 = 5607,8 ~ 5,61 103 BT/K
M3 cpaBHeHWs cnegyeT, YTo TennoemMKocTb 6ETOHa NpeBLILLAeT TeNI0eMKOCTb NaHenen 6onee yem B 36 pas.

[nsi BO3BEAEHUSI BHYTPEHHWUX CTEH M NEPEKPLITUIA B COBPEMEHHbIX 3aHUSIX BbIFOAHEE UCMONb30BaTb MaTepuarsbi
¢ GOnbLUON TENNOEMKOCTBI0, KOTOPbIE CMIOCOOHBI aKKyMynpoBaTb 3HAYMTESIbHOE KONMMYECTBO Tenna.

OfHako, ecnu peydb UAET O BHELLHUX CTeHaX, LiernecoobpasHee oTaaTh NpeanodTeHre Matepuanam ¢ XOpoLInMm
TENNOU30NALMOHHBIMU CBOMCTBaMU. B 3TOM criyyae noHago6UTCst ropasao MeHble SHeprun As noaaepxaHns
3aaHHOV TemnepaTypbl BHYTPU NMOMELLIEHUS!, MPUYEM Kak NMOHWKEHHO (B XONoAMIIbHBIX CKnagax v T. M.),

Tak 1 KOMOPTHOV B GLITOBOM MriaHe B aAMUHUCTPATUBHbIX U XKUMbIX 30aHWsX. ECnv BHELHWE CTEHbI BbIMOMHEHbI
13 NEerkmux KOHCTPYKLMNIA C HEBbICOKOM TEMMOEeMKOCTbIO, TakMX Kak CaHOBWY-NaHenu, To Tpebyemas Temneparypa
YCTaHOBUTCS B MOMELLEHNM CYLLLECTBEHHO BbicTpee.
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§2.5 MOCTbI X0/100A U MUHUMN3AUNA N TEN/10BbIX NMOTEPDb

MocTtamun xonoga HasbiBaloT y4acTKu orpaxgarowmnx KOHCprKLI,VIIZ, Xapaktepusyruneca NOHNXXeHHbIM
TepMU4eCKknM conpoTuBreHnem. OHM 0ObIYHO BO3HMKAIOT Npn MOHTaxe naHenemn, korga Martepuan c XOpOLLIeI7I
TENMonpoBOAHOCTLIO, HANpUMep, MeTansl, OAHOBPEMEHHO KOHTaKTUPYEeT C BHYTPEHHEN U BHELLUHEN CTOPOHAMMU
naHenu. TakMe y4acTkn He TONbKO YBENMYMBAIOT TEMNMOBLIE MOTEPU, HO U CO3AA0T PUCK KOHOEHcaL My Braru

Ha NOBEPXHOCTU NaHesnun.

Mo3TOMy MOHTaX C3HABMY-NAHerei NPOBOANUTCS COrNacHO onpeenieHHbIM NpaBunam, ¢ UCNonb30BaHWeM creumarnbHO
pa3paboTaHHbIX y3r0B, NPeoTBpaLLaroLLIMX BO3HUKHOBEHVE MOCTOB XoNoAa. [IBepHbIe I OKOHHbIE MPOeMbl Takke
06pamnsoT creumarnbHbM NPepbiBaoLLMM Npodunem.

B kayecTBe KpenexHbIX caMope30B HeobX0AMMO MCNoNb30BaTh crneunarnbHble CTanbHble LIypYyrbl C HU3KOMN
TENMonpoOBOAHOCTbLIO, MO BO3MOXHOCTU C MasibiM NonepeyHbiM CeYEHUEM N C PE3NHOBOM NPOKaaKON.

Mpy BO3BEOEHUN 30aHUIN U3 CIHABUY-NAHENen cnegyeT npexae Bcero nsberaTb O6pa3OBaHVIF| MOCTOB xoJoaa.
OT ka4yecTBa MOHTa)a 3aBUCUT, HACKOJTbKO apPEeKTUBHO NaHenm 6y,u,yT BbIMOMHSATb CBOK OCHOBHYH (PYHKLINIO —
obecneyvBaTtb TEMON30MSLMIO.

Tabnuua 14.1
OCHOBHbIE XapaKTEPUCTUKM CTEHOBbIX CaHABUY-NaHenen «MpodXonoa» ¢ HanonHUTenemM
13 NneHornonMnsoumnaHypara

Tun HanonHuTensa PIR

3anvBo4yHasi NNOTHOCTb (38+ 2)kr/m?

TonwwHa naHenen, Mm 40 50 60 80 100 120 150 200
Bec, kr/m? 8,5 89 97 104 112 11,9 131 15
MakcumanbHas gnvHa 16 000 Mmm

LvpuHa 1210 mm; 1020 mm

Pabouas wuprHa 1190 mm; 1000 Mm

TonwwHa meTtanna 20,4 mm; 0,7 Mm

TonwwuHa meTanna (HepxxasetoLero) 20,4 mm; < 0,6 Mm

MoBepxHOCTb MeTanmna npodunvpoBaHHas / rmagkas

CTtaHgapTHOE UCMOoNHEeHne RAL 9003/Zn (HekpalleHbI OLMHKOBAHHBIN JINCT)
KoadbpuumenT 0,022 BT/(M*K)

TEennonpoBoAHOCTH

Eggg%‘fxglﬁ;:';;ep“"”‘*ecmm 1,90 238 286 381 476 571 714 952

BnaronornouieHne 3a 24
Yyaca npu OTHOCUTENLHOMN 1-2,5%
BMNaxHoCTn Bo3ayxa 96%

BogonornoLleHve o
3a 24 yaca npv NOfHOM 2,5%
norpyxeHuu, % ot obbema
3Bykounsonaumsi 25 nb

18



Tabnuua 14.2

OcHoBHbIE XapaKTepUCTUKN CTEHOBbLIX COHABMY-NaHenemn «ﬂpochono,q» C HanonHutenem

13 neHononunypetaHa

Tvn HanonHuTens PUR

3anmBoyHas NNoTHOCTb 42-45 xr/m®

TonuwmHa naHenen, Mm 40 50 60 80 100 120 140
Bec, Kr/m? 9,5 9,9 10,7 11,6 12,4 13,2 1441
MakcumanbHasa gnvHa (40-50 mm) 6 000 Mmm

MakcumanbHasa gnvHa (60-200 mm) 9 000 mm

LvpuHa 1210 mm

Paboyas wupuHa 1190 mm

TonwwHa meTtanna >0,4 mm; £ 0,7 Mm

TonwwmHa meTanna (HepxxaeetoLLero) 20,4 mm; 0,6 Mm

MoBepxHOCTb MeTanmna npodunmpoBaHHas / rnagkas

CraHpgapTHOE MCMONHeHWe RAL 9003/Zn (HekpalleHbI OLIMHKOBaHHbIV JTUCT)
KoathpmumeHt 0,022 B1/(M*K)

TEnnonpoBoOAHOCTU

KoathhrLMEHT TepMmryeckoro 1,90 2,38 286 [381 476 571 6,67
COMPOTMBMEHNS

BnaronornouweHne 3a 24
yaca npu OTHOCUTENBHOMN 1-2,5%
BMNaxHoCTn Bo3ayxa 96%

BoponornoweHue o
3a 24 yaca npu nNosiHOM 2,5%
norpyxeHun, % ot obbema
3Bykousonauus 25 npb
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Tabnuvua 15.

OcHoBHbIE XapaKTepUCTUKN KPOBEJTbHbIX COHABMY-NaHenemn «npOd)XOJ'IO,EI,» C HanomnHutenem

13 neHononumsounaHyparta

Tvn HanonHWTens
3anmBoyHas NNoOTHOCTb
TonuwwnHa naHenen, Mmv
Bec, kr/m?

MakcumanbHas anuHa
LLnpuHa

Pabouas wmpuHa
TonwwHa meTanna
TonwuHa meTtanna (HepxaBetoLLero)
MoBepxHOCTb MeTanna
CraHpapTHOe UcnorHeHne

KoadhdpuumeHT TennonposBogHoOCTH

KoadhdpuumeHT Tepmmyeckoro
COMPOTUBIEHNS

BnaronornoweHue 3a 24 yaca npu
OTHOCUTENBbHOW BNaXHOCTU
Bo3agyxa 96%

BoponornouieHue
3a 24 yaca npu nNosiHom
norpyxexuu, % ot oobema

3ByKoM3onAuns

Tabnuua 16.

PIR

(38+ 2)kr/m?

30 40 50 60

94 9,8 10,3 10,7

16 000 mm

1071 mm

1000 mm

20,4 Mmv; 0,7 Mm
20,4 Mmm; <0,6 Mm

npodunupoBaHHas / rmagkas

80 100

11,5 12,3

RAL 9003/Zn (HekpalleHbI OLMHKOBAHHBIN JIUCT)

0,022 B1/(M*K)

1,52 2,0 2,48 2,95

1-2,5%

2,5%

35 nb

MoxxapocTonKoCTb CTEHOBbLIX U kpoBernbHbIX PIR- n PUR-naHenewn

Kputepum

[Mpenen orHecTomKkoCcTn

Knacc noxapHon onacHocTu
[pynna roptoyectu
"'pynna BocnnameHsieMocTu

[bimooGpasytoLas
CnocobHOCTb

pynna no TOKCUYHOCTM
NpPOAYKTOB rOpeHust

Mpynna no pacnpocTpaHeHuto
nnamMeHun no NoBepXHOCTM

n 40
poAyKUMSI MM
CteHoBble PUR-naHenu

CteHoBble PIR-naHenu

KposenbHble PIR-naHenu

CTeHoBbIE U KPOBENbHbIE
PIR-nanenu

20

El 15

RE 15

3,90 4,86
60 80—
MM 120 Mmm
El 15
El 30 El 30
RE 15 RE 30
K1 (15)
r
B1
nz2
T2
PM1

120 150

13,1 14,4

5,81 7,24

150—
200 mm

El 45

RE 30



§2.6 LIBET C3HABWY-NAHENEN

LiBeTa naHenei nogpasgensitoTcs Ha TPW rpynmbl B 32aBUCMMOCTM OT TEPMUYECKOIO MOTTIOLLEHNST SHEPTUN.
pynnbl onpepensitoTcs cornacHo Tabnuue 17. CBeTNble OTTEHKM NOIMOLWA0T MEHbLLE CBETOBOW 3HEPTMM U MydLLe
oTpaxatoT. He pekoMmeHayeTca akcnnyatauus naHenen TemHblx useTos (l1, [l rpynna Ral no EN 14509) nog
BO30ECTBNEM UHTEHCUMBHOMO COJNTHEYHOTO U3MyYEeHUS.

B cooTtBeTCcTBUM C EBpONEnckMM cTaH4apTOM Ha COHABUY-MAHENn ¢ MeTannuyeckumm obnuuoskamu EN 14509,
Temnepatypa T Hapy>HOI OGNMLOBKM MMEET MaKCUMaribHOE 3HaYeHWe, XapakTepHoe Ans IeTHEro nepuoaa, KoTopoe
3aBUCUT OT LBETa U KO3pULIMEHTA OTPaAXKEHUS €€ NOBEPXHOCTU. 3HaveHUs T SBNSOTCS MUHMMAIbHbLIMU AN pac4eToB
npeaenbHOro COCTOSIHUS OT COMHEYHON paguaumu.

CornacHo EN 14509 makcmarnbHble TeMnepaTypbl, BO3HUKAKOLLME HA MOBEPXHOCTU CIHABUY-NAHENEN, MOryT
pocturatb 3HadeHut T=55 °C gns rpynnel |, T=65 °C ansa rpynnel 1, T=80 °C ans rpynnbi I,

Tabnuua 17.
Pas6bueka LBeToB Nno kaTanory RAL Ha rpynnbl
pynna |, T=55 °C Mpynna Il, T=65 °C Mpynna lll, T=80 °C
1013 1000 1001 1002 2002 2013 3000
1015 1003 1004 1005 3002 3003 3004
1016 1006 1007 1011 3005 3007 3009
1018 1012 1014 1017 3011 3013 3020
1026 1019 1020 1021 3032 4004 4007
6019 1023 1024 1027 5000 5001 5002
7047 1028 1032 1033 5003 5004 5005
9001 1034 1035 1036 5007 5008 5009
9003 1037 2000 2001 5010 5011 5013
9010 2003 2004 2005 5014 5022 5026
9016 2007 2008 2009 6000 6001 6002
2010 2011 2012 6003 6004 6005
3001 3012 3014 6006 6007 6008
3015 3016 3017 6009 6010 6011
3018 3022 3024 6012 6014 6015
3026 3027 3031 6020 6022 6029
3033 4001 4002 7000 7012 7015
4003 4005 4006 7016 7021 7022
4008 4009 4010 7024 7026 8004
4011 4012 5012 8011 8012 8014
5015 5018 5021 8015 8016 8017
5024 5025 6013 8019 8022 8023
6016 6017 9018 8025 8028
6021 6024 6025 9005 9007
6027 6032 6033
6034 6035 6036
7001 7002 7003
7004 7005 7006
7008 7009 7010
7011 7013 7023
7030 7031 7032
7033 7034 7035
7036 7037 7038
7039 7040 7042
7043 7044 7046
7048 7075 8000
8001 8002 8003
8007 8008 8024
8029 9002 9006
9022
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[JIABA 3.BHELUHUE HATPY3KW
HA TTAHE/TA

§3.1MPUYMNHbI AEDOPMALMN NAHENEN N3-3A PASHOCTV TEMMEPATYP HA VX MOBEPXHOCTHX

Mpu BbIGOPE LiBETA NaHENEeN Ansi BHELLUHUX OrpaxaatoLLynX KOHCTPYKLMA HEOOXOAMMO YUNTbIBaTb BO3MOXHYHO
fAedopmaLyio naHereii B pesynbTate HarpeBa 1X BHELLUHEN CTOPOHbI 13-3a CUIbHOTO CBETOMOrIoLeHus. MNpobnema
MOXET BO3HWKHYTb Npu NoBbIX YCIIOBUSAX, KOrAa TemnepaTtypa Mexay nucTamu o6LIMBKY NaHerne CUNbHO pasHUTCS.
Tepmuueckas AecopMaLysi, Bbl3BaHHasi Takol pa3HOCTbIO TeMnepaTtyp, XapakTtepuayeTcs Ko3(pPULMEHTOM NNHERHOTo
TepMUYeCcKoro pacluMpeHus meTanna al:

AL = aL-L- AT
(7)
roe L — nuHenHas gnvHa (WwmpuHa) naHenu, AL — BenuymHa TepMuyeckoro yanuHeHus, AT — nepenag temnepaTyp.

B 3aBuvcumocTn OT cocTaBa Mmatepuana koadduumeHT AL meTannmyeckmx nuctoB Bapbupyetcst ot 11106 go 13*10¢
(1/°C). Mpwn konebaHnsx TemnepaTypbl €ro 3HaYeHne ocTaeTCst NPaKTUYeCKN Hen3MeHHbIM. Ecnv TemnepaTtypebl

Ha NOBEPXHOCTSIX CAHABMWY- NaHeNN pasnunyatoTcs, To naHenb 6yaeT UCMbITbIBATh NonepeyHyto Aedopmaimio.
BenuunHa nporvba B LeHTpe naHenv 4nAvMHON L npu 3TOM COCTaBUT:

2
Ax =

8 (9

roe 6 = (0272 - a1T1)/D roe D — paccTosiHne mexay LeHTpaMu meTannnyeckmx nuctos, T1 n T2 — Temnepatypsl
TINCTOB OGLUMBKM.

[nsa nedopmaumm naHenu TONWMHoOM d, O6LIMTON MeTanIMyYeckMmMm IMCTamMn OAMHAKOBOW TOSNLWMHBI O, NONYyYNM:

a AT -1
8(d-9) @)

3HayeHus fgedopmaummn ana naHenewn AnmHon 3 n 6 m npu pasHoctn Temnepatyp 55 °C Ha BHYTPEHHEM 1 BHELLHEM NUCTax
0o6LwWwmBKK NprBeaeHbl B Tabnuue 18.

Tabnuua 18.
Tepmunyeckasi gecpopMaums naHenen gnvHon 3 n 6 M npu pasHocT Temnepatyp 55 °C mexay nuctamm o6LLIMBKN

Tepmuueckas aecbopmaums npu AT = 55 °C, cm
TonwmHa naHenu, MM

L=6m L=3m
40 7,43 186
50 5,94 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

W3 Tabnuubl crneayerT, YTo Npuy UCMONb30BaHNUN NOABEPXKEHHbIX CUITbHOMY HarpeBaHuio NaHenen ¢ BHeLLHen o6LINBKO
TEMHbIX OTTEHKOB, BXoaAwmx B rpynnsl |1 unu 11, uenecoobpasHee BO3BOAMTL Marible NponeTbl.

Bbi6op MakcMmanbHoM AnWHbI Ans ogHONponeTHol cteHoBow naHenu (MCT) cnedyeT Npon3BoAUTL COrmnacHo Tabnvue
19, ans ogHonponeTHon kpoBenbHow naHenu (MKT) cornacHo Tabnuue 20.
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Tabnuua 19.
MakcumanbHas anvHa MCT, meTpos, B 3aBucumocTu oT rpynnbl RAL (cornacHo tabnuvue 17)

TornwmHa naHenu, Mm [pynna | [pynna Il Mpynna Ill
(T=55°C) (T=65"°C) (T=80°C)
40 4,9 3,8 2,8
50 6,2 4,8 3,6
60 7,4 5,8 43
80 10,0 7,8 5,8
100 12,5 9,7 7,3
120 15,0 11,7 8,8
150 18,9 14,7 11,0
200 29,4 19,6 14,7
Ta6bnuua 20.

MakcumanbHas anvHa MKT, meTpoB, B 3aBucuMMocTyM oT rpynnbl RAL (cornacHo tabnuue 17)

TornuwmHa naHenu, Mm [pynna | [pynna Il pynna Il

(T=55°C) (T=65"°C) (T=80°C)
30 4,4 3,6 2,9
40 5,0 4,0 3,2
50 57 4,5 3,5
60 6,4 51 39
80 8,1 6,4 4,8
100 9,9 7,7 58
120 11,7 9,1 6,9
150 14,5 11,3 8,5

§3.2 HECYLUAA CNOCOBHOCTb CTEHOBbIX MAHE/EN

B npoTuBoBeC TpaanUMOHHBIM TEMTON30NALNOHHBIM MaTepmanam, KoTopble NPUMEHSKOTCS TONbKO B KayecTBe
yTennutenen, CaHaBMY-naHenun npeacTaBngaoT cobon CaMOHecCyLline KOHCTPpyKUunn and HebomnbLMX CTPOEHUI.
B yacTHocTK, 4ns XonoaunbHbIX Kamep.

OueBnaHO, YTO NO OTAENBHOCTM ABa TOHKUX CMOsi MeTarna u Criol XXeCcTKoro neHononnypeTtaHa He obnapgatoT Takon
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e HecyLLel crnocoBHOCTbIO, Kak COHABMY-NaHErb B LienoM. M3-3a cBoei He3HauYMTENbHOM XECTKOCTU Ha 13rnb

TOHKWE MeTannmnyeckne nNUcTbl O6LIMBKM €[1Ba N MOTYT BblAepXaTb COBCTBEHHbIN BeC. TOYHO TakK Xe CPeaHu crion

13 NonmypeTaHa 4oCTaToYHO ferko AeopMmpyeTcst BCIeacTBMe HU3KOro moaynsa ynpyrocti. OgHako Bce BMecTe

OHM 06PasyT TPEXCMOVHYH KOHCTPYKLMIO C BbICOKOW HECYLLEe CMoCOBHOCTLI0. MonepeyHas Harpyska B Takoi
KOHCTPYKLMM pacnpenenseTcs crefyoLmm o6pasom: n3arnbaromin MOMEHT BOCTIPMHUMAIOT TOMbKO BHELLHUE Crow,

Tak Kak cpefHuii croii o6iagaeT Maron XXeCTKOCTBIO MPY PACTSKEHUM U CKaTUM MO CPABHEHUIO C HAMMY,

a norepeyHoe ycunve, HaobopoT, MPUHUMAaET Ha cebst cpeHUIA Croii, MOCKOSbKY BHELLHME CIIoU U3-3a CBoel HeBGOorbLLOW
TOMWWMHBI HE CMOCOGHbLI BOCMPUHUMATL MONEPEeYHYo Harpysky.

Taknum o6pasom, ycunue casvra encTByeT Ha CPeAHWIN CrOW, KOTOPbIV 1 OTBEYAET 3a HECYLLYI0 CNOCOBHOCTL BCe
TPEXCNOWNHON KOHCTPYKUMK. C yBENMYEHEM ero NPOYHOCTM Ha CABUI BO3pacTaeT XeCTKOCTb BCeW NaHenu.
OTmMeTnM, 4TO ecnu naHernb CHabXXeHa NPodUIMPOBaHHON OBLIMBKOW, TO Ha pacrpefeneHre nonepeyHon Harpy3sku
BMMsEeT N COBCTBEHHAsA M3rMbHas )XecTKOCTb NINCTOB O6LWMBKN. B aTOM crniyyae narmbatowuii MOMEHT 1 nonepeyHoe
yCcunune BOCMpPUHMMAET Kak cama obLUMBKa, TaK 1 BCA NaHernb B LENTOM: Ha BEPXHUIA Crov MeTanna AeicTByeT ycunve
CoXKaTusl, Ha HUXKHUA — ycunue pacTsbkeHusi, a Ha cpegHui cnow ua MY — ycunue casura.

Y106kl CpeaHuUii Cro NaHenu BOCNpUHMMan casuratoLume yeunums n obecrnedmsan yCTONYMBOCTb BHELLHWX CIOEB,
CNOW [OMKHbI ObITb MPOYHO COeAMHEHbI, APYTMMU CnoBamMu, HeobxoaMma xopoLuas afaresus.

MexaHun4eckne xapakTepucTUKN TPEXCHOMHBIX NaHeNen, Kak Npasumo, ONUCLIBaKOT C MOMOLLbIO TEOpUKn ©anok,
B KOTOPY BHOCSIT HEKOTOPbIE U3MEHEHNS, YYUTbIBAOLLME COBUIOBbIE XapaKTEPUCTUKM CEPALIEBMHbI NaHenen.

PaccmoTpum 6anky B Buae caHaBuY-naHeny ¢ o6rnmuoBKon U3 MeTanam4eckux IMCTOB OANHAKOBOW TOMNLWMUHbBI O,
MeXay KOTOPbIMW 3aKNioYeH OAHOPOAHbIN cpegHui cnow ua MY tonwuHon d-26 u anuHom L (pucyHok 7).

B nepByto ouepeb onpeaenvm MsrinGHyto KecTkocTb naHenu D. Ecnv uarnGHas ecTKoCTb 0ObIMHON [BYTaBPOBOiA
Ganku onpenenseTcs kak NpousBefeHne Moaynst YNpyrocTu (3M1acTUYHOCTH) Ha MOMEHT MHepLuum |, To n3rmbHas
)KECTKOCTb COHABMUY-NAHENMN PaBHA CYMMeE XXECTKOCTEN ee OTAENbHbIX CIIOEB, NMPU 3TOM XXECTKOCTb KaXaoro criost
paccYnTbIBAETCA OTHOCUTENBHO LIeHTPasIbHON OCH:

_E,b5° L Ecbs- (d-o) g E.b(d/2-6)
6 Z 12 (10)

D

roe EF n Ec — MOAYIM YNPYrocTn MeTasnfiMyecknx IMCTOB 1 NONMypeTaHOBOW CePALIEBMHbI COOTBETCTBEHHO,
OCTallbHble BEJIMYNHbI NOKa3aHbl HA PUCYHKe 7.

PucyHok 7.
MpencTtaenenve canaBuY-naHenu B suae 6ankn. OCHoBHbIe 0603HaYeHNS

— b -
!

i A‘> ‘ "'l% o

Q‘ L=
| — | ¢ i &
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. =
- L2 L2 - S
X 'CI ! ' 1
\fx

[MepBoe cnaraemoe B Bblpa)K€HUN COOTBETCTBYET N3rMBOHOM KECTKOCTU JIMCTOB MEeTarfIn4yeckon o6LLIMBKM
OTHOCUTENBHO UX LIeHTpanbHOW OCcx, BTOpOe NpeacTaBndet cobon VI3I'VI6Hy}O XEeCTKOCTb MeTaruim4eCckmnx JmcToB
OTHOCUTENBHO LeHTpanbHOW OCY NaHenun, TpeTbe ONMUChIBaeT XECTKOCTb NONMypeTaHoBOW cepAaLeBuHbI
OTHOCUTENBHO ee OCKn, KoTopasd, B nNpuHuune, coenagaeT C u,eHTpaanoM OCblO NaHenu.

MepBoe cnaraemoe B BbipaxkeHuu (10) cocTaBnsieT MeHee 1% BTOPOro, ECrn BbINOMHAETCA CriefytoLlee YCroBue:

E.5-(d—-6Y

i}ﬁ,? -
E.(d/2-8)

-

> 16,7
(11)
Takum obpasom, ecnu ycnosue (11) cnpaseanuso, opmyny (10) MOXXHO nepenuncaTb B BUAE:

_EbS-(b=68) | Ecb(d/2-5)
2 12

D

(12)
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Haxe ons camow ToHKoM naHenu TonwmHon 40 mm d/6=80 > 6,7, a 3HaunT, popmyna (12) BepHa. [Mockonbky
Mbl CYMTaEM, YTO TOMLLMHA MeTarnmnyeckon obLIMBKN HAMHOTO MeHbLUE TOMNLWMHBI NaHenu: 8/d<1, To nepBbIM
cnaraembim B popmyne (10) no cpaBHEHMIO C ABYMS APYTUMU MOXHO NpeHebpeyb.

BTopoe cnaraemoe B chopmyrie (12) coctaBnset meHee 1% nepsoro, ecnu
E.5-(d-8)

16,7
E.(d/2-8) 4

(13)

Mop Harpyskol B NaHensix BO3HWKAKOT HaNps>KeHUs, KOTOpbIE, NMPU HEKOTOPLIX AOMYLUEHUSIX, TAKXKE OMUCLIBAKOTCS
Knaccuyeckow Teopuen 6anok. MNpu narmbe naHenu cunbl CXXaTusi BO3AENCTBYIOT HA HEE BbILLE «HENTPanbHOW» OCx
C-C, a cunbl pacTsixeHns — Hmxke ocu C-C:

Mx
EJ = —
D (19

rae YX — pacTsKeHue UMn cxxaTue Ha pacCTosHUM X OT HelTpanbHoi ocn C-C, M — casuratoLlmnii MOMEHT,
D — n3rnbHas XecTKOCTb NaHenu.

UToGbl MONy4uTh HaNpskeHUe, BO3HMKatoLee Npu u3rnbe caHaBUY-NaHenu, BenuymHy gecdopmauum (14) cnegyet
YMHOXUTb Ha MOAyMb YNpyrocTu. Tak kKak COHABUY-NAHENb — 3TO HEOAHOPOAHAsA CTPYKTypa, TO NpousBeaeHne
3anvcbiBaeTcs A4S pasHbIX ee yacTen (CM. pUCyHoK 8):

Jm:@}:} i—é-cx-ci —£<x<—£+5
D 2 2
(15)
a,:&E,. —i+5<x<£—6
"D 2

(16)

3}1er om — HanpsXeHue B MeTarlJin4eCKux nmcrtax obLnBKN naHenun, a op — HanpsaxeHue B I'IOJ'IVIypeTaHOBOVI
cepgueBuHe. MakcumanbHble HanpsaxeHuna JOCTUratoTca, Korga X npuyHMMaeT MakCumMaribHble 3Ha4eHUA B YKa3aHHbIX
npegenax:

Md o M(d12-5)

EF O’p ——D'—E{-

max

Jﬂ! e
2D

(17)

3pecb 0, — HanpsbXeHne B MeTarnyim4ecknx nmctax 0o6LWwKMBKM NaHenu, a O, — HanpsbxeHue B nonvypeTaHoBon
cepgueBuHe. MakcumanbHble HanpsaxeHuna JOCTUratoTcad, Korga X npuHMMaeT MakCuMarbHble 3Ha4YeHnsA

B YKa3aHHbIX npeaenax:
kKE® kE

x= +
Edr GeSe g

rae F — npunoxerHasi cuna, E.*J. — nponaseaeHve Mofynst ynpyrocTvt CTanbHol O6LLMBKY Ha ee MOMEHT MHEPLIK
(Unn, nHave, U3rMbHast KeCTKOCTb MeTannuyeckon obwuekn), G, — MoAyMnb CABWra NEHONONNYPETaHOBOW CepALEBUHBI,
S — nrowaab ee Nonepe“Horo CeYeHws.
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PucyHok 8.
M3rn6 TpexcrnonHon naHenm

x -----
....... s
T m..-——“"———‘ 3
i W qennsvss®® P
o S ‘ }
PR | AX.,
B ey 1 - AX
T 0 AX
I -
d oo war o "" > X
o
il B
=] ""\
s R it —
- u“-“—-.
0 R

Ha pucyHke 8 nokasaHo obLee OTKNOHEHWE NAHENN OT HOPMaSbHOIO MONIOXEHWS, BbI3BAHHOE U3rMGOM U CABUMOM.
MepBoe cnaraeMoe B NpUBEAEHHOM BbilLE BbIPAXXEHUU, XOPOLLO U3BECTHOE M3 Teopumn 6anok, onucbiBaeT nsrnb
naHenu, a BTOpoe — ee CABUI, BO3HMKAIOLLMI 3a cHeT caBura cepauesuHbl. KoadpduuneHTsl K1 1 k2, 3aBucswme
OT rPaHNYHbIX YCINOBUI, MPUBEAEHDbI B TAbNMLE HKe.

Tabnuua 21.
Mpornbsl caHaBUY-NaHenewn

Cxema Harpysku ki ka Onucanune

1 1 PaBHOMepHO pacnpefeneHHas
384 g Harpyska. KoHLbl 3aKpenseHbl

5 l PaBHOMepHO pacnpefeneHHas
384 ] Harpyska. KoHubl cBOGOAHbI

1 1 JlokanusoBaHHasi B LieHTpe
_1 9 4_ Harpy3ka. KoHLbl 3aKpenneHbl
L 1_ JNlokanusoBaHHas B LieHTpe
48 4 Harpyska. KoHubl cBO6OAHbI

[ns MomeHTa nHepumn J 1 nnowaam nonepeyHoro ceveHus yTennuTens umeem:

S =119 (d - 20), roae 119 — wnpmrHa naHenu B cM, 0 — TOMLIMHA MeTannMyecko obLwnBKM, d — TOSMLLMHA NaHENW.
3pecbk 1 ganee Mbl AN NPOCTOThI OyAeM cumMTaTh MeTanIMyeckyto OOLLNBKY rnagkon, TO eCTb HEMPOMUITMPOBAHHOM.
MpodunupoBaHHasa o6LIMBKa OTAMYaeTCsl ropa3no 0oree BbICOKMM MOMEHTOM UHEPLMM, KOTOPbIN 3aBUCUT OT
rnyOGuHbl NPOUNMPOBaHUA 1 NpUOAET NAHENSAM OOMOMHUTENBHYH XKECTKOCTb.

OpHOM 13 OCHOBHBIX XapaKTepUCTUK YNPYrMxX CBONCTB CIHABUY-NAHENW CIYyXUT MOAYINb CABWUra ee CpeHero crios,
KOTOpbIN B HaLleM crnyvae BbinornHeH ns MNIMY. 3T1oT BaxHbIN napameTp nsmepsietcs, cornacHo EN 14509, B npouecce
MCMbITaHUA NaHenu Ha M3rnmb Npu YeTblpexTo4e4YHOM BO3AENCTBUN.

LWnpwvHa rpysopacnpefenuTernbHbiX NiacTuH Ls gomkHa coctaBnsAate 60—100 MM Ans npegoTBpaLleHnst MECTHOTO
CAABMBAHUSA NMUCTOB OBLLUMBKN NaHenw.
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PucyHok 9.
Cxema ucnbiTaHui Ha Npornd npu 4-To4e4YHOM BO3OENCTBUM

F

F — npunoxeHHas cuna, r — Banukv paguycom 15 Mm, w — namepsaembivi 3rnb naHenu, p —
rpy3opacnpenenuTerbHble NNacTHbI TONWMHON 8—12 MM 1 LWMPUHOW LS, 0 — BbIMYCK UCTIBITYEMOW NaHenu,
He npesbiwaoLwmnn 50 Mm.

Mopaynb caura cpegHero crost GC paccyMTbIBaloOT Mo hopMynam:
- E'FI:A":JEF:AF:
e

XEeCTKOCTb npu n3rnbe (19)

_AF-I
56,348,

aedopmaums, obycnoneHHas narnoom (20)

AXS = AX — AXB p‘e(bopMaLWlﬂ coBura (21)

G, = AF-L

6deAXS mMoaynb cagura (22)
roe

E., — mMoaynb ynpyroctyt BEpXHero nimcra obLUnBKK;

A, — 13MepeHHas nroLaib NonepeyHoro Ce4eHys BepXHEero nucTta obLumekmn A,

— M3MepeHHas nnoLaab NonepeyHoro CeveHnst HxkHero nucta obwmskn E, —

MOZyIb YNPYrocTv HUXXHEro Nncta obLInBKM

€ — M3MEepPEHHOE PacCTOsTHUE MeXAy LieHTpaMU TSHKeCTU NIMCTOB 0BLIMBKM, TO ecTb (d/2 - &/2)

AX — nporu6 B cepeguHe nponeTa npuv yBenuyeHuun Harpy3ku AF, paccumTbiBaeMol No HaKMoHY MMHENHOro oTpeska
KPVBOMW, BblpaatoLLe 3aBUCMMOCTb AedopManum OT Harpysku

d, — TonwuHa cpegHero cnos (dc = d — (81 + 82), To eCTb TOMLMHA NaHeNn 3a BbIYETOM TOMNLLMHbLI 060MX

NNCTOB OBLLNBKY

b — n3mepeHHas wnpuHa obpasua.

WcnbiTaHus, npoBeaeHHble B nabopatopun DowChemical cornacHo DIN 53294-1982, nokasanu, 4to MoAdynb CABUra
HebonbLmx obpasuos MY coctaBnseT 21 krc/m2. OgHako Ans CaHABUY-MAHENe bonee BaXkeH MHTErpanbHbii MOAY b
cABura, onpeaensieMbli METOLOM YeTbIPEXTOYEYHOrO BO3AENCTBUS.

CornacHo pesynbTatam n3MepeHuin, mogynb casura GC ansa MMY-naHene nexut B gnanasoHe 40—45 krc/m?.

Mpu BbINOMHEHMM BCEX BLIMUCIIEHUI Mbl YYUTLIBAEM, YTO NaHenb NpornbaeTcs noa Bo3nencTBMEM paBHOMEPHO
pacnpefeneHHoro cCobCTBEHHOro Beca, TO eCTb Mo (POPMYNMPOBKOIM «Harpy3ka» Heob6XoaAMMO NpUHMMATL TOSNbKO
BHELLIHIOK Harpysky, KotTopasi 4eNCTByeT No HOPMaru K rOPU30OHTaNbHO PacronoXEHHOW NaHeny u HanpasneHa BHU3.
TemnepaTypy Ha NOBEPXHOCTAX CAHABUY-NAHENN B AHHOM Cry4yae cyMTaeM OAMHaKoBoW. [lonycTumbin npornb
CaMOHECYLLUX MOTOMOYHbIX U KPOBESbHbIX MaHeNen, Ha KOTOPbIX MPU MOHTaXe paspeluaeTcs 0QHOBPEMEHHO
HaxoaUTbLCA MaKCUMyM OOHOMY YernoBeKy, NpuHuMatoT paBHbiM L/200, rae L — gnvHa nponeTta. [Ans dpacagHbix

1 CTEHOBbIX MaHenen gonycTMMas BenvumnHa npormba coctasnset L/100.
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B Tabnuuax Huwxke npuBeAeHbl 3HAYEHNsT MakCMMarbHOW ANWHbI naHenen ansa Ax = L/200.

Tabnuua 22.

,D,OI'IyCTI/IMbIe 3Ha4YeHNsa MakcuManbHOW OfVHbI 4N CTpoUTesbHbIX naHenemn «I'Ipoq)Xono,u,» C 3aKpensyieHHbIMU
KOHLIaMu nof Bo3aencTsmem cobCcTBEHHOMO Beca

TonwwuHa MakcumanbHasa gonyctmmas Cxema Harpy3ku (gonyctumbii npornd L/200)
naHenu, MM [ONWHa naHenu, M
40 3,7
50 4
60 49
80 6
100 6,9
120 78
150 9
200 10,8
Tabnuua 23.

[onycTnmble 3Ha4eHNs MakCcuMarnbHOW OfVHbI AN5 CTPOUTENbHbIX NaHenen «lMpodXonoa» ¢ 3akpensneHHbIMU
KOHLIaMu noZ Bo3aencTBrMemM co6CTBEHHOMO Beca M floKkanin3aoBaHHOM Harpysku 160 kr B LeHTpe naHenm

TonwwuHa MakcumanbHasa gonyctmmMas Cxema Harpy3ku (gonyctumbii npornd L/200)
naHenu, MM [ONWHa naHenu, M

40 1,5

50 22

60 28

80 4

100 5

120 6

150 74

200 9,3
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Ewle pas nogyepkHeM, 4TO BCe NpMBEAEHHbIE BbILLE AaHHbIE MOSlyYeHbl MyTeM TeopeTuieckux pacyeTos. [Npu
BbIYMCMEHMAX YYNTbIBANOCh HE TONbKO BO3AENCTBUE BbllLeYKa3aHHbIX Harpy3okK, HO U MPOBUCaHWE NaHenmn 3a cyeT
COBCTBEHHOrO Beca, YTO 0COOEHHO BaXXHO ANs NOTOMNOYHbIX NaHenen. Kpome Toro, Mbl NpeanonoXunm, 4To
agresvs neHononmypeTaHa ¢ MeTanfMyeckuMm NcTaMmm abCcomnoTHO NPOYHA Y NMPUHANW JOMYCTUMYIO BENNYMHY
npormba L/200.

Mpy BbIGOPE TONLLMHBI MOTOMOYHBIX NAHeNen pekoMeHayeTcs B 06513aTenbHOM NopsiAike pyKOBOACTBOBATLCS
Tabnuuert 23, ecnu B npouecce MOHTaxa naHenemn nnaHupyeTcs nepeMeLyatbcsi no HUM. B atom cnyyae naHenb
OOIMKHA BblAEPXKMBaTb BEC MOHTaXHMKa Mt0C COOCTBEHHbIN paBHOMEPHO pacrnpeaeneHHbIv Bec.

§3.3 HECYLUAA CNOCOBHOCTb KPOBE/IbHbIX C3HABWUY-NAHE/EN

KpoBenbHble NaHenu CyLLecTBEHHO OTNINYATCA OT CTEHOBbLIX TEM, YTO OZHA U3 MX MOBEPXHOCTEW CHabXeHa rnyboKon
npoUIMPOBKOA, NOITOMY €€ Hanmdne Heobxoanmo 0bs3aTenbHO YUnThIBaTh B pacdeTax, pUcyHkm 27, 28.

Hecyu.uAM XapakTepuctukam I'IpO(*)I/IJ'IMpOBaHHbIX naHenemn nNoceBsLWeHoO OrpoOMHOE KONMNM4YeCTBO TEOPETUHECKUX
ncenegoBaHuin. Bee oHmn coaepxaTt AOBOJIbHO CII0XHble MaTeMaTU4eCckne BblKnanku, Nnod3ToMy Mbl O6paTI/IMCﬂ

K yrlpou.l,eHHoﬁ Teopun, B OCHOBE KOTOpPOE NEXNT HarnagHoe npeanonioXxXeHne: npunoXxeHHasa K naHenn Harpyska
pacnpegendeTca Mexay ABymMa ee «He3aBUCUMbIMU» YaCTAMU: «MNOCKON» U <<rpe6He3017|>>. |_|pI/1 3TOM 06e yacTun
naHenu marnbarTcs oanHaKoBo, HO B ,u,eq)opmauvno «MNNOCKOWY» 4acTn, MOMUMO BCEro npo4yero, BHOCUT BKNag Takxke
COBUI cpenHero cnosA naHenu, Torga Kak npu onmcaHnm p,eq)opmau.vwl «rpe6HeBO|7|» 4YacTu y4nTbiBaeTCA TOJ1bKO n3rmoé
MeTannm4eckom oGLUMBKN.

B aTom cnyyae, nony4yaem OTHOCUTENBHO NPOCTOE COOTHOLIEHME A4S NpornGa naHenu B LeHTpe nod AeicTBrem
paBHOMEPHO pacrnpeaeneHHon Harpy3ku:

SE°
Ax=——(1-pN1+k)
3848, 23)

. (1+&)B, i 268

B +(1+k)B, 4Gyl By =Epylp, (24)
_ EpApEp,Ap, G(..ezb
ST B By 04 <O
F141p) F241F2 c (25)
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oe BS — XX€CTKOCTb MO OTHOLUEHUIO K VI3FVI6y (VI3FVI6HaF| )KeCTKOCTb), S — XKECTKOCTb MO OTHOLLUEHMIO K CcOBUry«rrnagkom»

- * * ~ * _ 1
Yyactv naHenu, Bd = E_ "I, + E.,*l., = E.,*I., — n3rnbHas xxecTkocTb «rpebHeBon» YacTy,

TaK Kak HKHWUIA CNOW Mbl cuMTaem nnockum, A_ = b*e — acpdekTuBHas nnowaab cedeHus CpeaHero cros,
e — apekTUBHAA TONLMHA CpeaHero cros, éﬁ = E., — moaynu ynpyroctn BEpXHero v HUKHero croes, KoTopble
Mbl NpeanonaraeM pasHeIMu Apyr apyry, G, — moayrb cABura cpeHero cros.

B Tabnuue 24 npuBefeHbl 3HAaYEHNS Harpysku B Krc/M2 HETTO, TO €CTb 3@ BbIMETOM COGCTBEHHOTO BeCa, NpY KOTOPbIX
ofHoMNponeTHas KpoBesibHas NaHenb NpornbaeTcs B LeHTpe Ha 1/200 cBoeit ANWHbI.

Tabnuua 24.
[onycTumble 3Ha4YeHWUsi Harpy3kn Ha KpoBESbHbIE NaHenun, CooTBETCTBYOLWME npornby L/200, Harpyska cumTaeTcs
paBHOMEPHO pacrpeaerneHHoun

Honyctumas Harpyska
TonwwuHa (HeTTo), kre/m?

&?ﬂ“e”“, [InMHa naHenm, m Cxema Harpysku (gonyctumelin nporm6 L/200)
1,5 2 3 4 5 6
40 475 254 106 56 32 20
50 514 279 119 62 36 23
] L
60 583 333 54 86 53 34 «— T 1110
¢\|,\I/\L\]IL\|I¢\L:II—\]:_
80 690 414 200 119 76 51 *
; o
100 800 490 250 150 97 69

120 910 570 310 192 128 89
150 1075 700 389 249 170 120

O6paTuTe BHUMaHWe, YTO BO3AENCTBME HArpy3Kku, XapakTepuayolLiencs npefacTaBneHHbIMU B Tabnuue 24 3HadeHnamu,
He NPUBOANT K paspyLUEHNI0 KpOBENbHOW NaHenu, a Nilib BbidbiBaeT ee Nporub Ha 1/200 anuHbl. MocKonbKy OHM
paccumnTbiBan1Ch A1t FOPU3OHTANbHOM NIOCKON KPOBIM, TO, €CMN KPOBIA MMEET HaKIMOH Mof YriioM d, X HeoBGXoauMo
YMHOXMTb Ha COS d.

3TV AaHHbIE NO3BONAT nony4ynTb obuee npencrasneHne o JONYCTMMOW CHErOBOW Harpyske Ha KpOBJIHO U3 CIHABUY-
naHenem, Ho bonee TOYHoOe onpegerneHne ee BeJIMYNHbI Tpe6yeT TakKe y4nTbiBaTb BO3MOXKHbIN n3rnd naHenen,
OﬁyCJ’IOBJ’IeHHbIVI Pa3HOCTbIO TEMNEPATYpP Ha NUCTax nx obwmekn. OKoOHYaTENbHbIE AgonyctuMble pacyeTHble 3Ha4YeHUA
CHEroBOM HarpysKkn Ha KpOBeIbHYI NaHesb A0MKHbI COOTBETCTBOBAaTbL HOPMATUBHbLIM 3HAYEHWSIM CHEFOBOW Harpysku
B J@HHOW MECTHOCTW.

CornacHo CI120.13330.2016, TeppuTopus Poccuiickon ®efepauum noapasfaenseTcs Ha BOCEMb CHETOBbIX 30H.
HopmaTtuBHbIE 3HAYEHUS CHEroBOW HArpy3ku B 3TUX 30HaX COCTaBNSAOT:

CHeroBble paioHbl PO | Il I v \% VI VI VI
Sg, krc/m? 50 100 150 200 250 300 350 400

Bennunna Sg npuBeaeHa B pacyeTe Ha BeC O4HOro KeagpaTtHOro MeTpa CHeroBoro rnokposa. PacuyeTHoe 3HavyeHne
CHEroBOM Harpysku Ha KpOBIO BbIYUCIIAIOT MO hopmyrne:
S =Sg*u (26)

KoathdmLmMeHT p 3aBUCUT OT HaKMoHa KpoBnun. ToYHee, 3TO M eCTb KOCMHYC yria HaknoHa KpoBmnu cos O, O KOTOPOM Mbl
yxe ynomuHanu, ogHako CI20.13330.2016 npeanaraeT pykoBOACTBOBaTLCS Oonee WwWypokmMmn TpeboBaHusamm

N cHnTaTb

M =1 npu yrnax HakmnoHa < 25°
M = 0,7 npu yrnax HaknoHa ot 25 go 60° y = 0 npu yrnax HaknoHa > 60°

YT1006bI paccynTaThb War nporoHoB A51d MOHTaXa KPOBEJ1bHbIX naHenemn, Heobxoanmo 3HaTb CHeroByto Harpysky gaHHOro

parioHa 1 yron HakIoHa KpoBeSbHbIX NaHenen a.
CnenyeTt 3aMeTUTb, YTO MUHUMarbHbIV Yron HaKMoHa KPOBEMbHbIX NaHenen o=7°
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§3.4 PASPYLWARLWEE HANPAXEHME NPWN NMONEPEYHOM N3IMBE

Kak Mbl yxe oTMeydanu, nog Bo3aecTB1eM NonepeyHor Harpyski B NaHeny BO3HMKaeT MOMEHT CUI, KOTOPbIV CKUMmaeT
ee BEepPXHUI CIoV 1 pacTArBaeT HKHUIA. HanpskeHne cxxaTus B BEPXHEM NUCTE 0BLIMBKM CIHABMY- NaHenm
onpepensieTcs BblpaXeHWeM, ykasaHHbIM B oopmyrne 17.

max  Md g Md

" T2D " T bs.(d-o)

(27)

Bbile Mbl NpUBENX TEOPETUYECKME 3HAYEHUS AN TaK HAa3biBAaeMbIX JOMYCTUMbIX 3HAYEHWI Harpy3ku, korga nsrnb
naHenu coctasngeT 1/200 yactb ee AnuHbl. OQHAKO Ha CaMOM Jere Harpyska orpaHMYMBaeTCsl HeKon npeaenbHoNn
BENUYMHON, B Crly4ae NpeBbILLEHUS] KOTOPOW NaHenb paspyllaeTcs. Bo3gencTeue Takom KpUTUYECKOWM Harpy3ku valle
BCEr0 CONPOBOXAAETCS 00pa3oBaHNeEM CKaaKu Ha BEPXHEM NUCTE OOLUMBKM NaHeNu, Unu, Apyrummn crnoBamu, ero
cmaTMeM. HanpspkeHue ackn, Npu KOTOPOM OBLLIMBKa CMUHAETCS, BbIYUCIISETCS No crneaytollen dopmyne (2), (8), (10):

Md Md
o, = E, = <]
b6 -(d - 5)

k& 2D
(27)

Kak n npexge, 3geck E. — moaynb ynpyroctv ctansHom o6wmneku, E. — moaynb ynpyroctv nonmypeTaHoBo
cepaLeBuHbl 1 G, — Moaynb ee casura.

anIHﬂTO cynTaTb, 4YTO GMHVIpMLIeCKMI;i KOGdI)(bVILI,VIeHT k onpegendeT «ka4eCcTBo» NaHesnn n 3aBUCUT OT
crnocoba ee N3roToBneHUs:

* k paBeH 0,65 ansa caHgBuY-naHenew co cpegHnm cnoem m3 MY, n3rotaBnmBaeMbix HeNpepbIBHLIM CNOCOGOM,

* k nexut B gnanasoHe 0,5—0,65 ons Bcex ocTtanbHbIX COHABUY-NAHENEN, B TOM YMCNe U NaHenen n3 MMHBaThbl
unu MY, narotaBnuBaemMbix NepPUOSNYECKMM CrIOCO6GOM.

Esponencknin ctangapt EN 14509 yctanasnusaeT k = 0,5 ons Bcex TMMOB C3HABUY-NAHENeN.

MoMEHT cun, BO3HUKaoLWMIA npu BO34ENCTBUN paBHOMEPHO pacnpe,qeneHHoﬁ cunbl F Ha He3aKpenneHHyto naHesnb
B nonepeYyHoM HanpasneHun, paccynTblBaeTcAd no q)opmyne:

8 (28)
roe F — nonHas gericteytowlasi Ha naHenb cuna, BKoyatowasa ee cobCTBEHHbIN Bec, a L — aAnvHa naHenu.

M3 cbopmyn 26 1 28 ans BENUUMHLI HaMPsSHXXeHUs nonyvaem:

_ FLd
" 85'b(d—5)2 (29)

Ortctoga BbiBOAMTCS BblpaxeHune ona paspyu.lalou.l,eﬁ CUIbl, KOTOpad NpMBOAUT K 06paaoBaHmo CKnaaokK Ha BepxHeM
Croe CoHABUY-NaHenu:

_8b5-(d -5)

r
Ld

KE.E .G,
(30)

OTmeTuM ele pas, uTto dhopmyna 30 onvceiBaeT NoJHyto cuny F, AEeNCTBYIOLLYIO Ha HE3aKPENEHHY0 COHABUY-NaHEND,
BKIoYas ee COBCTBEHHbIN BEC.
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Tabnuua 25.
3HaueHus1 paspyLuatoLLen cunbl (Krc) Ans Tpex- U LWeCcTMMETPOBLIX NaHene pasHom TonLWmMHbl 6e3 yuyeTa Beca caMmmx
naHenemn. 3HayeHusi NpMBeAEHbI Asi HE3aKPenEHHbIX NaHeNemn, nexalumx Ha onopax.

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

§3.5 PABHOMEPHO PACMPEAENEHHAA ®POHTA/IbHAA HArPY3KA HABEPTUKA/TbHO 3AKPEMN/IEHHYHO
MAHE/1b. BETPOBbIE HATPY3KW HA OFPAXOEHNA N3 C3HABUY-NAHENTEN

HecMoTps Ha To 4YTO NpeAcTaBfieHHbIe pacyeTbl HOCAT UCKMYNTENBHO TEOPETUYECKUI XapaKTep, OHW Jat0T peanucTnyHoe
npeacrasneHne O NPOYHOCTHBIX XapaKTepPUCTUKaxX COHABUY-NaHenemn
C HanomnHnTenem n3 neHononunypetaHa.

Ha NpaKkTuKe BHELHNE CTeHbI coopy>|<eHm7| B OCHOBHOM UCMNbITbIBAKOT TEeMMNepaTypHble N BETPOBbIE HAarpy3Kku.

Mepeiigem Tenepb K aHanM3y BETPOBLIX HArpy30K Ha 3aKpenmneHHyo CTEHOBYIO NaHerb. [lJaBneHve BeTpa Ha
ee MoBepxHOCTb onpeaensieTca gopmynon bepHynnu:

1
P=_pv?
2 (31)
roe p= 1,25 kr/m®, v — cpefHsi CKOPOCTb BETPa B AAHHON MECTHOCTM.

Mpu NpoekTMpoBaHUK 34aHUN 13 NaHenen Heobxoammo pykooacTeoBaThes CI20.13330. 2016 «Harpysku

1 BO3AENCTBUSI», e AeTalnbHO pa3bsiCHEHbI METOAbLI pacyeTa BETPOBOW Harpy3ku B 3aBUCUMOCTU OT MECTHOCTH,

B KOTOPOW BEAETCS CTPOUTENbLCTBO, BbICOTbI COOPYKeHud 1 T. 4. Obcyanm nonogpobHee JOMyCTUMYO paBHOMEPHO
pacnpefeneHHylo Harpysky Ha BepTUKanbHO 3aKpensieHHy CTEHOBYIO NaHenb. B cylwHoCcTH, ¢ HEKOTOPbIMY JOMYLLEHNAMUN
BETPOBYIO Harpy3Ky MO>XXHO CHMTaTb PaBHOMEPHO pacrnpeeneHHON, No3ToMy pe3ynbTupyowuii n3arnb naHenu dyaer
onucbIBaTbCA POpMyon:

3
Ax= OFE +E

384E,Jp  8E:Sc (32)

13 pacyeTa HeobXoa4MMO UCKMYUTE COBCTBEHHbIN BEC MaHENW, MOCKOMbKY OH AENCTBYET B HaMpaBreHuu,
neprneHauKynspHoM BETPOBON Harpy3ke. CornacHo eBponenckMM pekoMeHaauusam no CaHABUY-NaHensam,
3a I0NYCTUMYH Harpysky Arsi CTEHOBbIX NaHenewn NpUHUMAaLOT Takyto Harpysky, Npyu KOTopon npornb naHenu
He npesblwaeT L/100, rae L — anuHa naHenw.
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Tabnuua 26.

,D,OI'IyCTI/IMbIe 3Ha4YeHUA Harpy3ku Ha CTeHOBYHO OHOMPOJIETHYIO NaHeNb

TonwuHa
naHenu, Mm

40
50
60
80
100
120
140
150
160
180

200

[onycTumasi Harpyska (HeTTo), Krc/m?

264
355
448
638
831
1026
1220
1320
1418
1615

1813

OnnHa nponeta naHenu, m

3

126

176

230

344

463

585

710

773

837

964

1092

4

67

97

131

203

282

365

452

496

540

630

722

5

39

58

80

128

182

240

302

334

367

433

500

6

25

37

51

85

123

165

210

234

258

308

360
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Tabnuua 27.
JonycTumble 3Ha4YeHUst Harpy3ku Ha CTEHOBYIO ABYXMPONETHYH NaHernb

HonycTtumas Harpyska (HeTTo), Krc/m?

Igﬂg]l-mjamm [InvHa nponeTa naHenu, m Cxema HarpyxeHus (gonycTtumelin nporm6 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, npu ckopocTy BeTpa v=20 m/C BeNn4nHa BETPOBOWN Harpy3kn COCTaBUT:

P = % +1,25-20%  kr/M*c2 = 250 H/M? = 25 krc/m? (33)

Hanpumep, naHenb AnvHon 6 m v TonwmHon 100 MM Npy Takor Harpyske OTKNOHUTCH OT HOpMarbHOro
NOSOXeHMs Ha 6 MM.

CornacHo CIM 20.13330.2016 «Harpy3ku n Bo3aeicTBusi», Npu pacyeTe Curbl BeTpa HEOOXOAMMO Y4nTbIBaTh
HeKOTOopble NoNpaBOYHblE KOSPDULMNEHTDI:

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

roe koadpduumeHT Ce(z) 3aBUCUT OT KaTeropum MECTHOCTM U BbICOThI, 8 a3pOoANHAMUYECKNIA KO DULIMEHT
Cp — oT cbopmbl MOCTPOVKA U T. 4.

B CI120.13330.2016 paHbl nogpobHble ykazaHusi 0 METOAAX BbIYMCIIEHNS STUX MOMPaBOYHbIX KOAP(ULNEHTOB

B COOTBETCTBUW C MECTOMOSOXEHNEM, NPUYEM HE TOMbKO C reorpadmyeckon LUMPOTON, HO U C NTOKanbHbIMM
0COBEHHOCTAMM PacronoXeHNs NOCTPOWKK, ee BrIM30CTbIO K MOPIO, APYTMM NOCTPOkam, ropam v np. Onpegenexve
BETPOBOW Harpyskn Ans 3a4aHHOro permoHa n MecTHOCTM No3BONAeT nogobpaTtek ANNHY CTEHOBOW NaHenu

TOW UMW MHOW TOMNLWMHbBI C MOMOLLIbIO TabnuLbl 3Ha4eHU JONYCTUMON Harpy3Ku.

34



[JIABA4.CTEHOBbDIE MW KPOBE/IbHbIE
NMAHE/TIN TTPOVN3BOACTBA

«MPO®@X0N1040»

§4.1YC/10BHbIE OBO3HAYEHWA

B 3aBMCMMOCTM OT TUNa NaHeneii, BUaa yTennuTens, rabapuTHbIX pasmMepoB 1 Baa 3aMKOBOTO COEAUHEHNS,
naHenu «MpodXonoa» 0603HaYaKTCH B COOTBETCTBUM C HUPKENPUBEAEHHON CXEMOA.

CxeMa 0603HayeHus:
X X X XXX — X | X — X

1 2 3 4 5 6 7

1. Tun ytennutens PIR Premier, PUR Classic
2. O6o3HayeHne BMAa KOHCTPYKLUUM NaHenu: naHernb cTeHoBad TpexcrnoviHas MNCT,
naHesnb KpoBerbHaga TpexcrnonHas MNMKT

3. Tvin 3aMKOBOro COeANHEHUS:

* CTaHOaPTHbIN 3aMOK 41151 CTEHOBbIX NaHenen

* 3aMOK Ang CTeHoBbIX NaHenen Z-Lock (Z)

* CTaHOAPTHbIN 3aMOK A5 KPpOBErbHbIX MaHernen; 3aMok Ans KpoBerbHbIX naHenen Z-Lock (2)
* CKpbIThIN 3aMoK ans cteHoBbix NnaHenen SECRET FIX (SF)

4. FabapuTHble pa3Mepbl (ANMHA B CAHTUMETPaX, LUMPKUHA 1 TOSLWMHA B MUINIUMETpPax)
5. YcnoBHoe 0603HaveHne Braa NOBEPXHOCTY HAPYXKHOM CTOPOHbI CIHABUY-NAHENN

6. YcnoBHoe 0603HaueHve B1aa NoBEPXHOCTM BHYTPEHHEW CTOPOHbI CIHABUY-NAHENN

7. Obo3HaveHne Ha yNakoBOYHbIX NIMCTaX UMW COMYTCTBYIOLLEN [OKYyMeHTaumm

Mpumep ycnoBHoro 0603HayYeHUst TpeXcroHowm cteHoBol naHenu ¢ PIR Premier, co cTaHaapTHLIM TUMOM 3aMKOBOTO
coeauHeHus, anuHo 600 cM, paboyei wnpuHon 1190 MM, TonwmHon 100 MM, C IMICTOM U3 OLIMHKOBAHHOW CTanu

C HapY»XHOW CTOPOHbI U U3 KpalueHoro MeTanna RAL 9003 ¢ BHyTpeHHel Npu TOMNLWMHE NONUAMUPHOrO MOKPbITUS
RAL 25-30 mkm:

PIR MCT 600.1190.100 — Zn/Ral 9003

§4.2 TEOMETPUYECKUME XAPAKTEPUCTUNKN

1. Tun naHenen:

* CTeHOBble caHABMY-NaHenu ¢ HanonHutenem PUR Classic: PUR MNCT

e CTeHoBble caHaBmY-NaHenu ¢ HanonHutenem PIR Premier: PIRMCT, PIRTICT Z, PIRTICT SF
* KpoBenbHble caHABUY-NaHenu ¢ HanonHutenem PIR Premier: PIR IMKT, PIR MKT Z

2. Tvin 3aMKOBOIro CoegnHEHUS:

» ctaHgapTtHbii ang MNCT n MNKT

e Z-Lock (Z) ana PIR MCT wn MKT

» SECRET FIX (SF) ONnA PIR MCT

3. Paboyas wunpurHa naHenei:

* 1190 mm ansa nanenen PURTICT, PIR
* TICT 1190 mm gnsa nadenen PIRTICT Z
* 1000 mm Ans Bcex TUNOB naHenen

4. MuHnmanbHas anvHa nadenen: 2000 mv Ans Bcex TUMNOB naHenen
5. MakcumarnbHas OnuHa naHenemn:

6000 mm ana PUR MNCT TonwuHon 40,50Mm.

9000 mm ansg PUR MCT TonwwmHon 60-200 mm.

16000 mm ans PIRTICT; PIRTICT Z; PIR TCT SF
16000 mm anga PIR TIKT; PIR TIKT Z

6. TonwmHbl CaHOBMY-NAHENEeN:
* 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200 mm ana PUR TCT
» 40, 50, 60, 80, 100, 120, 150, 200 mm ana PIR MCT
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« 50, 60, 80, 100, 120, 150, 200 mm ans PIRTICT Z
+ 30, 40, 50, 60, 80, 100, 120, 150 mm ansa PIR MNKT
- 50, 60, 80, 100, 120, 150 mm gns PIR MKT Z
« 80 mm ana PIRTICT SF
Opyrve TonwwmHbl nadenen PIR MCT SF nsrotaBnueatoTcsa no 3anpocy
PekomeHayeM npuMeHsiTb BEpTUKanbHY0 packnagky naHernen npu MmoHTtaxe naHenen ¢ 3amkom SECRET FIX (SF)

MpocmnupoBka NOBEPXHOCTU MeTarnna npuaaeT naHens M AONONHUTENbHYH0 KEeCTKOCTb.
eomeTpuyeckme xapakTepUCTUKN NaHenemn, TUrbl 3aMKOBOIO COEANHEHMS U BUAbI MPOMUIMPOBOK
MeTanM4yeckmx NMCTOB yKasaHbl HA PUCYHKaX HUXKE.

PucyHok 11.

"eomeTpusa CTEHOBOW CIHABUY-NAHENN CO CTaHAapTHbIM 3aMkoBbIM coeanHeHnem (MCT) Pabouas
wupuHa 1000 n 1190 mm

TonwmHa caHgBuy-nadHenun 50 mm

41 41

50

50

4 4w

TonuwmHa caHasuy-naHenun 80 mm

S g8
VI
TonuwwmHa caHgsuy-nadHenun 100 mm
ﬂ| 41
T =2
“ 4
TonuwmHa coHgBuy-nadHenn 120 mm
4 g
(=) o
o~ o~
- -
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TonwwmHa canasuy-naHenu 150 mm

41 41
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TonuwuHa caHagmy-naHeny 200 mm
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PucyHok 12.
CTbIk cTeHoBbIX NaHenen PIR Premier co cTaHgapTHbIM 3aMKOBbLIM COEAVHEHMEM

CUAMKOHOBbIN repmMeTuK
U ByTunKay4yKoBsbIv \

WHyp A~4MM

OO0 0060000000000000666666661

YnnoTHWUTenNbHas NeHTa CWNWKOHOBBI repMeTuk
NI MOHTaXHasa neHa Unm ByTUNKay4YKOBBIV LUHYP

PucyHok 13.
Buabl npounnpoBky BHYTPEHHEN CTOPOHBI CaHABUY-naHenewn MNCT

Tpaneumnsa 90 (T90)

agkas ()

—
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PucyHok 14.
Buabl npomnmpoBKn Hapy>XHOWM CTOPOHbI CaHABKY-NaHenen MNMCT

Tpaneuusa 90 (T90)

41

—
il ]
mapkas ('n)
— .
PucyHok 15.
FeomeTpus CTEHOBOWM CIHABMY-NAHENN C 3aMKOBbIM coeanHeHnneM Z-Lock (MNCT Z)
O
_ )
pado4aq wupuHa naHeneu 1000:1190 ™
(]
LM

PucyHok 16.
CTbIK CTEHOBbIX NaHenen ¢ 3aMKoBbIM coegnHeHnem Z-Lock

[epMemuUK uau
OUMUAKAYHYKobbIU WHYP

-4 MM

YMN0MHUME NsHAA AeHMA UAU
MOHMOXHOA NEHO

[epMemuUK uau
dumuAKay4yKobel wHyYp
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PucyHok 17.
Buabl n(podunnpoBky BHYTPEHHEN CTOPOHBI CaHABUY-naHenen MNMCT Z

Tpaneuus 100 (T100)

100 __ 100

80 || 20

apkas (')

Tpaneuusa 90 (T90)

] 4

PucyHok 18.
Buabl npodunmpoBKu Hapy>kHOW CTOPOHbI CaHABUY-naHenen NCT Z

Tpaneuusa 100 (T100)

80 20

100 | 100

Tpaneuus 200 (T200)

20

200 200
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Tpaneuus 90 (T90)

41

y 4

magkas (n)

MwukposornHa 20(M20)

20

20

PucyHok 19.
"eomeTpusi CTEHOBOW C3HABWY-NaHenu ¢ 3amkoBbiM coeanHennem SECRET FIX (PIR MNCT SF).

padoyas wupuHa naHeneu 1000MM

3200

pa.doYaqa wupuHa naHeneu 1000Mm

Opyrve TonwwmHbl naHenen PIR MCT SF nsrotaenuBarTcsa No 3anpocy
POopMbI CTLIKOBOYHbIX 3aMKOB Ha[eXXHO COEANHSOT MeTanM4ecKnii NMUCT C NoNMypeTaHoBLIM cepAeyHKoM bnaroaaps
TOMY, 4TO B «Ma30BOM» YaCTN Kpal MeTannmyeckoro n1cta NpoHM3bIBaeT CpeaHUlA CIon.
PekomeHayeM npuMeHsTb BepTUKarbHYI0 packnagky naHernen npyu MoHTaxe naHenen ¢ 3amkom SECRET FIX (SF)
Takas KOHCTPYKLMSA CTbIKOBOYHOTO 3aMKa 3HAYUTENBHO CHIDKAET PUCKM NOBPEXAEHWSA NaHeny npyu TPaHCNOPTUPOBKE
1 MOHTaxe. B cTeHoBble NaHenu, KOTopble NPOM3BOAATCS HA NEPUOANYECKNX NINHUSX, MO TPeBoBaHMIO 3aka3yrka

yCTaHaBNMBalOTCS CTAMMBaKOLLME SKCLEHTPUKOBbLIE 3aMK1 BAONb BCe ANVHbI A5 6onee NnoTHOro CTArMBaHUS naHenen
Mexay coBGol Npu MOHTaxe.
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PucyHok 20.
CTbIK CTEHOBbIX C3HABUY-NAHEeNen ¢ 3aMKoBbIM
coeauHeHnem SECRET FIX

FepmMeTuK AK 6yTUAKaYUYKOBBIA
MeTannokapkac WHYp

YnNnoTHUTeNnbHad AeHTa

Camopesz ana Cl 6e3 waiibbl

FepMeTMK UAn 6yTUNKaY1yKOBbIH
WHyp

[nsi HU3KOTEMNEpPaTYPHBIX CKNAA0B U KAMEpP Mbl HACTOATENIBHO PEKOMEHAYEM YAANSTh YNIOTHATENBHYIO
NEHTY Y TepMEeTU3MPOBATb CTbIK MOHTaXXHOW NEHON. [nis kamMmep 1 CKraJoB CO CpeaHeNn NiocoBOA
TemnepaTypow [OMNyCcKaeTCs CTbIKOBKa naHernewn 6e3 npyMeHeHnss MOHTaXHOW neHbl. B atom cnydvae
YNIOTHUTENbHYIO NEHTY yAansaTb HE HY)KHO. QNeMeHTbl 3aMKka NaHenu MoryT coaepXaTb JOMONHUTENbHbIE
TeXHonornyecknue matepuansl ( NONMATUNEHOBAs NMEHKa), HE BMNMSIOLLNE HA KAYECTBEHHbIE XapaKTepUCTUKN
naHenen. VIx npu MoHTaxe yganaTb He HyHo. Mpu TemnepaType ot +5°C go+35°C cnegyeT ucnonb3oBatb
NETHIO MOHTaXHY!I0 neHy, npu Temnepatype oT -10°C go +35°C - 3aumMHioto.

BaxxHo: nepepn ncrnonb3oBaHMEM MO0 NeEHbl pekoMeHayeTcsl B TeveHne 4-10 yacoB BelaepkaTb 6annoH4Ynk
npuv nntocoson Temnepatype 18-20°C, unu nporpeTb 6anoH4uK B TeNMon Boae, YTobbl NonyynTs
MaKkCMMasbHbI 06BbEM BbIXOAA U ONTUMarbHble (PU3NKO-MEXaHUYECKME XapaKTePUCTUKN. He ncnonbayiTe ans
3TOro OTKPbITbIA OFOHb U HE HarpeBanTe 0annoH C MOHTaXXHOW neHol Bbiwe 20°C - OT CAMLWKOM BbICOKOW
TemnepaTtypbl MOXET B30pBaTbCS».

PucyHok 21.

OKcueHTpukoBble 3amku B naHensix PUR MCT I‘ I"\’/)

PucyHok 22.
"eomeTpus KpoBeNbHOW CIHABNY-MAHENM CO CTaHAAPTHBIM 3aMKOBbIM COEAMHEHNEM

30...150
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PucyHok 23.

CTbIK KpOBEIbHbIX NMaHerneln co cTaHa4apTHbIM 3aMKOBbIM COeAMHeHneM. [1ns oGecrneveHns nyyllero npuneraHus
naHernen K NporoHaM B MeCcTax COeIMHEHWIA NaHernel peKoMeHayeTcsl NPOM3BOANUTbL KpensieHne camopesos

Yepes KpoBeNbHbIV AepKaTerb.

KpoBenbHbIA gep)kaTens

Camopes gna CN

/
/
/ MoHTaxHaa neHa

FepmeTUK MAK
6yTuUNKayuyKoBas feHTa /
/

YNnoTHUTEeNLHas neHTa

-
~ 5
m} - MeTannokapKkac
FepmMeTUK MAKY 6yTUNKayuyKoBbIA
LWHYpP

PucyHok 24.
Buabl npounmpoBKn BHYTPEHHEN CTOPOHbI CaHABMY-NaHenen MKT.

Tpaneuusa 90 (T90)

41

agkas ()

e

PucyHok 25.
Bua npodunnpoBKM HApyXHOW CTOPOHbI CaHABUY-NaHenewn MNKT

1000

250 250 250 250

190 60 20

40

Mg N\
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PucyHok 26.
"eomeTpus KpOBENbHOW CIHABUY-NAHENM C 3aMKOBbIM coefmHeHneMm Tuna Z-Lock (MKT Z)

/ 1000 .
250 250 250 _ 250 i

G\ a\ Va\ a\ a

I\

50...150

paboyas WwupuHa naxeneit - 1000 |

PucyHok 27.
CTbIK KpOBEIbHbIX CIHABWY-NAHENEN ¢ 3aMKoBbIM coeanHeHnem Z-Lock. [Ins obecneyeHust ny4yiero npuneraHms
naHenemn K MpPoroHaM B MeCTax COeIMHEHU NaHenemn pekoMeHayeTC NPOM3BOANTbL KpenneHne camopesos

Yepes KpOBEebHbI AepXKaTerb

KpoBenbHbIN gepikaTenb

Camopes ana Cl

MoHTa)XXHas neHa

FrepmeTnK nan '
6yTWU/Kay1yKOBas NeHTa

YnnotHUTenbHaa neHTa

MeTannokapkac

1-4mm

Y
i

FepmeTrK NN BYTUNKAYYYKOBbLIIA
LWHYp

PucyHok 28.
Buabl nponnmpoBkn BHYTPEHHEN CTOPOHbI CaHABUY-naHernen MNKT Z

Tpaneuus 90 (T90)

)|

il f
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Tpaneuusa 100 (T100)

80 20

Bua npodunmpoBkM Hapy>XHOM CTOPOHbLI CaHABUY-NaHenen MNMKT Z

250

250

250

< o
100 | 100
Mapgkas (n)
L [
PucyHok 29

250

B
-

)
<r

25

I
M M

Tabnuua 28.

OcHoBHbIE LiBETA nanutpbl RAL, B KOTOPbIX MPOM3BOOATCA CIHABUY-NAHENN

HasBaHue uBeTa

KpemoBhbIi, crnoHoBas KoCTb

BexxeBblli, CBETMNAsA CrOHOBas KOCTb
CUVHUIN HaCbIWEHHbIN, CUHWUIA CUrHAmNbHbLIN
["a3oHHas TpaBa, 3eneHbIn, 3eneHbl IUCT
3eneHbll MOX, 3eNeHbI TEMHbIN

Cepblii, cepblli CUTHANbHbIN

CBeTro cepbin

KopuyHeBbIN TEMHbIN, LWOKONaAHbIN
Benas Houb, 6eno-cepbii, AbIMKa

Benbin, 6enbii curHanbHbIN

AnOMUHUI CBETIbIN, CHEXHas KoporieBa

YcrnoBHoe 0603HaveHne
no wkane RAL CLASSIC

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

o xenaHuio 3akasunka Takke MoryT ObITb UCMOb30BaHbI opyrve uBeta nanntpbl RAL
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[J1ABA 5. MPABUJSTIA OBPALLEHNA
C CAHOABUY-TTAHENTAMN. PE3KA,
TPAHCMNOPTUPOBKA U XPAHEHUE

§5.1 PE3KA MAHE/IEN

Cangsuy-naHenu ¢ PIR nnn PUR Heobxoaumo nogpesatb TOMbKO 3NEKTPUYECKMM NT063MKOM M LIMPKYTSIPHOW MUION
CO cneumanbHbIM PEXYLUMM AUCKOM AS1A COHABUY-NaHenemn. Tonbko B 3TOM Criyvae rapaHTypyeTcst poBHas NHUS
oTpe3a 6e3 GonbLumx 3a3y6puH. Pe3ky naHenein Npon3BoasAT nepes CHATUEM 3aLUMTHOW NOMUATUIIEHOBON MIEHKM.

KaTeropuyecku 3anpeLyeHo pesaTtb naHenu yrnownngosanbHOM MaLumMHKon!

§5.2 YNAKOBKA TPAHCMNOPTUPOBKA U XPAHEHUE C3HAOBWNY-NAHE/EN

YMNAKOBKA COHOBWY-MAHENEN

MeTannuyeckme NOBEPXHOCTU CoHABMY-NaHenen «MNpodXonoa» 3alwmieHbl NoNMaTUIEHOBON MreHKon 35—50 Mkm,
KOTOpas yaanseTcs nocrne MoHTaXa naHenen.

BHumaHuve! YganeHue nneHkn O MOHTaxa MOXeT NPUBECTU K NOBpeXAeHunto naHenen. NneHky pekomeHayeTcs
yOanuTb cpasy nocrie MOHTaXa Ui He No3gHee TpexX MecsLeB C MOMEHTa NPOU3BOACTBA NaHenu. YaaneHume nneHku
nocne Tpex MmecaueB C Aatbl Npon3BoACTBa 3aTPYAHUTEINTbBHO N MOXET NPMBECTU K HapyLleHU0 BHELUHEro suaa
NOKPbITUS CIHOBUY-NAHENEN.

MaHenu yknagbiBaloT B Nayky BeicoTon Ao 1200 Mm. KonuyecTBo naHener B nayke 3aBUCUT OT TOMLLMHbI U
TMNa naHenen.

I'Ipm ynakoBke UCNOSNb3YyTCA JIUCTbl KAPTOHA, KOTOPbIE 3allMLLaloT OT TPEHUA NpU TPaHCNOPTUPOBKE.

Kaxpasa nayka cHabaeTcsa ynakoBOYHbIM IMCTOM C yKkazaHUeM HOMepa 3akasa, KonM4ecTBa, pasMepa, Mapku
1 obLero Beca naHenem.

YIMAKOBKA COHABUY-MAHENEN C PIR PREMIER
YImbl yNakoBKy 3alLMLLEHbl BEPTUKATbHLIMU MEeTarM4eckmm yronkamm.

[nsi nayek ¢ KPOBENbHBIMW NaHENSIMK Ha yriax AOMOMHUTENBHO YCTaHOBMNEHbI KAPTOHHBIE YrOMKM1, KOTOPbIE 3alyLLalT
OT TPeHUs Npu TPaHCTOPTUPOBKE.

Mauky obmaTbIBalOT CTPETY-MEHKON C hmkcaumen BepxHero cnos nneHku. MNepexnect nneHku B cnoe 35—40%.

I'Iaqu yCTaHaBnMMBaKT HA NONTUCTUPOJIbHbIE 6pyCKI/1 13 NI0THOro NeHonnacTa TonwmHom 8 cm. Konmyectso
6pyCKOB 3aBUCUT OT AMNHbI NaHenen.

YMAKOBKA C3HOBWY-MAHENEW C PUR CLASSIC

B MecTax KoHTaKTa ynakoBOYHOW NIEHTbI C KpasiMu 3amMKa MOA NEHTY yCTaHaBNUBAIOT NIIaCTUKOBbIE UM KAPTOHHbIE YrOmKu,
KOTOpPbIE 3alunLLaoT OT TPEHUA Npu TPaHCNOPTUPOBKE.

Yrnbl yNnakoBkM 3aLUyLLEHbl BEPTUKANbHBIMU MEeTanIMYeckuMuy yronkamu.
Mayky o6MaTbIBaOT CTPETY-NIEHKOW 1 YCTaHABMNMBAIOT HAa NONMMCTUPOIbHbIE OPYCKM U3 NOTHOrO NeHonnacTa
TonwmHom 8 cMm. Konnyectso GpycKkoB 3aBUCUT OT ANWHbI NaHeNen.

doTorpadus 2.
YnakoBKa CTEHOBbIX C3HABWY-NAHeNemn
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TPAHCIOPTUPOBKA

OBLUME PEKOMEHOALINA

«MpobXonoa» 4OCTaBUT NpoaYyKLMIO COBCTBEHHOTO NPOM3BOACTBA B NMoGYI0 Touky Poccum nnu 3a pybex aBToMOBUbHBIM,
KENE3HOAOPOXKHBIM UMM MOPCKUM TPAHCMOPTOM.

3akaxuTe JOCTaBKy y Hac — crneuudmka Halmux rpy3oB TpebyeT TLaTenbHoro noaxofa k Bbibopy TpaHcnopTta
1 OTBETCTBEHHbIX NepeBo34nkoB. Mbl nog6epemM NpogeccuoHanbHbIX NepeBO34YMKOB MO ONTUMArbHOW LeHe
Yyepes OHMNalH-ayKLMOHbI, YTOGbl OCTaBUTL Ball 3akas B LIENIoCTU U COXPAHHOCTY 1 MakCUMaribHO BbICTPO.

Ecnu Bbl 3a6VpaeTe CaHABUY-NIaHEN M CaMOCTOSITENBHO, 3apaHee BbIICHUTE Y NePeBO34YMKa, HEeT N B ero
aBTOTpaHCMopTe caMoAesbHbIX KOHCTPYKLMI (KPHOKOB, YrONKOB U T.4.), KOTOPbIe MOTYT COKpaTUTb MrioLlab Ky3oBa
WY NOBPEAUTL COHABUY-MAHENM NPU TPAHCTIOPTUPOBKE.

Morpyska caHABWY-NaHeNen B aBTOMOGUb ocyLLiecTBNseTcs cGOKy C ABYX CTOPOH. [Mo3ToMy ¢ 06eunx CTOPOH Ky3oBa
dhypbl JOIKHBI pacnonaratsCs CABWKHbIE CTOUKN.

BHyTpeHHwMe rabapuTbl eBpo-dypbl AOMKHLI COOTBETCTBOBATL CrieayoLMM TpeboBaHUAM:
13600 X 2450 X 2600 mm (anmHa X wrpuHa X BbicOTA).

Ecnn Yy aBTOMOOUNSA ra6apMTb| MeHbLUE gaxe Ha 2—3 CM, COHABMWY-NaHenu MOryT He BOWTU B Ky30B — npuaetcsa
3aKasblBaTb HOBbIN TPaHCMNOPT. |_|03TOMy Heobxoanmo yOOCTOBEPUTBLCA, YTO NepeBO34YUK NMOHUMAET BaXXHOCTb
YKa3aHuA TOYHbIX FaGapMTOB.

Mnowaka Ky3oBa AOMKHa GblTb YACTOM, POBHOW 1 GE3 NOCTOPOHHMX NPeaMETOB.

YTOYHWUTE B TPAHCMOPTHOW KOMMaHWW, YCTAaHOBNEH NN B Ky30BE (Pypbl KOHHWK Af1S NepeBo3kn KpynHorabapuTHbLIX
U ONIMHHOMEPHbIX MaTepuanos, Hanpumep, Tpy6 unu 6peBeH. KOHHMK yMeHbLIaeT NnonesHyo nnowiab Ky3oBa —
C3HABUY-NAHENM MOryT He MOMECTUTLCS, XOTS raGapuTbl aBTOMOGBMIIA COOTBETCTBYIOT TpeGoBaHUSIM

Ona nepeBo3kn naHenen.

Y BoAMTENs AOMKHbI MMETbCA KpenexHble pemHn: oT 6 Ao 10 wTyk. KpenexHble peMHM MOXHO npuobpectu B
«lMpodXonoae».

Bo BpeMsA TPaHCNOPTUPOBKU Heobxoanmo npoBepATb CTabunbHOCTb rpy3a 1 NnNI0OTHOCTb CBA3KN. Ecnu cBsasku ocnabnu,
X HeoOXOAMMO BHOBb 3aTaHyTb. [py HanMuum B 3aka3e (PaCOHHbIX 3fIEMEHTOB OHM HEe LOSMKHbI CompuKacaTbCs
C NOBEPXHOCTbIO CIHABUY-NAHENEN Npu TPaHCNOPTUPOBKE.

Sanpeu.l,aeTCH yCTaHaBnMBaTb Ha NOBEPXHOCTb NaveKk apyrue rpysbl.

BbIEOP TPAHCIOPTA [1A NMEPEBO3KWN

[ns nepeBo3kn BaM 4alle BcCero noHagobutcs aBTOTPAHCNOPT: aBTOMOOMM C OTKPbITOM NIIOLWafKon, 60pTOBbIe
WX TEHTOBaHHblEe Qypbl. OGpaTVITe BHMMaHue, 4YTO He BCce aBTOMOOMNM noaxoaat ansd nepeBO3KN COHABUY-NaHenen
MW XONoAMmbHbIX OBEPEN.

Mopxoasiine aBTomoounu:

1. ®ypa C OTKPbLITOW MIIOLLAAKON

MooxoanT ANs TpaHCNOPTMPOBKM TOMBKO Ha Bnnskne paccTosHus. HactosTenbHO He peKoMeHayeM OTNPaBNsiTh OTKPbITbIE
MaLUUHbI Ha paccTosHuA 6onee yem 700 KM: ynakoBKa MOXET NOBPEANTBLCS 13-32 BCTPEYHOrO BETpa M OCaZKOB.

2. ®ypa c 6opTamu, bopToBas

3. EBpodypa co LTopon Unmn TEHTOM

KOHTEMHEPbLI

KoHTelHepbl 6biBatoT 20-cbyToBble, 40-dyTOBbIE CTaHAapTHbIE U 40-yTOBLIE BbICOKME. ECnn Bbl NnaHvpyeTe
oTnpaBnATb Npoaykuumto «MpodXonoaa» KOHTEMHEPOM, 3apaHee coobLLMTE 06 3TOM MeHeKepy BaLLEero npoekTa
1 BHMUMATENbHO OTHECUTECH K BHYTPEHHUM pa3mepam KOHTenHepa.

HekoTtopble pypbl HE noaxoasaTt 4nsa nepeBo3KM NaHenemn nnmn XonoansbHbIX ABEpPen.

«MpobXonoa» obpallaeT Balle BHUMAHWE, YTO U3-32 KOHCTPYKTUBHbLIX OCOBEHHOCTEN HEKOTOPLI aBTOTPaHCMOPT
He NoAXOAUT ANsi NOrPy3K1 CIHABUY-NAHeNen Unm XonoAuneHbIX Asepeit. Ecnu Bel NpuluneTe Takyto dypy,
crneumanncTbl cknaga pusMYeckn He CMOTYT 3arpy3uTb B Hee npoAykuuio. NoaToMy pekomMeHayeM 3apaHee
cornacoBbiBaTh TUM aBTOMOBUIA C MEHEIKEPOM Ballero NpoekTa.

dypa ¢ rmapoGopTOM YyCTpOEHa TakuM 06pasoM, YTO MOrpy3yMK HE MOXKET NoAbexaTb U KOPPEKTHO 3arpy3nTb
WU pasrpy3uTb Nayky CoOHABUY-NaHEeNe.

B dypy, y koTOpOW ocTatTcsi CTOKM COOKY, HEBO3MOXHO 3arpy3uTb COHABWY-NaHenu. MNaHenu 3arpyxatTcs vyepes
H6okoBoM 6OPT — CTONKM ByAyT MeLlaThb.

Ecrny aBTOMOOWNS HECbEMHbIE, HECOBWXHbIE CTOMKM TUMA « MELLOK», B HErO TakKe HEBO3MOXHO 3arpy3nTb navky
COHABMWY-NAHernemn unm xonogurbHole ABEPU, HE NOBPEOUB UX.
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BbIEOP NMOJPAOYNKA

Ha PbIHKE rpy3onepeB0O30K BCTpe4arTCA HeﬂOGpOCOBeCTHbIe napTHepbl, NO3TOMY y6ep,|/1Ter, YTO Bbl 3aKITHO4YUIIN KOHTPAKT
C HagexHomn TpaHCﬂOpTHOVI KOMNaHnen. I'IpOBepre ee yupeguntenbHble JOKYMEHTbI, 3anpocnuTe OTYETHOCTb NO Hanoram,
npoesepbTe coobLeHns o0 KoMnaHun B OTKPbITbIX NCTOYHUKAX.

He pekomeHayem npuBrekaTb KOMMaHUKU, CPOK perncTpaumm KOTopbiX MEHEE OL4HOIO roga v tpuanyeckun agpec
KOTOPbIX ABMASETCA MECTOM MACCOBOW perncrpaumu.

XPAHEHUE
CknaavpoBsaTb CoH/ABUY-NAHENN MOXHO TOMNLKO Ha POBHOW NMOBEPXHOCTU C YKINOHOM He Gonee 5%.
Mayku yknagbiBaoTCa MakcMMyM B [iBa sipyca Tak, YToObl BEPXHAS Nadka He BbiCTynarna 3a rabaputhbl HbKHEN.

CymmapHaﬂ BbICOTa CTOMKU He A0SMKHA NpeBbIwaTth 2,4 M. HMXHAA nayka JormkHa ObITb ynoxeHa Ha gepeBdAHHbIe
NpoKnagKku TONWUHON He MeHee 10 cm, pacnornoXeHHble C larom He 6ornee 1 M.

MaHenu cneflyeT XxpaHUTb B 3aBOACKON yNakoBke, o6ecneymBatolLen 3aluTy oT aTMOCHEpPHbLIX BO3AENCTBUI, C
cobnioileHneM yCTaHOBIIEHHbIX Mep NPOTUBOMNOXapHO 6e3onacHocTM He Bonee 2 MecsILEB C MOMEHTA
NpoV3BOACTEA.

[JonyckaeTcsa kpaTkoBpeMeHHoe, He Aornblue 1 MecsiLa, XpaHeHWe Nog OTKPbITbIM HEGOM MNpyY YCIOBUKM COXPaHHOCTU
3aBO/CKOM YMAKOBKM 1 3aLLMThI Mayky NaHenemn ot nonagaHusl Ha BEPXHIOK NaHernb NPsiMbIX COMHEYHbIX MyYeil.
PekoMeHayeTcs YKpbITb Nayky NaHenu 6Gpe3eHToM TakuM 06pa3om, UToGbl Gbinia BO3MOXHOCTb JOCTATOUHOMO
NPOBETPUBAHUS NMaYKM.

Bo Bpemsa npoMeXXyTo4HOro XpaHeHUs Ha OTKPbITbIX NfoLlagkax naHenu cnegyet 3awuwiatb OT NPSMbIX CONTHEYHbIX Ny4Yen,
NbIN U aTMocdepHbIX 0caakoB. [ns npegynpexaeHns ckannmBaHus BoAbl Ha NOBEPXHOCTU YNaKkoBKU

B Ccly4dae 0oxas Heobxoanmo obecneynTs HeGOmMbLLOK YKITOH MaYku.

3anpellaeTcs

* yCTaHaBMMBaTb Ha Navku Apyrne rpysbl

* yKnagblBaTb BTOPOW SPYC CO CMELLEHNEM OTHOCUTENBHO HIDKHEN Nayku
* XOAUTb NO NaHensm

* MOAHMMATb YNaKoBKy NaHenewn 3a OAuH Kpaw

Tabnuua 29
KonunuyecTBo NomHbIX yNnakoBOK CTEHOBbIX NaHenew ¢ paboyei wupuHoi 1190 mm B eBpo-dype
¢ rabapuTHbIMN BHYTPEHHUMM pa3Mepamu Ky3osa 13,6 x 2,45 x 2,6 m

naHenu AnuHom 3 m naHenu AnvHom 4 m

TOmnwuMHa [KONIMYEeCTBO | BbiCOTa KOJ1-BO nnowaab KOJIN4eCTBO | BbICOTa Konn4yectso nnowagb
naHenew, [naHenewn yMakoBKW, MM [nayek B [laHerewn B [naHenewn ynakoBKH, nayek B gype,naHernen B
MM B nayke dbype,wT MpzchnopTe,B nauke MM T LlpzchnopTe,
40 18/18/18  800/800/800 24 1542 18/18/18  800/800/800 18 1542

50 22/23 1180/1230 1285 22/23 1180/1230 1285

60 18/19 1160/1220 1057 18/19 1160/1220 1057

80 14/15 1200/1280 828 14/15 1200/1280 828

100 11112 1180/1280 657 11112 1180/1280 657

120 9/10 1160/1280 16 543 9/10 1160/1280 12 543

140 8/8 1200/1200 457 8/8 1200/1200 457

150 7/8 1130/1280 428 7/8 1130/1280 428

160 77 1200/1200 400 77 1200/1200 400

180 6/6 1160/1160 343 6/6 1160/1160 343

200 5/6 1080/1280 314 5/6 1080/1280 314
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naHenu annHom 6 m

naHenu AnvHom 8 m

TOMLMHA [KONUYECTBO | BbicOTa Kon-Bo nnowiaab  [KonvyecTBo | BbicoTa KonuyecTso  nnowiagb
naHenew, [naHenewn yrnakoBKW, MM [nayek B [TaHenem B [naHenewn yMaKkoBKu, nayek B gype,naHernewn B
MM B nauke bype, T [TPAHCNOPTE, (B nauke MM iy TpaHcnopTe,
M2 M2
40 18/18/18 800/800/800 12 1542 18/18/18 800/800/800 6 1028
50 22/23 1180/1230 1285 22/23 1180/1230 857
60 18/19 1160/1220 1057 18/19 1160/1220 704
80 14/15 1200/1280 828 14/15 1200/1280 552
100 1112 1180/1280 657 1112 1180/1280 438
120 9/10 1160/1280 8 543 9/10 1160/1280 4 362
140 8/8 1200/1200 457 8/8 1200/1200 305
150 7/8 1130/1280 428 7/8 1130/1280 286
160 77 1200/1200 400 77 1200/1200 267
180 6/6 1160/1160 343 6/6 1160/1160 228
200 5/6 1080/1280 314 5/6 1080/1280 209
Tabnvua 30
KonunyecTBo NOMHbIX yNakoBOK KPOBEMbHbIX NaHenen ¢ padoyer wupuHon 1000 mm B eBpo-dype
C rabapuTHbIMU BHYTPEHHMMU pa3mepamu Ky3oBa 13,6 x 2,45 x 2,6 M
naHenu AJIMHON 3 M naHenu AsIMHOM 4 m
TOMLWMHA [KONMYECTBO | BbICOTA Kon-Bo nnowiaab  [KONMYECTBO | BbICOTa KONMMYecTBO  nnowiaab
naHenewn, [naHenemn YyNakoBKW, MM |layeKk B [NaHenen B [naHenewn YNaKoBKW, navek B gype,naHenen B
MM B nayke bype,WwIT [TPaHCNopTe, g nauke MM T TpaHcnopTe,
M2 M2
30 21/22 1190/1180 1032 21/22 1190/1180 1032
40 17118 1160/1160 840 17118 1160/1160 840
50 15/16 1190/1200 744 15/16 1190/1200 744
60 14/14 1280/1200 5 672 14/14 1280/1200 . 672
80 10112 1160/1280 528 10112 1160/1280 528
100 9/10 1220/1280 456 9/10 1220/1280 456
120 8/8 1280/1200 384 8/8 1280/1200 384
150 7/6 1330/1100 312 7/6 1330/1100 312
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naHenu AnuHom 6 m naHenu anvHom 8 m
TONWwMHa [KONMMYeCTBO | BbICOTa KOJ1-BO nnowaab KOJIN4eCTBO | BbICOTa Konn4yectso nnowagb
naHenewn, [naHenewn yNakoBKW, MM [Nayek B [NaHenen B [naHenen yMaKkoBKu, nayek B oype,naHenen B
MM B nauke bype,T [TPaHCNOpPTE, s nauke MM LT TpaHcnopTe,
M2 M2

30 21/22 1190/1180 1032 15/14/14  890/780/780 688

40 17/18 1160/1160 840 111212 800/800 6 560

50 15/16 1190/1200 744 15/16 1190/1200 496

60 14/14 1280/1200 g 672 14114 1280/1200 448

80 1012 1160/1280 528 1012 1160/1280 352

100 9110 1220/1280 456 910 1220/1280 4 304

120 8/8 1280/1200 384 8/8 1280/1200 256

150 7/6 1330/1100 312 7/6 1330/1100 208

doTorpadus 3.
CaHABUY-NaHenNn B 3aBOACKON ynakoBke

Tabnuua 31.
OCHOBHbIE pekoMeHZauum No XpaHEHWHO CIHABUY-MaHENen

‘ l MpenoxpaHsATb NaHenu OT KOHTaKTa C Brarom.

KOHTpOJ‘IVIpOBaTb LI€JTOCTHOCTb YNaKOBKU

:@ | He CKnaaupoBaTtb npeamMeTbl Ha NOBEPXHOCTU naHeneun

XpaHI/ITb naHesnmn TonbKo Ha pOBHOIZ NnoBEepPXHOCTU

> w—— —
-—-""'-}-:::“‘"‘---..
L i e = = = — =
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He yknapgpbiBaTh ynakoBku NaHeneii B ABa sipyca
CO CMeLLeHMEM

He xoauTb no naHensm

[Mpu onuTensHOM XpaHeHun 3awmaTh NaHenm
OT BO34eNCTBUSA NPSIMbIX COJTHEYHbIX Nyven

[MogHMMaTh ynakoBky NnaHenen cTporo No O4Howm

He nogHumatb 3a oauvH kpan

He nepeasuratb naHenu Tonykamu

He ponyckaTb 3arpsisHeHnsa naHenemn

PasmelaTtb naHenu nog He6onbLMM yrnom B
npoaosfibHOM HanpaBfieHUN

He nogHumaTtb naHenu 3a 3aMok 0GNNLIOBKM
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'MABAB.BECKAPKACHbBIE KAMEPDI
N3 CaHOBUWY-TNAHE/TEU

§6.1 0BLLAA MHMOPMALINA

CangBuy-naHenu obnagatt CaMOHEeCYLLMMWN CBOMCTBAMMU, YTO MO3BOSISIET CTPOUTb U3 HUX 6eCKapKaCHble XonogwuibHble
NN MOPO3UJIibHbIE KaMepbl.

XonogunbeHble 1 MOPO3WUIbHblE KaMepbl — 3TO c6opr|e KOHCTPYKUUN N3 COHABMWY-NAHEenemn n (*)aCOHHbIX AINIeMeHTOB,
npegHasHa4dyeHHble aAnda nogaep>xxXaHua 3agaHHoMn TemMnepartypbl B 3aMKHYTOM obbeme.

XonopauneHble kaMmepbl GbIBalOT CHOPHO-Pa3BGOPHLIMU UMK CTALMOHAPHBLIMU.

C6opHo-pa36opr|e xonogwunbHble N MOPO3UJIbHbIE KaMepbl CO6I/Ipa}OTCF| 13 CIHABUY-NAHENen co BCTPOEHHbIMU
OKCLUEHTPUKOBbLIMN 3aMKaMW, KOTOPblEe CTArMBalOT NaHenun gpyr ¢ Apyrom. Takune KamMepbl MPOCTO MOHTUPOBATb,
OHW NoAXoAAT ANnA YCTaHOBKU NMPakKTU4eCkn B nobom mecTte U npun HEeobXoaANMOCTU UX MOXHO 6bICTpO

pa3obpaTb 1 NepeHecTy.

PucyHok 30.
CraumoHapHas xonoguneHas
Kamepa 13 TPEXCIONHbIX NaHenewn

Kamepa CTPOUTCA U3 CTEHOBbIX naHenen, naHenen 4ns nona u NOoTonouvHbIX. MNaHenu gononHaTcs (baCOHHbIMI/I
anemMeHTaMu U3 MeTarnna Toro e Tuna 1 LuBeTa, 4To 1 obLuMBKa naHenew. MaHenu ans nona Heob6xoaMMo ycumnmeaTtb
nnctamun (*)aHepr nnn «KBmMHTETaY, TaK Kak COHABMY-NAHENN He npeaHasHa4deHbl, YTOObI BblaepXnBaTb NOCTOAHHYIO
newexoaHyr Harpysky mnu npoesn norpy34vynkoB, Terexek.

Mo 3anpocy K yKoMMNieKkToBaHHOW KaMepe npunaratoTcs pacxodHble MaTtepuarnbl: Kak KpenexHble caMmopesbl
051 aCOHHbIX 9NIEMEHTOB, aHKepPHble GOonTbl, CUTMKOHOBBIN repMeTukK n MOHTa)XHasa neHa.

§6.2 OCOBEHHOCTU KOHCTPYKUMN N TIOPAAOK CBEOPKN

XonoausnbHble kKaMmepbl U3 COHABUY-NIaHeNen U PacoHHbIX 3/IEMEHTOB, KOTOpbIE NPOU3BeAeHbl U3 OLMHKOBaHHOW cTanu
TonwwuHor 0,5 MM, NpeAcTaBnsAloT co6o CaMOHEeCyLLMe KOHCTPYKLMU U MY NpaBUbHON CGOpKe rapaHTUpyT
TEPMOUSOMISALMIO, YTO 3HAYUTESIBHO CHIKAET IKCMIyaTalMOHHbIE PACcXodbl Ha oxnaxaeHue. XonoansbHble

N MOPO3UJIbHbIEe KaMepbl Takoro Tmna oTeevaroT rMrmeHN4YeCKnum Tpe6OBaHMﬂM Mo XpaHeHUto NULEeBbIX NPOAYKTOB.

Ha puicyHke 31 nprBefeHo cxemaTuyeckoe n3oGpaxkeHne kamepbl Ha (DAaCOHHbLIX ANEMEHTaXx C ykasaHuem Tpex
€€ OCHOBHbIX Y3OB.

KomMmnnekT canaBuy-naHenen n acoHHbIX 3NIEMEHTOB 4115 CGOpKVI nogo6Hon Kamepbl NOCTaBIAETCA BMeCTe
C rIO,ElpOGHbIM C60p0‘-IHbIM 4YepTeXXOM M yNakoBOYHbIM JTUCTOM.

Mpexge 4Yem npuctynatb K cGopKe, HeobxoaMMOo NPOBEPUTbL KOMMSIEKTHOCTb BCEX MaHENen 1 CONYTCTBYIOLLMX NIEMEHTOB,
noaroToBUTb MECTO AlA ee YCTaHOBKU.

51



PucyHok 31.
CxeMaTnyeckoe n3obpaxeHne XonoaunnbHON kamepsl

l. y3e CTbIKOBKM COHABMWY-NAHernen ans nona v CTEHOBbIX CAHABMWY-NaHenemn

Il. y3en CTbIKOBKM CTEHOBbIX MaHenemn
I1l. y3en CTbIKOBKM MOTONOYHLIX 1 CTEHOBLIX NaHenemn

PucyHok 32.

OcCHOBHbIE y3bl CTbIKOBKWM CIHABMY-NaHenen ang CﬁOpKVI XonogwunbHbIX KaMep (Haqano)

CTeHoBasi naHernb

naHenb Ans nona

NoTONoYHas NaHemnb

Hanpaensawwas (Lweennep)

NS CTEHOBbIX NaHenewn

BHYTPEHHWUI yronok, 40—40 mm
YrONOK Hapy>KHbI HEPABHOMOMOYHbIN
YroroK Hapy»Hbl paBHOMOMOYHLI

hAoN=

Nox

8. aHkep-KInuH ¢ warom 450 mm

9. camopesbl A KpenneHus acoHHbIX
anemeHToB ¢ warom 200-300 MM

10.repmeTuK yHMBEpPCarnbHbIN

11.MOHTaXHas neHa

12.pa3pes meTarnna ans npegoTepaLleHns
BO3HVKHOBEHMSI MOCTMKA X0roda ycuneHune

13.nona (cpaHepa BnarocTomnkas) ycurneHue
nona (MeTannMyeckuin NUCT Tuna

14. KBUHTET»)
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BapVIaHTbI KpenneHua COHABMWY-NAHernen ansa cTeH u nona
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BapVIaHTbI KpenneHns CTEHOBbLIX U NMOTOMNOYHbIX NaHenemn
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PucyHok 33.

OcHOBHble Y3Ibl CTbIKOBKM COHAOBMY-NaHenemn ans CGOpKM XonoaunbHbIX KamMep (OKOH‘-IaHMe)

CTeHoBas naHenb

naHenb Ans nona

noTONoYHas naHenb

HanpasnswoLas (Lsennep)

[OI1s1 CTEHOBbIX MaHenemn

BHYTPEHHUI yronok, 40—-40 mm
YrONoK Hapy>Hbli HEPaBHOMONOYHbIN
YrONOK Hapy>HblA PaBHOMONOYHbLIN
aHKep-KnuH ¢ warom 450 Mm

H N

® NG

9. camopesbl A4S KpenneHust PacoHHbIX
anemeHToB ¢ warom 200-300 mm

10. repmMeTuK yHMBEpPCanbHbIf

11. MOHTa)Has neHa

12. pa3pes meTanna ansa npegorepalleHus
BO3HMKHOBEHMS MOCTMKA XOroAa.

13. caHOBMY-NaHenb NeperopoaKm

14.HawenbHUK

15.ycuneHve nona (daHepa BnarocTorikasi)

16.yCUneHune nona (MeTanmM4eckuin nucT Tuna
«KBUHTET»)

BapVIaHTbI KpenneHna CTeHOBbIX naHeneu K neperopogo4HbiM

BapuaHTbl KpenneHus NeperopoioYHbIX naHernei

K naHenam and nona
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Mo nepMmeTpy kKamepbl k 3apaHee BbIPOBHEHHOMY MOJ1y C MOMOLLbIO aHKePOB NpUBMBAIOTCS HanpaBnsoLLve
[nNsi CTEHOBbIX NaHeneu.

CyLLl,eCTByeT HECKOJ1bKO BapMaHTOB CTbIKOBKM NOJIOBbIX N CTEHOBbLIX naHenemn ¢ 6ETOHHbIM MOMOM.

BapuaHTsi | (B, C 1 D) npeanoytuTenbHee UCMosb30BaTh B XONOAMIIbHBIX Kamepax HeGOMbLLIOro pasMepa, Tak Kak OHU

3aBeoOMO UCKIMYakT BO3HMKHOBEHME MOCTOB X0J104a, B TO BpeMd KakK MeTanim4yeckme Hanpasnawuimne Tpe6y|0T ocoboro
crnocoba MoOHTaxa naHenem c pa3pbiIBOM MOCTUKa Xorioda no metarnny,

[ns aTOro Ha BHYTPEHHEN MeTannMyeckon NOBEPXHOCTU CTEHOBOW NaHenu AenawT paspes, NpepbiBatoLwL i MOCT
xonoga. B KamMmepax, CoopyxXaemMblX C UCNnonb3oBaHNEM naHenen gns nona, pekomMmeHayeTca paspes3aTb BHyTpeHHVIIZ
JICT MeTannM4yeckon OOLLNBKN CTEHOBLIX MAHENeN Ha YPOBHE YyTb BblILLE HANpaBnsoLLen Tak, YTOObI NMNHKSA paspesa
HaxoA4mnach He Bbille MOBEPXHOCTM MOMOBLIX NaHeNen. 3arem naHenu YKnaabiBakOT COrfiacHO npunaraeMomMy 4epTexy,
Ha4ynHasA C Npou3BOJIbHOIO yriia KaMmepbl UK C ABEPHOro npoema, ecriv B KOMNNEKT BXOAUT NaHerlb

C ABEPHbIM NPOEMOM.

BapuaHTbl CTbIKOBKM CTEHOBbLIX NMaHeNen B yrnax kKamepbl nokasaHbl Ha pUCyHKax 32

II, A-C. CTeHoBble NaHenu yknaabiBatoT TakuM 06pa3om, YTOBbI «LLUNUM» KaXKOAOW U3 HUX BblN OpueHTUpoBaH
B HanpaBsreHuy yknaaku nadeneii. Mpy 9ToM Ha 3aMOK TUMa «na3» nNpefaBapuUTenbHO HaHOCAT HeBorbLLoe

KOJSTIMYECTBO MOHTaXXHOW MeHbI, NOCIe Yero NaHemnb ycTaHaBnMBaT B HANPaBsoLWyo, NPUKMMas K ApYron, yxe
YCTaHOBMNEHHOW, NaHenu.

[MaHenun NNOTHO CTArMBatoT 1 d)I/IKCMpy}OT B HaI'IpaBJ‘Iﬂ}OLLI,eVI C NOMOLLbIO CaMOpPe30B. B npouecce yknagkm HyXxHO

cneauTb 3a TEM, YTOObI CTEHOBLIE MAHENN pacnonaranucb BepTuKarbHO. 10 OKOHYaHUK CGOpKVI KamMepbl BCe LWWBbI TUNa
«wumn-nas3» repMmeTu3npyroT CaHMTapHbIM CUITMKOHOBbLIM repMeTUKOM.

Pe3ky naHenemn ocywecTBAIOT 3MEKTPUYECKUM NTOG3MKOM UK LIMPKYMSIPHOW MUIION CO creumanbHbIM PeXxyLLM
avckoM. [IBepHOM Npoem Takke Bblpe3aloT dNeKTPUYECKUM N0B3NKOM 1 0GpamnsatoT creumanbHbiM [1-06pasHbiM
3MEMEHTOM, BbIMOMHEHHbIM U3 ABYX METaIIM4YeCKNX YroyIKOB U CTEIKOBOYHOTO MIacTUKOBOro Npoduns.

PucyHok 34
Mpodunb ans obpamneHns CBETOBOro NpoemMa B naHenu

MNBX-npodunb

A-21 Jlnuesas ctopoHa

roe A-TonwuHa naHenu

40
40

10
10

/ A \
/ \\
_ ©340x19 (10-0) | ®3 40x(A-21) (10-0)

55



Mpu MOHTaxe CaHABUY-NAHenel Ha non Heo6XoAMMO yUMThIBATL CTOPOHY NaHEemNeu, NULEBOI CTOPOHOW BBEPX.
Jlnuesas cTopoHa NpoMapk1poBaHa Ha naHensx. MNaHenu ansa nona v NoTonka AOMKHbI TOYHO COOTBETCTBOBAThL
OZIHOMY 13 NonepeYHbIX pasMepoB KaMepbl (BHELLUHEMY WM BHYTPEHHEMY) NGO no AnvHe, nubo no wuprHe. BapuaHT
yKnaaku ykasbiBaeTcs Ha c6opoYHOM YepTexe. BepTukarbHble yribl kamMmepb! 3a4erbiBatoT METanIMYeckuMm yrornkamm,
06bI4HO COBMaAaoLLMMU MO LIBETY C HAPYXXHON NMOBEPXHOCTBLI0 CTEHOBbLIX NaHErNeNn.

Pasmep nney BepTuKarbHbIX HAPY>XXHbIX YrONmKOB Ha 40 MM TOnLEe CTEHOBbIX NaHeNen, YTo No3BonseT npu no6om
BapnaHTe MOHTaXa 3aMacCKkmpoBaTb OTKprTbII7I Topeu naHenwu. Yronku KpenaT K naHenAaM camMoHapes3alownMmn BUHTaMu
nunu 3aknenkamun. Ons CKpenneHna NOTONIOYHbIX naHenemn co CTEHOBbLIMM Mcnonb3yrT

rOpuU3oHTanbHbIE YTroJiku.

Kamepa MoxeT UMeTb HECKOIIbKO OTCEKOB, Pa3feneHHbIX neperopofkamu. Ytobbl COKOHOMUTbL Ha CTPOUTENLCTBE,
pa3Hble OTCEKM COOPYXatoT U3 NaHenemn pa3Hon TONLWMHbI. Hanprumep, HU3KoTemnepaTypHbIi 0TCEK MOXET BbiTb
BbINONHEH 13 NaHenen TonwmHor 100 MM, a HaxoasLascs psaoM C HAM CpefHeTeMnepaTypHasl kamepa —

13 naHenen TonwmHorn 80 mm. Takasi cuTyaLust NPMBOAWT K psay HeyAo6CTB Npy MoHTaxe. B aTom cnyyae Heo6xoamMmMo
onpefenuTbCs, YTO NPUOPUTETHEE: COXPAHUTL HAPYXKHYIO BbICOTY UM BHYTPEHHIOH.

Bce BHYTpEHHME YIMbl KaMepbl 3a4enbiBatoT MeTanfindeCcKUuMmn yrornkamm 40-40 MM, KaK NokasaHo Ha vyepTexax.

MaHenu Ans nona HeO6Xo0AUMO ycunuBaTh NUCTaMu baHepbl METaNNMNYECKUMM nucTamu Tuna « KBUHTET» TOMLLMHON
1,5—4 MM, yNoXeHHbIMW Ha BriarocTorkyto dpaHepy TonwmHon 18-27 mm (MHorocrnonHoe ycuneHnue). flonyckaetcs
MCMNoNnb30BaTb OQHOCIIONHOE YCUIIEHNe MOoNa, TONbKO MeTannmnyeckne nucTbl Tuna « KBUHTET» UN BNaroCTONKYHO
daHepy. Cnocobbl yCTaHOBKM CM. PUCYHOK 35.

QkcnnyaTauus caHABUY-NaHenemn Ha nony 6e3 ycunexus sanpetieHal

PucyHok 35.
Y3en ycuneHus naHenen gns nona.

-Mamanaechud aucm mund “Nomen” 15-4 m
-Gomege Baozormedxan 18-27 s
-Nanshas maweds NCT Aposimkod Mo

/'\\ ~Duobasce nod eowepy

B S EROR V0 MY
© waiah e 150 M

ML 1 MR Mo us” (epel
o Warow we Ganes 500 v

Paamepbl 6eCKapKaCHOI7I Kamepbl orpaHn4ymnBaeT Hecyllada CMOCOBHOCTb CTEHOBbIX M MOTOSOYHbIX UK KpOBEMbHbIX NaHenen
1 npeanonaraemMoe rnosioXXeHmne Kamepbl.

MakcumarnbHasa AnvMHa OAHOMNPONETHbIX MOTONOYHbIX NaHernen Ha KOTOPY He BO3AEWCTBYIOT Harpy3ku, Kpome
CcoBCTBEHHOrO Beca (B TOM YuCrie NMpU MOHTaxe), ykasaHa B Tabn.22.

MakcumanbHas AnvMHa OAHOMNPONETHbIX MOTONOYHbIX NMaHernen Ha KOTOpYo, KpoMe coOBCTBEHHOrO Beca, AonycTiMa npu
MOHTa)ke fokanuaoBaHHas Harpyska 160 kr, ykazaHa B Tabn.23.

[nsa kamep c nonepeyHbIMK paaMmepamu 6onee 6000 mm 1 BeicoTol 6onee 4000 mm «[MpodXonoa» HacTOATENbBHO
pekoMeHAyeT BO3BOAMUTb Kapkac U3 MeTanoKOHCTPYKLUMIA.
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PucyHok 36.
CtpykTypa nucta «KBuHTET»
ANs ycuneHusi nona
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[Mpn ycTaHOBKe Kamepbl B MOMeELLEHUN Heobxoammo cobnaaTb cnegywuine Tpe6OBaHVI$|Z

 [NomelLeHne AomkHO GbITb CYXMM N XOPOLUO BEHTUINPYEMbIM

° PeKomer,yemoe COOTHOLLEHNe 06bEMOB KamMepbl 1 NOMeLlleHNA OOMKHO COCTaBNATbL HE MeHee 1:3,5.
Ecnu ykazaHHOe COOTHOLLEHME He BbIMOMHAETCH, NoMeLLeHne cnegyet O60py,ElOBaTb CUCTEMOW NPUTOYHO-
BbITSKHOM BeHTUNsAuun. HecobntogeHve aToro Tpe6OBaHVIF| BedeT K HapyLIEeHUIO peXxnmMma oxnaxneHud
1, COOTBETCTBEHHO, K YBEJTMHEHUNIO pacXoda 3J1EKTPO3HEPTrnn

* Kamepy cnepyet ycTaHaBnuBaTb Ha paccTosiHum He meHee 0,1 M oT cTeH 1 0,6 m oT notonka. LUvpunHa npoxoaa
K XOnoAWmbHON MalUuHe JOMKHa cocTaBnaTb MuHuMym 0,7 M. Kamepa He AomkHa noaBepraTbCst BO3AEVCTBUIO
NPSAMBIX CONHEYHbIX My4Yen N HaxoanTbes 6avke, yem B 1,5 M OT NCTOYHMKOB Tenna

* Non B nomeLLeH AOMmKeH ObITb BbIPOBHEH B FOPM30HTANbHOM NOCKOCTU TakK, YTOObI €ro LepoXxoBaToCTb
He npeBblWwana 2 MMm. [lonyckaeTcs yknoH nona He 6onee 1%.

HeCOOTBeTCTBy}OLLI,I/Ie npueeaeHHbIM Tpe6OBaHMF|M HEPOBHOCTb U YKIOH Nnona B MeCTe YCTaHOBKMN KaMepbl Bbl3blBAKOT
CcMeLleHne naHenem oTHOCUTENBHO apyr apyra, 4To BneyeT 3a coboli ee pasrepmMmeTnsalnio, a 3Ha4nT, U yBernindieHme
pacxoaa sHepruun.

Mpu ycTaHOBKe MoA HABECOM Ha OTKPLITOM BO34yXe KaMepbl pasMeLLatoT Ha POBHbIX GETOHHbIX UITK
acanbTo6eTOHHbIX Nrollaakax. [onycTrMasi BbicoTa HEPOBHOCTE Ha MOBEPXHOCTY TAKOM NIOWaAKU He AOoMmKHa
npesbIWaTh 3 MM, a YKIOH Mofa B NPoJoSIbHOM ¥ nMonepeyHoM HanpasneHusx — 1,5%.

Takke He06X0AMMO YUUTLIBATL U BETPOBLIE 1 CHEMOBbLIE HArpysKku, 3aBUCALLIE OT KOHKPETHOrO per1oHa,

1 fedhopMaumio naHenen n3-3a pasHOCTU TEMMepaTyp Ha NMMcTax Ux oBLUMBKU. Mpy COOpYKeHUM KaMepbl Ha OTKPLITOM
BO3/yX€e C MUCMOJIb30BaHMEM MOTOMOYHbIX NaHenen cneayet o6ecneunts 100% repmeTr3aumio NoTosika npyu NoMoLLm
TMAPOV30NSALMOHHBIX MaTeprarnos, Tak Kak NoTOSoYHbIE MaHen He MOryT CIYXWUTb B Ka4eCTBe KPOBMW, OAHaKO

NPy HaOEXHOW rMaPOM3oNALMM BMNOSIHE CNIOCOBHbBI BLINOSHATE €€ (OYHKLIMU.

§6.3 MACOHHbIE 3/TEMEHTbI A/19 CEOPKW X0104WN/1bHbIX KAMEP

PucyHok 37.
Hanpasnstowas (Lsennep) Anga naHenemn
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Tabnuua 32.

Hanpasnstowas (Lwsennep) Anga naHenemn

A, MM

40

50

PucyHok 38.

PaBHOCTOpOHHME yromnku (nnockue)

B, Mmm

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

10

O6o3HaveHune

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

10

-
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Macca B pacyeTe Ha MOroHHbIN
MeTp, K&
0,50
0,54
0,57
0,64
0,71
0,78
0,85
0,89
0,93
0,99
1,07
0,57
0,61
0,64
0,71
0,78
0,85
0,89
0,93
0,99
1,07
1,13




Tabnuua 33.

PaBHOCTOpOHHME yromnku (nnockue)

A, MM

40

60

80

100
120
140
160
180
200
220
240

PucyHok 39.
[nockun HawenbHUK

0O603HayeHne (YB — BHYTpeHHUIA,
YH — HapyXHbIN)

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

. A .
— —
L sl &
Tabnuua 34.
[nockun HawwenbHUK
A, Mm O603Ha4yeHne
40 H 40 Zn-0,45 (10-10)
60 H 60 Zn-0,45 (10-10)
80 H 80 Zn-0,45 (10-10)
100 H 100 Zn-0,45 (10-10)
120 H 120 Zn-0,45 (10-10)
140 H 140 Zn-0,45 (10-10)
150 H 150 Zn-0,45 (10-10)
160 H 160 Zn-0,45 (10-10)
180 H 180 Zn-0,45 (10-10)
200 H 200 Zn-0,45 (10-10)

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

0,21
0,28
0,35
0,42
0,49
0,56
0,60
0,64
0,70
0,77



PucyHok 40.

Yronku HEepaBHOCTOPOHHME ANnA CTbIKOB NOTOJIOYHbLIX N CTEHOBbLIX naHenemn

Tabnuua 35.

Yronku HEepPaBHOCTOPOHHME A4 CTbIKOB NOTOJI0YHbIX U CTEHOBbLIX naHeneun

A, MM

60

80

100
120
140
160
180
190
200
220
240

PucyHok 41.
DUrypHbIr HaLeNbHNUK

20

10
.40 _

Ob6o3HayeHme.

Yronok BHYTPEHHUI/HAPY>KHbIN
YB (YH) 40x60 Zn-0,45 (10-10)
YB (YH) 40x80 Zn-0,45 (10-10)
YB (YH) 40x100 Zn-0,45 (10-10)
YB (YH) 40x120 Zn-0,45 (10-10)
YB (YH) 40x140 Zn-0,45 (10-10)
YB (YH) 40x160 Zn-0,45 (10-10)
YB (YH) 40x180 Zn-0,45 (10-10)
YB (YH) 40x190 Zn-0,45 (10-10)
YB (YH) 40x200 Zn-0,45 (10-10)
YB (YH) 40x220 Zn-0,45 (10-10)
YB (YH) 40x240 Zn-0,45 (10-10)

A 20

-

60

10

Macca B pacyeTe Ha MOroHHbIN
MeTp, K&

0,42

0,49

0,56

0,66

0,70

0,78

0,85

0,88

0,92

0,99

1,06




Tabnuua 36.
DUrypHbIv HaLLeNbHNUK

A, M OBosHaqeHne Macca B pacyeTe Ha MOroHHbIN
MeTp, Kr
40 H 20x17x40x17x20 10-10 0,47
60 H 20x17x60x17x20 10-10 0,54
80 H 20x17x80x17x20 10-10 0,61
100 H 20x17x100x17x20 10-10 0,69
120 H 20x17x120x17x20 10-10 0,76
140 H 20x17x140x17x20 10-10 0,83
160 H 20x17x160x17x20 10-10 0,90
180 H 20x17x180x17x20 10-10 0,97
200 H 20x17x200x17x20 10-10 1,04
220 H 20x17x220x17x20 10-10 1,11

§6.4 YTEN/EHWE CTEH NOMELLEHNA C3HABUY-MAHE/IAMUA

Ecnu Bbl cTponTe XONOaUIbHYO UM MOPO3UITbHYHO Kamepy B NOMELLEHUM C OETOHHLIMM UNn KMPNUYHbIMKN CTEHAMMU,
TO Ha TensIoM30sSLMOHHbIE CBOMCTBA KaMepbl 6y,u,yT BITUATb HE TOJIbKO CIHABUY-NaHesin, HO U Knupnn4yHasa

unu 6eToHHas cTeHa, KOTOpasaA conpukacaeTcd C naHesbio. Bonee Toro, nHorga MeXxay CoHABUY-NaHenaMum

1 KNpnn4vyom mnum 6eToHOM ecTb npocrorika Bo3ayxa, KOTOPYH Takxke Heobxoanmo npenoycMoTpeTb B pacyeTe
TENMOM30NALMOHHBLIX CBOMCTB KaMepbl U Npwu Bbl60pe TONLWMHBbI C3HOBUY-NAHENEN.

Ecnv naHenu TonwuHom 81 n TepMuyeckum conpotusneHnem R1 nnoTHO npuneratoT K CTeHe TOMLWMHON O
1 TEMNOMNPOBOAHOCTLIO A, TO Arst OBLLEro TEPMMUYECKOro CONPOTUBIIEHUS COCTAaBHOrO Crosi, 06pa3oBaHHOro NaHensiMm
1 CTEHOW NOMELLEHUS, UMEeeM:

= ] + R,
a (39)

R

fele1]

W13 3TOro COOTHOLLEHNS BUOHO, YTO €CNN Mbl YTENASEM, HAaNpUMep, KUPAUYHYHO CTEHY TonwnHON 450 MM, KO3 dULNEHT
TennonpoBoAHOCTM kupnuya paeeH 0,37 B1/(M*K), To

R = 1,22 + R1 (40)

MpuHUMas BO BHMMaHMe, 4To KoadhduumneHT TennonposogHoctu MY coctaensget 0,022 B1/(m*K), nononHuTensHasa
M30M5UMs B BUOE KUPMUYHOWM CTEHbI NO3BOSISIET BblOpaTh NaHenu, TOMLMHA KOTOPbIX HAa 25 MM MeHbLLE TOW,

YTO HYXKHa ANd OTAENbHO CTOSALWEN Kamepsbl. OpaHako crnenyeTt NnOMHUTL, YTO 3TOT BbIiBOA CrnpaBeannB, TOJIbKO eCln
naHenun o4eHb NIOTHO npunerarT K KVIpI'II/I‘-IHOI;i CTeHe, nHa4ye BO3MOXHbl NOTepn Xosioga U npomMmep3aHune
NpPOCTpaHCTBa Mexay KMpI'IVI‘-IHOVI CTEHOW 1 NaHensmu, KOTOpPOE MOXET NPUBECTU K NOBPEeXOEeHUIO naHenemn.

[ns yTenneHnsa cteH n o6ycTponcTBa XONOoAUIbHbIX KaMep Bbl MOXeTe nprnobpecTtu B «[podXonoge»

«PIR MNnuty» ®: PIR Premier B obknagkax n3 dponbru. MNprmMeHenune «PIR MnuTbl» ® 3Ha4nTenbsHO yaeLlleBnsaeT
KOHCTPYKUMo. MaTepunan KpenuTcs K npeaBapuTeNbHO BbIPOBHEHHBIM CTEHAM cneLlmanbHbIMU caMmopes3amu

C aHTMKOPPO3UMHOW 3aLLMTON, ANMHA KOTOPbIX JOIMKHA MpeBbIWaTh TOMWMHY NaHenen MUHUMYM Ha 3 CM.

§6.5 BbIBOP TO/WWHbI C3HABUY-NAHE/EW A9 XON0AWNBHOMN KAMEPbI

UToGbl NPUHATL NpaBUIIbHOE pPeLleHre, BaXXHO YYMTbIBaTb MeXaHU4Yeckue CBOMCTBa NaHenei 1 TepMoanuHaMmuyeckme
(haKTopbl, BNUSAOLLME HA (PYHKLMOHNPOBaHWE BeckapKkacHbIX Kamep.

MexaHu4eckne napameTpbl, OT KOTOPbIX 3aBUCUT TOSLLMHA NaHesen, BKIYatoT:

« BETpPOBbl€ HArpy3kn Ha CTeHbl 1 NMOTOJI0K, €CIlT KaMepa HaxoguTCA Ha OTKPbITOM BO34yxe
« Harpysky noTOJIOYHbIX naHenemn Ha CTeHoBbIE, KOTOpasa 3aBUCUT OT OJTUHbI U TOJILLMHBI NOTOJIOYHbIX naHenemn

. M30bITOYHOE AaBrieHue, KOTOpoOe 6y,qu [encTBoBaTh Ha KaMepy CHapY»K1 Npu BbIXo4e U3 CTPOs KranaHa
BblpaBHUBaHNA OaBlieHUA

« UCKpWBIIEHME WUNKM BbiNy4YMBaHUe NaHenei BCNeACTBUE Nepenaga TeMnepaTyp Ha UX Hapy>KHOWM 1 BHYTPEeHHEN
CTOpoHe

61



« MNpoBUCaHME NOTOJTOYHbIX naHenen noa cobCcTBeHHbIM BECOM

« BO3MOXHble Harpy3kn Ha NoToJIO4HbIE NaHENN B NpoLecce MOHTaxa.
K TepMognHaMU4EeCKUM (*)aKTOpaM OTHOCATCA:

. Temnepatypa BHyTpY kamepsbl

. Temnepatypa 3a npegenamu kamepsbi

. BHYTpPeHHu o6beM kamepsl

. MaTepuan v ToMLMHa CTPOUTENBHBIX KOHCTPYKLMIA NMPU MX HAnMymm

. TWMN NPOAYKLMK, KOTOPYIO MIAaHUPYETCS XpaHUTb B KaMepe, CYyTOYHbIN 060pOT NPOAYKUMA U T. 4.

PacuyeT TennoBoro 6anaHca B X0noguIbHON Kamepe — 3TO OoTAesibHadA 3agava, KOToOpyr OO0JDKHbI pellaTb
cneumanucTbl No TennoTexHuke. OgHako npenBapuTesibHble BbIBOAbl O uenecooGpaaHocm MCMONb30BaHNS NaHenen
onpep.eneHHoﬂ TONLWMHBI MOXHO cenaTtb yXXe Ha OCHOBE AOCTAaTO4YHO NPOCTbIX paccy»q:leHMﬁ.

OyeBUAHO, YTO YeM TOTLLE NaHenu, TeM fydlle Tennousonsaums, NO3TOMY Hac NPexae BCEro UHTepecyeT
Lienecoo6pasHOCTb C IKOHOMUYECKOW TOUKM 3peHUST. NPUHSATO CUUTaTb, YTO [Nt XONOAMUIBHON KaMepbl onTUMarnsHa Takas
Tennousonsuums, KoTopasi orpaHUYMBaET TeNnoBble NoTepu Ao ypoBHs 10 BT/m? B yac.

3Ty BENMUUHY TaKKe Ha3biBaloT TENMOBOW Harpy3kow, UM NOTePAMM Xoroaa, KoTopble HeOGXOAMMO KOMMEeHCUPoBaTh
ONA NoAfepXaHus Hy)XHO TemnepaTtypbl B kamepe. B Tabnuue 37 n Tabnuue 38 npvBeaeHbl 3Ha4eHWs TOMLLMH CTEHOK
cpeaHeTeMnepaTypHbIX U HU3KOTEMMNePaTypHbIX kKamep, obecnedrBaoLLnx Heo6xoauMyo Tennousonsaumio cornacHo CIl
109.13330.2012

YKasaHHble 3Ha4YeHNs TOMLWMHbI NaHenen peKkomMeHOoBaHbl MCKNKOYNTENBbHO ON1A XONOoAUNbHbIX KaMep 1 CKNnaaoB U He
noaxoadaT anda agMUHUCTPATUBHBIX U XO3ANCTBEHHbIX NOCTPOEK.

Tabnuua 37.
BbiGop TOMLWMHBLI CTEHOK cpeaHeTeMnepaTypHOI XONoaunbHOM KaMepbl B 3aBUCUMOCTY OT pasHULbl TeMnepaTyp BHYTPU 1
CHapyXu Kamepbl.

Temnepamypa eo3dyxa e boriee mensom MnoMmeeHuu

+2°C | +3°C| +4°C| +5°C| +6°C| +7°C | +8°c | +9°C | +10°C| +11°C| +12°C| +13°C| +14°C| +15°C]| +16°C| +17°C| +18°C| +19°C| +20°C
o b +1°c | 50 50 50 60 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
%é § § +2°C | 50 50 50 60 60 60 80 80 80 80 80 80 80 80 80 80 80 80 80
Eﬁ. E ‘§ :JE; +3°C | 50 50 50 50 50 60 60 60 80 80 80 80 80 80 80 80 80 80 80
3 r§ g § +4°C 50 50 50 50 50 50 60 60 60 60 60 60 80 80 80 80 80 80 80
=8 +5°C | 50 50 50 50 50 50 50 50 60 60 60 60 60 60 60 80 80 80 80
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Tabnuua 38.
BbI6Op TOMLLUMHBI CTEHOK HU3KOTEMMEPATYPHOW XONOAUIBbHOW KaMepbl B 3aBUCMMOCTU OT pasHULIbl TEMMepaTyp BHYTPU U
CHapy»Xwu kamepbl

Temnepamypa 030yxa & 6osiee mernsoM MoMeueHuU

+1°C | +2°C| +3°C| +4°C| +5°C| +6°C| +7°C| +8°C| +9°C| +10°C| +11°C| +12°C| +13°C| +14°C| +15°C| +16°C| +17°C| +18°C| +19°C| +20°C

0°c 50 50 60 60 80 80 80 80 80 80 80 80 80 80 80 80 80 80 100 100

-1°c 50 60 60 80 80 80 80 80 80 80 80 80 80 100 100 100 100 100 100 100

-2°C 60 60 60 80 80 B0 80 80 80 100 100 100 100 100 100 100 100 100 100 100

-3% 60 60 80 80 80 80 80 80 | 100 100 100 100 100 100 100 100 100 100 100 100
S -4°C 80 80 80 80 80 80 80 100 | 100 100 100 100 100 100 100 100 100 100 100 100
g -5°C 80 80 80 80 80 80 100 | 100 | 100 100 100 100 100 100 100 100 100 100 100 120
%) -6°C 80 80 80 80 80 100 | 100 | 100 [ 100 100 100 100 100 100 100 100 120 120 120 120
% -1°c 80 80 80 80 100 | 100 [ 100 | 100 [ 100 100 100 100 100 120 120 120 120 120 120 120
g -8°C 80 80 80 100 | 100 | 100 | 100 | 100 | 100 100 100 120 120 120 120 120 120 120 120 120
= -9°C 80 80 100 | 100 | 100 | 100 | 100 | 100 | 100 120 120 120 120 120 120 120 120 120 120 120
§ -10°C 80 100 100 | 100 | 100 | 100 | 100 | 100 | 120 120 120 120 120 120 120 120 120 120 120 140
0 -11°C 100 100 100 | 100 | 100 | 100 | 100 | 120 | 120 120 120 120 120 120 120 120 120 120 140 140
% -12°c 100 100 100 | 100 | 100 | 100 | 100 | 120 | 120 120 120 120 120 120 120 120 120 140 140 140
x -13°C 100 100 100 | 100 | 100 [ 100 | 120 | 120 | 120 120 120 120 120 120 120 120 140 140 140 140
8 -14°c 100 100 100 | 100 | 100 | 120 | 120 | 120 | 120 120 120 120 120 120 140 140 140 140 140 140
'é -15°C 100 100 100 | 100 | 120 | 120 | 120 | 120 | 120 120 120 120 120 140 140 140 140 140 140 140
lg -16°C 100 100 100 | 120 | 120 | 120 | 120 | 120 | 120 120 120 120 140 140 140 140 140 140 140 140
© -17°C 100 100 120 | 120 | 120 | 120 | 120 | 120 | 120 120 140 140 140 140 140 140 140 140 140 140
g\ -18°C 100 120 120 | 120 | 120 | 120 | 120 | 120 | 120 140 140 140 140 140 140 140 140 140 140 140
8 -19°C 120 120 120 | 120 | 120 | 120 | 120 | 120 | 140 140 140 140 140 140 140 140 140 140 140 140
g -20°C 120 120 120 | 120 | 120 | 120 | 120 | 120 | 140 140 140 140 140 140 140 140 140 140 140 150
g_ -21°C 120 120 120 | 120 | 120 | 120 | 120 | 140 | 140 140 140 140 140 140 140 140 140 140 140 150
£ -22°c 120 120 120 | 120 | 120 | 120 | 140 | 140 | 140 140 140 140 140 140 140 140 140 140 150 150
g -23°C 120 120 120 | 120 | 120 | 120 | 140 | 140 | 140 140 140 140 140 140 140 140 140 140 150 150
8 -24°C 120 120 120 | 120 | 120 | 140 | 140 | 140 | 140 140 140 140 140 140 140 140 140 150 150 150
5 -25°C 120 120 120 | 120 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140 140 140 140 150 150 150
b= -26°C 120 120 120 ( 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140 140 140 150 150 150 150

-27°C 120 120 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140 140 140 150 150 150 150

-28°C 120 140 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140 140 150 150 150 150 150

28°C 140 140 140 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140 140 150 150 150 150 150

-30°C 140 140 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140 150 150 150 150 150 150
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§6.6 K/TAMAHbI BbIPABHUBAHWA OAB/TIEHUA

KnanaHbl BelpaBHVBaHWS AaBNEHNUs HEOOXOAUMBI ANsi YCTAHOBKM B HU3KOTEMMNEPATYPHBIX XONOAMIbHBIX KAaMepax.

B npouecce oxnaxaeHust BO3ayX BHYTPY HU3KOTEMMEPATYPHbIX KAMEP CTAHOBUTCS Pa3pexeHHbIM, YTO NPUBOAUT

K MOHWXeHUIo AaeneHus. U ecnu ans HeGONbLIMX XONOAWIbHBIX KaMmep 0GbeMOM B HECKOIIbKO JECATKOB KyBGMUYECKMxX
MeTpOB, KOTOpble 061aAatloT NPUNUYHON KOHCTPYKTUBHOM KECTKOCTbIO, MOHWKEHUEe AaBeHusl He CO3[4aeT CepbesaHbIX
npobnem, To OTKpbIBaHWE ABepel B KpynHOrabapuTHbIX kKamepax, ecrnv ABepy JOCTATOYHO repMeTUYHbI, TpeGyeT GonbLIMX
yCUNUIA B CBS3W C NepenazoM JaBneHus. PesynbTaToM CryaT YacTble NMONOMKM pyyeK v 3arnopos.

Mpun 3TOM B HU3KOTEMMEPATYPHBIX XONOAUMbHbLIX KaMepax BaXHO BCeraa UCnosb3oBaThb KranaHbl BblpaBHUBAHNSA
JaBIeHVs C 3aLLMTON OT 0GMep3aHus, rapaHTupytowmne 6e3oTkasHyo paboTy B MobbIX yCroBusx. [ns HageXHOCTH
Gonblune kKamepbl CHAGXakT HECKOSTBKUMM TakMU KranaHamu.

Ons BblpaBHMBaAHUA OaBleHUA BHYTPU HU3KOTEMNEPATYPHbIX XONOAUIbHbIX KaMep BblMyCKakTCA MeTannmnyeckmne

1 CUIMKOHOBBIE KranaHbl. MeTannunyeckue knanabi pa60Ta}0T Ha 3aKpbiTne noa OENCTBUEM CUMbI TSXKECTH, noaTomy
nX yCtaHaBNMBaKT rOPU3OHTalIbHO, TO €CTb B MOTOJNTOYHbIX NAaHENAX XoNo4UINbHbIX KaMep, YTO He Bceraa y,D,O6HO.
CunumkoHoBbI€ KnanaHbl BblpaBHMBaAHUA OaBlE€HUA pa60Ta|0T B BEPTUKaIlIbHOM MOJIOXEHUN, YTO ynpoLlaeT X MOHTaxX
1 NO3BONAET yCTaHaBNMBaTb UX HA ©OKOBLIX NaHernsx.

npOM3BO,EI,VITeJ'IbHOCTb KnanaHoB BblpaBHMBaAHUA OaBneHUA no,q6mpamT B COOTBETCTBUN C 06 BEMOM Kamepbl.

doTorpadus 4.
KnanaH BblpaBHuBaHuns gasneHus KB-4-60

dopmyna ansa pacyeTa KonuyecTsa Bo3ayxa, TpebyemMoro
[Nsi BbIpaBHUBAHWSI BHYTPEHHETO U BHELLIHETO AaBlEHNS:

Q = K*V*AT (41)

roe Q — Tpebyemoe konmyecTBo Bo3ayxa, N/MuH; K = 3,66 (koHcTaHTa); V — 06BbeM oxnaxaaemoro noMmelleHust, me;
AT — mMakcMmarnbHoe U3MeHeHWe TemnepaTypbl B oxnaxaaeMom nomelleHnur, °C. He nytaTb ¢ pasHuLen TemnepaTyp
BHYTPU 1 CHapyxu kamepbi!

OTcyTCTBUE KIanaHOB BblpaBHWBAHWS AaBlEHMS MOXET MoBeYyb 3a cobol cepbesHble NOBPEXAEHNSsT BCEWN
KOHCTPYKUUKN. MOHTMPYHOTCA KranaHbl BbIpaBHMBaHWS AaBMAEHWsI MPY NMOMOLLM KPENEXHbIX O0NTOB, MPOCTPaAHCTBO
MeXay CTEHOBOW MaHerbio 1 KranaHoM npu 3ToOM repmeTuanpyeTtcd. KnanaHbl ycTaHaBnMBaoT Nnonepek notoka
BO34yxa, MOCTYyNalwLLEero n3 oxnagurenen s6nman aeepei. B kamepax o6bemom Ao 120 m® knanaHbl LOJKHbI
pacnonaraTtbCsl Ha paccTosiHUM MUHMMYM 30 CM OT NOTOJKa UK nona, B kamepax oobemom Ao 600 m* —

Ha paccTosiHMM MUHUMYM 50 cM. 3anpellaeTcs 3aropaxvBaTb kanaHbl U OrpaHnMYMBaTh NPOX04 BO3AyXa Yepes HUX.
[ekomnpeccrnoHHble KnanaHbl nuTatTcsa oT anekTpocetn 230 B.

BHUMAHMWE! YcTaHoBka knanaHa B HenpaBunbHOM HanpasreHU MOXeT NPUBECTU K ero 3aMOpO3Ke
1 BbIXOAY U3 CTPOSI.
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