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MTABA1. OBLWLAA MHPOPMALNGA
0 C3HOBUY-TNAHE/TAX

§1.1NCTOPUNA

CanpgBuy-naHenu Nonb3yTCA NONYNAPHOCTLIO B KA4eCTBE CTPOUTESIbHOIo MaTepuana anga orpaxgarowmx KOHCprKLI,VIVI,
KOTOprIZ npumMeHaeTca Ana ctpoutenbcTea 6bICTpOB03BO,EI,VIMbIX 3[4aHuIA, XONoaubHbIX

N MOPO3USbHbIX KamMep, NPpon3BOACTBEHHbIX, CKNMaaCcKux, OCbI/ICHbIX N adMUHUCTPATUBHBLIX N OPYrnux NOMELLEHWIA.

Bo BpemMA naHoemMmmm KopoHasumpyca m3 COHABMY-NaHenen CTpounnucb OonbHULbI, FocnuTanu, VIH(*)eKU,VIOHHbIe Onoku.

BaxHbIM ¢hakTopoM pocTa UCNonb30BaHWUsS CIHABUY-NAHenNewn, KoTopble 06naaatT BbICOKMMU TEMMON30NSALMOHHBIMU
CBOMCTBaMW, CTarno ygopoxaHue SHeproHocutenen. Hapsagy co CKOpoCTblo CTPOUTENbCTBA CIHABUY-NAHENN
COKpaLLalT 3KCnyaTauMoHHbIe pacxodbl Ha OTOMNMEHNE UM KOHOULMOHMPOBaHWe nomelueHunin. KoadpduumeHt
TEeNnnonpoBOAHOCTU C NeHononumypetaHom — Bcero 0,022 B1/m*K.

B CCCP naHenu nepeoHavarnbHO UCMOMb30BaNnCh NPerMyLLEeCTBEHHO B MPOMBILLFIEHHOM CTPOUTENLCTBE.

B 1979 roay Bbiwna kHura A.LL. [extapa «O6neryeHHble KOHCTPYKUMM MeTanIMYeCKnX CTEH MPOMbILLIIEHHbIX 30aHNAY,
B KOTOPOM NOAPOOHO paccmMaTpuBaloTCA CIHABUY-MAHENN Co cpeaHum crioemM u3 neHononuypetana (MY wnn PU).

K Tomy BpemeHu nsobpeteHHbIi B 1937 rogy B F'epmaHum neHononmypeTaH nony4yus pacnpocTpaHeHne

1 B 3anagHbix ctpaHax, n B CCCP.

B tom xe 1979 rogy B CCCP 6bIn yTBepxaeH rocyaapctBeHHbin ctaHgapt FOCT 23486-79 «[lMaHenun metannuyeckune
TPEXCIOWHbIE CTEHOBBIE C YTENNUTENEM M3 NEHOMNONMypeTaHa», pernaMmeHTpYLLMA NPOM3BOACTBO U NPUMEHEHNE
Mry-canasuy-nanener Ha Tepputopum CCCP. MonoxeHns TOCTa paspabaTbiBanvch AN NeHONoNMypeTaHa, KOTopbIn
TONBKO Ha4YMHan NosBNSATLCS B COBETCKON CTpouTenbHom oTpacnu. Ha MomeHT co3ganmsa FTOCTa B CCCP He nmenoch
TexHu4eckon 6a3bl Ana pa3paboTkm u ynyyweHun kadectsa MIMY-cuctem. B pesynbTaTte ykasaHHble B [OCTe 3HaveHus
He COOTBETCTBYIOT TEXHMYECKMM XapaKTeprUCTMKamM COBPEMEHHbIX CaHABMNY-NaHenen ¢ MY, koTopble BbinyckatoT
BelyLLMe POCCUIACKNE U MEXAYHapoaHble Npon3BoanTenu. B yactHocTu:

« TennonpoBogHocTb MMY yny4ywena ¢ 0,028 B1/m*K go 0,022 B1/m*K. 9T0 OCHOBHOE NpenMyLLecTBO
neHononuypeTaHa nepes ApyrumMu yTennamTensiMm

* CO34aH M UCMonb3yeTcst MOANMULMPOBAHHBIN MNONNM30LMaHypaTOM NEHOMNONMNYPETaH:
neHononuuaoumarypart, MNP, koTopbin obrnagaeT yny4leHHON OrHECTOMKOCTbIO

B HacTosWee Bpems pa3pabaTtbiBaeTca HoBas peaakuns FTOCTa, KoTopas npusBaHa akTyanuavpoBaTtb U 06HOBUTL
TpeboBaHUs K COHABUY-MAHENSAM, BOOPYXXWUTb NOTPEOUTENEN Ha CTPOUTENBHOM M XONOAUIBHOM PbIHKE MOHATHLIMU
OpUEHTVPaMM Ka4ecTBa NPOAYKLMN.

B 2005 rogy EBponenckuii komuTteT no ctaHgapTtusaumm (European Committee for Standartization) BeinycTvn eguHbIn
ctangapT EN 14509-2005, pernameHTpYyHOLLMIA NPOM3BOACTBO U NPUMEHEHWE CaHABWY-NaHenen B ctpaHax EC.

§1.2 KOHCTPYKUMA C3HABUY-NAHENEN

CaHaBuy-naHens npeacTaBnsieT Cobow KOHCTPYKLMIO M3 ABYX CIIOEB, Kak NpaBuio MeTannyeckumx,

MeXay KOTOPbIMU HAaXOAMTCS CroKn TennousonvpyoLero matepuana. KoHCTpyKkums obrnagaeT )KeCTKOCTbIO Y BbICOKMMM
TENION30NMPYHLLMMI CBOMCTBAMM: TEMITONPOBOAHOCTL COHABMY-NaHenen ¢ PIR HaxoguTcsa Ha yposHe 0,022 B1/m*K.

B mapTte 2020 roga TennonpoBoAHOCTbL 06pa3uoB CaHABMY-NaHenen ¢ cuctemon PIR Premier

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

B kavecTtBe Tennounsonupyrliero Mmatepuana B COHABNY-NaHeNnAaxX NCNOJ1b3yKTCA TakKXKe MUHepalibHaaA BaTa,
NEeHOoNOJINCTUPOI, CTEKINOBOJIOKHO U T. A.

Ycnex npon3BOACTBA CIHABUY-NIAHENEN CKIaablBAeTCH U3 TPEX OCHOBHbIX KOMMOHEHTOB:
1. Cnuctembl NneHononnypeTaHa unm neHononumaoumaHypara — 40%

2. NpownssoacTeeHHOW NnHUKM — 40%

3. Jlrogeni: npodeccuoHanoB, KOTOpble BOOPYXEHbl HEOOXOAMMbIMU 3HaHNAMN — 20%



PucyHok 1.
CTbIKM CTEHOBBIX U KPOBESbHbIX CAOHABNY-NAHenNen

§1.3 HAMNOJ/THUTENb: MTEHONO/INYPETAH

C Havana 20 Beka B Poccum HanGorbLLyto NonynsapHOCTb Npro6pen NneHononmypeTaH, KoTopblii NpeacTaBnsieT cobomn
pa3HOBMAOHOCTbL TBEPAON MeHbl. [eHononuypeTaH nosyyatoT NyTeM NosiMMepr3aLmn U BCrieHMBaHNs

NPy CMeLLBaHUK ABYX XUOKMX KOMIMOHEHTOB C BCMEHMBAIOLLMM peareHTOM 1 onpeaerieHHbIMY KaTanusatopamu,
YCKOPSAOLLMMM NPOLIECC 3aTBepAeBaHNs BCrieHeHHON cMecu. [NOTHOCTb, KEeCTKOCTb U ApYyrMe MexaHUu4Yeckue napaMmeTpbl
MNeHbl, @ Takke ANUTENbHOCTb NONMMEPU3aLM ONpeaensaoTcs NPONopLUUAMM UHIPeaUEHTOB CMECH.

PucyHok 2.

KOHCTpYyKLMS CaHABMY-NaHeNu.
TennonsonupyoLLmMin Crov HaxoamTca
mMexay AByMA TOHKUMU
MeTannmyeckumm nuMctamm

lMeHononuypeTaH COCTOUT N3 MENKUX 3aKpbITbIX AYeek. 3% B ero obbeme 3aHnmaeT TBepabin matepman, 97% — nopebl,
3anoriHEHHbIE ra3oM, UX MITOTHOCTb OObIYHO BapbupyeTcs B npegenax 24—96 kr/m®.

B pes3ynbTaTte neHononnypeTaH OTIINYHO OEePXUT TeMnepaTypy, Belb TeENSI0NPOBOAHOCTb ra3oB No CpaBHEHUIO
C TBepAbiM1 MaTepunanamMmm HnXxe B eCATKA U COTHU pas.

MeHononuypeTaH:

* ObnagaeTt TennonpoBoAHocTbo A0 0,194 BT/(M*K), a npu ncnonb3oBaHWM NepcneKkTUBHbIX BCeHMBaTenen —
0o 0,018 B1/(m*K)

* OKOMOrMYeH: NCNomnb3yeTcs NMOBCEMECTHO, OT NOAOLWBbLI BawMx 6OTUHOK 1 pynsi B aBTOMOBMNE 40 yTenneHus

TONNUBHbIX 6GAaKOB KOCMUYECKMX Kopabnen. Ero npumeHeHne B Xunbix 3aaHusx paspelleHo MuHsgpasom PCOCP
NeQ7/6 561071 26.12.1986

e [UrMeHn4veH: NPUMEHAETCA B XONoAUINbHbIX KaMepax aAnda XpaHeHnAa NpoaoBONbCTBUA

* MapoBogoHenpoHuLaem

* YCTOWYMB K BO3AENCTBUIO rpubKa, NneceHn. M rpbi3yHOB UM HACEKOMBbIX: OHU €ro NPOCTO He easT
» CoxpaHsieT CBOWCTBa C Te4eHneM BpemMeHu, oo 50 net

neHOFIOJ'IVIyDETaHbI N3roTaBnmMBalOT Ha OCHOBE NOoNnMypeTaHoB, NONTIMMEPHbIX COeVHEeHUN, KOTOpble 06pa3y10Tcs|
B pe3ynbTate XMMNU4YeCKoro B3aMMOAENCTBUSA XUOKMX M30LMAHATOB C XXUOKAMW MOSTMOSIaMM.

B 3aBMCUMOCTM OT COOTHOLLEHUSI STUX KOMMNOHEHTOB nony4yarTcAa MArkne U anacTu4Hble NeHbl NN XeCcTkne
neHonosnunypeTaHbl C BbICOKUMU TENJTON3ONTNPYHOLWLNMIN cBOMCTBaMM

PucyHok 2.
Avencrasn ctpykrypa My
C 20-KpaTHbIM yBENNYEHNEM.




PucyHok 3.
Avenctas ctpyktypa My
¢ 300-KpaTHbIM yBEMUYEHNEM.

YKectkue MNIMY obecneunBatloT NpekpacHyo TeNNomn3onsaLmio U 4OCTAaTOYHO TBepAble, BbIAEPXKMNBAIOT 3HAYMTENbHbIE
MeXaHU4eCcKne Harpysku, MO3TOMY akTMBHO NMPUMEHSIIOTCS B KAYECTBE CPELHErO Crosi B COHABUY-MAHENSIX.

Tennonotepwu B xecTkoM [I1Y 3aBUCAT OT TENNONPOBOAHOCTM BCMEHMBAIOLLETO ra3a, KOTOPbIM HaMOJTHEHb! AYENKN,
TBEpAOW pakuum 1 OT TennonepeHoca 3a cYeT KoHBeKUMU. [Mpu OTHOCUTENbHO HEGOMbLUMX pa3Mepax a4eek
KOHBEKTMBHbIN NepeHoC Tenna npeHebpexxmumo man, Toraa Kak Bkrag TBepaon pakumm B Tennonotepu gocturaet
npumMepHo 20%. Ma3oBas dpakums — npyuymMHa NnoTepu Tenna B neHononuypeTaHe. 1o 3ToM NpUYMHE BaXKHYHO porb urpaet
npvpoaa BCMEeHMBAOLLIEro areHTa, KOTopbI MCNOMb3yeTcs Npu NpounsBoACTBe XecTkux MY.

B npouecce BCneHnBaHuA B AYEeKn MOMUMO neHoo6pasoBaTenﬂ nonagaeT U HEKOTOpPOE KONMNYeCTBO YIIeKNUCroro rasa
COz2, ogHako no CpaBHEHUI0 C OpyrMMmn rasamMym OH 4OBOJIbHO 6bICTp0 noknaaeT NX CKBO3b CTEHKN.

CI'IyCTﬂ HEKOTOpOE BpeMS B A4elkax OCTaeTCs, rMaBHbIM o6pa30M, BCMNEHUBAIOLLMI areHT C O4eHb HU3KOM
TEennonpoBOAHOCTLI0. B Xxoae ganbHenwen 3Kcnnyatauun B neHy MOXeT NPOHUKHYTb HEMHOTIO BO34yXa,

HO 3TO NPaKTUYECKN He BNUSAET Ha ee U30NSALMOHHbIE CBONCTBA.

B caHABMY-MaHensx ¢ MeTannmn4yeckoi o6rnmLoBKoi MeTan npefoxXpaHsieT CpeaHUI Crioii OT MPOHUKHOBEHWS ra30B,
Grnarogapst Yemy ero ra3oo6MeH C BHeLLIHel Cpefoi NMPOUCXOAUT TOSMBKO Yepesd TOopLbl MaHesnu.

Ecnu paHee B kavecTBe BCNeHMBaTENs NpeMMyLLEeCTBEHHO UCMonb3oBancs TpuxnopdropmetaH, nnm CFC-11

unn R11, 6onee n3BeCTHbIV NOA CBOUM TOProBbIM Ha3BaHMeM — peoH-11 nnu xnagoH-11. Ho, nockonbky CFC-rasbl
(xnopdTopyrnepoabl), kak ObIfIo ycTaHOBNEHO, CNOCOBCTBYIOT UCTOLLEHUIO O30HOBOIO CrOS cTpaTtocdepsl,

MX NMpuMeHeHve 3anpeLieHo MoHpearnbCKUM MPOTOKOOM.

PaspaboTaH uenbii psg neHoobpasoBaTtenei A4S UCNOMb30BaHKSA B MPOM3BOACTBE CIHABUY- NAHENEN, B TOM Y1cne
rmapoxnopdTopyrnepogsl (HCFC22, unn R22, HCFC142b, unn R142b, HCFC141b, nnu R141b), ruapodTopyrnepoasl
(HFC, Takue kak R134a) n pa3nuyHble COeAMHEHNs1 BOAbI U MEeHTaHa, Npy B3aMMOLENCTBUM KOTOPbIX C N30LMaHaTOM
BblOENSeTCs YrNekncnbln ras.

lMocne cMelLnBaHNS MHIPEOMEHTOB XUAKasA NeHa HaunMHaeT bbICTPo pacwmnpsaTbeda. C Havana NpuUroToBneHNst CMecu
KOMMOHEHTOB [0 3aTBEepAEBaHNSI NaHENM NPoOXoauT OoT 3 40 6 MUHYT B 3aBUCUMOCTU OT €€ TOJLLMHBbI.

Mockonbky Npu 3TOM NpoTeKaeT 3K30TEPMUYECKas peakumsi, naHenu TonwmHon 6onee 100 MM MOryT HarpeBaTbCs
cBbiwe 150 °C. B cBA3M ¢ 3TMM nepes, OTNpaBKoi NOTPeObMTento naHen HeobxoauMOo BblAEPKMBATL Ha CKNagax

He MeHee 24 4acoB A MNOJHOro 3aTBEPAEBAHMUS U OXIaXAEHNS.

§14 HEM PIR OT/IMHAETCA OT PUR

MeHononuusouuaHypaT (PIR) u neHononuypetaH (PUR) — poaCTBEHHbIE MOMUMEPbI )KECTKUX NEHOMNOMNMYPETaHOB,
KOTOpbIe CO3Aal0TCA B pedysibTaTe peakumn HECKONbKUX KOMMOHEHTOB.

K neHononvypeTaHam C yny4LleHHbIMU NPOTUBONOXAPHBIMU XapaKTePUCTUKAMMN OTHOCMTCS U MonuusaumaHypaT
(polyisocyanurate, PIR, nnu MAP), koTopbI OTriM4aeTcs OT NPOCTOro NeHOMNonMypeTaHa COOTHOLLEHNEM OCHOBHbIX
KOMMOHEHTOB CMecHU, nonuona u nsoumanara. Y PIR oHo cocTaBnsieT npumepHo 1:1,5, Toraa kak y npocTtoro
nonuypetaHa 1:1,1. CnegoBartenbHo, B PIR-naHensax cogepxurcsa 6onblie nounaHata, 4em B PUR-naHensx.

Ha mexaHunyeckne CBOMCTBA NeEHbI TakKe BIUKAIOT KaTanusaTopbl.

Canpsuy-nanenu ¢ ytennutenem PUR Classic ucnonb3ytoTcs B OCHOBHOM ANS CTPOUTENbLCTBA XONOAUBHBIX

N MOPO3UIbHbIX KamMmep. WHoraa ns caHgBuy-naHenen ¢ PUR CTPOAT CKNnagbl B CencMoonacHbIX 30Hax,
rae 4acto NponucxogdaT aeMneTpAaceHuda: ana [OMNOMHUTENBHOWM NPOYHOCTM 3TN NAHENN MOXHO CKpennAaTb
OKCLUEHTPUKOBLIMN 3aMKaMW.

PIR ncnonb3yetcs ropasgo wupe. N3 caHasuny-naHenen ¢ PIR Premier Bbl noctpownTe:

* XonopunbHble N MOPO3UIbHbIE Kamepbl

« OBolLe- 1 (bpyKTOXpaHUnmLa

+ JTltobble 06BbEKTbI arpoNpPOMBbILLIIEHHOrO KOMMIEKCa: KOPOBHMKM, CBUHOMEPMbI, MTUYHWUKM U Tak Aanee
+ Jlormctnyeckne KOMMNNEKChl, XONOAMIbHBIE CKIaabl

* [1pon3BOACTBEHHbIE M aAMVHUCTPATMBHbIE 30aHUS, Liexa

»  CTaHuMM TEXHNYECKOro 0OCNYXXMBaHWS, aHrapbl

Canpsuy-naHenu ¢ PIR Premier Takke ncnonb3yoT ANs MOAEPHM3aLUMKN 1 NOBbILLEHNS 3HEProahMEKTUBHOCTU 30aHUN,
NOCTPOEHHbIX N3 APYrMX MaTtepuanos.

Mo cpaBHeHuto ¢ PUR-cnuctemamun PIR-HanonHuTenb obnagaeT NoHKEHHOM roptoyecTblo. Mo Bo3aencTsnem
nnameHun HapyxHeii crioi PIR obyrnuBaeTtcsi c o6pa3oBaHMeM NOPUCTON YrNepoaHOM MaTpuLlbl, KOTopas 3alumuiaeT
BHYTPEHHME Crou 1 NpenaTcTByeT nx ropeHnto. CornacHo ®enepanbHoMy 3akoHy Poccuickon ®epepaumm $3-123
«TexHu4ecknin pernaMmeHT 0 TpeboBaHMAX NoxXapHOW 6e30MacHOCTUY, COHABMY-MAHENM ¢ Knaccom orHecTonkoctu El
30 n knaccom roptodectu 1 MoryT npuMeHsATbCs B PP npu cTpontenbCTBe M yTeneHUn NpoMbILLNIEHHbIX

W KUNbIX 30aHUNA.

CornacHo TY 5284-006-77983254 n TY 5284-003-77983254, canasuy-naHenu ¢ PIR n PUR MoXHO ncrnonb3oBaTtb
npv Hapy>xHon Temnepatype go +80 °C. U Te, n gpyrne naHenu yCTOMYMBbLI K BNare U NnapoHenpoH1LaeMbl.
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B HacTosiee Bpems MNP-MoamduumpoBaHHbie NomnmypeTaHoBbie NoMMMepbl BLITECHUIIM BCe OCTarbHbIe
neHononnypeTaHbl B cchepe NpousBoACcTBa caHABUY-NaHenei. Manenu ¢ PIR cHuckany WMpokyto NonynsipHOCTb
Gnarofapsi TEpMUYECKON CTabUMBHOCTM M OrHECTOMKOCTM.

XapakTepucTUK1 CpefHero Crosi maHernen, KoTopble NPON3BOASATCH Ha HEMPEPbIBHbIX JIMHUAX, MOTYT MEHATLCA
B 3aBMCUMMOCTY OT TOMLWMHbI NaHenn. KOMNoHeHTbl cMecu noabuparoTcs Takum obpasom, 4Tobbl neHa GbIcTpo
noaHsANach A0 BEPXHEro 06NMLOBOYHOrO fmcTa.
B pesynbTaTe y 06nMLIOBOYHBIX IMCTOB NEeHa NoMyvaeTcsi HEeCKOMbKo 6onee NNOTHON, Yem B CpedHel YacTu naHenu,
rae paclumpeHve nponcxoamt csoboaHo. MNockonbKy paboyas YacTb HENPEepPbIBHOW NIMHUM MOCTOSHHO ABUXETCS,

AYEeNKK, Kak Npasuro, NprobpeTaroT AMUeBUAHY0 POpMYy C OpUeHTaLmen No HanpaBneHWo BCNeHNBaHUs. Takum

06pasom, Ha HenpepbIBHBLIX MUHUAX BbINYCKATCHA NaHeny ¢ XxapakTepHbIMU AN KaX4oro KOHKPETHOro NpeanpusaTus
CTPYKTYPOW 1 CBONCTBaMW CPedHEero Cros.

B Tabnuue 1 npuBeaeHbl OCHOBHbIE XapaKTePUCTUKM BCEHMBaTENEN, MPUMEHAEMbIX B HAcTosILLee BpeMS

npwv nsrotosneHumn xectkmx MNMY. MNog gasnexHvem (Npu cxaTun UK CABUTE NaHENN) CTEHKM ra3oHanoNMHEHHbIX s4eek
nonvypeTaHOBOM NeHbl Pa3pyLUalTCcs, BCNEACTBME Yero OHa TepsieT CBOK XECTKYH0 CTPYKTypy. CpeaHsis NnoTHOCTb
cpeaHero cnost 06bI4HO cocTaBnsieT 35—50 kr/m3. QkcneprMMeHTbl Nokasanu, YTo NPU OAHOW N TOW e MNIOTHOCTU MEHbLUEWN
TennonpoBOAHOCTbLIO 0bnagaeT ToT obpasew Y, y KOTOPOro cpefHun pasMep sS4YeeKk MeHbLUe.

Mpy aTOM Yem GonbLUe NIOTHOCTb, TEM BbilLE NPOYHOCTbL MaTepuana.

Tabnvua 1.

Dnsnko-xummyeckune XapakKTepuUCTUKN pasninyHbIX BCrneHuBartenen

HassaHune

®peoH-11

®peon-141b

®peoH-134a

®peon-245fa

®peoH-
365mfc

U-MNeHTaH

M3oneHTaH

LinknoneHtaH

Yrnekncnoin
ras

Bosagyx

MonekynsipHas
dopmyna

C-CIsF

CH3C-Cl2F

CH2FCFs

CHF2CH2CF3

CH3CF2CH2CF3

CsHa12

CsHi2

CsHio

CO2

N202

Monekynsip-
HbIl 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,
MBT/M K

7,8

9,8

14,3

12,2

10,6

14,6

13,8

12,6

16,3

26,5

Touka
kunenus, °C

24

32

15

40

36

28

50

-78

-193

[aenexve
HaCbILLLEHHOTO
napa npwu 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 BO3[yXe

HeT

5,6-17,6

HeT

HeT

3,5-9,0

1,4-83

1,4-7,6

1,4-78

Het

Het

Takum o6pasom, MIMY ¢ MmeHbLuen NNoTHOCTLI0 0b6ecnevnBaeT 6onee 3IPDEKTUBHYIO N3OMALMIO, HO BBIXOAUT

BECbMa XPYMKUM.



Ha rpacukax Huxe nprvBefeHa 3aBUCMMOCTb TEMNMONPOBOAHOCTM XecTkux MNIMY oT nnoTHoCTY .
PucyHok 4.

3aBMCMMOCTb TEMMOMNPOBOAHOCTY Br/m-K
[Ty oT cpegHero pasmepa s4veek 22
20 S .
W
18
16
e ®
14 v
12 " " " " " " " " "
0 o1 02 03 04 05 06 07 08 Mmm
PucyHok 5.
3aBMCMMOCTb TEMMOMNPOBOAHOCTH
oT nnoTHocTy MY 0,030, 57/M K
0,028
0,026
0,024 :
0,022 /

0,020 /

0,018 3 : 5 3

10 20 30 40 50 60 70 80 90 100
K/’

Kak BugHo 13 rpacpmkoB, NyyinmMmm Tenon3onsaunoHHbIMu ceoncteamum obnagaet MY nnoTHocTbo okono 40 kr/m3.
O6pa3subl C3HABMY-NAHENEN C HAMOMTHUTENEM TaKoM NITIOTHOCTM TaKKe UMEIT AOCTAaTOYHYH KOHCTPYKTUBHYO KECTKOCTb.

B xope nponsBoacTBa NOCTOSHHO KOHTPONMpYeTCH KayecTBo u Apyrme napametpsl MMY (n PUR, n PIR).
Hwxe npencTaBneHbl pesynbTaTthl cnbiTaHuii TBepaoro MY, koTopele perynsipHo NpoBoAsTCS B
npousBoacTBeHHoM nabdopatopun «Mpodxonoa».

Tabnvua 2.
PesynbTathl ncnbitaHuii 06pasLoB caHABUY-NaHenen ¢ yrennutenem n3 PUR.

HaunmeHoBaHVe xapaKTepuCTUKu 3HayeHus HopmatumBHble
[OKYMEHTbI

OGug,aﬂ NIOTHOCTb yTennuTens, 4042 FOCT EN 1602-2011

Kr/m

Mpeaen npo4YHoCTM Npu 145 FOCT EN 1607-2011

pacTsaXeHnn nepneHanKynapHo K
JIMueBbIM NOBEPXHOCTAM, [WE]

MpoyHocTb Ha cxatue npu 10%- 176 FOCT EN 826-2011
Hov aedhopmaumu, Kla

Mopynb casura obpasua npu 3,8 EN 14509
YyeTblpexToyeyHoMm nsrnbe, MMa

TennonpoBoAHOCTb (KO3 ULMEHT 0,025 [OCT 7076-99
TennonpoBogHocTtu), BT/(m-K)

BoponornouieHune 3a 24 vaca, % 1,6 [OCT 20869-2017
CtabunbHoCcTb pasmepos +75 °C, 0,7 FOCT 20989-2017
244, %




Tabnvua 3
PesynbTaTbl UCMbITaHUA 06pa3LoB CaHABUY-NaHene ¢ yrennutenem u3 PIR.

HaumeHoBaHue xapakTepucTukm 3HaveHus HopmatuBHble
OOKYMEHTBI
Lvn LleHtp Mas

O6Las NNoTHOCTL yTennuTens, kr/im3 3842 FOCT EN 1602-2011
Mpenen Npo4YHOCTY NEPNEHANKYNAPHO K NNLIEBbLIM

noesepxHocTaM, kla 122 118 121 [OCT EN 1607-2011
MpoyHocTb Ha cxatue npu 10% gedopmanmu, klla 130 131 125 [OCT EN 826-2011
Mopynb caBura nNpu YeTblpexToyeyHoM narmbe, Mla 3,8 EN 14509
TennonpoBogHOCTL (koadh.TennonposogHocTh), BT/(M*K) 0,022 FOCT 7076-99
BoponornouieHue 3a 24 yaca, % 1,2 [OCT 20869-2017
CTabunbHOCTb NMHENHBIX pa3mepoB npu +75 °C, 244, % 0,5 FOCT 20989-2017

§1.5 HEM CMCTEMA PIR PREMIER OT/IMHAETCA OT APYITUX PIR CUCTEM?

KactomusmpoBaHHbi 6neHg PIR Premier ¢ 2016 roga rapaHTUpyeT ka4ecTBO CaHABUY-NaHenen n «PIR MNnutbi»®:
TEnoNpoOBOAHOCTb U (PU3MKO-MEXaHUYECKNE XapaKTEPUCTUKN, BEAb OH CO3[aH AN1S UCMOMb30BaHNst UMEHHO Ha
yCTaHOBMNEHHbIX B «[MpodpXonoae» nuHuax. Toraa kak 60MbLUMHCTBO POCCUNCKMX NPOU3BOANTENEN CIHABUY-NAHENEN
C NEeHONoNMypeTaHoM NCMOMb3YT YHUBEPCAllbHbIE TOTOBbIE PELLEHNSI OT OFPAaHUYEHHOrO Kpyra Nnpon3BoauTEeNen
CbIpbEBbIX CUCTEM.

«MpodXonoa» cospan PIR Premier B napTHepcTBe ¢ koHuepHamu Cubyp, Oay N3onaH, Maysta, Bean Mpynn. MaHenu
npousseeHHble Ha Cucteme PIR Premier cepTudmumpoBaHbl no eBponenckomy ctaHgapty EN 14509, n ¢ 2017 ropa
obnapatot 3Hakom CE.

K anBapto 2025 roga Mbl npoussenu ans sac 6onee 30 200 000 kB. M. caHaBmY-naHenen ¢ PIR Premier, 6onee 32 000
TOHH PIR-cuctembl.

B YEM CEKPET?

Cuctema PIR Premier nponsBoAMTCS C Y4ETOM BCEX OCOOEHHOCTEN UTANBbSHCKUX HENPEPbIBHbIX NMUHWIA Pu.Ma
1 YHUKarbHa MrHOBEHHOW MHTerpauuei B Npou3BoACTBO.

YT06bI rapaHTpoBaTh Ka4ecTBO CaHABUY-NaHenemn n «PIR MnuTbi»®, KOMNOHEHTLI CUCTEMbI NPOXOAST TLUATENBHBIN
oTOOp B Npon3BOACTBEHHOM nabopatopun «MNpodXononay, cosagaHHom B 2016 roay.



Kputepuem 0T60pa cnyxaT OU3NKo-MexaHN4YeCKMe CBOMCTBA NeHbI, Ny4dllasi pacTekaeMoCTb, HU3Kast
TEnnonpoBogHOCTb, — BCero 36 napameTpoB. [1poBOAATCA UCMbITAHUSA MO BOAOMOIMOLLEHMIO, CcTabunbHOCTU pa3mMmepoB
1 noTepe Mmaccbl B COOTBETCTBUU C FOCTom Ha siyencTble nacTMacchl.

YT06bI NOBLICUTL KAYECTBO KOHTPOSA OAHOMO M3 OCHOBHBLIX KOMMOHEHTOB CcUCTEMbI, Nonuadupa, «MpodXonoa» nposen
neperosopbl ¢ 10 nocTaBLiMKkamMy peakTMBOB CO BCErO MUpa U 3aKiounnm KOHTPaKT C €BPOMEeNCKMMUN KOMMaHUAMM,
NPOAYKLUMSA KOTOPbIX UCMOMb3yeTcs KpynHenwmmn koHuepHamu: Cunbyp, flay N3onaH, Maysta, Bean Mpynn.

[nsa BHeapeHns peuenTypbl Ha NUHUK «IMpodXonoa» nposen okorio 100 ucnbiTaHnn 9 kKaTannsaTopos
OT 5 NOCTaBLLMKOB CO BCEro Mupa, 4Tobbl nogobpaTh onNTMManbHOe COOTHOLLEHNE KaTanm3aTopoB, AaBIeHNs,
KOMMOHEHTOB 1 CKOPOCTU ABMXEHUS npecca Ha nuHusx «lpodpXonogay.

UTto6bl rapaHTUpOBaTb Ka4eCTBO KaXOO0ro KBaApaTHOro MeTpa NaHemnu B KaXxX4on napTuu,
npon3BoACTBEHHas nabopaTopusi B OHMNAH-PEXMME KOHTPOMMPYET COCTaB M XapaKTepPUCTUKN CIHABUY-
naHerneun ¢ NOMOLLbIO MOHUTOPUHIa 14 NokasaTenen ¢ NMHUN.

UT06bl OOUTLCS MOBBILEHWS 3KCMIyaTaUMOHHbLIX CBOWCTB C3HABWY-NAHENen u onpenenqTb OnTUManbHble
TEXHOMOTMYECKNE PEXUMbI ANS Kaxaoud u3 TOMWWH naHenewn, nabopartopusi exegHeBHO cobupaeT u
obpabaTbiBaeT 6onee 4 b cTaTUCTUKM U MHPOPMALIMK C HENPEPLIBHON MUHUN.

CornacHo esponerickomy ctaHaapTty EN 14509, B npoussoactseHHon nabopartopuu «MNpodXonoga» npoBoasaTcs
MCMbITaHUS MO paspyLUatoWemMy KOHTPOSTHO:

* Ha paspbiB

+ CxaTtune

« CpBur cpegHero crnosi

* W3rnb nponeta neHbl

1 No HepaspyLlaLemy:
° MCKYCCTBEHHOG CTapeHune
* /3mepeHne TennonpoBogHOCTM

Kaxgyto Hegento cneuunanucTel «MpodXonoga» paspyLuatoT, PexyT, pBYT, XXMYT, FHYT, CKUratoT, HarpesatoT

0o 100 v 6onee rpagycoBs, TONAT B BOAE, 3aMOPaXUBAKOT B cneyunansHon kamepe A0 50 NoroHHbIX MeTpoB

00pasuoB NPOAYKLUMM, BbIXOOALLEN C FTIUHUNA.

Bnarogaps atomy caHaBuY-naHenu ¢ yrennutenem PIR Premier gemoHcTpupytoT conpoTuenexue 6onee 185 kla
Npv UCMbITaHUSIX NPOYHOCTU Ha cxaTtue npu 10% gedopmaumm n 6onee 160 klMa Ha paspbiB npy NNoTHOCTM 40 Kr/m3.

YT06bI rapaHTMpoBaTb KA4YECTBO HE TONbKO 3a CHET NPOBEPKM KOMMOHEHTOB 1 PErynupoBKM TEXHONOrMYECKOro pexmma,
HO 1 Ha MorekynsapHom yposHe, B 2020 roay «[podXonoa» noctaBui Ha NPOU3BOACTBE CaMyHo COBPEMEHHYHO

B Poccuu yctaHoBky H&S Anlagentechnik no cuHTe3y cnoxHbeix nonmadupos. MoTomy yto «NpodXonon» BepuT, 4TO
MMEHHO 3ecb, B Poccun, MOXHO NPOU3BOANTE HAYKOEMKME NPOAYKTbI, YTOObI SKOHOMUTbL BaM 3HEPTUIO U OEHBLIN.

§1.6 META/I/TMYECKME NNCTbI AN19 C3HABWNY-NAHENEN

«MpodXonoa» Npon3BoanT MeTanIMyeckyto obLUMBKY NaHesien U3 MeTannnyYecknx NMCToB, KOTOPbIE YOAOBMNETBOPSOT
cTaHgapTaM, nepedncrieHHsiM B Tabnuue 3.

Tabnuua 4.
CraHgapTbl MeTannuyeckon obwwmekm MIY-caHaBmy-naHenemn
MeTannuyeckne nucTbi MWUHUMATbHBINA NPEAEn TeKy4ecT roct
OUUWHKOBaHHbIN NIUCT 220 Ma Fgg¥ ;4:;;?502016
. [OCT 30246-2016
OUMHKOBaHHBIV NUCT 220 MMa FOCT P 52146-2003

C NoJIMMepPHbIM NOKpbITUEM FOCT P 54301-2011

FOCT 19904-90, EN 10088-

HepxaBetoLas cranb 220 MMa
1:2005

JIncTbl M3 antoMUHWEBOTO CrnaBa
140 MMa FOCT 21631-76
Mapkun AMr2 1/2H

B kavecTBe MaTepuana cranbHON 0OLIMBKM (3@ UCKIOYEHNEM OBLLMBKN U3 HEPXKABEHLLLEN CTaNN) UCMONb3yeTCs pyrnoHHas
ctanb no FOCT 14918-80, rpynnbl b nepBoro knacca nokpbITus. Mcnonb3yroTcsa Takke 3apybexHble aHanoru



PYIOHHOW TOHKOMMCTOBOW CTanu ¢ 3alUTHLIM aHTUKOPPO3UMHBLIM MOKPLITUEM M3 LMHKa (ZN), 5%-M antoMo-LMHKOBbLIM
nokpbiTnem (5% Al-Zn) nnv NOKpbITUEM HA OCHOBE antOMUHKSA, LMHKa 1 KpeMHus (55% Al- Zn).

[MOKpbITUSA Ha OpraHN4eCcKkon OCHOBE Bbl6|/|pa}OTCF| B 3aBMCMMOCTHM OT TUNa 34aHnA n Tpe6OBaHVIl7I K AOJTTOBEYHOCTH.
D,OFI)/CKaIOTCﬂ MHOTOCIOViHbIE 3aLUUTHbIE NOKPbITUA.

Knacc 1 TonwuHa Kkaxagoro n3 Metaninyecknx nmMcToB yKasbiBalOTCA AN KXXO0W NapTun CaHABUY-NaHenen.
MuHMManbHas TonwuHa meTannunyeckon obwmekn naHenen «MpodpXonoa» n3 pynoHHoOW cTany coctaBnsaeT
0,4 mm, makcumanbHas — 0,7 MM. MuHMManbHas TonwmHa obwmekn naHenen «MpodpXonoa» us
HepxaBetoLlen ctanu coctasnseT 0,4 mm, makcumansHas — 0,6 MM.

3HayeHne MMHUManbHOro Npeaena TeKy4ecTn OBLLIMBKU U3 HepXKaBeKLLIEN cTanun NpuBeaeHo B Tabnuue 4.
Xumnyeckun coctas obLwIMBKM 1 ee huanyeckne ceonctea cooteeTcTBytoT FTOCT 5632-14. [Ins ee n3rotoBneHns
«MpodXonoa» NpUMeHsieT NMUCTOBYIO UK pynoHHyto ctanb no FOCT 19904-90 unu ux 3apybexxHble aHanory Mapok
AISI 304! onsa nuwesBon NpoMbILLneHHOCTH 1 AlS| 4302 o6Lero Ha3HavYeHus.

Tabnuua 5.

TexHMYecKne xapakTePUCTUKN MeTaNNMYeckon 00MLIOBKM NaHenen

[Mpenen Tekyyectn He MeHee 280 Mrla
Mpenen Tekyyectn He Gonee 320 Mrla
BpemeHHOe conpoTusneHne paspbiBy He MeHee 360 MrMa
OTHOCUTENBHOE YANNHEHNE HE MEHee 30%
O6uwasa macca UMHKOBOIO MOKPbITUSI C 06eNX CTOPOH ropsiHeOLMHKOBAHHOMO 100 r/m?

JINCTa He MeHee

CpeaHsia TONWUHA LIMHKOBOTO MOKPLITUS HE MeHee 6 MKM
CTaHgapTHas WMpKUHA CTarnbHOro nncra 1250 mm
CpefHsia TonwmHa nonmMadmpHOro NOKpPbITUSA AN KpalleHbIX NMMCTOB 25-30 MK

§1.7 TMHWN ONA MPON3BOACTBA C3HABUY-MAHEEN

CaHaBMY-NaHeny N3roTaBnMBaKTCsl CTEHAOBLIM (MEPUOANYECKNM), UINN HEMPEPBIBHBIM CMNOCOOOM.
Mpu cTeHaoBOM, UnNu NepnoanyYeckoM, cnocobe Npon3BoacTBa NeHoobpasyLLas CMeCb 3anMBaeTCs B 3aKPbITYHO
¢opMy, COOTBETCTBYHOLLYIO MO pasMepam OyayLlen naHenu.

NEPNOONYECKUE NMMHUN

Ha neprogunyeckmx NMHUSIX HXHWUIA OONMLOBOYHBIN NUCT yKNaablBaeTcst Ha AHO (DOPMbI, BEPXHUIA — 3aKpennsieTcs
HaBepXy Ha cneumanbHbIX onopax. Bcs KOHCTPYKUMA O4YeHb NpoYHasa 1 BblAepXXMBaeT AaBrieHne pacmmpmou.;eﬁcn MeHbl.
Ha Topuax (*)OprI nnn MmaTpuubl NnpeayCMOTpPEHbI HebonbLUMe OTBEPCTUA ANA BbiMyCKa BO34yXa U U3NULLIKOB NEHbI:
Gnarogapst UM NeHa pacnpenenseTcs paBHOMEPHO Mo Bcen hopme.

lMeHoo6GpasytoLas cMecb BNPbICKMBAETCH B NOMOCTb Yepe3 (hOPCyHKY B 6G0KkOBOM oTBEPCTUM (hopmMbl. STa onepauus
3aHMMaeT BCEro Heckonbko cekyHf. [ocne 3aBepLueHns neHoobpa3oBaHWs NaHenb BblAepXXmBaeTcs B popme

nop npeccom oT 20 4o 80 MUHYT B 3aBMCHMOCTM OT TOSLLMHbI, MOCHE Yero n3BnekaeTcs, a dopma nogrotaBnmMBaeTcs

K 3anvBKe crnegyoLlen naHenun. Takum cnocobom MOXHO M3roTaBnuBaTh MaHeENu pasHbiX POpM C pasHor 06rMLOBKON.
HepocTaTtkom cTeHaoBoro cnocoba sBnsieTcs MeanuMTensHOCTb npouecca. [laxe ecnv ogHa 6puraga paboyumnx
LIMKNYECKM 0BCnyxmBaeT HECKONbKO CTEHAO0B, @ Ha KaXdoM CTeHAe, B CBOK ovepeb, NPoM3BOAMTCS 40 ABYX NaHenen
O[HOBPEMEHHO, MPOM3BOAUTENBHOCTb HEBBLICOKA.

HEMPEPbLIBHbIE JTMHN
HenpepbiBHbIE aBTOMAaTUYECKNE NINHUM UCMONb3YIOTCS Ha KPYMHbIX Npon3BoAcTBax. [pouecc cosaaHusa naHenen

*AISI 304 — OCHOBHOI1 COPT B CEMENCTBE HepXKaBeloLLMX CTanew, cogepxallmii MUHUMYM 18% xpoma 1 8% Hukensi. Takoe cogepxaHue xpoma
obecneynBaeT (hOPMMPOBAHME OKCMOHOMO CIOS HA MOBEPXHOCTU CTanu, YTO NpuaaeT Matepuany yCTONYNBOCTb K BO3AENCTBMIO pa3HOObpasHbIxX
XUMUYECKMX BELLECTB.

2AIS| 430 - chbeppuTHasi XpOMUCTasi KOPPO3NECTONKas CTarnb O6LLEro Ha3HaYeHVs!, NonyYMBLLAs Hanbornee WHUPOKOE pacnpoCTpaHeHNe.
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NOJTHOCTbO aBTOMATU3NPOBaH. HenpepblsHble JIMHUW NO3BONSAIOT BblNyCKaTb 3a CMeHy 50 TbIC. KB. METPOB C3HOBUY-
naHerien co CKOPOCTbIO 15 METPOB B MUHYTY. [1py 3TOM CTOUT y4nTbIBaTb, YTO MOLHOCTb JIMHUN HE BNUSET

Ha Ka4yeCTBO CIHABUY-NAHENEN.

O6nuuoBKa NaHenen NPoM3BoANTCA U3 OBYX PYNIOHOB MeTanna, KoTopble obpabaTtbiBatoTCA KOPOHAPHbLIM Pa3psiAoMm,
KOTOPbIN CHUMaeT cTaTU4ecKoe 3MeKTPMYECTBO C MEeTannMYeckoro nucta Ans ynyyeHus agre3amm ¢ nonmypeTaHoBon
NeHoN. YCTaHOBKOWN ANs CHATUS CTaTU4ECKOro 3NeKTpUYecTBa KOMNEKTYIOTCA BOMbLUMHCTBO NIMHUA, MPUYEM BCE 3TU
YCTaHOBKM BbINyCKaeT OAUH UTaNbSHCKUIA MPOM3BOAMTENb. Ha BHELLHIOW NOBEPXHOCTb MeTana HaHOCUTCS 3aluMTHas
nonuMepHasi nreHxka.

3aTeM naHenu nponyckaTcs Yepes NpoduMpoBOYHYHO YCTaHOBKY, rAe hopmupyeTca npoduns GyayLien naHenm
C Kpasimu, obpasyroLwymMmn 3amok. TpeboBaHUsi MO OTKIOHEHUSIM 3aMKOB OT 3a4aHHbIX NapaMeTpoB 3anoxeHbl B TY
y Kaxxgoro npoussoanTens. Kak npasuno, y BCex Npon3BoAnTeNein OHM oAMHakoBble. 3aTemM Ha NUCTbl HAHOCUTCS

npaviMep, KneeBon CMoW, KOTOPbIV NOBbILLAET aAre3nio NeHbl K MeTanmy 1 NaHenu HarpeBaroTca 40 TemnepaTypel,

KoTopas obecneumBaeT xopoLuyto aaresuto. lNeHoobpasytoLlasi cCMecb BBOAUTCHA MeXAy ABYMS NMCTamu,

rocrie Yero 3aroToBka NaHenu NoCTynaeT B Npecc-HarpesaTenb, yaAepXX1BatoLLmMin 06MLOBOYHbIE MUCTLI HA HEOOXOAUMOM
paccTosHun Apyr oT Apyra. o 6okam naHenu ABuxeTcs Lenb hopmypoBaTene, opMUpyroLmnX BHYTPEHHIOK YacTb
3amka. FoToBble naHenu 6e3 0CTaHOBKN NHUK 0Bpe3atnTCcs [0 HYXXHOW AMMHBI IEHTOYHOW MUIOW, KOTopas Y BCex
npoun3soanTenen 3onNupoBaHa B 0TAeNbHOE NMOMELLEHNE U3-3a TPOMKOCTU npoLecca. 3aTtem naHenu NpoxXoaaT Yepes
oxrnaguTens, YKNaAbiBaoTCA U YNakoBbIBAKOTCA ANA OTNPaBKy 3akasyuky. [adka roToBon npoayKLuumn ynakoBbiBaeTcs B
3aLLMTHYIO MIIEHKY.

MockorbKy npoLecc (hopMUPOBaHUS NEHbI HE 3aKaHUYMBaETCS Ha BbIXOAE M3 MUHUK U NMPOAOIHKAETCs eLle

0KOIo 24 4acoB, rOTOBbIE CIHABUY-NAHENN OTCTAMBAOTCS Ha CKMaje npyu KOHTPONMPYEMOM TeMnepaTypHOM peXxunMe.
[laHHbIN 3aBepLIatoLLMIA LMK, Kak U BCce NpeablayLme aTanbl, SABMSeTCs UCKIIYUTENBHO BaXHbIM ANst dOpMUPOBaHUS
3ajaHHOV reoMeTpun naHenein. Bce HOBbIE NMMHUM KOMMNMEKTYIOTCS MHAMBUAYANbHO MO TEXHUYECKOMY 3a[aHuI0
3aKasuuka no NpPUHLMMNY KOHCTpYKTOpa. Mo3TOMy ecrin Bam CKaxyT, YTO NMHUSt ocobeHHast u3-3a Toro, YTo cobpaHa
noA 3akas, OTHECUTECH K 3TOMY C JOJPKHbBIM CKENTULM3MOM.

doTtorpadumsa 1.
Y4yacTok HenpepbIBHOW NMHWM NPOM3BOACTBA CaHABMY-NaHenew komnaHum Pu.Ma, Utanus,
yCTaHOBMNEHHOM Ha 3aBoge «[lpodXonog»

n



MABAZ.TTAPAMETPbI U CBOWCTBA
CAHABUY-TTAHENEN U3 TITTY

§2.1NMPEAE/IbHBIE OTK/IOHEHUA FEEOMETPUYECKUX MAPAMETPOB C3HABUY-NAHE/EN

Tabnuua 6.

[MpenenbHble OTKIIOHEHNS FEOMETPUYECKNX NapaMeTPOB CIHABUY-NaHenen

[MapameTp

TonwwuHa naHenu

OTKNOHEHME OT NMOCKOCT-
HOCTV B 3aBMCMMOCTHU OT
BENMYMHbI pOMeEXyTKa L, Ha
KOTOPOM MPOBOAMTCS U3Me-
peHve

BbicoTa npodunuposku
KPOBENbHON NaHenm

'ny6uHa mukponpoduns
CTEHOBOW NaHenu

CxemaTtunyeckoe npeacrasneHne

B

A A

A

[NpenenbHoOe OTKNOHEHNE

|
[\

o npy D <100 mm: 2 MM

A
B

npu D > 100 mm: 2%

|
p Y 4 p 4

|
L.

D
0 L /. npu L =200 mm: 0,6 mm npwu L = 400
T \Y/R‘ _— mMm: 1,0 mm npu L > 700 mm: 1,5 mm
’ A & i . L v
4 MM, Bl g2 , 10 Mmm
| | a
= h, +h
4 % h=_1 2
2
h=(40+1)Mm
4
SR A\ A\
\Va :‘Id, (1,5£0,3) Mm
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npu L <3 m:+£5wmm

AnvHa nadenu npu L >3 M:+10 Mm

Pa6ouas wupurHa +2 MM

OTKIOHEHME

0,6% paboyeit LNPUHbI
OT NeprneHanKysspHOCTH

OTKnoHeHne

1 MM Ha 1 M, Makcumym 5 mMm
OT NepPrneHanKynsapHoCTH
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2 MM Ha 1 M, makcumym 10 MM

lb l 8,5 MM Ha 1 M LIMPVHBI
OTKNOHEHME Q - N ATt MUKPOMPOUIIMPOBAHHBIX
OT NepReHAVKyNISPHOCTH | ] | T CTeHoBbIX naHernen 10 mm
iL i | Ha 1 M WMPWHbI
®

Ansa KpoBesibHbIX naHenemn

PacTtp npoguns

KpOBEMbHbIX NaHene P = (250 + 2) mm

npvHa BepxHero nosica

bl:+1mm
(b1) n WKprHa HMWXKHEro :
nosica (b2) b2: £ 2 mm
P P
[ b, i

§2.2 TEN/I0MU3NYECKUE CBOVWCTBA C3HABWUY-NAHENEN N3 NNY:TEN/I0NPOBOAHOCT,
TEMNNOMNEPEOAYA VN TEN/IOBOE COMNPOTUB/IEHUE

TennoBble NOTEPU B 34aHMSX U COOPYXEHMAX 06YCrnoBNeHbl ABYMS (DU3NYECKUMU ABNEHNUSMU:
1. TeNNONPOBOAHOCTLIO MaTEPMAnoB OrpaXKaatoLLMX KOHCTPYKLUIA (nona, CTEH 1 NOTOJKA)
2. NPOHUKHOBEHMEM BO3jyXa Yepe3 eCTECTBEHHbIE NMOPbl OrPaXAatoLLMX COOPYXKEHUIN (ECTECTBEHHON BEHTUMSALIMEN)

nOTepVI Tenna, BbiI3BaHHbIE I'IepBOl7I I'Ipl/l‘-WIHOI7I, CHWXaloT nyTemM nepexona Ha matepuanbl C MEHbLUEN
TennonpoBOoAHOCTLIO, @ NOTepKn, Bbi3BaHHbIE BTOpOVI, — U3roToBJIEHNEM OrpaxgarLimnx KOHCprKU,I/II7I
BO3aQyXOHeNpoHUUaemMblX MmaTepmanoB 1 UCNonb3oBaHNEM SQ)Q)GKTVIBHbIX MeToa0B I/ICKyCCTBeHHOVI BEHTUNALUNN.

CaHaBMY-NnaHeny HagexHo npenoTBpaLLaloT TENNOBbLIE NOTEPU, CBA3AHHLIE C BbILLENEPEYNCTIEHHBIMU haKTopamu.

TonwuHa Tennou3onsALMn ANs 34aHWIA PasHOTro Ha3HAYEHUst U PasHbIX KIMMaTUYECKUX YCIOBUIA HA TEPPUTOPUN
Poccuiickon denepauum onpenensetcs nyTem TENOTEXHUYECKMX PAcYETOB, BbIMOSHAeMbIX Ha ocHoBe CI1 23-101-
2004 «MpoekTrpoBaHMe TeNNoBON 3awmThl 3gaHuiny n CHull 23-02-2003 «Tennosas 3awimTa 3gaHuny.

PaccmoTtpum nogpobHee oCHOBHbIE (hr3nyeckne NoOHATUS, ONMUChIBaKOLLME TEMMOU3ONSALMOHHbBIE CBOWCTBA PasfMYHbIX
MaTepuarnos U KOHCTPYKLWNA.

OfHO 13 TaKMX NOHATUI B TePMOAMHAMUKE — TEMNNONPOBOAHOCTb, HE NyTanTe ¢
KO3 PULMEHTOM TEMNSIONPOBOAHOCTY.

TennonpoBOoAHOCTE — 3TO NEPEHOC TENOTLI CTPYKTYPHBLIMM YacTULamu BelecTsa (Monekynamu, atoMmamm, SnekTpoHamm)
B NpoLiecce Mx TeNMoBoro ABWKeHUs. KnuHeTuyeckas aHeprus aToMoB M MOreKys, koTopas

1 onpepjensieT Temneparypy Tena, nepefaeTcsi 6oree HarpeTbIMU yYacTkamy Tena ero MeHee HarpeTbiM yyacTkam

Uy apyromy Teny npu B3anMoAeNCTBUM C HUM. Takol TennooBMeH MOXET NMPOUCXOAUTL B NOGLIX Tenax

C HeOoHOPOAHLIM pacnpeaeneHemM TeMnepaTtypbl, HO caM MexaH1U3M nepeHoca TennoThl 3aBUCUT OT arperaTHoro
COCTOSIHUS BeLLEecTBa.

B ycTaHOBMBLUEMCS peXnMe NOTOK SHEPrMu, nepefaBaemMol NOCPeACTBOM TENMONPOBOAHOCTY Yepes CTeHY MIoLwaablo
S 3a eguHNLYy BpeMeHU, NponopLUmyoHaneH pa3HoCcTu TeMnepaTyp no obe CTOPOHbI CTeHbl 1 06paTHO NPONOPLMOHaneH
TOMLMHe cTeHbl. Ecnu peyb naeT o ctauMoHapHOM MOTOKe Tenna Yepes CTeHY U3 COHABWY- NaHernen, To TennoBble
noTepv Mexagy nMctamm nx oOLLMBKM BbipaXaloTcs creaytoLen hopMyron:
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0=y SAT

NG

rae Q — NonHas MOLLHOCTb TEMNMOBbIX NOTEPb B €ANHULY BPEMEHMN, S — nroLwjadb paccMaTpuBaemMon CTeHku, AT —
nepenag TemnepaTtyp no obe CTOPOHbI NaHenu, & — TOSLUMHA TEMMON30NALMOHHOTO CIOS.

MHoxwuTenb A, HasbiBaeMbIi KOIPDULMEHTOM TENMONPOBOLHOCTH, CIYXXUT ANA KONIMYECTBEHHOM OLIEHKN CMOCOBHOCTM
KOHKpETHOro MaTepuana npoBoAnTb Tenno. ATOT koadduumeHT nsmepsetca B Bt/(M*K). BaxxHo noHumats, 4To oH
npeactasnsaeT cobon Mu3nYECcKyto XxapakTepUcTUKy Matepumana, To eCTb OnpeaenseTcsi TONbKO ero BHyTPeHHel
CTPYKTYpOW, a He (hopmMon 1 pasaMmepamu.

Tabnvua 7.
KoadhbpuLmeHTbl TENNONPOBOAHOCTY OCHOBHbIX CTPOUTENbHBIX MaTepuarnos

Matepuan Aectareqr BTM*K
AnomMuvH1n 202-236
Cranb 47-60
Crexno 1,15
Kupnudy ctponTenbHbIv 0,87

BeToH cnnotuHom 1,7
[NeHobeToH 0,14-0,30
[Oepeso 0,15
MwHepanbHas Bata 0,041-0,046
MeHononuctmpon 0,04
[NeHounson 0,035
Bosgyx (Cyxon HenoaBmKHbIN) 0,024-0,031
MenononnypetaH (PUR/PIR) 0,021-0,023

OO6bIYHO HOPMATUBHBIN (UNW Aeknapupyembin) kKoadduumneHT TennonposogHocTy MY (kak PUR, Tak u PIR) nexut
B AnanasoHe 0,021-0,023 B1/(m*K). CornacHo EN 14509, B kauyecTBe Aeknapupyemoro koappuumneHTa
TENnonpoBOAHOCTN NPOM3BOANTESNb 00513aH yKka3blBaTb HE €AUNHNYHBIE «PEKOPAHbIE 3HAYEHMSAY, a TaKyHo BEMNUYMHY,
KoTopas xapakrtepuayeTt He meHee 90% n3genuii ¢ BeposiTHOCTbI0 90%.

[Ins TennoBbix pac4eToB BaXXeH He CTOMNbKO HOPMAaTUBHBIN (AeKnapupyeMblii) KOahULMEHT TEMMONPOBOAHOCTH,
CKOMMbKO TaK HasblBaeMbI pacyeTHbIN A-design, To eCTb «MPUrogHbINy AN TENNoMuU3nYecknx pac4eTos.

B uem e pasHuua mexay HuMmn? B aTom Bonpoce B cTpaHax EC 1 B PO npuHsTbI ABa COBEPLUEHHO pasHbIX NOAXOAA.

B EC, kak yxxe Mbl oTMeYanu, AencTByeT eanHbii ctaHaapT EN 14509 Ha coHABUY-MaHenu, KOTOPbIN YeTKO
pernaMeHT1pyeT MeTOAMKM ONpeaeneHns BCeX BaXKHbIX C TOYKM 3peHUS NPOEeKTMPOBaHNS NapaMeTpoB CIHOBUY-
naHernew, B TOM Yucre 1 pac4eTHOro KoadduumeHTa TennonpoBogHocTu. [pu aTom BCe MeToAb! pacyeTa NponucaHsbl
ANS Lenoro cnekTpa matepuanos, MPYMeHsIeMbIX A5 U3roTOBMEHWS CPeAHEro Cros NnaHenew, n y4uTbiBaloT

X OCOBEHHOCTM C TOYKU 3PEHUS ANTUTENBHOW 3KCNyaTaumm (4ONrOBEYHOCTH), KOTOPbIE MOPON CUMBLHO pa3nnyatoTCs.

Tak, noa pacyeTHbIM Ko dULMEeHTOM TennonpoBoaHocTH xecTkux MY, cornacHo EN 14509 n EN 13165-2008,
NMOHUMAIOT KO3 PULIMEHT C NONPABKON Ha cTapeHne Mmatepuana. OCHOBHbIM e dakTopom ctapeHus MY cuntaeTcs
yneTy4ynBaHue ra3oBOro peareHTa, KOTopbIM HanoJsHEHbI SSYENKN, U €r0 3aMeLLeHEe BO34YXOM.

BosgericTBue Bnarv Ha TEMMONPOBOAHOCTL NaHENen He paccMaTpUBaETCA, Tak Kak NaHeny CHabXeHbl BHELLHEN
MeTannmyeckon BnarosallmieHHONn 0OLNBKOW, YTO NOSHOCTLIO UCKMOYaeT NMPOHUKHOBEHWE Briarv B CpeaHUIN crowm
npv NpaBuUibHOM MOHTaXe.

KoahdumumeHT TennonposogHocTu MY crnegyeT ykasbiBaTh AN YyCNoBMN akcnnyataummn A (2% yBnaxHeHue no macce)
n b (5% yBnaxHeHue no macce), Npy 3TOM B HOPMaTMBHOW AOKYMEHTALMN HE MPUHUMAETCS BO BHMMaHWe TOT (pakT,
4YTO Mbl UMeeM aeno He npocTo ¢ MY, a ¢ MNIMY B NONMHOCTLIO BNaro3almLleHHON 060no4ke.

KOS(*)(*)I/IL[I/IGHT TennonpoBoAHOCTU 3aBUCUT B TOM YUCIe U OT BINaXHOCTU, HO NPUMEHUTENbHO K COHOBUY-NAHENAM 3TO
mMerno 6bl 3Ha4YeHMe TONMbKO ecnun naHenm CMOHTUPOBaHbI C owmnbkamu, B pe3ynbTaTte KOTOPbIX Biara NpoHMUKaeT

B cpe,u,HwZ crnon 4yepes HerepMmeTnu3npoBaHHbIe CTbIKKM MeXAy NaHenamMun, n B pesynbtaTe nny aKcnnyatnupyeTca

BO BNa)XHOMN cpene.
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I'Iepmo,u,mqecme NN Ce€30HHble USMEHEHUA YPOBHA BITAXXHOCTU HUKAK HE OTpaXKaloTCA Ha CTPYKType any
N He BHOCAT HMKAKOro BKnaga B €ro ctapeHue. Onsa MMHepaﬂbHOﬁ BaTbl BO34ENCTBUE Braru sBNSeTCs rnaBHbIM (baKTopOM
CTapeHua.

KoachdumLmeHT TennonpoBOAHOCTM 3aBUCUT Takke OT TeMnepaTypbl OKpyKatoLLen cpeapbl, HO H/ €BPOMNENCKUiA

EN 14509, Hu poccuickmin FTOCT 54855-2011 He 0653bIBalOT MPON3BOAMTENEN NPeaBapUTENbHO HarpeBaTb 06pasLbl
ONs onpeaeneHns pac4eTHOro KoadduumMeHTa TennonpoBogHOCTU. TennonsonsunoHHsle ceovictaa MNIMY yxyawaet B
nepByto ovepenb A dy3nsa razoBoro peareHTa U ero 3aMeLleHe BO34yXOM, a BO3AeNCTBMNE Bnaru npeacrasnset
cobol BTOpPOCTENEHHbIN hakTop, KOTOPbLIN criedyeT y4nTbiBaTb TOMLKO MPKY COOTBETCTBYIOLLUMX YCNOBUAX 3KCMnyaTauuun.

Tabnuua 8 nokasbiBaeT pa3nuynsa B onpeaeneHnn pacyeTHoro KoadduumeHTa TennonposogHocTv B Poccum
n ctpaHax EC.

Tabnuua 8.
[eknapupyembliii 1 pacyeTHbIN KO3 PULMEHTbI TENNONPOBOAHOCTM NaHenu cornacHo EN 14509

XapakTepuctuka Heknapupyembiii koadpuumeHT PacyeTHbin kosdduumeHt  OcHoBHOW hakTop
TENnonpoBOAHOCTM TennonpoeogHoOCTU* cTapeHus

KoadhcpuumeHt 3HaueHue A, c BEpOoATHO-

TensnonpoBOAHOCTH CTbio 90% XapaKTepuayio- 3HayeHure A, C BepOSATHO- 3amelLLieHre rasoBoro

cTbto 90% xapakTtepuayto- peareHTa BO34yXOM
wee 90% mn3genui B Cyxom

COCTOSIHUM, NONYy4YeHHOEe

npw cpegHen TemnepaTtype

obpasuos 10°C, npowea-

LUMX NpoLeaypy UCKyC-

CTBEHHOrO CTapeHus™

wee 90% mn3genum B Cyxom
COCTOSIHWM, MONy4YeHHOE
npu cpegHen TemnepaTtype
obpasuos 10°C, He noa-
BepraBLUMXCA npouenype
NCKYCCTBEHHOTO CTapeHusi

* Mpouenypa MCKYCCTBEHHOIO CTapeHus 3aB1CUT OT TuMna BCneHuBatoLero peareHta (cm. EN 13165-2008).
PacueTHbIN k0ahdULIMEHT BCEX TUMOB NaHENEN C MeTannM4yeckon (BO34yXOHENPOHMLLAEMON) OOLLIMBKOW yKa3biBaeTCs
¢ npupatleHvem, pasHbiM 0,001 Bt/(M*K), EN 13165-2008.

Tabnuua 9.

HomuHarnbHbIN 1 pacyeTHbIN KO3 dMUMEHTbI TENNONPOBOAHOCTU CTPOUTENBHBIX MaTepuanos COrnacHo
CHwul1 23-02-2003

KoadhdpuumeHnt Ycnosus Ycnosus
XapaktepucTuka

TENnonpoOBOAHOCTH akcnnyatauum A aKcnnyataumm
KoadhcpuumeHt CornacHo F'OCT 7076-78, KoadhcpuumeHt KoachduumeHTt
TENnonpoBOAHOCTN cpeaHeapvdMeTn4eckoe TENnonpoBOAHOCTM TENnonpoBOAHOCTH

3Ha4eHue KoadhduumeHTa npw aKkcnnyaTauum npu aKkcnnyaTaumm

TEeNMNoNpPoOBOAHOCTMN Kak B ycnoBusx 2% B ycnosusx 5%

MUHMMYM NATK 06pa3LoB YBINaXHEHWS YBMNaXHEHWs

B CyXOM COCTOAHUN

§2.3 PACHET KO3 ®OUNUMEHTATENNONEPEOAYN NAHENN U M TEPMUWYECKOIO CONPOTUB/TIEHUA R

MoMUMO KO3 PULIMEHTA TENONPOBOLHOCTY, [ ONMUCAHNS TEMNIOU30NUPYIOLLIMX CBOWCTB PasfNYHbIX OrpaXkaatoLLImx
KOHCTPYKLMI (CTEH, NOTOMNKOB, KPOBIM 1, B YACTHOCTU, COHABUY-NAHeNen) NCnosb3yoT Takme napameTpsbl,

Kak koadhmumeHT Tennonepedayn U n TepMmyeckoe conpoTtuenexne R. Yepes koadpdmumeHT U dhopmyna Ans notoka
Tenna yepes CTeHy U3 CaHABWY-MAHenel 3anuncbiBaeTcs

Q=USAT (2)

roe U — koadhuumeHT Tennonepenayn CaHABUY-NAHENN, 3aBUCALLNIA OT ee TOMLWMHbI U UMEKLLNI pa3MepPHOCTb
BT1/(M**K); S — nnowaab NOBEPXHOCTU CTEHKU B M?; @ AT — pasHOCTb TemnepaTtyp Bo3ayxa no o6e CTOPOHbI COHABUY-
naHenu, HasblBaemMas eLle TemMnepaTypHbIM HAaNnoOPOM.

Tepmuyeckoe conpoTvBrieHre R xapaktepmayeT cnocobHOCTb Tena (NMMbo ero NoBepXHOCTU UMK Crost) NPensATCTBOBaTh
TENNoBOMY ABWKEHMIO MOreKyn. PasnuyatoT nonHoe TepMmyeckoe conpoTrBneHne, obpaTtHO nponopuyoHansHoe

Ko PMLMEHTY Tennonepeaayn, NOBEPXHOCTHOE TEPMUYECKOE CONPOTMBIIEHNE, 06paTHO NPONopLMOHanbHoe

KO3 PULMEHTY TENNOOTAAYUU, U TEPMUYECKOE COMPOTUBIIEHNE CIOS, PAaBHOE OTHOLLEHWIO TOSLMHBI CIOS K ero
KO3(PPULMEHTY TENNOMNPOBOAHOCTY.

KoathdpmumeHT Tennonepenaumn U B 6onee obLiemM crnydae onpenensercs kak

U= ! + ¥
R, +%+7(di+Ae)+%+Rg B
i: ‘design i3 (3)
roe
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d, — HomuHanbHas TonwuHa cpefHero crnos (6e3 yyeTa TOMLWMUHLI 06LIMBKM), M
t, — HOMMHanbHasa TonWmMHa BHYTPEHHe OBLIMBKU, M

t . — HOMWHasIbHasA TOMLMHA BHELIHEN OBLWMBKA, M

Agesign — PACHETHbIN KO3 DULIMEHT TEMIONPOBOAHOCTY CpeaHero cnosi, BT/(M*K)

A, — pacyeTHbI KO3 MDULMEHT TEMNONPOBOAHOCTHN BHYTPeHHen obLunsku, BT/(M*K)

A, — pacyeTHbIN KO3ULIMEHT TENNONPOBOAHOCTH BHeLLHe obwwnsky, BT/(M*K)

A® — pononHuTenbHasa TOMNWWHA, co3faBaemas 3a cHeT NPodUNMpPoBaHUs, M

Y — koadppumLmMeHT Tennonepeaayy CTbIKOB B pacyeTe Ha MeTp WNPUHbI naHenu, BT/(m*K)
B — ofOwasa wuprHa naHenu, m

R, — NoBepxHOCTHOE TepMUYECKOE COMPOTUBIIEHNE BHYTPEHHE NOBEPXHOCTN, M**K/BT
R,. — NOBEPXHOCTHOE TEPMUYECKOe CONPOTUBAEHNE BHELLHEN NOBEPXHOCTU, M**K/BT

CornacHo EN ISO 6946, Rsi u Rse NPMHMMAIOT 3HA4YEHWs!, yKa3aHHble B Tabnuue Huke.

Tabnuua 10.
HanpaBneHve noTtoka Tenna

HanpaeneHve noTtoka Tenna

KpoBnsi CTeHbl Mon
BHYTpeHHsI MOBEPXHOCTb 0.10 0.13 0,17
R,, M?K/BT ’ ’ ’
BHeLLHsI91 NOBEPXHOCTb 0,04 0,04 0,04

R_, M?K/BT

se’

BenuuuHa Ae, umetollas 6onbluoe 3HaYeHne A KPOBENbHbIX NaHenew, 3aBncuT oT hopMbI
1 BbICOTbI MPOUINPOBKY.

PucyHok 6. b
OnpepeneHne BenuunHbl Ae cornacHo EN 14509: b, = 20 2
MM, b, =60 MM, h =40 mm, p = 250 mm b,
ans naHenen «MpodpXonoa» A " _h
d.
p
Tabnuua 11.
Onpepenexune Benu4ymHbl Ae (MM) AN KPOBEMbHBIX MaHENen
BbicoTa pebep h, mm
10<h <25 25<h <50 50<h <70 h > 70*
r < 25% 1 2 2 2
25% < r < 50% 3 5 6 7
50% < r < 60% 5 9 12 14
60% < r <70% 7 12 16 19
70% < r < 85% 8 15 20 24

*[pu h > 120mMm TpebyeTcst Gonee TOYHbINA pacyeT
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3pecb

P 100 e 16% @)

OTctoga BMAHO, YTO AN KpOoBerbHbIX NaHenen «MpodXonoa» Ae = 2 MM.

dopmyna (4) MoxeT ObITb NPeACTaBreHa B anbTepHaTUBHOM BUAE:

1 1,0
U= [l+fpim - J
Rj +L+M+L+RE B
j'f /’ide:lgn /’i’ﬁ

rae f, — Ko3athuumMeHT Tennonepeaaqm CTIKOB B pacyeTe Ha MeTp AnHbI CThIKOB, CM. Tabnuuy 12.

Tabnuua 12.
KoadhdumumeHT Tennonepenaun ctbikoB (fieint) 4NA CTanbHOW OOLLMBKM

joint

TonuwmHa, Mm

Kposns CreHa
60 0,04 0,20
80 0,04 0,20
120 0,04 0,10
160 0,04 0,10
200 0,03 0,10

B kauecTBe npumepa paccuntaem koahumumeHT Tennonepegaym creHosomn MY caHgBuy-naHenu TonwmHon 100 mm
1 WwrpuHor 1190 MM ¢ MeTanMyeckon obLIMBKON TomwmHom 0,5 mm:

* BHELUHSIS1 MOBEPXHOCTb: Rse = 0,04 M*K/BT * 0,5 MM cTanbHom nNncT: A = 60 BT/(M*K)

* 0,5 MM cTanbHom NnCT: Are = 60 BT/(M*K) * BHYTPEHHSAA NoBepxHOCTb: Rsi = 0,13 M**K/BT
* 100 MM MITY: Agesign = 0,026 BT1/(M*K)

CornacHo opmyne nmeem:

1
U= '(1+01'i)“‘026
: -3 X -3 i -3 s 11 =~ ’
0,04+ 0,5-10 . 102-10 . 0,5-10 + 013 ;18

60 0,026 60

(6)
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§2.4 CPABHEHME TEM/1I0M301AUMOHHBIX CBONCTB CTPOUTE/IbHBIX MATEPVA/IOB

MoHsITME TEPMUYECKOTO CONPOTUBIEHMS NO3BONSET HArMsSAHO CPaBHUBATL TEMNOMU30NSILNOHHBIE CBOMCTBA Pa3fIUYHbIX
MaTepraros.

B Tabnuue 13 npenctaBneHbl kKO3 PULMEHTLI TEMMONPOBOAHOCTM PA3NINYHbIX CTPOUTENBHBIX MaTepuanoB, BblYUCIIEHHbIE
Ha OCHOBE AeKnapupyemMoro KoadduumneHTa TennonpoBoAHOCTH, a Takke B rpadmyeckon dopme nokasaHo,

KaKOWN TOMLWUHbI 3TU MaTepuarnbl 4OMKHbI ObiTb, YTOOLI 06ecneunTb Takyto e Tennounsonsauuto, kak 100 mm cnow
neHononuypetaHa PUR vnu PIR.

Tabnuua 13.
TennonpoBoAHOCTb CTPOUTESNBHBIX MaTepraroB 1 CPaBHEHME TOSLLMHBI UX CITOEB, NPy KOTopow obecneynsBaeTcs
oAnHakoBas no ahPEKTUBHOCTU N30naunsd, B rpadnyeckon gpopme

Matepuan A, BT/(M*K) TonwwmHa, MM 1760
nny (PIR/PUR) 0,022 100 1430 | |
MeHononuctnpon 0,04 190 ___
MuHBaTa 0,046 209 714 sl
[epeso 0,15 714 H
KepamautobeToH 0,3 1430 ___

100 199 -
CTpoutenbHbIi Kupnmy 0,37 1760 rfﬁfm

Bce cTpouTenbHble Mmatepuarns! Npy ykazaHHoN B Tabnuue TonwyHe obnaaatoT oguHaKoBbIM CONPOTUBIEHNEM
Tennootaade 4,76 m>*K/BT.

§2.5 TEN/IOEMKOCTb TPEXC/I0WHbIX MAHENEN
MaHenu npeacTaBnaoT cobom Nnerkne CTPoUTeNbHbIE KOHCTPYKLIMK, @ 3HAUUT, OTIMYAKTCA OTHOCUTENbHO HeBosbLUION

CMOCOOHOCTBIO HakannMBaTb TEMSO No CpaBHEHUIO C TPaAUUMOHHBIMN MaTepuanamuy, TakuMn Kak, Hanpmmep, 0OeToH.

TennoemkocTb C Kakon-nmbo YacTy CTPOeHUs onpeaensieTca ee cpeaHen yaenbHom TENNOeMKOCTbIO
C TennoemMkocTbto MaTepuana Bt/kr*K u maccon m [kr]: C = mc [BT/kr*K].

Hwxe B Tabnuue npmBeaeHbl 3Ha4eHnA yueanon TENOeMKOCTU U NNOTHOCTU HEKOTOPbIX
CTPpOUTENIbHbIX MaTepunanos.

Tabnuua 14.
YoenbHas TENNOeMKOCTb CTPOUTESNbHBIX MaTepranos
MaTtepunan A, BT/(M*K) TonwwmHa, Mm
BeToH 2300 900
TNerkui 6eToH 500 1000
[Oepeso 500 2300
MuHBaTa 7800 500
KepamautobeToH 70-150 1030
PIR, PUR 40-42 1400

CpaBHUM TEMNJIOEMKOCTb OETOHHOW CTEHbI TONLWMHON 100 MM C TENIOEMKOCTBIO TakoW e no TonwmHe PUR caHaBuY-
naHenu. byaem cuntaTtb, 4YTO TONLWMHA cpeaHero cros coctaenseT 100 MM, a NMCTOB MeTannMyeckomn
obwumnBkn — 0,5 Mm.

BeTtoH 100 mm: C = 2300 x 0,1 x 900= 207 103 B1/K
CaHaBuy-naHens ¢ PUR 100 mm: C =40 x 0,1 x 1400 + 7800 x 0,001 = 5607,8 ~ 5,61 103 B1/K
V3 cpaBHeHus1 crneayeT, YTo TENNOeMKOCTb 6eToHa NpeBbILAEeT TENIOEMKOCTbL NaHenen 6onee yem B 36 pas.

[ina Bo3BeAeHWs1 BHYTPEHHUX CTEH U NEPEKPbITUI B COBPEMEHHbIX 34aHUSX BbIrOAHEE UCMNOMb30BaTh MaTepuansl
¢ GOnbLUON TENNOEMKOCTBI0, KOTOPbIE CMOCOGHBI aKKyMynMpoBaTb 3HAYMTESIbHOE KONMMYECTBO Tenna.

OpHako, ecrnv peyb UAeT 0 BHELLHMX CTeHaXx, LieniecoobpasHee oTAaTb NpeanoyTeHe MaTepranam ¢ XopoLUnMmm
TENNon3onsALMOHHLIMM CBOMCTBaMM. B aToM criyyae noHago6UTCs ropasao MeHblLe SHeprun Ansa noaaepkaHus
3a[aHHON TemnepaTypbl BHYTPU NOMELLEHUS, MPUYEM KaK MOHUKEHHON (B XONoAUNbHbIX cknagax u T. n.),

Tak U KOMGOPTHON B BbITOBOM MiaHe B aAMUHUCTPATUBHBIX U XUIbIX 30aHUAX. ECNy BHELIHWE CTEHbI BbIMOMNHEHbI
13 NErkMX KOHCTPYKLUIA C HEBLICOKOW TEMMOEMKOCTbIO, TAKUX Kak COHABWY-MaHenu, To Tpebyemas Temnepatypa
YCTaHOBUTCS B MOMELLEHUN CYLLIECTBEHHO BbiCTpee.
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§2.6 MOCTbI XO0100A N MUHNMUWN3ALUWA NTEM/TIOBbIX TOTEPD

MocTamu xonoga HasbIBalOT y4aCTKN OrpaXaaroLLmnX KOHCTPYKLUUA, Xapaktepusyruwnecd NOHNKEHHbIM
TePMUYECKMM CONPOTUBITIEHNEM. OHM 0ObIYHO BO3HUKAIOT npyv MOHTa)e NaHenewn, Koraa martepuan ¢ XopoLuen
TEennonpoBOAHOCTbLIO, HAaNpumMmep, mMetasns, OAHOBPEMEHHO KOHTAKTUPYET C BHyTpeHHeVI 1 BHELLHEN CTOpoHamMMn
naHenu. Takue Y4acCTKM He TONbKO yBeIM4nBatroT TennoBble NOTepU, HO U CO3aal0T PUCK KOHOEHCaLUMn Bnaru

Ha NOBEPXHOCTU NaHenn.

Mo3aTOMy MOHTaX CIHABWY-NaHenel NpoBOAMTCSA COrfacHO onpeaeneHHbIM NpaBuaM, ¢ UCMNonb3oBaHWeM cneumnanbHo
pa3paboTaHHbIX Y3roB, NPeAoTBpaLlaoLLMX BO3HUKHOBEHE MOCTOB XoroAa. [lBepHble 1 OKOHHbIE MPOeMbl TakkKe
06pamMnsoT cneuyarbHbIM NpepbiBaloLWUM Npogunem.

B kauecTBe KpenexHbIX Camope3oB HEOHXOAMMO UCMONb30BaTh CheLManbHble CTanbHbIE LYPYbl C HU3KON
TennonpoBoAHOCTLIO, MO BO3MOXXHOCTU C MarnbIiM nonepeYyHbiM ce4eHnem 1 c pe3|/|H0|3017| npoxnap,Kon.

Mpu BO3BEAEHNM 30aHUIA U3 CIHABUY-NAHENe cneayeT npexae Bcero nsberat 06pasoBaHMs MOCTOB Xorofa.
OT KayecTBa MOHTaXa 3aBUCUT, HACKOMNbKO 3PEKTUBHO NaHenun 6yayT BbINOMHSTL CBOK OCHOBHYH (DYHKLIMIO —
obecneymBaTb TENOMIONALMIO.

Tabnuua 15.
OCHOBHbIE XapaKTepPUCTUKM CTEHOBbLIX CaHABUY-NaHenen «MpodpXonoa» ¢ HanonHUTeNemM
13 neHormnonMnsounaHypara

Tvn HanonHuTens PIR

3anmBoyHas NNoTHOCTb (384 2)kr/m®

TonuwwuHa naHenen, Mm 40 50 60 80 100 120 150 200
Bec, Kiw? 8,5 89 97 104 112 119 131 15
MakcumanbHasa anvHa 16 000 mm

LnpuHa 1210 mm; 1020 mm

Pabouas wupuHa 1190 mm; 1000 mm

TonuwumHa metanna 20,4 mm; £0,7 Mm

TonwwmHa meTanna (HepxaeetoLLero) 20,4 Mmm; 0,6 MM

MoBepxHOCTb MeTanna npodunmpoBaHHas / rmagkas

CtaHgapTHOEe UCMOoSHeHne RAL 9003/Zn (HekpalleHblIli OLIMHKOBaHHbIV NUCT)
KoadhcprmeHt 0,022 B1/m*K

TENonpoBOAHOCTH

Eggg%‘?r’:;ﬁ::;ﬂTepM”‘*ec"Oro 1,90 238 28 381 476 571 714 952

BnaronornouieHne 3a 24
yaca npu OTHOCUTENBHOMN 12,5%
BMaXHocTn Bo3gyxa 96%

Bopgonornotienve 0
3a 24 yaca npu NofiHOM 2,5%
norpyxxeHuu, % ot o6bema
3Bykounsonauus 25 nb
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Tabnuua 15.1.
OCHOBHblE XapaKTepnCTUKM CTEHOBbLIX CaHABUY-NaHernen «lMpodXonoa» ¢ HanonHuTenem
13 neHononuypeTaHa

Tvn HanonHuTens PUR

3anmBoyHas NNoOTHOCTb (38£2)kr/m®

TonwwmHa naHenen, Mm 40 50 60 80 100 120 140 150 160
Bec, KW 9,5 99 107 116124 132 141 145 149
MakcumanbHas gnvHa 9 300 mm

LLnpuHa 1210 mm

Pabouyas wupuHa 1190 mm

TonuwumHa metanna >0,4 Mm; < 0,7 Mm

TonwwmHa meTanna (HepXxaBetoLLero) 20,4 Mmm; <0,6 MM

MoBepxHOCTb MeTanna npodunupoBaHHas / rnagkas

CraHpgapTHOE MCMOrHeHre RAL 9003/Zn (HekpalleHbI OLIMHKOBaHHbIV FIUCT)

Koadpuument 0,022 Brim*K

TEennonpoBogHOCTH

KoadhpuLMEeHT TepMMYECKOro 190 238 28 |38L 476 571 667 714 @762
conpoTuBneHnsa

BnaronornoweHne 3a 24
yaca npv OTHOCUTENbHOW 12,5%
BNaXHOCTK Bo3ayxa 96%

BogonormnoLleHve 0
3a 24 yaca npu NosIHOM 2,5%
norpyxxexHun, % ot obbema
3Bykom3onaums 25 b
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Tabnuua 16.

OcHoBHbIE XapakKTepUCTUKN KpoBeJbHbIX CoHABUY-NaHenemn «I'Ipod:)Xono,u,» C HanonHuternem

13 neHononumnsounaHypara

Twn HanonHWTENA

3anuBoyHasi MIOTHOCTb

TonwwuHa naHenen, Mm

Bec, kr/m?

MakcumanbHas anuHa

LnpuHa

Paboyas wuprHa

TonwmHa meTanna

TonwuHa meTtanna (HepxaBetoLLero)
[MoBepxHOCTb MeTanna
CTtanpapTHOE MCMNOrHeHne
KoadhduumeHT TennonpoBogHOCTU

KoadhdbmumeHT Tepmmyeckoro
CONpPOTUBIIEHMUS

BnaronornoweHne 3a 24 yaca npu
OTHOCUTENBbHOWN BNaXHOCTU
Bo3ayxa 96%

BopgonornouieHne
3a 24 yaca npwv NOmnHOMm
norpyxenuu, % ot oobema

3Bykon3onaums

Tabnuua 17.

PIR

(38 2)kr/m?®

30 40 50 60 80 100
9,4 9,8 10,3 10,7 11,5 12,3
16 000 mm

1071 mm

1 000 mm

20,4 mm; 0,7 Mm

20,4 mm; £ 0,6 Mm

npodunupoBaHHas / rmagkas

RAL 9003/Zn (HekpalleHbIi OLIMHKOBaHHbIV NUCT)

0,022 B1/mK

1,52 2,0 2,48 2,95 3,90 4,86

1-2,5%

2,5%

35 n0b

MoXapOCTOMKOCTb CTEHOBBIX M KpoBerbHbIX PIR- n PUR-naHenen

Kputepum

[penen orHecToMKoCTU

Knacc noxapHow onacHocT
"pynna roptoyecTtn
"pynna BocnnameHseMocT

Obimoo6pasytoLlas
CnocobHOCTb

"pynna no ToKCMYHOCTH
NPOAYKTOB ropeHus

"pynna no pacnpocTpaHeHuto
nrameHu No NoBEPXHOCTU

n 40 60
POAYyKUMA MM MM
CteHoBble PUR-naHenu El 15
CteHoBble PIR-naHenu El 15 El 30
KpoBenbHble PIR-naHenn RE 15 RE 30
KposenbHble PIR-naHenu K1 (15)
M
B1
03
CteHoBble PIR-naHenu
T2
PM
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80—
120 mm

ElI 30

RE 30

120 150

131 14,4

581 7,24

150—
200 mm

El 45

RE 30



§2.7 UBET C3HABUY-NAHE/EN

LiBeTa naHenemn nogpasaensaoTcs Ha TPW rpynbl B 3aBUCMMOCTU OT TEPMUYECKOTO MOTSIOLLEHNS SHEPTUN.
pynnbl onpefenstoTca cornacHo Tabnuue 18. CeeTrble OTTEHKU NOMOLWAT MEHbLUE CBETOBOW SHEPTUN 1 fyylle
oTpaxatoT. He pekomeHayeTcs akcnnyataunst naHenen temHbix usetos (11, 11l rpynna Ral no EN 14509) nog
BO3[eNCTBMEM NHTEHCUBHOIO COMHEYHOTO U3MyYEeHNs.

B cootBeTCcTBMU C EBpONENCKMM CTaHAAPTOM Ha COHABWY-MAHENV ¢ MeTannunyeckumu obnmuoskamm EN 14509,
Temnepatypa T Hapy>KHOW OBnULIOBKM MMEEeT MaKCMMarbHOe 3HavYeHne, XapakTepHoe Ans feTHero neproga, Kotopoe
3aBUCUT OT LBeTa N KoadduLMeHTa OTpaKeHNs ee NoBEPXHOCTU. 3HaveHns T ABASIOTCA MUHUMAnbHBIMW AN pac4eToB
npeaenbHOro COCTOSAHNSA OT CONHEYHON paguaumni.

CornacHo EN 14509 makcvmManbHble TemnepaTtypbl, BO3HVKAOLLME Ha MOBEPXHOCTU COHABUY-NaHenen, MoryT
pocturatb 3HadeHun T=55 °C gna rpynnel |, T=65 °C gnga rpynnsi 1l, T=80 °C gna rpynnsl 1.

Tabnuua 18.
Pasbuska LseToB no kaTtanory RAL Ha rpynnbl
pynna I, T=55 °C pynna Il, T=65 °C pynna 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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[JIABA3.BHELWWHUE HATPY3KUW
HATTAHEJ/IU

§3.1NPUYNHbI AEDOPMALINU MAHETEN N3-3A PABHOCTU TEMMNEPATYP HA X MOBEPXHOCTAX

Mpu BbIOOPE LBETa NaHenen AN BHELLUHNX OrpaXKaatoLLMX KOHCTPYKLMA HEOBXOANMO YYUTLIBATL BO3MOXHYIO
aecbopmauuio naHenew B pesynbTaTte HarpeBa MX BHELLHEN CTOPOHbI U3-3a CUITbHOro cBeTonornowexus. NMpobnema
MOXET BO3HUKHYTb Mpu MNoBbIX YCNOBUSX, KOrAa TemnepaTtypa Mexay nuctamm o6LLMBKN NaHenen CUNbHO Pa3HUTCS.
Tepmuyeckas gedopmMaunms, Bbi3BaHHasA Takon pasHOCTbIO TeMnepaTyp, XapakrepuayeTtcs KOadULUEHTOM NIMHENHOTO
TEPMUYECKOrO pacLumMpeHns metanna ol:

AL =aL-L- AT
@)
roe L — nuHenHas anvHa (wvpuHa) nadenu, AL — BenuymHa Tepmuyeckoro yanvHenus, AT — nepenag temneparyp.

B 3aBucumocTun oT coctaBa matepuana koadduumneHT AL MeTannmMyecknx nucTos BapbupyeTcs ot 11*10¢ go 13*10°
(1/°C). Mpwn konebaHnsix TemnepaTypbl €r0 3HaYEHNEe OCTAETCA NPaKTUYeCKN Hem3MeHHbIM. Ecnn Temnepatypbl

Ha NMOBEPXHOCTSIX COHABMWY- NAHENN pasnmnyatoTcs, To naHenb 6yAeT UCMbITbIBaTh NonepeyHyo AedopmMaLimio.
BenuunHa npornba B LeHTpe naHenu AnvMHON L npu 3TOM COCTaBuT:

AX =&

8 ®

roe 6 = (02T2 - alT1)/D rae D — paccTosiHne mexay LeHTpaMy meTannuyeckmx nuctos, T1 n T2 — Temnepatypsbl
NNCTOB OBLLNBKM.

Ons pecdopmauum naHeny TonwmnHon d, obLINTON MeTanmM4YecKMMm NMCTaMn O4UHAKOBOW TOMLWMHbLI O, MOMNYYUM:

a AT L2
8(d-9) ©

3HaueHus gedopmavmm onst naHenen AnuHom 3 u 6 M npu pasHocTu TemnepaTtyp 55 °C Ha BHYTPEHHEM U BHELLUHEM NUCTax
obwmBKM NpuBeaeHbl B Tabnuue 19.

AX

Tabnuua 19.
Tepmunyeckas gechopmauma naHenen AnuHo 3 n 6 M npu pasHocTn Temnepatyp 55 °C mexay nuctamu oBLUMBKY

Tepmuueckas aedopmaums npu AT =55 °C, cm
TonwuHa naHenu, Mv

L=6wm L=3m
40 7,43 1,86
50 5,94 1,49
60 4,95 1,24
80 371 0,93
100 2,97 0,74
120 2,48 0,62
150 1,98 0,50
200 1,49 0,37

M3 Tabnuubl cnegyeT, Y4TO NPY UCMONb30BaHWN NOABEPXKEHHbBIX CUITbHOMY HarpeBaHWIo NaHenen ¢ BHeLLUHeN 06LWBKOM
TEMHbIX OTTEHKOB, BXOAALWMX B rpynnbl || unw 11, uenecoobpasHee BO3BOANTL Marnbie NPOneTh.

Bbibop MakcuManbHoW ANWHBLI Anst ogHoNponeTHon cteHoBon naHenu (MCT) cnegyeT npov3BoanTb CornacHo Tabnuue
20, ans ogHonponeTHou kpoeenbHow naHenwu (MKT) cornacHo Tabnuvue 21.
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Tabnuua 20.
MakcumanbHas gnvHa MNMCT, meTpoBs, B 3aBucumocTu OT rpynnbl RAL (cornacHo Tabnuvue 18)

TonwwuHa naHenu, Mm Mpynna | Mpynna Il pynna Il
(T=55°C) (T=65°C) (T=80°C)
40 4,9 38 2,8
50 6,2 4,8 3,6
60 74 5,8 4,3
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
Tabnuua 21.

MakcumansHas gnvHa MKT, meTpoB, B 3aBMcMMOCTM OT rpynnbl RAL (cornacHo Tabnuue 18)

TonwwuHa naHenu, Mm pynna | Mpynna Il pynna Il

(T=55"°C) (T=65"°C) (T=80°C)
30 4.4 3,6 29
40 5,0 4,0 32
50 57 4,5 35
60 6,4 51 3.9
80 81 6,4 4,8
100 9,9 7,7 5,8
120 11,7 91 6,9
150 14,5 11,3 85

§3.2 HECYLLAA CMOCOBHOCTb CTEHOBbIX MAHE/EN

B npoTtnBOBEC TPaAMLMOHHBIM TEMMOU30NALMOHHBIM MaTepuanam, KOTopble MPUMEHSIOTCS TOMNbKO B KAYECTBE
yTennuTenen, CoHABNY-NaHenn NpeacTaBnsaioT cobor camoHecyLLMe KOHCTPYKLUUN ANns HeOOMbLUNX CTPOEHUNA.
B yacTtHOCTW, AN XONOoAWMbHBIX Kamep.

O4yeBMOHO, YTO NO OTAENMbHOCTU ABA TOHKMX CMOS MeTarnsa 1 Crioi XXecTKoro neHononnypeTaHa He obnapgatoT Takon
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e HecyLLen cnocobHOCTLI0, Kak COHABUY-MAHErNb B LIenoM. M3-3a cBoeln He3HauyMTeNbHOM XXeCTKOCTU Ha U3rnd

TOHKME MeTannmMyeckmne NUCTbl OOLLIMBKM eABa N MOTYT BblAEpXaTb COOCTBEHHbIV BEC. TOYHO TaK e CPeAHWIN CIow

13 nonuvypeTaHa AOCTaTOMHO ferko AedopMupyeTcs BCreacTBne HM3Koro moayns ynpyroctu. OgHako Bce BMecCTe

OHM 06PasyrT TPEXCMONHY KOHCTPYKLMIO C BBICOKOW HECYLLEeN CnocobHOCThI0. [TonepeyHas Harpyska B Takon
KOHCTPYKUUK pacnpegenseTcs crieqyowmm obpa3om: narnbarLmn MoMeHT BOCNPUHMMAIOT TOSbKO BHELLHME Crou,

Tak Kak cpeaHun crion obnagaeT Marnomn XeCTKOCTbIO NMPY PACTAXKEHUN 1 CXaTWUM MO CPAaBHEHUIO C HAMU,

a nonepeyHoe ycunve, HaobopoT, MPUHMMAET Ha cebs cpeaHWI CroK, MOCKONbKY BHELLHUE CIOU 1U3-3a CBOel HebomMbLLO
TONLLMHBI HE CNOCOGHBI BOCMIPUHMMATL MOMEPEYHYI0 Harpy3ky.

Takum o6pasom, ycunue cosvra 4eNCcTByeT Ha CPEAHWUIA CION, KOTOPbIA U OTBEYaET 3a HECYLLYI COCOOHOCTbL BCel
TPEXCMNONHOW KOHCTPYKLMKN. C yBENNYEHNEM €ro NPOYHOCTN Ha CABUI BO3PACTAET XECTKOCTb BCEN NaHenu.
OTmMeTUM, 4TO ecnu NaHenb cCHabxeHa NponMNUMpPoBaHHON OBLLMBKOW, TO Ha pacnpefeneHne nonepeyHon Harpyskm
BNUAET U coObBCTBEHHas U3rMbHasa XeCTKOCTb NTMCTOB 06LMBKM. B aToM cnyyae nsrmbaroLmin MOMEHT 1 NonepeyHoe
ycunve BOCMpUHMMAET Kak cama O6LUMBKa, Tak 1 BCS MAHENb B LIENIOM: Ha BEPXHWI CMNOW MeTanna AencTByeT ycunume
oXKaTus, Ha HWKHUA — ycunue pacTskeHus, a Ha cpegHui cnow ua MY — ycunue casura.

YTto6bl cpegHuUii Cnowv naHenu BocnpvHMMan casuraroLwmne ycunms n obecnevmsan yCToMYMBOCTb BHELLHUX CIOEB,
Crnov AOMKHbI BbITb MPOYHO COeAUHEHbI, APYrMMU ClioBaMu, HeobXoaMMa xopoLuas aaresusi.

MexaHu4eckne XapaKTepUucTukun TpeXCJ'IOI7IHbIX naHenen, Kkak npasuio, onncbiBatoT C MOMOLLbHO TEOPUN 6anok,
B KOTOPYIO BHOCAT HEKOTOPblE NSAMEHEeHUA, Yy4NUTbiBaloWne COBUroBble XapakTepucTtukm cepagueBuHbl naHenenm.

PaccmoTtpum 6anky B Buae coHABMY-NaHenu ¢ ob6nmLoBKOM N3 MeTannyecknx nmcToB OANHAKOBON TOMLWUHBI O,
MexXay KOTOPbIMU 3aKM4eH OAHOPOAHBIN cpegHuin cnow na MY tonwmHon d-26 n gnuHon L (pucyHok 7).

B nepByro ovepenb onpeaenum VI3FM6Hy}O XKeCTKoCTb naHenu D. Ecnn narnbHas »ecTkoCTb 00bIYHOW JJ,ByTaBpOBOVI
Ganku onpependeTcsd Kak npou3seneHne moayna ynpyroctu (GﬂaCTM‘-IHOCTM) Ha MOMEHT UHepumm |, TO n3rndHas
XeCTKOCTb CaHABUY-NaHenn paBsHa cymme XKECTKOCTEW ee OTAemNbHbIX CIOEB, Npn 3TOM XXEeCTKOCTb KaXoro crosa
paccynTbiBaeTCA OTHOCUTESIBHO ueHTpaanoﬁ ocu:

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

D

roe E. u E. — moaynu ynpyrocti MeTannu4eckmx JIMCToB 1 MONNypPeTaHOBON CepALEBUHbI COOTBETCTBEHHO,
ocTarbHble BENUYMHbBI MOKa3aHbl HA PUCYHKe 7.

PucyHok 7.
MpeacTtaBneHve caHaBuY-naHenu B Buae 6ankn. OCHOBHble 0603HaYeHNS

!
) ‘
F . 4 ! 'c‘ g‘ o
A ~ ; =
| — | C UI "’X x c
o) o
........ dl 2 o
- L2 L2 " 5 % s
x < ' '
W X

lMepBoe cnaraemoe B BbipaXXEHMN COOTBETCTBYET U3MOHON XKECTKOCTU JIMCTOB MeTann4yeckom o6LLMBKA
OTHOCUTENBHO MX LIEHTPanbHOW OCK, BTOPOE NpeacTaBnsieT cobom U3rmbHyo XXeCTKOCTb MeTanIM4yecknx nmcToB
OTHOCUTENBHO LEHTParibHOM OCY NaHenu, TPETbE OMUCLIBAET XECTKOCTb MONMYPETAHOBOW CepaLEBMHbI
OTHOCUTENBHO €€ 0CU, KOTopasi, B NPUHLMMNE, COBNAAaET C LEHTPAIibHOM OCbO MaHenNMu.

MepBoe cnaraemoe B BbipaxkeHun (10) cocTaBnsieT MeHee 1% BTOPOro, eCriv BbINOMHAETCS CrieaytoLlee yCrioBue:
d E.5-(d-6)
—>6,7 == #; 6,7
5 E.(d/2-6)

(11)

Takum obpasom, ecnu ycrosue (11) cnpaseanuso, popmyny (10) MOXHO nepenucaTb B BUAE:

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

D

(12)
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Haxe ons camow TOHKON naHenu TonwwmHon 40 mm d/6=80 > 6,7, a 3HauuT, hopmyna (12) BepHa. Mockonbky
Mbl CYMTAEM, YTO TOMLUMHA MEeTannyeckon obLIMBKN HAMHOIO MeHbLLE TOMLLMHBI NaHenu: 8/d<1, To nepBbIM
cnaraembim B popmyne (10) no cpaBHeHMIO C ABYMS APYTYIMUA MOXHO NpeHebpeyb.

BTopoe cnaraemoe B chopmyne (12) coctaBnsieT meHee 1% nepBoro, ecnu
E,5-(d-6)

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

(13)

Moa Harpy3kon B NaHensiXx BO3HUKAKT HanpsXXeHUsl, KOTopble, MPU HEKOTOPbIX AOMYLLEHUSIX, TaKKe ONUCbIBaOTCS
Knaccuyeckow Teopuen 6anok. MNpu narmbe naHenu cunbl CXaTnsi BO3AENCTBYIOT HA HEE BbILLE KHENTPanbHOW» OCh
C-C, a cunbl pacTtsxeHnss — Huxe ocn C-C:

Mx
&, =—
D 4

rae XX — pacTshKeHue Unu cxaTue Ha paccTosHUM X OT HelTpanbHoi ocn C-C, M — caBuratoLuii MOMEHT,
D — 13rnbHas )ecTKOCTb NaHernu.

Y106kl NONYYMTb HANPsXKeHVe, BO3HUKatoLLee nNpu n3rmbe caHaBUY-NaHenu, Bennyviy gecdopmaumnn (14) cnegyet
YMHOXWTb Ha MOAYMb YNPyrocTu. Tak kak CaHABWY-NaHeNb — 3TO HEOAHOPOAHAs CTPYKTypa, TO MPoM3BeAeHNe
3anucbiBaeTcsa Ans pa3HbiX ee YacTten (CM. pUCyHOK 8):

am:&b} £—54x<£ —£<x<—i+5
D 2 2 2
(15)
o :%E(. —i+5<x<i—5
# D

(16)

3,El,er om — HanpsxXeHue B MeTansjimn4eckmx nmcrtax OOLLMBKMU naHenun, a op — Hanps>xeHue B I'IOJ'II/IypeTaHOBOVI
cepaueBuHe. MakcumanbHble Hanps>XxeHuna ocTuraroTcad, Korga X npuHMMaeT MakcumMmarnbHble 3Ha4eHNA B YKa3aHHbIX
npenenax:

w _ Md - M(diz—é]E

O—m =T~ ol 0_;3 C
2D D a7)

3pecb 0, — HanpsxeHue B MeTannmn4eckux nncrax obLWwmBKM NaHenu, a Up — HanpsaxeHune B I'IOJ'II/IypeTaHOBOI7I
cepaueBuHe. MakcumarnbHble Hanps>XxeHuna gocTurarTcAd, Kkoraa X npuHUMMaeT MakCumMmarnbHble 3Ha4YeHnA
B YKa3aHHbIX npeaenax:

KE® kE

x= +
Edr GeSe g

rae F — npunoxeHHas cuna, E_*J. — npovsseaeHne Moayns ynpyroctt CTasibHOW OGLUMBKY Ha e MOMEHT UHepLIK
(Unn, nHave, U3rMbHas XeCTKOCTb MeTannuieckon obLLMBKY), G. — MOAYMb CABWra NEHOMNONMYPeTaHOBOW CepaLEBUHbI,
S — nnouiaak ee NonepeyYHoro ceveHus.
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PucyHok 8.
M3rn6 TpexcrnonHon naHenu

X wrantt
............. -

T m-.-;-.-.'-.-.'::.';‘-'-—-—’i.-'-_‘?

\ T P &
) s = \‘

IR 8 | AX.,
— iy o AX
et S e : A\ X
ﬂw‘“w&—— ‘n 2 - >
d s M .._"‘ L 4
= —— O it
a-"—"—-'
O LI

Ha pucyHke 8 nokasaHo obLiee OTKIOHEHWE NaHen OT HOPMaribHOIO MOMNOXEHWs!, Bbi3BaHHOE U3rMBOM 1 COBUIOM.
MepBoe cnaraemoe B NpMBEOEHHOM Bhillie BbIpaXKEHNM, XOPOLLIO U3BECTHOE M3 Teopum Garnok, onuckiBaeT Uarmb
naHenu, a BTOpoe — ee CABMI, BO3HUKAIOLLIMIA 3a cYeT caBura cepaueuHbl. KoadpduumeHTsl K1 v ka2, 3aBucaLve
OT rPaHNYHbIX YCIOBWIA, NPUBEAEHbI B TabnmLe Huke.

Tabnuua 22.
Mpornbbl caHaBMY-NaHenemn

Cxema Harpysku ki k2 OnucaHve
AX
la L /N
e | 1 1 PaBHOMepHO pacnpegeneHHasa
384 § Harpy3ka. KoHubl 3aKkpenneHsbl
o l PaBHomepHO pacnpeneneHHas
384 8 Harpy3ka. KoHubl cBO6OAHbI
1 1 Jlokann3oBaHHas B LEeHTpe
192 4_ Harpy3ka. KoHubl 3aKkpenneHbl
i l Jlokanu3oBaHHas B LieHTpe
48 4 Harpy3ka. KoHubl cBOGOAHBI

[ns MomeHTa nHepumm J 1 nnowaam nonepeyHoro ceveHus yTennutena nmeem:

S =119 (d - 20), rae 119 — wnpmrHa naHenu B cM, & — TOMLMHA MeTanMyeckon obLwnBkM, d — TONLMHA NaHeNw.
3pecb 1 ganee Mbl Ans NpocToThl ByaeM cunTaTh MeTaNMYeECcKyro OOLLUMBKY rMafKkomn, TO eCTb HENPOUIMPOBAHHON.
MpodmnupoBaHHasa 06LIMBKa OTNMYaeTCst ropa3no 6onee BbICOKMM MOMEHTOM UHEPLIMM, KOTOPbIN 3aBUCUT OT
rnyOuHbl NPOUNMPOBaHNA 1 NPpUAAET NaHENAM OOMOSTHUTENbHYI KECTKOCTb.

OfHOM 13 OCHOBHbIX XapaKTEPUCTUK YNPYrMX CBONCTB COHABUY-MAHENN CIY>XUT MOAYIb CABUra ee CpefHero cros,
KOTOPbIV B HaLLeM criyydae BbinonHeH n3 MMNY. 3ToT BaxHbI napameTp namepsetcs, cornacHo EN 14509, B npouecce
MCMbITaHUIA NAaHENM Ha U3rnd Npu YETbIPEXTOMEYHOM BO3OENCTBUN.

LnpuHa rpysopacnpeaenutenbHbIX NiacTuH Ls gomkHa coctaenAate 60—100 MM Anst npegoTepaLleHnst MeCTHOro
CAABNMBAHNA NTUCTOB OBLLMBKMA NaHenw.
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PucyHok 9.
Cxema ncnbiTaHui Ha Npormb npu 4-To4e4YHOM BO3OENCTBUM

F

F — npunoxeHHas cuna, r — Banuku pagumycom 15 mm, w — namepsiembli nuarmb naHenu, p —
rpy3opacnpegenutenbHble NNacTUHbl TONWUHON 8—12 MM U LUMPUHOW LS, 0 — BbIMYCK UCTIbITYEMON NaHenu,
He npesblwatowmii 50 mm.

MO,EI,yj'Ib casura cpegHero crnost GC paccynTbiBaloT No cbopmynaM:

E A E; 4,

STE, A ¢
rAr + B Ay
XKeCTKoCTb npu n3rnbe (19)
_AF-I
* 56,348,
" pedopmauus, obycnosneHHas narnbom (20)
AXS =AX - AX B pedopmaumsa casura (21)
_ AF.L
e =——
6deAXs mMoaynb casura (22)
roe

E., — mMoaynb ynpyrocT BEpXHEro nmcta obLunBKu;

A_, — “3MepeHHas nnoLyaab NonepeyHoro CeYeHNst BEpXHero nucta obLmekm A,

— M3MepeHHas nnoLaab NonepeyHoro CeYeHns HMKHero nucta obwmnekn E, —

MOZyIb YNPYrocTV HKHEro NncTa obLIMBKM

€ — N3MEPEHHOE PACCTOsTHUE MeXAY LeHTpaMU TSHKECTU JIMCTOB O6BLIMBKM, TO ecTb (d/2 - 6/2)

AX — nporub B cepeguHe nponeTa nNpv yBenuyeHun Harpy3sku AF, paccumTbiBaemMol No HaknoHy NMMHENHOro oTpeska
KPUBOW, BbIpakatoLLen 3aBMCMMOCTb Aeopmanumn oT Harpysku

d, — TonwwHa cpegHero cnos (dc =d — (81 + 82), To ecTb TONLWMHA NaHenu 3a BbIYETOM TOMLLUHBI 060UX

JINCTOB OBLLMBKM

b — n3mepeHHas wnpuHa obpasua.

VcnbiTaHus, npoBefeHHble B nabopaTtopum DowChemical cornacHo DIN 53294-1982, nokasanu, 4To Mogynb caBura
HebonbLmx obpasuos MY coctaensaeT 21 krc/m2. OgHako ANis CaHABUY-NaHenen 6onee BaxxeH MHTErpanbHbIi MoaY b
cAaBura, onpeaensieMblii METOA0M YeTbIPeXTOYEYHOro BO3AEeNCTBUS.

CornacHo pesynbTatam namepeHui, mogynb casura GC gns MMY-nanenen nexut B ananasoHe 40—45 krc/m2.

Mpu BbINONMHEHUN BCEX BBIMUCIIEHWIA Mbl YYUTLIBAEM, YTO NaHeNb NporndaeTcs nos BO3AeNCTBMEM PAaBHOMEPHO
pacnpefeneHHoro cobCTBEHHOroO Beca, TO eCTb Mo (POPMYMPOBKOM «Harpy3ka» HeobXxoaMmMo NpUHUMaTh TOMNbKO
BHELLIHIOK Harpysky, kKoTopasi 4eNCTBYET N0 HOPManu K rOpU3oHTaNbHO PacnonoXeHHOW NaHenM 1 HanpasreHa BHUS.
TemnepaTypy Ha NOBEPXHOCTAX CIHABUY-MAHENN B JAHHOM CIlydae CYMTaeM oanHaKkoBoW. [JonycTMMbI Npornd
CaMOHECYLLMX NMOTOMOYHBIX U KPOBENbHbIX MNAHemNen, Ha KOTOPbIX MPU MOHTaXe pa3peLlaeTcsl O4HOBPEMEHHO
HaxXoaUTbLCA MAaKCUMyM OOHOMY YeroBeKy, NpuHMMatoT paBHbiM L/200, rae L — anvHa nponeTta. [Ansa dacagHbix

1 CTEHOBbIX NaHeneun Jonyctumasi BenmimHa npornba cocraenset L/100.
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B Tabnvuax HWke npuBeAeHbl 3HaYeHNUsT 4ONYCTUMOWN Harpy3ku anst x = L/200.

Tabnuua 23.

[onycTnmMble 3Ha4eHNsi paBHOMEPHO pacnpeaeneHHon Harpy3kn Ans cTpontenbHblx naHenen «lMpodgXonoa»
C 3aKpeneHHbIMW KOHLaMu

TonwwmHa
naHenu, Mm

40
50
60
80
100
120
150
180

200

Tabnuua 24.

Honyctumas Harpyska (HeTTo), Krc/m?

OnunHa naHenu, m

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

806 521 376

33

48

63

94

125

157

206

254

287

21

33

44

69

94

120

160

199

226

CxeMa HarpyxeHus (qonyctumbli npormu6 L/200)

AX
-«

s

[lonycTumble 3HaYeHNs paBHOMEPHO pacrpeneneHHoON Harpy3ku aAnsa cTpouTesibHbIX NaHenen «MpodpXonoa»
CO CBOGOAHBLIMUN KOHLLAMM

TonwuHa
naHenu, Mm

40
50
60
80
100
120
150
180

200

JonycTtnmas Harpyska (HeTTo), krc/m?

OnunHa naHenun, m

2 3 4

106 a7 21
144 68 34
183 91 48

263 139 79

344 189 113

426 241 148

549 320 202

673 399 259

755 453 297

5

8

16

26

46

69

94

133

175

204

13

27

43

61

90

121

143
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Tabnuua 25.
JonycTnmMble 3Ha4YeHns Nokannm3oBaHHON B LEHTpe Harpy3kun Ans cTpouTenbHbIix naHenen «MpodXonoa»
C 3aKpeneHHbIMU KOHLLaMu1

HonycTtumas Harpyska (HeTTo), Krc/m?

Igﬂ:}.mfaMM [lNMHa naHenu, m CxeMa HarpyxeHus (qonyctumbli npormu6 L/200)
2 3 4 5 6

40 167 146 123 100 78

50 216 194 170 145 119
60 265 242 215 186 158
80 363 339 309 278 245
100 462 436 405 371 335
120 560 534 502 466 427
150 708 680 647 608 567
180 856 827 792 752 708
200 954 925 890 848 803

Tabnuua 26.

JonycTumble 3HaYeHNUs NOKaNM30BaHHOW B LIEHTPE Harpy3kn Ans CTpouTerbHbIX naHenen «MpodXonoa»
CO cBOOOAHbLIMM KOHLLAMM

JonycTtnmas Harpyska (HeTTo), Krc/m?

Igﬂgﬁ”,,,*fa,\,,,\,, [INVHa naHenu, m Cxema HarpyxxeHus (gonyctumbiin nporn6 L/200)
2 3 4 5 6
40 133 91 56 29 7
50 180 132 91 56 29
60 227 175 127 86 53
80 323 264 206 154 110
100 420 356 289 228 174
120 517 449 376 306 243
150 663 591 511 430 355
180 810 735 648 559 474
200 908 831 741 647 555

Ewe pa3 nogvyepkHeM, 4YTO BCE NpUBEAEHHbIE BbILIE AaHHbIE MOSyYeHbl NyTeM TEOPETUYECKMNX pacyHeToB

npv PacCMOTPEHUN UCKMIOYUTENBHO BHELLHEN Harpy3ku, paBHOMEPHO pacnpefeneHHor no Bcen nnowaamn naHenm
3a Bbl4ETOM ee coOBCTBEHHOro Beca. Takvum 06pa3om, Npu BbIMUCTIEHUSAX YUMTLIBANOCh HE TOMbKO BO3AENCTBUE
BblLLIEYKa3aHHbIX Harpy3ok, HO 1 NPOBKCaHNe NaHenu 3a c4eT COOCTBEHHOrO Beca, YTO 0COBEHHO BaXHO

ANs NOTONOYHbIX NaHenen. Kpome Toro, Mbl NPeAnonoXunm, YTo aare3vs neHononmypetaHa ¢ MeTannmyeckumm
nuctamu abCcontoTHO NPOYHA Y NPUHANM OOMYCTUMYIO BENWUYMHY npormba L/200.

|_|pI/I Bbl60pe TOMLLMHBI NOTOSOYHBIX NaHenemn pekomeHayeTca B obsa3aTenbHOM nopsake pykoBoacTBoBaTbCA
Tabnwuuen 25, ecnu B npouecce MoHTaXa naHenemn nnaHnpyeTca nepemMeLliaTtbCAa no HUM. B atom cny4yae naHelb
AOJDKHa BblAepXXmnBaTb BE€C MOHTaXXHUKa MJ1oC COBCTBEHHbIN paBHOMEPHO pacnpe,qeneHHblﬂ BeC.
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anIBe,D,eM TakxKe BeJIn4nHbI nporm6a naHenem, KOTOprIZ OHW UCMbITLIBAOT TOMLKO MO BO34eNCTBMEM COOCTBEHHOMO Beca
B 3aBUCMMOCTHM OT AJIMHbI nponeTa.

MpepctaBneHHas HUXKe Tabnuua nonesHa Npy pacyeTe NapaMeTPOB NOTONOYHbIX MAHENEN, NepeMeLLleHne noaen
No KOTOPbIM HX BO BPEMSI MOHTaXa, HYM BO BpeMS 3KCnnyaTauun He npeaycMaTpmBaeTcsl, Tak YTO NaHenm
npormbatTcs TONbKO NoA COBCTBEHHBLIM BECOM.

Tabnuua 27.
BenuunHa npormba noTonoyHbIX COHABUY-NAHENeN nos cobCTBEHHLIM BECOM MPU OAMHAKOBbLIX TEMNepaTypax OOLUMBOK

BenuunHa npornba B LeHTpe, MM

TonwuHa naHenun, Mv [nvHa nponeTa naHenu 6 m Macca naHenu, kr
KoHLbl 3akpenseHsl KoHubl cBOGOAHSI
60 5,8 13,6 75,7
80 4,3 8,9 81,3
100 34 6,6 87
120 2,9 53 92,7
140 2,6 4.4 98,4
150 24 4 101,3
160 23 3.8 104,1
180 2,1 34 109,8
200 2 3 1155

*HeoGxoaMMO OTMETUTb, YTO, cornacHo ctaHgapTy EN 14509, B gononHeHne K ykazaHHbIM 3HauYeHUsM nporuéa
JornyckaeTcs HauyarnbHoe OTKIIOHEeHWe MaHenn oT HoPMarbHOro NOMOXEHNs BenuymHoi Ao 1/500 ee AnNuHBbI.

§3.3 HECYLLAA CMTOCOBHOCTb KPOBE/IbHbIX C3HABUY-MAHENEWN

KpoBenbHble naHenm CyLecTBEHHO OTNINYAKOTCSA OT CTEHOBbIX TEM, YTO OfHA 13 MX NOBEPXHOCTEN CHabxeHa rnybokow
npodMIMPOBKON, NOITOMY €€ HanmyMe Heobxoammo obs3aTenbHO y4MTbIBaTb B pacyeTax, pucyHku 27, 28.

HecyLimm xapaktepucTrkam npounmpoBaHHbIX NaHenNen NocBsLLEHO OrPOMHOE KONMYECTBO TEOPETUYECKMX
I/ICCJ'Ie}_'J,OBaHI/IIZ. Bce oHu coaepxaTt AOBOJIbHO CrOXHble MaTeMaTu4eCckme BblKnaaku, N03TOMY Mbl 06paTVIMCF|

K yI'IpOLLI,eHHOl7I TeOopun, B OCHOBE KOTOPOE NEXNT HarnagHoe npeanonoXxeHne: NpunoxeHHad K naHenn Harpyska
pacnpegenseTca Mexay ABYMS €€ KHe3aBUCUMbIMU» YacTAMM: «MITOCKON» 1 «rpebHeson». Mpu atom obe yactn
naHenu n3rnbarTca oaNHaKoBO, HO B AedopMaLMio «NOCKOW» YacTu, MOMUMO BCEro MpoYero, BHOCUT BKNaA, Takke
CABWI CPeaHero Crosi naHenu, Toraa Kak npu onucaHnm gedopmMaumn «rpebHeBon» YacTu y4uTeiBAaeTCs TOMbKO N3rnb
MeTanIM4eckol OBLLNBKM.

B aTtom cnyyae, nony4yaem OTHOCUTENBHO NPOCTOE COOTHOLLEHME Ansi Mpornba naHenu B LIEHTPEe Nof AENCTBUEM
pPaBHOMEPHO pacnpeaeneHHOW HarpysKku:

5E
=——(1-p)1+k)
3848, 23)

B= (1+k)B, P

B + (1 + k)BD AFG'J(J(HJ?)LE B, =El, (24)
E.A.E, A G.e'b
= et o e M S = €0 _ A(“Gxﬁd:
EpApy + EpyAp, d, (25)

Foe Bs — XXECTKOCTb MO OTHOLLUEHUIO K VI3FM6y (VI3I'I/16HaF| )KeCTKOCTb), S — XeCTKOCTb N0 OTHOLLEHUIO K COBUTY
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«rnagkom» yactn naHenu, Bd = E_*l_. + E_*I_ ~ E_*l_, — n3rnbHas ecTKOCTb «rpebHeBon» 4acTu,
F1 'F1 F2 'F2 F2 'F2

TaK KaK HVDKHUIA CIoW Mbl c4MTaeM nnockum, A_ = b*e — adbdpekTBHAs nnoLaab CeYeHnst cpeHero crosi,
e — adppekTBHAA ToNWmMHa cpeaHero cnos, E., = E., — Moaynu ynpyrocT BEPXHEro 1 HUXXHEro crioes, KOTopble
Mbl MpeAnonaraem pasHbIMW ApYr Apyry, G. — MoayIb cABWra CpeaHero Crosi.

B tabnuvue 28 npuBeaeHbl 3HAYEHUSA Harpy3ku B Krc/M2 HETTO, TO €CTb 3a Bbl4ETOM COOCTBEHHOMO BECa, MPU KOTOPbIX
O[HOMNpPOMNEeTHast KpoBeNbHasA NaHenb npornbaeTtcs B LeHTpe Ha 1/200 cBoen ANuHbI.

Tabnuua 28.
JonycTnmMble 3Ha4YeHNst Harpy3ky Ha KpoOBEIbHbIE NaHenu, CooTBETCTBYoLWME npormby L/200, Harpy3ka cumTaeTcs
paBHOMEPHO pacnpeaeneHHom

[JonycTtnmas Harpyska
TonwwHa = (HETTO), Kre/m?

“”ATAHGT'VL [INHa NaHenm, m Cxema HarpyxeHus (gonyctumbii nporn6 L/200)
15 2 3 4 5 6
40 475 254 106 56 32 20
50 514 279 119 62 36 23
60 583 333 154 86 53 34
80 690 414 200 119 76 51
100 800 490 250 150 97 69

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

O6paTtute BHUMaHWe, YTO BO3AENCTBME Harpy3ku, XapaKkTepuayoLencs npeactaBneHHbiMu B Tabnuvue 28 3HaveHnsamu,
He MPMBOANUT K pPa3pyLLUEHUIO KPOBESTbHOM NaHemnu, a nNuilb Bbi3biBaeT ee npornb Ha 1/200 anuHbl. MNockonbKy OHM
paccynTbiBanuCh AN ropu3oHTanbHOW NOCKOW KPOBIK, TO, €CNN KPOBMS MMEET HAKIOH Mo yrioM d, uX Heobxoanmo
YMHOXWTb Ha COS a.

OTU AaHHble NO3BONSIOT NOMyYnTh 0bLLee NpeAcTaBreHre 0 JOMYCTUMON CHErOBOW Harpy3ke Ha KPOBO N3 CIHOBUY-
naHernew, Ho Bonee TouHOe onpefernieHVe ee BeNMUUHbI TpebyeT Takke yunTbiBaTb BO3MOXHbIN M3rnb naHenew,
06yCNOBMNEHHbIN PasHOCTbIO TemnepaTyp Ha McTax ux obLwmnBkn. OKOHYaTemNbHblE AOMYCTUMbIE pacHeTHbIE 3HaYeHMS
CHEroBOW Harpy3ku Ha KpOBESbHYIO NaHemnb AOSKHbI COOTBETCTBOBATL HOPMATMBHBIM 3HAYEHUSAM CHErOBON Harpysku
B AJ@HHON MECTHOCTM.

CornacHo CI1 20.13330.2016, Tepputopus Poccuickon ®enepauun nogpasaenseTcs Ha BOCEMb CHEMOBbIX 30H.
HOpMaTVIBHbIe 3HaA4YeHUA CHEeroBom Harpy3ku B 3TUX 30HaxX COCTaBIANT:

CHeroBble paiioHbl PP | I I} \ \% \! Vi Vil
Sg, Krc/m? 50 100 150 200 250 300 350 400

Benuunna Sg npuBeaeHa B pacyeTe Ha BeC OHOro KBagpaTHOro MeTpa CHEroBoro rnokposa. PacueTHoe 3HaueHwne
CHerosom Harpy3ku Ha KpOBJ1HO BblHYUCIAKOT MO cbopmyne:

S =Sg*y (26)

KoahduLMeHT Y 3aBUCUT OT HaKMoHa KPOBMnU. TOYHEE, 3TO U eCTb KOCUHYC Yria HaKmoHa KPOBMKM COS O, O KOTOPOM Mbl
yxe ynomuHanu, ogHako CI120.13330.2016 npegnaraeT pykoBoACTBOBaTLCHA Gonee LWnpokMu TpeboBaHnaMm

N cHnTaTb

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

YUT06bI paccymTaTh Liar NporoHOB At MOHTaXKa KpOBEeJTbHbIX NaHenen, Heo6XoaAMMO 3HaTb CHEFOBYH Harpysky AaHHOro

panoHa 1 yron HakrloHa KPOBESbHbIX MaHeNew a.
CnepyeT 3aMeTUTb, YTO MUHMMarbHbIN YroNn HaKOHa KPOBErbHbIX NaHenen a=7°
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§3.4 PASPYWARLEE HANPAXEHNE MNP NMOMNEPEYHOM U3T'MBE

Kak Mbl y)xe oTMeydanu, nog Bo3aeicTB1EM MNONepeYHol Harpy3ku B NaHe v BO3HUKAeT MOMEHT CUI, KOTOPbIN CKUMaeT
ee BEPXHUI CMOVi U pacTArvBaeT HKHUIA. HanpskeHne cxxaTusi B BEPXHEM NUCTE OBLIMBKM CIHABWY- NaHesm
onpeaensieTcs BblpaXeHWeM, ykasaHHbIM B hopmyrie 17.

max MdE Md

a, :5 F:bé'-(d—é)z

(27)

Bhbllle Mbl NpUBENM TEOPETUYECKME 3HAYEHMS ANS TaK Ha3blBaeMbIX AOMYCTUMbIX 3HAYEHUIA Harpy3ku, korga narnd
naHenu coctasnset 1/200 vyacTb ee AnuHbl. OgHaKo Ha camoM fere Harpyska orpaHu4MBaeTCs HEKoW npeaensHon
BENNYMHON, B Cry4Yae NpeBbILLEHNS KOTOPOW NaHenb paspyluaeTtcs. Bo3gencreme Takon KpUTUHECKON Harpy3ky vatle
BCEro conpoBoxgaeTtcs obpasoBaHNeM CKNagKkvu Ha BEPXHEM NUCTe OBLUMBKU NaHenu, unu, Apyrumu criosamu, ero
CMSTUEM. HanpskeHue ackr, Npy KOTOPOM OOLLIMBKa CMMHAETCS, BblYUCNSETCS No criegytowen copmyre (2), (8), (10):

Md Md
o, = E = N B
bé -(d —5)

m 2D
(27)

Kak n npexae, 3necb E. — moaynb ynpyroctv ctanbHon oblmneku, E. — Moaynb ynpyroctu nonmypeTaHoBon
cepauesuHbl U G, — Moaynb ee casura.

MpuHATO cunTaTh, YTO AMNUPUYECKUIA KOIDDULMEHT K onpeaensieT «ka4yecTBO» NaHenm u 3aBUCUT OT
crnocoba ee U3roToBMEHUS:
» k paBeH 0,65 ons caHOBMY-NaHenen co cpegHnm crioem us MY, nsrotaBnmMBaeMbiX HEMPepPbIBHbIM CMOCO60M,

* k nexut B gnanasoHe 0,5—0,65 onsa Bcex ocTanbHbIX COHABUY-NaAHeNen, B ToM Ynucne u naHenem n3 MMHBaThbl
unu MY, narotaBnnBaembIX NEPUOANYECKUM CNIOCOOOM.

EBponenckuin ctangapt EN 14509 yctanaBnusaeT k = 0,5 ons Bcex TUMOB C3HABUY-NAHENEN.

MoMeHT cun, BO3HMKaIOLLMIA NPU BO3AENCTBUM PaBHOMEPHO pacrnpeneneHHon cunbl F Ha He3akpenneHHyo naHenb
B NornepeyHoM HanpasfieHUn, paccunTbiBaeTcs No hopmyrne:

M=FE_
8 (28)

roe F — nonHasi AefcTByOLLaa Ha NaHernb cuna, BKrovarLas ee cOOCTBEHHEIN Bec, a L — aAnvHa naHenu.
M3 chopmyn 26 1 28 onsa BENUYMHBI HANPSKEHNUST NOnyvaem:

~ FLd
85-b(d-38) (9

Om

OTctoga BbIBOAUTCSA BblpaxxeHne ana pa3pyu.|arou.|,el71 CuIbl, KOTOpasa NpMBOAUT K o6paaoBaHmo CKIaaoK Ha BEPXHEM
crnoe CaHABUY-naHenu:

85 -(d-68)
Ld

F KE,E.G,
(30)

OTmeTuM elwe pas, 4To doopmyna 30 onucbiBaeT NOSHY cuy F, AENCTBYIOLLYIO Ha HE3AKPENNEHHYO COHABUY-NaHerb,
BKItOYas ee COBCTBEHHbIN BEC.
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Tabnuua 29.

3HayeHus paspyluatoLeii curbl (Krc) 4ns Tpex- 1 LeCcTUMETPOBbIX NaHenen pas3Hol TonwmHbl 6e3 yyeta Beca cammx
naHenen. 3Ha4eHUs NpyBEAEHbI AN He3aKPENEHHbIX NaHemNen, Nnexallmx Ha ornopax.

TonuwuHa naHenu, Mm 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 PACNPEAENEHHAA POHTA/IbHAA HATPY3KAHA BEPTVKA/IbHO 3AKPEN/IEHHYIO
MAHE/1b. BETPOBbIE HATPY3KW HA OrPAXXAEHWA N3 C3HABUNY-NMAHENEN

HecMoTpsi Ha TO YTO NPeACTaBeHHbIE PacyeTbl HOCAT UCKIIOYUTENBHO TEOPETUYECKNIA XapaKTep, OHW Aat0T peanunucTuyHoe
npefcTaBneHne 0 NPOYHOCTHBIX XapakTepPUCTUKAX CIHABUY-NaHenewn

C HanomnHutenem 13 neHononnypeTtaHa.
Ha NpaKkTnke BHELHNE CTeHbI coopymeHvuZ B OCHOBHOM UCMNbITbIBAKOT TeMMepaTypHble N BETPOBbIE HAarpy3ku.

Mepengem Tenepb K aHanM3y BETPOBbLIX HArpPy30K Ha 3aKpenrieHHylo CTEHOBYIO NaHesb. [JaBneHne BeTpa Ha
ee NoBepxXHOCTb onpeaenseTca dopmynon bepHynnu:

p="pv?

2 (31)
roe p= 1,25 kr/mé, v — cpeaHsis CKOpOoCTb BeTpa B AaHHON MECTHOCTM.

Mpu npoekTMpoBaHun 3gaHnin U3 naHenen Heobxogumo pykosoacTeoBaTbes CIM20.13330. 2016 «Harpysku

1 BO3AENCTBUSI», e AeTalnbHO pa3bsCHEHbl METOb! pacyeTa BETPOBOW Harpy3ku B 3aBUCUMOCTU OT MECTHOCTM,

B KOTOPOW BEAETCS CTPOUTENBCTBO, BbICOThI COOPYKeHUs 1 T. 4. O6cyaum nonogpobHee JONyCTUMYH paBHOMEPHO
pacnpegeneHHyro Harpysky Ha BepTUKanbHO 3aKpenneHHyl CTEHOBYHO NaHenb. B CyLHOCT, C HEKOTOPbIMY AOMYLLEHNAMMN
BETPOBYIO HArpy3ky MOXHO CHYMTaTb PAaBHOMEPHO pacrnpeieneHHON, No3ToMy pe3ynbTupyowuii narnd naHenu ynet
onucbiBaTbCst POPMYIION:

AX = 5E ° + E

384E.J.  BE.Sc (3

13 pacyeTa HeobBXoaMMO UCKMIOYNTE COOCTBEHHBIN BEC MAHENW, MOCKOMNbKY OH AEACTBYET B HAanpaBneHuw,
nepneHanKynsipHoOM BETPOBON Harpy3ke. CornacHo eBponenckumM pekoMeHaaunsiM No CIHABUY-NaHEenNam,
3a JOMYCTUMYIO Harpy3Ky 45151 CTEHOBbIX MaHenen NpUHMMaloT Takyt Harpy3Ky, Npy KOTOPOW NporMd naHenu
He npeBbiwaeT L/100, rae L — anuHa naHenw.
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Tabnuua 30.

D,OrlyCTI/IMbIe 3Ha4YeHuna Harpyskn Ha CTeHOBYHO OOHOMPONIETHYO NaHesb

TonwuHa
naHenun, Mm

40
50
60
80
100
120
140
150
160
180

200

HonycTumas Harpyska (HeTTo), krc/m?

264

355

448

638

831

1026

1220

1320

1418

1615

1813

[nvHa nponeta naHenun, 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

36

CxeMma HarpyxeHus (gonyctumeln npornt L/100)




Tabnuua 31.
JonycTumMble 3Ha4YeHUs1 Harpy3kn Ha CTEHOBYHO ABYXMNPONETHYIO NaHesnb

HonycTtumas Harpyska (HeTTo), Krc/m?

Igﬂ:}.mfaMM [invHa nporieTa naHenu, m Cxema HarpyxeHus (gonyctumblivi nporn6 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 Benu4nHa BETPOBOWN Harpy3ku COCTaBUT:

F = % +1,25-20%  kr/m*c2 = 250 H/m? = 25 kre/m? (33)

Hanpuwmep, naHenb AnvHon 6 m 1 TonwmHon 100 MM Npy Takor Harpyske OTKIOHUTCH OT HOpManbHOro
NOMNOXeHNs Ha 6 MM.

CornacHo CI120.13330.2016 «Harpy3ku 1 BO34eNCTBMSA», MPY pacyeTe Curbl BETPa HEOOXOAMMO y4nTbIBaTb
HEKOTOpble NonpaBoYHblE KOIMPULIMEHTI:

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

roe koadduumneHT Ce(z) 3aBUCUT OT KaTeropum MECTHOCTU U BbICOTbI, 8 a3pOANHaMUYECKMI KOIPULMEHT
Cp — oT hopmbl NOCTPOVIKA U T. 4.

B CIN 20.13330.2016 aaHbl NoapobHbIe yka3aHUst 0 METOAAX BbIYUCIIEHUS ATUX MONPABOYHbIX KOAPDULIMEHTOB

B COOTBETCTBUM C MECTOMOMOXEHNEM, MPUYEM HE TONMbLKO C reorpan4eckon LWMPOTON, HO U C NTOKaNbHbIMK
0CODEHHOCTAMM PacnonoXeHns NOCTPONKK, ee BrIM30CTbIO K MOPIO, APYIMM NOCTPOKam, ropam v np. Onpegenexve
BETPOBOW Harpy3ku Ans 3afaHHoro permoHa n MecTHOCTM No3BonseT nogobpaTe ANNHY CTEHOBOW MaHenu

TOW UIN MHOW TOMLMHBI C MOMOLLIbIO TabmnuLbl 3HAYEHUIN JOMYCTUMOM Harpy3Kku.
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[JIABA4.CTEHOBbIE N KPOBEJIbHbIE
NAHENTN NMPON3BOAOCTBA

«MPOMXON0Aa»

§4.1YC/10BHbIE OBO3HAYEHUWA

B 3aBucumocCTM OT TMNa naHenen, Buaa yrennutens, rabapuTHbIX pa3MepoB 1 BrAa 3aMKOBOIO COeANHEHWS,
naHenu «lMpodXonoa» 0603Ha4aOTCA B COOTBETCTBUN C HDKENPUBEOEHHON CXEMON.

CxeMa 0603HayeHus:
X X X XXX — X [/ X — X

1 2 3 4 5 6 7

1. Tun ytrennutens PIR Premier, PUR Classic

2. Obo3HayeHWe BMAa KOHCTPYKLMN NaHenu: naHenb cteHoBas TpexcrnonHas MNCT,
naHenb KpoBenbHas TpexcnoviHas MKT

3. Tvin 3aMKOBOro COeNHEHUS:

* CTaHOAPTHbIN 3aMOK AN1A CTEHOBBIX NaHenemn

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

* CTaHOAPTHbIN 3aMOK 4119 KPOBENbHbIX NaHenew; 3aMoK ANnsi KpoBenbHbIx naHenen Z-Lock (Z)
* CKPbIThIN 3aMOK ANns cTeHoBbIX NaHenen SECRET FIX (SF)

4. abapuTHble pa3mMepbl (4NnHa B CAHTUMETPAX, LMPYHA 1 TOMLWMHA B MUMNUMETPax)
5. YcnoBHoe 0603HaveHne BMAA NOBEPXHOCTU HAPYXKHOW CTOPOHbI COHABWY-MAHENn

6. YcnoBHoe 0603Ha4YeHve B1aa NOBEPXHOCTU BHYTPEHHEW CTOPOHbI CIHABWY-NAHENN

7. OBbo3Ha4eHve Ha yNakoBOYHbIX NNCTaX Uy CONyTCTBYHOLLEN OOKYMEHTaLMK

Mpumep ycnoBHoOro 0603Ha4YeHnst TpeXCowmHOM cTeHoBOM naHenu ¢ PIR Premier, co cTaHaapTHLIM TUMOM 3aMKOBOTO
coeavHeHus, gnvHon 600 cMm, paboyen wnpuHon 1190 mm, TonwmHon 100 MM, C MIMCTOM M3 OLIMHKOBAHHOW CTanu

C Hapy>XHOW CTOPOHbI U 13 KpallueHoro MmeTtanna RAL 9003 ¢ BHyTpeHHen npu ToMLWMHe NONnMagUPHOro NoKpbITUS
RAL 25-30 MKM:

PIR MCT 600.1190.100 — Zn/Ral 9003
§4.2 TEOMETPUYECKUWE XAPAKTEPUCTUNKN

1. Tun naHenen:

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

e CTeHoBble coHaBuy-naHeny ¢ HanonHutenem PIR Premier: PIRMCT, PIRTICT Z, PIR MCT SF
* KpOBEenbHble CaHABUY-NaHenu ¢ HanonHutenem PIR Premier: PIR IMKT, PIR MKT Z

2. Tun 3aMKOBOTrO COEANHEHUS:

» crtaHgapTtHbii ans MNCT n MNKT

* Z-Lock (Z) pna PIR MCT un MNKT

« SECRET FIX (SF) ANTA PIRTICT

3. Pabovas wupvHa naHenei:

* 1190 mm ansa nanenen PUR IMCT, PIR
e TMCT 1190 mm ans naHenen PIR MNCT Z
* 1000 MM Ansa Bcex TUNOB naHenen

4. MnHumanbsHasa anuHa nadenen: 2000 Mm Ans Bcex TUMNOB NaHenemn
5. MakcumarnbHasa gnuHa naHenen:

* 9300 vm gna PURMCT
* 16000 mm ana PIRMCT; PIRMCT Z; PIRMNCT SF
¢ 16000 mm ansa PIR TIKT; PIR MKT Z

6. TONWKHbI CaHABUY-NaHenen:
* 40, 50, 60, 80, 100, 120, 140, 150, 160, 180, 200 mm ana PUR MNCT
* 40, 50, 60, 80, 100, 120, 150, 200 mm ans PIR MNCT

» 50, 60, 80, 100, 120, 150, 200 mm ans PIRTICT Z
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+ 30, 40, 50, 60, 80, 100, 120, 150 mm ans PIR MKT
- 50, 60, 80, 100, 120, 150 mm ansa PIR MKT Z
* 80 mm gns PIRTICT SF
Opyrue TonwmHel naHenen PIR TICT SF n3rotaenueatoTcs no 3anpocy
PekomeHayem NpuMeHATL BepTHKarnbHY0 packnagky naHenemn npu moHTaxe naHenen ¢ saamkom SECRET FIX (SF)

npO(bVIJ'IVIpOBKa NOBEPXHOCTU MeTanna npuaaeTt naHenAaMm JONOJTHUTESIbHYIO )KECTKOCTb.
FeomeTqueCKme XapaKkTepucTukn naHernemn, Tunbl 3aMKOBOr0 COEANHEHNSI U BUObI HAKATOK MeTanmyecknx
NMNCTOB YKa3aHbl Ha PUCYHKaX HUXe.

PucyHok 11.
"eomeTpusi CTEHOBOW C3HABMY-NAHENMN CO CTaHAAPTHBIM 3aMKoBbIM coeanHeruneM (MCT) Paboyvas
wuprHa 1000 n 1190 mm

TonuwmHa caHgBuy-nadHenn 50 mm

rny6uHa npopuanpoBKIn

TonwmHa canasuy-naHenu 100 mm

LN rny6nHa npobunnposku 20
) y pod P ey
1 -« C' X{( 5‘
S8segstals

S o v gassess! ‘Qx*j?xy(m, o
o TR, P9
S = . m Sasatssasate!

. ~%ﬁ}§%ﬁp y

TonuwmHa caHasuy-nadHenn 120 mm

(X =] r 7

| 3
— seytaes:
3 ‘5: Z:%‘L&‘r
: *‘3% }’ii'«%" ?}? :
oS 2 .

L 4 : 7_7 rny6vHa npo¢nnmMpoBKu 20

(=] o
o o

o o

-— O W «—

LTI
it
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TonwwmHa caHasuy-naHenu 150 mm

rny6vHa npopunanpoeku

o "".\ 41 rny6vuHa NpodUNMpoBKU

i

fosssessssastes
it

Tirieted 1820803
e osgegsgsgegecy,
5

1

Segessseses:
Ssascssesii
§os

.

200
24 40 60 _40

PucyHok 12.
CTbIk cTeHOBbIX NaHenen PIR Premier co ctaHOapTHbIM 3aMKOBLIM COEANHEHVEM

CUNMKOHOBbIN repMeTHK
Unu ByTUNKay4yKoBbIv \

LRyp A~4mm
YnnotHuTensHas neHra CUNMKOHOBBIN repMeTUK
UINY MOHTaXHasi neHa v ByTUrKayYyKOBbIN LUHYP

PucyHok 13.
Buabl npodunnpoBky BHYTPEHHEN CTOPOHBI CaHABUY-NaHenewn MNCT

Tpaneuua 90 (T90)

4 41 4 v rny6vHa npopuaNpoBKun

4 41 4
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agkas ('n)

—
PucyHok 14.
Buabl npodunnpoBKy HapyXHOW CTOPOHbI CaHABUY-NaHenen MNCT
Tpaneuua 90 (T90)
4 41 4 rnybunHa npopuanMpoBKUn
L)
-
— .
' 4 41 4
mapkasa (I'n)
— —
PucyHok 15.
"eomeTpusi CTEHOBOW CIHABWY-NAHENV C 3aMKOBbIM coefimHeHnem Z-Lock (MNCT Z)
(G )
()
o N
pado4aq wupuHa naHeneu 1000;1190 :
()
LM

PucyHok 16.
CTbIK CTEHOBbLIX NAHENEN ¢ 3aMKOBbIM coeauHeHnem Z-Lock

['epMemuK unu
OUMUAKAYYYKOBLIU WHYP

1-4mm

YNAoOMHUMeNbHA A eHMA UAuU
MOHMAXHAA NeHa

['epMemuK unu
dymunkay4yxkobeil wHYp
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PucyHok 17.
Buabl npomnmpoBKn BHYTPEHHEN CTOPOHbI CaHABMY-NaHenen MNMCT Z

Tpaneums 100 (T100)

rny6mHa npopuaNpoBKn

100 __ 100 80 20

0.6..0.8

13.5

Mmapkas (I'm)

—t

Tpaneuusa 90 (T90)

4 4 N rnyéuHa npopuanpoBKu
< +
90 4
PucyHok 18.

Buabl npodunmpoBKy Hapy>KHOW CTOPOHbI CaHABUY-NaHenen NCT Z

Tpaneuusa 100 (T100)

0.6..0.8

13.5 rnyéuHa npopunamposxn
100 | 100 80 || 20
Tpaneumns 200 (T200)
20 13.5
-

190 | 200 | 200
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Tpaneuusa 90 (T90)

90 4 41 4

rnyévHa npopunmposkun

mapkas ('n)

MwukposonHa 20(M20)

rnyévHa npopunnpoBKn

20

0.5-1

20

5

PwucyHok 19.

"eomMeTpusi CTEHOBOW C3HABWY-NAHENN ¢ 3aMKoBbIM coeanHeHnem SECRET FIX (PIR MNCT SF).
-
>
o

padoyas wupuHa naHeneu 1000mMm o
’ m
S O e e (0 o e st ars:
it R R

1 A oo P ‘---»‘/ W s, O .|

padoyas wupuHa naHeneu 1000Mm

Opyrve TonwwmHbl nadenen PIR MCT SF nsrotaBnueaoTca nNo 3anpocy
POpMbI CTIKOBOYHbIX 3aMKOB HaZIEXHO COEAMHSAIT MeTanM4ecKknii NUCT C MoNMypeTaHoBbIM cepaeyvHKoM bnaroaaps
TOMY, YTO B «NA30BOM» YACTU Kpan MeTansiMyeckoro nncTa NnpoHU3bIBaeT CPeaHUN CrOW.
PekomeHayeM npumMeHATb BEPTUKANbHYI packnagky naHenen npyu MoHTaxe naHenen c 3amkom SECRET FIX (SF)
Takast KOHCTPYKLMS CTBIKOBOYHOIO 3aMKa 3HaUMTENbHO CHIDKAET PUCKM MOBPEXAEHNS MAHEN Npy TPaHCMOPTUPOBKE
1 MOHTaxe. B cTeHOBble NaHenu, KOTopble NPOM3BOAATCA Ha NEPUOANYECKUX NINHUAX, NO TPeOOBaHMIO 3aKkasymka

yCTaHaBNMBAOTCS CTArMBaloLLMe 3KCLEHTPUKOBbIE 3aMKW BAOMb BCEN ANWHBI AN 6onee nNnoTHOro CTArMBaHUsi NaHenewn
Mexay cobow Npu MOHTaxe.
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PucyHok 20.
CTbIK CTEHOBbIX C3H/ABWY-NAHEeNen ¢ 3aMKOBbIM
coeanHeHnem SECRET FIX

FepMeTUK UKW GYTUAKAYUYYKOBBIA
MeTannokapkac WHYp

YnAoTHUTENbHAA NeHTa

Camopes ans Cl 6e3 waiibbl

repMeTUK UM 6yTUNKay4yKOBbIA
WHyp

[ns H13KOTEeMMepaTypHbIX CKINagoB 1 KaMep Mbl HACTOATENBHO PEKOMEHAYeM yaansTb YNNOTHUTENbHYIO
NEHTY Y repMeTn3npoBaTh CTbIK MOHTaXXHOW NeHow. [ng kamep v CknagoB CO CPeaHewn NtoCcoBOn
TemnepaTtypon JoMnyckaeTcs CTbIKOBKa NaHenen 6e3 npyMeHeHNs MOHTaXXHOW neHbl. B aTom cnyyae
YNNOTHUTENbHYIO NEHTY yAansaTb He HyxHo. [Mpn Temnepatype ot +5°C go+35°C cnegyeT ucnonb3osaTb
TNETHIOK MOHTaXHYH0 NneHy, npu Temnepatype oT -10°C go +35°C - aumHioto.

BaxHo: neped ncnonb3oBaHneM nobo NeHbl pekomeHayeTcs B TedeHue 4-10 YacoB BblaepxaTb 6annoH4mK
npv nntocoson Temnepartype 18-20°C, unm nporpeTb 6annoH4uK B Tennon soge, YTobbl Nony4nTb
MaKCMMarnbHbIn 06bEeM BbIXoAa U onTuMarnbHble hU3nKo-MexaHu4eckme xapaktepmuctuki, He ncnonb3yite ans
3TOro OTKPbITbIA OrOHb U HE HarpeBanTe BanMoH C MOHTaXXHOW NeHow Bbiwe 20°C - OT CNWLIKOM BbICOKOW
TemnepaTtypbl MOXET B30pBaTLCS».

PucyHok 21.

SkcueHTpukoBble 3aMku B naHenax PUR MCT IH I"\’/)

PucyHok 22.
eomeTpusi KPOBENBHON CIHABUY-NAHENN CO CTaHAAPTHLIM 3aMKOBbIM COeAMHEHNEM
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PucyHok 23.

CTbIK KpOBESbHbIX NaHernen co CTaHAapTHBIM 3aMKOBbIM coeanHeHneM. [Ina obecneyeHns nyywero npuneraHns
naHernew K nporoHam B MecTax CoeUHEHUI NaHenen pekoMeHayeTCs NPOU3BOANUTL KpPensieHe camopesoB
Yepes KPOBErbHbIA AepxaTerb.

KpoBenbHbI AiepxaTens
Camopes ana CN

MoOHTaXXHas neHa

FepmeTUK Unn
6yTinKay4yKoBas feHTa

\ YNnoTHNTeNbHAas NeHTa

, 1~4 MM
TepmeTuK nu 6yTunKayuyKoBblii
WHYp

MeTannokapkac

PucyHok 24.
Buapbl nponnmpoBKn BHYyTPEHHEN CTOPOHbI CaHABUY-NaHenen MKT.

Tpaneuusa 90 (T90)

4 41 4 rnyéuHa npopunmnpoBKu

4 141 4

Mmapkas (Fn)

I

PucyHok 25.
Bua npodunupoBKM HapyXHOW CTOPOHbI CaHABUY-NaHenen MNKT

1000
250 250 250 250

190 60 20
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PucyHok 26.
"eomeTpusi KpOBENBHOW CIHABUY-NAHENM C 3aMKOBbIM coefuHeHneM Tuna Z-Lock (MKT Z)

/ 1000 i
N 250 _ 250 . 250 . 250 A
rl\ /_I‘\ /N /\ /7
= <
(==}
I paBovas wupnHa nasenen - 1000 =
PucyHok 27.

CTbIK KpOBEINbHbIX CIHABMY-NAHENEN C 3aMKOBbIM coeanHeHnemM Z-Lock. [Ins obecneyeHust ny4yLiero npuneraHus
naHeneu K NporoHam B MecTax CoeAHEeHWI NaHenemn pekoMeHayeTCsl NPOM3BOANTb KPEMeHne camopesoB

yepes KpOoBeNbHbIV AepxaTerb

KpoBenbHbIii gep>kaTennb

Camopes ansa CIN

MOHTaXXHas neHa

FrepmeTnK nan
6yTunkKayuykoBas jleHTa

\\ ”//'/ “
P
™
4
A YNAoTHUTeNbHasA fleHTa
L L L L LS MeTtannokapkac
Vi B
/ | 1-4MmM
g —
P
/ TepMeTUK Unun 6yTunkKay4uyKoBbliA
LUHYp

PucyHok 28.
Buabl npodunnpoBky BHYTPEHHEN CTOPOHbI COHABUY-naHenen MKT Z

Tpaneuus 90 (T90)

404 =

rny6vHa npobunanpoBKn
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Tpaneuusa 100 (T100)

0.6..08

13.5 rny6uHa npo¢purnmuposKu

- NI .

100 | 100 80 | | 20

apgkas ('n)

PucyHok 29

Bua npodunnmnpoBKM Hapy>XHOM CTOPOHbI caHABWY-naHenewn MNKT Z

250 250 250 250

: T T T <

- o % | u_

4 = ~r ay ‘ ""’,Lj}i\

wa o a fad
°° 64
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Tabnuua 33.

OcHoBHbIe LBETA nanutpbl RAL, B KOTOPbIX NPOM3BOAATCH COHABUY-NaHeNnn

HasBaHue uBeTa

KpemoBhIn, crioHoBas KOCTb

BexxeBblli, CBETMNAsA CIOHOBas KOCTb
CWHUI HaCbILWEHHbINA, CUHWUIA CUTHATbHBIN
[a3oHHasi TpaBa, 3eneHbll, 3eneHbI UCT
3eneHbI MOX, 3eMeHbl TEMHbIN

Cepbli, Cepblvi CUTHaNbHbLIN

CBeTno cepbliii

Kopu4yHeBbI TEMHbIV, LLOKOMNAAHbIN
Benas Houb, 6eno-cepbii, AbIMKa

Benbin, 6enbin curHanbHbIN

AnNOMUHWI CBETIbIN, CHEXHAs Koporesa

YcnoBHoe 0603Ha4eHne
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

[Mo xenaHuio 3akas4ymka Takke MOryT ObITb MCNOMb30BaHbI Apyrie LBeTa nanutpbl RAL
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[JIABA 5. MPABUJSIA OBPALLEHNA
C CAHAOBUY-MAHENAMW. PE3KA,
TPAHCIMNOPTUPOBKA N XPAHEHUE

§5.1 PE3KA MAHENEN

CangBuy-naHenu ¢ PIR unu PUR Heo6xoauMo noapesaTtb TOSbKO 3MEKTPUYECKAM N0B3NKOM UMM LMPKYNSPHO MUIIoi
CO crneumarnbHbIM PEXYLLMM OMCKOM ANs CIHABUY-NaHenein. TonbKo B 3TOM Cllyyae rapaHTUpyeTcsl poBHas NMHUSA
oTpe3a 6e3 GornbluMx 3a3yOpuH. Pe3ky naHernein NnpousBoaaT nepes CHATUEM 3aLUUTHOV MONMMITUIIEHOBON MIEHKN.

KaTeropuyecku 3anpeLyeHo pesaTtb naHenu yrnownngosansHOM MaluMHKon!

§5.2 YNAKOBKA, TPAHCMNOPTVPOBKA U XPAHEHWE C3HABUY-NAHENEN

YIMAKOBKA COHABWY-MAHENEN

MeTannuyeckme NOBEPXHOCTU COHABMY-NaHenen «MpodXonoay» 3aluLLeHbl NONMaTUNEHOBON NneHKon 35—50 MK,
KOTOpas yaanseTcs nocrne MOHTaxa naHenen.

BHumaHue! YganeHue nneHkn 4o MOHTaXxKa MOXeT npuBeCTU K NOBpeEXAEHNIO naHenen. I'IneHKy pekomMeHayeTca
yoannTb cpasy nocrie MoHTaXa 1Unn He no3agHee Tpex MecdLeB C MOMEHTa NpPon3BOACTBaA NaHesnu. YaaneHue nneHku
nocne Tpex mecaueB C AaTbl NPpoOM3BOACTBaA 3aTPYAHUTENBHO N MOXET NPUBECTU K HApPyLLEeHUI0 BHeELLHero saa
NOKpbITUA COHABMWY-NAHenen.

MaHenu yknagblBaoT B Nayky BeicoTon Ao 1200 mM. KonmyecTBo naHener B nayke 3aBUCUT OT TOMLLMHbI 1
TMna naHenen.

Mpwv ynakoBke NCNOnb3yTCS NUCTbI KAPTOHA, KOTOPbIE 3aLLMLLAIT OT TPEHUS NMPU TPAHCMOPTUPOBKE.

Kaxxgas nayka cHabxaeTcs ynakoBOYHbIM IMCTOM C yka3aHWEM HOMepa 3akasa, KornmM4ecTBa, pa3Mepa, Mapku
1 obLlero Beca naHenen.

YIMAKOBKA COHABWY-MAHEJIEN C PIR PREMIER
Yrmbl yNakoBKu 3aLUyLLEeHbl BEPTUKaNbHbIMU METaNIMYECKUMM Yrofkamu.

[nsi nayek ¢ KpoBesibHLIMU NaHENsAMU Ha yriax AONOMHUTENbHO YCTAHOBEHb! KAPTOHHbIE YTOMNKK1, KOTOPbIE 3aLLMLLaT
OT TPEHUS NPU TPAHCTIOPTUPOBKE.

Mayky oOMaTbIBalOT CTPETY-MMEHKON C (hUKCaLMen BepxXHero cnos nneHku. MNepexnect nneHkn B cnoe 35—40%.

Mayky ycTaHaBnMBaloT Ha NONIMCTUPOSbHBIE BPYCKM U3 MAOTHOrO NeHonnacTa TonwmHon 8 cM. Konuuectso
OpyCcKOB 3aBMCUT OT ANVHbI NaHENEeN.

YMAKOBKA C3HIBWY-MAHENEWM C PUR CLASSIC

B mMecTax KoHTaKTa yrnakoBOYHO IEHTbI C KpasiMy 3amKa MO NEHTY yCTaHaBMMBAIOT NAaCTUKOBbIE UMW KAPTOHHbLIE YrOmKM,
KOTOpbIE 3aLLMLLAOT OT TPEHWS NPU TPAHCMOPTUPOBKE.

Yribl yNnakoBKu 3aLUyLLEeHbl BepTMKanbHbIMY METanIM4eckuMm yrornkamu.
Mayky o6mMaTbIBaIOT CTPETY-NIEHKOW 1 YCTaHaBMNMBAIOT Ha NONMMCTUPOIbHBIE OPYCKM M3 NNOTHOrO NeHonnacTa
TonwmHon 8 cMm. Konnyectso 6pyckoB 3aBUCUT OT ANVHbI NaHenen.

doTtorpacusa 2.
YnakoBka CTEHOBbIX C3HABMWY-NAHeNemn

L
e e L

I3
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TPAHCIOPTUPOBKA

OBLUME PEKOMEHOALINA

«[MpohXonoa» fAocTaBUT NpoaYyKLMID COGCTBEHHOTO NPOM3BOACTBA B NMOGYI0 TouKy Poccum nnu 3a pybex aBToMOBUITbHbIM,
KENEe3HOAO0POXKHBIM UMM MOPCKMM TPAHCMOPTOM.

3akaxunte OoCTaBKy Y Hac — cneunduka Hawwmx rpy3oB TpebyeT TllaTensHOro noaxoaa K Bbibopy TpaHcnopTa
1 OTBETCTBEHHbIX NepeBo3ynKkoB. Mbl noadepem npodeccnoHanbHbIX NEPEBO34YMKOB MO ONTUMAaNbLHON LieHe
Yepes OHMaNH-ayKUMOHbI, YTOObI OCTaBWTL Ball 3aKa3s B LLENTOCTN Y COXPAHHOCTU U MaKCMMarbHO GbICTPO.

Ecnu Bbl 3abvpaeTe COHABUY-NAHENM CaMOCTOSITENbHO, 3apaHee BbISICHUTE Y NepeBo3ymnka, HeT N B ero
aBTOTPaHCMOPTE CaMOoAerbHbIX KOHCTPYKLMIA (KPIOKOB, YTONKOB U T.4.), KOTOPble MOTYT COKpaTUTb NoLiaab Ky3osa
UV NOBPEAUTb CIHOABUY-NAHENN NpY TPaAHCTIOPTUPOBKE.

Morpyska caHaBMY-NaHenen B aBToMobunb ocylecTBnseTcs cboky ¢ ABYX CTOPOH. [MoaTomy ¢ 06enx CTOPOH Ky3oBa
hypbl 4OIMKHBI pacronaraTbCs CABUXHbIE CTONKM.

BHyTpeHHWe rabapuTbl eBpo-dypbl 4OIKHLI COOTBETCTBOBATL CreayroLwmm TpeboBaHusM:
13600 X 2450 X 2600 mm (anuHa X wupurHa X BbicoTa).

Ecnu y aBToM0o61nst rabaputbl MeHbLLE Aaxe Ha 2—3 CM, CIHABUY-MAHen MOryT He BOMTU B Ky30B — NpuaeTcst
3aKkasblBaTb HOBbI TpaHCcnopT. [1oaToMy Heo6XoaMMO YAOCTOBEPUTLCH, YTO NEPEBO3YNK MOHUMAET BaXKHOCTb
yKa3aHusi TOYHbIX rabapuToB.

Mnowanka Ky3oBa JOMKHA ObITb YACTON, POBHOM 1M 6€3 NOCTOPOHHUX NPEaMETOB.

YTO4YHUTE B TPaHCMOPTHOW KOMMaHWW, YCTAHOBMNEH N B Ky30Be pypbl KOHHWK ANs NepeBO3KU KpynHOorabapuTHbIX
1 ONIMHHOMEPHBIX MaTepuanos, Hanpumep, Tpyb nnu 6peBeH. KOHHVK yMeHbLUaeT nomnesHyto nnowaab KysoBa —
COHABWY-NAHENN MOryT HE MOMECTUTLCA, XOTS rabapuTbl aBTOMOOMNSA COOTBETCTBYIOT TpeboBaHNAM

ONs NepeBo3KN naHenen.

Y BoauTens AOMKHbI UMETBLCS KpenexHble pemHu: oT 6 Ao 10 wryk. «[podXonoa» He npodaeT U He CAaeT B apeHay
KpenexHble PeMHW.

Bo Bpems TpaHCMOPTUPOBKM HEOOXOAMMO NPOBEPATb CTAOUMBLHOCTL Fpy3a 1 MMOTHOCTL CBA3KW. Ecnu cBA3ku ocnabnu,
X HeobXOAMMO BHOBb 3aTsHYTb. [1pn HanUuum B 3aka3e haCOHHbIX 3NIEMEHTOB OHWU HE JOIMKHbI COMpUuKacaTbCs
C NOBEPXHOCTLI0 C3HABUY-NAHENen Npy TpaHCNoOPTHUPOBKE.

3anpellaeTcsa ycTaHaBnMBaTb Ha MOBEPXHOCTb Nayek Apyrue rpyasb.

BbIBOP TPAHCIOPTA AJ1A NEPEBO3KU

[ns nepeBo3kM BaMm u4allle BCEro MOHagobWUTCA aBTOTPAHCMOPT: aBTOMOOWUMM C OTKPbITOM nnowaakon, GopToBble
UNM TeHToBaHHble dypbl. OBpaTUTE BHMMAHWE, YTO HE BCe aBTOMOOWMM MOAXOAST OJ1si MEepeBO3KU CIHABMY-MAHEnen
WY XONOAWMbHbIX ABEPEN.

Moaxoasiume aBTomMooMny:

1. ®dypa ¢ OTKPLITOM NMOLLAAKON

MoaxoauT Ans TPAHCMOPTUPOBKM TONBKO Ha Brin3kre paccTosiHuS. HacToaTensHO He pekoMeHayeM OTNPaBnsATe OTKPbITbIE
MaLLWHbI Ha paccTosiHust 6onee Yyem 700 KM: ynakoBka MOXET NoBpeanTbCS U3-3a BCTPEYHOTO BETPA M OCaJKOB.

2. ®ypa c 6bopTamu, bopToBas

3. EBpodhypa co Topor unm TEHTOM

KOHTEWHEPGI

KoHTeriHepbl 6biBatoT 20-yToBbie, 40-hyToBble cTaHAapTHbIe 1 40-yToBbIE BbICOKME. ECnn Bbl nnaHupyeTe
oTnNpaBnATb Npoaykumio «lNpodXonoga» KoHTeHepPOM, 3apaHee coobLLMTe 06 3TOM MeHeaXXepy BalLero npoekTa
1 BHMMaTerNbHO OTHECUTECH K BHYTPEHHUM pasmepam KOHTelHepa.

HekoTtopble pypbl HE noaxoasaTt Ang nepeBo3kM NaHenen unmn XonoansbHbIX ABEPENt.

«MpodXonoa» obpallaeT Balle BHUMAHNE, YTO M3-32 KOHCTPYKTUBHbLIX OCOOEHHOCTEN HEKOTOPbIA aBTOTPAHCMOPT
He MOAXOAMUT OIS NOrpy3KM CIHABMY-NAHENEN UNn XonoaunbHblxX ABepein. Ecnu Bbl npuwuneTe Takyto dypy,
crneumanucTbl cknaga uan4eckn He CMOTyT 3arpy3unTb B Hee npoaykumio. [1oaTomy pekoMmeHayeMm 3apaHee
CornacoBbIBaTh TUM aBTOMOOUISA C MEHE)KEPOM BaLLEro npoekTa.

(Dypa C FI/I,EI,pO60pTOM YCTpOEHa Takmum o6pasoM, YTO NOrpy34ynK He MOXeT NoabexaTb U KOPPEKTHO 3arpy3nTb
UnNn pasrpys3nTb nadky COHABUY-NaHenen.

B dypy, y KOTOpOI1 0cTaroTCs CTOMKM COOKY, HEBO3MOXHO 3arpy3vTb CIHABMY-NaHenu. MaHenu 3arpyxatoTcst Yepes
6okoBon 60pT — cTOVKM ByAyT MeLaTh.

Ecnun Yy aBTOMOOUNS HECbEMHbIE, HECABWXKHbIE CTOMKM TUMA «MELLIOKY», B HEMO TaKke HEBO3MOXHO 3arpy3nTb nNadky
COHABMY-NAHEenNen unm XonogunbHble aBepu, He noBpeauB UX.
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BbIBOP MOAPAOYNKA

Ha pblHKE rpy3onepeBO30K BCTpe4aTCA Heﬂ06pOCOBeCTHbIe napTHepbl, NO3TOMY y6ep,|/1Ter, YTO Bbl 3aKIMHO4YUIIN KOHTPAKT
C HaJeXXHOW TpaHCNOpPTHOM KoMnaHuen. MNMpoBepbTe ee yypeanTenbHble JOKYMEHTbI, 3anpoCuTe OTYETHOCTbL NO Hanoram,
npoBepbTe COoO0OLLEHMS O KOMMaHUK B OTKPbITbIX NCTOYHUKaX.

He pekomMmeHgyem npuenekaTb KOMMnaHUn, CPoK permcTpaumm KOTopbiXx MeHee OQHOro roga u ropULMYECKNn agpec
KOTOpPbIX ABNAETCA MeCTOM MaccoBoW perncrpaunn.

XPAHEHWME
CknagvpoBaTb COHABUY-NAHENN MOXHO TOMbKO Ha POBHOW NOBEPXHOCTM C YKNOHOM He 6onee 5%.
Maykn yknaabiBaloTCA MakcCMMyM B [iBa sipyca Tak, YToObl BEPXHSAA Mayka He BbiCTynana 3a rabapuTbl HYKHEN.

CymmapHaﬂ BbICOTa CTOMKW HE A0SMPKHA NpeBbiWwaTth 2,4 M. HWKHAA nayvka gosmkHa ObITb ynoxeHa Ha oepeBaHHblie
npoknagkn TonwmHom He meHee 10 cM, pacnonoXeHHbIe C Larom He bonee 1 m.

MaHenu cnegyeT XxpaHUTb B 3aBOACKOM ynakoBke, obecneymBaroLlen 3almTty oT aTMOChepPHbIX BO3AENCTBUN, C
cobntogeHemM yCTaHOBMEHHbIX Mep NpOTUBONOXapHON 6e3onacHocTh He Gonee 2 mecsueB C MOMEHTa

npousesoacTea.

[onyckaeTcs KpaTKOBpeMEHHOE, He fonblue 1 Mecsua, XpaHeHue noa OTKPbITbIM HEOGOM NP YCIOBUKN COXPaHHOCTK
3aBOCKON YMaKOBKU M 3aLLMTbl TPAHCMOPTHOIO NakeTa OT NonafaHus Ha BEPXHIOK NaHerb NPSMbIX CONTHEYHbIX NTyYen.
PekomeHayeTcs yKpbITb NakeTbl Ope3eHToOM Takum 06pa3om, 4ToObl Gbinia BO3MOXHOCTb AOCTATOYHOrO NMPOBETPUBAHNS
nakeToB.

Bo BpeMsi NpoMeXXyTOYHOrO XpaHeHWs Ha OTKPbITBIX NIOLLaAKax NaHenu cnegyeT 3awyiaTh OT NPSAMbIX COMTHEYHbIX NyYen,
nbIny 1 aTMocepHbIX 0cagkoB. [nsa npeaynpexaeHns ckannvBaHus BoAbl HA MOBEPXHOCTU YNaKOBKU
B Crnyyae Aoxas Heobxoammo obecneunTs HEBOMbLLIOW YKITOH Nayky.

3anpellaeTca

* yCTaHaBNMBaTb Ha Na4kun gpyrue rpysbl

* yknagbiBaTb BTOPOW SPYC CO CMELLEHNEM OTHOCUTENBbHO HUXHEN Nayku
* XO0AUTb MO NaHendam

* NOAHUMATL YNaKOBKY NMaHenewn 3a OguH Kpa

Tabnuua 34.
KonuyecTtBo NonHbIx ynakoBOK CTEHOBbIX NaHenen ¢ paboyen wupuHon 1190 MM B cTaHgapTHon dype
¢ rabapuTHbIMW BHYTPEHHMMM pa3mepamu ky3osa 13,4 x 2,45 x 2,6 m

TonumHa  KOM"BO BbicotTa 16 ynakoBok 12 ynakoBOK 8 ynakoBOK 8 yNakoBOK 4 ynakoBOK
nanenen Manenen YNakoBKM ' nappont 3 M  onMHOM 4 M ONMMHOM S M ONWHOM B M AnvHOW 8 M
B ynakoBke

MM wT M nnowagb, M>  nnowagb, M> | nrowagb, M>  nnowaab, M® | nnowaab, mM?

40 18 0,8 1024 1024 853 1024 683

50 18 0,98 1024 1024 853 1024 683

60 18 1,16 1024 1024 853 1024 683

80 14 1,2 796 796 664 796 531

100 11 1,18 626 626 521 626 417

120 9 1,16 512 512 427 512 341

140 8 1,2 455 455 379 455 303

150 7 1,13 398 398 332 398 265
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Tabnuua 35.
KonnyecTBo NOmnHbIX ynakoBOK KPOBENbHbLIX NaHenew ¢ paboyew wvpunHon 1000 MM B cTaHgapTHOW dype
¢ rabapuTHbIMW BHYTPEHHMMM pa3mepamn Ky3osa 13,4 x 2,45 x 2,6 m

naHenu AnuHom 3 m naHenu anMHom 4 m
TOMHA
R oot M B I L
B navke B navke
30 21/22 1150/1180 21/22 1150/1180
40 17/18 1120/1160 17/18 1120/1160
50 14/15 1060/1150 14/15 1060/1150
60 13/14 1140/1200 16 13/14 1140/1200 1
80 10/11 1080/1200 10/11 1080/1200
100 8/9 1040/1180 8/9 1040/1180
120 7/8 1080/1200 7/8 1080/1200
150 6/7 1100/1290 6/7 1100/1290

B tabnvue 36 NPUBEAEHO KONMYECTBO CTEHOBLIX U KPOBESbHbBIX NaHenen B yI'IaKOBaHHOVI navke B 3aBUMCUMOCTU
OT MX TOMLUMHBI U OPUEHTUPOBOYHASA Macca NOroHHOIO MeTpa NaHenen B ynakoBKe.

Tabnuua 36.
KonnyecTBo NOMHbIX yNakoBOK KPOBerbHbIX NaHenew ¢ paboyen wvpuHon 1000 MM B cTaHgapTHOW dype
¢ rabapuTHbIMW BHYTPEHHMMM pa3mepamu Ky3osa 13,4 x 2,45 x 2,6 m

naHenu anvHom 6 m naHenun AnMHom 8 m
TOnNWMHa
naxenewu, KOMM4ECTBO BbICOTa KonmuuectBo  KOTIMMECTBO BbICOTa KONMYECTBO
MM ganHaeng” ynaKkoBKW, MM navek B qoype ganHaijr(ZM yNakoBKU1, MM navek B goype
30 21/22 1150/1180 13/14 750/780 6
40 17/18 1120/1160 11/12 760/800
50 14/15 1060/1150 14/15 1060/1150
60 13/14 1140/1200 8 13/14 1140/1200
80 10/11 1080/1200 10/11 1080/1200
100 8/9 1040/1180 8/9 1040/1180 !
120 718 1080/1200 718 1080/1200
150 6/7 1100/1290 6/7 1100/1290

doTorpadusa 3.
CaHABMY-NaHeny B 3aBOACKONM yNakoBKe




Tabnuua 37. CTaHOapTHas 3aBofckas yrnakoBka naHernen «MpogXonoa» ¢ NneHononmypeTaHom

Twun

CTteHoBble
naHenu
LLUIMPUHOWN
1190 mm

KposenbHble
naHenm
LLUIMPUHOW
1000 mm

Tabnuua 38.

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

80

100

120
150

TonwwmHa
naHenen, Mv

Konnue-
CTBO B nauke,
LT,

OCHOBHbIE pekOMeHAALMM MO XPaHEHWIO CIHABMWY-NAHenemn

> X X

B e = B — N~ N = S = E——

MpenoxpaHsATh NaHenm oT KOHTaKTa ¢ Baro.
KoHTponupoBaTb LEeNoCTHOCTb YNaKoBKU

ynakoBaHHOW

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

BbicoTta

navku, Mm

328
268
228
191
161
140
132
119
122
111
97

191
198
165
126
151
107
134
114
93

Macca ynakoBku
B pacyeTe
Ha MOrOHHbIA METP, Kr

He cknagupoBaTb NpeameTbl Ha MOBEPXHOCTY NaHenen

XpaHuUTb NaHenn TONbKO Ha POBHOW MOBEPXHOCTH
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L3..T%

He yknagblBaTb yNnakoBKv/ NaHenen B jBa sipyca
CO CMelLLeHneM

He xoanTb no naHensam

Mpv ANUTENBbHOM XpPaHeHV 3aLumLLaTb NaHenm
OT BO3AENCTBUS NPAMbIX CONTHEYHbIX fyYen

lMogHMMaTh yNnakoBKM NaHernen cTporo no 04Hom

He nogHvmaTh 3a o4vH Kpan

He nepegBuraTb naHenu Tonykamm

He [onyckaTtb 3arpAa3HeHudA naHenen

Pa3melaTb naHenu nog HeGonbLNUM yrnom B
npoaosfibHOM HanpaBneHnn

He nogHumaTb naHenu 3a 3amMok 06NMNLIOBKM
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'MABAB.BECKAPKACHbBIE KAMEPDI
N3 CaHOBUY-TNAHEJTEU

§6.1 0BLUAA MHDOPMALINA

CaHnaBuy-naHenu obnagatot camMoHecyLwmnmun CBOMCTBaMM, 4YTO NO3BONSET CTPOUTb U3 HNUX 6eCKapKaCHbIe XonogunbHble
nUnn Mopo3usibHble Kamepbl.

XonogunbHble U MOPO3WIbHbIE KaMepbl — 3TO COOPHbIE KOHCTPYKLMMN U3 CIHABUY-NaHenemn 1 acoHHbIX 3N1IEMEHTOB,
npefHa3HavyeHHble Ans noaaepKaHus 3afaHHon TeMnepaTtypbl B 3aMKHYTOM o6beme.

XonoaunbHble kKamepbl 6biBaloT C6OPHO-Pa3boOPHLIMK MU CTaLMOHAPHBIMMU.

C60opHO-pa3bopHble XONOAWMbHbIE 1 MOPO3WIbHbIE KaMepbl COBMPaKTCs U3 CIHABUY-NAHEeNen co BCTPOEHHbIMMU
3KCLIEHTPUKOBLIMI 3aMKaMW, KOTOpble CTAMVBAIOT NaHenun Apyr ¢ Apyrom. Takue Kamepbl TPOCTO MOHTUPOBATS,
OHV MOAXOAAT ANst YCTaHOBKM NpaKTUYeckn B foboM MecTe U Npy HeOBX0AMMOCTU X MOXKHO GbICTPO

pa3obpaTb 1 NnepeHecTw.

PucyHok 30.
CTtaumoHapHas xonoaunbHasa
Kamepa 13 TPEXCIONHbIX NaHenemn 0

Kamepa cTpouTcs 13 CTEHOBbLIX NaHenewn, NnaHenemn Ans nona u NoToNoYHbIX. [laHeny 4ONONHSTCA PacoHHbIMY
arneMeHTammn 13 MeTansa Toro e Tvuna u uBeTa, YTo 1 obLumnBka naHenen. MNaxHenu gnsa nona Heobxo4Mmo ycunmeaTh
nuctamu daHepbl nnu «KBUHTETaY, Tak Kak CaHABMWY-NAHENW He NpeaHa3HayYeHbl, YTOObI BblAEPXMBaTb NOCTOSHHYHO
neLuexoaHyo Harpy3ky Unm npoess norpy3vymkoB, TENEXEK.

Mo 3anpocy K yKOMHHEKTOBaHHOVI Kamepe npunararoTca pacxoaHble MaTepuarbl. Kak KpeneXXHble CaMope3bl
ana (*)aCOHHbIX 3NEeMEeHTOB, aHKepHble ©0nTbl, CUNMKOHOBbIN repMeTuK n MOHTa)XHad neHa.

§6.2 OCOBEHHOCTWN KOHCTPYKUMNN N NOPAOOK CBEOPKN

XonoAunbHble Kamepbl U3 COHABUY-NAHENeN 1 PaCoHHbIX SNIEMEHTOB, KOTOPbIe NPOV3BEAEHbI U3 OLIMHKOBAHHOW CTasnm
TonwmHom 0,5 MM, NpeacTaBnAloT coboi CamMoHecyLLMe KOHCTPYKLMM U NPY NPaBUbHON COOpPKe rapaHTUpyHT
TEPMOUSOMALMIO, YTO 3HAYMTENBHO CHUXKAET SKCMIyaTaLMOHHbIE PACX0dbl HA OXNaxaeHue. XonoaunbHbIe

N MOPO3uIibHble KaMepbl TAaKOro Tuna oTee4varoT rMrmeHn4Yecknm Tpe6OBaHMﬂM No XpaHeHUIo NULLEBbIX NPOAYKTOB.

Ha pucyHke 31 npuBefeHO cxeMaTuyeckoe n3obpaxeHne Kamepbl Ha hacoHHbIX 3MEMEHTaxX C yka3aHWeM Tpex
€€ OCHOBHBbIX Y3I10B.

KomnnekT caHaBuny-naHenem n acoHHbIX 31EMEHTOB A1 C60pKM nogo6Hom KamMepbl MOCTaBNAeTCA BMeCcTe
C I'IO,EI,pOGHbIM C60p0‘-IHbIM 4YepTeXXOM M yNnakoBOYHbLIM JTNCTOM.

Mpexae yem npuctynaTb K c6opKe, HeobxoaMMo NPOBEPUTL KOMMIIEKTHOCTL BCEX NaHENen 1 CONyTCTBYHOLLUX 3NN1EMEHTOB,
noaroToBUTb MECTO A4 ee YCTaHOBKW.

55



PucyHok 31.
CxemaTnyeckoe n3obpaxeHue xonoannbHON kamepbl

I y3e CTbIKOBKM CSH,EI,BVI‘-!-FIaHeJ'IeVI ansa nona n CTeHOBbIX CSH,D,BM‘J-HaHeﬂeVI

Il. y3en CTbIKOBKM CTEHOBBIX MaHenen
IIl. y3en CTbIKOBKM MOTONOYHLIX Y CTEHOBbIX NaHENen

PucyHok 32.

OcHOBHbIe Y3Ibl CTbIKOBKU COHABMY-NaHenen ang C60pKl4 XxonogwunbHbIX KamMep (Haqano)

CTeHOBasi NaHernb

naHenb ong nona

NOTONOYHas NnaHernb

HanpaengwLas (Lweennep)

[Onsi CTEHOBbLIX NaHenen

BHYTPEHHWI yronok, 40—40 mm
YrONOK HapyXHbIi HEPaBHOMOOYHbIN
YrONOK HapY>XHbIi PABHOMOSIOYHbIV

NS

Nog

8. aHkep-KnuH ¢ warom 450 Mmm

9. camope3sbl AN KpenneHus hacoHHbIX
anemMeHToB ¢ warom 200-300 Mmm

10.repmeTuK yHMBEpCarbHbIv

11.mMOHTaXxHasa neHa

12.paspes3 MeTanna ang npefoTepalleHnst

BO3HVKHOBEHWNSI MOCTMKA XOroAa ycuneHune

nona (cbaHepa BrarocTonkasi) ycuneHve

‘nona (MeTannuyeckui NUCT Tuna

14.« KBUHTETY)
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BapmaHTbl KpenneHua COHABMWY-NAHenen ans cTeH u nona
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BapuaHTbl KpenneHus CTeHOBbLIX MaHernen B yrrnax kamepsl

BRI EEEH
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PucyHok 33.
OCHOBHbIE Y3rbl CTbIKOBKM CaHABWY-NaHeNen ans copkm XonoamnbHbIX kamep (OKoH4aHue)

1. cTeHoBas naHenb 9. camopesbl ANns KpenneHnst PacoHHbIX
2. naHenb onga nona anemeHToB ¢ warom 200-300 mm
3. moTono4YHasi naHenb 10. repMeTUK YHMBEPCAarbHbIiA
4. HanpaBnsowas (Lwsennep) 11. MOHTaXxHas neHa
[ONS CTEHOBLIX MaHenen 12. pa3pes3 MeTanna ansa npefoTspaLleHns
5. BHyYTpeHHUN yronok, 40-40 Mm BO3HWKHOBEHMA MOCTMKa X0ornoaa.
6. Yronok Hapy>Hbli HEPaBHOMOMOYHbIN 13. caHABMY-NaHeNb NePeropoaKu
7. Yronok HapyXHbli PaBHOMOMNOYHbIN 14. HaLEeNbHIK
8. aHKep-KnWH ¢ Wwarom 450 MM 15.ycuneHune nona (chaHepa BNarocToiikas)
16.YcuneHue nona (MeTannmMyeckuil NACT Tna
«KBUHTETY)

BapmaHTbl KpenneHna CTeHOBbIX naHenen K neperopoo4HblM

9,10 14 1 9,10 14 1
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BapuaHTbl KpenneHusi neperopofoyHbIX NaHenemn
K naHensam Ans nona
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Mo nepMmeTpy kamepbl k 3apaHee BbIPOBHEHHOMY MOJ1Y C MOMOLLIbIO aHKePOB NpUBMBAIOTCS HanpaBnsaoLme
[nNsi CTEHOBbLIX NaHenen.

CyLLl,eCTByeT HECKOJ1bKO BapMaHTOB CTbIKOBKM NOJSTOBbIX N CTEHOBbLIX naHenemn ¢ 6€TOHHbIM NOMOM.

BapuanTbl | (B, C 1 D) npegnoytutensHee UCnonb3oBaTh B XONOAWMbHbBIX KaMmepax He6omMbLLIOro paamepa, Tak Kak OHu
3aBEeA0MO MCKITIO4alOT BO3HUKHOBEHME MOCTOB X0N1oAa, B TO BpeMS Kak MeTannuyeckue HanpasnsoLime TpebyoT ocoboro
cnocoba MOHTaxa naHenemn ¢ paspbIBOM MOCTMKa XOnoaa no metansny,

[ns atoro Ha BHyTpeHHeVI MeTann4yeckomn NOBEPXHOCTU CTEHOBOW NaHenu genatot paspes, npepblsarou.wlﬁ MOCT
xonopa. B KamMmepax, CoopyXaeMblX C uCnonb3oBaHNEM naHenen gnsa nona, pekomMeHayeTCA pa3pe3aTb BHyTpeHHVIVI
JINCT MeTannM4yeckon OOLLNBKN CTEHOBLIX MaHeNewn Ha YPOBHE 4yTb BbllLe HanpaBnmou.Leﬁ Tak, YToObI NMNHUSA paspesa
Haxoawunacb He Bbllle NoBepXHOCTU NONOBbIX naHenen. 3atem naHenu YKnagblBakOT COrMacHoO npunaraeMomy 4epTexy,
Ha4nHaa C NPOM3BOJIbHOIO yrna KamMmepbl UK C ABEPHOro npoemMa, ecriu B KOMMNNEKT BXOAUT NaHesb

C ABEPHbIM NPOEMOM.
BapunaHTbl CTbIKOBKM CTEHOBbLIX NMaHENen B yrnax Kkamepbl NoOKa3aHbl Ha PUCYHKax 32

I, A-C. CTeHoBble NaHenu yknaablBatoT TakuM 06pa3oM, YTOObI «LIMM» KaX4owW 13 HKX Obli OPUEHTUMPOBAH

B HanpasneHUn yknaakv nadenen. Mpy 3ToM Ha 3aMoK TUna «na3» npeaBapuTenbHO HaHOCAT HeborbLLoe
KOJIMYECTBO MOHTAXHOW NeHbl, NMOCIe Yero naHenb YyCTaHaBMMBAKOT B HAaNpaBnsoLwyto, NPWKUMas K ApYrow, yxe
YCTaHOBIEHHOW, NaHenu.

MaHenn NNOTHO CTAMMBaIOT U PUKCUMPYIOT B HANPaBNSAoLLEN C MOMOLLBI0 camMope3oB. B npouecce yknagku HyHO
cneauTb 3a Tem, YToObl CTEHOBLIE NaHenu pacnonaranvcb BepTukanbHo. Mo okoH4aHuM c6opkM kamepbl BCe LUBbI TUNa
«LWNM-nas» repMeTU3NPyT CaHNTaPHbLIM CUMMKOHOBBLIM FePMETUKOM.

P93Ky naHenen OCyLLEeCTBNAKT 3NTIEKTPU4eCKuM no63vkom unm Ll,VIpKyJ'IHpHOI;I NUIon co crnewmanbHbIM pexynm
auckoM. [1BepHOM NMpOeM TakkKe BbIpe3atoT 3MEeKTPUYECKNM no63unkom n O6paMJ'I$HOT cneynanbHbIM |_|-06pa3HbIM
ANEeMEHTOM, BbINOJIHEHHbIM U3 ABYX MeTanJin4eCknx yrosiikoB U CTbIKOBOHHOIO nNiiaCTUKkoBOro npocuns.

PucyHok 34
Mpodunb Ansg o6pamneHys cBeTOBOro Npoema B naHenu

MBX-npodunsb

A-21 Jlnuesas cTopoHa

roe A-TonwuHa naHenu

o o
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Y
1 i \
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e ol A = \‘
3 40x19 (10-0) | ®3 40x(A-21) (10-0)

59



Mpy MOHTaXe CIHABWUY-NAHenNel Ha Non HEOGXOAUMO YYUTLIBATL CTOPOHY NaHEmNen, NULEBO CTOPOHON BBEPX.
JlnueBasi cTopoHa NpoMapKkMpoBaHa Ha naHernsx. [NaHenu Ans nona v NoToska AOKHbI TOYHO COOTBETCTBOBATL
0OHOMY 13 NONePEYHbIX Pa3MepPOB KaMepbl (BHELLUHEMY UMW BHYTPEHHEMY) MMBO No AnvHe, 6o no WwupuHe. BapraHT
YKINaaKu ykasbiBaeTcs Ha cbopovHOM YepTexxe. BepTukanbHble yribl kKaMepbl 3a4erblBaoT MeETanIM4eCckUMm yronkamu,
06bI4HO COBMNaZaroWMMK MO LIBETY C HAPYKHOW NMOBEPXHOCTLIO CTEHOBLIX MaHENeN.

Paamep nned BepTuKanbHbIX HapPYyKHbIX YroJIKOB Ha 40 MM TOJILLLE CTEHOBLIX NAHENEeN, YTo NO3BONSET NpwU nobom
BapuaHTe MOHTa)ka 3aMackmpoBaTh OTKPbITbIN TOPEL, NaHenu. Yronku KpensT K NaHensam caMmoHapesatowmmMm BUHTamm
nnu 3aknenkamu. [ns ckpenneHns noToNoYHbIX NaHenen co CTEHOBbIMMU Ncnonb3ywT

roOpu3oHTanbHbIE YrOJikU.

Kamepa MOXeT MMeTb HECKONbKO OTCEKOB, pasfeneHHbIX neperopogkamu. YTobbl COKOHOMUTL Ha CTPOUTENLCTBE,
pasHble OTCEKN COOPYXXatoT U3 NaHenewn pa3Hon TONWMHbI. HanpymMep, HU3koTemMnepaTypHbIN OTCEK MOXET ObITb
BbIMOSIHEH U3 naHenen TonwwuHon 100 MM, a HaxoAALWaAsaca PSAOM C HAM cpegHeTemnepaTypHas kamepa —

13 naHeneu TonwmHon 80 mm. Takas cutyaums NnpuBOAUT K psaay HeyaobCTB npu MoHTaxe. B aTom cnyyae Heobxoanmo
onpeaennTbCs, YTO NPUOPUTETHEE: COXPaHUTL HAPYXKHYHO BbICOTY UMM BHYTPEHHIOH.

Bce BHyTpeHHMe yrnbl kKamepbl 3a4enbiBaoT MeTannnyeckumm yronkamm 40-40 MM, Kak NokasaHo Ha JYepTexax.

MaHenn ans nona Heob6xoAMMO ycunmnaaTtb NMCTaMu haHepbl MeTannIMYeckumMmn nuctamm Tuna «KBMHTET» TOMLLUMHOW
1,5—4 MM, yrOXeHHbIMU Ha BrarocTovkyto dpaHepy TonwmHon 18-27 MM (MHOrocrnonHoe ycuneHue). flonyckaetcs
MCMOSb30BaTb OAHOCIIONHOE YCUIIEHe Mona, TONbKO MeTannuyeckne nucTbl Tuna «KBMHTET» UNn BNaroCTOMKYHO
aHepy. Cnocobbl yCTaHOBKN CM. PUCYHOK 35.

Okcnnyartauusa caHABMY-NaHenen Ha nony 6e3 ycunenus 3anpetyeHa!

PucyHok 35.
Y3en ycuneHus naHenen ans nona.

-Memannecxud noem mung “KBusmen® 15-4 1

-Gowepa Baozocnoixan 18-27 e

-Nanobas mawess NCT npoexnnod mosgui
R -Ocnobasee nod xomepy

Anenin we CHN00E3 N0 MTRNNY

€ waios e Goree 250 me '\\

Cavapein 00 weranny Macis e (epeue)
© werom wo Goneo 500 w <

Paamepbl 6eCKapKaCHOI7I KamMepbl orpaHn4mMBaeT Hecylaa CMOCOBHOCTb CTEHOBbLIX M MOTONOYHbIX UMK KPOBESbHbIX NaHenemn
1 npeanonaraemMoe nosioXXeHne Kamepbl.

[ns kamep ¢ nonepeyHbiMu pasmepamu 6onee 6000 mm 1 BeicoTon 6onee 4000 mm «IMpodXonoa» HacTOATENLHO
pekoMeHAyeT BO3BOAUTL Kapkac U3 MeTanIoKOHCTPYKLMIA.
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Onda ycuneHua nona
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Mpwn YCTaHOBKE KaMepbl B NOMeLleHnn Heobxoammo cobnoaaTb cnenywuine Tpe6OBaHVIF|Z

 [MomeLlyeHre JOMKHO BbITb CYXMM 1 XOPOLLO BEHTUNNPYEMbIM

* PekomeHagyemoe cOOTHoLWeHVE 06beMOB kKamMepbl U MOMELLEHUS OOIDKHO COCTaBnATb He MeHee 1:3,5.
Ecnu ykazaHHOe COOTHOLLEHWNE He BbIMOSHAETCS, NOMeLLeHne crieayeT o6opyaoBaTe CUCTEMOM MPUTOYHO-
BbITSXKHOW BEHTURAUMKN. HecobniogeHne atoro TpeboBaHns BEAET K HAPYLLEHUIO PeXMMa OXIaX4eHNs
1, COOTBETCTBEHHO, K YBENIMYEHUIO pacxoda 3reKTpo3Heprum

* Kamepy cnepyet ycTaHaBnuBaTb Ha paccTosiHuy He meHee 0,1 M oT cTeH 1 0,6 m oT notonka. LUvpuHa npoxoga
K XONOAUIMbHOW MalLMHE [OMMKHa cocTaBnsaATe MuHUMyM 0,7 M. Kamepa He forkHa nofsepratbcsi BO3LENCTBUIO
NPAMbIX CONMHEYHBIX Ny4en N HaxoauTbest brvxke, Yem B 1,5 M OT UCTOYHUKOB Tenna

* [Non B nomeLLieHN AOMKeH BbiTb BbIPOBHEH B FOPM30HTANbHOW NMOCKOCTM TaK, YTOObI €ro LepoxoBaToCTb
He npesbiwana 2 mm. flonyckaeTca yknoH nona He 6onee 1%.

HecooTBeTcTBYOLME NPKBEAEHHBIM TPEGOBaHMSAM HEPOBHOCTL M YKITOH MNofa B MEeCcTe YCTaHOBKU Kamepbl Bbi3blBalOT
CcMellleH1e naHene OTHOCUTENbHO ApYr Apyra, YTo BrieYeT 3a coboii ee pasrepMeTi3aLunio, a 3HauuT, U yBenmyeHme
pacxofa aHepruu.

Mpu ycTaHOBKe Nof, HABECOM Ha OTKPLITOM BO34yXe KaMepbl pa3MeLLaloT Ha POBHbIX GETOHHBLIX UMX
acanbTo6eToHHbIX Nowaakax. [lonycTMMmas BbiIcOTa HEPOBHOCTEN Ha MOBEPXHOCTM TAaKOW NIOLLAAKN He A0MKHa
npesbiwaTh 3 MM, @ YKIOH Mnora B NpoAofibHOM 1 MonepeyHoM HanpasneHnsx — 1,5%.

Takke Heob6X04MMO YyUNTbIBaTb U BETPOBbIE M CHEFOBbLIE HArpy3ku, 3aBUCSILLME OT KOHKPETHOIO pernoHa,

1 nehopMaLmio NnaHenen ns3-3a pasHoOCTM TemnepaTyp Ha NiMcTax ux obumeku. Mpu COOpyKEHMUM KaMepbl Ha OTKPLITOM
BO3lyXe C UCMOb30BaHNEM MOTOSNOYHbIX NaHenen cnegyet obecneunts 100% repmeTnsanmio NoTorkKa npu noMoLLm
rMapon30ALMOHHBIX MaTepUarnoB, Tak Kak MOTONIOYHbIE MaHEeNN He MOTYT CMYXWUTb B KQYeCTBE KPOBMW, OOHAKO

Npv HAAEXHON TMAPOU30NSLMM BMOSHE CNOCOOHBI BLINOMHATL €€ (hyHKLMK.

§6.3 WACOHHbIE 3NEMEHTbI /19 CBEOPKW X0104W/TbHbIX KAMEP

PucyHok 37.
Hanpasnstowas (Lwusennep) Ans naHenen
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Tabnuua 39.

Hanpasnstowas (wusennep) Ans naHenewn

A, MM

40

50

PucyHok 38.

PaBHOCTOpPOHHME yronku (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

O603HaveHne

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)
LI 50x102x50 Zn-0,45 (10-10)
LI 50x122x50 Zn-0,45 (10-10)
LI 50x142x50 Zn-0,45 (10-10)
LI 50x152x50 Zn-0,45 (10-10)
LI 50x162x50 Zn-0,45 (10-10)
LLI 50x182x50 Zn-0,45 (10-10)
LI 50x202x50 Zn-0,45 (10-10)

10

-

B2

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




Tabnuua 40.

PaBHOCTOpOHHME yromnku (nnockue)

A, MM

40

60

80

100
120
140
160
180
200
220
240

PucyHok 39.
[nockunn HaWenbHMK

O6o3HaveHve (YB — BHyTpeHHUH,
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)

h A "
= — ;
4110 114 3 I PP
Tabnuua 41.
[nockuni HaLWenbHMK
A, Mm O6o3HaveHne
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 NOroHHbIN
MeTp, Kr
0,35
0,49
0,64
0,77
0,92
1,05
1,20
1,34
1,48
1,62
1,77

B3

Macca B pacyeTe Ha NOroHHbIN
MeTp, Kr

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



PucyHok 40.
Yronkv HepaBHOCTOPOHHME ANS CTbIKOB MOTOMOYHbBIX M CTEHOBBIX NaHenen
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Tabnuua 42.
Yronku HepaBHOCTOPOHHWE A1t CTLIKOB MOTONOYHbIX U CTEHOBbLIX NaHenemn
O603HayeHue. Macca B pacyeTe Ha NOroHHbIN
A, Mm . .
YrONOK BHYTPEHHUI/HAPYXHbIi METp, KI
60 YB (YH) 40x60 Zn-0,45 (10-10) 0,42
80 YB (YH) 40x80 Zn-0,45 (10-10) 0,49
100 YB (YH) 40x100 Zn-0,45 (10-10) 0,56
120 YB (YH) 40x120 Zn-0,45 (10-10) 0,66
140 YB (YH) 40x140 Zn-0,45 (10-10) 0,70
160 YB (YH) 40x160 Zn-0,45 (10-10) 0,78
180 VB (YH) 40x180 Zn-0,45 (10-10) 0,85
190 YB (YH) 40x190 Zn-0,45 (10-10) 0,88
200 YB (YH) 40x200 Zn-0,45 (10-10) 0,92
220 VB (YH) 40x220 Zn-0,45 (10-10) 0,99
240 YB (YH) 40x240 Zn-0,45 (10-10) 1,06
PucyHok 41.

PUrypHbIN HaLenbHWK
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Tabnuua 43.
DUrypHbI HaLenbHUK

A, MM OBosHaverne 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 YTEMN/IEHVE CTEH NOMELLEHWNA C3HABWY-NMAHENAMN

Ecnu Bbl CTPOUTE XONOAUIBHYIO UMM MOPO3UITbHYIO KAMEPY B MOMELLEHN C BETOHHLIMMW UMK KUPMIUYHBIMK CTEHAMMY,
TO Ha TENMOU30MSALMOHHbIE CBONCTBA KaMepbl ByayT BNUATL HE TONBbKO CIHABWY-MAHENN, HO 1 KUPMUYHas

1nn GeToHHan CTeHa, KoTopasi conpuKacaeTcsl C naHenbio. bonee Toro, Horaa Mexay CaHABUY-NaHensaMm

1 KUPNUYOM 1N GETOHOM eCTb NMPOCIIONKa BO3Ayxa, KOTOPYH Takke HeoBX0oAMMO NpedyCcMOTPeTb B pacyeTe
TENNOU30MNALMOHHBLIX CBOWCTB Kamepbl 1 Mpu BbIBOpe TOMLLMHBI COHOBUY-NaHENe.

Ecnu nanenu tonwmHon 81 n TepMmM4ecknM ConpoTMBReHneM Ri NNOTHO NpunerarT K CTEHe TONWMHON &

1 TennonpoBoAHOCTbLIO A, TO And obuwero TepMn4eCcKoro conpoTmeBiieHNA COCTaBHOIO CIo4, o6pa3osaHHoro naHenamu
M CTEHOMN NOMELLEHUSA, UMEEM:

Roﬁw = i + R,
a (39)

/3 3TOro COOTHOLLEHMS BUOHO, YTO €CIMU Mbl YTENNAEM, HANPUMEP, KUPMUYHYI0 CTEHY TonwuHoM 450 MM, ko3 prLMeHT
TennonpoBOAHOCTU kupnuya paseH 0,37 BT/(M*K), To

Ry = 1,22+ R1 (40)
MpuHMMas BO BHUMaHWe, 4To koadduumeHT TennonposogHocTu MY coctasnsiet 0,022 B1/(m*K), sononHutensHas
M30Nn4auMs B BUAE KMPMMYHOM CTEHbI MO3BONAET BblOpaTh NaHENM, TOMLWUHA KOTOPbIX HA 25 MM MeHbLLE TOW,

YTO HY>XHa And otaenbHO crosien Kamepbl. OpHako cnegyet NOMHUTL, YTO STOT BbIBOA CcnpaBeannBe, TONMbKO eCrn
naHenn o4eHb NNIOTHO npunerarT K KI/IpI'IVILIHOPI CTeHe, MHa4ye BO3MOXXHbI MOTepn xonoaa n npomepsaHune
NpPOCTpaHCTBa MexXay KVIprIW-IHOI;I CTEHOW N NaHensMu, KOTOpOE MOXET NPUBECTU K NOBpEXOAEHUNIO naHenen.

[ns yTenneHus cteH n oGycTporcTBa XONoAUIbHbIX KaMep Bbl MOXeTe npuobpecTtu B «[NpodXonoae»

«PIR MNnuty» ®: PIR Premier B obknagkax n3 ponbru. MNprmeHeHne «PIR MnuTbl» ® 3Ha4YMTENbHO yaeLleBnseT
KOHCTpYKUMo. MaTtepuan KpenuTcst K npeaBapuTeNbHO BbIPOBHEHHBIM CTEHAM CheLManbHbIMU CaMopesami

C @aHTVMKOPPO3UMHOW 3aLLMTON, ANMHA KOTOPbIX JOMMKHA MpeBbIlaTh TOMWWHY NaHenen MMHUMYM Ha 3 CM.

§6.5 BbIBOP TO/ILLUMHbI C3HABUY-MAHENEN A9 XO104N/TbBHOW KAMEPDI

UTo6bl NPUHATL NPaBUIIbHOE PeLLEHNE, BAXHO Y4YUTbIBATb MEXaHUYECKUE CBOCTBA NaHerne 1 TepMoauHaMnuyeckme
hakTopbl, BUSOWME Ha DYHKLMOHMPOBAHWE BeckapKkacHbIX kaMep.

MexaHu4eckne napaMeTphbl, OT KOTOPbIX 3aBUCUT TOSLLMHA NaHEeNen, BKYatoT:

« BETpOBbl€ HArpy3kn Ha CTeHbl U NOTOJIOK, €Cl KaMepa HaxoguTcA Ha OTKPbITOM BO3ayXe
« Harpysky noTOJI0OYHbIX naHernen Ha CTeHoBble, KOTOpasa 3aBUCUT OT OJTUHbI U TOJNLWLMHBI NOTOJIOYHbLIX naHenemn

. M3BbITOYHOE JaBrieHne, KOTopoe ByaeT AeNCTBOBaTb Ha Kamepy CHapYKuM Mpu BbIXOEe M3 CTPOs KnanaHa
BblPaBHUBaHMWS OaBeHNs

« WCKpPUBIIEHME UIN BbiMyYMBaHUE NaHenen BCreacTeme nepenagaa TeMnepaTyp Ha UX Hapy>KHOM 1 BHYTPEeHHeN
CTOpOHe
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. MpoBMCaHWE NOTOSOYHbIX NaHenen noa COOCTBEHHbLIM BECOM

« BO3MOXHbI€ Harpyskv Ha NOTONOYHbIE MaHENN B NPOLLEecce MOHTaxa.
K TepmoamHammyecknm aktopam OTHOCSTCS:

. TemnepaTypa BHYTpU Kamepbl
. TemnepaTtypa 3a npegenamuv kamepbl

. BHYTPEHHUI 06beM kamepbl

. MaTepuan v TONWMUHA CTPOUTENBHBIX KOHCTPYKLMIA NP UX HANNYMn

« TWN NPOAYKUWWU, KOTOPYH NiTaHNPYyeTCA XPpaHUTb B KamMmepe, CyTO‘-IHbIVI 060p0T npoaykumm n 1. A.

Pacyet Tennosoro GanaHca B X0NOAUIbHOW kKaMepe — 3TO OTAesIbHas 3aaqa, KOTOPYH AOMKHbI pellaTb
crneumanucTbl No TenmnoTexHuke. OaHako NpeaBapuTenbHbIE BbIBOAbI O LEeNecoobpa3HOCTU UCMONb30BaHUs NaHenen
onpeaeneHHoON TOMLWMHBI MOXHO CerNaTh Y)XXe Ha OCHOBE JOCTATOYHO NMPOCTbIX PACCYKAEHWIA.

O4yeBMOHO, YTO YeM TorlLe NaHenun, Tem nydlwe Tennonsonaunda, Nno3ToMy Hac npexae Bcero uHTepecyet
LI,EJ'IECOO6paSHOCTb C 9KOHOMWYECKOM TOYKM 3peHus. MPUHATO cunTaTth, YTO NS XONOAUNBHOM Kamepbl onTuMarbHa Takas
Tennon3onauma, Kotopas orpaHM4YMBaeT TensioBble NOTEPU 40 YPOBHA 10 B1/m2 B vac.

OTy BeNUUMHY Takxke HasbIBalOT TEMMOBOW HAarpy3Kom, U NOTEPSMM XONoAa, KOTopble HEOOXOAMMO KOMMNEHCMpoBaTb
ONs NOAAepXKaHWs HyXXKHOW TemnepaTypbl B kamepe. B Tabnuue 44 n Tabnuue 45 npuBeaeHbl 3Ha4E€HNS TOMLMH CTEHOK
cpefHeTeMnepaTypHbIX U HU3KOTEMNEPATYPHbIX kamep, obecnevmBaroLmx Heobxogmmyto Tennomsonaumo cornacHo Crl
109.13330.2012

YKasaHHble 3HAaYEeHUS TOMLMHbI NaHenemn pekomMmeHOoBaHbl UCKIIOYNUTESIbHO ANA X0NoAuIbHbIX KaMep 1 CKrnagoB N He
noaxoaAaTt Anda aaMUHUCTPaTUBHbIX U XO3ANCTBEHHbIX NOCTpPOEK.

Tabnuua 44.
BbI60p TOMLWMHBI CTEHOK CpeaHeTeMNepaTypHOI XONOAMIBHON KaMepbl B 3aBUCMMOCTU OT pasHULbl TeMMepaTyp BHYTPU U
CHapyXwu Kamepbl.

Temnepamypa eo3dyxa & boree mernnom nomMeuseHuU

+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
© g +1°C 50 50 50 60 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
%é § :g: +2°C 50 50 50 60 60 60 80 80 80 80 80 80 80 80 80 80 80 80 80
E‘;- E '§ % +3°C 50 50 50 50 50 60 60 60 80 80 80 80 80 80 80 80 80 80 80
§'§ 2 § +4°C 50 50 50 50 50 50 60 60 60 60 60 60 80 80 80 80 80 80 80
= 3 +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 45.
BbI60p TOMLLMHBI CTEHOK HU3KOTEMMNEPATYPHOM XONOANITbHON KaMepbl B 3aBUCMMOCTM OT pa3HuLbl TeMnepaTyp BHyTpY 1
CHapyXu Kamepbl

Temnepamypa 8030yxa e bosiee meniom nomeweHuU

+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 80 80 | 80 | 80 100 | 100 | 100 | 100 | 100 | 100 100 100 100 100 100

-3°C 60 60 80 80 80 80 80 | 80 [ 100 [ 100 | 100 | 100 [ 100 | 100 | 100 100 100 100 100 100

= -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
§ -7°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
g -10°C 80 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 120 | 120 | 120 120 | 120 | 120 | 120 120 120 120 120 140
s} -11°C 100 | 100 | 100 | 100 | 100 | 100 | 100 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 120 120 120 140 140
g -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
$ -14°c 100 | 100 | 100 | 100 [ 100 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 140 140 140 140 140 140
5 -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
%‘, -18°C 100 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140
3 -19°C 120 | 120 [ 120 | 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 140
: -20°C 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 150
& 21°C 120 | 120 | 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 140 150
g -22°C 120 | 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 150 150
8 -23°C 120 | 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 150 150
% -24°C 120 | 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 140 140 150 150 150
g -25°C 120 | 120 | 120 | 120 | 140 | 140 | 140 | 140 | 140 | 140 140 140 140 | 140 140 140 140 150 150 150
= -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

-29°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 BbIPABHUBAHNA OAB/IEHNA

KnanaHb! BblpaBHMBaHWA OABMNEHUA HEOBXOANMbI 151 YCTAHOBKM B HU3KOTEMIEPATYPHbIX XONOAMIbHBIX KaMepax.

B npouecce oxnaxaeHust Bo3ayxX BHYTPU HU3KOTEMMNEPaTYPHbIX KAMEP CTAHOBUTCS PaspeXXeHHbIM, YTO MPUBOAUT

K MOHMXKEHMIO AaBneHust. W ecnv ans HebosnbLMX XONoaunbHbIX kKamep 06bEMOM B HECKOIbKO OEeCATKOB KyBUYecKnx
MeTPOB, KOTOpble 061aAatoT NPUMMYHOW KOHCTPYKTUBHOW XXECTKOCTLH0, MOHKEHWE AaBMNEHNS He CO3aeT CepbesHbIX
npoGnem, To OTKpbIBaHWE ABEPEN B KpYNHOrabapuTHLIX KaMepax, ecnv ABEpU JOCTaTOYHO repMeTUYHbI, TPeGyeT GOMbLLNX
YCUNWiA B CBSA3W C Nepenanom AaBfieHusi. PesynbTaToM CryaT YacTble MOSOMKM PyYeK 1 3anopoB.

[Mpy aTOM B HU3KOTEMMEPATYPHbIX XONOAMIBbHbIX Kamepax BaXKHO BCerga Ucnosib3oBath KrnanaHbl BblpaBHUBAHUS
JaBneHna ¢ 3awmnTon ot 06Mep33HVIFI, rapaHTupyrouime 6930TK33Hy|O pa60Ty B NMOObIX ycnoBuax. [ns HagexHocTn
BonbLune Kamepbl CHabXalT HECKONBbKUMW TaKUMW KranaHamu.

D,ﬂﬂ BblpaBHMBaAHUA OaBleHUA BHYTPU HU3KOTEMMNEPaTYPHbIX XON0AUIbHbIX KaMep BblMyCKakTCA MeTannm4eckme

M CUIMKOHOBBIE KranaHbl. MeTannuyeckue knanaHbi pa60Tar0T Ha 3aKpblThe non ,D,GIZCTBVIGM CUNbl TAXECTU, NoO3TOMY
NX yCTaHaBIMBAKT rOPU3OHTAsIbHO, TO €CTb B NOTOJNTOYHbIX NAaHEeNAX XonoaunbHbIX KamMep, YTO He Bceraa y,D,O6HO.
CunukoHoBbIe KnanaHbl BblpaBHMBaAHUA OaBl1eHUA pa60Tar0T B BEPTUKalIbHOM MOJI0XEHUN, YTO ynpolaeT X MOHTaX
N NO3BONAET yCTaHaBIMBaTb UX Ha OOKOBbIX NaHEenNsx.

npOVISBO,EWITeJ'IbHOCTb KnanaHoB BblpaBHUBAHNA OaBlieHNA no,u,6|/|paroT B COOTBETCTBUM C 06GBEMOM Kamepbl.

doTtorpadus 4.
KnanaH BblpaBHuBaHus gasnexus KB-4-60

d)opmyna Ona pac4yeTa Konn4decTtBa BO34yxa, Tpe6yeM0ro
04 BblpaBHUBaHUA BHYTPEHHETO N BHELWHEro JaBneHnA:

Q = K*W*AT (41)

roe Q — Tpebyemoe konuyecTBo Bo3ayxa, n/mMuH; K = 3,66 (koHcTaHTa); V — 06BbeM oxnaxagaemoro noMmeLleHms, me;
AT — mMakcumanbHoe U3MeHeHVe TeMnepaTypbl B oxraxgaemom nomeyeHmu, °C. He nytatb ¢ pasHuuen TemnepaTyp
BHYTPY 1 CHapy>xw kamepbl!

OTcyTCTBME KNanaHoB BblpaBHUBaHNS AABIEHUS MOXET MNoBreYb 3a cobol cepbes3Hble MOBPEXAEHNS BCEN
KOHCTPYKUMW. MOHTUPYOTCS KnanaHbl BbipaBHYBAHUSA OABMEHUS NPY MOMOLLM KpenexHblx 60MnToB, MPOCTPaHCTBO
MeXay CTEHOBOW MaHernbko 1 KrnanaHoM npu 3TOM repMeTuanpyeTcs. KnanaHbl yCTaHaBNMBAOT NONepek noToka
BO3yXxa, MOCTynawLLero n3 oxnagurenen sBonuan asepen. B kamepax o6bemom ao 120 M3 knanaHbl 4OIDKHbI
pacnonaraTtbCsi Ha paccTosHUM MuHUMYM 30 CM OT NOTOJIKa UKW nona, B kamepax o6bemom o 600 m® —

Ha paccTosiHUM MUHUMYM 50 cM. 3anpelyaeTcs 3aropaxvBaTh KranaHbl U OrpaHnYMBaTh NPOX0 BO34yXa Yepes HUX.
[lexomnpeccunoHHble KnanaHbl nuTatoTcs ot anektpocetn 230 B.

BHMMAHWE! YcTaHoBKka knanaHa B HEeNpaBWITbHOM HanpaBieHUN MOXET NPUBECTU K ero 3aMOpO3ke
1 BbIXOAY U3 CTPOS.
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