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RUKVTO1

YBAXXAEMbIE KOJUIETA!

OAO «HNWNCaHtexHUkmn» 1 komnaHwma VALTEC S.R.L. npepnarator
BalLlemMy BHWMMaHWMIO PYKOBOLCTBO MO MNPOEKTUPOBAHUIO, MOHTaXy W
3KCMNyaTaUMm CUCTeM XONOAHOro, ropsyero Bog0OCHabXeHNs 1 oTo-
NNeHNs C UCNONb30BaHKEM MeTannononnumMepHoix Tpyo TM VALTEC®,
PykoBOACTBO pa3paboTaHO KaHAWAATOM TEXHUYECKMX Hayk ADOHU-
HbIM A.H., TexHnyecknm npepcrtasmtenem komnanmm VALTEC S.R.L.
KaHOMOATOM TexHuYyeckux Hayk Cywunukum O.U. nog pepakuyen 3a-
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Npesa Bo3HMKHOBEHMUA ToproBon Mapki VALTEC™ npuHag-
NEXNUT rpynne PoCCUMCKUX U UTANbSHCKMX CNELMAniCTOB,
MPUHABLUMX PeLleHne COo34aTb MHXEHEPHYIO CaHTEXHMUKY,
MaKCMMaslbHO afanTVPOBAHHYIO K CIOXHbLIM YCIOBUAM
aKcnnyataumMm PoCCUMCKUX CUCTEM Tenno M BOJOCHab-
XeHus. MoasmBlwncs B 2002 rogy B UTtanuu, KoMnaHus
VALTEC S.R.L. 33 KOPOTKMM CPOK CO3aana LUNPOKYIO ramMmy
NPOAYKLUMN, YHUTbIBAIOLLEN MIKOCHI Y MUHYCbI CMOMb30Ba-
HUS TPyOOMPOBOAOB M KOMMAEKTYIOLMX Pa3fInYHbIX MPo-
n3poamTenen.

Ha cerogHAWHNN feHb BbIMyCKOM NHXEHEPHOM CaHTeXHW -
K nof, ToproBon Mapkon VALTEC 3aHKMMaloTCs HECKOSb-
Ko npennpuatin B Utanum, Poccun, Typummn, Kutae — 310
CTano NpPecTuxHoO Ans moboro NPon3BOANTENS.

HavaB moCTaBKM Ha pOCCMNCKIM pbIHOK BecHou 2003 roaa,
komnaHua VALTEC S.R.L. Kk HacTosLemMy MOMEHTY 4OCTUr-
fla cnefyowWwmx pesynbTaTosB, KOTOPbIe BbIFOLAHO OTIMYaloT
3TOT TOProBbI 3HAK:

10 JIET TAPAHTUN

Be3ynpeyHblr OMbIT NCMONb30BAHWUA U3AENUM MO 3HAKOM
VALTEC no3Bonsiet M3rotoBuTesio yCTaHOBUTb JOCTAaTOYHO
BbICOKMI TapaHTUMHBIM CPOK Ha CBOK MNpoayKumio. [o-
KyMeHTanbHbIM MOATBEPXAEHNEM FapaHTUMHOIO Cpoka,
YyCTAHOBMEHHOrO M3roToBUTENEM, ABASETCA FapaHTUMHbIN
TasloH, KOTOPbIV BXOAWT B COCTaB TEXHMYECKOro nacnopTta
n3penns. I3rotoBuTeNb rapaHTMpyeT COOTBETCTBME 13ge-
nnia TpeOoBaHWAM HaZEXHOCTU 1 De30MacHOCTM, Npu yC-
noBun cobniofeHns noTpebuTeneM npasun TPaHCNOPTM-
POBKMW, XpPaHeHMs, MOHTaXa 1 3KCnnyataumm.

ACCOPTUMEHT

VALTEC npennaraeT CBOMM KJIMEHTaM YHUKaNbHbIN MO LWK-
poTe CNeKTp KOMMIEKTYIOLMX A1 CUCTEM OTOMNIEHWS U BO-
OOCHabXeHNs:

® MeTtannononMmMepHble TpyObI

® OGXMMHbIe 1 Npecc-OUTUHIU

® JlaTyHHble LWapoBble KPaHbl

® Pe3:60Bble MUTUHIU 1 KONNEKTOPSI

® TpyObl U3 CLUNTOrO NMONN3TUIEHA

® [onunponuneHoBble TpYObl U GUTUHTU

® CYeT4MKM BOAbI 1 Tenna

® CuCTeMbl «TensblA Non»

® MembpaHHble baku 1 aBTOMaTMKa

® VIHCTPYMEHTbI 1 MaTepuanbl 419 MOHTaXa

® KBapTuvpHble CTaHLUMM y4eTa 1 pacnpeneneHns Tenna v
BOLbI

HALEXXHOCTb

BbICTpoeHHas 3a MHOrVe rofbl CUCTEMa KOHTPOMSA Ka4ecTBa
1 yNpaBfeHns MPOM3BOACTBOM rapaHTMpyeT besynpeyHyio
paboTy nsgenuin nog ToproBon Mapkor VALTEC Ha npoTa-
>KEHUM BCEro 3afBMNEHHOr0 Cpoka KCnyaTaumm.

TEXHUYECKASA NOALEPXKKA

Bce m3penns nog mapkon VALTEC conpoBoxaaroTcs AOKY-
MeHTaLMeN Ha PycCcKoM f3blke, OoTBevatoLler TpeboBaHAM
KaK PSOOBbIX CAHTEXHWKOB, Tak 1 GOMbLUMX MPOEKTHbIX W
CTPOUTENBHBIX OpraHM3aumn. MofHbIM NepeYeHb COMPOBO-
OUTENbHOW JOKYMEHTaLLMM AOCTyNeH Ha cante www.valtec.ru

AOCTYNHOCTb N ONEPATUBHOCTb

MNpoaykumsa VALTEC goctynHa HalwuMm notpebutensm 6o-
nee 4yem B 10000 pO3HUYHBIX Mara3vHOB, MpPakTU4YeCcKn B
nmobon Touke Poccmum 1 ctpaH CHI — ot bpecta no Caxanu-
Ha 1 Kamyatkm, ot MypMaHcka n Hopunbcka 1o AnMa-ATbl
1 baky. C yBepeHHOCTbIO MOXHO yTBepXAath, 4To VALTEC
HaXOAMTCA B Npefenax LWaroBowW AOCTYNHOCTA A0 NMioboro
noTpebutens. YHMKanbHbI No 00beMy CKNafckon 3anac
npoaykuny VALTEC B MockBe U LIMpokas CceTb npeacra-
BUTENLCTB, PADOTAOLLMX MO MPUHLMMY «30eCb LN cenyacy,
NO3BOJIAIOT MaKCUManbHO OMepaTViBHO YKOMMNEKTOBATb
06BbeKT NobOV CNOXHOCTU 1 MaclUTaba.

nonynapHOCTb

B noaTBEpXXAEHME LUIMPOKOW NOMYASPHOCTY TOProBOW Map-
k1 VALTEC noctatodHO MpUBECT TOT (OaKT, YTO eXerofHo
HalW MokynaTenn B Mupe npruobpeTaloT OfHOM TONbKO
MeTannononumMmepHor Tpybbl VALTEC Gonee 40 MnH. no-
FOHHbIX MeTPOoB!

HayrHas ¢ MOMeHTa CBoero nossneHns Ha poiHke VALTEC
~ MOCTOSIHHBIM YHACTHUK MEXAYHAPOAHbIX CMeLManm3npo-
BaHHbIX BblcTaBok Bo DpaHkdypTe, Munane, Knese, Mo-
CKBe 1 B pernoHax Poccnn. Mbl TlaTensHO cnefmm 3a UH-
HOBaLMAMU 1 BCErAa pPaabl NPeasioxXuTb HaLLMM KIMeHTam
COBPEMEHHbIe KOMIMNEeKCHbIe peLleHns.

VALTEC - obnapgatenb npecTuxHbIX npemnn «bpeHa Mona»
B Poccuin n «Toprosas Mapka ['oga» B YkpavHe.
Cneumanuctamm VALTEC pa3paboTtaHa nporpamMma pac-
4ETOB 3/1EMEHTOB MHXEHEPHbIX CUCTEM, a Takxke nocobue
MO MOHTaxy MeTanononMMepHbIX TPYOONPOBOAOB C 1UC-
nonb3oBaHuem npoaykumm VALTEC.

CTPAXOBAHUE

KavectBo npoaykumm nog mapkon VALTEC 3acTpaxoBaHo.

NPAKTUYECKWIA ONMbIT LLMPOKOIO
NCMNOJIb30OBAHNA
Mpoaykumsa VALTEC — camMas LUMPOKO NprMeHaeMas B

Poccnn kak B NMHOVBNAYaJIbHOM, TaK 1 B MaCCOBOM XW-
JIMWHOM CTpOUTENbCTBE.
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1. Oobwas wacmo
1.1. Ha3snauenue nocoous

Hacrosmee mocobue pa3paboTaHo C IENbI0 03HAKOMIICHHUS CIICIIHAINCTOB MMPOSKTHBIX, MOHTAKHBIX
Y SKCIUTYyaTHUPYIOIIUX OPraHUu3aluil ¢ BO3MOKHOCTSIMH U OCOOCHHOCTSIMH CUCTEM TPYOOIIPOBOIOB U3
MetasutononumepHbix Tpyo VALTEC

HcuepnpiBatommas nHGOpMaLrs 0 IpUMEHsIeMbIX MaTepralax, IX CBOUCTBaX, METO/IaX pacyera
AIIEMEHTOB CAHTEXCHCTEM M MPAKTHYECKUX PEKOMEHIANNAX MO TEXHOJIOTHH MOHTaXKa MO3BOJIUT
n30eXaTh MHOTHX OLIMOOK IpH pa3padOTKe MPOEKTOB MHIKEHEPHBIX CUCTEM, & TAKXKE MTOMOXKET
IPaMOTHO CMOHTHPOBATH, UCIBITATh U AKCILTYaTHPOBATh METAJUIONIOJIMMEPHbIE TPYyOOIIPOBOIBI.

1.2. Ocnogénuie 6udbl MemanionoOIUMEPHBIX MPYO

[TousTHst «Wmemanioniacmukosviey U «MemaiionoiuMepHuley TpyObl B HACTOALIEE BpeMs
BKITIOYAIOT B C€0sl TOCTATOYHO OOIIMPHBIN KIIACC MOTMMEPHBIX TPYOOIIPOBOIOB, OCHOBHOE OTINYUE
KOTOPBIX OT MPOYMX 3aKJIIOUAETCS B HATMYUH apMUPYIOIIETO CII0sI U3 METaJUIMYECKo (Kak mpaBuilo,
amoMuHueBo) gonbru . I[Ipu 3TOM, B KauecTBe MOJMMEPHOTO MaTepraia CIOEB MOXKET
WCIoNb30BaThbest  nonudTwieH (PE, PEHD), couuTsiid moaudTwiieH (PEX), TEpMOCTOWKUI TOTUATUIICH
(PERT).

B MapkupoBKe METaUIONOIMMEPHBIX TPYO MPUHAT CIEAYIOMUN MOPAI0K 0003HAUEHUS TPYOHI :
[Marepuan BHyTpeHHero ciosl/[marepuan Meraimyeckoi mpocnoikul/[Marepuan HapyKHOTO CIO5].
[Tpumepsr 0603HAYCHMIA:

PERT/AL/PERT — Hisco (Kopes),

PEX/AL/PE —Wavin (Huoepaanowt),

PEHD/AL/PE Tece (I 'epmanus);

PPR/AL/PERT —Blue Ocean (Kumati);

PERT/AL/PE —-LG Metapol pipe (Kopes);

PPR/AI/PEX — New Plast (Kumaii;)

PE/AL/PE - Unipipe (@unianous);

PEX/AL/PEX —-VALTEC (Mmanus).

B o0menpuHsITON TEPMUHOIOTUN UMEIOTCS UICKITFOUCHHUS: TaK, TOJUIPONUICHOBBIE TPYOBI C
APMUPYIOIIUM CIIOEM M3 CJI0s aIFOMUHUEBOM (HOIbIH (KaK CIUIONMIHBIM, TaK U IEpGOPUPOBAHHBIM) HE
MIPUHSITO OTHOCHUTH K «METAIIONOIMMEPHBIMY TpyOaM. X Tak U Ha3bIBAIOT - IIOJIUIPOIIICHOBBIE,
apMUpOBaHHbBIE TPYObI».

MerTannononuMepHbie TPYObl OTHOCSTCS K «MHOTOCIIOHHBIMY, TIO3TOMY Ha HUX PaCIpPOCTPAHSIETCS
nericteue ['OCT P 53630-2009 «TpyOb1 HanopHbIE, MHOTOCIIOWHBIE N7 CHCTEM BOJOCHAOKEHUS U
ororieHust. OO1e TEXHUYECKUE YCIOBUM». DTOT CTaHAAPT ObLI pa3paboTaH B pa3BUTHE
nerictBytomero 'OCT P 52134-2003 «TpyOs! HarmopHBIC U3 TEPMOIIJIACTOB M COSTUHUTEIBHBIC IETAN K
HUM JJIsI CUCTEM BOJIOCHa0XeHus U otoruieHus. O6mue Texundeckue ycnosus». Cormacao 'OCT P
53630-2009, TpyOBbI, coaeprkaire KpoMe moJIMMepa OANH HIIA 00JIee CJI0EB METal1a, OTHOCATCS K
TpyOam THma «M» .

1.3. Cpepvt npumenenus memannonoaumepHslx mpyo

Meramtononumepasie Tpyos VALTEC moryT ucmosib30BaThCs B CASAYIOMIMX CHCTEMAX:

- XO3ICTBEHHOE U XO035HCTBEHHO-IINTHEBOE XOJIOAHOE BOOOCHAOKEHNE;
- ropsiuee BOJIOCHAOKEHHE,
- paAMaTOPHOE OTOIUIEHUE MPU TEMIIEPATYype TEMIOHOCUTEN He Bolwe 95 °C;
- CHCTEMBbI BCTPOEHHOTO 000TrpeBa:

* BOJISHOE HAMOJIbHOE OTOTICHUE WITU OXJIAKACHHUE («TETUIbIE TIOJIBI»; «XOJOIHBIC MOJIBI»);

* BOJIIHOE HACTEHHOE 0e3painaTOpHOE OTOIJICHUE WJIH OXJIaXACHUE (KTEIUIbIE CTEHBD; «XOJIOJHbIE
CTEHBI»);



* 000TPEB OTKPBITHIX IUIOMIAIOK, TAHTYCOB, JIECTHUII, IKCIUTYaTUPYEMBIX KPOBEIb, aTPHYMOB,
MPUTapaKHBIX TEPPUTOPHH, B3IETHO-TIOCAT0UYHBIX ITOJIOC U CIIOPTUBHBIX IUIOMIAIOK (B TOM YHKCIE -
(byTOOIBHBIX TOJIEH);

* 000rpeB BXOJHBIX MAHAYCOB MPOMBIIIIEHHBIX XOJIOJMIBHBIX KaMep;

* TIOYBEHHBIN MOJIOTPEB TPYHTA B TEIUINIIAX, TAPHUKAX, 3SUMHHX CaJlaX , [BETHUKAX M OPAHKEPESIX;

- 000TpeB €MKOCTHBIX COOpY)KeHHH (0aKOB 3araca BObI, TOTUTMBOXPAHUIIHII, CTAHIIUNA OMOJIOTMYECKOM
OUYUCTKHU U T.IL.);

- TpyOOIIPOBOIbI TPYHTOBBIX TEIUIOBBIX HACOCOB;

- OOBSI3KM BEHTWJISIIIMOHHBIX BOJASIHBIX KaJIOpU(EPOB U TEIUIOBBIX 3aBEC MPH TEMIIEPAType TEIUIOHOCUTEIS
He BeIIe 95°C;

- TOIUTMBOIIPOBO/IHI,

- CHCTEMBI IOJIUBA;

- TEXHOJIOTHYECKHE TPYOOIIPOBOOB TSI MUIIEBBIX Y HEMMUIIEBBIX )KUIKOCTEH, B COOTBETCTBUU C TaOIHIICH
XUMHYECKOM CTOMKOCTH (npunosicenue 1).

1.4. Ozpanuuenusn ¢ npumeneHuu MemaiionOIUMEPHBIX MPYO

Mertamnononumepusie Tpyost VALTEC He momyckaroTcst K IpUMEHEHHIO:
- Tpu pabodel TeMIepaType TPaHCIOPTHPYEMOH KuIAKoCcTH cBbite 95°C ;
- Tpu paboyeM AaBieHHUH, peBbimaromeM 10 6ap;
- B NOMeIIeHuaX kareropuu «I» mo nmoxapHoi onacHoct. K 3toi kareropuu, B coorBercTBUM ¢ HIIb
105-03, oTHOCSTCS MOMEUICHHUS, B KOTOPBIX HAXOMAATCS HETrOpIOYHME BEIIECTBA M MaTEpUalbl B TOpSYEM,
pacKajeHHOM WJIM pAacIUIaBICHHOM COCTOSIHMM, TMpolecc OO0pabOTKHM KOTOPBIX COMPOBOXKIAETCS
BBIJICJICHUEM JTYYUCTOTO TEIUIa, UCKpP U TUIAMEHH; TOPIOYME Ta3bl, XKUIAKOCTH U TBEP/bIC BEIIECTBA, KOTOPHIE
COKUTAIOTCS WM YTUIIM3UPYIOTCS B KQUeCTBE TOIIUBA,
- B IIOMEUICHHUSAX C UICTOUHUKAMH TEIIJIOBOTO M3JIyUYEHUs, TEMIIEpaTypa MOBEPXHOCTH KOTOPHIX MPEBHIIIACT
150 °C;
- B CHCTEMax LEHTPAIBHOTO OTOIUICHUS C AJIEBATOPHBIMH Y3JIaMH , T.K. B TAKUX CUCTEMaxX TEOPETHUECKU
BO3MOJKHO JUIUTEIILHOE TOBBIIIEHUE TeMIiepaTyphl TertonocuTens no 110+130 °C;
- ISl pacIIMPUTENBHOTO, TPEJOXPAHUTEIBHOT0, IEPETUBHOIO H CUTHAIBHOTO TPYOOIIPOBOIOB;
- JUIsl aBTOHOMHBIX CHCTEM MPOTHUBOIIOKAPHOTO BOJOCHA0KEHMUS,
- B TIOMEILEHUSX, TJIe BO3MOKEH MPOJIMB BEIECTB, arPECCUBHBIX K MaTepuairy TpyOsbl;
He pekoMenyercst OTKpbITasi MPOKIaiKa METAUIONOIMMEPHBIX TPYyO B BaHAAIOJOCTYITHBIX MECTaX.



1.5. /locmouncmea u nedocmamku mMemanionoaumepHovix mpyo

Tabauya 1.5.m.1

Hocmouncmea

Heoocmamku

Maiblit BeC 0 CpaBHEHHIO CO CTaJIbHBIMU U
MEJHBIMU TpyOaMu

B03M0KXHOCTh MEXaHUYCCKUX OB e)K,Z[CHI/Iﬁ

[IpouHOCTE OOJIBINE, YeM y TPYO W3 MOJIMUATHIICHA
HU3KOoro masieHus u PEX

ITpoYHOCTH MEHBIIIE, YEM Y CTABHBIX U MEIHBIX
TpyO

Koa¢ppununeHTt mTMHEHHOTO pacuIupeHus HIXKE, YeM Y
Tpyd PEX B 7 pa3

KoaddunueHT TMHEHHOT0 pacIIipeHuUs BhIIIE, YeM
y cTaym B 2,5 pasza

Juana3zoH pabodux TeMIIEpaTyp BhIIIE, YEM Y
MOJIMATUJICHOBBIX M MOJIUIIPONHMICHOBBIX TPYO

Jlnana3oH paboduuX TEMIIEPATyp HIKE, YeM Y
CTaJIN U MU

Tpy0a He moxBepkeHa KOPPO3UU

C TeueHHEM BPEMCHHU IMPOYHOCTH CJIOCB CHIUTOI'O
ITOJIMOTUIICHA HESHAYUTCIIBHO CHUXKACTCA

CroiikocTh K 00pa30BaHUIO COJIEBBIX OTJIOKEHHUH,
OHMOJIOTYECKOMY 00PaCTaHUIO

BosnelicTBre yIbTpadHOIeTOBBIX, FaMMa-TydeH,
CHJIBHBIX 3JIEKTPUYECKUX U BICOKOYACTOTHBIX
AIEKTPOMArHUTHBIX MOJIEH BENIET K
npexaeBpeMeHHomy crapennio PEX cioes

Cpok ciyx0bI TpyO HEe MeHee 50 net

Jlaxxe KpaTKOBPEMEHHBIE CKaUKH JaBICHHUS U
TEMIIEepPaTyphl CBEPX HOPMATUBHBIX 3HAUCHUH
CYIIECTBEHHO CHIDKAIOT CPOK CIIYXKOBI

HemponuraemocTs u1st KHCI0poaa

ITpu ropeHnu BBIJCISET YIIEKUCIIBIN ra3

Huzkue TUAPABINYCCKUC MMOTCPHU HU3-3a Majoi
MICPOXOBATOCTHU

Koad dhuiueHTs MECTHBIX CONPOTHBIICHU
(DUTHHTOB BBIIIE, YEM Y COSUHUTEIICH /ISl CTAIH,
MeH ¥ OJUIPONIIICHA

CTOMKOCTb K THAPABINYECKUM YAapam

TpyObl HAKATUTUBAIOT DIIEKTPOCTATHICCKHE
3apspl, 9YTO OTPAHMYUBACT 00JIACTh UX
MTPUMEHEHUS

XuMHUUY€ECKasi CTOUKOCTD BBIIIIE, YEM Y
MIOJIMITUIICHOBBIX TPYO

Croit PEX He cToek kK OpraHnIeCcKuM
pPaAcTBOPUTEISIM U MacJIaM

['u6kocTh, coxpaHeHne GOpMBI

[IpeBslieHne AOMYyCTUMBIX PAIINYCOB U3TH0A WIIH
HapyIlIEHNE TEXHOJIOTUH MOHTaKa MOXKET
MIPUBECTH K «3aJIAMBIBAHHIOY TPYOBI

Huskast 31eKTponpoBOIHOCT,
JNEKTPOHENPOHUIIAEMOCTh

TpyOy Helb3s UCTIONIL30BATH B KAUECTBE
3a3eMITUTEIIS

Huzskas TCIUIOMPOBOAHOCTD, IPECAOXPAHAIOIIAA OT
IIOABJICHHA KOHJACHCATa

B KOHCTpPYKITUSX TEIUTBIX TIOJIOB MPH MPOYHX
PaBHBIX YCIOBHSIX TEIUIOOT/Ia4a MEIHBIX TPYO
HECKOJIBKO BBIIIIE, YEM Y METAJLTOIIACTHKA

TpyOa racut akyCTU4eCKHE BOJHEI U
THIIPABIMYECKHUE yaaphbl

HenpapunpHas ycTaHOBKA HEMIOJBUIKHBIX OTIOP
MOJKET MPUBECTH K TIOBPEIKICHUIO TPYObI WIIM K
HapYIICHUIO TePMETHYHOCTH COSTUHEHHUN

Tpy0Oa criocoOHa BBLAEPKUBATH MHOTOKPATHBIE
3aMOpaKMBaHHS

JlaryHHBIe GUTHHTY TPU 3aMEP3aHUN B HUX BOJBI
MOTYT pa3pyIINUTECS

Tpyno3arpatsl Ha MOHTaX B 3 pa3a MEHbIIE, YeM IS
CTaJIBHBIX TPYO.

Kaxxymasicst mpocToTa MOHTa)Xa MPUBJIEKAET
MaJOKBATN(UITUPOBAHHBIX MOHTAXXHUKOB

MoHTax Ha 00KUMHBIX COCOUHUTECIIAX Tpe6yeT
HaJIN4YMs TOJBKO JABYX I'aCUHBIX KJIIoueit

OOXH1MHBIE COeIUHEHHUSI TPEOYIOT 00CITYKUBAHHS.
Wx Henp3s 3aMOHOJIMYUBATS.

TpyOa npurogHa A TPAaHCIOPTUPOBAHUS SKUIKUX
YIJIEBOOPO/IOB

YiuoTHUTEIbHBIE KOJIbIa puTtrHroB u3 EPDM He
SIBIISTFOTCST MACJIOOEH30CTOMKUMHU

MoHTax Ha Mpecc-COeAUHUTENSIX AOMyCKaeT
3aMOHOJINYKMBaHNE (DUTHHTOB U HE TpeOyeT
00CIIy’)KUBaHHS COEANHECHUS

Jliist MOHTaka Ha MPEeCCc-COSTUHUTENSIX TpedyeTcs
crenuaibHOe 000pyHoBaHue ( pyYHbIE WM
DIEKTPUICCKHIE TPECC-KIICIIH)




1.6. Hopmamuensle mpedosanus K MemaiionoiumMepHslm mpyoonpoeooam

1.7.

Hepequb HOPMATUBHBIX TOKYMCHTOB, KaCAOIINUXCA CUCTCM MCTAJUIOMOJIMMCPHBIX pr6OHpOBOI[OB

MPUBEAECH B MPUIIOKEHUHU 19.

Buioepircku uz nopmamugnvlx 00OKymeHmos

Tabauua 1.6 m.1

Ilonoscenue

Ilynkm

Hopmamusg

MOHTAXK

MoHTax TpyOOIPOBOIOB JAOJKEH OCYIIECTBIATHCS MPU TEMIIEpAType
OKpy>karoien cpenbl He MmeHee S°C.

3.3

CII 40-103-98

MoHTaX MEeTaJUIONOJIMMEPHBIX TPYO JTOJKEH OCYIIECTBISATHCS 11O
MOHTaKHOMY IIPOEKTY IIpU TEMIEPATypPE OKPYKAIOIIEH CPEbl HE HUXKE
10 °C.

5.1

CI1 41-102-98

ByxThI TpyO, XpaHUBIINECS WA TPAHCIOPTUPOBABIIMECS HA MOHTAX
(3aroTOBUTENBHBIN y4acTOK) IpH Temmneparype ke 0°C, momKHbI
OBITH Iepe]] paCKaTKOW BhIAEPkKAHbI B TeUeHUE 24 4acoB MpU
temnepatype He Huxke 10°C.

3.4

CII 40-103-98

PASMEIIIEHHE

[Ipoknagky TpyOOIpoOBOIOB U3 MOJIUMEPHBIX TPYO cleayeT
IpeaycMaTpuBaTh CKPBITOM: B Oy (B ropoTpyde), 3a IIIMHTYCaMH 1
JKpaHamH, B ITpadax, MIaxTaxX U KaHauax; JOMYCKaeTCsl OTKPhITas
IIPOKJIAJIKa UX B MECTaX, I/1€ UCKIHYAIOTCSI MEXaHUYECKOE HIIH
TepMHUYECKOE MOBpPEXKICHUE TPYO, a TaKKe MPSIMOE BO3JIEHCTBUE HA
HUX yIbTPA(pHUOIETOBOTO N3ITYUCHHUS.

6.3.3.

CIl
60.13330.2012

Tpy6omnpoBos! (KpoMe MOJIBOAOK K CAHUTAPHO-TEXHUUECKIUM
npubopam) U3 MOJTMMEPHBIX MaTePHaIOB PEKOMEHYETCs
MPOKJIAJIbIBATh B IUIMHTYCAX, IITPoOaX, HIaXTax UM KaHaJlax, YTOOBI
IIPEIOTBPATUTH BO3MOKHOCTh UX MEXAHUYECKUX MTOBPEKICHHUM B
MIPOLIECCE IKCIUTYaTallUH.

4.4.2

CII 31-106-2002

ITpoknanka TpyO crcTEM OTOIJICHUS AOJDKHA MTPEyCMaTpUBAThCS
CKpBITOM B INTMHTYCAX, 3a KpaHaMH, B ITPoOax, MaxTax v KaHaax.
JlonmyckaeTcst OTKphITast MPOKJIaIKa B MECTaxX, IIe HCKIII0YAaeTCs UX
MEXaHWYECKOE U TEPMUYECKOE TIOBPEXKICHNE U TIPSMOE BO3ICHCTBHE
yIABTPa(UOIETOBOTO U3TydeHHs. 3aMOHOINYMBaHKE TPYO (0e3 KoxKyxa)
B CTPOUTENIbHBIE KOHCTPYKIIUH JJOMYCKAETCS B 3IaHHUAX CO CPOKOM
ciry>k0b1 MeHee 20 JIeT pU pacyeTHOM CpoKe ciykObI TpyO 40 et u
Oosee

3.3

CIT141-102-98

IIpoknanxy BomonposomoB u3 MIIT cunegyer mnpenycmarpuBarh
IIPEUMYILIECTBEHHO CKPBITOM B INIMHTYCAX, IITPOOax, MIaxTax, KaHajlax
(KpoMe TIOJIBOJIOK K CAHUTAPHO-TEXHUYECKUM MPUOOpam).

2.1.

TP 78-98

He nomyckaercs ycTpoilcTBO TpyOONpOBOJOB M3 MOJUMEPHBIX M
METAJUIONOIMMEPHBIX TPYO 0e3 3alUTHBIX 3KPAaHOB B MECTaxX MPSMOTO
BO3JICUCTBUS yIbTPA(UOICTOBBIX JIyUCH.

8.1.8

CII1 41-108-2004

PA3SBEMHBIE COE/IHHEHUA

PazbemubIe coequHeHNs MPEAyCMaTPUBAIOTCSI B MECTAX YCTAHOBKHU Ha
TpyOOIpOBOJIE apMaTyphl U MPUCOEAUHEHUS K 000PYIOBAHUIO U TS
BO3MOKHOCTH JIEMOHTaKa 3JIEMEHTOB TPYOOIPOBO/a B MpoIecce
SKCIUTyaTaluu. DTH COEAUHEHUS JOKHBI ObITh PaCOJI0KEHBI B
MeCTax, JIOCTYIHBIX JUIsl OCMOTPA U PEMOHTA.

3.3.4.

CII 40-102-2000

[Ipu ckpbITON pOKIIaAKe TPYOOIPOBOIOB CIIEAYET MPelycMaTpUBaTh
JIIOKU B MECTaX PacIoyIOKEHHsI pa300PHBIX COSAUHEHHI U apMaTyphbl.

7.2.5.2

CII 31-106-2002

I1POX0/J YEPE3 KOHCTPYKIIUH

B mecrtax npoxoja yepe3 CTpouTeNIbHbIE KOHCTPYKLIUU TPYOBI U3
MOJIMMEPHBIX MaTepUAIOB HEOOXOUMO MPOKJIAABIBATh B TMIIb3aX.
JUivHa ruib3sl JOJKHA IPEBBIIATH TOJIUHY CTPOUTEIBHOU

3.6.1.

CII 40-102-2000

4




KOHCprKI_[I/II/I Ha TOJIH_II/IHy CTpOI/ITe.HBHBIX OTACIIOYHBIX MaTepI/Ia.HOB, a
HaJl MOBEPXHOCTHIO M0J1a BO3BbIAaThCA Ha 20 MM. Pacnionoxxenue
CTBIKOB TPYO B I'MJIb3aX HE JIOITYCKAETCH.

Jliig mpoxoJia uepe3 CTPOUTENbHbIE KOHCTPYKIIMA HE00X0IMMO
peaycMaTpuBaTh (PyTIsphl, BHITOIHEHHBIE 3 INIACTMACCOBBIX TPYO.
BryTtpennuii nuametp Qytispa gomkeH ObITh Ha 5-10 MM OonbIie
HapY>KHOTO JHaMeTpa MPOKIaapIBaeMon TpyObl. 3a30p MeXIy TpyOoit
1 GQyTaspoM HEOOXOUMO 3a/ieaTh MATKUM BOJOHEITPOHULIAEMbIM
MaTepHaioM, JIOMYCKAIOUINM NepeMeleHIe TPYObl BIOJIb MPOI0JIbHON
OCH.

3.10

CI1 40-103-98

TpyOorpoBobl B MECTax MepecedeHns NepeKpbITHIl, BHYTPEHHUX CTCH
U TIEPETOPOJIOK CIIeyeT MPOKIIaAbIBaTh B THIIb3axX. Kpas riib3 TOIKHBI
OBITH Ha OJJHOM YPOBHE C MOBEPXHOCTSIMH CTEH, MIEPETOPOAOK U
MOTOJIKOB, HO Ha 30 MM BBbIIlI€ TOBEPXHOCTH YUCTOTO MOJIA. 3a30pPbl U
OTBEPCTHS B MECTaX MPOMYCKa TPYOOIIPOBOOB Uepe3 KOHCTPYKITUU
JIOMa CJIETyeT 3a/1ebIBaTh FEPMETUKOM.

7.25.4

CII 31-106-2002

Jliis mpoxojia TpyO yepe3 CTpOUTENbHbIE KOHCTPYKIIUN HEOOXOAUMO
MpelycMaTpuBaTh THIIL3bl. BHYTpEeHHUI TuaMETp THIIB3bI JOKEH
ObITh Ha 5-10 MM OoJblIIe HAPYKHOTO JUAMETpPa MPOKJIIAIbIBAEMOM
TpyOBI. 3a30p MexAy TPyOO# M THIIE30i HEOOXOIUMO 3aeNIaTh MITKUM
HECTOpaeMbIM MaTEPUAJIOM, JOMYCKAIOIIUM IepeMelIeHrEe TPYObl
BJI0JIb IPOJI0JIBHOM OCH.

5.7

CI1 41-102-98

KPEIUIEHUA

JInuHa He3aKpeIIeHHBIX TOPU30HTAIBHBIX TPYOOIIPOBOJOB B MECTAX
MMOBOPOTOB M MIPUCOCINHEHUS X K MPUOOpaM, 000pyI0BaHHUIO,
(h1aHIIEBBIM COEAMHEHUSM HE JIOJDKHA MpeBbImaTh 0,5 M.

3.6.6.

CII 40-102-2000

3anopHO-peryaIupyIOUIyI0 U BOJOPa300pHYIO apMaTypy CleayeT
3aKPETISITh C IOMOIIBI0 CAMOCTOSITENIbHBIX HETOIBIKHBIX KPETUICHUN
JUIS yCTpaHEHUS Mepefadn yCUIui Ha TpyOOonpoBoI B IIpoIecce
IKCILTyaTaIuu.

3.19

CI1 40-103-98

3anopHyio U BOJI0Opa300pHYIO apMaTypy, yCTaHABIMBAEMYIO Ha
BozorpoBoze u3 MIIT, cneayer HE3aBUCUMO KECTKO 3aKPEILIATH K
CTPOUTEITHHBIM KOHCTPYKITUSAM (K CAHUTAPHBIM MPUOOpaM).

2.19.

TP 78-98

[Tpu paccranoBke Ha TpyoonpoBoae u3 MIIT ckonb3smux KperieHui
pacCTOSIHUS MEXy HUMHM CIIEAyeT IPUHUMATh [PU TOPU30HTAIIEHOM
pacnonoxeHuu Tpyo auamerpom 10 20 mm - 500 mm, Gonee 20 MM -
750 MM, ipu BEPTUKAIBHOM - COOTBETCTBEHHO 1000 11 1200 mm.

2.17.

TP 78-98

COE/IHUHEHHUA

Pe3n0oBBIC coequHeHNs TPYO U COCTMHUTENBHBIX JIeTajeH ClIeIyeT
BBITIOJIHATH BPYYHYIO WJIM C UCTIOJIb30BAaHUEM KITIOUEH C
pEryaupyeMbIM MOMEHTOM

7.5.4

CII 40-102-2000

PACCTOAHHUA

Mex 1y MeTaIonoIMMEPHBIMU TPYOOIIPOBOAAMU TOPSIYEH U XOJIOAHOM
BOJIbl PACCTOSIHUE B CBETY JIOJKHO OBITH HE MeHee 25 MM (C y4eToM
TOJIIUHBI Teruion3ousnun). [Ipu nepeceueHnn TpyooImpoBOIOB
paccTostHuEe MEXITy HUMH JTIOJDKHO OBITh HEe MeHee 30 MM.
TpyOonpoBoaBI XOIOAHON BOABI CIIEAYET MPOKIAABIBATH HIKE
TpyOOITPOBOJIOB TOPSYETO BOAOCHAOKEHUS U OTOTICHHUS.

3.11

CII 40-103-98

MuHuMalIBHOE PACCTOSHUE OT OCEM OTBOJOB U TPOMHUKOB 110
KpEIUIEHUH CIeAyeT NIPUHUMATh C y4€TOM TEMIIEPATYPHOTO U3MEHEHUS
JUTUHBI TPYOBI, TIPU 3TOM COCTUHHUTEIbHbIEC TN JOKHBI
pacrnojaraTbCsi Ha pacCTOSTHUM HE MeHee 50 MM OT KpeTUIeHU M.

3.20

CII 40-103-98

PaccrosiHue B cBETY MEKy CTPOUTENBHOU KOHCTPYKLIUEH U
METAJUIONOIMMEPHBIM TPYOOIIPOBOIOM, IPOXOASAIIMM BIOJIb HEE,
JOJDKHO OBITh HEe MeHee 20 MM

5.8

CIT141-102-98




THJIPABJIHYECKHE XAPAKTEPUCTHKH

DKBUBAJICHTHYIO IIEPOXOBATOCTh BHYTPEHHEHN MMOBEPXHOCTH TPYO U3
MOJMMEPHBIX MAaTEPUAJIOB, & TAK)KE MEIHBIX U JIATYHHBIX TPYO
cineayet npuHuMarh HEe MeHee 0,01 u 0,11 MM COOTBETCTBEHHO.

6.1.10

CIl
60.13330.2012

[Tpu rugpaBIruecKoM pacuetre Ko3(pPHUIHEHTH MECTHOTO
COIPOTHUBIICHUSI COETUHUTENBHBIX JAeTajeil cleayeT NpUHUMATh JJIs:
KPECTOBUHBI U3 NaTyHH - 3,0; yronpHuKa 90° u3 narynu - 2,0,
TpoMHHKa U3 JaTtyHu - 1,5; coequnenns MIIT - 1,5; nepexona u3
natyHu - 1,0 (Ha Gonpimii nuametp) u 0,5 (Ha MEHBIIUN AUAMETD); IS
orBona u3 MIIT - 1,0; orctyna uz MIIT - 0,5

2.10.

TP 78-98

YKJIOHBI

YkII0HBI TPYOOTIPOBOIOB BOJIBI, ITapa U KOHJEHCATa CIEIyeT
npuHuMath He MeHee 0,002. TpyOonmpoBOIbI BOJIBI IOMTYCKAETCS
MPOKJIaIbIBaTh 0€3 YKJIOHA ITPH CKOPOCTH ABMKEHHS BOABI B HUX 0,25
M/c u Oosee

6.3.9.

CII
60.13330.2012

TpyOorpoBoabI JOIHKHBI MTPOKIIAABIBATHCS € YKIOHOM He MeHee 0,002.
OtnenbHBIE y4acTKU TPYOOIPOBOIOB MTPU CKOPOCTHU JIBUYKEHHSI BOJIBI B
HuX He MeHee 0,25 M/c mpu HEOOXOTUMOCTH JOITYyCKAETCs
MIPOKJIAIBIBATh 0€3 YKIIOHA

7.2.5.3

CII 31-106-2002

PEMOHTHBIE PABOTbBI

[Tpu 3amene TpyO BO BpeMsi peMOHTA HE JJOMYCKAETCsl CTaBUTh TPYOBI
MEHBIIIETO TUaMeTpa.

5.2.

TP 78-98

BOJIOIIPOBOJ

TpyOorpoBoAHbIE CUCTEMBI XOJIOAHON U TOpsiueii BOABI TOJIKHBI
BBINOJIHATHCS U3 TPYO U COEAMHUTEINIBHBIX JIeTallei, CPOK CITyKOBbI
KOTOpBIX IIpH Temneparype Boabl 20 °C 1 HoOpMaTUBHOM JaBICHUU
cocTaBiigeT He MeHee 50 net, a mpu Temmneparype 75 °C u
HOPMAaTMBHOM JIaBJIEHUH - HE MEHEE 25 JIET, IPU ITOM T'MIpaBINUYECKUE
COIIPOTHBIIEHUS JIOJKHBI OCTaBaThCsl HEM3MEHHBIMU B TE€YEHUE BCETO
CpOKa DKCIUTyaTal|H.

7.1.2

CII
30.13330.2012

JIy1st BHyTPEHHEr0 BOJOIIPOBO/IA XOJIOIHON U TOPSYEH BOIBI JOKHBI
MpUMEHSATHCS, Kak npaBwiio, MIIT ogHoro Tuna Ha ocHOBE "cCIIUTHIX"
MOJIUMEPOB CO CIIOEM ATIOMHUHHEBOH (DOJIBIH, XKECTKO CBSI3aHHBIM C
MTOJIMMEPHBIM MAaTE€PUATIOM.

Ilpumeuanue. Jlonmyckaercs 1uisi BOXOIIPOBOA XOJIOAHON BOJBI
ncnosib3oBatb MIIT Ha 0CHOBE moJIMATHIIEHA

1.2.

TP 78-98

MIIT niist BHyTpEHHETO BOAOIIPOBOAA XOJIOAHOM BOIBI JOJKHBI
BBIZICP)KUBATh TIOCTOSIHHOE pabodee naBinenue He Menee 1 MlIla mpu
temneparype 20 °C. Cpoxk ciry:k0bl CHCTEM BOJOMPOBOJIA XOJIOIHON
Boxbl u3 MIIT momxken OviTh He MeHee S50 ner.

1.3.

TP 78-98

MIIT miist BHyTpEHHETO BOAOIIPOBOIA TOPSYEN BOIBI JOJIKHBI
BBIZICP’KUBATh TIOCTOSIHHOE paboyee naBinenue He menee 0,6 MIla npu
temmeparype 75 °C. Cpok ciayx)0bl CHCTeM BOAOIPOBOA FOpsUeii
Boxsl u3 MIIT momxked ObITh HE MeHee 25 nerT.

1.4.

TP 78-98

IIpu npoexTrpoBanuu cTosAKoB Boponposoaa us MIIT cnenyer
MIPUMEHATH TPYObI fuMeTpoM 20 u 6osiee MM.

2.3.

TP 78-98

[Tpu mpoeKTHpOBaHUHN PA3BOASIIUX TPYOOIIPOBOJIOB B CAHUTAPHO-
TEeXHUYECKUX y3Jax cieayet npuMenste MIIT nuamerpom 16 u meHee
MM.

2.4.

TP 78-98

[TpucoearHeHne pa3BoAAIIUX TPYOOIIPOBOJOB K BOJIOIPOBOIHBIM
CTOSIKaM CJIEAYET BBIMIOJIHATh Yepe3 paclpeAesIuTeNbHbIE KOMIEKTOPbI
U3 MeTajlia, UMEoIre ABa 1 0oJiee OTBOASIIMX MITYyIIepa U
YCTaHOBJICHHBIE Ha OTBETBJICHUU U3 CTAJIbHBIX WJIU
METAJJIONIOIMMEPHBIX TPYO OT MOAAIOIIETO CTOSIKA TOCe IapOBOT0
BEHTUJIS,, MEXaHIMYECKOT0 (QMIIbTPA, MOKBAPTUPHOTO PErysiTopa

2.5.

TP 78-98
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JaBJICHHUA U BOJOCUCTYHKA.

[Tpu uconp30BaHUM BOAOIPOBOTHBIX ITOIBOIOK M3
METAJUIOTIOIMMEPHBIX TPYO PEKOMEHIyeTCsl IPUMEHSITD B
caHTeXKaOWHax (10 MOJIBOJIOK) PETYJATOPHI JaBICHUS, HE
JIOTTYCKAIOIIUE MPEBBIMICHUs Pab0odero JaBICHUS: XOJIOIHON BOJIBI
oonee 1,0 MIla, ropsiaeit Bonb 60mee 0,8 MITa.

1.6.

TP 119-01

Ha BBOzie B KBapTUPY Ha MOJAIONIMX CTOSIKAX XOJIOJAHOTO U FOPSAYETO
BOJIOCHA0KEHUS yCTaHABIMBAIOTCS JIATYHHbIE TPOMHUKHU, OT KOTOPBIX
OCYUIECTBJISIETCSL Pa3BOJIKa 10 KBApPTHUPE.

[Tocne TpoitHMKa Ha CTOSIKAX XOJOJAHOTO U TOPSAYETO
BOJIOCHA0KEHUS yCTaHABIUBAIOTCS 3aIIOPHBIN BEHTHIIb U IBE BCTABKH
W3 CTAJIbHBIX OIIMHKOBAHHBIX TPYO auameTpoM 15 u 20 Mm, TIuHOM
COOTBETCTBEHHO 195 MM 1 80 MM, KOTOpBIE B IOCTPOEUHBIX YCIOBUAX
3aMEHSIOTCS MO CYETUYMKH pacxoja BOJbI U PETYISTOPHI JaBICHHUS.

[Tocne perynsaTopoB 1aBlieHHs YCTaHABIUBAIOTCS JaTyHHbBIE
KOJUIEKTOPBI C TPEMSI OTBOSIIIMMU HITYIIEpPaMHU.

4.9.

TP 119-01

[Ipu ycTpoiicTBe BOAONPOBOAOB C UCIIOIB30BAHUEM TPYO U3
MIOJINMEPHBIX MAaTEPUAJIOB YCTAHOBKY YPaBHHUTENIEH IIOTEHIIMAIOB
MEXy BaHHOW, MOMKOM U T.II. U TPyOOIIPOBOAOM BOJOCHAOKEHHS
JIOIYCKAETCs] HE MPElyCMaTPUBATh.

7.1.12

CIl
30.13330.2012

OTOIUVIEHHUE

TpyOorpoBoibI CUCTEM BHYTPEHHETO TETJIOCHAOKEHHS CIIeyeT
MpelycMaTpuBaTh U3 CTAJbHBIX, MEIHBIX, JIATYHHBIX, TOJIMMEPHBIX (B
TOM YHCJIE€ METAJUIONOIMMEPHBIX) TPYO, pa3pelIeHHbIX K IPUMEHEHHUIO
B CTPOUTENBCTBE. B cucTeMax ¢ moIuMMepHbIMH TpyOamMu
PEKOMEHYETCSI IPUMEHSATH, KaK IIPABUIIO, COEAMHUTENbHBIE AETATN U
W3/eIMs OJHOTO MPOU3BOIATEIS.

6.3.1.

CII
60.13330.2012

[TonumepHbie TPYOBI, MPUMEHSIEMBIC B CHCTEMAX OTOIUICHHUS
COBMECTHO C METAINTMYCCKUMH TPpyOaMH WK ¢ TpHOOpaMu 1
OGOpyZ[OBaHI/IeM, HMCIOIIUM OTpPaHUYCHHS 110 COACPKAHUTIO
PacTBOPEHHOTO KUCIOPO/ia B TEIJIOHOCUTEIE, TOJKHBI HMETh
KHCI0poaonpoHunaeMocts He 6ozee 0,1 r/(M3 cyT).

6.3.1.

CII
60.13330.2012

[TpuMeHeHre HAOIBHBIX CHCTEM OTOIUICHHUS M3 METAIIONMOIUMEPHBIX
TpyO paspenraercs TOILKO OT aBBTOHOMHOTO HCTOYHHKA
TEIJIOCHAOXKEeHHS (Ha 0OBEKT) WIJIM OT IIEHTPATLHOTO HCTOYHHKA
TEIJIOCHAOKEHHUS 110 He3aBUCHMOMN CXEME.

3.7

CIT1 41-102-98

B cuctemax ¢ pacnpeneanTenbHbIME KOJUIEKTOPAMH MTPUCOETNHEHHE
OTOIMUTECIIbHBIX HpI/IGOpOB MOKET 6I>ITB OCYHICCTBJICHO IMYyTEM
MIPOJIOKEHUST METAJIONOJIMMEPHBIX TpyO B hopme "meTens" B oy miu
BIOJIb CTCH IO/ TNIMHTYCaMHU.

K olHOMY KOJIIEKTOPY MOXKET MPUCOETUHATHCA OT 2 A0 8 "meTens",
K Ka)I(,Z[OfI N3 KOTOPBIX MOT'YT IPUCOCAUHATLCSA OJUH WK JIBA
OTOIUTEIBHBIX MPUOOpA.

2.9.

BCH 69-97



http://kodeks.vesta-trading.com:8084/law?doc&nd=1200036772&nh=1&c=%CC%C5%D2%C0%CB%CB%CE%CF%CE%CB%C8%CC%C5%D0%CD%DB%D5&spack=111barod%3Dx%5C123;y%5C113%26intelsearch%3D%EC%E5%F2%E0%EB%EB%EE%EF%EE%EB%E8%EC%E5%F0%ED%FB%F5%26listid%3D010000000100%26listpos%3D3%26lsz%3D43%26w%3D0;1;2;3;4;5;6;7;8;9;10;11%26whereselect%3D-1%26%23C24%23C24

2.TPYBbI

2.1. Obwue céedenusn o noarusmuieHe

B cBoe Bpemst osiBjieHe Ha TPyOOIIPOBOAHOM PBIHKE MOJUMEPHBIX TPYO CTalO0 PEBOITIOIMOHHBIM
[IIaroM B BOIIPOCaX MHXKEHEPHOTO 000pyIoBaHus 31aHui U coopykeHui. [1osBUINCH TPYOBI, A0COTIOTHO
HE TI0JIBEP>KEHHbIE KOPPO3UU U 00JIa1al0lUe MajbIM I'HIPaBIMUYECKUM COTIPOTUBIICHUEM, NMPAKTUYECKH HE
BO3pACTAIOIIUM CO BpEMEHEM. JTH TPYObl OTBEUAIH CAMBIM CTPOTUM TMTHECHHYECKUM TPEOOBaHUSM,
COXpaHsisl MEepPBOHAYAIIBHOE KAUeCTBO TPAHCIOPTHUPYEMOM KHUIKOCTH, a Takke ObUH B 3-5 pa3 oroBeyHee
CTaJIbHBIX.

MOoHTaX TUIACTUKOBBIX TPYO HE TPEOYeT TSIKEIOro CBAPOYHOTO M TPYOOTHOHOTO 000pYyAOBaHUS, U HE
SIBIISICTCS UCTOYHUKOM TTOBBIIIEHHOHN 1M0KapOOMacHOCTH PU MTPOU3BOJICTBE paboT. Bee mepeuncieHHbIe
(bakTopbl, HAPSAAY C HE3aYPSAHBIMU aKyCTUYECKUMU U TUAIEKTPUUECKUMU XapaKTePUCTUKAMHU, SIBUJIHCH
MPUYMHON HIMPOKOTO MCIIOIH30BAHMS IIACTUKOBBIX TPYOOIIPOBOIOB BO MHOTHX OTPACIISX
MPOMBIIIJICHHOCTH.

B cOBETCKMX CTPOUTEITHHBIX HOPMAX MPOCICKUBAIOCH KPAHE OCTOPOKHOE OTHOIIICHHUE K
MOJINMEPHBIM TpyOaM. X nmpumMeHeHne orpaHu4UBaIOCh HE3HAYUTENIbHBIM 00bEMOM IIACTUKOBOM
BHYTPUKBAPTUPHOU KaHATM3AIUU U MMOABOJIKAMH K CMBIBHBIM OauKam.

AKTHBHOE UCIIOJIb30BaHNE TOJUMEPHBIX TpyO B Poccum naganock ¢ 1997 rona, korna Obutn
BHECEHbI COOTBETCTBYIONIMIA AonoiaHeHus B aeicTytonme Torna CHull 2.04.01-85* «Buyrpennuii
BoJ0MpoBOA M KaHanu3anus 3aanuii» 1 CHull 2.04.05-91* «OromnneHue, BEHTUIATUS U
KOHUIIMOHUPOBAHUE BO3IyXay.

TpyObl Ha MONMUATUIIEHOBOI OCHOBE BCE AKTHBHEE BBHITECHSIOT TPAAUIIMOHHYIO CTalb U3 BHYTPEHHHUX
CUCTEM OTOIUJICHHS, XOJIOTHOTO B TOPSYETO BOJOCHA0KEHHSI. JTa BO3MOKHOCTh IOSBUIIACH, OJlarogaps
paszpabotke TexHojoruu «cmuBKu» (PEX —texnonorun) u «cuemienus» (PERT —rexnonorun)
MOJIMATUIICHA, a TaK)Ke OJlarofaps MOSBICHUIO MHOTOCIONHBIX METAJNIONOIUMEPHBIX TPYO.

IMonusmunen norydaroT MOJIMMEPU3aIAEi ra3a STUIIEHA B MPUCYTCTBUU Katanuzartopa (puc.2.1 p.1) .

Puc.2.1.p.1 Xumuueckas cmpykmypa smuiena u noaudmuieHa

OTHJIEH HOJIMDTHUIIEH
) \ i i i) i
CHO OHH©
i ) ) ® Vi W
[TonuaTHIICH ABISCTCS MepMOonIacmuyHbplM MaTEPUAIIOM, TO €CTh IIPY HarpEeBaHUH OH pa3Msrdaercs,
a MpH OXJIAKICHUU BHOBb TBepJeeT. [[0MMITHIIEH COCTOUT U3 MHOKECTBA MaKPOMOJIEKYJI-1IEMOYEK,
KOTOpBIE MOTYT TI€PEMEIaThCs APYT OTHOCUTEIBHO JpyTa.
VYrpasisisi mporeccoM MoJuMepU3aliuy STHIICHA MOKHO MOTy4YaTh MOJUAITUIICH C OTHOCUTEIHHO
JUTMHHBIMHU MM KOPOTKUMH MaKpOMOJICKYJIaMHu.
Ecnu nomycTtuth, 4To BCe TMHEHHbBIE MOJIEKYJIbI OJMATUIICHA BBICTPOMIIUCH B OJIHOM HAlpaBJICHUN
10 BEKTOPY MPWIOKEHHSI HAarpy3KH, TO IPOYHOCTh TAKOTO MaTepraia TeOPETUIECKH JT0JbKHA OBITh B 20 pas3
OoJblIIe TPOYHOCTH JIETUPOBAHHOM CTaIH.

B nonmsTrieHe nMeroTes 30HBI, 1€ MOJIEKYJISIPHBIC IENOYKH OTHOCHTEIBHO NPSMBIC U
PAacIoyIoKeHbl apaJIebHO APYT APYTY. DTH 30HBI OTIMYAIOTCS OOJIBIIEH MIOTHOCTHIO M HA3bIBAIOTCS
«KPHCTAJUIUTAMI», TO €CTh « KPHCTAIUIONOAOOHBIMIY. B ocTaibHOM MpOCTpaHCTBE BEIIECTBA
MaKpOMOJIEKYJIbI OECTIOPSA0YHO TepeIIeTeHbl, 00pasyst PIXIyI0 aMOppHYIO CTpYKTYpY (Puc.2.1.p.2).
Amop¢HBIe 30HBI 00J1a1AI0T MEHBIIEH TIOTHOCTHIO. C IMOBBIIEHHEM TEMIEPAaTypPhl KPUCTAITUTHI

pacrmagarorcs, nepexons B amopduoe cocrosuue. [Ipu noctmxenuu remnepatypst 200 °C monusTuieH
NEPEXOANT B BI3KOTEKYUee COCTOSHUE, TP KOTOPOM OH MOXKET MOABEPraThecsi (POPMOBKE.



Puc.2.1.p.2 Kpucmannuuecxkue u amopgHvle obracmu noiusmuiend

KPUCTAJINYECKAA
AMOPDHAY OJIACTB

OBJIACTB
&)

OOBIYHO, B COCTAaB OCHOBHOTO MOJMMEPa BXOISIT MPUCOCTNHEHHBIE K OCHOBHBIM MOJICKYJIaM IIETIOYKU
COIMYTCTBYIOIIETO MOHOMEpa (conoaumepa). JIjst MOTUATUIICHA, 9TO, KaK MPaBUII0, OyTeH (OyTHIICH).

B 3aBUCHMMOCTH OT TEXHOJIOTMH MOJIYUYEHHUsI TOTUATHIICH TMOAPA3IENSICTCS HA TIOTUITHIICH HU3KOU
naomuocmu (Beicokoro nasnenus) (LDPE,IIB/I), cpeoneit nnomunocmu (cpenuero nasnenus) (MDPE,
[1CTI) u ebicokoit nromunocmu (auzkoro nasienus) (HDPE,ITH/I). C nmoBbIieHreM TUIOTHOCTH U
MOJICKYJISIPHOTO Beca TMOJIMITUIICHA BO3PACTAET €r0 CTOMKOCTh K XMMUYECKUM BO3ICHCTBHUAM. JTO
00yCcIOBIIIO MKUPOKOe ucnonb3oBanue [TH/] 11t u3roToBiaeHusl BOAOIPOBOAHBIX U KAHATN3AIIMOHHBIX
TpyO, KaOETbHBIX JIOTKOB U T.II.

TpyObl 3 MOTUATHIIEHA HU3KOTO M CPEHETO JABJICHHUSI MOTYT paboTaTh mpu Temmepatype He Boime 70°C
(kpaTkoBpemeHnHo 85 °C).
CTpyKTYpBI MOJIEKYJNT Y MOJIMATUIICHOB PA3IMYHON IJIOTHOCTH OTIUYAIOTCS IPYT OT Apyra (Puc.
2.1.p3-p6b).

Puc. 2.1.p.3 Xumuueckas cmpykmypa noaudsmuieHa blCOKOU NIOMHOCMU

[IOJIM3THJIEH BRICOKOM IIJIOTHOCTH
HDPE

BEYTEH

CHCHCHC ACHC HCACHCHCHCHC



Puc. 2.1.p.4 Xumuyeckas cmpykmypa noaudmuiena cpeoHel niomHocmu

ITOJIM3THJIIEH CPEJJHE 1 TIJIOTHOCTH
MDPE

e
EVIEH BYTEH

Puc. 2.1.p.5 Xumuueckas cmpyKmypa JUHEUHO20 NOJUIMULEHA HU3KOU NIOMHOCMU

JMHEMHBIN ITOIM3TUIIEH HU3KOM IIIIOTHOCTH
LLDPE

& ]
'-'-’ ®e” o - “f o o e o G
&
i (i
& @ in & & =I‘ !ﬁl &

& aﬁt

@ ) Tisi)
®

Puc. 2.1.p.6 Xumuueckas cmpykmypa nOIUdIMULEHA HUZKOL NIOMHOCIU

TIOJI3THIIEH HU3KOIT TNIOTHOCTH
LDPE

Ecnu nepBsle TpY pa3HOBUAHOCTHU IOJIMATUIICHA UMEIOT JIMHEWHYIO CTPYKTYpPY IJIaBHOM B LIEIIH C
OOJIBIITUM WJIM MEHBIITMM KOJIMYECTBOM OTBETBIICHUM ComosinMepa, To LDPE cBoWicTBeHHBI JIMHHBIC
BETBAIIUECA LICIINM, COCAUHAIOIIMUCCA ;[pyr C I[perM. TaKOfI ITOJIUDTUIICH HOquaIOT HpI/I JaBJICHUHN CBBIIIC
1000 Gap.
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s monyuenus [ITH/] (HDPE) B mpoMbInuIeHHBIX MaciITadax MUCIONb3YeTCsS TPU OCHOBHBIE TEXHOJOTHH:

Puc.2.1.p.7 [panyner [1H/]

- peakuus B CyCIICH3HH,

- peakuus B pacTBOPE;
ol : . - razo(asHas MOJUMEPH3ALIHSL.
N [Iponiecc monmyueHHs MONMATHIICHA B pacTBope (TeKcaHe)
By ' npoBomat nipu  Temneparype 160-250 °C u gaBiaeHuu mopsaka
) 50 OGap. B Tteuenme 15 MUHYT  OSTWJIEH KOHTakTHPYET C
R R ias katanmuzaropom (CrO; + cwiukarens, Ti-Mg .). VYnpamss

*% il \,ﬂ‘. : pacTBOpHTENb B MCHApUTENE, CEMapaTope U BaKyyMHOW Kamepe
‘N A TPaHyJIATOPa, IIOJNy4alOT TOTOBBIE  TPaHYJbl ITOJNHITHICHA
rpany.abi ITHJL (Puc.2.1.p.7), xOTOpbIC MPONAPUBAIOT BOASHBIM ApoOM MpHU

TEMIEpaType,  MNPEBBIIAIONIECH  TeMIepaTypy  IUIABJICHUS
nonudTWiIeHa. [Ipu 3ToM HM3KOMONIEKYNspHbIE (PAKLKMK IMOJUAITWICHA IMEPEXOIIT B BOAY, a OCTaTKH
KaTaJau3aTopa HEUTPaIu3yrTCs.

Puc.2.1.p.8 I'panyner 11B/]
S [Monmustunen Beicokoro pasinenus [IBJ] (LDPE) momyuaior B
TpyOuaToM peakTope (aBTOKJIaBe). OTWUJIEH, CMEIIAHHBIA C
nepokcuIoM (OEH30MII, JTaypuil) HarpeBaeTcs 10 TemmepaTrypsl 70
°C u npu gaBnenun 250 Gap momaercs B MEPBYIO 30HY peakTopa,
rae nogorpeBaerca no 180 °C. Jlamee chlpbe MOCTymaeT BO
BTOPYIO 30HY, IJie JaBieHue moBwimaercs a0 1500-2500 6Gap, a
temmeparypa Bo3zpacraer g0 200-300 °C. 3a 100 cex npeObiBaHUS
B peakTope 3TwieH Ha 18-20% mnonuMepusyeTcss B MOJIUITHIICH.
VYanuB HenmpopearupoBaBLIMKA 3THIIEH, PACIUIAB OXJIAXKIAKOT 10
180 °C u rpanymupyroT (Puc.2.1.p.8). Oxnaxnaenusie 10 20 °C
2 IpaHyjJbl OKOHYATEJIbHO BBHICYIIMBAIOT HArpeThIM BO3IyXOM M
rpanyibi TIB]/T YIAaKOBBIBAIOT.
[1noTHOCTH MOMMATHIICHA, IPEAONIPEICTCHHAs TEXHOJOTUEW €ro MOJyUYEeHHs U CTPYKTYPOU, MPUIAET
MaTepHay CBOM WHAMBHIyalbHbIC (U3NYECKHE U MEXaHWUYECKUE CBOMCTBA (cm. mabauyy 2.1.m.1).

Tabnuya 2.1.m.1 Texnuyeckue xapaxmepucmuxku NOAUIMULEHOB PAZTIUYHOU NIOMHOCMU

XapakTepucTuka LDPE MDPE HDPE
IInorHOCTB, KI/M3 920 930 940 950 960
Monyns ynpyroctu npu 20°C, 175 260 455 630 875
H/mm2

Touka ruTaBICHHS 109 116 125 130 133
kpuctamuuToB, C

PERT —mepmocmoukuit norusmunen ( resistance temperature).

OnHoi U3 MOCIeAHUX HOBUHOK B TEXHOJIOTUU IPOU3BOJICTBA MOJIMOJIC(UHOB CTaJl METOJ HAIpPaBICHHOTO
MPOCTPAHCTBEHHOTO (hopMUpOBaHMsSI OOKOBBIX CBsSI3€il B MakKpoMoJjieKynax mnoinumepa. [lomyduBrimiics
nonuaTUiIeH nonyuui HasBanue PERT (tepmoctoiikuit) umu DOWLEX*2344E (Dow Chemical Company).
B HEKOTOpBIX HCTOYHMKAX ATOT MaTepual 0003Ha4alT, Kak LPE wim «IMHEHHBIN MOTUITUIICH, YTOOBI
OTJIMYATh €r0 OT CIIUTOTO.

Bmecto 00bruHOTO OyTeHa B KayecTBE COMYTCTBYIOIIETO MOJUATHIIEHY MOHOMEpPA MPUCYTCTBYET OKTEH
(oxtunen), umerouwii Gopmyny CgHig B oTiimume ot «autockoro» OyTeHa OKTE€H HMMEET MPOTSIKEHHYIO
MIPOCTPAHCTBEHHO pa3BUTYIO CTPYKTYpy (puc.2.1.p.9). ObOpa3ys OGOKOBbIC BETBH OCHOBHOTO ITOJIUMEPA,
COIOJIUMEP CO3JIaeT BOKPYT IVIABHOM LIeTM 00JIaCTh B3aMMOIEPEIUIETCHHBIX IIETI0YeK COMOHOMEpa. DTH
«BETBH» COCETHUX MAaKPOMOJIEKYJ B3aMMHO IEPEIUIeTaloTCs, 00pa3ys MHPOCTPAHCTBEHHOE CILEIUICHUE He
3a cueT 00pa3oBaHMs MEXKATOMHBIX CBS3EH, a 3a CUeT meperuieTeHus OOKOBBIX «BeTBel» (puc.2.1.p.10).
[TonyuuBmuiics  marepuan mnpuoOperaeT psa cBoWcTB, mpucymux PEX, Takux Kak TIOBBIIICHHAS
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TEPMOCTOMKOCTh M yBeJIIMYeHHE NMpoyHocTu. OHaKo, AnuTeNbHas Tepmudeckas croiikocts PERT Huke,
yeM y PEX, mo3ToMy 3TOT Matepuail He SBJISETCS paBHOLIEHHON 3aMEHOM  CIIUTOMY MOJUATUIICHY.
Xumnueckas crorkoctb PERT cyliecTBeHHO HE M3MEHSIETCS, IOATOMY B KCHJIOJE OH, oTiinuue oT PEX,
pactBopsiercsi. PERT coxpanser mnpucymryto  OOBIYHOMY TMOJUATUICHY THOKOCTh. CaMbIM TJIaBHBIM
npuobperenuem PERT mo cpaBHeHuio co cBouM «matepuHckum» PEMD sBnsercss  HekoTopoe
YBEJIMUYEHUE CTOMKOCTH K YIbTPa(UOIETOBBIM JTydaM.

Puc.2.1.p.9 Xumuueckue cmpykmypol Oymena u oKmeHda

OKTEH

Puc.2.1.p.10 Xumuueckasn cmpykmypa PERT

PERT e
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2.2. Cuiuexka nonursmunena

Ilouckn nyTel yBEIUYEHUS XUMHUUYECKOW, MEXAHMYECKOM M TEPMHUYECKOM CTOMKOCTH IPUBEIU K UIEE
CIIMBKHM TIOJNMATUJICHA, KOTopas Obuta peanm3zoBaHa B 70-x romax XX Beka. IlepBoHadanmbHO OHa
MPOU3BOAMIACE IyTeM OOJIY4YEeHHUs MOJUAITUICHA TaMMa-TydyaMH, HO BIOCIEJICTBUU OBLIM OOHAPYKEHbI
MHBIE CITIOCOOBI CIIMBKHU.
IMon cumMBKOM mMOIpa3syMeBalOT CO3JaHUE NPOCTPAHCTBEHHON PEIICTKH B MOJMITHIIEHE BBICOKOM
IJIOTHOCTH 3a cYeT 00pa3oBaHusl 00BEMHBIX MOMEPEYHBIX CBA3EH MEXI1y MaKpOMOJIEKYJIaMH MOJIUMeEpa.
OTHOCHUTENBHOE KOJMYECTBO OOpaA3yIOIIMXCS MOMEPEYHBIX CBsA3ed B €OUHMIIE O0beMa IONMITHIICHA
ompezensercss  IMOKa3aTelieM «CTEMeHH CHIMBKM.
CreneHp CIIMBKM - O3TO OTHOLICHHE  MAaccChl
MOJIMATUIIEHA, OXBAYEHHOTO TPEXMEPHBIMH CBA3SIMHU K
obmelt macce mnonudTHICHA. UTOOBI y3HATh, Kakoe
KOJIMYECTBO  MaTepuaia oOnamaer  ceT4aroit
CTPYKTYpO#l, o0O0pa3upl Mocje MpeaBapUTEILHOTO
BbIIEP)KUBAHUSI B TOpsSdYeid BOAE  MOJABEPraioT
BO3/JICICTBUIO 3TAJIOHHOIO pacTBOpUTENs (Kcuiona
[Xylene]), B KOTOpOM HECHIMTBI IMOJUITHIICH
pactBopsercs 6e3 ocanka, a PEX obpa3yer ocanok B
BHUJIE€ PBIXJIBIX MEPEIIETEHHBIX BONIOKOH (puc.2.2.p.1).
HyXHO OTMETHUTh, YTO C YBEIMYCHHEM CTEICHH
CIIMBKH IMOJIMATUIIEHA, €0 MPOYHOCTh BO3PACTAET, HO
BMECTE C TeM pacteT u Xpynkocth (Tabauya 2.2.m.1).

[TosTomy, Teopetnuecku, PEX co cTeneHpro CIIMBKU
Puc.2.2.p.1 Cmeno onpedenenus cmenenu cuuueku  100% - 510 MaTepual, HAIOMUHAIOMIUMA CTEKIIO.

H3menenue ceoiicme noiudsmuniena npu CUUBKe Taoauya 2.2.m.1
CBolicTBO M3MeHeHne mocie CIIMBKI
[limoTHOCTH YMeHbIIaeTCs] HE3HAYUTEIBHO
IIpOYHOCTB Ha pacTsKECHUE YBennuuBaercs
[IpoyHocTh Ha cxxatue YBenunuuBaercs
KoadduureHT nMHeHOro pacumpeHus YMeHb11aercs
TepmocToiiKkoCcTh Veemmnuusaercsa ¢ 70°C go 95°C
XUMHUYECKask CTOUKOCTb [loBeiaercs
[InacTuyHOCTH YMeHbIaercs
[Toreps MexaHUYECKUX CBOMCTB BO BPEMEHH YMenbinaercs
CTOMKOCTb K HICTUPAHUIO YBennuuaercs
Croiikoctb kK YOO YBennuupaercs
CTOMKOCTh K HU3KHUM TeMIIepaTypam YBenuuuBaercs
TBeproctb VYBenunuuBaeTcs

SBnsisich yrieBOJOPOIHBIM HOJUMEPOM (TOIMOJIEUHOM) CUIUTHIA MOJMUATUIIEH TOpIOY, HO €ro rOpeHue
OTJINYACTCs OT OpPCHUA HCCHIMTOI'O MOJIUITUIICHA. HpI/I TOPCHUH HCCIIUTOI'O IMOJIM3TUJICHA IJIaMs POBHOC,
COMPOBOXKAAIOIIEECS YacThIM KaljlenajeHueM.  ['OpeHue CIIUTOro TMOJUATHIIEHA COMPOBOXKIACTCS
HCPOBHBIM (I/ICKpHH_II/IMCSI) IJIaMCHCM, a KOJIMYCCTBO MaJaromHuX pacCIlIaBJICHHBIX KallCjib 3HAYHUTCIIBHO
MeHbIIe. ['opeHre MoaudITHIICHa MPOUCXOIUT TpHU TeMiiepaType ero pacmana (400°C) u Beime. OCHOBHBIMU
MNpOAYKTaAMU PCAKIIUU T'OPCHUS MOJIUITUIICHA ABJIAIOTCA BOJAa U yFJIGKHCJIBIfI ras.

M3BeCTHO HECKOIBKO OCHOBHBIX MPOMBIIIICHHBIX CIIOCO00B CIIUBKHU ToudTuieHa (Tabauya 2.2.m.2),
B 3aBUCUMOCTHU OT KOTOPBIX CHIUTBIN MOIUATHIICH HHIACKCUPYCTCA COOTBGTCTByIOH.ICfI J'II/ITepOI\/'I.
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Cnocoovt nonyuenus PEX Tabauya 2.2.m.2

Ne | O6o3nauenue | Kparkoe onucanue criocoda | Crenens ciiuBkua | CrerneHb Bun criocoba mmo
10 CTaHAAPTY CILLIMBKHU I10 METO/ly BO3JEHCTBHUS
ASTM I'OCT P 52134
1 | PEX-a CumBka 75 70 XUMHAYECKHI
OpraHuYeCKUMHU
MEPOKCUIAMU WU
TUAPONEPOKCUAAMU
2 | PEX-b CumBka 65 65 XUMHUYECKUN
OpraHUYeCKUMHU
CHJIaHUIAMHA
(cunanamm)
3 | PEX-c CmmBKa MOTOKOM 60 60 buzmvecKuit
3JI€eMEHTapHbBIX YaCTHUII
( pamuaImOHHBIN)
4 | PEX-d CumBka He 60 XUMHAYECKHI
a30THUPOBAHUEM HOPMUPYETCS

Ilepokcuonan cuuueka ( memoo A).

Metox A sBiIseTcs XMMHUYECKMM CHOCOOOM MOIM(MUKAIUHN («CIIMBKW») MOJIMITHIICHA NPH
MOMOUIY OPTraHUYECKUX NEPOKCUIOB WU THIPONEPOKCHIOB.

Opranudeckne MEPOKCHIBI  MPEACTABISIOT cO0O0W Tpou3BogHBIE mepekucu Bogopona (HOOH) B
KoTopbix onuH (rumporiepokcun, ROOH) wmm nBa (mepokcua, ROOR) aroma Bomopoma  3amMenieHbI
oprannueckumu  pagukanamu(R).  Cambiii  momymspHbii  mepokcun - 2,5-dimethyl-2,5-di-
(butylperoxy)hexane.  Ilpu KOMHATHOH Temreparype OH HAaXOIUTCS B IKUAKOH (ase, HO MOXKET
azcopOMpoBaThCs Ha OOJBIIOM pa3zHOOOpa3uu moBepxHocTel. [Ipu Beicokoit Temmeparype 180-220 °C
MEPOKCH]T pasiiaraercs, 00pa3ys CBOOOIHBIC PaIUKAIIBI.

[Tepoxcuapl oTHOCATCS K 0c000 omacHbIM BemectBaM (OCT 19433). Mx monmydeHHne — TEXHOJIOTHYECKH
CIIO)KHBIA W Joporoctosmuii mporecc. Haumbonee KpymHBIMM TNPOU3BOAMTEISIMU OPTaHONEPOKCHIIOB
cuntaroTcs (panmysckas ¢upma Atofina u rommangckuii kormepa Akzo Nobel ¢ odpucom B Yukaro. B
Poccun mepokcuapl BeimyckaeT oobenuHenne «Kazanboprcunres». KomuuecTBo qo6aBnsieMoro B paciuiaB
MEePOKCHUIA OYEHb MaJIO U cocTaBisieT nmopsaaka 0,5-2 xr Ha 1 T monu3TUIIEHA.

Jns nonydenuss PEX mo cmocoOy A MOIMATWIIEH Tepen AKCTPYIUPOBAHHEM DPACIUIABIISCTCS BMECTE C
AQHTUOKUCIUTENIAMU U mepokcuaamu (mporece Tomaca Dwurens) (Puc.2.2.p.2-1). C mnoBbIIICHHEM
TEeMIepaTypbl  HEPOKCHIBI pacmaialoTcs, o0pa3ys paaukaibl (MOJIEKYJIBI CO CBOOOJHOW CBSI3BIO)
(Puc.2.2.p.2-2). Pagukajsl MEPOKCUIOB OTPHIBAIOT y 3BECHHECB MOJUATHUIIEHA MO OJHOMY aTOMy BOJIOPO/A,
YTO TPUBOAMT K TIOSBICHHIO CBOOONHOM cBsi3u y aroma yriepona (Puc.2.2.p.2-3). B cocennux
MaKpOMOJICKy/aX aToMbl yriepoaa o0beaunsiores (Puc.2.2.p.2-4). KoauuecTBO — MEXMOIEKYISIPHBIX
cs3eit cocraBnsier 2-3 Ha 1000 aromoB yriepona. OOpa3yercss TpeXMepHas CeTka, KOTopas HCKII0YaeT
BO3MOXXHOCTh 00pa3oBaHUs KPUCTAIUIMTOB MpH OXJaXIeHHH mnoiumepa. IIpomecc Tpebyer xKecTKoro
KOHTPOJISL 3a TEMIIEPAaTypHBIM PEKUMOM B IIPOILIECCE IKCTPY3HH, KOT/Ia MPOUCXOAUT MpeaBapUTelIbHAs
CIIMBKa, U B XOJ€ JajbHeilllero HarpeBaHusi TpyObl Ui 3aBepileHus oOpa3oBaHus cszell. [lpu
OXJIQXJICHUH TTOJIyYeHHOTO NMPOIYKTa HAOII01aeTCsl MOHMKEHNUE TUIOTHOCTH TOJIMATUIICHA.

Metoxa A — cambriii goporoi. OH rapaHTUPYeT TMOJHBIN 00bEMHBIA OXBAT MAacChl MaTepraja BO3JICHCTBHEM
MEPOKCUIOB, TaK KaK OHU JI0OABISIOTCA B MCXOAHBIM pacruiaB. OAHAKO, 3TOT MeToJ] TpeOyeT , 4ToObI
crenenpb ciumBku PEX He Obuia Hike 75% (o poccuiickum HOopMmam-70%), 9To nenaet TpyObl M3 3TOTO
MaTepHuana 0ojee KECTKMMHU M0 CPaBHEHHIO ¢ M3/CIHIMHU, OITy4eHHbIMU criocobamu B u C.
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Puc.2.2.p.2 Dmanvl cuuusku norusmuiena no memooy A
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Cunanosasn cuiueka

Meton B sBisiercs XMMHUYECKUM CIOCOOOM CIMBKH MOJIMATUIICHA TP MIOMOIIM OPraHOCUIIAHUIOB.
OpraHocuiaHuIbl MO>KHO MPEICTaBUTh, KaK KPEMHEBOAOPOIbI (THAPHAbI KpeMHus Tuna SiHa) B KOTOpPBIX
aTOMBbI BOJIOPO/1a 3aMEHEHbI OPraHUYECKUMH PaJUKaIbHBIMU IPYIIIAMH 110 CXEMe
RO-CHj3, nosToMy npaBujibHEE HA3bIBATh 3TU BEILIECTBA «CUIOKCAHAMU).

Kakx m xpemHeBomopomabl, oT razoodpasznoro SiHs mo SigHig, Tak m opraHoCHIaHWABI SAOBUTHI U
00J1a7Iat0T HEMPUATHBIM 3aIIaXOM.

CunaHonbpHasi CIIMBKA TOJMHOJAS()UHOBOM M3OJSAIMHU, Ojaromapss CBOCH JelIeBU3HE, IIMHPOKO
npuUMeHsieTcs B KaOenbHOW NpoMbIIeHHOCTH. OJHAKO, JAJs MPOU3BOJCTBA MPOBOJIOB U Kabenel MOryT
MPUMEHSTHCSI OOBIYHBIE KPEMHEBOJOPOJbI, TaK KaK OCOObIX TUTHEHMYECKUX TpeOoBaHWM K 53TOil
NPONYKIMU HE TpenbsiBisercs. [Ipy 3TOM CIIMBKA IMOJMATWIIEHA NPOHCXOAuT mo cxeme Si-C - 0e3
BOBJICUCHUST OPTAaHMYECKUX paaukanoB. Tak kak 3Heprus cBsizu Si-C coctaisier 780 J[»/Monb, a SHEpTrHs
cBs13u C-C — tonbko 630 [Ik/MOIb, TO MPOYHOCTH CIIMBKU MPOBOJHON M30JSMU 10 MeTOAy B 3HaunTenbHO
BBIIIIE, YEM MIPHU OCTAIbHBIX METO/IaX.

Vcnonp30BaHue OpraHMYeCKUX CHJIAHMIOB IMPU MPOHM3BOJACTBE TPYyOONIPOBOAOB BBI3BAHO TEM, YTO
OHHU TNPU CUIMBKE JUOO MOJHOCTHIO MEPEXOMAAT B CBA3AHHOE COCTOSHUE, JIMOO MPEBPAIIAIOTCS B XUMHUUECKH
HEUTpaJIbHBIA OpraHuuyeckuil cnupT. CIIUTHIM 10 MeTOoNy B MoIMATHIIEH HE COAEPKUT B CBOEM COCTaBE
CIIEIOB CHUJIAaHUJOB M MOXKET YCIEIIHO HCIONb30BaThCs I KOHTaKTa C MHILEBBIMH TNpoayktamu B
Hacrosimee BpeMss npu npomsBojactBe PEX Tpy0 mo meromy B B OCHOBHOM HCHOJB3YyeTCs
pununrpuMerakcuinokcan (H,C=CH)Si (OR)3 (cokpaliieHHO- «<BHHHJICHIIAHY).
CunaHoBast CIIMBKA MOXKET BBITOIHATHCS IBYMsI CIIOCOOaMH:
Meron B-SIOPLAST. B aToM MeToe BUHUJICHIIAH BBOJUTCS B PACIIaB BO BPEMsI SKCTPY3HH TPYOBHI.
Meton B-MONOSIL. 3nece BUHWICHIAH MEPEMENINBAETCSA C NEPOKCUIOM M HEKOTOPHIM KOJIMYECTBOM
nojudTHeHa (puc.2.2.p.3-1). DTa TpaHyIMpOBaHHAs CMeCh BBOJHUTCS B OCHOBHYIKO ~Maccy
MOJUATUICHOBOIO paciulaBa MpH SKCTPY3UHM BMecTe C Kaydyk-Kartaiau3aTopoMm. HeynoOcTBO naHHOTO
METO/Ia 3aKJIF0YAeTCsl B TOM, YTO HACHIIICHHBIN BUHWICHIAHOM TOJMATUIICH COXpaHsSEeT CBOM CBOWCTBA HE
6oiee 4-6 Mecs1IEeB, TO €CTh CHIPbE JODKHO OBITH MCITOJIB30BAaHO Ha MIPOU3BOJICTBE HE TIO3/IHEE STOTO CPOKa.
B o6oux Meromax XMMHUYECKHMH NPUHLMII PEAKIUU OCTaeTcsl OAMHAaKoBBIM. Ilpu HarpeBaHuu cialble
JIBOMHBIE CBSI3M BUHWIBHOM IPYNIIbl BUHWICHJIAHA DPAa3pyIIAIOTCS, IPEBpallasl €ro MOJEKYJbl B aKTHUBHbBIE
pamukansl (puc.2.2.p.3-2). DTH paauKaibl 3aMEIIal0T aTOM BOJOPOAa B MaKpOMOJIEKYJaxX MOJMAITUIICHA
(puc.2.2.p.3-3). 3aTeM, OpraHHMYECKHE PAIMKaIbl MPUCOSIUHIIOT MOJEKYIy BOBI, 00pa3ysl CTaOHIbHYIO
THIPOOKHUCh, a COCEAHHE paJuKanbl TOJUMepa 3aMbIKaloTcs dYepe3 cBsi3b Si — O, dopmupys
NPOCTPAaHCTBEHHYIO pemeTky (puc.2.2.p.4-4). Takum oOpa3om, IJisi 3aBEpIICHHs IPOLECCa CIIMBKH IO
Metony B wusnmenne nomkHO mpoiith 00pabOTKy B TEUYEHHE HECKOJbKMX YacOB B BOJISHOW BaHHE.
Britechenue Boael u3  PEX  yckopsiercs TOpUCYTCTBHEM — OJIOBIHHOTO — Kartanuzaropa. [lpomecc
OKOHYATEJIbHOM CILIMBKH, KaK Mbl BUJIUM, 3aBEPIIAETCS YK€ B TBEPAON CTaUU U3JIEIHSL.

Puc.2.2.p.3 Omanwel cuuusku norusmuiena no memooy B

TTOII3 TIDIER BIHITITPIIMETAEKCIITTOKCAH @
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IIOJOTETHIER PATHEA JIE] BHHHIICHITAHA @

Paouayuonnan cuiuexa
Meron C 3akimovaercs B Bo3aercTBUU Ha C-H cBS3M moMATHIIEHA TOTOKOM 3apsKEHHBIX YaCTHIL
(puc.2.2.p.4-1). D10 MOXKET OBITh IIOTOK 3JICKTPOHOB MM raMMa-iy4deil. [Ipu Takom Bo31eiCTBHY YacTh
cszeit C-H paspymaercs. Yriepoa cTaHOBUTCS 00J1amaTesieM CBOOOIHOM cBsi3H (puc.2.2.p.4-2), KoTopas
peanu3yercsi, 00bEAMHUBIINCH C TAKOH k€ CBOOOAHOM CBSI3bIO B COCETHEH MOJIEKYIISIPHOI LIeTIOuKe
(puc.2.2.p.4-3). baarogapst 5ToMy, OTAEIbHBIE MaKPOMOJIEKYJIbI TOJUITHICHA O0OBEIUHIIOTCS CETHIO
MEXMOJIEKYIISIpHBIX cBsizel. [Ipoucxoautr moaudukanus NoIMITHIICHA, HAa3bIBaEMasi «CIIUBKOI.
O6myueHue u3aenus MOTOKOM YacTHUIl IPOBOJAUTCS yXKe Mociie ero ()opMoBaHus, B TBEPIOM cocTossHUU. K
HEI0CTaTKOM JJAHHOTO METOJIa MO>KHO OTHECTH HEN30€KHYIO HEPABHOMEPHOCTh CIIUBKHU IO TOJIIUHE
MOJINATUIIEHOBOTO cJ10sl. HEBO3MOXKHO pacmoioKUTh 3IEKTPOJ TaK, YTOOBI OH OBbLIT paBHOYAJIEH OT JI000i
TOYKU TPYOHOTO PYJIOHA, TOITOMY TpyOa MoTydaeTcss HEpaBHOIPOUYHOM U 1O AJTMHE U 10 TOJIIMHE CTEHKH.
Meton C mo3BossieT noiydarb 6ojiee rTuOKUil MOJUAITUIICH, TaK KaK MPOLEHT CUIMBKU MIPH 3TOM METOJIe
cocraBisieT 60%, a ¢ yBeJIMYEeHHEM MIPOLIEHTA CIIMBKU TBEPAOCTh MaTepuasa Bozpacraer. KauectBo
CIIMBKH M paJMOaKTUBHASI YACTOTA TOTOBOTO MPOAYKTA IPU JAHHOM METOJE 3aBUCHUT OT IPUHATOU
TEXHOJIOTUH PaJUAIIOHHON 00pabOTKH.
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[Tpu uconb30BaHUM LIMKIMUECKUX YCKOPUTEINIEH 3JeKTPOHOB (0eTaTpoHOoB) B nuana3one suepruit 0,5-10
M5B npaktuuecku He 00pa3yeTcsl paJuOaKTUBHBIC 3JIEMEHTHI, UTO JIeJaeT YCKOPUTEIb JOCTaTOUYHO
0€30MaCHBIM B 3TOM CMEBICIIC. Y CKOPUTEh MOKHO TPAKTHYECKH MTHOBEHHO BBIKIIFOUUTH U MPEKPATHUTh
o0y4yeHue, mo3TOMY paJlalliOHHasl 3allUTa TPeOyeTcs TOIBKO 7S YCKOPSIOUINX JIEMEHTOB CUCTEMBI Ha
BpeMs paboThl, a B HepaboUueM COCTOSTHHH KO BCEMY 000PYI0BaHHIO MOXKHO OTHOCHTBCS Kak K OOBIYHOMY
ANEKTPOTEXHUYECKOMY 000PYIOBAaHUIO C COOIOIEHUEM COOTBETCTBYIOIUX HOpM Oe3onacHocTu. HeemoTpst
Ha 3TO, B OOJBIIMHCTBE €BPOIEHCKUX CTpaH HCIIOJIb30BaHNE OETaTPOHOB AJIsl IPOU3BOJCTBA
TpyOOIPOBOIOB 3aMPEIIEHO.

Ecnu st 06mydenus TpyO ¢ TOJMIIMHONW CTEHKH 0 3 MM OCOOBIX TEXHOJIIOTHYECKUX TPYAHOCTEH He
BO3HHUKAET, TO MPHU OOJBIITUX TOIIIMHAX TpeOyeTcs obmydenue nozou 15-20 Mpan (pao — noenowennas
003a, npu KOMOPOU KOIUYeCmB80 No2loujeHHoll dHepeuu 6 1 epamme n0b6ozo sewecmsa cocmasisem 100 spe
). YuuTeiBas, 4To MoTJIOeHHas g03a B 1 Mpaj pa3orpeBaeT UCXOIHBIN POIYKT Ha 5°, miis
MPEJOTBpAICHU IIeperpeBa TpeOyeTcss MHOIOKPATHBIM IPOTOH TPYObI Yepe3 YCKOPUTEIb WIH
UCIOJIb30BaHNE CEHCUOMIN3UPYIOUINX T00AaBOK, YBETNUUBAIOIINX CTOUMOCTH ChIpbsi. Henb3s Takke
3a0BIBaTh O HEOOXOIUMOCTH CO3/IaHUS TOPOTOCTOSIIEH 3alUTHl OT MIPOHUKAIOLICH pagualuy, HCXO e
OT YCKOPUTEJIS.

3auKkcHpOBaHO HECKOJBKO CIy4aeB MOSBICHHS Ha pOCCUHCKOM pbiHKe TpyO u3 PEXc, ciumBka
KOTOPOT0 MPOU3BOAMIIACH FTaMMa-JydaMu C HCIOIb30BaHUEM paAroakTUBHOTO KobanbsTa (Cogp). MeTog,
0€3yCIIOBHO, JICIIEBIIE AJIEKTPOHHOTO, TIOCKOJIBKY TpyOa MPOCTO MOMEIAETCS B KAMEPY C KOOAIBTOM.
Onnako, 6€301acHOCTh MCIIOIB30BaHMS TAKUX TPYO, TeM OoJiee Il MUTHEBOTO BOJOCHAOKEHHUS, BBI3BIBACT
0OJIBIIIME COMHEHHUS.

Puc.2.2.p.4 Omanvl cuuusku norudsmuiena no memooy C

PATITKATIBI . -
OBJIVUEHITE CINITEIT
@ @ OJITMEP A @ HOJIIATHIEH
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2.3. Coipve u mamepuanst 013 mpyo VALTEC

2.3.1. «HayuonansHbvle» 0cOOEHHOCMU GHYMPEHHUX MPYOORPOE0008
Pe3ynbrarhl u3ydeHUs NPAKTHUUECKOTO HCIONb30BaHUS BHYTPHUIOMOBBIX TPYOOIPOBOJIOB B
Poccun, moxaszanu, 9TO MpHU KOHCTPYUPOBAHUU TPYO M BBIOOpE CHIPHS JUISI HUX HEOOXOJMMO YYHUTHIBATH
cnenyromue crenuduaeckue GakTops:

- TpyObl MOTYT TIOABEprarbcsi KpaTKOBPEMEHHOMY Bo3neicTBuio Temmeparypsl 10 130°C. 3to
MPOUCXOJUT, KOTJa MO KakUM-TMOO NpUYMHAM TEepeKphIBaeTCd WM BBIXOAUT U3 CTPOA
noaMeInuBaionas auHusa (6alnac) B TEIUIOBOM ITYHKTE C AJIEBATOPHBIM MM HACOCHBIM Y3JIOM
cMmeleHus. PacpocTpaneHsl TakKe Cllydand BBIEMKU WM PACTOYKH COIEN 3JI€BaTOPOB.

Kpome Toro, B Mexce30Hbe, KOT/Ia MOJIb30BaTeNId HAYMHAIOT IEPEKPhIBAaTh CBOM HAarpeBaTEeNIbHBIC
puOOpHI, TEINIOHOCUTENIb B 00paTHOM TPYOOIPOBOJE JOMOBOM CHCTEMbI OTOIUICHHUS HE OCTHIBAET
no pacdetHoit temmneparypbl (70°C), u ero moaMec B CETEBOM TEIJIOHOCUTENb HE CHIDKAET B
JIOJKHOM Mepe TEMITEpaTypy CETEBOM BOJIBI.

HecmoTpst Ha TO, 4TO 1O POCCUHCKUM HOpMaM MPUMEHEHHE METAJUIONOIMMEPHBIX TPYO B cHUCTEMax
OTOIUICHHUS C 3JIEBATOPHBIMH y3JIaMH 3alpelIeHO, Ha MPAKTUKE OHU aKTUBHO MPUMEHSIOTCS;

- Ha TpyOBI MOXeET AEeWCTBOBaTh KPAaTKOBPEMEHHOE JaBjeHue 10 16 Oap, Korja mpu HCIBITAHUAX
HapYXXHBIX TPYOOIIPOBOAOB M MPH 3aBUCHMOM MOJKIIOUYEHUHN JOMOBBIX CUCTEM BXOJIHAs 3a/IBHKKA
He o0JiaaeT JOCTaTOYHOW  IUIOTHOCTBIO 3aTBOpa, a IPEJAOXpPAaHUTENbHBIE YCTPOHCTBA HE
CpabaThIBAIOT M3-3a CBEPXHOPMATUBHOIO N3HOCA;

- Oojplnasi 3arps3HEHHOCTh TPYOONPOBOAOB MPOAYKTAMH KOPPO3UH CTadM H  aOpa3HBHBIMH
BKJIIOUEHUSIMU;

- BO3MOKHOCTH 3aMOPaKUBAHMsI TPAHCIIOPTUPYEMON CPEIbl;

- BO3MOYKHOCTb TPAHCHOPTHPOBAHUS MO TPyOaM CHUIIBHOIIEIOYHBIX U CHJIbHOKUCIOTHBIX KHJIKOCTEH
IIPU IPOMBIBKE CHCTEM;

- BO3MOYKHOCTb BO3JCHCTBUSI HA HAapYXHBIN CIIOM TpyObl OpraHMYECKHUX BEIECTB, B CIyyasx, KOraa
IpPU YCTPOMCTBE TEIUIBIX IOJOB B pAacTBOp JOOABISIOTCS  arpecCUBHBIE IO OTHOLICHHIO K
MOJIMATHIIEHY MJIaCTU(PHUKATOPHI;

- BO3MOXKHOCTh JIOCTaTOYHO AaKTHBHOTO BO3JEHCTBHA Ha MaTepual TpyO DICKTPUYECKUX H
BBICOKOYACTOTHBIX MOJEH MpH MapaulebHOM MpOKIagKe TpPyOONpOBOAOB, 3JIEKTPOINPOBOAKU U
KOMIIBIOTEPHBIX CETEH;

- cnaboe 3HaHHE MOHTaKHUKAaMH COBPEMEHHBIX MaTepUAJIOB U TEXHOJOTHH, a Tak’Ke YKOPEHUBLIASCS
MPUBBIUKA PA0OTaTh «II0 COBETaM OBIBAJIBIX), a HE 10 WHCTPYKIMAM IMPOU3BOIUTENICH;

- NpPUMEHEHHUE «TPAAUIMOHHBIX», 3aydeHHbIX B IITY, HaBbIKOB U mpuemMoB pabOThl C cUCTEMaMU
«4YT'YHHO-CTaJIbHBIX» TPYOOIIPOBOIOB MPH MOHTA)KE€ COBPEMEHHBIX HMHKCHEPHBIX CUCTEM;

- 3JIEMEHTHl BHYTPEHHUX TPyOONpoBo/10B B Poccuu MOTryT MCIONIBb30BaThCS B CHCTEME YpaBHUBAHUS
AJIEKTPUUYECKUX MOTEHIMAJIOB, a TAKXKE B KAYECTBE AJIEMEHTOB 3a3€MJICHUS;

- TMPOEKTUPOBAHHME U pPACUYET BHYTPEHHHX WHKEHEPHBIX CHUCTEM YacTO BEIETCS MO HOpMaM s
CTaJIbHBIX TPYOOIPOBOAOB O€3 yueTa peaibHO MPUMEHIEMbIX MAaTEPHATIOB U DJIIEMEHTOB CUCTEM;

- pekJaMHbIe 3aBepeHusi (UPM-TIPOJIABLIOB O JIETKOM OBJIa/ICHUU IPUEMaMU MOHTa)Ka MPUBIIEKAIOT K
pabore ¢ cucremMamMu TpPyOOIPOBOAOB Maccy HEMOATOTOBIEHHOTO M HEKBAJTU(HUIIMPOBAHHOTO
nepcoHaia.

- HeoOXOAMMOCTb BaHJAIO3AINMIIEHHOCTH WH)XEHEPHBIX CHUCTEM B JIETKOJOCTYIHBIX MeCTax
(JleCcTHMYHBIE KJIETKH, IUIONIA/IKH, YepJaKu, MOBaAbI);

- cnaboe 3HaHWE WM YMBIIUIEHHOE UTHOPUPOBAHUE PAOOTHUKAMH MOHTA)XHBIX U SKCIUTYaTHPYIOLIHX
opraHu3anuii TpeOOBaHUN CTPOUTEIBHBIX HOPM, TIPABHJI U MHCTPYKITUN TTPOU3BOIUTEIICH.
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2.3.2. Mamepuan napyscrnozo u énympennezo cioes mpyo VALTEC

Puc.2.3.2.p.1 OCHOBHBIM ~KpUTEpHEM IIPH BBIOOpPE IMOCTABIIMKOB
MCXOJHOTO ChIpbs JIsl BHYTPEHHETO U HapYKHOT'O CJIOEB
tpy0o VALTEC PEX-AL-PEX cnyxuna craGuibHOCTh
KauecTBa IMOCTAaBISIEMOro IpaHyisTa. Takue moka3zareinu
CbhIpbsl, KaK TIIJIOTHOCTb, BJIAXHOCTL H II10Ka3aTciib
tekyuectn pacmiaBa (IITP) okaspiBaoT pemraroriee
BJIMAHHUC HA KaUCCTBO 3KCTPYAUPYCMbBIX H3I[CJIHﬁ.

Hcxonst u3 3tux TpeOOBaHU, B KaueCTBE MOCTABIIUKOB
ChIpbs Ui CIOHUTOTO IMMOJIM3THUIICHA 6BIJII/I BBI6paHBI 2
KOMITAaHUU:

Crosspolimeri S.P.A (Uranus) (puc.2.3.2.p.1) u Suzhou
Constab Engineering Plastics Co.,LTD (}O.Kopes).

OTH KOMIIAHUU ITOCTABIISIIOT ChIpbC C OTKJIOHCHHEM OT
MacropTHBIX 3HA4YeHW He Oosee, yem Ha 1-1,5%. s
6OJII>I_HI/IHCTB3. Xe OCTaJIBHBIX IIOCTAaBIINKOB 3TOT

rnokasareiir MoxxeT nocturars 10-15 %.

rpaHy.HbI MOCTAaBJIACMOI'0 IMOJIM3THJICHA COACPKUT B CBOCM COCTaBC BUHHWJITPUMCTAKCUIIOKCAH
C,H;Si(OR); ,o0ecnieunBaromuii mMpu 3KCTPYAUPOBAHUN M JalbHEHINCH THApATallii MPOCTPAHCTBEHHYIO
00BEMHYIO CIIMBKY MOJIHITUIIEHA 110 MEeTOy «B» co cTeneHbio ciuuBku 65% .

2.3.3. Anwmunui

Jist mpenotBpamieHuss 1udy3uu KUCIOpoJa B TMOJOCTh TPYOBI, COXpaHEHHS TPyOOW NpPHIAHHOW TpHU
MOHTa)K€ (POPMBI, a TaKKe JJIsi CHIDKCHUS JIMHEWHBIX TEeMIIepaTypHBIX nedopMaluii MeTaIONOINMEpPHEIE
Tpyosr VALTEC uMeroT cpemHuid CI0i 13 aTFOMUHUEBON (DOJIBTH.
OOBIYHO, AIFOMUHUA, TTOTYYaEMBIA U3 OKHCECOEPIKAIINX TTOPO.T

(6bokcuroB) ¢ mobaskoit kpuoauta (3NaF AlF3), mocie mpoayBKu XJI0pPOM, YAAISIONIAM BOJOPOJ, HMEET
quctory 94-96%. VMeHHO W3 3TOro allOMUHMS JieflaeTcs CpeAHMd cinoid  y  OOJBIIMHCTBA
METaJUIONOMUMEPHBIX TpyO. IIpounocTs Takoro amomuHus coctasisier 50-80 H/mm2. KoHcTpykinoHHyIO
npoyHocTh B 380-600 H/MM2 MMEIOT TOJIBKO CIJIaBbI ATFOMUHUS C MEJIbIO, MarHUEM, MapTaHIleM, JKeIe30M
u KpemHueMm (mropamomunuii). OIHAaKO,  MPUOOPETEHHE MPOYHOCTH MPOMOPIUOHATHHO CHHUYKAET
IUTACTUYHOCTh MaTepHasa, O3TOMY XOPOUIYIO (OJIBIY U3 TIOPATIOMUHHS CAETIaTh HEBO3MOXKHO.

[TockonbKy, OIHUM M3 OCHOBHBIX JOCTOMHCTB META/UIOMOJIUMEPHBIX TpYyO SIBISETCA UX
ru0Okocth, To it Tpy0 VALTEC Obuio pemieHo NpUMEHHTh ATIOMUHHMMA MOBBIIMICHHON IJIACTUYHOCTH,
KOTOPYIO yJajoch JOCTUYB, OJlaroaps BaKkyyMHOMY «BBDKUTAHUIO» MpHUMeEced kese3a, IPUCYTCTBYIOIINX
B aJIOMMHUM B KosnuecTBe A0 1%. JKene3o kak pa3 M €CTb 3JEMEHT, PEryJupyIOMIHNi MIaCTUYHOCTh
KOHEYHOro npoaykra. [Ipu oTxure B mpuUCyTCTBUU (PTOPUCTOTO ATIOMUHUS COZAEpKAHHE jKelle3a U MPOUnX
IpUMece CHIDKaeTCs, M 4YHCTOTa AIIOMUHHUS Jocturaetr 99,5% . AmoMUHMHA YyKa3aHHOM YHCTOTHI
cootBeTcTByeT Mapke AS mo poccuiickomy ['OCT 11069, mapke EN AW-1050A mo eBpomeiickoMmy
craanapty EN 573-3-94, u mapke 1050A 1o koay aMepUKaHCKOHM aTFOMUHUEBOM acCOIHAIIHH.
[Ipu 3TOM MPOYHOCTH ATFOMUHHUS OCTAaETCsl Ha BHICOKOM ypoBHE — 95 H/MMm2. Coxpanenue 0,3% npumecu
xenesa u 0,25% npumeceil kpeMHHs 00€CTIeUnBaAET JOCTATOUHYIO cBapuBaeMocThb ¢onberu T1G-metonom.
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2.3.4. Knei
Jlo HeTaBHETO BPEMEHHU, CaMbIM YSI3BUMBIM 3B€HOM METAJUIONOJIMMEPHBIX TPyO ObLla UX CHOCOOHOCTH K
PacCIOCHHIO O] IEHCTBUEM MHOTIOKPAaTHOTO U3MEHEHMSI TEMIIEPATYPHBIX PEXXUMOB.

Paznuunbiit K03pPUIMEHT JTUHEHHOTO pacIIMpeHHs] aJIOMUHUS U MOJHUATUIICHA NPEIbIBISIET K
KJICEBOMY COCTaBY, COCIHUHSIOIIEMY CJOH, BBICOKHME TPeOOBaHHUS MO BHYTPEHHEH NMPOYHOCTH (KOTe3UH),
aJre3uy K aJlOMUHUIO U MOJUATUIIEHY, THOKOCTH, 3IACTUYHOCTU U TEMIIEPaTypPHON CTOWKOCTH.

MHorue KieeBble COCTaBbl, I0Ka3bIBast OTIIMYHYIO IPOYHOCTh B HAYaJIbHOM MEPUOJIE IKCIUTyaTallH,
HE BBIJIEP)KUBAIOT UCIIBITAHUS BPEMEHEM, B Pe3yJibTaTe Yero TpyObl HAUMHAIOT paccilauBaThCS B MpoIecce
HKCIUTyaTalliy, YTO MPUBOJUT K MIPOTEUKAM B MECTaX MPUCOCIMHEHUS K (PUTHHTAM.

CnenyeTr OTMETUTH e€mle OJHY OCOOEHHOCTh MPOM3BOACTBA MeTayulonoiuMepHbiX TpyO. IlocraBuiuku
TEXHOJIOTUYECKUX OAKCTPY3HMOHHBIX JMHHMM JIOCTATOYHO CTPOTO OrOBapHUBAIOT MAapKH ChIPbs, KOTOpOE
MOXKET MPHUMEHSTHbCS MpU IKCTpy3uu. B ciydae, eciu mpousBOAUTENb TPYyO HCIHOJB3YET ChIphE, HE
BXOJSllleE B TapaHTHHUHBIA IepeYeHb, TrapaHTHs Ha OO0OpyJOBaHHE CHHUMAaeTca. TakuM o0pas3oM,
MIPOM3BOJICTBO METAIONOIMMEPHBIX TPYO «3arHAHO» B IOCTATOYHO YKECTKHE ChIPbEBBIE PAMKH.
Crnenuanmucramu  Gupmbl VALTEC ObUIO NPUHATO PEILICHHE MOCTYNUTHCS TApaHTUWHBIMU YCIOBHSMU U
HaWTH KJIEEBOM COCTaB, KOTOpbIe ObI oOecnieunBan SO-JIETHIOI MOHOJUTHOCTh MHOTOCJIOWHOW TPYOBbI TP
CaMOM TSDKEJIOM KJlacCe JKCIUTyaTaluu (BBICOKOTEMIEPATypHOM paauaTOpHOM oOToIuieHuH). Otpacib
XUMHH TIOJTUMEPOB SBJISETCS OJHON U3 CaMbIX MHTEHCHUBHO pa3BUBaoImuxcs. HOBUHKU 3/1ech MOSBISIOTCS,
IIPaKTUYECKH, €XeaHeBHO. IloaToMy mNpuBsA3BIBaTECS HA JIOJIFOBPEMEHHOM OCHOBE K OJHOH, 3apaHee
OTOBOPEHHOW MapKe ChIPhs, HEPA3yMHO. 3a TapaHTHHHBIA CPOK MOTYT TMOSBHUTHCA OoJiee JCIIeBhIE H
s dexTuBHBIE MaTepuansl. Takoe pemenue okaszaiaock BepHbiM. @upma VALTEC ocranoBuna cBoit BIOOD
Ha kiee Yparex® 8102 (mabauya 2.3.4.m.1) romnanackoir xumudeckoit kommanuu DSM Engineering
Plastics B.V. , Bxoxsuieit B TpaHcHannoHadbHBIN KoHIlepH DSM (Dutch State Mines), a takxke —Ha ero
ananore —kiee Parkson BC xonmepua Parkson New Material Co,Ltd. Dtor kieit  6bu1 pazpaboran B 2002
roJly CIeUHaIbHO ISl 3JIACTUYHOTO coenuHenust komno3uiuu PE-amomununii. Jlo 2008 roma 3tor kiei
ObUT IOCTAaTOYHO JOPOTOCTOSIIIMM IO CPaBHEHHUIO C JIPYTMMH aJr€3WBHBIMH COCTaBaMU JUIsl KOMIIO3HUIIMU
PEX-AL. Opnnako, mo Mepe COBEpLICHCTBOBAHMsI TEXHOJOTMM M paciiupeHus chep NpUMEHEHHs,
CTOMMOCTb KJIe 3HAYUTENIbHO CHU3MWJIACh, U OH CTajJ BIOJHE KOHKYPEHTOCHOCOOHBIM. CTOWKOCTH K
pacciIoeHHIo KIEeBOr0 COCTUHEHUs HeHarpyxeHHoi TpyOsl coctasiser 70 H/10mMm, B TO Bpems, Kak y
TpyO Ha OOJBIIMHCTBE HCIBITAHHBIX MapKax Kies JTOT IMoKa3aTeiab He mpeBbimaeT 55 H/10mwm, mpu
HOPMAaTHBHOM TPeOOBAHUU K 3TOMY ITOKA3aTeIIo /Uil HeHarpykeHHbIX TpyO - 50 H/10mMm.

CTOMKOCTh K PacCIOCHUIO KJIEEBOTO COEAMHEHMsI MOKa3bIBAET, KAKOE paCTATHUBAIOIIEE YCHIINE
HE00XO0AMMO MPUIIOKHUTD K BEIPE3aHHON U3 TPYOBI ciupaiu mupruHoi 10MM, 4TOOBI €€ pacCcIouTh.

Crnenyer OTMETHUTbH, UTO TP HCTIBITAHUAX HA OTPBIB KJIes, UCToib3ytomerocs B Tpydbax VALTEC ,
IIPOUCXOAUT BA3KOE pa3pyLICHHUE BOJIOKOH B TOJIIE KJIEEBOU NPOCIOUKHU. [Ipy 3TOM CIloi Kiest ocraercs u
Ha aJIOMUHUM M Ha IJIACTHKE. DTO CBUJETENLCTBYET 00 HACaIbHOM aAre3uu Kies K TMOJUITUJICHY U
ATIOMHUHHUIO.

Puc.2.3.4.p.1
Buo paspywenus xneesozo cnos mpyost VALTEC (88epxy) u mpyowi ¢ kieem HU3K020 Kauecmea (6HU3y)
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KagecTBo KJiesi HArJISTHO MPOSIBIISIETCS IPU pa3pbIBHOM UCTIBITAaHUU TPYOBI. Pazpyiienue Metaiononumepa
IpU C€1aboM Kjee MPOUCXOAUT C OOpa3oBaHUEM BOASHOTO IIy3bIps MEXKAY BHYTPEHHUM CIOEM U
amoMUHUEM. YeM o0IIMpHee y4acTOK OTCIOCHUS, TeM ciabee KieH.

Y 1py6 VALTEC paccrmoenust B MecTe pa3pbiBa HE HaOII01aeTCs, TaK KaK BCE CIIOM PabOTalOT KaK €IMHOE
uenoe (puc.2.3.4.p.2).

Puc.2.3.4.p.2 Buo cpesa MIIT nocne pa3pbi8Hblx ucnvlmanuil

PA3PYIIEHME TPYBLI ITP1 PA3PYIIEHUE TPYBbI [1PU
HEKAYECTBEHHOM KIJIEE KAYECTBEHHOM KIIEE
(PA3PLIB ITPU 68 BAP) (PA3PBIB I1PU 92 BAP)

Kieit oGmamaer CBOWCTBOM  «HMTOJLYATOT0» MPOHUKHOBEHHS B BEPXHHUH CJIOM CHIMTOTO MOJIMATHJICHA.
HiMeHHO 3TUM U OOBSCHSETCS €ro BhICOKAs aAre3us. Y OeIUThCsS B 3TOM CBONCTBE KJies JOCTATOYHO JIETKO.
Hamo orpesarh oT MeTayiomoJuMepHON TpyOBI KOJIBIIO MMUPUHON 10MM, craenath MOTNEpEeUYHBI Haape3
HApYXHBIX CJOEB (B T.4. U aJIOMHHHUSA),  3aT€M C IIOMOIIBIO IUIOCKOTYOIIEB OTIEIUTh UX OT BHYTPEHHETO
cnos cmuaroro monwdTwieHa. Ilpum HarpeBe oOpasma mo  130-135 °C, mecMoTps Ha pa3MsrdyceHmHeE,
CBHJIETENILCTBYIOIIEE O IUIABJICHUU KPHCTALIUTOB, IOJHOM MPO3payHOCTH 00paslia HE HACTYIAET, TaK Kak
«UTONIbYATHIE)» KJIEEBBbIE CBSI3W MPHUJIAIOT MATOBOCTh MPOKJIEECHHOW MOBEPXHOCTH. B ciyuae, koraa kiei
obmamaer cnmaboil aareswel K MOJNMATHUIICHY, oOpaselnl MNpU HarpeBaHUU CTAHOBUTCS aOCONIOTHO
MIPO3PaYHBIM.

Bri6op kitess 00yCIIOBJIEH K TOMY e TeM 00CTOSTEILCTBOM, YTO €r0 MHAEKC TEeKYYEeCTH pacIliaBa MU
nokazatenb TekydecTd pacruiaBa (I[ITP) mpaktudecknm coBmamaer ¢ MFI  marepuana HapyXHOTO H
BHYTPEHHETO CJIOSI TPYOBI.

XapakTepucTHKH KJes Yparex® 8102 Ta6auna 2.3.4.1.1
Ne Haumenosanue xapaxmepucmuxu Eo.usm. | Hopmamus | 3nauenue
1 bazoBsriit monumep C8-LLDPE
2 [TnoTHOCTH r/cm3 ISO 1183 | 923

3 IITP wim ungexc MFI (190°, 2,16 xr) | r/10mun | 1ISO 1133 | 23

4 Temmneparypa pazmsruenus no Buka | °C ISO 306 102
5 TemmepaTypa naBiIcHUS °C ISO 11357 | 124
6 VY nenbHas TemioTa MIaBiIeHUs Jlx/T 113
7 Anresust K MaTepuaiam PE,PEX,Cu,Al,EVOH,PA
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2.4. IIpouzeoocmeo mpyo

2.4.1. Ixcmpy3uonnas MuHUA

MertamiononuMepHblie TpyObl

Puc.2.4.1.p.1 Jlunus no npouzeoocmey MIIT VALTEC

VALTEC npou3BoasTcs Ha
ABTOMATUYECKUX IKCTPY3UOHHBIX JTHHHSIX
kommanuu Maillefer Extrusion
(LIIettuapus, unnsuaus) (puc.2.4.1.pl).
OnucaHue TEXHOJIOTHIECKOT0 Ipoliecca
MIPOU3BOJICTBA TPYO MPUBEICHO B
mabauye 2.4.1.m.1.

Imanwvt mexnonozuueckozo npouecca npouszsoocmea MIITVALTEC

Tabauya 2.4.1.m.1

Domo

Onucanue npoyecca

o

wE
Fa

KoMnoHeHTbI Chipbs (ITOJUATUIIEH C
OpPraHOCUJIAHUJAMU, KPACUTENb,
macTu(uKaTop) MOCTyNaroT MO
MTHEBMOIMPOBO/IaM B OYHKEPHO-JJ03UPOBOUYHYIO
CUCTEeMY JKCTpyzepa. Y psaa Mpouux
MPOU3BOAUTENEH SKCTPY3UOHHBIX JIMHUH
3alMTKa SKCTPYyAEpa MPOU3BOIUTCS Yepe3
OJIMHOYHBIA OyHKEp. ITO MPUBOJIUT K TOMY,
YTO TpaHyJIbl KOMIIOHEHTOB U3 OyHKepa
MOCTYNAIOT Ha 3CTPYAEp HEPAaBHOMEPHO, B
3aBHCHMOCTH OT TUIOTHOCTH T€X WJIH MHBIX
rpanyiisl. MHOrOOyHKepHas cucTeMa
rapaHTUPyeT aO0COTIOTHO TOYHYIO JO3HPOBKY
KOMITOHEHTOB.
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Mmuoro3onnslie TOHBI, ycTaHOBIEHHBIE BOKPYT
IIHEKOB DKCTpyIepa BHYTPEHHETO €104,
00ecTeYnBalOT CTaIMHHBIN Pa30TPEB CHIPHS 110
KOMaHJie ¢ 00IIero myjabTa aBTOMaTHKH.
[ITHexky 3aIUIIEHBI OT U3HOCA U KOPPO3UHU
OpOHUPOBAaHHBIM CJIOEM Ha OCHOBE HUKEIIb-
K0OaJIbT-KpEMHUN-BOIB(PPaMOBO
KOMITO3ULIUH.

Pexxumebl pazorpeBa Kaxa0i 30HbI
IKCTPYACPOB , a TAKIKE PEIKUM padOTHI BCE
JIMHUH B 1I€JIOM, aBTOMAaTUYECKU
HaCTpamBaeTCs LIEHTPAIbHBIM MPOLECCOPOM B
mpolLecca B 3aBUCUMOCTH OT (DaKTHUECKUX
XapaKTePUCTHK ChIPhs (BIAKHOCTH, MHEKCA
pacruiaBa, TemMrepaTyphl IJIaBJICHHs], BO3pacTa
CBIPBSI) U TTAPAMETPOB MPOU3BOAUMON TPYOHI.

Yepes rooBKy IKCTpyiepa BHYTPEHHETO CIIOA,
OCHAIIICHHYIO TOPHOM, (DOPMUPYIOIIHM
BHYTPEHHIOIO MOJIOCTh TPYOBI, TIacTUYHAs
Macca oJaeTcsi B BaHHY BaKyyMHOM
THIpaTallyH, TJIe BHYTPEHHUH CIIOHN TPYyOBI
CTaOMIIN3UPYETCS U OXJIAXKIACTCS.
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[upkynsius oXIaxkIaomeii BOIbI B BAHHE
o0ecrieunBaeTcsi CHCTEMOM 00OPOTHOTO
BOJIOCHA0)KEHUSI, OCHALIICHHOHN YMIIJIEpaMH.

[Tocne crabmin3anuu BHYTPEHHETO CIIOS B
BaHHE TUAPATAINH, OH ITPOXOIUT Yepe3
npuOOp 1a3€PHOTO KOHTPOJIS TUaMeTpa.

Tpu TpyOONpPOTSKHBIX MEXaHU3MA 3aJAI0T
TpYyOHOIi 3ar0TOBKE MOCTYNATEIbHOE
JIBUYKEHUE T10 JINHUU C 33/IaHHON CKOPOCTHIO.
ABTOMAaTHKa CHHXPOHU3UPYET CKOPOCTh
MPOTSKKKA TPYObI HA BCEX MPOTSHKHBIX
arperarax.
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[Ipo¥iasa cranuio NpeaBapUTEIbHOTO Pa30rpeBa
B MHJIYKIIMOHHO!W TOHHEIILHOW TIe4H, TpyOHas
3aroTOBKa IIOCTYNAET B 3KCTPYIEp KIEEBOTO
ClI0s1, OTKY/a, OCie KOHTPOJIS JUaMeTpa,
MOCTYTAET Ha y4aCTOK (OPMUPOBAHUS
AIIFOMHUHHUEBOTO CJIOA.

[IpeaBapuTenbHO MoApe3aHHas 40 HY>KHOTO
pa3Mepa aJlOMUHUEBas JIEHTa C TOMOIIbIO
POJIMKOBOTO MEXaHU3Ma IUIOTHO 00KUMaeTcs
BOKPYT' 3aroTOBKU BHYTPEHHETO CJIOS C
HAHECEHHOU KJIEEBOU MPOCIOMKON U MOJAETCS
Ha CBapOYHbIN y4acCTOK.

10

- I
T ™

Ha cBapoyHOM y4acTke IpOU3BOIUTCS
CTBIKOBasI CBApPKa AIFOMUHUS HETUIaBSIIUMCS
AJIEKTPOJIOM B Cpelie CMECH MHEPTHBIX T'a30B
(TIG-meTom). Cucrema BUACOKOHTPOIIS
MO3BOJISICT HAOIOAATh 3a XOJIOM TpoIiecca
CBapKH.
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11

-

. EDDYCHEK'S isnces ® .

B

[Tocie cBapO4YHOTO y4acTKa MPOU3BOIUTCS
OYepeHOM KOHTPOJIb TapaMeTpOB
reOMETPHUECKUX MTapaMeTPOB TPYOHOI
3aroTOBKH.

12 [Tocne hopMupoBaHUs aTIOMUHUEBOTO CIIOS ,
TpyOa BHOBb Pa30rpeBaeTcsl B TOHHEIbHOM
TIeYH JIJIsl HAHECEHUS KIIesl M HAPYXKHOTO CIIOSL.
13 Ha ydacTke cIBOGHHOTO 3KCTpyzAepa

MIPOMCXOUT HAHECEHUE BTOPOTO KJIEEBOTO
CJIOSI 1 OTHOBPEMEHHOE (hOPMUPOBAHHE
HapyxHoro cnosi PEX.
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14

15

Hanecenune MapkupoBOYHON HAANMCH Ha
TpyOy NPOU3BOJUTCS HA CTPYHHOM
IIPOrpaMMUpPYEMOM NpuHTEpe. B mrpux-kon
aBTOMAaTHUYECKH BHOCSITCS CBEICHUS O JaTe U
BpPEMEHU MPOU3BOJCTBA TPYOBI.

16

28

3aTem TpyOa moaaércs Ha HAMOTOYHBIN
Y4acTOK, TJIE CBOPAYUBACTCS B MEPHBIE OYXThI
H NOTPYXKAETCA HA TPAHCTIOPTED.

Ha BpIXOozie M3 9KCTPY3UOHHOM JIMHUH TpyOa
HMMEET CTEINEeHb CIIMBKU nopska 25%.
OxkoHuaTenbHas CITMBKA TPYObI TPOU3BOIUTCS
HA Y4acTKe TEPMOBAKyyMHOU 00pabOTKH.
Tpy0ba morpy»kaercst B aBTOKJIABbI, B KOTOPBIX
MOJIICP>)KUBACTCS MTOBBIIIICHHAS TEMIIEpaTypa 1
BJIQKHOCTH TP MIOHIKEHHOM JIaBJICHUU U
BbIJIEpKUBaeTcs 4-5 4acoB ( B 3aBUCUMOCTH OT
MaMeTpa).




17

Jlanmee pynoHBI TPYyOBI YITaKOBBIBAIOTCS HA
YIaKOBOYHBIX aBTOMATaX.

18 ['oToBBIE yITaKOBaHHBIE PYJIOHBI TPYOBI
MOCTYMAIOT Ha CKIIaI.
: OO0pa3Iibl KaXx a0 CYTOUYHON apTHH TPYObI
-
- MOCTYMAIOT B JIAOOPATOPHIO, TJIE MPOBOISATCS
W -
. HE0OXO0IMMBIE TECTOBBIE HCTIHITAHUSI.
'; |.i.:_. "-‘,_B-:.
= S e
o -
. By W
: ¥ -
2.4.2. Ceapka antomunusn
B Hactosimee Bpems UCIOJIb3YIOTCS YeThIPpe OCHOBHBIX CIOCO0a CBAapKH AaTIOMUHUSA Ui

METAJJIOTIOIMMEPHBIX TPYO.

Puc.2.4.2.p.1 TIG ceapra anromurus

1. Ceapxa mennasawgumcsa 3IneKmpooom 6 cpeoe
unepmuozo 2aza (TI1G) (puc.2.4.2.p.1). 10T BHLI
CBapKu IO3BOJISIET CBapuBaTh (OJIBIY MPAKTUYECKU
mro00# TommuHel, HaynHag ¢ 0,3mMm. K HemocTaTkam
JAHHOTO METOfa CIIEAYeT OTHECTH HEOOXOIUMOCTb
UCIIOJIb30BAaHUSl ~ MHEPTHBIX Ta30B, MEPHOIUYECKON
3aMEHBI IEKTPOJIOB U TEOPETUUECKYI0 BO3MOXKHOCTb
MPOXKUTa ATIOMUHUS MPU OTKa3€ aBTOMAaTUKU
2. Jlazepnaa ceapxa ¢ cpede CO;.

JloctaTo4HO 3Hepro3arparHas TexHojgorus
Tpebyer B 3-4 pasa Oonbiueid MomHocTH, dem Nd-
YAG cBapka). [To3Bonsier cBapuBaTh TOJIBKO TOHKYIO

amomuaueByo  Qgonery 0,2-0,3mm. Jlaer  poBHBII
MIPOYHBIH 1110B.
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3. Ceapxa meepoomenbHbIM HEOOUMOBHIM J1A3EPOM HA OCHOBE UMMPUEBO-AIIOMUHUEEO20 2PAHAMA
(Nd-YAQG).

Haubonee ObIcTpbIii cOCOO CBapKH, MO3BOJSIOMIMN MPOU3BOIUTH ONEPATHBHBIN KOHTPOJIb KauecTBa
CBapKH 3a CUET U3MEPEHHS] BUXPEBBIX TOKOB (TOKOB DyKo0). ['ouTCS TOIBKO A7l aIFOMUHUEBON (OJIBIU
ToNIMHOM 10 0,3MM.
4. Ynvmpazeykoeas moueyHnas ceapka 6HAX1eCm.
Camblii MEIUIEHHBIH CIIOCOO CBapKH, HO JaeT JOCTAaTOYHO MPOYHOE COCTUHEHHE 32 CYET TPEXPSAHOM
TOYEYHO-KOHTAaKTHOM CBapKH  JIByX KPOMOK aJIOMUHHUSI «BHaxjecT». B oTinume oT mpouyux
TEXHOJIOTUH, 3KCTPY3Usi BHYTPEHHETO CJOs TPYObl MPOM3BOIUTCS IOCIE CBAapKH ATOMUHHS. IJTO
rapaHTUPYET OTCYTCTBHE BO3MOYKHBIX MOBPEXKACHUIM BHYTPEHHETO CIIOSI, KOTOPbIE MOTYT JIOMYCKAaThCsl B
IPENBIAYIINX TPEX Cllydasx, KOIZa CBapka MPOU3BOAUTCS IMPSMO HA MOBEPXHOCTH 3aTBEPJIEBILIETO
BHYTPEHHETO CJIOS TIOJUATUIICHA.
K HemocraTkam MeToja OTHOCHTCS MEHBIIas MPOYHOCTH IIBA IO CPABHEHUIO C TPEMs MPEAbIIYIIUMHU
croco0aMy CBapKW W HaJlMuue Ha TOTOBOW TpyOe ocnabiieHHOW 30HBI HapykHoro ciosi PEX B mecrte
HAXJIECTA ATTFOMUHMUSL.

Ceapka amromuaueBoi JieHThl Tpyo0 VALTEC mnpoumsBomutcs BeThiK, T1G —MmeTomom B cpene cMecu

WHEPTHBIX Ta30B (apTOH U IeNii) ¢ WHIYKIIMOHHBIM KOHTPOJIEM CBAPHOTO IIIBA.

2.4.3. Jlabopamopublit KOHmMPOIL Kauecmea

Bxoounon konmpons kauecmea colpos.

OCHOBHBIM (DaKTOPOM, OIPEICIAIONIMM KOHEYHOE KadeCTBO  METAJIONOIUMEpPHOU TpPYyOBI, SBISETCS
uHJEKC (TMOoKa3aTellb TEKyuyeCTH) pacIulaBa U BIAXHOCTh NMOJUMEpPHBIX Ipanyn. Kaxpas HOBas mapTus
CHIpbS B 0053aTENbHOM MOPSJKE TECTHPYETCS Ha 3TU MOKa3aTeH, TaK KaKk OT HUX 3aBUCHT HACTpPOWKa
TEMIIEPATYPHBIX PEKUMOB IKCTPYAEPOB U CKOPOCTH IKCTPYAUPOBAHHUSL.

Hnoexc pacnnasa (MFI) unu nokazamenv mexyyecmu pacniasa (I1TP)

onpexaensercs B coorBerctBuM ¢ ['OCT 11645 Ha 3KCcTpy3MOHHOM
Puc.2.4.3.p.1 5 mactomepe  (puc.2.4.3.p.1) , cocTosmieM U3 HarpeBaemMou
OKCmpy3uonHbli niacimomep AKCTPY3MOHHOW KaMephl, MOPIIHS, NPUTPy3a U KaWUIAPHOTO COILIA.
OO6pa3zerr ChIpbsi TTOMEIIAETCS B KaMepy M HarpeBaeTcsi 10 TpeOdyemoi
temneparypbl. [lox BO3IEWCTBHEM JTaJOHHOIO MNPUIPY3a pacIiaB
BBIJIABIIMBACTCS 4epe3  CoIulo. BecoBoe KOIMYECTBO BBIIABIECHHOIO
pacIuiaBa U BJISETCS IIOKa3aTeNeM TEKYUECTH pacIulaBa.

N3mepsieTcst uuaeke pacmiiaBa B 1/10muH. st momuaTHIIEHA BBICOKOM
mwiotHoct MFI moxer nexats B penenax ot 0,9 no 25 r/10mun. Yem
BBIIE MHJEKC pacIUlaBa, TEM  MEHbIIE BA3KOCTh pACILUIaBA U €rO
MoJieKyJsipHas Macca. [lpu ropeHuu oOpasoB CIIMTOrO MOJUAITUIICHA,
BBIIIOJIHEHHOTO M3 CBIPbSl C Pa3jiM4YHbIM HMHAEKCOM pacIulaBa,
oTMeudaeTcsi Ooyiee yactoe KalUleNaJieHue Yy TMOJIMATUJIeHa ¢ Oolee
BBICOKMM HHJIEKCOM paciiaBa. [loCckoapKy — pacruiaBel IMOJIMMEPOB
SIBIISIIOTCS. HEHBIOTOHOBCKMMM JKMIKOCTSMH, Ui  paOOThl C HUMHU
HEOOXOUMO 3HATh BIMSHUE W3MEHEHUS JABIIEHHS HAa CKOPOCTb HX
TEUCHHUS 4Yepe3 CTaHAapTu3upoBaHHOE oTBepctue. [ns aroro IITP
MU3MEPSIIOT MPU HECKOJIBKUX CTaHIAPTHBIX MpuUrpys3ax (2,16 kr u 5 kr).

Otnowenne IITP mpu pasHbIX nOpUrpy3ax JaeT I0Ka3arelb
oTHOCHTENNBbHOM Tekyuectn pacmiaBa (FRR —flow rate ratio). Drot
[IOKa3aTelnb  XapaKTepHU3yeT BIUSHUE  MAacCO-MOJIEKYJISIPHOTO

pacripeneeHus Ha pellakcallMOHHbIE CBOMCTBAa MaTepHala.

CHG[[yGT OTMCTUTBH, 4YTO IOKA3aTCJIb TCKYYCCTHU paclijiaBa JJIA
nosmmMepHbIX cioeB Tpyo PEX-AL-PEX, MoxHO ompenenuTs TOJBKO
JUTIST UCXOJHOTO (HECHIIMTOTO) ChIphs. [locie CHIMBKM 3TOT IMOKa3aTelb
OMpEACIUTh YK€ HEBO3MOXHO, T.K. TIOJMMEp IepecTaeT ObITh

TEPMOINNTACTUYHBIM MaTCpUaIOM.
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Bnasxcnocms chipbs , Ucnoib3yomerocs s npousBoacTsa Tpydo VALTEC,onpenensiercs aBaxabl.

[Ipy mnocTymieHuu mNapTUU ChIPhS OT TOCTAaBIIMKA MPOU3BOAUTCS

OPHEHTUPOBOYHOE OIpE/eIICHHE

BiIakHOCcTH TOo Metony Tomasertu (TVI test -Tomasetti's Volatile Indicator) (puc.2.4.3.p.2). Jlns storo
pacriaBieHHbIe TpaHyJbl o0pa3lia MOMELIAIOTCS MEXAY ABYMs MpeIMETHbIMU cTEéKIIaMu. B 3aBucumocTu
OT KOJIMYECTBA UCTIAPSIOIICHCS BJIary, IBET HHIMKATOPA MEHSETCS M CPAaBHUBAETCS C ITAJIOHHON TaOIHUIICH.
HenocpeacTBeHHO mepes UCIOIb30BAHUEM, MPOU3BOAUTCS TOYHOE M3MEPEHHE BIAXKHOCTH HA aHAIU3aTOPE
BiaakHoctu FMX Hydrotracer (puc.2.4.3.p.2a), O3BOJSIONIUM ONPEICIATh BIAXHOCTh C TOYHOCTBIO 0
HecKoJbkuxX mpommnie. [Ipubop pabGoraer cremyrommm o00pa3oMm: o0paszel] MOMENmaeTcs B JIOTOK H

Puc.2.4.3.p.2 TVI-eracomep

TBU-TECT

'@
» ® £

BRanHbn
B

' . Byxnit-

’ . PacnnasnexHsie
HAETHHRH
TRAHYMATA MONAY

ABYMA CTER AAME

HarpeBaeTcs hi (o) Tpedyemoii
TeMIIepaTyphl; UCTIApCHHSI
B3aUMOJICHCTBYIOT c peareHToM
(rumpugom KaJIBIIHS), KOTOPBIN
NPUBOIUT K BBIACICHUIO U3 BOIBI
Bojopona. KoHmeHTpanus Bomopona

3aMepseTCs C TOMOIIBIO MPEIIM3UOHHOTO
ra3oBoro jaruuka. Ilo KOHIEHTpanuu
BOZIOpOJA MePEeCYNTHIBACTCS
coJiep KaHue BJaru B oOpasiie.

Bricokass BIaXXHOCTh  paciijiaBa
MPUBOJUT K TaKUM JedeKTaM, Kak
HaJIM4YMe [MUIMPOB U MOPUCTOCTU CTEHOK
TpyOBI.

Puc.2.4.3. p.2a Brnazomep
Hydrotracer

Jlonycmumole omkionenus 2ceomempuyeckux napamempos MIIT

Konmpons kauecmea 20mogoii npooyKkuyuu

O06pa3ip! kaxaoil maptun MetayuionoiauMepHsix Tpydo VALTEC npoxonst
nabopaTopHble ucnbeiTanus, perinamentTuposanasie ['OCT P 53630-2009;
I'OCT P 52134-2003 u TY 2248-096-00284581-2005.

IIposepka ceomempuyecKux napamempos u GHeuHe20 6Uod

Buemnuii  Bun  ob6pasnoB  MIIT mpoBepsiercss Ha  COOTBETCTBHE
KOHTPOJbHBIM 00pa3liaM, IpU 3TOM 3aMEpPAIOTCA T'€OMETPHUUYECKUe
napameTpsl TpyO, KOTOpbIE OJKHBI YKJIQABIBATHCS B 3a/laHHOE IMOJIE
norpetrHoctet (mabauya 2.4.3.m.1).

Taonuua 2.4.3.m.1

Haumenosanue napamempa Jlonycmumoe omknonenue 01 Ouamempos, Mm
12 16 20 26 32 40
Hapyxnplit tuametp TpyOsl +0,2 +0,3 +0,3 +0,3 +0,3 +0,3
TomnmuHa cTeHKH +0,15 +0,15 +0,15 | +0,2 +0,2 +0,2
-0,1 -0,1 -0,1 -0,1
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Cmamuueckue ucnvimanus

CTaTUYECKUX HWCHBITAaHUU (puc.2.4.3.p.3),
JaBJICHHUS,
yIIpaBIICHUS
MNPUHTEPOM, TPOHU3BOIATCS HCHBITAaHHS 00pa3loB TpyO H
(GUTHHTOB Ha CTOHKOCTh TpPHU TOCTOSTHHOM BHYTPEHHEM
nasieHuu (Bonaa B Boze) B cooTBeTcTBUM ¢ [OCT 24157.

B tabmumne 2.4.3.m.2 TpuBEIEHBI PEKUMBI
UCIBITAHUN, KOTOPBIM TOJBEPTalOTCS  00pa3Ibl U3 KaKIOM
tectupyemoit naptuu MIIT.

Ha creune
Puc.2.4.3.p.3 Cmeno cmamuuecxkux COCTOSIIIEM u3
ucnormanuii MIIT TEPMOCTATHYECKOI

Hacoca
BaHHBbI

)51

BBICOKOT'O

OJI0Ka

CTaTUYCCKUX

Peosicumovr cmamuuecxux ucnoimanuti MIIT VALTEC Taonuua 2.4.3.m.2
Buo u pesrcumol ucnetmanui Ucneimamenvhoe oasnenue(bap) no ouamempam
(um)
12 | 16 |20 [26 [32 |40
Croiikocte MIIT k MOCTOSHHOMY BHYTPEHHEMY JIaBJICHUIO:
- T= 95°C; opay= 9,2 H/MM2; Bpemst — 1 | 28,0 26,0 20,0 (24,0 19,0 |18,0
Jac.
- T=95°C; Gya= 8,6 H/Mm2; Bpems — 100 | 26,4 24,0 190 | 220 |17,0 |16,0
Jac.
- T= 95°C; owe—= 8,3 H/MM2; Bpems — | 25,5 23,0 18,0 |21,0 |16,0 |150
1000 gac.
Cnenyer ormerutb, uto mporpamma ucneitanuii MIIT VALTEC mnpemycmMarpuBaeT  IMOBBIIIICHHBIC

TpeboBaHusl K oOpasmam 1o cpaBHeHHio ¢ mnpeaycmorpeHHbIMH ['OCT P 53630-2009, B cooTBETCTBUU C
KOTOPBIM, MCIBITAHUSI CTOMKOCTH K MOCTOSHHOMY BHYTPEHHEMY AABIICHHUIO JOJKHBI MPOBOJUTHCS IMPHU

CJIEIYIOLIUX PEKUMAX:

- 171t 00pasnoB quamerpoM dp MeHee 30 MM IO cXeMe «BOJIa B BOAEK:

npu ucneitarenabHoM fasinenuu 1,8 MlIla, temneparype 95 °C - B Teuenue 1 y;

npu ucneitareabHoM fasienuu 1,4 Mlla, temneparype 95 °C - B Teuenue 1000 u;

- Uit 06pasnoB auameTpom d, 6oee win paBHbIM 30 MM IO CXEME «BOJIA B BOJCH:

npu ucnbiTarenbHoM AaiaeHuu 1,1 Mlla, remnepatype 95 °C - B Teuenue 1 u;

npu ucnbiTaresibHOM AaieHuu 1,0 MIla, remneparype 95 °C - B Teuenue 1000 u.

Hcenvimanus na dﬂumeﬂbHyIO npoYHOCmbs

JnmurensHas npounocte MIIT omnpenensercs Takke Ha CTEHAE CTATUYECKUX HCIBITAaHUN
WCIIBITAHUN TOCTATOYHO TPYAOEMKHUHN U MPOTSKEHHBIN BO BpEMEHH, TO3ATOMY MTPOBOJIUTCA OH , KaK MPAaBHUIIO
, TIOCTIe BBIXOJIa SKCTPY3HMOHHOM JIMHUU HA MPOEKTHYIO MOIIHOCTb, @ TAK)K€ IOCJIE OCBOEHHUS HOBOI'O
tunopasmepa 1py6. Kaxnapsiit Tunopasmep tpyd VALTEC TectupoBasncs Ha AJIUTEIbHYIO MPOYHOCTH IO

porpamme, U3J10XKeHHOU B mabauye 2.4.3.m.3.
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IIpoepamma ucnovmanuti MIIT na OnumenvHyo npouHoCmb

Taonuuya 2.4.3.m.3

Tunopasmep mpy6ul Hauansroe nanpacenue 6 cmenie, H/yun2
Vepeonennvie  pesyismamvl  ucnsimanuii  (4achl
paspywienus)
Teynepamypa,°C
20 70 95 110
12x1,6 24,3/0,9 13,9/0,8 10,7/0,8 9,2/0,7
23,0/118 13,1/80 10,0/122 | 8,6/102
22,5/820 12,7/930 9,8/556 8,4/570
22,0/5930 12,4/6110 9,5/5740 | 8,2/3327
16x2,0 24,0/1,26 13,7/1,16 10,5/1,6 9,0/1,8
22,8/114 12,9/132 9,9/130 8,5/123
22,2/1195 12,5/1560 9,6/1310 | 8,3/703
21,7/8880 12,3/5630 9,4/6400 | 8,1/4180
20x2,0 24,0/0,84 13,7/0,81 10,5/1,12 | 9,0/1,35
22,8/76 12,9/92 9,9/92 8,5/88
22,2/800 12,5/1100 9,6/933 8,3/502
21,7/5930 12,3/3920 9,4/4530 | 8,1/2990
26x3,0 21,3/1,0 12,2/0,73 9,4/0,7 8,1/0,6
20,2/107 11,5/77 8,8/96 7,6/60
19,6/1520 11,2/615 8,6/543 7,3/1130
19,3/5930 10,9/5217 8,3/7820 | 7,1/8670
32x3,0 22,4/1,0 12,8/0,9 9,8/1,3 8,5/0,6
21,3/86 12,1/74 9,3/67 8,0/56
20,7/1066 11,7/1154 9,0/794 7,7/925
20,3/5930 11,4/8150 8,8/4290 | 7,5/6330
40x3,5 20,9/0,85 11,9/1,0 9,2/0,7 7,8/1,9
19,8/99 11,3/59 8,6/112 7,4/90
19,3/940 11,0/490 8,4/660 7,21670
18,9/5930 10,7/4310 8,2/4030 | 7,0/5220
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Hcnoimanus Ha mepmudecKyro CMabuIbHOCMb U UBMEHEHUEe ONUHbL NOCe npoepeea

HcnpiTanuss Ha TEPMHUYECKYIO CTaOMJIBHOCTH IPOBOJAUTCS B
mydenpHol meun (puc.2.4.3.p.4). Obpasipl TpyO, CHaOKEHHBIC
3aropHBIMU IIIAPOBBIMU KpaHaMH, peaBapUTEIbHO
3aMOJHSIOTCS  BOAOM TMOJ HCIHBITATEIbHBIM JABJICHHEM H
MOMEIIAIOTCS B My(eNbHYIO Me€4b, B KOTOPOW IMOIJICPKUBACTCS
3ajaHHas Temneparypa ¢ touHocThio *£1°C. Kaxawiii oOpazery
BBIIEP’)KUBAETCS B Kamepe Npu temieparype Bo3ayxa 110°C npu
Ha4YaJIbHOM HAINPSDKEHUH B CTEHKE TpyOs! 2,5 MITa.

Jns  u3MepeHuss UW3MEHEHHMs JUIMHBI  [IOClie  TpOTpeBa,
TeMIiepaTypa Bo3lyxa B Kamepe mosblimaercs go 120 °C.
Wsmepenne yanuHeHus TpyObl mpoBoauTcs depe3 60 MUHYT
BbIZIep)KKH B Kamepe. st tpyo VALTEC  ynnunenue mocie
nporpesa cocraBiser He 6omee 1,5%.

Cmenensb cuusky noaudsmuieHa onpeoessemcs MO METOTUKE,
M3JI0’KEHHOMU B 11.2.2.

Kauecmeso coedunenus mpyowl ¢ ¢pumuneamu TPOBEpsieTCS Ha
CTEHJIE NUKJIMYECKUX UCHbITaHui (puc.2.4.3.p.5). DTOT cTEHN
COCTOUT U3  HCIOBITATCIbHOW  KaMEpbl, IMHUPKYJISIIHOHHO-
MOBBICUTEIIBHOTO HAcoca, J3JCKTpOHArpeBareist , 4Ywuiepa Hu
OpOrpaMMHUPYEMOT0 MyJbTa ympasieHus.. OOpasubl TpyO c

Puc.2.4.3.p.5
Cmeno yukauueckux ucnvlmaHutl

(1)I/ITI/IHl"aMI/I HCIIBITBIBAIOTCsS Ha OUKINYECKOEC HM3MCHCHUC
TCMIICPATYpPbl IIPU IMOCTOAHHOM BHYTPCHHCM JABJICHUHU W Ha
OUKINYECCKOC U3MCHCHUC JaBJICHUA npu IMOCTOSIHHOM

TeMIIepaType 1o CTaHaapTHOU Tporpamme (maoauya 2.4.3.m.4).

Ilpoepamma yuxnuueckux ucnotmanui MIIT Taonuua 2.4.3.m.4

Jlagnenue Jlagnenue Temnepamypa Temnepamypa Bpema 1, | Bpemss 2, | Munumanvroe

1, 6ap 2, bap 1, °C 2,°C MUH MUH KOJUYECMBO YUKILOB
10 - 20 90 15 15 5000

10 0,5 23 - 15 15 10000

Ha crenpe wucnbiTanuwii Ha
WCIIBITAaHUM:

- onpeodelieHue OMHOCUMENbHO20 YOIUHEeHUs: MaTepuana Tpyobl TpH pa3pbiBe Ha oOpas3lax-JIonaTkax Io
I'OCT 11262 , BbIpe3aHHBIX U3 CTEHKH TPYyObl. VcribITaHNE MPOBOIUTCS MPU CKOPOCTH Pa3IBUTAHUS TYOOK
10 cmM/MuH.;

- onpedeneHue NPOYHOCMU KObYesblX 00pasyos TpyObl BBHIMONHIETCS Ha oOpasue mupuHoil 10MM 10
paspbiBa oOpasia npu CKOpocTy pa3aBuranus ryook 10 cmM/mMuH;

pa3peiB (puc.2.4.3.p.6) B nabopaTopuu MPOU3BOASTCS CIEAYIOUIUE BUIBI
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Puc.2.4.3.p.6
Cmeno ucnoimanuil Ha paspvle

Tinius Olsen

- onpedenenue CMOUKOCMU COeOUHeHUss mpyobl ¢ umuHeOoM Ha
Oelicmsue pacmszugaroueri Hazpysku. VicipiTaHue TPOBOAUTCS Ha
orpe3kax TpyO mmHON 30cM, COSAMHEHHBIX ¢ (UTHUHTAMHU T10
CTaHgapTHOM mporpamme (mabauya 2.4.3. m.5);

- OTpeJeNIeHNEe TIPOYHOCTHBIX XapPaKTEPUCTUK ATIOMUHUEBOUN (POIbTrH
1 2J1aCTOMEPOB (KOJIBIICBBIX YIUIOTHUTEEH (DUTHHTOB).

Ilpoepamma ucnormanuii coeounenuii MIIT na pacmsaxcenue Tabnuuya 2.4.3.m.5

T,°C Bpewms,u PactsaruBaromas cuina, H, niig Hapy»Horo nuamerpa

12 16 20 26 32 40
23 1 424 753 1178 1990 3014 4710
95 1 282 502 785 1327 2010 3140

- ONpCACIICHUC npovYHoCcnmu Kieesoco COCOUHEHUSL AIIOMUHUSL C NAACMUKOM

mrpruHOU 10MM.

MPOU3BOJUTCA Ha IMOJIOCKAX

Cmotikocmb K paccioenuio omoeibHblX Cloes npu pacmsdiceHuy nepeonell Kpomxu mpyowvl IpoBepsieTcs ¢
MOMOIIIFI0 KOHYCHOM OIpaBKH, Ha KOTOPYIO TpyOa HaJIBUTACTCS O TOCTHIKCHUS YBEIIMYCHUS CPEIHETO
nuametpa Ha 10%. I[Ipu 3TOM He T0JKHO MPOUCXOUThH BU3YaJIbHOTO PAaCCIOCHUSI.

Puc.2.4.3.p.7 Cnexmpomemp

Xumuueckuti cocmag NaTyHU KOPHYCOB (UTUHTOB U
HEP)KaBEIOIEH CTalu  NPEcC-TWIb3  KOHTPOIMPYETCA C
MTOMOLUIBIO aTOMHO-3MHCCHOHHOTO ONTUYECKOTO

MHOTOKaHaIbHOTO criekTpomerpa (Puc.2.4.3.p.7).
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I'uapaBIUYecKhe XapaKTEPUCTUKH COCIUHHTENICH M TPyO 3aMepsifoTCs Ha  CTEHAE TI'MIPaBIMYECKUX
ucnbitanuii (Puc.2.4.3.p.8).

Puc.2.4.3.p.8 Cmeno euopasiuueckux ucnolmaHuil
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2.5. Ceoitcmea memannononumephnovix mpyo VALTEC
2.5.1. Temnepamypnoe yonunenue

[TpouHoe Ki€eBOEe COEAMHEHUE IJIACTUKA U ATIOMHHHMS J1aeT BO3MOXXHOCTh U30aBUTh METAIJIONOINMEPHBIS
TpyObl OT TaKOro CEpbE3HOIr0 HENOCTaTKa, KaK 3HAaYMTEIbHOE TEMIEpPaTypHOE YAJIMHEHHE MOJIUMEPHBIX
TpyoonpoBogoB. Ilo cpaBHenuto ¢  Tpybamm u3 PEX  nuHeiHble TemmepaTypHble YAJUHEHUS
METaJUIONIOIMMEPHBIX TPYO B cpemHeM B 7 pa3 MeHbine (cM. mabauyy 2.5.1.m.1 u nuarpamMmy Ha
puc.2.5.1.p.1)).

Cpasrumenvhas mabauya TUHeNH020 pacuuperus mpyo u3 pasiuiHblX Mamepuaios
Tabnuya 2.5.1.m.1

Yyryn 0,104 x 10™ 1,04 52

Cranb yepHas u 0,13 x 10 1,3 65

OIIMHKOBaHHAsI

Cranb HepxkaBeromas 0,17 x 10 1,7 85

Menb 0,17 x 10™ 1,7 85

JlatyHb 0,19x 10™ 1,9 95

AmoMuRHi 0,22x10* 2,2 110
MeTtannononuMepHbIe 0,26 x10™ 2,6 130
TpyOBI (YycpenHeHHOe

3HAUCHUE)

[Honunponunen (PPR), 0,5x10™ 50 250
apMUPOBAHHBIN

CTEKJIOBOJIOKHOM

[Monunponunen (PPR) 05x10* 50 250
apMUPOBAHHBIN

TIOMUHUEM

(ycpenHeHHOE

3HAYCHHE)

[onmuBUHUIXTIOPH 0,8x 10" 8 400
(PVC)

CIINTBIA TOTHITHIEH 1,4x 10™ 140 700
(PEX)

[Monmubyren (PB) 1,5x 10" 15 750
[Monunponunen (PPR) 1,5x 10 15 900
HEapMHUPOBaHHBIM

TMonusTrien 2,0x 10 20 1000
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Puc. 25.1p.1

Crnenyer OTMETHTh, Y4TO KOX(PQUIMEHT JIMHEHHOTO TEIUIOBOro pacuupeHus, ompexaensembiii mo 'OCT
15173, nus MHOTOCTIOMHBIX TPYO 3aBHCHT OT COOTHOIICHHS TOJIIUH CJIOEB. B CBsI3M ¢ 3TUM, IS KaXKIOTO
TUTIOpa3Mepa TPyObl ATOT TOKa3aTellb WHAMBHIyaJleH. B MHOTOYHCIEHHBIX CIPABOYHBIX JAHHBIX U
TEXHUYECKHX IaclopTax Ha METAJJIONOJIUMEpPHbIE TPYyObl pa3WYHBIX MPOU3BOIUTENIEH NMPUBOAUTCS, KaK
MPaBWIO, YCpeIHEHHas (3a4acTyro — 3aHM)KCHHAs) BEMMYMHA KOA(PPUIIMEHTA TEIJIOBOrO pacmupeHus. B
texunueckoM nacropte Ha Tpyosl VALTEC PEX-AL-PEX u3noxeHsl peagbHbIe MOKA3aTeIH I KaKI0TO
TUTIOpa3Mepa TPYObl, KOTOpHIC TMOATBEPKACHBI TAaHHBIMU JaOOPATOPHBIX HCHBITAHUNA ( CM. mabauyy

2.5.1.m2 ).

HHuaepamma yonunenus 100m mpyowvl npu nosviwenuu memnepamypul va 50 °C

() uyryH -52 Mm

@ cTanb -65 MM

(1) cTanb Hepx. -85 MM
(:Dme;:u: -85 MM
(__{)naTyHb -95 mMm
(__[)amomuHunii -110 Mm

(:O MeTannononumep -130 mm

(:O PPR ¢ dounbpoii -250 mm

(  [)PPRc anoMuHneM -250 MM

()} PVC -400 mm

() PEX-700 MM

[ ) nonnbyTeH -750 MM

()PPR -900 MM

P S e S T O oo ¥

() nonnaTunex -1 OFO MM

L

Koaghpuyuenm nunetinoco mennosoeo pacwupenus (o) mpyo VALTEC PEX-AL-PEX

Tabnuya 2.5.1.m.1

Tunopasmep

12x1,6

16x2,0

20x2,0

26x3,0

32x3.0

40x3,5

a ,1/°C

0,26x10™

0,26x10™

0,26x10™

0,28x10™

0,27x10™

0,28x10™

JUi1si MHOTOCITOMHBIX TPYO, CJIOM KOTOPBIX IPEICTAaBICHBI ABYMS HECYIIUMH MaTepuanaMu, Ko3(UIHEHT
JMHEWHOTO TEIJIOBOIO PAaCIIMPEHUS MOXKET ObITh ITOJCYUTAH 110 (GOpMyJIE:

_ oy F.E,(1+ a,AT )+ o, F,E, (1+ 2, AT)

“ T T RE L+ AT )+ RE, (1 o,AT)

rae:

01,3 — K03(p(PUIUEHTHI TMHEHHOTO TEIJIOBOTO PAaCIIMPEHUSI MAaTEPHUAJIOB CIIOEB;
F13- miomany nonepevyHoro ce4eHusl MaTepUanoB CI0EB,MM2;
E13—Monynu ynpyroctu Marepuanos ciioés, Mlla;
AT — pacueTHslil nepenaj Temmneparyp, °C.
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2.5.2. Xumuueckas cmouxocmo

Cumreiii monuaTuiieH Tpy6o VALTEC umeeT 10cTaTOYHO BBICOKYIO XMMUYECKYIO CTOMKOCTD K Pa3InNYHBIM
BerectBaMm (cm. Ipunoscenue 1).

PEX xopomio mpoTHBOCTOUT BO3AECHCTBHIO OOBIYHBIX PACTBOPUTENICH, TaKMX KakK YIJIEBOJOPOIbI :
apoOMaTUYECKHUX (TOJYOJT), XJIOPUPOBAHHBIX (TPUXJIOPAITHIICH), anudarnueckux (OeH3uH). MlHepTeH OH U K
TOOBIM MOIOIIMM CPEICTBAM U aHTH(PPU3AM.

KoHTakT ¢ TpyIHOJNETYYMMH OpPraHMYECKUMH COEJUHEHUSAMHU (BOCK, JKUpPBI, Macia, OJu(BbI)
NPUBOAMT K He3HaunuTenbHOMY HaOyxanuio PEX. K cunbHbIM okucnuTensM ( a30THast KMCJIOTA, FaJIOTeHbI)
MaTepHuai TpyO HECTOEK U pa3pyIIaeTcs IPH KOHTAKTE ¢ HUMH.

Koppo3uu, To ecTh OKHUCICHUIO, MTOJIUITHIICH a0COTIOTHO HE TIOBEPIKEH.

Heo6xoauMo 0TMETUTB, YTO CTOMKOCTh K TOMY MJIM HHOMY XMMHUYECKOMY BELIECTBY JJIs MOJIMITHIICHA
HEJIb3sl paccMaTpuBaTh B OTpPhIBE OT paboyeil TemmepaTypbl M JaBJICHUS, MPH KOTOPBIX MPOUCXOIUT
BO3JICHCTBUE.

2.5.3. Cmoiikocmo K 0mioxceHuam u 0uo102udecKkomy 00pacmanuio

Henw3s He orMeTuth xoporryto croikocth Tpyd VALTEC Kk coneBbIM OTIOXKEHHSIM M OMOJIOTHYECKOMY
o0OpacTaHuIo.

OCHOBHBIMH HOHAMH, KOTOpblE MOTYT HPHUBOJIUTH K
OTIIOKEHUSM  MUHEpPaJbHBIX  COJe  Ha  CTEHKax
METaJUTMYECKOU TPYOBI SBIISIFOTCS aHUOHBI HCOs'; CO3 2 ;
SO, % :Si03 ¥ u karmonsr  Ca %, Mg 2+ [Moparnsromryto
Maccy OTJIO)KEHHH Ha CTEHKax TpyOOIpOBOAOB KHIIBIX
JIOMOB COCTaBJIsieT KanbluT (kapOoHat kanbius - CaCOs )
(em.  puc. 2.5.3.p.1). PacTBOPUMOCTH  KalbllUTa B
JUCTWIIMPOBAaHHOW mpu Temmeparype 25 °C cocraBiseT
0,053 r/n, omHako ¢ YyBEIWYCHHEM TeMIEpaTyphl OHa
CYIIIECTBEHHO CHIKaeTcs. [loaToMy Mo Mepe MOBBIIICHUS
TeMIepaTypbl BO3MOXHOCTb OTJIOKEHUS CaCO3
yBeNMUYUBaeTcs. Hamuuue SIeKTpUYECKOro MOTEHIHaia
MEXIYy CTEHKaMH METaJUIMYeCKOH TpyObl U HOHAMHU
CIocoOCTBYET MHTCHCU(DHUKAITUH MPOIIECcCa COICOTI0KEHUSI.
CumTeli  MOJMUATWIEH BHYTPEHHETO CJIos TpyO

VALTEC »nekTprudeckn HEHTpaleH K AUCCOLUUPOBAHHBIM
BElleCTBAaM TIOTOKa, a OTCYTCTBHUE MOBEPXHOCTHBIX
MUKpPOOYTOpKOB  3aIl[UIIAET TpyOBI OT TOSIBICHUS
«3aTPaBOYHBIX» COJIEBBIX KPUCTAJIOB, IIOATOMY OCaXJACHUE
coleii Ha CTEHKax HE NPOUCXOIUT, HE3ABUCUMO OT
TEMIEPATypbl TPAHCIOPTUPYEMOIO MTOTOKA .

buonormdeckoe oOpacraHue B CTalbHBIX TPy0aX B~ OCHOBHOM BBI3BIBACTCS JACSITEIBHOCTHIO
XKene300aKTepuii, KOTOphIE MPEBpAlIAIOT JIBYXBAJEHTHOE JKEJIe30 W3 THAPOOKUCH (p>KaBUMHBI) B
TPEXBAJIEHTHOE, KOTOpPOE B BHUJE CTYIEHUCTOrO, WIIMCTOTO BEIIECTBAa OCAKIACTCS Ha CTEHKax. B
METAJJIOTIIACTUKOBBIE TPYOBl Kele300aKkTepuu MOTYT IONAcThb M3 METAJUIMYECKUX TPYyOONpOBOMIOB, C
KOTOPBIMH OHHU coenuHeHbl. OJHAKO, B IUTACTUKE OTCYTCTBYET «IUIIA» IS 3TOTO BUOa OakTepuid, a
TNIaJIKie CTEHKH METaJIONOINMMEPHBIX TPYyO HE Jar0T BO3MOMKHOCTH KOJIOHHUSIM YKPENHUThCSI Ha BHIOPaHHOM
«rnatiaapmey. Eciu sxke u3 Bogopa30opHOro KpaHa Ha METAJUIONOIMMEPHOM TPYOOIIPOBOJIE BCE-TAKU UIET
«prkaBas» BOJia, TO MPUYMHY HAJI0O UCKATh HE B METAJIONOINMEpPE, & «BBILIE M0 TEUCHUION.
Crnoii amOMUHUS B METAJLIONOIMMEPHOW TpyOe MPENsTCTBYeT MPOHUKHOBEHHIO B TOTOK HE TOJIBKO
KHCJIOPOJIa, HO U (DOTOHOB CBETa, YTO HAOIIOJAETCS B OOBIYHBIX IJIACTHKOBBIX TpyOax. CBeT, MOMaBIIHNi B
MOTOK, aKTUBU3UPYET KUZHEEATEIBHOCTh BCEX MUKPOOPTaHU3MOB.

Monaudukarms (cuiMBKa) MONUATHICHA TMPHUIAET €My MOBEPXHOCTHYIO TBEPIOCTh, KOTOpPas JeiIacT
Tpyosr VALTEC  croiikumu K BO3IEUCTBHIO aOpa3MBHBIX MEXAaHWYECKHUX YACTHII, TPUCYTCTBYIOIINX B
MMOTOKE KUJKOCTH.

Puc.2.5.3.p.1
Cpe3 cmanvroti mpyowvl nocie 8 iem
9KCRAYamayuu Ha 6000NPOBOOe
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2.5.4. I'naokocmv eHympenHteit noeepxuocmu mpyo

Merton skcTpy3un no3Bossiet nonyyatb Tpyosl VALTEC ¢ odenb riankoil BHyTpeHHEH MOBEPXHOCTHIO.
CreneHb TNagKOCTH TPYOBbl B TUAPABIUKE OLCHUBACTCS XapaKTEPUCTUKON IIEpOXoBaToCTH. B

CMELMANBHON JTUTEpaType MOTYT UCIOIB30BAThCS CICAYIONINE TTOKA3aTeNN:

- abcontomuas wepoxosamocms / (aOCONOTHOE 3HAYCHUE BETMYMHBI OYTOPKOB IIIEPOXOBATOCTH ).

OTOT MoKa3aTelnb 3aMepseTcss HHCTPYMEHTAJIbHBIMU CPEACTBAMHU Ha pealbHOH TpyOe, HO HCMOIb30BaTh

€ro JUisl THAPABIMYECKUX pAcueTOB HEJb3s, TaK KaK OH HE OTpa)kaeT KOJUYECTBO U pacIpenesieHHe

MHUKPOOYTOPKOB IO CEUYEHHUIO,

- omHocumenvHas uepoxosamocms (OTHOIIEHHE aOCOJIIOTHOM IIEPOXOBATOCTH K TUAMETPY WIIM PanyCy

TpyOBI);

- K0aghuyuenm abconrommuot pagHomepHo- 3epHucmot wepoxosamocmu Ko (M1 IPOCTO «IKBUBAJICHTHAS

IIEPOXOBATOCTH»). JlaHHBII MMOKa3aTeNb ONPEAEISCTCS OMBITHBIM ITyTEM M MOKA3bIBACT BHICOTY PABHOMEPHO

pacrpe/iefieHHbIX 10 CEYEHHI0 MHUKpPOOYTrOpKOB, CO3JAIOLIMX TaKOE >K€ COMPOTHBICHHE IOTOKY, Kak

peanbHas Tpyoa.

OxBuBasieHTHas mepoxoBaTtocTh Tpyo VALTEC coctaBiser 0,007 MM, 9TO feiaeT UX CPaBHUMBIMU TI0

IJIQJIKOCTH C HOBBIMU MEIHBIMH M CTEKJISTHHBIMH TpyOamu. Ilpu 3TOM crenyer yuecTsb, 4TO MIEpOXOBATOCTh

CTAJIbHBIX M MEIHBIX TPYO yBelIMUYMBaeTCs B IMpolecce skcmryarauuu, a y MIIT ator nmokaszarens ocraercs

HEU3MEHHBIM BECh TIEPUO/ CIYXKObI (CM. mabauyy 2.5.4.m.1).

Cpaeﬁumeﬂbnaﬂ IK6UBAJIEHMHAA Wepoxosaniocmbs mpy6 U3 pasiuvyHblx mamepuailos

Tabnuua 2.5.4.m.1

Mamepuan Ko,mm Mamepuan Ko,mm Mamepuan Ko,mum
MerannononumepHas 0,007 HoBrle MennbIe 0,01 Hosrlie 0,3
tpy6a VALTEC TpYyOBI YyI'YHHBIE
TPYOBI
CTeKIISIHHbIE 0,001 | Mennbie TPyOBI K 0,15 HenoBrle 4
TPYOBI KOHIIY CpOKa YyTr'YHHBIC
AKCIUTyaTaIuu TpyObI
CranpHble OLIMHKOBAaHHbBIE 0,07 BriBmIne B 0,4 HoBsrle 0,014
TPYOBI DKCILTyaTaI[uu CTaJIbHBIE
CTabHBIE TPYObI TpyObI

Bricokas riankocTh BHYTPEHHETO KaHalla OOyCIIaBIMBAET OOJBIIYIO MPOIMYCKHYIO CIIOCOOHOCTH TPYO.
CHIDKEHHE THIPABIMYECKUX TOTEPh B TPYyOONMPOBOIAX MO3BOJSIET MPUMEHATh MEHEE MOIIHBIC HACOCHI,
YMEHBIIATh PACUYCTHBIA IUaMeTp TPYyO, YyBEJIMUWUBATH pacxo] 0e3  yBEIWYCHHUS YPOBHS LIYMHOCTH
TpyOOITPOBOIOB.
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2.5.5. Ceoonasa maonuuya mexnuueckux xapakmepucmux mpyo VALTEC

Tabauya 2.5.5.m.1
Ne | Haumenosanue noxkasamerns, Hapyoicuwiii ouamemp mpyo, mm
co.us. 12 16 | 20 | 26 | 32 | 40
1 | O6o3HaueHue 12x1,6 | 16x2,0 | 20x2,0 | 26x3,0 | 32x3,0 | 40x3,3
2 | Buyrpennuii juamerp, Mm 8,8 12 16 20 26 33
3 | TommuHa CTeHKH TPyObl, MM 1,6 2,0 2,0 3,0 3,0 3,5
4 | TommuHa CI0Os ATIOMUHHUS, MM 0,25 0,3 0,3 0,35 0,4 0,4
5 | Tonmmua BHyTpeHHero cios PEX, 0,8 1,0 1,1 1,3 1,7 2,0
MM
6 | JnuHa OyXTHI/TPYTKa, M 100 200 100 50 50 5
7 | Muametp OyXThI, CM 60 80 80 80 120 -
8 | Bec 1 mm. TpyOBI, T 75 115 170 300 370 430
9 | dumuna TpyOsl, BMemmaromast 1 1, M 16,4 8,85 4,98 3,18 1,88 1,17
10 | O6beM xumkocT B 1 M.IL., 11 0,061 0,113 0,201 0,314 0,531 0,855
11 | MOMEHT HHepLHH cedeHns, cm” 723 2198 4635 14570 | 29025 | 67416
12 | PaGouas Temreparypa npu 0+95 0+95 0+95 0+95 0+95 0+95
nasnenun 10 Gap, °C (cM.rpaduk)
13 | PaGouas Temmeparypa npu 0+25 0+25 0+25 0+25 0+25 0+25
nasienun 25 6ap, °C (cM.rpaduk)
14 | MakcuMasbHass KpaTKOBPEMEHHO 130 130 130 130 130 130
JIoIycTUMasi TeMiepatypa, °C
15 | MakcumanbHOe pabouee AaBICHUE 10 10 10 10 10 10
NP MaKCHMAIBHOW pabovei
Temreparype, 6ap
16 | Knacc skcruryaranuu 1 5 5 5 5 5 5
17 | MakcumanbHoe (pa3pymaroniee ) 92 84 73 86 68 63
nasienne mpu temmeparype 20°C,
Oap
18 | MakcumanbHoe (paspymiaroriee ) 7 71 55 57 60 56
naBieHne mpu temmepatype 20°C,
0ap
19 | Cro#koCTh IPH MOCTOSTHHOM
BHYTPCHHEM JIaBJICHHH TIPH
Temmeparype, °C:
19.1 | -20 - B reuenue 1 u, MIla (ue 7,4 6,87 5,32 5,55 4,63 4,01
MeHee)
19.2 | -95 BTeuenne 1 u, MIla (ue 3,28 3,01 2,33 2,44 2,04 1,75
MECHEE)
19.3 | -95 BTeuyenne 100 4, MIla (ne 3,08 2,83 2,20 2,30 191 1,65
MEHee)
19.4 | -95 BTeyenue 1000 4, ,MIla 2,99 2,75 2,13 2,22 1,85 1,60
(e meHee)
20 | IIpouHOCTH KOJMBLEBBIX 0OPA3LIOB 2500 2800 2800 3500 3500 3800
Ipy TONIEpeYHOM paspbiBe, H
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21 Ko>(pULHeHT THHeHHOro 0,26x | 0,26x | 0,26x | 0,28x | 0,27x | 0,28x
pactmpennus, 1/°C 10 10 10 10 10 10
nporpesa npu tremneparype (120-

3) °C B teuenue (60+1) muH, %

23 KucnopogonpoHuaemocTs, 0 0 0 0 0 0
mr/(M*cyT)

24 | MunumanbHas UTebHAS 10 10 10 10 10 10
MPOYHOCTh MaTEepHaJIa HAPYKHOTO
1 BHyTpeHHero cinoes, MRS, MIla
B CBIpbE HApPYKHOTO U
BHYTPEHHETO CIIOEB

26 | CroiikocTb K paccioeHHIO >50 >50 >50 >30 >30 >50
KIIEEBOTO COCTUHEHUS
BHYTPEHHETO ¥ METAITIMYECKOTO
cioes, H/em

27 Koaddurment 0,45 0,45 0,45 0,42 0,44 0,43
TEImIonpoBoHOCTH, BT/M K

29 I'pynna BocmiiamMmeHsieMoCT! B3 B3 B3 B3 B3 B3

30 JlpiMo0Opasyromas CriocOOHOCTh A3 A3 13 13 13 13

31 | Tokenunocts MPOAYKTOB T3 T3 T3 T3 T3 T3
CrOpaHus

32 | Munumanbhsiit paaunyc u3ruda 60 80 100 130 160 550
BPYUHYIO, MM

33 Pannyc n3ruba ¢ nmpuMeHeHnEM 40 45 60 95 125 180
KOHIYKTOpa WK TpyOornda, Mm

34 | KoaddunneHt SKBUBAICHTHOM 0,007
PaBHOMEPHO-3€pHUCTOM
[IEPOXOBATOCTH

35 | Cnoco0 cBapku aqrOMHUHUS Hennassmumcst 371€KTpoAOM B Cpefie UHEPTHOIO rasza

(TIG), BcTHIK

36 | [IpouHOCTH CBapHOTO COENMHEHHS 57
amromunams, H/mm2

37 | Crenmens cimBkH ciioeB PEX,% >65

38 | CooTBeTCTBHE HOPMATHBAM I'OCT 53630

39 | Cpok ciyx0bI TpyOBI IpH 50
COOJIOACHUN TTACTIOPTHBIX
YCIIOBHH KCILTyaTalllH, JIET

IIpumeuanus:

1 - 5 xJacc — BRICOKOTEMITEPATYPHOE PAIMATOPHOE OTOTUICHUE
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Puc.2.5.5.p.1 [pagux 3asucumocmu pabouezo 0asieHus om memnepamypvl mpaHcnopmupyemou cpeovl
(u3 ycnosus cpoka cyscoot 50 1em)
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2.5.6. /[numenvnaa npounocmov mpyo

HauGonpiiee pacnpocTpaHeHHE B WHXKEHEPHBIX CHCTEMax KHWIBIX JOMOB ceidac TOMy4Yymid TpyOsl,
pabouyi0 OCHOBY KOTOPBIX COCTABIISIIOT CJAEAYIONINE TUIACTUKHU:

- nommTuieH (PE, PEHD);

- MOJIUATUJIEH TOBBIIEHHOM TepMmocToiikoctr (PERT);

- MOJIUTIPONIUJICH | ero moaudukanuu (PP,PPH,PPB,PPR)

- xsmopupoBaHHbIi monusuHIIXI0pHI (PVC-C);

- CHIUTBIN (BYJIKAaHU3UPOBAHHBIN) TouATHIIECH (PEX).
[lepBbie yeThIpe MIACTHKA MPEACTABIAIOT U3 ce0sl SIPKO BBIPAXKEHHBIE TEPMOIUIACTHL. VX OTIMYUTENbHBIMU
O0COOCHHOCTSIMU SIBIISIFOTCSL CIIOCOOHOCTH K IMOBTOPHOM MepepadOTKe U HATMUYKE TaK HA3bIBAEMOTO «IIpe/era
Jorapu(GpMUUECKU-MIPONIOPLUUOHAIBHON penakcanuu». Ha mocneaneM cBONCTBE XOTENOCh Obl OCTAHOBUTHCS
noapoOHee, TOCKOJIbKY HMEHHO OHO  dYalle BCEro W OMpeeNseT TOJTOBPEMEHHBIE MPOYHOCTHHIC
XapaKTepUCTUKU MaTepuana.

Kak m y MHOrHMX JApyrux MarepualioB, IOJ BO3JCHCTBHEM TIOCTOSIHHOW HArpy3Kd MPOYHOCTh
TEPMOILJIACTOB CO BpEMEHEM CHIDKaeTcs. B o0iiel Teopun crapeHusi MaTepuaioB 3TO SIBJICHHE MOJIYYHIIO
Ha3BaHue «penakcanuu» ( or jar. relaxatio — ocnabnenue, pacciaOieHne), a BbI3BAaHHBIN perakcanueit
poct paedopmammii — «mon3ydecTeio». Ha ompeneneHHoMm yuacTke JorapudmMuueckoro Tpaduka
3aBHCHMOCTh BPEMEHH 10 pa3pylIeHUS OT HAdalbHOTO HAMPSOHKEHHS B CTEHKE TPYObl U3 TepMoILiacTa
MPEJCTABIISACT U3 CeOsI MPAKTUYCCKH MPSIMYIO THHUIO (puc.2.5.6.p. 1 -yuacmok A-B).

Takasi 3aBUCUMOCTh J1a€T BO3MOXKHOCTH HCIIONB30BaTh I OMPEACIEHUs IIUTEILHON MPOYHOCTH
MaTepHalia Ha OJTOM YydYacTKe OKCTPAlOJSAIHOHHBIA Meron Ilaamrpena-Maiinepa (Palmgren-Miner).
OnHako, crenoi nepeHoc Ha TePMOIIACThl METO/1a, pa3paboTaHHOro B 1945 roay A MeTayuioB, B JaHHOM
cllydae MO>KHO HCIOJIb30BaTh TOJbKO YAaCTUYHO, MOCKOJIBKY , JOCTUTHYB ONPEEIEHHOTO 3HAYeHUs (TOTro
camMoro «Ipejaena Jorapu)MUUECKHU-TIPOIIOPLIUOHALHON pellakcallii»)  HAKIOH JIOTapu(MUYIECKOTO
rpaduka pesko wusMmensiercs (puc.2.5.6.p.1 -yuacmox B-C). DT0 TOKa3bIBaCT, YTO JaK€ MPH COBCEM
HE3HAYUTENIbHBIX HAYaJbHBIX HAMPSHKEHUSIX B CTEHKE TPyOa U3 TEPMOILIACTA Yepe3 ONpeAeTICHHBINA MEePHOJ]
pazpymmTcs. [IpoomKuTenbHOCTh 3TOTO Mepro/ia 3aBUCUT OT MaTepuala TpyObl, HAUaIbHOTO HaIPSKEHUS
U TEeMIIepaTyphl IKCILTyaTallUu.

Puc. 2.5.6.p.1 Buo epaghuxos onumenvrot npounocmu

HAYAJIbHOE HATIPAKEHHE, MIla

1 10 100 1000 1 C 100 50
Ukl rodbl

TEPMOMAACTH BPEM3 ODKCITIIYVATAIIUHA

CEHHUTEHRA MDAMITEHNEeH

=)
b

IIprunHy Takoro sIBIE€HUS CIEAYET UCKATh B MOJIEKYJISIPHOM CTPYKTYpE TEPMOIUIACTUYHOIO MaTepuaia. JTH
HOJIUMEPBI COCTOAT U3 OTHOCUTENBHO JUIMHHBIX MaKPOMOJIEKYJI (LIEMOYEeK HUCXOJHOIO MOHOMEPA), UMEIOLINX
KOPOTKHE WJIM JJIMHHBIE OOKOBBIE OTBETBJICHUA. Mexay cOOOH MOJIEKYJbl CBA3aHBI TOJBKO (PU3NUECKUMHU
CBSI3AMHU (MOXHO Ha3BaTh MX «CHUJIaMU TpeHMs»). Iloa AnuTenbHOM Harpy3Kol LIENOYKH YKOpauMBaroOTCH,
COOTBETCTBEHHO YMEHBIIIAETCSA U MX B3aUMHasl CBA3b. B Kakol-TO MOMEHT BPEMEHHU «CHUJIa TPEHUS» YXKE HE
B COCTOSIHUU IIPOTUBOCTOSTH ACUCTBYIOUIMM BHEIIHHMM CHUJIaM M HAYMHACTCA Pa3BHBAIOINAACA ITOABHXKKA
MaKpOMOJIEKYJI APYT OTHOCUTEIBHO JIpyra.
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[MpuMHUTHBHO, TIOAOOHOE SBJICHHE MOKHO MPOMJUTIOCTPHPOBATh Ha MITadeNe JUIMHHBIX H0COK (puc.2.5.6.p.2
-A). ITonbITKY BBITAITUTH JOCKY U3 MTabes 0€3yCIeNIHbl, TaK KaK CHujla TPEHUST OOJIbIIIe TOPU30HTAIBLHOMN
cunbl F. Korma nocku B mradene Havaiu JCIUTHCS Ha KOPOTKHE OTpe3ku (puc.2.5.6.p.2 -B) , BHITAIIUTH
JIOCKY YK€ HE COCTaBJISIET OOJIBLIOTO TPY/a.

Puc.2.5.6.p.2 Awnanocus saenenus peraxkcayuu mepmoniacma
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Tenepp mpeacraBuM, yTO BCE JOCKH B IITa0eNe HAAEKHO CKPEIJICHBI MEXAy co00il rBo3asMu
(puc.2.5.6.p.2 -C). Tenepsr neneHue ITHUHHBIX AOCOK Ha KOPOTKHE HHYEr0 HE MEHSET K HCXOIHOM
curyauuu. [{ng cmmroro nonmstuiena (PEX) mnpocTpaHcTBeHHBIE XUMHUECKUE CBS3H, OOBEIUHSIONINE
MaKpOMOJIEKYJIbl B €IUHYIO CTPYKTYPY, U SIBISIOTCSI CBOCOOPa3HBIMU «TBO3IAMUY». CIIUTBHIA MOJUAITUIICH
nepecTaer ObITh TePMOIUIACTOM. Ero HEBO3MOXHO CHOBa pacIulaBUTh U copmoBarh. [Ipu moctmxeHun
KpUTHYECKOW  TeMIlepaTypbl  MaTepuaq MpoCTO  pa3pymiuTcs. Takue  MOJIMMEpPhl  Ha3bIBAIOT
«peaktoruiactamMu». ['padpuk  IIUTEIBHON NMPOYHOCTH CIIMTOTO MOJUATUJIICHA B JIOTapU(YMUUYECKUX
KOOpJIuHaTax ONM30K K HAKJIOHHOM MNpsSMONl Ha BCEM CBOEM IMPOTSIKEHUHU, MOITOMY paccuuTaTh 3Ty
IIPOYHOCTH MOKHO C JOCTaTOUYHOM CTENEHBIO TOUHOCTH.

Pacuer METAJJIONIONMMEPHBIX M TIACTHKOBBIX TpyO, TMpeAHAa3HAUYEHHBIX MJII CHCTEM
BBICOKOTEMIIEpaTypHOro orormeHus (5 knacce skcruryaranuu) ctpyktyp PEX-AL-PEX u PEX-EVOH-PEX
BEJIETCSI HA OCHOBAHUHU TPEICKA3YEMbIX BpPEMEHHBIX I'padUKOB, YEro HeNlb3sl CKa3aTh O TEPMOILIACTaXx.
Hamuume TOYek wu3moma Ha TrpaduKax JUIMTEIBHOW MPOYHOCTH JIEJIaeT pPacyeT 3aBEAOMO
OpPUEHTUPOBOYHBIMHU, ITOCKOJIBKY Ha CETOJHSIIHHI JE€Hb elle He HAKOIUIEHO JOCTAaTOYHOTO KOJUYeCTBa
HKCIEPUMEHTAIBHBIX JaHHBIX . Beapb U1t TOro, 4TOOBI NOJYYUTh TOUYKY Iepernda rpaduka , Hanpumep, A7
nonunponuieHa PP-H mpu remneparype 70°C Tect Hy»kHO nipoospkath He MeHee 400000 gacos (46 set) (
cM. Puc.2.5.6.p.3 ).

He pexomeHnayeTcs MCIOIB30BaTh B BBICOKOTEMIIEPATYPHOM OTOIUICHUHM Takoi marepuan kak PERT.
OTOT MIACTUK, Y KOTOPOTO OOKOBBIE BETBH Pa3BUTHI 10 OKTEHOBBIX, OTHOCHTCS K TEPMOIUIACTAM M TaKXkKe
uMeeT neperud Ha rpaduke, 0OIHAKO MPOU3BOAUTENN U MPOAABIBI IPEANOYUTAIOT €r0 HE MOKAa3bIBaTh,
yCTpeMJIsisi MPOYHOCTHBIE XapaKTEPUCTHKH MaTepuaja B OECKOHEYHOCTh M BBOZS B 3a0NyXKACHUE
norpebureneil. [Ipuuem, nenaercs 3To He BCerza yMBIIIJIEHHO — MPOCTO ISl JAHHOTO MaTepuaja elle He
YCIIEJI0O HAKOIMUTHCS TOCTATOYHOI'O KOJIMUYECTBA SKCIIEPUMEHTAIbHBIX JaHHBIX.
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Omanounvle Kpuevle ONUMenbHoll npovHocmu ons PAaA3IuUdHO2cO0 8UOA NIIACMUKO8

Puc.2.5.5.p.3
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[IpuBeneHHbIE 3TaJOHHBIE TPaQUKU IUTEITHHON TPOYHOCTH pa3pabOTaHbl JUIsi OJHOPOIHBIX TPYyO W3
KOHKPETHOTO Matepuaia (MOHOTPYO).

Jlis MHOTOCIIOMHBIX  (KOMOMHHPOBAHHBIX) TPyO, HAa KOTOpPBICE OTEUECTBEHHBIC CTAaHAAPTHI TMOKA HE
paspabotansl, HopMaTuBOoM ISO 21003-2 npennuceiBaeTcsi TpaduKy IIUTEIBHONW MPOYHOCTH CTPOUTH HE B
KOOpJMHATAaX «HAYaJbHOE HAMPSHKEHUE — BPeMsl 10 Pa3pyIICHUE», a B KOOPANHATAX «HAYAThHOE JIaBJICHHE
— Bpems A0 paspyuieHus». Takoil moaxon  TpeOyeT MPOBOAUTH JJIUTENbHBIE U 3aTpaTHbIE UCIBITAHUS
Ka)KJOT0 TUIIOpa3Mepa TPyOsI , a TIIaBHOE -OH HE TO3BOJISIET AHATUTHYECKH KOHCTPYHPOBATHh TPYOBI MOA
Tpedyemble paboune mapameTphl.

Pe3ynpTaThl MHOTOYMCICHHBIX HCIBITAaHUN Ha JUIMTENbHYIO mpodyHocTh TpyOo VALTEC mpoBomumbix B
«JIabopaTropry KOMIUIEKCHBIX UCIIBITAHUHN 3JIeMEeHTOB MHxXeHepHBIX cuctem» (JIaKNDaMC) ¢ 2002 rona, a
TaKkKe aHAJIW3 OMyOJIMKOBAaHHBIX TPAPUKOB TUTEIBHON MPOYHOCTH METAIONOIUMEPHBIX TPYO psna
napyrux npowussoauresei (Henco, Dalpex, BorPEX mp.), mo3Bomuim  ycTaHOBHUTH, YTO IS TTOJIMMEPHBIX
TpyO C apMUPYIOIIUM METANIMYECKUM CJIOEM MOTYT HCIIOJIB30BAThCs TpadUKH IIUTEIBHONH MPOYHOCTH
COOTBETCTBYIOIICTO ITOJIMMEPa C BBEACHHEM IOmpaBoyHoro kosdduumenta  «Keg» K HadaabHOMY
SKBHUBAJIIEHTHOMY HAINPSKEHUIO B CTEHKE TPYObl. [Ipu 3TOM MOJ TEPMHUHOM «3KBUBAJIEHTHOE HAIPSKEHUE»
MMOHUMAETCS HAMPsDHKEHUE , BOSHUKAIOIIEE B CTEHKE OJHOCIOWHON TPYOBI MPU TOM K€ JIaBJICHUH U MPHU TEX
e TabapuTHBIX pa3Mepax, YTO U y PacCUMTHIBAEMOM MHOTOCIONHOW TpyObl. [lonpaBounblil ko3 duimeHT
ABIISICTCS PACYETHOM BEJTMUMHOMN , U €r0 MOKHO ONPEAEIUTD 1o hopmyIie:

_(D+d) AD-25,-d = K&,  (A-A| 25641
“ (D-d)| AD-25,+d AD-5, (1+A)

T'ne:

D —HapyxHbIil tuameTp TpyObl, MM;

d — BHyTpeHHUI1 [uameTp TpyObI, MM;

Oay~ TONIIMHA APMUPYIOIIETO CJIOs ( aTFOMUHUS), MM;

A —OTHOILIEHHE HApYKHOT'O JJMaMETPa apMUPYIOIIETO CJIOSl K HApY)KHOMY AMAMETPY TPYOBbI;

K — oTHOIIEHNE MUHUMAIIbHOM JUIMTEIbHOW IPOYHOCTH apMUPYIOLIETO CJI0S K MUHUMAJIBHOM JJIUTENBbHOMN
IIPOYHOCTH IOJUMEDPA.

JUist KaKI0T0 TUIIOpa3Mepa MeTaJUIONOIMMEPHON TpyOBl OMIPABOYHBIN KOA(PPHUIIMEHT paCCUUTHIBACTCS
oTaensHo (em. mabn.2.5.6 m.1)

Ilonpasounvie kosghhuyuenmot ona mpyo VALTEC PEX-AL-PEX

Tabauya 2.5.6. m.1
Tunopasmep 12x1,6 16x2,0 20x2,0 26x3,0 32x3,0 40x3.5

K 2,20 2,18 2,17 1,93 2,03 1,89

Yuer mnpoaodapHBIX (BIOML OOpasyromeil) aedopmaruii  uyepes koddduiment Ilyaccoma (1-W)
CYIICCTBCHHOI'O BJIIMAHUA HA PE3YJIbTATHI paCYCTOB HC OKa3bIBACT

Takum oOpa3om, cemeiicTBo rpadukoB mmurensbHoi nmpodHoctn Tpyd VALTEC PEX-AL-PEX, moxHOo
BBIPA3UTh ANMPOKCUMAIIMOHHONW (HOPMYIION:

log(t) = ~105,8616 + M +log(o, / K, )x (— 27,7997 - R?ﬂj (2.5.6..2)

rie
t — BpeMs 10 pa3pylLlIeHHs ,4acChl;
T — aGcomoTHas Temmneparypa, °C;
Oeq— Ha4yaJIbHOE YKBUBAIECHTHOE HANPsKEHUE B CTEHKe TpyOsl, H/MM2.
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Puc.2.5.6.p.4 I'paguxu onumenvrou npounocmu MIIT VALTEC

Tpyobl Valtec PEX-AL-PEX 12x1,6;16x2;20x2
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Knaccwr sxennyamayuu
Bce TpyOompoBOABl BHYTPEHHHX WH)KEHEPHBIX CHUCTEM 3JaHWH  TIOABEPraroTCs TEMIIEPaTypPHBIM
BO3/ICHUCTBUSM, MPOJOIDKUTEIIBHOCTh KaXI0T0 U3 KOTOphIX HopMaTuBHO ompeneneHa 'OCT P 52134-2003
(T. 26) B 3aBUCUMOCTH OT KJ1acca dKCIuTyarauu (cv mabauyy 2.5.6.m.2).

Knaccot sxennyamayuu no 'OCT 52134-2003

Tabnuua 2.5.6.m.2

Knacc Tpaﬁ. Bpems Tmm: Bpewms Tﬂﬂp Bpems Oo6nactp
OKCILTyaTallun
,°C | npu Tpaﬁ e npu ,°C npu IIPUMCHECHHUS
o1 Tr.mm: ' Ta.sap > 1
roa
1 60 49 80 1 95 100 lopsiuee BomocHaO)eHUE
(60 °C)
2 70 49 80 1 95 100 lopsiuee BomocHaO)eHUE
(70 °C)
3 30 20 50 4,5 65 100 HuskoremmnepatypHoe
HAMOJILHOE OTOILJICHHE
40 25
4 20 2,5 70 2,5 100 100 BricokoremmneparypHoe
HATOJIbHOE OTOIUICHUE
40 20
HuszkoremneparypHoe
OTOIUICHUE
60 25 OTOIHTEbHBIMA
npubopamu
5 20 14 90 1 100 100 BricokoremmneparypHaoe
OTOTLIICHHUE
OTOMUTENbHBIMH
60 25 npudopaMu
80 10
XB 20 50 - - - - XoJ101H0€E BOLOCHAOXKEHNE
B TaGmuiie npuHATHI claeayommue 0003HaYCHUS:
Thas - pabouast TeMiepaTypa MM KOMOUHALHS TEMIICPATyp TPAHCIIOPTHPYEMON BOJEL,
ompezenseMast 00JacTbi0 TPUMEHEHUS;
T - MAKCHMallbHas pabodasi TemMIepaTypa, AeiicTBHE KOTOPOH OrpaHHUuEeHO 10 BPEMEHU;
Tipap - @BAPHIiHAS TEMIICPATYPA, BOSHUKAIOLIAs B ABAPUITHBIX CHTYALHSIX IIPU HAPYIICHAH CHCTEM
pETyIUpOBaHMSL.
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Tak, s BBICOKOTEMIIEpAaTypHOTO OTOIUIeHHs (5 Kiacc), 3a S0-IeTHUi CpoK IKCIUTyaTaluu TPyOoOormpoBoa
14 et nmoskeH BeAEpkuBaTh Temieparypy 20 °C; 25 ner -60 °C; 10 ner -80°C;

I rox — 90 °C, a Takke, B aBapuiiHOM peXHUMeE J0JKEH Bbaepkarh Temneparypy 100 °C B teuenue 100
4acoB.

Hcnonb3ys ¢opmyny MaiiHepa , MOXHO ONpPEAETUTh MAaKCHUMAJIBbHO JIOMYCTHMOE OSKBUBAJICHTHOE
HanpsDKEHWE B CTEHKE TPyObl IpH NEPEMEHHOM TEMIIEpPaTypHOM peXHMME B TEUEHHE 3aJlaHHOTO CpoKa
JKCIUTyaTalUu.
t= 100 : (2.5.6.¢.3)

Ya, It
31ech:

t — Cpok 3KCIUTyaTaluy B ro/1ax;

aj — 107151 IeHCTBHS I-TOM TeMIepaTypbl B TeUCHHE T0/1a,%;

ti — pacueTHOe BpeMsi HEMPEPHIBHOTO NCHCTBHSI I-TOM TEMIEpaTypbl MPH PAacYeTHOM SKBHUBAJICHTHOM
HaMpPsDKEHUW B CTEHKE JIJISL IAHHOTO peXuMa paboThl, JIeT.

Jst tpy6o VALTEC mpenenbHOE SKBUBAJEHTHOE HAYaJIbHOE HAMpSOKEHWE B CTEHKE  JUIA  pacueTa
JUINTEIPHOW TMPOYHOCTH (KJIacc 5)  pacCUMTHIBAETCS B COOTBETCTBUHU C TIPEICTABICHHOW Tabmuieit
2.5.6.m.3.

Pacuem cpoxa cayacoor mpyovt VALTEC ons 5-20 knacca sxenayamayuu

Tabauya 2.5.6.m.3

IToka3zarenn PexxuMel akcruryaranum

Temmneparypa, °C 20 60 80 90 100
Bpewms netictBust 14 25 10 1 0,011416
pexXuMa, JIeT

Jonst nericTBHS peKuMa 27,99 49,99 19,99 1,99 0,0114
B TeueHue roaa,%

MakcuMabHOE

SKBUBAJICHTHOC

HaIpsKEHUE B CTEHKE,

Mlla, nns Tpy6:

12x1,6 7,17 7,17 7,17 7,17 7,17
16x2,0 7,10 7,10 7,10 7,10 7,10
20x2,0 7,07 7,07 7,07 7,07 7,07
26x3,0 6,29 6,29 6,29 6,29 6,29
32x3,0 6,61 6,61 6,61 6,61 6,61
40x3,5 6,16 6,16 6,16 6,16 6,16
Koaddunment 3amaca 15 1,5 15 1,3 1
MPOYHOCTH

PacueTHoe

SDKBHUBAJICHTHOE

Hanpsbkenue, Mlla

12x1,6 10,75 10,75 10,75 9,32 7,17
16x2,0 10,65 10,65 10,65 9,23 7,10
20x2,0 10,6 10,6 10,6 9,19 7,07
26x3,0 9,43 9,43 9,43 8,17 6,29
32x3,0 9,92 9,92 9,92 8,60 6,61
40x3,5 9,23 9,23 9,23 8,00 6,16
BpeMms HelpepEIBHOTO 1,36x10°" 423x10% | 88x10° | 1,35x10° | 1,55x10™
JIEHCTBHS, Yac

TozoBast 1os 2,05x10%° | 1,181x10™" | 2,2x10™ | 1,47x10° | 1,46x10™°
noBpexaAeHU, % (a/t)
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| Cpox crryxGb | 4,41x10° yaco=>50 net ‘
3Has pacyeTHOE HaYaJbHOE SKBHBAJICHTHOE HANPSDKEHHE B CTEHKE TPYOBI IPH JOITOBPEMEHHOM
HKCIUTyaTalli, MOXKHO OIIPENIeNIUTh pabouee AaBIeHHE IS KaXKI0ro THIIOpa3Mepa TpyOsI rmo popmyie:

200,
P= (25.6..4) ,rme
D-s

S- TOJIIMHA CTEHKH TPYOBI, MM.

Pacuemnoe pabouee oasnenue ons mpyo VALTEC (knacc 5) Tabnuya 2.5.6.m.4

HapyxHs1ii quamerp, TonmuHa cTeHKH, Pabouee 3asiBICHHOE JlononHuTEbHBII
MM MM JaBJicHUE, Oap pabouee 3amac npoyHocTH, %o
JaBieHue, bap
12 1,6 22,0 10 120
16 2 20,3 10 103
20 2 15,7 10 57
26 3 16,4 10 64
32 3 13,7 10 37
40 3,5 11,8 10 18

W3 npencraBnenHoi Tabauibl BuaHO, uTo TpyOs! VALTEC npu 3asBinenHoM pabodem nasienuu 10 6ap u

IIPU UCIIOJIB30BAHUU B BHICOKOTEMIIEPATYPHOM OTOIUIEHUH (5 Kilacc SKCIIyaTalii) UMEIOT

nonogHuTeNbHBIN ( K Tpedyemomy o 'OCT) 3anmac mpo4HOCTH.

3HaueHue PACUCTHBIX HAaYaJIbHBIX SKBHUBAJICHTHLIX HaHpH)KGHI/Iﬁ B CTCHKC prGBI, IMPUHUMACMBIX B

pacdeTax Ha JUIMTEIbHYIO MPOYHOCTD VISl KaXKI0TO Kjlacca SKCIUTyaTalluy MPUBEICHBI B mabauye 2.5.6.m.5.

Pacuemnvle HauanbHble SKEUBANICHMHbLE HANPSIHCEHUS 6 CIEHKAX
u pabouee oasrenue 011 mpyo VALTEC paznuunvix kiaccos sxcniyamayuu

Ta6auna 2.5.6.1.5.
Knacc 1 2 3 4 5 XB
DKCIUTyaTaI[u
DKBHUBaJIEHTHOE
HaIpsHKEHUE,
MlIla
12x1,6 8,51 7,83 11,1 8,83 7,17 13,97
16x2 8,43 7,76 10,99 8,75 7,10 13,84
20x2 8,39 7,73 10,94 8,71 7,07 13,78
26x3 7,46 6,87 9,73 7,74 6,29 12,25
32x3 7,85 7,23 10,24 8,15 6,61 12.89
40x3,5 7,31 6,73 9,53 7,58 6,16 12,0
PacueTHoe
pabouee
aBJICHHE IS
TpyO, Oap:
12x1,6 26,0 24,0 34,1 27,2 22,0 42
16x2 24,0 22,2 31,0 25 20,3 39,5
20x2 18,6 17,2 24,3 19,3 15,7 30,6
26x3 194 17,9 25,3 20,1 16,4 32,0
32x3 16,2 15,0 21,2 16,8 13,7 26,6
40x3,5 14,0 12,9 18,3 14,5 11,8 23,0
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2.6. Ilpasuna mpancnopmupoeku u XpaHenus mpyo

B cooterctBuu ¢ I'OCT 19433, meramiononuMepHble TPYObl HE OTHOCSTCS K KATETOPHH ONACHBIX TPY30B,
YTO JIOMYCKAET UX MEPEBO3KY JIOOBIM BHJIOM TPAHCIIOPTa B COOTBETCTBUU C MpaBUIaMH NEPEBO3KH I'PY30B,
JeWCTBYIOIUMH Ha IaHHOM BUJIE€ TPAHCIIOPTA.
[Ipu >Kene3HOJOPOKHBIX W aBTOMOOMJIBHBIX TEPEBO3KaX OYXThI (MAaKeThl) TPYO MOIMYCKAKOTCS K
TPAHCIOPTHPOBKE TOJILKO B KPHITOM ITOJIBUKHOM COCTAaBE.
Bo uszbexxanue moBpexaeHus Tpyd UX cieAyeT YKIaAblBaTh Ha POBHYIO MOBEPXHOCTb, 0€3 OCTPHIX
BBICTYIIOB 1 HepoBHOCTEH. COpackiBaHuE TPYO ¢ TPAHCHOPTHBIX CPEACTB HE JIOMYCKAETCs.
XpaHeHre METAJUIONOIUMEPHBIX TPYO JTOHKHO MPOU3BOIUTHCA 10 yeioBusaM S5 (OXK4) , paznena 10
I'OCT 15150 B mpoBeTpuBaeMbIX HaBeCAX WM TOMELLEHUAX.
TpyOHBIE OYXTHI JOMYyCKAeTCs XpaHUTh B ITA0ENIsIX BbICOTOM HE Ooisiee 3M. I[lpu xpaHeHun TpyOBI
JOJDKHBI OBITH 3aIUIIEHBI OT BO3ICHCTBHSI MPSIMBIX COJTHEYHBIX JTY4eH.
[Tpu xpaHeHHU TpU OTPULATENIBHBIX TEeMIepaTypax, OyxTa TpyObl JOJKHA OBbITH Mepes PaclakoBKOM
BbIJIEp’KaHA HE MEHEE 2-X 4acoB IIPU TeMIeparype Bo3ayxa He Huxke +10°C.
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3.PUTUHTU

3.1.  Obwue ceedenusn o pumunzax ona memanyionoaUMePHbvIX MpPyo

CoenuHeHNE METATIONIOJIMMEPHBIX TPYO MOXKET OCYIIECTBISATHCS ¢ TOMOIIBIO PA3IHYHBIX
BUJIOB (UTHHIOB, HaHOOJIEEe paCIPOCTPaHEHHBIE U3 KOTOPBIX MpeicTaBieHbl maonuye 3.1.m.1.

OcHosnvie munvt humuneos onsi MIIT Taoauya 3.1.m.1
Tun pumuneos Koncmpyxyus gpumunea Hocmouncmea | Hedocmamxu
/npouzsooumens)

O6:xxuMHBIE
- JJaTyHHBIE Montupyercs MeHee HaneKHBI,
POXKKOBBIMH 4eM LeJIbHBIC.
COCTABHBIC KJIFO9aMH. Henb3s
(Wa|3|r; Klsan) Hcnonpsyiores 3aMOHOJINYHBATE.
pe3p0oBBIE
(bacoHHbIE yacTH.
MpHuoropazoBoe
HCIIOJIb30BaHHE.
- JJaTYHHBIE LIEIbHbIE Montupyercs Henp3st
. POXKKOBBIMH 3aMOHOJIMYHMBATh
(VALTEC, Comisa; TOUAMIL
Hewing,WaIsir; MHoropazoBoe
NTM; Henco) HCIIOJIb30BaHHE.
)
- TaTyHHBIC 0€3 P Moutupyercs Henp3s
0GKUMHOTO KOMBIA = 0 — POMKKOBBIMH 3aMOHOJINYHBATb.
Demit: M | ‘ S U KII0o4aMH. OnHOpasoBoe
( emit; etzerp as) 1l . | HCIIOJIL30BAaHHUE.
R | |
| :'II ‘
|
/ j=
IIpecc-putunru
- JIATYHHBIC LCJILHBIC ) MoxHo Tpebyrot
. 3aMOHOJIMYMBATS. CIIENHUAIEHOTO
(VAI—TEC; WaIS”; Hanexnee MHCTPYMEHTA.
Frankische; Coes; COCTABHBIX. OnHOpasoBoe
Comisa) HCIIOJIb30BaHHE.
-IJIACTUKOBBIE Mosxno Tpebyror
(PPSU;PVDF) 3aMOHOJIMYMBATS. CIIENHUAIEHOTO
UHCTPYMEHTA.
(Walsir; Frankische; OnHopazoBoe
Henco) HCIIOJIb30BaHHE.
Marepuan
«cTapeery.
-JIaTYHHbIe MoxxHO Tpe6y10T
cocra e 3aMOHOJIMYMBATS. CIIENHUATEHOTO
TAaBHBI Hcnons3yrorest UHCTPYMEHTA.
(Kisan;VALTEC) pe3nGoBbIe OgnHOpasoBoe
(bacoHHbIC YacTH. HCIIOJIb30BaHHE.

MeHee HaJIe)KHBI,
4YeM ILebHbIC.
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-putuHTH C psMON
3anpeccoBKoi (0e3
TUJIB3bI)

(Geberit)

MoxxHO
3aMOHOJINYUBATD.

He tpebyercs
THIIB3a.

Tpyba noporast
H3-3a TOJICTOTO
CIIOS QITFOMHHMSI.
IIpounocts
COCZIMHEHUS
HIKE, YeM IIpH

CTaJIbHOH THIIB3E.

-JIaTyHHBIE
(TECE)

o

-PPSU (Rotex)

-PPSU c¢ narynnoit
TUJIB30U

(TECE)

MoxHo
3aMOHOJIMYHMBATE.
Huszkue notepu
JIABJICHUSI.

TpeOyror
CIEHMATLHOTO
HHCTPYMEHTA.
TlosBrseTcs
oclabjeHHOE
cedyeHue TpyOslI.

Moxno
3aMOHOJITYHBATb.
Huzkue norepu
JIaBIICHHUS.

TpeOyror
CIIELUAIBLHOTO
WHCTPYMEHTA.
TlosBiseTcs
oclabjeHHOE
cedyeHue TpyOslI.
Marepuan
«cTapeer».

Moxno
3aMOHOJIYHBATb.
Huzkue norepu
JIaBIICHHUS.

TpeOyror
CIIELUAIBLHOTO
WHCTPYMEHTA.
TlosBiseTcs
ociabjeHHOE
cedyeHue TpyOslI.
Marepuan
«cTapeer».

Push —¢utunrn (rekepHsr

-PPSU
(momudernncynbhon)
(Friatherm; Walsir;
Barbi)

4

'z

Wuctpymenr ve
HYKCH.
YckopeHHbIH
MOHTaX.

JlaBnenue He
Oouee 6 Gap.
Henb3s

3aMOHOJIMYHBATh.

Huskas
HaJIeKHOCTb.
Martepuan
«cTapeer».

Bpe3nbie

-narynnsie (ltap)

s

Moutupyercs
IIECTUTPAHHBIM
xrouoM. Huskue

NOTEPU NaBJICHUA.

Bo3moxHO
npope3aHue
BHYTPECHHETO
ciost. Henmp3s

3aMOHOJIMYHBATh.

OcnaGneHHoe
CeueHue TpyObIL.

CoeanHEHNE C TIOMOIIBIO 00X cUMHBIX (DUTUHTOB SIBIISIETCS HarOOIee JOCTYIHBIM IS
OOJIBIITMHCTBA MOHTKHUKOB. J[J1s1 €ro McroHeHus TpeOyeTcs MUHUMAIIbHBI HaOOp MHCTPYMEHTOB
POXKOBBIX KIIFOYa U KanuOp. Jlaxke HecMOTps Ha TO, 4TO 0OKUMHOE COeTMHEHHE SBISIETCS pa300OpPHBIM, TO
€CTh TPeOyeT MePUOUIECKOTO 00CTYKHBaHUS (TTOATSHKKH HAKUIHOW TalKH), CIPOC Ha 00KUMHBIE

(UTHHTH B HECKOJIBKO pa3 MPEBBILIAET CIPOC Ha HEPa3beMHbIE COSAMHUTENN. IMEHHO «pa300pHOCTHY

00XUMHBIX (PUTHHIOB 1aET BO3MOKHOCTH UCIIOJIb30BATh UX TaM, TJIe BpeMsl OT BpeMeHU Tpedyercs

pa3bopka coequHeHUH (HampuMep, IPUCOEIMHEHNE BOAOHArPEBATENSI MIIH HACOCa).

: IBa

st coenuuenust Tpyd VALTEC paspaboranbl 1Be cepun PUTHHTOB: 00)KHUMHBIC — CEpUH

VTm.300 u npeccossie — cepuur VTmM.200. JIutepa «M» B MapKUPOBKE COCTUHUTENEH - THUIIOBOE
OKOHYaHHE MapKH (PUTHHTOB JUISI METALIONOIMMEPHBIX TPYO, OT UTAIBSIHCKOTO ciioBa «Mmultistrato»
(MHOTOCHONMHAs ). HOMeHKIIaTypa BeITyCcKaeMbIX coeuHuTeNne V1M npuBenena B npuioxcenusx 2 u 3.
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3.2. T'uopasnuueckue napamempol humunzoe \/'Tm

[Tpu xoHCTpYHpOBaHUM (GUTHHIOB a1 MeTawionoauMmepHbix Tpyo VALTEC paspaboTumku cTpeMHINCh
CBECTH /10 MUHHIMYyMa OCHOBHOM HEJJOCTATOK 3TUX M3JIEJINIl — IMOBBIIIEHHOE (110 CPAaBHEHHUIO C PE3bOOBBIMU
TpYOHBIMH (PUTHHTaMH ) TUIPABIMYECKOE COPOTUBICHUE TTOTOKY.

N3 kxypca THAPaBIMKKA HM3BECTHO, YTO A TPYOHOTO COEAMHUTENS THIPABINYECKHE IOTEPH
CKJIaJBIBAIOTCSl M3 TOTEPh Ha CYXEHHE W paCIIMpEHHE TOTOKA, JIMHEHHBIX MOTEPb OT IIEPOXOBATOCTH
CTEHOK (pUTHHTa, MOTEPh HA M3MEHEHHE HANpaBJeHUS II0TOKAa M MOTEph Ha IepepacipeiesieHne MOTOKa
(pa3nenenue, causiHUE).

Ontummsanusi KaXJ0ro M3 3THX CJaraéMbIX SBISCTCS OCHOBHOM 3a1adeil MpH MPOEKTUPOBAHUH
(UTHHTOB 11 METAJIIOTIOJIMMEPHBIX CUCTEM.

CymiecTBeHHOE BIMSHHE Ha CHIDKCHHE THIPABIMYECKOTO COMPOTHUBICHUS (DUTHHIOB OKa3bIBAaeT
NpaBUIBHBI TOAOOp yria , MOJ KOTOPBIM IMOTOK pabodeil cpeabl BXOAUT B ILITYIEpP COCIUHUTENS
(xoH(y30p) ¥ BEIXOAUT U3 mTynepa (auddy3op).

Koadduunent mectHOro conpotusieHus 1udpy3opa MOKHO BEIPa3UTh (HOpMYIION:

ot )

A1 -ko3pdurment Tpenus. s 1aTyHHbIX (UTHHIOB, BO BCEX TpeX 007acTAX TypOyJIEHTHOrO NOTOKa 3TOT
K03 uuueHT nexuT B npenenax ot 0,019 no 0,04.

o — yron nuddysopa ummu koHpy3opa;

N — OTHOIICHWE OOJBIIEH IUIOMANN MTOTIEPEYHOrO CEYEHUS] MOTOKA, K MEHBIIEH (CTENEeHb pacIINpeHHS
auddysopa).

®ynkuus (= f(0)uMeeT MEUHMMYM NPM HEKOTOPOM HAWBBITOJHEHIIEM ONTUMAIBHOM 3HAYEHWHU yria O,
ONTHMAJIbHOE 3HAYCHNE KOTOPOTO ONPEACIUTCS CICTYIOIINM BBIPAKEHUEM:

nt+1l Ay
n—1 4

oy = AN

Koaddurnment mectHoro conpoTuiieHrst KoH(Yy30pa onpenensercs GopmMyoi:

oo =5l )

CnokHOCTH BBIOOpA ONTUMABHOTO yIiIa CONMPSKEHUS MOTOKOB COCTOUT B TOM, UTO, € s Auddy3opa
TaKOM yroJi JIeXUT B mpenenax ot 5 no 10°, To ans koHdy3opa on cocrasuser ot 30 go 38°. Kpome Toro,
YMCHBIICHUC YyTJia (0] IMPUBOAUT K YBCIMUYCHUIO JJIMHBI TCPEXOJHOI0 y4acCcTKa, a , 3HAYUT, YBCINYUBACT
MOTCPU HA TPCHUC.

B xone maGopaTopHBIX HCCIENOBaHMWN Ha CTEHJAE TMIAPABINYECKUX HMCHBITAHWN OBUTM MOZOOpaHBI
Takye 3HaYeHus yrioB auddys3opa u KoHy3opa st kKaxnoro ¢utunra. Koropeie obecrieunBanu Obl
MHHHAMAJIbHBIC TOTEPH JAaBJICHUS MPH MIPOXOXKACHUN TIOTOKA B TFOOOM HalpaBICHUH.

3a cueT U3MEHEHHMS pPEXKUMOB TOKApHOHM 0OpabOTKM KOpIycoB (UTHHIOB, Oblla MOHMXKEHA

IIEpOXOBATOCTh BHYTPEHHEN MOBEPXHOCTH KaHaja. ECIM TpaJuIlMOHHO B MOJOOHBIX M3AENUSX CTEIEHb
TOYHOCTH 00paboTku ompenensuiack kBamuteroM IT 13 (momyck mnst amamerpa 8mMm — 220MKM) TO
¢butuarn VTm BBITYCKAIOTCS C MOBEPXHOCTHIO KaHaja, umeromied kBaymrer [T 10 ( momyck  muist
nuamerpa 8MM -58 MkM). B pesynpTaTe 3KBHBAJIEHTHYIO IIEPOXOBATOCTh KaHala yAAJIOCh CHU3UTh Ha 14
%. OnTtuMu3NpoBaHa UIMHA U BHYTPEHHHI TuaMeTp MITylepa KaKaoro GUTHHTA.

COBOKYITHOCTh MEPEUNCICHHBIX MEpP Jajla BO3MOXHOCTh AOCTHYb IJsi putuHroB VIM mponmyckHOU
crnocobnoct Ha 10-15 % BbIlIe, UeM y aHAJIOTMYHBIX COETUHUTENEH APYTUX MPOU3BOIUTEIEH.

Jlist Ka)10r0 KOHKPETHOTO (PUTHHTA ONBITHBIM ITyTeM OBLTH YCTAaHOBJICHBI KO3(()UIIMEHTH MECTHBIX
CONPOTHBIICHUI TPH JIIOOBIX 3aJaHHBIX pacxojJaxXx W HalpaBJICHUSX MOTOKA, YTO JAaeT BO3MOXHOCTH
BBITIOJTHSATH TUAPABINYECKUE PACUETHI CUCTEM C HU3KOU CTEMEHBIO MOTPEIIHOCTH.

KoaddurmenTs MECTHBIX COMPOTUBIEHUN 11 Kakaoro ¢putuara VTm npuBeneHsl B npuiodicerusx 4,9,6.
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3.3. Coeounumenu VTm

3.3.1. Mamepuan xopnyca.
Kopmyca ¢puTHHTOB, a Takke HaKWIHBIC TAUKN 00KUMHBIX coenuHuTeneld VTM BBIMTOIHEHBI U3 JATYHHU.
Jlamyns mipeacTaBisieT u3 ce0s JABOMHON MM MHOTOKOMIIOHEHTHBIA MEIHBIN CIIaB, B KOTOPOM OCHOBHBIM
JETUPYIOMUM KOMIIOHEHTOM sIBIIsieTCsl yuHk. [10 cpaBHEHUIO C MEIbI0 JaTyHb OOyamaeT Oojiee BBICOKOM
MPOYHOCTHIO U KOPPO3UOHHOM CTOMKOCTBIO.
B 3aBHCHMOCTH OT [1OJIU I[MHKA B JIATYHU, OHA MOXKET HAXOIUTHCS B PA3IMUHBIX (Pa30BBIX COCTOSHHSIX (CM.
mabnuyy 3.3.1.m.1.).

Dazosvle cOCMOosHUSL TAMYHEl, 8 3A8UCUMOCTU OM NPOYEHMHO20 COOePIHCAHUS YUHKA.
Tabnuya 3.3.1.m.1

[Muuk,% 0- | 39-49 49-51 51-58 58-64 64-79 79-83 83-100
39

®daza npu o a+p’ B’ B'+y Y Y+e € g+n

100°C

Kaxmoe ¢a3oBoe COCTOSHHS XapaKTEPU3YETCS CBOCH AJIEKTPOHHO-KPUCTALTMYECKON  PEIIEeTKOM.
XapakTepHas JJIs YHCTOM MEAM «KyOmdeckas ruotHo-ynakoBaHHas» ( KITY) pemerka (puc.3.1.1.p.1.-A)
o0ycnaBiIMBaeT MIATKOCTh M KOBKOCTh MaTepHaiia. B maTyHu Takasl »ke pemeTka oOHapykuBaeTcs B a-¢ase.
JIist 9MCTOrO IMHKA MPHCYINa «TeKcaroHanbHas rmiotHo-yrmakoBanHas» (I'TIY) pemerka (puc.3.1.1.p.1.-T),
NpUJAIoIas MaTepually TBEPAOCTh M XPYIMKOCTb. DTUM XapakTepusyercs e-ctanus jgaryHu. KyOuueckas
oobemuo-tieaTpuueckas pemrerka (OLK) (puc.3.1.1.p.1.-B) u kyOudeckast rpaHe-ICHTPHYECKAs PelIeTKa
(TUK) (puc.3.1.1.p.1.-B) cooTBeTCTBYIOT 3 1 7Y - (ha3am JaTyHHU.

Puc. 3.1.1.p.1 Buowi kpucmaniuueckux peuemox Memaiios

A b B r

Kaxxnoe u3 3Tux cocTosHUM XapakTepu3yeTcsi UHIWBUYyaJIbHBIMU IPOYHOCTHBIMH XapaKTEPUCTUKAMU U
TEMIIEPATyPHBIMU HHTEPBATIAMH ISl HArpeBa Mmoj1 00paboTKy TaBIeHUEM, PEKPUCTAIUTH3AIMOHHOTO OTXKHTa
Y OTXKUTA JUIsl YMEHBILIEHUS OCTaTOUYHBIX HAPSKEHUH.

Puc. 3.1.1.p.2 3aBUCUMOCTH MMOKa3aTEJIEH MPOUYHOCTH U MUIACTUYHOCTH JIATYHH OT COJAEPKAHUS [IMHKA.

8, %[ Cs.Mila
6o 600}
s0-  500f
40— 400
30- 300}
2oL 200}
10 100}
0= 0o 10 20 30 40 50

Zn, % (no mMacce)
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JlaTyHb oOnamaeT AByMSI KPUTUYECKUMHU TOYKaMH. Touka MakCUMAalIbHOUM MIACTHYHOCTH MPUCYIIA JaTyYHU
¢ conepkanueM nuHka 33%. Touka MakCHUMalbHOM HPOYHOCTH COOTBETCTBYET JATYHU C COJAEpKAHHEM
unka 47%.( cm. puc.3.1.1.p.2). JlanpHelliee MOBBIIICHHE KOIWYECTBA IUHKA B CIUTaBe Ha KaxIbid 1%
CHIDKaeT mpoyHocTh jaryHu Ha 20%. B mpaktuke Hambojee 4acTO  MCIHOJB3YIOTCS IUIACTUYHBIE B
XOJOAHOM M TopsiueM cocTosHuU o (at+f) JaTyHd, a TakKe IUIACTHYHBIC TOJBKO TPH BBICOKHUX
TeMmrepaTypax 3 JaTyHH.

[Ipumenenue pa3nUUHBIX J00ABOK MO3BOJSET MOJydYaTh JATYHU C 3apaHee 3aJaHHBIMU CBOMCTBaMHU (CM.
mabnuyy 3.1.1.m.2).

Bauanue npucaook u 006aeok na ceoiicmea 1amyHu.

Tabnuya 3.1.1.m.2

Buja npumecn Bnuanue na ceoiicmea namynu

Keneso -Fe CrnocobcTByeT M3MeNnbYeHNIo 3epHa. [1oBbIIaeT MexaHn4ecKue u
TEXHOJIOTUYECKHE CBONCTBA. B KpEMHUCTBIX JIaTYHSAX CHIXKAET
aHTU()PHUKIIMOHHBIE CBOMCTBA, YMEHBIAET KOPPOIHOHHYIO
CTOMKOCTB.

Anromuanii -Al [ToBblIlIaeT TBEPAOCTH U MPOYHOCTH, KOPPOZUOHHYIO CTOMKOCTb.
CHMmXaeT MmiIacTUYHOCTb.

Maprasnen -Mn IToBbIIITacT MEXaHUYECKHUE CBOMCTBA.

Omnoso -Sn [ToBbImIaeT TBEPAOCTD, IPOYHOCTH U KOPPO3UOHHYIO CTOMKOCTD.
CHmkaet m1acTiyHoCTh. [IpuaaeT XpynmKkocTs B XOJI0JHOM
COCTOSIHUH.

Huxens -Ni [ToBbImIIaeT pacCTBOPUMOCTH IIMHKA B MEH J0 MOJTHOTO

ucuesHoBeHus B'-(asbl. [IoBbIIaeT KOPPO3UOHHYIO CTOMKOCTb.

Caunen-Pb VYiydiraer NoAaTAMBOCTh JATYHH TOKapHOW 00paboTKe U
IIPECCOBAHUIO.

Kpemunii-Si [ToBbIlIaeT aHTUKOPPO3UMHBIE U JIMTEHHBIE CBOWCTBA.

MBpibsik -As IIpenoxpaHser 1aTyHb OT BBIMBIBAHMS LIMHKA B IIPECHON BOJE U

MIPU BBICOKUX TEMIIEPATypax

®ocdop -P IloBbI1IaET TBEPAOCTD, CHUKACT IUNIACTUYHOCTD. Y CKOPSIET POCT
3epHa.
Cypbma -Sh IIpuBOOUT K pa3pyLIECHHUIO JIATYHH IIPU FOPsiUYEH U XOJIOAHOU

00paboOTKe TaBJICHUEM.

Cepa -S VYXynuiaer Bce CBOIMCTBA JIAaTyHH.

Jnst uzrorosienus putuaroB VITm ucnons3yercs natyHb ¢ copepkanueM mean 58% (CW617N mo EN
12165, JIC59-2 mo 'OCT 15527). B cranmapTax pa3IUuyHbIX CTpaH 3Ta JIATYHb UMEET CIECTYIONINE
0003HAYCHHUS:

- crangapt EN -CuZN40Pb;

- cranapt ASTM - C 38000;

- mopmsl DIN (17760 ) — 2.0402;

- craggapt BS — CZ 120;

- ctaugapt JIS — C3603 .

CranpmapTbl Ha COCTaB JaTYHH MIPUBEICHBI B NPULOHNCEHUU 7.
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Coneprxanue B cruiaBe cBUHIA He npebimaer 1,9%. Takoil cocTaB rapaHTHPYET OCTATOYHYIO MPOYHOCTh
U3JeHs, a TaKKe IO3BOJSET JIETKO MPOM3BOAMTH €ro TOpsiuyi0 OOBEMHYIO IITaMIOBKY, TOKApHYIO
00paboOTKy U Hape3Ky Pe3bOBbl.

Kpome TmiarenbHOro BXOJHOTO aHAJIM3a UCXOAHOTO CHIPhS HA 3aBOJE-U3TOTOBHUTENE, COCTAB JIATYHU
KOHTPOJHMPYETCs Ha o0pa3iiax TOTOBBIX M3IENIUN U3 KaXA0W moctynatomieii B Poccuto maptuu. KoHTponib
cocraBa mpou3BoAuTcs B JlabopaTopuu KOMIUIEKCHBIX HCHBITAHUI AJIEMEHTOB WHXKEHEPHBIX CHCTEM
(VIaKHDnHC, Canxm-Ilemepoype).

Kopnyc n HakuaHas raiika GuTHHTOB UMEIOT rajbBaHOIOKPBITHE U3 HUKETIS.

B Hacrosiiee Bpemst psn ¢GupM, BBITYCKAOMMX (UTHUHTH JUISI METAIOIUIACTUKOBBIX TPYO, HCIOJIB3YeT,
TaK Ha3bIBAEMYIO, «NUULEBVIO IamYHby» 0€3 HapYKHOTO 3aIIUTHOTO MOKPBITHS, KOTOpas UMeeT 0003HaueHuE
DZR (DeZincification Resistance — cToiikast K BEIMBIBaHHUIO ITUHKA). «[InIIeBast» JTaTyHb MMONydacTCs MyTEM
No0aBJICHHUSI B CIUIAB MBIIIbSIKA, KOTOPHIM  WHUIUUPYET IIOJIHOE PACTBOPEHHME IIMHKA B MEAH U
ucuesHoenne [B-dasel TBepmoro pactBopa. [lo EN 12165 sta naryns umeer o6oznauenme CWG6E02N
(ASTM —C35330;EN —CuZN36Pb2As; JIS- CZ 132), oqHakO HaJM4YKe MBIIIbSKA B 9TOH JIATYHU BBI3BIBACT
Cepbe3HBIC OMACEHUs IPH HCIONb30BaHUM  (UTHHTOB Ha BOJOMPOBOJAE XO3SHCTBEHHO MHTHEBOTO
Ha3HAYCHHUSI.

dupma VALTEC s.r.l. He mommia mo MyTH HCIOJB30BAHHS «IHINEBOW» JIATYHH I10
CIIEYIOIUM COOOpaKeHUSM: JIETUPOBAHUE JIATYHU EHCTBUTENILHO CBSA3BIBAET LIMHK M MPEIOTBPAIIAET €To
BBIMBIBAHME, OJHAKO ATOT METOJ HUKAK HE 3allMIIaeT JIATyHb OT XMMHUYECKOH , 3JEKTPOXUMHYECKOH , a
TJIaBHOE — TMOMAIUIAMOBOM Koppo3mu. Bemp u cama Menp Tpu HEONArONMPUSTHBIX YCIOBHUSX — MOXKET
JOCTaTOYHO aKTUBHO KOPPOJIUPOBATh.

SI3BeHHAast KOPPO3HUsI TATYHU HauOOJIee YacTO MPOSBISIETCS B MECTAX MOBBIIEHHONW TYpOYIEHTHOCTH
MOTOKA: B 30HaX PE3KOT0 M3MEHEHWs HAIIPABJICHUS NIOTOKA M U3MEHEHUS CEUYCHUS KaHana. A Belb UMEHHO
3TH 30HBI ¥ IPUCYTCTBYIOT B JTI0O0M (pUTHHTE.

["anpBaHMYeCcKOE MOKPBHITHE JIATYHH IMO3BOJISIET 3alIUTUTh €€ OT ropas3/io OONbIIEro KOJIMYecTBa
HEONaronpusATHBIX BO3JEHCTBUM, YeM JierupoBaHue. B YacTHOCTH, HUKeNEBOE MOKPBITUE OTIMYHO
3alUIIaeT JaTyHb OT pa3pylleHHss HOHAMM XJopa U aMMuaka. HamomMHUM, 4YTO XJIOPUPOBAHHE BOJIbI
MIPOU3BOJUTCS Ha BOJ03a0OPHBIX CTAaHLUAX IJIS ee 00e33apakuBaHMsI, a aMMHUAK J0OaBISETCs B Ipolecce
XMUMBOJOIOJATOTOBKM KOTJIOBOM BOJBI JUISI CHIDKEHHSI COJIEPYKAHUS KUCIOPOAA.

3.3.2. Ocobennocmu KoHCmMPYKUUU KOpnyca.

Ecnu paccMOTpeTh KOHCTPYKIIMIO OOBIYHOTO pe3b00BOT0 CroHa B cOOpe, TO B €r0 COCTaB BXOAUT My(Ta U
NpyKUMHas Taiika. ["aiika mputsruBaeTcss K MydTe, TEM CaMbIM BO3JCHCTBYS Ha  YIUIOTHUTEIbHBIN
Marepuan (JeHty ®YM unu jeH) U MOJTHOCThIO TEPMETU3HUPYS COCTUHEHHE.

B ¢utuarax VIm ¢ mepexogoMm Ha HapyXHYIO TPYOHYIO pe3b0y poJib MPHKMMHOM TalKy UTpaeT
crienuanbHblii Oyptuk (puc.3.3.2.p.1- 1). OH OIHOBPEMEHHO OTPaHMYMBAET 33aXOJ PE3bObl B OTBETHBIN
COEIMHUTEIb, MPEJOXPaHssl O00KMMHOE KOJBIO0 OT M3JIMIIHEH nedopManuu mociae cMbIkaHus. MHorue
M3TOTOBUTENM TOA00HOr0 OypTHKa HE JIENAIOT U3 COOOpaKeHUH SKOHOMHMM MeTaiuia. B pesynprare xon
pe3b0bl HUYEM HE OTPaHUYMBAETCS M KaueCTBEHHOE YIUIOTHEHHE COeIMHEHUS CO3AaTh 3aTPyIHUTENIBHO.

s ynobctBa MOHTaka Ha Kopityce 00KUMHBIX (UTHHTOB VTM UMEIOTCS CrieluallbHbIe IO IKH

Mo POXKOBBIA Kimtou (puc.3.3.2.p.1-2) . PaccTosiHre MEKIy MapauIeIbHBIMK IJIOCKOCTSIMU JBYX TaKHX

IUIOIIAZIOK Ha TPOTUBOIOJIOKHBIX CTOPOHAX (PUTHHTa TOYHO COOTBETCTBYET CTAaHIAPTHOMY pasMepy

poxkkoBoro kitoya. [logoOHbIe TUIOMIANKK €CTh Ha M3JENUSIX MHOTHMX (upM, HO Ha HHUX, KaK MpaBuUio,

MOMEIIAIOT BBINYKIbIE JUTEPHl ( TOBApHBIA 3HAK, JWAMETP), YTO HCKIIOYAaeT HUX IEepBOHAYAIbHOE
npenHazHadeHue. Y guruHron VM JuTepsl Ha IUIOMIAIKaX HE BBICTYMAIOT 3@ UX TIOCKOCTH.

VY TOIUIeHHBIE TUTEPBI UMEIOT U ellle OJJHO HeMaJloBakHOe Ha3HaueHue. Ha oopmoocHacTke, B

KOTOPOM M3rOTaBIMBAIOTCS (PUTHHIHU, 3TU JHUTEPHI - BBIMYKJbe. [10 cTeneHn u3HOCa BBHIMYKIIBIX JUTEpP Ha

OCHACTKEe MOXHO CyIUTh O CTemneHH u3Hoca (GopMmbl. TakuMm 00pa3oM, yMEHBIICHHE TNTyOUHBI JUTEP Ha
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TOTOBOM HU3JICINU OOJIXKHO CaMO CI/IFHa.HI/IBI/IpOBaTB (0] H€O6XO,Z[I/IMOCTI/I 3aMCHBI OCHACTKM. q)aKTI/I‘IeCKI/I,
kaxnas popma paccuntana Ha 100000 1IUKIIOB, TTOCIIE YETO OHA MOJJICKHUT 3aMEHE.

Puc. 3.3.2.p.1. Oboicumnori pumune Puc.3.3.2.p.2. Ilpecc-ghumune

@ 1
W

1 % 1

'
2

1-monmasicnoiii Oypmux;

2-MOHMAICHASL NIOWAOKA C TUMEPAMIUL;
3-Ousnexmpuueckoe konvyo (meghnon);
4-ynnomuumenvuvie konvya (EPDM);
5-00oicumnoe paspesnoe Koavyo (cyxapn);
6-Hakuonas eatika;

T —npecc-eunv3a u3 Hepacagerouell CImail,
8-guxcupyrowas obotima (PERT);
9-monmasicnulii pacmpyo.

3.3.3. Ynnomnumenwvnwie konvua

JlocToMHCTBa Ja)ke caMoro XOpOUIero OOKMMHOTO COEAMHMUTENS MOTYT CBECTHCh Ha «HET», €CIIU OH
YKOMIUIEKTOBaH HEKAYeCTBEHHBIMH YIJIOTHUTEIbHBIMU KoJibLlaMU. OHU HEH30€KHO MOPBYTCS €Ile Ha
CTaJIMi MOHTa)Ka U BMECTO CEPbE3HOI0 COCTUHEHUS MOIyYaTcsl CEphe3HbIe MPOOIEMBbI.

Ilenb ymIOTHUTENBHBIX KOJel B (GUTHHTaX A METAUIONOJMMEPHBIX TPYO — KOMIEHCHpPOBATh TY
MUKPOCKOIIMYECKYIO Je(opManuio BHYTPEHHETO CJOsS TpPYyObl, KOTOpas BO3HHMKAeT IPH Iepemnanax
TeMIlepaTyp TPAaHCHOPTUPYEMOH cpelibl. B ToM ciiydae, Korjga CoOeIMHEHHE HAYMHAET «CJIE3UThCS MOCTe
nepexo/ia ¢ ropsyeil cpeibl Ha XOJOAHYI0, MOXKHO C OOJBIION CTEIEHBbI0 YBEPEHHOCTH YTBEPKIATh, YTO
MpPUYMHA 3aKITI0YaeTCs B HEMPaBUIBHO MOJOOPAHHOM MaTepuaie yIIOTHUTENbHBIX KONell. BaxHyto pob
UTPAIOT NTOKA3aTellb TBEPAOCTH, YACIbHBIA BEC PE3UHBI U AJIACTUYHOCTHU MO OTCKOKY.

TBepAOCTh pe3UHBI XapaKTepU3yeTCs CONMPOTUBICHUEM BJIABJIMBAHUIO B PE3UHY METANIMYECKON WIJIbI
WJIU TIapuKa (uHOoeHmopa) oI NEHCTBUEM YCUITUS CKaTOU
MPYKUHBl WIH TOA ACHUCTBUEM TIpy3a. s ompeneneHuss TBEPAOCTU PE3UHBI MPUMEHSIOTCS pPa3IMYHbIE
TBepaoMepbl. YacTo miis onpeesieHus] TBEPAOCTH PE3UHBI UCIIONb3yeTcs TBepaomep TM-2 (tuma [lopa),
KOTOPBIN MMEET NPUTYIUICHHYIO UTITY, CBA3aHHYIO C MPYXUHOM, HAXOAAIIEHCs BHYTpU pubopa. TBepaocTs
ompejenseTcs TAyOWHOW BAABIMBAaHUSA WINIBI B OOpa3er mMoJ JACWCTBUEM CHKATOH NPYXHUHBI MPH
COMPUKOCHOBEHHHU ILIOCKOCTH OCHOBaHMS Tpubopa ¢ moBepxHocThi0 oopaszna (I'OCT 263). Baasnusanwue
UTIIBI  BBI3BIBACT MPOMOPIMOHATBHOE IMEpeMENIeHUEe CTPEeNIKd M0 IKane mpubopa. MakcumanbHas
TBEPAOCTh, COOTBETCTBYIOIAs TBEPAOCTH CTEKJIAa MM MeTasuia, paBHa 100 ycimoBHbIM enuHuIaM. Pe3nHa B
3aBUCUMOCTH OT COCTaBa M CTENEHMW BYJKaHU3AIlMU UMEET TBEpAOCTh B mpeaenax oT 40 mo 90 ycmoBHBIX
eanHul. C yBETUYEHUEM COJEPKAHUS HAMOJHUTEIEH U YBEIMUYEHUEM MPOJOKUTEIBHOCTH BYJIKAHU3ALMU
TBEPIOCTh MOBBIIIAETCS; MITUYUTEIN CHUKAKOT TBEPAOCTh PE3UHBI.
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VY aenbHbI Bec pe3sUHbl XapaKTepu3yeT KauyecTBO €€ MPECCOBAHMS M KOJIMYECTBO HAMOJIHUTENS (Caxku).
«Prixnasy, cmabompeccoBaHHas pe3WHA 3HAYUTEIHHO YCTYMAeT MO MPOYHOCTHBIM XapaKTEPUCTHUKAM H
peaKkcalMOHHBIM CBOMCTBAM MaTepHaily ¢ 0oJiee BBICOKOH TIIOTHOCTBIO (cM.puc. 3.3.3.p.1; p.2).

Puc.3.3.3.p.1 Hanonnennoiii EPDM niomnocmoeio | Puc.3.3.3.p.2 Hanonnennwviii EPDM naiomuocmoio
1.05 2/cm3 noo muxpockonom 1,22 2/cm3 noo mukpockonom

Jnst mpecc-pUTHUHIOB HEMaJIOBAaXXHYIO POJIb UTPAET TaKkKe pacCHOJIOKEHHE YIUIOTHUTEIbHBIX KOJIell Ha
HITyLIEpe OTHOCUTEIBHO 30H 00KaTUs MPECC-HACAIKH.

Jleno B Tom, 4TO yIpyrue CBOMCTBA JIIOOOTO 3acToOMepa HE JIMHEWHBI U HOCAT PE3KO BBIPAKCHHBIN
penakcalMoOHHBIN XapaKkTep, TO €CTh 3aBUCAT OT PEKHUMA HarpyXeHUsl, BEJIMYMHBI, BPEMEHH, CKOPOCTH (MIIN
4acTOThI), MOBTOPHOCTH AepopMalii U TeMIeparypbl. YIUIOTHUTEIbHBIE KOJIbIIA, HAXOSIIMECS B 30HE
00)KaTus mpecc-Hacagkd paboTaloT B TOPA3/I0 KECTKHX YCIOBUSX HArpyKEHHUs, YeM TaKue K€ KOJIbLA,
pacrojoKeHHbIEe BHE 30H PaJHUaIbHOTO O0XKaTus. YCKOpEHHas MOTeps TaKUMHU YIUIOTHUTEISIMU CBOMX
AJIACTHYHBIX CBOICTB CO BpeMEHEM Hen30eKHa, YTO MPUBEET K MPOTEUKaM.

JIBa yIJIOTHHTENBHBIX KOJIbIIA HA mTyIHepe coeauHutenet VIm wusrorosnens! u3 E.P.D.M.
(omunen- nponunen- ouen- monomep; CKOIII; ethylene propylene diene monomer rubber). EPDM
MOJYy4YalOT COMOJMMEpPHU3alMel ATUIICHA C MPONWIEHOM M JAWMeHOM Ha karaim3arope llurnepa-Harra B
pactBope WM u30bITKEe mnonunpornuieHa. He mmactudumupyercs. Bynkanusupyercss opraHndecKUMHU
MepoKCcHUIaMu, cepoi UK GpeHoI-(popMabIeTUIHBIMUA CMOJIAMHU.

[Tokazarenu mpoyHocTH U AoAroBe4HOCTH EPDM mpeBOCXOIST XapaKTePUCTHKU aKPHJIOHUTPUI—
OyramueH- Kaydyka (HuUTpmiI-OyramueHoBas pes3wHa; NBR; mepOyHaH), KOTOpBIA TNPUMEHSAETCS
OOJIBIIMHCTBOM U3BECTHBIX MPOU3BOAMTENCH GUTHHTOB( cM. mabauyy 3.3.3.m.1.).

Cpasnumenvnuie xapakmepucmuxu EPDM u NBR
Tabnuua 3.3.3.m.1

No Haumenosanue noxazamens NBR EPDM

1 YV nenbHBIN BEC 1,31 1,22
HAIIOJIHEHHOTO KayJyKa,
r/cm3

2 [Ipenen mpoyHoCcTH Ha 10-30 10-30 (VTm-30)
paspsIB (LI HATOJHEHHOTO
Kaydyka), Mlla

3 DIacTUYHOCTD IO OTCKOKY
P TeMIleparype:
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31 | 20°C 14-44 36-52 (VTm-48)

3.2 100 °C 40-63 44-80 (VTm-70)

4 OTHOCHUTEJIBHOE YIAJTHHCHUE 100-400 100-400 (VTm-300)
IPU paspbiBe

5 [TocTostHHAs pabovas 70 90
temriepatypa, °C

6 KparkoBpemenHnas 110 150
temriiepatypa, °C

7 TemmnepaTypa CTEKIIOBaHUS, -35 -60
°C

8 Ocrarounast aedopmanus 70-20/60 100-20/60
°C-°Cl%

9 CHKEeHNE MPOYHOCTH MPHU 23% 15%
HCKYCCTBCHHOM
«CTapeHUN»

(70 yacoB npu
TeMIlepaType BO3ayXa

150°C)

10 Teepaocts o Illopy 35-95 30-95 (VTm-70)
(mkama A)

11 CTOHKOCTb K na HET
YIJIEBOAOPOAaM

EnuHCTBEHHBIM CyIIECTBEHHBIM HeAoCTaTkoM yruioTHuTened u3 EPDM sBnsercs ux cmabas  (mmo
cpaHeHHI0 ¢ NBR) crolikocte Kk kuakuMm —yrieBojoponaMm. Ilostomy, mpu  HMCHONB30BaHUU
METAJUIONOIMMEPHBIX TPyO Uil TOIUIMBONPOBOAOB, HEOOXOAMMO 3aMEHATh YIJIOTHUTEIbHBIE KOJIBLIA
¢utnHroB Ha ymiotHutenu u3 NBR. Eciam 3HaunTenbHbIe mepemnajsl TeMIEpaTyp B TOIUIMBOIPOBOE
OTCYTCTBYIOT, TO UTUHIH V' Tm MOXHO HCIIOJIb30BaTh 0€3 YIUIOTHUTENBHBIX KOJIEL.

3.3.4. /lusnexmpuueckaa npoxkiaoxka

[Mpoxknamku u3 TediaoHa, KOTOPHIMH KOMIUIEKTYIOTCS (UTHHTH
VTm.300 (puc.3.3.4.p.1), MPEJOTBPAILIAIOT AIICKTPUUYCCKHIA
KOHTAKT MEXJIYy JIATYHBIO COCOUHHTEISI W  aTIOMHHHEM
COCIMHIEMOU TPYOBI.

OTH TPOKJIAIKA TakXKe CIOCOOHBI 3allUTHTh oT

AJIEKTPOTPOOOsT MeXAy (GUTHUHIOM W ATIOMHUHHUEM JaXe TMpHu

NOMAJaHUU  OTOJIGHHOTO  (pa3HOrO MpOBOAAa HAa  KOPIYC
T‘ﬁ%&%ﬁ'ﬁ” coenuautens. OTCyTCTBHE JAHHBIX NPOKIAJOK NPHBOJMT K
co3manuio TanbBanuyeckor mapel Al-Cu, 4ro Moxker crath
MIPUYMHOMN AJIEKTPOKOPPO3UH.

Kpome Toro, mpoKIagKkyd JIIEKTPUYECKH Pa3MBIKAIOT
TpyOOTNIPOBOJ, 1enasi €ro B IEJIOM HEIEKTPOIPOBOJHBIM H
0€301acHbBIM. B npecc-puruHrax VTm.200 poib
TUAJICKTPUYECKON TPOKIAIKM HWIrpaeT TUIAaCTHKOBasi 000iiMa,
yIep KUBAIOMIAs TUIH3Y Ha KOPITYCE COSAMHUTEIIS.

Puc.3.3.4.p.1
Husnexmpuueckas npoknaoxa Ha
wmyyepe ghumunea
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3.3.5. Humezpupoeannwlii wimyuyep

Puc.3.3.5.p.1
Koncmpyxkyuu wmyyepoe ghumuneog

MHTEerpupoBaHHbId CocTaBHoi
wTyuep uryuep

Pang  nmpowmsBomureneit BBIMYCKAIOT ~ QUTUHTH [
METaJUIONIOIMMEPHBIX  TPYO c COCTaBHBIM HITYLIEPOM
(puc.3.3.5.p.1).

C ToOukM 3peHus MPOU3BOACTBA U KOMMEPLUHU -3TO
OUEHb DJKOHOMUYHOE pELIEHUE, IIOCKOJIbKY 3HAYUTEIBHO
COKpAILlaeT KOJIMYECTBO BBITYCKAEMBIX TUIIOPA3MEPOB.

OpnHako, MpU MOHTaXXE CHCTEMBI BMECTO OJHOTO «ciIaboro
3BEHa», KakuUM Bcerja sBJsieTCs J1000€  COEIUHEHHE,
[OJIy4aeTcsi  cpa3y JBa. BeposTHOCTh «OTKa3a» Takou
CHCTEMBbI YBEJIMUUBAETCS BJIBOE.

@utuary VIM uMET UHTETPUPOBAHHBIN IITYLED, TO
€CTb KOpIyC (UTHHra W IITyLEp MNPEACTaBIAIOT E€IUHOE,
HEPa3bEMHOE U3/IENHE.

3.4. Ooorcumnvte pumuneu \VTm.300

Puc.3.4.p.1. Obocumnoti
dumune VTm.300

[Mpunuun pabots! o6xxumHoro coeaunutens VTm.300 3axmouaercs B
CO3JIaHUM 30HBI 00XKATHUSA 3@ CUET CMBIKaHUS 00KMMHOTO JATYHHOTO
paspe3Horo koisbla («cyxaps»). CMbIKaHHE IPOUCXOIUT MPU
di'd:.'_'-lr 1 BO3JICHCTBUM Ha «CyXapb» KOHYCHBIX OBEPXHOCTEN HAKUIHOM TaliKu
' ¥ mTynepa GUTHHTA BO BpeMsl 3aTsHDKKH HAKHIHOM raiiku (puc.3.4.p.2).
[Tockonbky HaKkuHas raifka B 00)KUMHOM COEIMHUTENIN UTPAET YUCTO
MOHTAKHYIO pOJIb, HU B KOEM CJIy4ae HE JOMYCKAeTCsl UCIOIb30BaHUE
N IIPU €€ YCTaHOBKE UCIOIb30BaHUE KAaKUX-THOO0 YINIOTHUTEIbHBIX
. MarepuaioB. Mx npuMeHeHUe He TIO3BOJIMT raliKe 3aHATh PaCueTHOE
IIOJIO’KEHHUE, BCIIEICTBUE YEr0 «CyXaph» OCTAHETCS PA30MKHYTBIM, H
TEPMETUYHOIO COETUHEHUS HE MOIYYUTCS.

Puc.3.4.p.2. Cmaouu ooxcamuss MIIT
HAYAINO OBXATKA

.

OBXATWE 3ABEPLLEHO

p—

i
.

-

[

=~ o

Puc.3.4.p.3. Paznuuue 06x#cumHblx Koey

«Cyxapb» coequaureneir VTm. 300 BeimonHseTCs U3
JATYHHOU OpeOpeHHOM TPYOBI.

"CYXAPB" 13 TPYBbl "CYXAPb" 3 CMUPANN B nponaske MOKHO BCTPETUTH O0KUMHBIE

(¢buTHHTH, T]Ie 00’)KUMHOE KOJIBIIO M3TOTOBJICHO U3
JaTyHHOU JICHTBI, HABUTOW B criupaiib (puc.3.4.p.3).
Takoe KoJIbI10, OOJIBIIIE TOX0XKEE HA TPYKUHHYIO

maiioy I'poBepa. Ilpu 3aTspKke ralku BMECTO
aKCHaIbHOI0 00KMMa KOJIbLIO HAYMHAET «CIAUPATh»
BEPXHHI CIIOH METaJUIOMIACTUKOBON TPYOBI, YTO

MOXKECT IIPUBECTU K €€ MMOBPEKIACHHUAM.
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3.5. IIpecc-coedounumenu NVTm.200

[MpuHIMNI co3MaHMs IPECcC-COSNMHEHUS 3aKITI0YaeTCs B PaUATbHOM
Puc.3.5.p.1 Ilpecc-coeounumens P P P

VTm.200 00KaTUM METAJJIONOIUMEPHONH TpPyOBl Ha MITYHEpEe C MOMOIIBIO
\ CHEUUATBLHOTO Tpecc-uHCTpyMeHTa. Dukcanus OMPECCOBKHU
, obecrieunBaeTCsl THJIB30M W3 HEPI)KABEIOMICH CTad, JIATYHH WIH

A -

. QITIOMUHUSI.
B mpomecce onpeccoBku mMpoucxoauT AedopMaiusi CTEHOK TPYOHI,
BHYTPCHHUH CJIOW YaCTUYHO «BIABIUBACTCS» B MPOTOYKH IITYIIEPA,
co3maBasl MPOYHOE, TEPMETUYHOE COCTUHEHHE, 3aIlUIICHHOE OT
«CTIOJI3aHUS.

Kak yxe roBopusioch paHee, BaXXHO, YTOOBI 30HBI MaKCHMAJIbHOTO

06)KaTI/I$I HC COBIIagaJin C MECTaMH PACIOJOKCHUA YIIJIIOTHUTCIIBHBIX KOJICII. B MMPOTUBHOM CJIy4uac, B
MaTepHalie KoJell H3HAYaIbHO CO3/Ial0TCs MOBBIIICHHBIC HAMPSDKEHUS, KOTOPHIE B TMPOIIECCEe IKCILTyaTalluu
NPHUBOAST K HEOOPAaTHMMBIM OCTAaTOYHBIM jAedopManusM B YIDIOTHUTEIRHOM Matepuaiie. B pesynbTare,
VIUIOTHUTEW  TEPSAIOT CBOM YIPYI'HE CBOMCTBA M IEPECTAIOT KOMIICHCHPOBATh TEMIIEPaTypHBIE
nedhopmaruu CTEHOK TPYOBI.

OTtcrofa ciemyer BaXXHOE MPABHIIO: MITYIEp (PUTHUHTA JOMKEH OBITh PAacCUYUTaH Ha OIMPECCOBKY CTPOTO
OIMPCACIICHHBIM THUIIOM IMPECC-HACAAKU.

ITockonpKy enuHOrO cTaHgapra Ha  pa3Mepbl M OYepTaHUs IITYLIEPOB HET, B HACTOSALIEE BpeMs
pa3paboTaHo TOCTATOYHO OOJBIINIOE KOJMYECTBO BUAOB MPECC-HACAIOK, KaKIas U3 KOTOPBIX COBMECTHMA C
OIPECICHHBIM TUIIOM (PUTHHTOB (CM. npunodicenue 8).

Hepenko B cpencrBa mH(OpMAITUH TOSBISIOTCS CBEICHHS O TIOSBICHUN «YHHUBEPCAIBHBIX)» (PUTHHTOB,
KOTOPBIE MOYKHO OTPECCOBBIBATH JIIOOBIM THUIIOM ITPECC-HACAAO0K. XOTEJIO0Ch OBl MpenocTepedb NOTPEOUTENS
OT 3TOW HEXUTPOHW PEKIAMHOH YIIOBKH — IICHAa TaKOTO «YHUBEpCAIM3Ma» - MPOTEYKa (UTHHTa B CAMOM
HEJIAJICKOM OYTyIIIeM.

[Ipecc-purunru VTm.200

Puc.3.5.p.2 Hauano u 3asepuienue onpeccosku gumurnea
,pacCCUMTaHHbIE ~ Ha  OIPECCOBKY

HAYAINO OMNMPECCOBKW OMNPECCOBKA 3ABEPLLEHA
TH ™

Hacagkamu tuna «TH» (mo karanory
REMS), B 30Hax, rie ACHCTBYIOT

m COCPEIOTOYECHHBIE pajuanbHble
% YCHIIUS, HUMEIOT  NPSAMOYTOJIbHBIE

BBITOYKH, B KOTOPBIC npu

—— 3alpCeCCOBKC  BAABJIMBACTCA  TIOJIU-

E 9TUJICH BHYTPCHHCIO CJIOs. Takum

™ Ul o0pasom, co3aaercs IPOYHOE

HCCITIOJI3aro1ice COCOAUMHCHUC

(puc.3.5.p.2). Ecnm Temeps cpe3aTh
THJIB3Y U TTONPOOOBATH CHATH TPYOy, TO 3TO HE YAACTCS CIejiaTh MOKa HE OyAyT «OTOPBaHBI» OT TPYObI
00pa3oBaBIIMECs TTOTMATHICHOBHIE KOJIBIIA.
I'mmp3a coeguauteneit VImM.200 BeimosHeHa u3 jaerupoBanHor cranu Mapku AlSI 304 ( cooTBeTcTBYET
mapke 08X18H9 mo TI'OCT 5632 ).CopmepkaHue HEKeNaTelNbHBIX IPUMECE B CIUIaBE CBEACHO [0
MUHHUMYMa. B wacTHOCTH, conepxaHue cepsl cocrasisier He O6oinee 0,004% (mpu HopMe He Gonee 0,02%)
(eMm. mabnuyy 3.5.m.1). Takas cramp 00IafaeT TNPEKPACHONH CTOHKOCTBIO MPOTUB XUMHYECKOM,
AJIEKTPOXMMUYECKOH M MEXKPUCTAUUIMTHOM Koppo3uu. Bwmecre ¢ Tem 53Ta HepkaBelollas CTajb
JOCTaTOYHO IJIACTUYHA U MTOJJIAETCS OMIPECCOBKE TAXKE PYUYHBIM HHCTPYMEHTOM.
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Csoticmsa kopposzuonno-cmotikou cmanu AlSl 304 (08X18HY)
Tabauuya 3.5.m.1

No HauMmeHnoBaHUE moka3zaTeiist CumBon En. 3HaueHue
H3M.

1 Mopnyns ynpyroctu E MIIa 1,84x10°
V nensHBINA Bec Y Kr/m3 7830

3 Koaddurment nunreitHoro A 1/°C 15,9x10°®
paciupeHus
[Ipenen Tekyuectu mpu 20°C G0 MIla 200
[Ipenen tekyuectu mpu 400°C 01400 MlIla 120
Bpemennoe conpoTuBiieHHE TTPU 20 MlIla 480
pactspkenuu pu 20°C

7 Bpemennoe conpoTuBiieHHE TTPU Gr400 MlIla 330
pactspkeHun npu 400°C

8 OTHOCHUTENBHOE YIJIMHEHHUE TTPU 020 % 40
20°C

9 OTHOCHUTENBHOE YIJIMHEHHUE TIPU 0400 % 30
400°C

10 OTHOCUTENBHOE CYKEHUE MPU Yoo % 55
20°C

11 OTHOCUTENBHOE CYKEHUE MPU W00 % 50
400°C

12 | OGmiast koppo3sus (Boja, Oann 1
360°C,1000 ygacoB)

13 | OOGmrast koppo3sus (MOpCKas BOAa, Oann 1
130°C,44 gaca)

14 | Toueunas koppo3us (MOpcKast Oamn 3
BOJIA)

15 | CkopocTb MUTTUHTOBOM r/cm’ uac 3,5

koppo3uu (10% BoxHBIHi p-p
FeCl,, 20°C,5 gacoB)

16 CroiikocTh K KUCIIOTE ( Oann 1
25%HNO3+ 70%H2S04, 60°C)

17 Crotikoctb k 80% kuciore Oann 1
(70°C)

18 | Crotikocts kK 70% yKCyCHOU K-Te Oann 1
(pu TemrepaType KUTEeHUs )

19 Croiikocth k 50% JIUMOHHON Oan 1
KHUCJIOTE (TIpH TeMIIepaType
KUTICHHS)

20 CTOHKOCTb K OKMCIIEHUFO MM/TOLI 0,0018

(>kapocToiikocTs) npu 600°C

TexHon0rHS U3rOTOBIEHUS TUIIH3 BEIOpaHA C YYETOM O0ECIEUEeHUsI UX MAaKCUMAIbHOM MPOYHOCTH. Psj
GbupM nemaer rwiib3bl M3 JHMCTAa CO CBAapHBIM IIBOM, a JHOOOH HIOB — 3TO NOTEHLIMAJIbHAs ONACHOCTb
paspymenus. lupoko ucnonb3yercs aedopManuoHHas BBIILITAMIIOBKA THJIb3 U3 JIMCTA. DTO METOJ H3-32
MHOTOKpPaTHOI'O BO3JEHCTBUA IITaMIla Ha 3arOTOBKY CO3JAcT B I'MJIB3€ MHOXKECTBO 30H KOHILICHTpaLUil
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HaNpsDKEHUS, YTO HE MO3BOJISIET PEabHO OLEHUTh MPOYHOCTHBIE KA4eCTBA TUJIb3bI . [ MIIb3bI COeAMHUTENEH
VTm.200 (puc.3.3.2.p.1 -7) TPOU3BOAATCS MYTEM XOJOIHOTO aehOPMHUPOBAHUS TPYOBbI U3 HEPXKABCIOIIEH
cTaiy TOJNIMHON 0,5MM.

Jlo ompeccoBKU THJIb3a YAEpPKHUBACTCSI HA (PUTUHTE C MOMOIIBIO ChEMHOW OOONMBI U3 MOJIMITUICHA
noBbIeHHONW TepMmoctoiikoctn PERT (puc.3.3.2.p.1- 8) . Dra o00oiiMa BBINOJNHSAET CPa3y HECKOIBKO
byHKIMIHA:

- CIIY’)KUT HalpaBJISIONIUM JIEMEHTOM JIJIs TO3UIIMOHUPOBAHUS MTPECC-HACAAKN Ha (PUTHHTE;

- SBJIIETCS DJIEMEHTOM Pa3pbiBa ANEKTPUUECKON CBSI3U MEXKY KOPIYCOM (PUTHHIA U aIFOMUHUEM TPYOBI;

- YIepKUBAET T'MIIb3y HA (UTUHTE;

-IpefOXpaHseT TOpel TPyObl OT NMPOHUKHOBEHHUS LEMEHTHOIO pacTBOpa NpH 3aMOHOJMYMBAHUU WU
OILITYyKaTypHUBAHUHU.
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3.6. Mapkupoeka u coemecmumocmsy pumunzoe

Kax it anement coeguauteneii VIm wumeer MapKupoOBKY, HHPOpPMAIUS O KOTOPOH CBelleHa B
maoauyy 3.6.m. 1.

Ceedenus 0 mapkupoexe gumurneos VIim Taonuya 3.6.m.1
Cepus Onemenm pumunea Buo Mapxupoexa
Gpumuneos
VTm. 200 Kopmyc i VTm
(mpecc) [
I'une3a *EED16X2,0¥*¥ ¥V Tm***
VALTEC***
VTm.300 Kopmnyc VTm
(06xuMm)

Haxkunnas raiika *EEAD16X2,0FFFNVTm***

(papryk) VALTEC***
Haxkunguag raiika RIF 16 VTm
(Bepx)
Cyxapp F1emm*VALTEC*VTm*
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@utuary VTM  MOTYT UCHIOJIB30BAThCS C TPyOaMH CIIEAYIOMIUX TTPOU3BOIUTEIICH:

TIEMME, CO.E.S., VALTEC, Dalpex, Frankishe, General Fittings, Gerpex, HAKA, HENCO (kpome
D32,D40), KISAN, LG Metapol Pipe, Pexal, Prandelli, Unipipe,Unidelta,Rifeng,Unifitt, WATTS MTR, a
TaKXe MPOYMMHU METAJUIONOIMMEPHBIMU TPYOaMH , UMEIOIIMMU rabapuThl, yKa3aHHble B maoauye 3.6.m.2.

T'abapumer MITT, coemecmumoii ¢ pumunzamu V7Tm
Tabnuua 3.6.m.2

HapyxHsiit auamerp, MM 16 20 26 32 40
Tonmmuua crenku Tpyosl, | 2.0 2.0 3,0 3,0 3,5
MM

Tommmua cimoax | <=0,3 <=0,3 <=0,3 <=04 <=04
ATIOMUHHS, MM

Homyckaercs ucnonb3zoBanue ¢utuHroB VIm 16x2,0 u 20x2,0 ¢ meaasivu Tpydoamu Q-tec (KME),
YTO MOJATBEPKACHO U3TOTOBHUTENEM TPYOBI (cm. npunosicenue 17).

[Ipecc-butnarn VTm.200 moryt Takke HCIONB30BAThCS MJIsi TPYOONPOBOAOB W3  CHIMTOTO U
moaudunmposannoro nonudTieHa (PEX,PEX-EVOH,PERT), npu ycnoBun, uto TpyOs! 10 rabaputam
YIOBJIETBOPSIOT TPEOOBAHUAMU mabiuyst 3.6.m.2.

4. Paboma c memanionoaumepuviMu mpyoamu

4.1. Hucmpymenm
O6mme ceenerust 00 mHCcTpyMeHTe 11 padbotel ¢ MIIT cBenensl B mabauyy 4.1.m.1.

Hncempymenm ona pabomer ¢ MIIT Taonuua 4.1.m.1

Hucmpymenm ona paspezanus MIIT noo npameim yenom

Pesak cabenpnbiit aisg MIIT (Moaens 10
26MM, MoJeNb 110 42 MM) Hosxuunst gust MIIT (o 20 mm)

é
0

o\

TpyOope3 ponuKoBbId (MOAEIH 10 63 MM) TpyOope3 poMKOBBI CO BCTPOSHHBIM
MITBIPEBBIM (hackocHUMaTeNIeM (710 32 MM)
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TpyOope3 ruiIbOTHHHBIN (MOJENb 10 32 MM;
Mozenb 10 50 Mm)

Jle3Bue cMEHHOE AJIsl THIILOTUHHOTO
TpyOOpe3a

HoxoBka o meranmny

Crycno

Ilpu ucnonvzosanuu onsa paspesanus MIIT nodxcosku, npumenenue cmycia 0053amenbHo.
Obpabomky KpOMOK 8 SMOM CyYae HYHCHO NPOU3IBOOUMb C 0COOOU MUAMeENbHOCMbIO.

Hucmpymenm 011 no02omogku mopua mpyovt K coeOuHeHuro

Kanubparop cTyneHuaTsiii ITHIpEeBOi

Kanubparop miacTUKOBEIH

KamubOpaTop miaacTUKOBBI €O BCTPOCHHBIMU
HOXKaMH JUTSL CHATUSA (DacKu

Ha6op MeTammndeckux KatuopaTopoB co
BCTPOSHHBIMH HOXKaMH IS CHATHUS (hacKu
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dackocHUMATETh MYy(PTOBBII

dackoCHUMATENb IITHIPEBOU

Hnempymenm ona u

zeubanus MIIT

KoHaykTop NpyKUHHBII HAPYKHBIA

KoHykTop npy>KUHHBII BHYTPEHHUI

R

TpyOorub pyuHoii peeqHbIi

TpyOorud >nexTpuueckuit

TpyOGorub ruapaBIudecKuit

TpyOorud pydHol peIYaKHBIN

Tpyout ouamempom 16 u 20 mm mocym uzeubamvcs 6pyUHYI0 ¢ UCHOTb308AHUEM HAPYHCHOLO UL
BHYMPEHHEe20 NPYHCUHHBIX KOHOYKMOPOo8. IIpu smom paouyc uz2uba ne 00a#CeH Npesbiiams

3HAYeHUll, YKa3aHH

bIX 6 mabauye.
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http://www.mta33.ru/photos/trgib.jpg
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MuHumanbHble paanycobl H3ruda MeTaJIONJIACTHKOBBIX pr6

Croco6 u3rubanus

MuHHEMaIbHBIH pagnyc n3ruda, MM, Ipu HaApY’>KHOM AHAMETpe TPYO

16MMm 20Mm 26MM 32MM 40 MM
80 100 130 160 -
45 60 95 125 180

Hucmpymenm 0nsa 6bin0IHeHUA 00HCUMHBIX U 8DE3HBIX COCOUHEHUIL

Kuroun poxxkkoBbie

Kitrou pazBogHoit

Kimtou tpyOnbIit peraaxkasiii (KTP, «mBenkn»)

Tabauya pazmepos KTP no I'OCT 18981

MNe 0 1 2 3 4 5
Lc | 25 | 30 | 40 | 56, | 71, | 89,
M 5 5 5

Tabruya pasmepos kmoua (SW) ons
Gumunzos VTm.300

Dn

16

20

26

32

SW

24

30

37

48

Yucno 060pomos nocie pyuHoll 3amsaicKu

Dn

16

20

26

32

Obopomuwi

1

1

3/4

3/4

Hucmpymenm 01 evinoinenus npecc-coeOuHeHul

Ipecc-knemu pamuansHeie obaerdenblie (16,20

MM)

Brmaneimm st 00Ier4YeHHbBIX Mpecc-
KJIeIen
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Ocobennocmu KOHCMPYKYUU: ONPeccosKa NPou3Bo0Umcs 00 NOIHO20
SAMOK GUKCATOPA cmblkanus pykosmox. He 6binoanue 9smozo yciogus, Kieuyu packpulimo
>/ HEeBO3MOICHO.

GUKCATOP

.

Brraowviuu 6ooamces 6 kiewu no Hanpagauum

Brraoviuwu gpuxcupyromes knonounvim gukcamopom.

Bxnaapimm nms npecc-kienieit

DIEeKTpUYECKUE MPecC-KICIH AKKyMyJSTOpPHBIE IPECC-KIIEIIN

Xapaxmepucmuku s1eKkmpouncmpymenma

Xapaxmepucmuka 3navenue
[Muranne 220 B/50 'y
Cuna taru npusoja 32 xH
Cuna ooxuma 100 xH
MouHocTh 500 Bt
IIpecc-nacaxu Pexxum padotst (ED) S315%
T'aGaputst 435x230%x85
Bec 4.8 xr
YpoBeHs 1ryma 82 nb
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Hucmpymenm 014 6bIN0OTHEHUA HAOBUNHCHBIX COCOUHEHUIL

Pacmpurens TpyOHBIH . .
Py4HOl1 HaIBU>KHOM HHCTPYMEHT

OneKTpudecKuil HaJBM)KHON HHCTPYMEHT AKKYMYJISTOPHBIM HaJIBUKHOW MHCTPYMEHT

B rtabmune 4.1.m.2 mpencraBieH WMHCTPYMEHT, npezaraemeiii kommnanuein VALTEC, mns paGoter c
METaJIONOIMMEPHBIMHU TpyOamMu

Hucmpymenm VALTEC ons pabomwer ¢ MIIT
Tabauua 4.1.m.1

IIpecc-xknewyu pyunvie manocabapumnvie, VIim.293.L.

WHCTpyMeHT npeHa3HaueH AJis PyYHOTro 00XuMa ruib3 npecc-GUTHHTOB IPU MOHTaXe
MTACTUKOBBIX, METAIJIOTIIACTHKOBBIX, METHBIX TPYO M TOHKOCTEHHBIX TPYO M3 HEepiKaBeroIen
cranu nuamerpom 16 u 20 mm. Kirenu komriektyrorcst Hacaakamu ¢ mpodrtem « THy.
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Ipecc-knewu paduanvuure (16,20,26,32), VTm.293.

PanuanbHble KU TpeHa3HAYCHBI Il PYYHOTO 00XKaTHsI Mpecc-(PUTHHTOB TPYOOIIPOBOTHBIX
CUCTEM U3 MOJIUMEPHBIX, METAJUIONOIUMEPHBIX, MEAHBIX TPYO, a TAK’KE TOHKOCTEHHBIX TPYO U3
HEep>KaBeIolel cTamu. Y cuiane 00KaTus 3aBUCHT OT JUTHHBI TEIIECKOMMYECKUX PYKOSTOK H
perynupyercs Takke MEXaHH3MOM IIPecc-TOIOBKH, KOTOpasi MOKET TOBOPAUMBATHCS
OTHOCHUTEIILHO pyKosTOK Ha 360°. Macca npecc-uHCTpyMeHTa 6e3 Hacanok — 3,1 kr. Kiemu
KOMIUIEKTYI0TCA Hacaakamu ¢ npoduiieM TH, npenHa3HaueHHBIMU JUISI
MoHTaxa npecc-¢putunros VALTEC auamerpom 16, 20, 26, 32 mm.

Ocobennocmu koncmpykyuu. Teneckonndeckue pyKosTku(1).. [loBoporHas
o6oiima(2) 3amok 0601MBI (3), KHOMTOYHBIE (PUKCATOPHI (4).

Ilopsook pezynuposku ycunus 00dcamusl.

Bpamas 060#iMy, COBMECTUTb OTBEPCTHE B HEH C TOJIOBKOM
perynupoBoyHOro BUHTa. C MOMOUIBIO MIECTUTPAHHOrO KiItodya SW 2,5 MM
BBIBEPHYTh BUHT HallOJIOBUHY.

Jlnist yBerueHHs yCUITUs 00KaTHsI —Bpalath 000WMYy 0 YacOBOM CTpeIKe,
JUIS. YMEHBIIIEHUS —[TPOTUB YaCOBOU CTpenkH. YTOOBI IPOBEPUTH
NPaBUIBHOCTh HACTPOWKH YCUJIHSI 00KaTHs, BCTABUTh BKJIA IBILIIN U
IPOM3BECTH «XOJIOCTYI0» OMPECCOBKY, IIPU 3TOM YCUJINE HA HEBBIABUHYTHIX
pYKOSITKaX He MOJbKHO mpeBbimath 10H, a yron mexay pydykamMu B MOMEHT
CMBIKaHUsI «Ty00K» — He 6osiee 30°. [locie 3aBepiieHus peryJIupOBKH
3aukcupoBath MyQTY, TYTO 3aTSIHYB (PUKCHUPYIOIIUI BHHT.

Hacaoxka onsa snekmpuuecxkoeo npecc-uncmpymenma VIim.295.

Hacanka ucnonb3yeTcst COBMECTHO € 3JIEKTPUYECKUM IPECC-MHCTPYMEHTOM Pa3IUYHbIX GUpPM
(Rems, Rothenbergwr,Henco u 1.11.). U1 co3nanus npecc-coeaunenuid. [Ipopus o6xarus —
«TH».

Hacanku VALTEC Beinyckatores st Tpy6 nuamerpom 16,20,26 u 32 mwm.
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Brraoviuu onsa npecc-knewei VIim.294.
Hacanku npoduns « TH» ucmons3yroTest COBMECTHO ¢ pydHbIME KiteramMu VIm.293 u

VTm.293L.

Kanubpamop ona memannononumeprvix mpyo c nostcamu 015 cusamus ¢packu VIim.396.
WMHCTpyMEHT NpenHa3HaueH JUisi KaTHOPOBaHUS M CHATHS BHYTPEHHEH (acKH IJIACTUKOBBIX U
METAIIOTIACTHKOBBIX (METANIONOIUMEPHBIX) TPYO MPH MOATOTOBKE K BBHIMIOJTHEHUIO
COCTMHEHUS C TIOMOIIBI0 00KUMHBIX W Tipecc-putuHroB. KammbpaTop cocTout u3
MOJIUTIPOITMIICHOBOTO KOPITyca TPEXITYy4eBOM KOHCTPYKIIUU, B KOTOPBIA HHTETPUPOBAHBI
TUTACTHHBI U3 JISTHPOBAHHOH CTaIH C PEXKYIIUMHU KPOMKaMH. ACCOPTUMEHT BKIIFOYAeT B ceOs
KanuOpaTopsl A1t TPYO ¢ BHYTpeHHUM auameTpom 12, 16, 20, 26 u 33 mm (TpyOsr 16x2,0,
20x2,0, 26x3,0, 32x3,0 u 40x3,5 MM, COOTBETCTBEHHO).

(i

Konoyxkmop npyscunnwiii suympennuti VIim.398

KonaykTop npennazHaveH A M3ruOaHus METaUIONONIUMEPHOM TpyObl. ["apanTupyet
OTCYTCTBHE MOBPEXKIECHUHN NPH paanyce U3ruda oT Tpex HAPYKHBIX JUAMETPOB TPYOBI.
Pexomennyercs 1uist paboThl ¢ HeOoIbIIMMHU TPYOHBIMU OoTpe3kamu. AccoptumeHT VALTEC
BKJIIOYAET B c€0s1 BHYTPEHHUE MPYKUHHBIE KOHITYKTOPBI 7Sl TPYO ¢ HApyKHBIM AuaMeTpoM 16,
20,26 1 32 mM.
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Konoyxkmop npysrcunnwiii napyorcuwiii VIim.399

KonaykTop npenHazHaveH Aj1s M3THOAHUS METAILTONIOIMMEPHOM TPYOBI U TapaHTUPYET
OTCYTCTBHE MMOBPEKICHUN MPU pauyce U3ruda oOT TpeX HapYKHBIX TUAMETPOB TPYOBIL.
[MpumensieTcs mpu paboTe ¢ MPOTSHKEHHBIMU TPYOHBIMHU OTpe3KaMu (KOHIYKTOP TIepEeABUTACTCS
1o TpyOe MOCIe0BaTENIbHO OT OJHOTO U3rM0AaeMOro yJacTka K Jpyromy). ACCOPTUMEHT

VALTEC Bkitouaet B ce0s1 Hapy>KHbBIE MPY>KHHHBIC KOHTYKTOPBI IS TPYO C BHEITHUM
nuamerpom 16 u 20 mm

Hoocnuywt ons mpyo ouamempom 0o 26 mm VI1im.394

HookHHUIIBI ¢ ppIYaKHBIM MEXaHU3MOM OTKpbIBaHU. O0eCeunBalOT pa3pe3anue Mo MPSMbIM
YIJIOM IUIACTUKOBBIX ¥ METAJUIOTUIACTHKOBBIX (METAILIONOIMMEPHBIX) TPYO AHaMeTpoM 10 26
MM. KOHCTpYKIIHS HHCTPYMEHTA BKIIFOUAET HOXK M3 HEPXKABEIOIICH CTAIH, XPallOBOM MEXaHH3M,
3am1enKy, (PUKCUPYIONIYIO0 HOXKHHIIBI B 3aKPBITOM IOJIOKEHHH, PhIUaru OTKpeiBaHus. Hox
MOTHUMAETCS TPU Pa3BEACHUH PYKOSATOK J0 yIopa.

Hootcnuywt ons mpy6 ouamempom 0o 40 um VIim.395

HokHHUIIBI ¢ IPYKUHHBIM MEXaHU3MOM OTKpbIBaHUs. OOECTIeUnBaIOT pa3pe3aHue Mo 1 MPSMbIM
YIJIOM IUIACTUKOBBIX ¥ METAJUIOTUIACTHKOBBIX (METAILIONOIMMEPHBIX) TpYyO AuameTpom 1o 40
MM. KOHCTpYKITHMS HHCTPYMEHTA BKIIFOUAET HOXK M3 HEPKABEIOIICH CTAIH, XPallOBOM MEXaHH3M,

HNOJANPYXUHEHHYIO 3alleNKY, (PUKCHUPYIOIIYIO HOKHHULIBI B 3aKPBITOM IOJIOKEeHUU. BHyTpH
PYKOSITKH pacrioyioKeHa MpYyKMHa, MOJHUMAIONIAs HOX.
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Pezax 0ns memannononumepnwvix mpyo Vim.393

WNHcTpyMeHT npeqHazHavyeH Ui MONepeyHoro pa3pe3aHusi MeTaIoMIacTUKOBBIX
(MeTanIonoIMMEepHBIX ) TPYO, BKIIIOUasi TOHKOCTEHHBIE MEHbIE TPYOBI B IOJMMEPHOI 000JI04Ke,
C HapYXHBIM 1uaMeTpoM 16—20 MMm. MHCTpyMEHT MMEET MHTETPUPOBAHHBIC KATHOPATOPHI JJIS
TpyOb! 16x2,0 1 Tpy6sI 20%2,0.

Tpybopes VIm.397

[Ipeana3znaueH it MOMEPEYHOTO pa3pe3aHusi METAUIOMOIMMEPHON U TIIIACTUKOBOM TPYOBI.
OO0ecreunBaeT CTPOTyIO MEPIEHANKYISIPHOCTE pa3pe3a TpyO ¢ HAPYKHBIM TuaMeTpoM 10 40 M.
Hcnonb3yrotest cMeHHBIE J1e3BUs. 111 CMEHBI JIe3BUs B THIILOTHHHOM Tpyobope3e VALTEC,
HEO0OXOIUMO COBMECTHT TOJOBKH BUHTOB, KPEMSIINX JIE3BUE C OTBEPCTUSAMU B KOPITyCE,
OTBEPHYTh BUHTHI, 3aMEHHUTD JIE3BUE U 3aKPEIUThH €TO0.

Knrou onsa konnekmopnoix pumuneos VI.AC670 (24,27 mm).

JIByXCTOPOHHHMIA KITIOU IS 3aTSHKKU WIIH IEMOHTaXa KOJUIEKTOPHBIX (PUTHHTOB C HAKHUIHOMN
raiikoii Ha 1/2” («xkoHyc») 1 3/4” («eBpOKOHYC»). Pa3zpe3bl rooBOK KiTtoua MO3BOJISIOT MTPOJIETh B
HUX YK€ MIPUCOSANHEHHYIO TPYOY, 4TOOBI 3aTEM INIOTHO OXBAaTUTh TaliKy ¢uTuHra. [lons3oBanue
KIJIFOYOM OOJIETYUT MOHTaX 000PY0BaHHUs, OCOOCHHO B CTECHEHHBIX YCIOBHSIX.
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4.2. Moumaxc MIIT
4.2.1. O6wue mpebosanus K MOHMA}CY
[Tpu monTaxke MIIT cremyer mpuaepKUBaThCS psiia OOIIMUX TIPaBUJI, H3JI0KEHHBIX B maoauye 4.2.1.m.1.

Obwue mpebosanus k monmasyicy MIIT Taonuua 4.2.1. m.1

MOHTaX  METAUIONOJIMMEPHBIX  TPpyO  JOJDKEH
OCYIIECTBIISITBCS TPH  TEMIIEpaType OKPYKArOMICH
cpenbl He HIKE 10 °C.

e

He nonyckaroTcs CIUIIOIIMBaHUS U TIEPETIOMBI
TpyOOIpoBoJa BO BpeMsi MOHTaxa. [Ipu «3anome»,
MCTIOPUYEHHBIN Y4acTOK TPYObl JOJKEH OBITh 3aMEHEH.

ByxThI TpYO, XpaHHUBIINECS 170178
TpaHCIOpPTHpOBaBIIMecs Npu Temneparype Huxe 0°C,
JOJDKHBI  OBITH TIepel pACKaTKOW BBIACp)KaHBI B
TeueHue 24 yacoB mnpu temriepaTtype He Huxe +10 °C.

CBoOoaHBIC KOHIIBI TPYO HEOOXOIMMO 3aKpHIBAThH
3arTylikaMd BO U30€KaHWE TIOMaJaHusl Tps3u U

Mycopa B TpyOy.

MertainononuMepHsie TpyObl ClieyeT MPOKIIaIbIBaTh
B MECTax, I'Jle OTCYTCTBYET BO3JIEUCTBUE MPSIMOTO
COJTHEYHOT'O CBETAa, B IPOTUBHOM CJIydae HapyKHbIN
CJIOH TPYOBbI MOXKET MOTPECKATHCS U OCHIMATHCS.

Coenunenus Ha 00)KUMHBIX (PUTUHTAX OTHOCSITCS K
pa30opHBIM, TOITOMY HE IOMYCKAETCS UX
3aMOHOJIMYMBAHUE U 3aMypoBbIBaHue. K Kaxaomy
TaKOMy COEJIMHEHHUIO JTOJKEH ObITh 00€CIIeYeH TOCTYI
JUIST TEXHHYECKOTO O0CTYKUBaHUS (TIOJITSIKKH ).
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TpyOonpoBoAbl CUCTEM PATHMATOPHOTO OTOILICHHS,
MIPOKJIaJIbIBAEMbIE B MOJIaX, PEKOMEHAYETCS
MOHTHUPOBATH B 3aLIUTHOM rO()PHUPOBAHHOM
MJIACTUKOBOM KO’KYX€ MJIHM B TEIIJIOBOM M30JIALUU. JTa
Mepa MO3BOJIUT U30eKaTh MeperpeBa MOBEPXHOCTH
oJia B MECTax MPOKJIAAKU TPYO.

AU

hﬂﬂ i@ﬂﬁﬁﬁi rjwﬂ

B mecTax nmpoxoga MeTaIIONOIMMEPHBIX TPYO depes
CTCHBI, IEPETOPOJIKU U TIEPEKPHITHS, TPYOa JOJIKHA
OBITH 3aK/IFOUYEHA B 3AIIUTHBIN IIJIACTUKOBBIA
ropupoOBaHHEII KOKYX.

Jist BOBMOXXHOCTH YAOOHOTO TOCTYIa MOHTaKHBIM
WHCTPYMEHTOM K COEIMHUTEITIO U COXPAHCHUS
I[EJIOCTHOCTU Y€ BBIIIOJIHEHHBIX COCTMHEHUM,
pPEKOMEHTyeTCsl COOJTI0IaTh MPUBEICHHBIE B TA0JINIIE
MUHUMATbHBIC PACCTOSTHHSI MEXKAY ABYMS
COCETHUMU COCTUHUTEISIMH, a TAK)KE MEXKIY OCHIO
TpyOBI M TOBEPXHOCTHIO KpeIUIeHHs (CTEHA, MOJI,
noToJioK). [Ipu TpyOax pazHoro guamerpa
MIPUHUMAIOTCS TAHHBIE I 00Jiee TOICTOM TPyOHI.

Munumanvnsie mexnonozuueckue pa3polesvl

Hapyxusbrit A,mm | B,mm | B, Mm I, A,

JFaMeTp MM MM
TpYyOBI, MM

16 120 | 100 25 55 |40
20 120 | 100 25 60 |45
26 140 | 120 30 65 |50
32 140 | 120 35 80 |50
40 140 | 120 40 85 |55

Tpy0OormpoBO HATOIBHOTO OTOIUICHHS TOJIKECH
3aJIUBAThCS OCTOHHBIM PACTBOPOM HIIH 3aKPBIBATHCS
MTOKPBITUEM TOJBKO MOCIE TPOBEICHUS
THJIPABIMYCCKUX UCTIBITAHUI Ha TePMETUIHOCTD.
Tpy0a nipu 3aMUBKe AOKHA HAXOIUTHCS MO
JaBieHueM 3 Oapa.

MuHuMalbHAas BRICOTA 3aJIUBKH PAcTBOPA HAJ
MMOBEPXHOCTHIO TPYOBI JOJKHA OBITh HE MEHEE 3 CM.
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4.2.2. Boinonnenue coeOuHeHuil
4.2.3.
[Tpu BeimonHennu coequHeHnit MIIT Ha 00KUMHBIX U pecc-(PUTHHTAX CIENYeT MPUACPKUBATHCS MOPSAKA
Y TIpaBWJI, YKa3aHHBIX B maoauye 4.2.2.m.1.

Hopaook evinonnenusn coedounenuiu MIIT Taonuya 4.2.2. m.1

Pazmemxka mpyowt

[Tpu moMotu pyneTkr OTMEpseTCs Heo0XoauMast ITuHA TPYOsI U
B MecTe OyIYIIEro oTpe3a CTaBUTCS METKa (promacTepom,
MapKepoM WK KapaHjaamoM. He momyckaercss HAHOCHTh PUCKU
OCTPBIMH MTPEIMETAMH, TIOBPEKTAIONIIMH BEPXHHIA CIIOH TPYObI

[Ipu  BBIMONHEHMH pe3a  POJMKOBBIM,  CA0ENbHBIM WU
THJIBOTUHHBIM — TpyOope3oMm, Tpyba JomkHa 0e3 mepekoca
ONMMpaThCS HA  IUIOCKOCTh HMHCTPYMEHTA, MPOTHUBOIOJIOXKHYIO
peXylIeMy OpraHy, B 3TOM cilydae paspe3 OyIeT Npou3BeneH
CTPOTO MO IUIOCKOCTH, MEPIESHINKYIIPHOU ocH TpyObl. B ciydae,
KOTJ]a MHCTPYMEHT CHJIBHO CMHUHAET TPYOY MpH pe3Ke, PexyLIHii
opra HeoOXOJUMO 3aTOUYHUTh UM 3aMEHUTb.

Pa3pesanne MeTamionoanMepHO TPyObl HOXKOBKOW JTOITYCKAETCs
TOJIBKO C TIPUMEHEHHUEM CTYCIIa.

TpyOa Ha cpe3e He JODKHA UMETh MOBPEKICHUNA CIIOEB WM HX
pacciioeHus..
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BHyTpennuii cnoii TpyObl TOJKEH UMETh OJMHAKOBYIO TOJIIUHY
110 IEpUMETPY, 0€3 «IIPOPE30BY.

Ilposepka kauecmea umunzos nepeo evinoaHeHUEM COCOUHEHUT

HeTaJ'H/I (1)I/ITI/IH1"0B HE JOJIXKHBI HUMETh MEXaHUYCCKUX
HOBpe)KI[eHHfI, CKOJIOB, TPCIIHUH HUJIU 3aAUPOB.

[IpurogHocTh pe3nObl MPOBEPAETCS MpEBAPUTEIHHBIM
HAaBUHYMBAHUEM HAKHUJHOW TaiKy MPU CHIATOM «cyxapey. [ 'aiika
JIOJDKHA HAaBUHYMBATHCSA HAa (UTHUHT, TIOJHOCTBIO CKPBIBAs
HApYXHYIO pe3b0y.

MoOXHO TIpOBEpHUTHh pPe3b0y IPYTrUM CIOCOOOM: TP OJETOM
cyxape 3aBHHYMBATH TaiiKy 10 MOJHOTO CMBIKAHUS KOJbIA (3TO

MOKHO HaOJII0aTh CO CTOpPOHBI WTylepa). Ecinu cmbikanus He
MPOUCXOIUT — PUTHHT TIOJJICIKUT 3aMEHE.

Pe3nHOBBIE YIUIOTHUTENBHBIE KOJIbIIA JOJKHBI IUIOTHO (0e3
OyrpoB) pacmojiaratbCs B MpeIHa3HAUYCHHBIX JIJIsl HUX KaHaBKaX.

Ha HITYIEp JOJKHA OBITh onieTa TedIoHOBas
3JICKTPOU3OJIMPYIOIIAs I1aida

«Cyxapp» 00XMUMHOTO (PUTHHTa HE JOJDKEH MMETh 3ayCCHIICB B
MecTe paspesa.
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Kanuopoexka mpyowl

Jiist TOro, 4TOOBl METaJIJIoONOMUMepHas TpyOa oJienach Ha
mtynep ¢urtuHra 6€3 3HAYMTENBHBIX YCHIINN, U HE HapyIInia
MIOJIOKEHUS HJIACTHYHBIX YIJIOTHUTEIBHBIX KOJIEIl IITYyLEepa,
KOHEII TPyObl HEOOXO0IUMO OTKaTHOPOBAaTh BHYTPEHHUM
KaTuOpaTopoM.

HITeIpp KamUOpaTOpa COOTBETCTBYIONIETO IUAMETpPa BBOIUTCS B
TpyOy 10 ymopa , W TpousBoAsTcs 1-2 000poTa BOKpPYr OCH
TpyOBbI.

Cuamue enuympenneil packu

dacka cHUMaeETCs I TOTO, 4YTOOBI TIpHM HaJACBAaHWM TPyObBl Ha MmITyrHep QUTHUHTA
VILTOTHUTEIHHBIC KOJbI[A HE TOTEPSUTH MIPOSKTHOE TOJI0KEHUE.

[Ipu cusTM  (packu HEOOXOAUMO TPYOY JeprKaTh TaK, YTOOBI CTPYKKH HE MOMaJaId BHYTPb
TPYOBI.

Ha BHyTpennem cnoe TpyObl IOJDKHA OBITH CHATa ¢acka ¢
pazmepoM karera 1,5-2 mm.

7.5

YnobHee Bcero mpou3BOAUTE CHATHE (DaCKH OTHOBPEMEHHO C
KaTuOpOBaHUEM, UCIIOJIb3Ysl BCTPOSHHBIC B YHHBEPCATbHBIC
KanmuOpaTopsl HOXHU. Tpy0a Jy1st 3TOro M0KHA OBITH HajJeTa Ha
HITBIPH KAIUOpaTopa 70 yropa.

IIpy  ucnonbp30BaHMU  IITHIPEBOTO  (pacKOCHUMATENs,  €ro
U30THYTHIA HOX MPUCIOHSETCS K BHYTPEHHEH KpOMKe TpyOBI, U
IPOM3BOJATCS KPYTOBBIE IBUKEHUS.

Cmazka wumyuyepa pumunza

Jliist obnerueHust HaieBaHUsI TPYOBI TOBEPXHOCTD MITYIIEPa PEKOMEHIYEeTCS MOKPBITh TOHKUM
CJIOEM CIELMaIbHON CHIIMKOHOBOM CMa3KH WJIM MbUIbHOM BObl. He momyckaercs
MCIIOJIL30BATh ISl ATOM IIeNIM KaKue-T1u00 Apyrue Macia i CMa3KHu.
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Boinonnenue 06xcumnozo coeounenus

OO6XUMHOE COeIMHEHHE BBIMOJIHACTCS B CIEAYIONIEM MOPSIKE:
- Ha TIOATOTOBJICHHYIO TPYOy O/IeBaeTCsl HAKHUTHAS TaiKa,
- Ha TpYyOy HazeBaeTcs pa3pe3Hoe 00KMMHOE KOJIBIIO («CyXapby);

- Tpy0Oa HazeBaeTcs Ha mTyHep PUTHUHTA TaK, YTOOBI
VILTOTHATEIBHBIC KOJbI[A HE TOTEPSUTH MTPOSKTHOTO TIOJIOKEHUS;

- HaKMJIHas Taiika 3aBUHYMBAETCA Ha pe3b0y PUTHHTA 10 yIopa;

- YACPIKUBAss OJHUM POKKOBBIM KIIHOYOM (bl/ITI/IHF, BTOpPbBIM
POXKOBBIM KJIFOYOM IIPOU3BOJUTCA OOTATMBAHUC HaKHI[HOﬁ raiku
J0 ITOJITHOI'O CMbIKaHU A 00KMMHOT0 KOJibI1a

JloTssrnBaHue HaKWHOM TallK PEKOMEHIYETCsl MPOU3BOIUTh Ha
CIIETYIOIIEe YHCIIO 0OOPOTOB:

Hapy:xHb1ii Tuamerp, 16 20 26 32
MM
Yucsio 060poToB 1 1 3/4 3/4

Boinonnenue npecc-coeduuenuﬂ

[ToarorosnenHas TpyOa ofieBaeTcs Ha IITyIep PUTUHTA TaK,
YTOOBI YIUIOTHUTEJIbHBIE KOJIBLIA HE IOTEPSIIN IPOEKTHOTO
nonoxenus. Tpyba HageBaeTcs 10 TeX MOp, IOKA OHA HE CTaHET
BUJIHA B KOHTPOJIBHOM OKOILKE O0OMMBI.

JanbHelmme n1elcTBUS 3aBUCAT OT THUIIA IPUMEHSEMOT0
UHCTPYMEHTA.
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OO6oiima OTKPBIBACTCS IMPU HAKATUHW HA pbIvar 3aMKa.

[Tpu HaxxaToii KHOTIKE (prKcaTopa, BKIAIBIIIN BCTABISETCS B
0001iMy 110 HAaNPABJISAIOMIMM, JI0 3alleIKUBaHUs (PUKCATOPA.

WucTpyMeHT 3aBOaUTCS Ha PUTHUHT TaKUM 00pa3oM, 4TOOBI
OypTHUK I'MJIb3bl BOILIEN B COOTBETCTBYIOLIEE YTIyOJIeHUE Ipecc-
HacaJKu.

[Tocne sToro o6oiiMa 3aKpbIBaeTCs A0 3aIEIKUBAHMS 3aMKa U
MIPOU3BOJIUTCS TIEPBUYHAS OMPECCOBKA.

Pyuku uacrpymenta VALTEC VTm.293 teneckonuueckue, 4To
MO3BOJISIET OTMPECCOBBIBATH COCAMHUTEIN, HE TIpUIIarast 00JIbIInuX
(HbU3UIECKUX YCUITUH.

[Ipu nepBUYHON ONMPECCOBKE HA THIIb3€ MOSIBIIAIOTCS JIBA
MapayyIebHBIX YIITYOJICHUS U XapaKTePHbBIE «3AIIUTIBI)

B MCCTax COIIPSXKCHHUSA ITPECC-HACAOO0K. Ot GaluIibDy ABJIAOTCS
MCCTaMU MOTCHIIMAJIbHO BO3MOKHBIX IMTPOTCYUCK.

J171s1 BBIMpABIICHUS «3AILIUIIOBY, MHCTPYMEHT MOBOPAYMUBACTCS
BOKPYT OcH TpyOsI Ha 15-90 rpamycoB u ompeccoBKa MOBTOPSETCS.
[Tocne aToro runb3a pUTHHTA HE JOKHA UMETh SPKO
BBIPAXECHHBIX «3aIUIIOBY.
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UTOoOBI CHATH MHCTPYMEHT C UTHHTA, PYYKH HHCTPYMEHTA
HYXHO pa3BecTtu Ha 180 °.

KauecTBO onpeccoBKH JIETKO MPOBEPSIETCS ITyTEM 3aMepa

5
f MHHHAMAJILHOTO JHaMeTpa B 30HE 00XaTusi. ITOT pasMep He
!i JIOJDKEH BBIXOMTH 3a CIIEAYIOLIUE TPEIEIbL:
=B 16 - 16,7 My,
Ju20 - 20,7 MmMm;
Hu26 — 26,7 mm;
Ju32 — 32,7 mm;
Ju 40 — 40,8 mm.

3anpeccoexa snekmpourncmpymenmom REMS

Jlis ycranoBkH nipecc-Hacanaku npoduis « TH» Ha mHCTpyMeHT
¢bupmbl REMS HaknMaeTcst KHOTIKA 3aIIeKd (PUKCHPYIOIIETO

majabna

[Tpu >TOM MOANPY UHEHHBIA (PUKCUPYIOIIUH Majiel] BbIIBUTACTCS

W3 THE3a

[Ipecc-Hacaaka COOTBETCTBYIOIIETO JHAMETPA BCTABIISICTCS B
HAIMPaBJISIONUE HHCTPYMEHTA JI0 COBIAICHHUS OTBEPCTUH O]

(UKCUPYIOIINN TTajielt
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[Ipecc-Hacaaka 3aKperuisieTcss Ha MHCTPYMEHTE ¢ TIOMOIIBIO
(UKCUPYIOIIETO MmaJblia

Haxarunem Ha mycKOBYIO KHOIIKY HHCTPYMEHTA JOCTUTAeTCs
MIOJTHOE CMbIKaHHE I'yOOK Hacaaku. [Ipu monHoi onpeccoBKe 3BYK
paboThl ABUTATENST MEHsIeTCA (MPOUCXOAUT aBTOMATUYECKUI
NIEPEXO0JT B PEKUM XOJIOCTOTO X0/1a)

Poruar nepexitoueHus HampaBIeHUs X0/1a OPIIHS IEPEBOIUTCS B
nosioxeHue pesepca. [Ipy HaxkaTUM KHONKY BKJIFOUEHUS,
MOPIIEHb BO3BPALIAETCS B UCXO/IHOE MOJIOKEHHE

JInist yCTaHOBKHM HUTH 3aMEHBI ITPECC-HACAIKHU MPECC-UHCTPYMEHTA
¢dbupmbr Rothenberger cromophyto raiiky (GuKCHpYIOIIETo Mnaibiia
HYKHO Ha)XKaTh U HEMHOT'O ITPOBEPHYTH MTPOTHUB YaCOBOM CTPEIKU

[Tpu >TOM NMOANPY UHEHHBIA (PUKCUPYIOIIUH Majiel] BbIIBUTACTCS

YcTaHOBHB Mpecc-HACAKY, CISAYET HAXKATh Ha PUKCHUPYIOLTUI
najel U MOBEPHYTh CTOMOPHYIO TallKy M0 YaCOBOMW CTpEJIKE

BHUMAHMUE!

DIIEKTPOUHCTPYMEHT JUIsl ONPECCOBKH PACCYHUTAH HA IIOBTOPHO-KPATKOBPEMEHHBIH PEXUM
pabotsl ( S3 -15%). D10 3HAYMT, UTO TMOCIHE 2 MUHYT HENPEPHIBHOW PabOThI, THCTPYMEHTY
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HEOOXOMMO OCTHIBATh B TCUCHUM 8 MUHYT. HecoOumroieHre 3TOr0 YCIOBUS IIPUBOIUT K
HeperpeBy M, KaK CIEICTBUE, PE3KOM MOTEPEe MOUTHOCTH, U3-3a YET0 CHUKACTCS CHJIa 00KATHSI.
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4.2.3. Tunuunsvie omuodKU npu evinonenuu coeounenuit MIIT

B mab6nuye 4.2.3.m.1 npuBeneH psa THIHUYHBIX OMKUOOK, JOMYCKAEMBbIX IPH BHITOJTHEHUHN COSTMHEHUN
MIIT.

Ouwuoku npu evtnonnenuu coeounenuu MIIT Tabnuya 4.2.3.m.1

Hwxusist 00xkuMHas raiika He 1okpydeHa. O0 aTom
CBUJICTEJILCTBYET OTCYTCTBUE HA HIDKHEH TpyOe paaraibHbIX
yrIyOneHui oT «cyxaps». Bepxuee coequnenue ObU10
BBIITOJIHEHO KaYECTBEHHO (CIIEIIbI «CyXaps» OTIedaTaHbl
SIBHO).

[Ipecc-Hacaaka ObLTa HEMPABIIIBHO HA/leTa Ha (PUTHHT, YTO
MIPUBEJIO K TIOpYE TUITB3bI, GUKCUPYIOMIEH TJIaCTUKOBON
000¥MBI U HETEPMETUYHOMY COSIMHECHHIO

[Tpu HaneBanuu TPyOBI HA IITYIEP YIUIOTHUTEIEHOE KOJIBIIO
HIOTEPSJIO MMPOCKTHOE MOJIOKEHHUE, B PE3YJIHTATE YETO
oOpa3oBanack nporedka. Packa ¢ TpyObl OblIa HE CHATA.

He BbIZiepkaH MOHTa)XHBIH Pa3phiB MKy COCCTHUMHU
COCAMHUTENSIMU. [Ipy TakOM HCITOTHEHHH, 3aIIPECCOBKA
OJTHOTO M3 COEIMHUTENEH HapylIaeT TepMETHYHOCTh paHee
BBITTOJIHEHHOT'O COSAMHEHUSI.

W3rub tpyOsl mpousBeneH cpazy OT (PUTHHTA, C
HCTIONIb30BAHUEM COSIMHUTEIS, Kak onopbl. He BeIIepikaHo
paccTosiHHUE 10 Hadana u3ruoa.
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B pesynbrare mporu30IuIo HaApyIICHHE BBIIIOIHEHHOTO ITpecc-
COCTMHEHHMS (3a30p MEKTY PUIOKEHHBIMU TIPeCC-

BKJIQ IBIIIIAMH COCTABJISICT 5,5MM BMECTO JIOMYCTHMBIX 2-3
MM).

onpeccoBka
Hacagkon Tuna «U»

OnpeccoBka
Hacaakow Tuna «TH»

=

3ampeccoBKa NMpou3BeIeHHAst HACAIKOH HETOIXOASIIETO
npoduist («U» Bmecto «THy»). Bropuunas 3anpeccoBka ajis
JTUKBHJIAIUY «3alUIay HE TPOU3BOAMIACE. B pe3ynbrare Bce
COCMHEHUSI OKa3aJIHCh HETEPMETHYHBI.

Hakunas raiika Hakpy4eHa ¢ MPUMEHEHHEM JIbHA. DTO
MPUBOJUT K TOMY, YTO TaifiKa HE MOXKET OO0ECTIeUnuTh
CMBIKaHHE 00KMMHOTO KoJibIla (cyxaps). Micrionp3oBaHue
YIJIOTHUTEIBHOT'O MaTeprasa B JAHHOM CIIydae HeJIOIyCTUMO
U HE HY)KHO, T.K. TPAaHCTIOPTUpYeMasi KHUIKOCTb MOJI TalKy He
MOCTYNAET.

HexauectBeHHas 3ampeccoBka GUTHHTA (3a30p MEXIy Ipecc-
BKJIQJBIIIAMH COCTaBIISAET 4 MM, BMECTO JIOITyCTHUMBIX 2-3
MM). Omubka BbI3BaHa HECOOIIOIEHUEM peKUMa paboThl
3JIEKTPOMHCTpYMeHTa. Ero nmeperpes npusen K 0ciabiaeHnIo
yCcHIus 00XKaTHsl.
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4.2.4. Komnencayus memnepamypHusix yOJauHeHUil U paccmanosKa onop

B TexHnueckux macrnopTrax abCoOJIOTHO BCEX MPOU3BOAUTENICH METAJUIONOIMMEPHBIX TPYO KO3 HUITHEHT
JMHEWHOTO TETIOBOTO PAaCIIMPEHUs IPUBOIUTCS €IMHBIHN I BCeX TUIOpa3MepoB Tpyd. B ciywae, korna
COOTHOIIICHUE TOJIIIMH TMMOJUMEPHBIX U ATFOMUHUEBOTO CJIOEB OBLIIO ObI OJJMHAKOBO, TAKOW MOAXO0 ObLT OBI
ornpasjaH. B 1elCTBUTENLHOCTH Ke, 3TO COOTHOMICHUE PAa3IMIHO JJI KXKIOT0 JUaMeTpa TPyOHbI.
[ToaTomy, k03P GUIIUEHT TUHEHHOTO TEIVIOBOTO PAaCIIUPEHHS s KaXI0Tr0 TUIIopa3Mepa TpyOsl CBOIA,
WHIUBUIYAJIbHBIN.
OTOT KO3 PHUIMEHT IJ11 MHOTOCTIOMHOM TPYObl MOKHO PacCUUTaTh 1Mo hopmysie:

R E L+ AT )+ a,FE, (L+ o, AT)

_ 4.24..1),
“ T T EE, M+ a,AT)+ FE,(L+ a,AT) (4.24.¢.1), tae

a5 - KO3 PULIUEHT TMHEHHOTrO TEMIOBOTI0 PacIIMPEHUsI MHOTOCIIONHOM TpyOsI, 1/°C.

o, - KodppuuueHT auHelHoro temosoro pacmupenus PEX, 1/°C.

a5 - K9G GHULUUEHT JIMHEHHOTO TEIUIOBOIO pacupenus amomunus, 1/°C.
Eq- monyns ynpyrocts PEX, MlIla,

E3- Mmonyns ynpyrocts antomunus, Mlla,

F1- cymma mnomaneii nonepeunoro ceuenus cinoeB PEX, mm2,

Fs- cymma mmomniaie monepevyHoro CeYeHus CJI0CB ATFOMUHUS, MM2.

Koaddurmentsr nuneiinoro temnosoro pacmupenus Tpydo VALTEC PEX-AL-PEX npusenens! B mabiuye
4.2.4.m.1:

Koagppuyuenmot nuneitnozo mennogozo pacwupenusn mpyo VALTEC PEX-AL-PEX
Tabnuua 4.2.4.m.1
Pazmepsl TpyOBI, MM 12x1,6 | 16x2,0 | 20x2,0 26x3,0 32x3,0 40x3,5
Koaddumuent 2,537 |2,595x|2,590x |2,827x |2,683x 2,821 x
nuHeiiHoro Temosoro | x 10° | 10° 10° 10° 10° 10°
pacmupenus, 1/°C

Benuuuny TemneparypHoro yaiuHeHus (YKOPOUYSHUs) ydacTKa TPyObl MOIKHO ONPEIETHTh Mo (hopmyre:
AL=ax Lx AT (Mmm); (4.2.4.¢0.2)
rae:
AL —Benu4nHa U3MEHEHUs JJTUHBI TPYOBI B MM;
L — nmuHa yyacTka TpyObl B MM;
AT- pa3HHuLIa MeX1y MUHUMAJIbHOW U MaKCUMaJIbHOH TeMIepaTypoil creHKu TpyOsl. B kauecTBe
MaKCHMAaJIbHOU TeMIepaTypsl IPUHUMAETCS Tagap M3 TaOmuuer 26 OCT P 52134-2003 .
MuHUMaIIBHON PEKOMEHYETCs IPUHUMATh TEMIIEPATYPY XOJIOAHONU BOJOIPOBOJHON BOJBI B
sumuuii epuon (+5°C). (eM. mabauyy 4.2.4.m.2)

3nauenusn AT no knaccam IKCnayamayuu u ynpoujeHHvle Gopmysl pacuema memnepamypHoi

oepopmayuu mpyo VALTEC PEX-AL-PEX Tabauya 4.2.4.m.2
Kiace Bun cucremsr AT | Pasmep TpyOn1, | PopMyna pacyera
JKCIUTyaTaluu MM nedopMmaruu (Mm)
(L —B meTpax)

1 I'opsuee Bonocuabxenue (60 | 90 12x1,6 2,28L

°C) 16x2,0 2,34L

20x2,0 2,33L

26x3,0 2,54L

32x3,0 2,411

40x3,5 2,54L

2 I'opstuee BomocHaGxkenue (70 | 90 12x1,6 2,28L

90



°C) 16x2,0 2,34L
20x2,0 2,33L
26x3,0 2,54L
32x3,0 2,41L
40x3,5 2,54L
3 HuskoremmneparypHoe 60 12x1,6 1,52
HaIlOJIbHOE OTOIUICHNE 16x2,0 1,56L
20x2,0 1,55L
26x3,0 1,70L
32x3,0 1,61L
40x3,5 1,70L
4 BricokoTemmnepaTypHoe 95 12x1,6 2,411
HAMOJILHOE OTOILICHHE.
HuskoremmnepatypHoe 16x2,0 2,47L
panuaTopHOE OTOIUICHHE. 20x2,0 2,46L
26x3,0 2,69L
32x3,0 2,55L
40x3,5 2,69L
5 BricokoTemmnepaTypHoe 95 12x1,6 2,411
panaToOpHOE OTOTICHUE
16x2,0 2,471
20x2,0 2,46L
26x3,0 2,69L
32x3,0 2,55L
40x3,5 2,69L
XB XoJsiomH0€e BOAOCHAOXKEHNE 15 12x1,6 0,38L
16x2,0 0,39L
20x2,0 0,39L
26x3,0 0,42L
32x3,0 0,40L
40x3,5 0,42L

[Ipu HarpeBaHMM HE3aKPEIJIEHHOTO OTpE3Ka TPYObI, €ro KOHIIbI MEpeMEeNIaloTCsl Ha OJMHAKOBOE
paccTosiHE OTHOCUTEIBHO T€OMETPUYECKOro IeHTpa oTpeska (puc.4.2.4.p.1). To ectb AA1=BB1=
AL/2. B nuenTpe oOTpe3Ka 00pasyeTcs MHUMAS HENOOBUNCHAS ONOpd, TOJOKEHHE KOTOPOU HE
MEHSIETCS TIPU YUIMHEHUU TPYOBI.

Puc.4.2.4.p.1 Yonunenue nezaxpennennoti mpyool

d

A1 A B B1

Ecnu npononbpHble IEpEMENIEHNS KOHIIOB OTPE3Ka OTPaHUYEHBI )KECTKUMU (HETIOBUKHBIMH )
oropami (puc.4.2.4.p.2), To nehopMariusi TEMIIEpaTypPHOTO IEPEaaeTcss Ha caM OTPE30K: OH
UCTIBITBIBAET OCEBOE CxKaThe ¢ cuitoil N, mpuBosIien kK ero MEHUMoi aedopmaruu AL,
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Puc.4.2.4.p.2 Bo3nuxnosenue ycunuti ¢ mpyoe npu oepanuyeHuu nepemeujeuil

b

Al B1

OTtHocuTeNbHAS] BETUYMHA 9TOM MHUMOM ehopmanuu:

g =4t (4.2.4.9.3)

ITo popmyne I'yka, MOXKHO OIpeNeNUTh HANPsKEHUE, BO3HUKAIOIIEE B CTEHKaX TPYOBI MO
BO3JICUCTBUEM COKUMAIOIIIEN CUJIBI:

o=¢E (4.2.4.¢0.4)

riae: E — sKkBUBaNIGeHTHBIM MOJyJb YIIPYrOCTH MaTepuaina cTeHKH. [1o1 «3KBUBaTIEHTHBIM MOTyJIEM
YIOPYTOCTH» MOHUMAETCS MOJYJb YIIPYTOCTH TaKOI0 MOHOMAaTepuaia, Tpyoa U3 KOTOporo, mpu Tex
e TeOMETPUIECKHX MapaMeTpax, 00IalaeT TeMHU Ke YIPYro-IPOYHOCTHBIMHA CBONCTBAMH, YTO U
peanbHas MHOTOCTIOHAs TpyoOa.

[Moacraus B popmyiy (4.2.4.¢p.4) Beipaxkenue AL kak ¢pyHKIuI0 oT Koddduirenta
TEMIIEPATYPHOTO PacIIUpeHus (4.2.4.¢h.2), monyIuM CIECAYIONIYIO 3aBUCHMOCTb:

o= Eﬁ" _EAAT AT 42445)

W3 nomydeHHO# GOopMyIBI CIENYET, YTO HAPSHKEHUE, BOSHUKAIOIIEE B CTEHKE, 3aIleMJICHHON ¢
IBYX KOHIIOB TPYOBI, IPH TEMIIEPATYPHOM BO3ACHCTBUHU HE 3aBUCUT OT JUTMHBI TPpYObI. Taxke, He
3aBUCUT OT AJIMHBI pr6bl U IpOoJAO0JIbHAas CXKXUMarollad Crujia:

N=oF), (4.2.4.¢.6)

rae

F — mutomaap mornepeyHoro CeueHust CTCHKU TPYObI (cM. mabauyy 4.2.4.m.3).

I'eomempuueckue xapaxkmepucmuxu mpyo VALTEC Taonuya 4.2.4.m.3
Paszmep TpyObI F, [Inomans W, MomeHT I, MomeHT Bec | m.I.
CEUEHUS CTCHKH, | COTMPOTUBIICHUS | HHEPLIUU C BOJIOM, T
MM2 CCUCHUS, MM3 ceucHus, Mm4
12x1,6 52 121 723 134
16x2,0 88 275 2198 228
20x2,0 113 463 4635 371
26x3.0 217 1121 14570 614
32x3,0 273 1814 29025 901
40x3,5 401 3371 67416 1285

[Tpu orpanndyeHnH ydacTka TPyObl ABYMs HEMOIBIKHBIMH OMOpaMu 0€3 MEpOIPHUSATHI 110 KOMIICHCAIIUN
TEeMIIEpaTypHbIX JedopMaiuii, B CTEHKE TPyObl BOSHUKAIOT IOTOJHUTENbHBIE HAIPSKEHUS, KOTOPBIE
MOKHO HHTEPIPETHUPOBATh, KaK PUPOCT JABJICHUS TPAHCIIOPTUPYEMO#t cpeibl (cM. mabauyy 4.2.4.m.4).
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Jononnumenshvle HanpaxceHUus, RPOOOIbHbBLE YCUNUA U COOMEEMCIEYIOWUIL UM RPUPOCH
eHympennezo oasnenusn 01a mpyo VALTEC npu omcymcemeuu memnepamypmnoii komnencayuu
Tabnuua 4.2.4.m.4

Pazmep Hanpsoxenus (Mlla)
TPyObI [Ipononbubie yennus (H) i kaaccoB SKCIUTyaTaluu
DKBHUBAJICHTHBIN TPUPOCT BHYTPEHHETO AaBiacHUs (6ap)
1 2 3 4 5 XB
12x1,6 2,05 2,05 137 2,17 2l 034
107 107 72 113 113 18
6,3 6,3 4,2 6,7 6,7 1,1
16x2,0 2,10 2,10 1,404 2,22 220 0,351
185 185 123 195 195 31
6,0 6,0 4,0 6,35 6,35 1,0
20x2,0 2,10 2,10 1,404 2,22 220 0,351
2371 237 158 250 250 40
4,7 4,7 3,1 4,9 4,9 0,78
26x3,0 2,29 2,29 153 242 242 0.38
496 496 331 524 524 83
6,0 6,0 4,0 6,3 6,3 1,0
32x3,0 217 217 1.45 2,29 2,29 0.36
594 994 396 627 627 99
4,5 4,5 3,0 4,7 4.7 0,75
40x3,5 2,29 2,29 1,52 241 il 0,38
917 917 611 967 967 153
44 4,4 2,9 4,6 4,6 0,73
UYroObl OLIGHUTh pE3yAbTaThl BO3JACHCTBUS JIOTOJIHUTENBHBIX TEMIEPAaTYpHBIX HANpsOKEHUH Ha

sKcIuTyataiuonHble kadectBa MIIT, nocrarouHo mnpuOaBUTH JONOJHUTENbHBIC HANPSOKEHUS U3 mabiuybl
4.2.4.m.4 ¥ pacyeTHBIM HauaIbHBIM HAPKECHUAM 1O maobauye 2.5.6.m.5., 1 3aTeM OLICHUTh CPOK CITyKOBbI

TpYOBI IPH U3MEHUBIIMXCS 3HAUCHUSIX HAYAJILHOTO HAMPSKEHHUS.
Cpoxk city>x0b! TpyO IpU OTCYTCTBUM KOMIIEHCUPYIOIIUX MEPONPUATHI 3HAYMTEIHHO COKPAIAeTCS.

OCHOBHBIM KpUTEpPHEM IpPU pa3pabOTKe MEPONPUATHII MO KOMIIEHCALUU TEeMIIepaTypHbIX Aedopmanuu
CIY’)KUT TIPABUIIO: OONOJHUMENbHbIE IKEUBATICHMHbIe HANPANCEHUs 8 CMeHKe MmpYobl, O3HUKAIOWUE Npu
memnepamypHuix 0eghopmayusx, e 00IHCHbL npesviuiams 25 % HA4aNIbHLIX IKBUBANEHMHBIX HANPANCEHUL,

ucnonvzyemvix 6 npouHocmuuvix pacuemax ( cM. mabauyy 4.2.4.m.5).

Jlonycmumule IKeu6aIeHMHbIE HANPAIHCCHUS OM memnepamypHblx oeghpopmayuii mpyovt VALTEC
Taonuua 4.2.4.m.5

Knacc skcruryaranuu | 1 | 2 | 3 | 4 | 5 | XB
HauanpHoe SkBUBaJIeHTHOE HampsbkeHue miis Tpyo, Mlla
-12x1,6 7,38 7,38 10,1 8,83 7,17 13,97
-16x2,0 7,32 7,32 10 8,75 7,1 13,84
-20x2,0 7,28 7,28 9,96 8,71 7,07 13,78
-26x3,0 6,48 6,48 8,86 7,74 6,29 12,25
-32x3,0 6,81 6,81 9,32 8,15 6,61 12,89
-40x3,5 6,34 6,34 8,67 7,58 6,16 12.0
[IpenenbHOE AOMOIHUTENBHOE SKBUBAJICHTHOE HAMPSIKEHHE OT TEMIIEPaTYPHBIX fedopMalinid,
MIla

-12x1,6 1,84 1,84 2,53 2,21 1,79 3,49
-16x2,0 1,83 1,83 2,50 2,18 1,78 3,46
-20x2,0 1,82 1,82 2,49 2,17 1,77 3,44
-26x3,0 1,62 1,62 2,22 1,93 1,57 3,06
-32x3,0 1,70 1,70 2,33 2,04 1,65 3,22
-40x3,5 1,58 1,58 2,16 1,89 1,54 3,0
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Ecnu kKoHIIBI TPYOHOTO OTpE3Ka 3aKpENUTh HE B KECTKUX OMOpax, a B ynpyrux (puc.4.2.4.p.3- b), to
KapTHHA TEMIIEPATypHBIX JePOpMALUi U HAIPSKEHUH HECKOIBKO U3MEHUTCH.

Puc.4.2.4.p.3 Cxema pabomsl ynpyaux onop.
d

Al A B B1

C B B3
A

W= = junf]

[Ipu He3akpernaeHHbIX KOHLAX TpyOa Y/UIMHUTCS HA JUTHHY:

(AA))+H(BB1)=AL=0ATL (4.2.4.¢p.7)
[Tpu oxuHAKOBO# sKeCTKOCTH NMPYXHH (puc.4.2.4.p.3- b)) Tpyba okaxkeTcs 1Mo BO3ACHCTBHEM CKUMAIOIIAX
cri Ni:

Ni1=k(AA,+BB2)=kAL;, (4.2.4.¢0.8)
rie K — 5KeCTKOCTh MPYKUHBI, TOKa3bIBAIOIIAsl KaKylo CHITy pEeaKIMU OKa3bIBacT MPYKUHA Ha TPYOy (B
HproToHax) mpu cMeIeHnH Ha EIUHUILY IJTUHBI (MM).
B pesynbrare neiictBus cuit N1 nedopmanus TpyObl COCTaBHT:

N>

N,L ALKL
Al, =AL-AL =——=—"2"(4.24.¢.9),
2 1 = EF T EF (4.2.4.9.9)
OTKyna (hakTUYECKOe yIJIMHEHUE TPyObl OyAeT:
AL =AY o 4p10),

)
EF

a YUIMHEHUE KaXK/I0TO KOHIIa TPYObl COCTABUT:

AL11=AL12=0,5A|_1 (4249{)11)

[Tono)keHrne reoMeTpUYECKOTo IIEHTpa TPYObl IPU OJUHAKOBOM KECTKOCTU MPYKUH HE U3MEHUIIOCH, T.€. B

LEHTPE TPYOBI UMECTCSI MHUMAS HENOOBUNCHASL ONOPA C HYJIEBBIMH MEPEMEIICHUSIMHU.

Eciu mpuHSTH )KECTKOCTh TPYKUH pasuyto (puc.4.2.4.p.3- ¢), T0 Gopmyia o0IIero yuInHEHUS TPYObI

MIPUMET BH/I:

AL = alLAT

ki 1 ko —KecTKOCTH COOTBETCTBEHHO MPABOTO U JICBOIO KOHIIA TPYOBI, a YIUIMHEHHE KaXKI0T0 U3 KOHIIOB
TpyOBl COCTaBUT:

alLAT k
AL, = 2 1(4.2.4.¢.13
1 (l+(k1+k2)Lj(kl+k2j ( ¢-13)

EF

(4.2.4.¢p.12), rne

alLAT k
AL, = 1 ) 4.2.4.¢p.14
12 (1+ (kl+k2)Lj(k1+k2] ( -14)

EF
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[TonoxeHne reoMeTpUIECcKOro IEHTpa TPYObl CMECTUTCS B CTOPOHY OIOPHI ¢ MEHbIIEH kKecTKocThio. Ha
OTpe3Ke TPYOBI HET TOYEK, MOJOKEHHE KOTOPBIX HE M3MEHHWJIOCH OBl B Tporiecce aedopmaruu (MHUMOMN
KECTKOW OTOPBI HET).

JIro60i1 yromn moBopoTa Ha TpyOe WM TPOWHUKOBOE OTBETBJIEHUE TOXKE MPEIACTABISACT U3 ce0sl yIpyryro
OIopy, KOTOPYIO B pacueTax MOYKHO IPUHSATH 38 KOHCOIBHO-3aKPEIIEHHBIN CTepiKeHb (puc.4.2.4.p.4).

W3 kypca cONpOTHBICHUS MaTepHaloB H3BECTHa (opMyna s ompeneseHus aedopMaruu TaKoro
CTEePIXKHSI:

NI®
Puc.4.2.4.p.4 Al=——  (4.2.4.¢.15)
K 3EI
OHCONbHAS CXeMa
pacuema

| Ecnu cpaBHUTB 3Ty GOpMYIy ¢ BBIpaKEHUEM JUTS eOpPMALIUU TIPYKHHBI:
A N

Jj A==, (4.24.4.16)

TO OYEBHIIHO, YTO JUIS CTEPXKHS 3HAUCHHE
3El

| SIBISIETCSI, IO CYTH, TAKOU )K€ «OKECTKOCTBIO», TO €CTh MIOKA3bIBACT, KAKYIO CHITY

HAJI0 IPWIOKUTH B HbIOTOHAX, YTOOBI ITOJIYYUTh CMEIICHHUE KOHI[A CTePKHS Ha 1

MM. Ho mockosbKy B 3TOM citydae peusb HIET He O CKaTHH, a 00 U3rude, 3ToT

NOKa3aTelb Ha3biBaeTcs KoddduimenTom yrnpyroit peakuun (G).

i ITpu pacuerax CKBO3HOTO TPYOONPOBOA TPOHHUKOBBIX y3JI0B Ha e(opMaIinio
OT BO3/ICUCTBHS TPYOOIPOBO/IA HA OTBETBJICHUH HCIIONB3YETCs OalovHas cXxemMa
pacuera ( cM.puc.4.2.4.p.5).

B sToM cnyyae KO3 PHUIMEHT yIpyroi peakuuu
Puc.4.2.4.p.5 banounas cxema pacuema HAXOIHUTCS 110 (hopMye:

48EI
\L G="75 (#24918)
[Tpu pacuerax Ha TemmneparypHbie 1edhopmauu
Al ] E\ _;jf%_ ClIeyeT TPOBEPSTh COSAUHUTEIM, HA

BO3HHUKAIOIIKE B TPYOOIIPOBOIC M3THOAOIIHE
yeunust. [Ipedenvuvie uzeubdarowue MomeHmol,
socnpunumaemvle umuneamu 00axHCHbl Obimb Ha 10% menvue, yem npedenvHblil U3UOAUWUL MOMEHM
0J151 mpyoOblL MAK020 JHce duamempa.

3Hast JOMYCTUMOE JTOTIOTHUTEIIHOE YKBUBAICHTHOE HANPSHKCHHE B CTEHKE TPYOBI OT TEMITEPATyPHBIX
nedopmarnuii (mabauya 4.2.4.m.5) © MOMEHT COPOTHUBIICHHSI ITOTIEPEYHOTO CEUSHHsI TPYObl (mabrauya
4.2.4.m.3) MOXKHO OTIPEIEIUTH MPEACTHLHO TOMYCTUMBIN H3THOAOIINI MOMEHT, BO3HUKAIOIIUI TIPH
TeMIepaTypHbIX neopmanusx (mabdauya 4.2.4.m.6) mno hopmyne:

M, =Wo, (4.2.4.¢0.19)

3Hayenusn npedenvHo 0ONYCMUMBIX U3ZUOAIOUWUX MOMEHMO8 OM MEMNEPANYPHBIX 0edhopmayuil ons

mpyo VALTEC Tabauya 4.2.4.m.6
Knacc sxennyamayuu |1 | 2 |3 | 4 |5 | XB
[TpenenpHbIi N3rubaromuii MOMEHT 11 Tpyo, HMMm

-12x1,6 223 223 306 267 216 422
-16x2,0 503 503 687 600 490 952
-20x2,0 823 823 1153 1005 820 1593
-26x3,0 1816 1816 2489 2164 1760 3430
-32x3,0 3084 3084 4227 3700 2993 5841
-40x3,5 5326 5326 7281 6371 5191 10113
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[Ipumep pacdera yCIOBHOTO BHYTpUIOMOBOTO cTosika 3 MIIT (6e3 mpoMeXyTOUHBIX HEMOABHKHBIX
OTIOp) Ha TeMIepaTypHbIe e opMaluu TpUBEACH B npuiodiceHuu 18.

JIJ1st KOMITEHCAIMK TEMITEPAaTypHBIX IeOopMannii IPH MPOSKTHPOBAHUHN TPYOOIPOBOIHBIX CUCTEM
UCTIOJIB3YIOTCS Pa3IMUHBIC BUIbI KOMIIEHCATOPOB (puc. puc.4.2.4.p.6 )

Puc.4.2.4.p.6 Tunwvr komnencamopos o MIIT

T-06pasuwiii Z-0b6pa3znvlii 11-06pasnulii Ilemnesoii

|[EAWEe

KoppekTHas paboTa 3THX KOMIEHCATOPOB BO3MOKHA TOJILKO MPH MPABHIBHON YCTAHOBKE COCEIHUX
MOJIBMKHBIX OTIOP U COOIOACHUS] PACUETHBIX PAJUYCOB U JJIMH KOMIEHCHUPYIOIIUX yYaCTKOB.

Pacuem I'-06paznoco komnencamopa (puc.4.2.4.p.7)

Puc.4.2.4.p.7 I'-obpa3zuwiii komnencamop

1 2 3
La
[ N [
L1
—* T =~ 1 ¥
H 4]
&

1. Jlnst ompesiesieHlss MHHUMAIBHOTO PACCTOSIHUS 0 MOJBHKHON OIOPHI b, cunTaeM, 4To TeMIIepaTypHOe
yIUIMHEHHE TPYObI IPOUCXOAUT TOJIBKO Ha y4yacTke L,, a tuiedo |, siBnsiercst ruOkoit onopoii (puc.4.2.4.p.7-
1).

NIZ o WI?
Al =aATL, =—2 =—2_""5 4.2.4.¢0.20
a & 3El 3El ( ¢-20)
YUYHUTBIBASL, YTO WL = % , TIostygaeM (opMyIIy IjIeda KOMIIEHCATOPA:

l, = /% : (4.2.4.¢.21)
20,

IJie 0y— JOIYCTHUMOE HampsbKeHHe B cTeHke TpyObl, MI1a.
2. AHAIOTHYHO, [T OMOPBI & CYUTAEM, YTO YAJMHEHHUE IPOUCXOINT TOJIBKO Ha yuacTke Ly (puc.4.2.4.p.7-
2). MuHManbHOE PacCTOSHHUE JI0 OTIOPHI & BHIYUCIIACTCS 10 (popMyJie:

I, = }% (4.2.4.¢.22)
20,

3. @akTrueckas aeopmanusi KoOMIIEHCaTopa Oy/eT paBHa BEKTOpHOU cymMme cMerieHuid Al u Al
(puc.4.2.4.p.7-3).
Jlnst pacdera mjeda KOMIIEHCATOpa MOXHO TOJIb30BaThCS mabdauyeu 4.2.4.m.7 nnu rpadpukaMu Ha

puc.4.2.4.p.8.



@opmynvl pacuema nieua I-06paznozo komnencamopa

IaMeTpy(Mm)

Taonuua 4.2.4.m.7
dopmMynbl TI€4a KoMIeHcaTopa (MM) NSl Kjlacca SKCILTyaTalluu
1 2 3 4 5 XB
Ho ymmeo G w1 58 8. [DAI | 30,3y/DAI | 26,24/DAI | 28,3/DAI| 30,9vDAl| 24,17/DAI

Io ynnuuenwro (MM) u
quameTpy (MM) IpH
YTOJIKOBOM (DUTHHTE

30,3+ DAl

31,9+ DAl

27,74/ DAl

29,8y DA

32,64/ DAl

25,44/ DAl

JUTHHE(MM) H

Ilo pacuerHolt

JuameTpy(mMm)

1394/ DL

1,47+/DL

1,044/ DL

1,404/ DL

1544 DL

0,48+ DL

Ilo pacyerHoit nHe
(MM) u muameTpy(Mm)
HPH YTOJIKOBOM (PUTHHIE

1,47+/DL

1,55+ DL

1,094 DL

1,48y DL

1,624/ DL

0,5vDL

Puc.4.2.4.p.8 I'paguxu ons onpedenenus nieva I'-oopaznoeo komnencamopa

1400 1400
1300 {4035 | 5 4300 40x3,5
LZ0L [ 3230 ] = 1200 T 3243,
1100 T 2 1100 [ 26x3.0
1000 e oy 2. L R = ST
900 = 20x2.0 2 900 |1 L1 L
- - = I [ - 16x2.0
800 [ o I ey i 16x2.0 2 800 - i :/ 1 AL,
700 = Z 700 BB g = e i
800 = =600 I e
500 z 500 ———
400 £ 400
300 = 300
200 < 200
1007 g 100 |
0 2 4 10 12 14 16 18 20 22 0 2 6 8 10 12 14 16 18 20 22
[n1Ha pacyeTHoro yyacTtxa Tpybsl B MeTpax LnNvHa pac4eTHoro y4acTka Tpybbl B MeTpax
1400 40%3 5 1400
Z 1300 2= TR Z 1300
] = L[ 32x30 ] =
= 1200 e < 1200
|1
2 1100 T T 26x30 | 2 1100
£ 1000 S AT 20020 | 5 1000
£ 900 I =T =11 16%2.0 £ 900
g 800 e 2 ano0
Z 700 = — Z 700
= /00 — | é 500 40x3,5
2 500 = z 500 —— 32x30
E 490 £ 400 == 26x3.0
@ 300 o 300 == 20x2.0
$ 200 L 200 = 500
02 4 10 12 14 16 18 20 22 0 2 6 8 10 12 14 16 18 20 22
[nuHa pacyeTHOro yyacTka TpyOkl B MeTpax [nuHa pacyeTHOro yyacTka Tpy Okl B MeTpax
1400 1400 4055 ]
= 1300 Z 1300 = ——
~ 1200 < 1200 — =L 32x3.0
S 1100 1035 ] 8 1100 T T T L 26x3.0
£ 1000 =21 5 1000 e g s 20x2.0
2 900 = 3230 | © gpp T e e e o i
E 800 - ’,__: _,_F:: 26x3.0 E 800 ;’ - /__, :_ﬂ—' L—1 16x2.0
= 700 e P ] 2020 | E 700 5 o G e P
= 600 — e e o e e 16x2.0 | o 600 e g B e e
3 500 e e et e e 7 500 -
£ 400 = S 400
w300 44 @ 300
< 200 = 200
g 100 g 1007
U 12 14 16 20 22 0 2 4 & 8 10 12 14 16 18 20 22

[OnuHa pacyeTHoro y4acTka Tpybel B MeTpax

[OnuHa pacyeTHoro y4acTka TpyGel B MeTpax
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Hns Z-o6pasnozo komnencamopa (puc.4.2.4. p.9) niaedom ,
Puc.4.2.4.p.9 KOMIICHCUPYIOIIUM Y/UIMHEHHE ydacTka L Oyner sBiaThcs
Z-0bpasnvlii KoMnencamop TOPH3OHTAIBHBIN y4acTOK |, JUTHHA KOTOPOTO MOXKET
OTIpeNIeNATHCS 0 (OopMYyIIaM JJIsl YITIOBOTO KOMIIEHCATOpa.
Omnpenenus |, MOXHO paccuuTaTh MUHUMAIBHO JOMYCTHMOE
paccTosTHKE /10 MOJIBUXKHBIX OTI0P |3, KOTOPBIE JOIHKHO
KOMITCHCHPOBATh YJIMHEHHE yJacTka [ (A41/2).

|, = 36,74 \/ DAL _ 56 \/ DAL /5 4.0.29)

o, Oy

To ecTn:
1,=0,711 (4.2.4.¢p.24)

Pacuem Il-obpasnoco komnencamopa (puc.4.2.4.p.10) u
nemueobpasznozo komnencamopa (puc.4.2.4.p.11)

Puc.4.2.4.p.10 Hns [1-06pasnoco u nemneodpaznoco KOMneHcamopos
[T-06pasnwlii Komnencamop IJIEYOM , KOMIEHCUPYIOIIMM YAJUHEHHE ydacTka L,
Oy/eT SBJIATHCSA y4acTOK |, JyIMHA KOTOPOTO MOXKET
OTIpEeIeNATHCS TT0 (hopMysam sl YIIIOBOTO
KoMIieHcatopa ¢ ko3¢ unuentom 0,71, mOCKoIbKY
CMeEIIIeHNe KaXI0To Tuieua coctasisiet Al/2.
Paccrosinue mexny miedamu [1-o6pa3noro
KOMIIEHCATOPA M0 TEXHOJIOTUIECKUM COOOpakeHUSIM
T IPUHUMAETCSl HE MEHEee

12,5D.

Z uc. 4-2-;1-11 -I1 . MuHMMaJIBHOE PACCTOSHUE 10 MOABUKHBIX OIIOP
K
CIMAEOOPASHBLIL KOMNEHCAMOP OIIPENEIIACTCS U3 YCIOBUS KOMIICHCAUMH yIJIMHECHUS

//4_\\\\ wieuda |. To ectb:
| a . la _
j! — j -‘- f =26 |28 154 |PAL 54 4.05)
T T 20, o,
WIH

JIy1st BceX MepeyrcIIeHHBIX BBIIIIE KOMIIEHCATOPOB pajnyc n3ruda Tpyo He J0hKeH ObITh MeHbIe SD.
Jlnst metaeobpa3Horo KOMIIEHCATOpa AUaMETp NETIN He JA0JDKeH npuHuMarbes menee 10D .
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Pacuem mpoiinukoswix y3106 (puc.4.2.4.p.12).
JIst TPOMTHUKOBBIX Y3JI0B MUHUMAJIBHOE PACCTOSTHUE J10
MOJIBIKHBIX OIOP TPAH3UTHOTO YUACTKA OMPEAeIseTCs

Puc.4.2.4.p.12 Pacuemnas cxema

MPOUHUKOBO20 V3714 HCXOJ U3 YCIOBUsI HE IPEBBIICHUS MAaKCUMAIbHO
la la JOITYCTUMOTO U3TH0AIOIIET0 MOMEHTA Ha TPOHHUKOBBIHA
COEIMHUTEIb OT YAJUHEHUS yJyacTka L.
Al = N(2Ia)3 _ Nla3 _ Mla2 _ o;WIa2 _ Ga|:
[— 48ElI 6El 6El 6El 3ED
- - (4.2.4.¢0.27)
_ » OTKYyZa,

I, =173 /EDAI = 519 D—AI (4.2.4.¢p.28)
O, o,

Jlnst pacuerta l; TpPOMHUKOBOTO y371a MOXHO T0JIB30BaThCA hopmynaMu mabauywl 4.2.4.m.8 .

@opmyna ona pacuema mpoiuHUKOBHIX V371068
Taoauua 4.2.4.m.8

®dopmynel |, (MM) ais Ki1acca SKCIUTyaTaluu
1 2 3 4 5

42,94/ DAl | 451VDAl | 39,1V DAl | 421 DAl | 46,1V DAl
2,07vDL | 218vDL| 154yDL | 2,09vyDL | 2,29y DL

XB

35,94/ DA
0,71vDL

[To ynnunenuto (Mm)
U guameTpy (Mm)

ITo pacueTtHoM

JuHE (MM) U

auaMeTpy (Mm)
Jonyckaemca cozoasamsv HENOOBUINHCHYIO ONOPY HENOCPEOCMEEHHO HA MPOUHUKOBOM COeOuHumere.

PaccranoBKa MOABMKHBIX ONIOP HA TOPU3OHTAIBHBIX yIacTKaX TPYOOIIPOBOIOB ONPEACIISETCS U3 YCIOBUS,
9TOOBI TPOTHO 3aMOJIHEHHOTO TPYOONPOBO/A IO IeHCTBUEM COOCTBEHHOTO Beca He mpeBbimman 1/100
poJieTa MEX/1y OIIOPaMH.
5ql* I
A= _ " 424429
384El 100

OTKYJIa BBIpXKEHUE JJI PACCTOSTHUS MKy ONOp MPUMET BUJL:

1t
q

rae |-MoMeHT uHepIuu ceueHus: TpyObl (Mm*); q —Bec TPYOBI C BOJIOH (KI/M).

[Tpu BepTUKATHHOM MPOKIIAIKE PACCTOSHUE MEXKITY KPETUICHUSIMH JIOITYCKAeTCsl yBEJIMUUBATh B 2 pasa.
MaxkcruManbHO JOMYCTUMBIE PACCTOSTHUS MEXIY MOJBHKHBIMUA OTIOPAMH METaJIJIOTIOTMMEPHBIX
TpybomnpoBoioB VALTEC mokHO mpuHUMATH 110 Tabnuie maoauye 4.2.4.m.9.

(4.2.4.0.30)

Maxkcumanvhvle wiaz noOBUNCHHIX ONOP Taonuua 4.2.4.m.9

Pazmeps! TpyOBI PaccTosiHMs B MM IIpU IPOKJIAJKE:
TOPU30HTAIILHOU BEPTHUKAJIBHOU
16x2,0 880 1760
20x2,0 960 1820
26x3.0 1200 2400
32x3,0 1300 2600
40x3,5 1500 3000

PexoMeHamuu 1o pacCTaHOBKE OMOP HAa METAJUIONMOIMMEPHBIX TPYOOIIPOBOIaX U3II0KEHHI B
tabmune maoauya 4.2.4.m.10
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IlIpakmuueckue pexomenoayuu no ycmanoexe onop na MIIT

\
Taonuua 4.2.4.m.10

Hosacuarwwasn cxema

Pexomenoauuu

i

TI1]
24 m

ll+-

Jlns 0oOleCTBEHHBIX 3aHUI BBICOTOM CTOsAKA 10 24 M
PEKOMEHIYEeTCsl MCIOJIb30BaTh [ -00pa3HbIe
KOMIIEHCATOPBI B HaYaje U B KOHIIE CTOSIKA C OJTHOM
HETIOJIBUKHOM OMOPOM B LIEHTPE CTOSIKA.

L L

Loty

il

24 M

24 M

[Ipy HEBO3MOKHOCTH YCTPOMCTBA KOMIIEHCATOPOB Ha
KOHIIAaX CTOsKa OJIs1 3TUX 3I[aHI/II>'I PCKOMCHAYCTCA
ycTpauBaTh oauH [1-00pa3HbIif nim Z-o0pa3Hblit
KOMIIEHCATOP B IIEHTPE CTOSKA.

I
|

A

I
|

I[J'IH MHOT'O3TaXXHBIX JKXUJIbIX MHOTOKBAPTUPHBIX SI[aHI/Iﬁ
PEKOMEHAYETCSI yCTPauBaTh MOATAYKHBIC HETIOIBUKHBIC
OIOpbI C KOMIICHCATOPAMU MCXKY HUMHU. 9TO BBI3BAHO
TEM, YTO JKWJIBIIBI MOTYT BMEMIAThCS B KOHCTPYKTUBHYIO
cxeMmy TpyOoompoBoia (CMECTUTH OTIOPBI, 3aMEHUTh
MaTtepuai TpyoornpoBo1oB). [Ipu mosTaxHbIX
KOMIICHCATOpax 3TU BMCIIATCIILCTBA HC MMOBJIUAIOT HaA
paboTy CTOSIKA B IIEJIOM.

KpOMe TOro, MpeajiaracMbIC CXCMbIL 6J'IaFOHpI/I$ITHBI JJIA
WH/IYCTPHATM3AIIH MTPoIlecca WHKCHEPHOTO
000pyoBaHUs CAHTEXKAOUH.

12 m

JIJist MHOTOATaXKHBIX (CBBIIIE 24 M) OOIIECTBEHHBIX
3/IaHUl, pEKOMEHIYETCsl YCTaHABIMBATh HEMIOABIKHBIE
onopsl Ha crosikax otoruienust u ' BC uepes kaxabie 12
M C YCTPONCTBOM KOMIIEHCATOPOB MEXKIY HUMHU.
HauanbHble HEOABUKHBIE OTOPHI CIEAYET CTABUTH B
Hayajie 1 KOHIIE CTOSIKA.
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Ha npsAMOnMHENHBIX TOPU30HTAIBHBIX Y4aCTKaX CUCTEM

I ML M i H_I otoruieHusa u ' BC HenmoaBUKHbBIE OMOPHI CIETYET
CTaBUTh Uepe3 Kaxable 12 M ¢ ycTpoiicTBOM

120 KOMIIEHCATOpa MEXAY HUMMU.

30 cm [Ipu ykiianke neresp TEIIbIX MOJI0B «MOKPBIM»
T CIocoO60M» yCTaHOBKA HETIOABM)KHBIX OTIOp HE
ﬁ 7R TpeOyeTcsl, T.K. CTSHKKA ABIACTCS MPOTSHKEHHON )KEeCTKOM
omnopoil. MoHTa)XHOE KpeIIieHHe TPyO K apMaTypHOI
CETKE WJIM TEIUIOU30JIALIMU BBIITOIHAETCS Ha MPSMBIX
yuacTkax uepe3 50 cM, Ha moBopoTax — uepe3 30 Mm.

Onopsl CTOSIKOB JIOJDKHBI 00€CTIeYMBaTh OTHOC TPYO OT
H I cTeH He MeHee 30 MM.

30 MM

He nomyckaeTcst ycTaHOBKA KaKOK-IMOO apMaTyphl Ha
HE3aKPEIJICHHBIX KOHIIaX METaUIOOJIMMEPHOTO

= TpyOOIIpOBOA.
Al EFW::‘ 2 —
Si==

"

1

HE NMPABWIBHO MPABWUIBHO

[Tpu npoxone TpyO yepe3 CTEeHBI , HEPEKPHITHS U
NIEPErOpOJIKH, CIIEAYET YUUTHIBATh PACUCTHBIC CMELICHHUS
TpyO. 3a30p, OCTaBIISIEMBI MEXy TPYOOU U KpaeMm
OTBEPCTHUSI PEKOMEH IyeTCS 3al0JIHATh BCIICHEHHBIM
MOJIMATUIICHOM WJIH KaydyKOM (TpyOHast M301s1us) ,
MUHBATOM, MaKJIeyd Uiy JbHOM. [Ipu pacueTHOM
CMeIIeHUHU TPYObl B HAaOOJIee OIMMACHOM CEUYEHUN MEHee
0,5 MM — €ro MO>XHO HE YYUTHIBATb.

Obwue pexomenoayuu

B mpoekTtax cucteM MeTaIONOIUMEPHBIX TPYOOTIPOBOIOB 0013ameNbHO OO0JINHCHBL YKA3bIBAMbC MeCa
YCMAHOBKU NOOBUNCHBIX U HeNn0O8UXCHbIX onop. OT 3TOT0 3aBUCUT MPOAODKUTEILHOCTh Oe3aBapuiHON
SKCILTyaTallii CUCTEMBbI

MaxcumanvHvle paccmosinus Mexicoy HenoOBUNCHLIMU ONOPaMU PEKOMEHAYETCS] Ha3HA4aTh U3 yCIOBUS,
yT0OBI TEMIIEpaTypHBIe nedopmaruu ydactka He npesbimany 30 mm (11 'BC u paguaTopHoro
OTOIUIEHUS -12 M; 711 HAanoJIbHOTO OTOTUIeHUS -20 M)

B kauectBe KOMIICHCATOPOB y;[06Hee BCCTO MCIIOJIb30BATH CCTCCTBCHHLIC YIJIbI TOBOPOTA TPACCHI.

PacueTHbIil mepenay TeMnepaTyp MpH OCTHIBAHUU TPYOOIIPOBOA, CIIAYET IPHHUMATh TAKUM K€, KaK U MPH
HarpeBaHUuHU. 9TO CBA3aHO C TEM, UTO HaKC «HCTIOABUIKHBIC) OIMMOPLI HAa MCTAJIJIOIIOJIMMCPHBIX
TpyOOIIPOBOIaX 00IATAIOT «ITOJI3YYECThIO», TO €CTh CO BpEMEHEM Tpyba cMeIaeTcs B CTOPOHY OOJIbIei
HATrpy3KU.

3azenKy B MEXKAITaKHbIE IEPEKPBITUS TPYO HE PEKOMEHIYeTCs MPUHUMATh B KaueCTBE HEMOBUKHON
OTIOPHI MO PSAY NPUUHH:

- KQUeCTBO 3aUYE€KaHKU OTBEPCTHUS B MEPEKPHITUH, 00ECTIEUNBAIOIIEEe HETTOABUKHOCTh TPYOBI, CI0KHO
00ecTeynTh U MPOKOHTPOJIIMPOBATH;

- mepoxoBaTocTh moBepxHOcTH MIIT y pa3nbix Tpy0 paznuuHa. [Ipu mpuMeHEHNN MOBEPXHOCTHBIX
TUIACTU(HUKATOPOB, IIEPOXOBATOCTh HAPY>KHOW OBEPXHOCTU HE 00ECIEUUT TpeOyeMoe CIIeTIIICHHE
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IUTaCTHKA U pacTBopa (0eToHa);
- IIPU 3aME€HE U PEMOHTE TPYO MPUAETCS pa3pyllaTh Y4aCTOK MEPEKPHITHS;
- He 00ecreurBaeTCs 3auTa TPyObl OT MOBPEXKIAIOIIET0 BO3/ICHCTBHS yriia OE€TOHA WM PacTBOpa.

Mexnay AByMsl HEMOJABUKHBIMH OIIOpPaMH 00s3aTEIBHO JOJDKEH OBITh KoMrieHcaTop (Kpome kinacca XB).
Jns xnacca skcrutyaranuy XB, B ciiydae IpUMEHEHUs HENIOABUKHBIX OIIOpP, MAaKCUMAJIbHOE PACCTOSTHUE
MEXIy HUMH OIPEACIIACTCS U3 YCIOBUH YCTOMYHUBOCTH C IPUMEHEHUEM (HOpMyJIbl Ditnepa:

2
I = 1/” El =7, ! = 6161/L :159\/1 (4.2.4.¢.31) vnu mo mabauye 4.2.4.m.11
N aATF ATF F

Paccmosnus meancdy Henoosudichvimu onopamu mpyoonpogooos XB u3z ycnosuil ycmotuusocmu
Taonuya 4.2.4.m.11

Kiacc MakcuManbHbIe pacCTOSTHUS MEKy HETOJBUKHBIMU OropamMu (MM) st
TpyO (HE3aBUCUMO OT TOJIOKEHUS):
16x2,0 20x2,0 26x3,0 32x3,0 40x3,5
XB 800 1020 1300 1640 2100

Puc.4.2.4.p.13 Dmaowce-cmosik [ BC Hpumep pacuema yemanosxu

=
&m, HEeNnooB8UICHBIX ONOP 68
MHOZ0IMAIHCHOM,
Dl MHO20K8APMUPHOM HCUTOM 30AHUU.
% Hcxoonwvie oannwie:

! TpeOyercst onpenenuth paccrosiaue |
: Ha ctosike ' BC u3 MIIT D32 (kmacc
ﬁ 2), a TaK)Ke HeOOXOAUMOCTh

i JOTIOJIHUTEIbHBIX 3aIUTHBIX
MEPOTIPUATHI MPU MTPOXOJIE€ CTOSIKA
yepe3 NEPEKPhITHE.

Ha BepTukanbHOM 4acTu CTOsIKA
OIOpa yCTAHABJIMBAETCS Ha
paccrosinuu 50 MM OT T0JIa KaXK0TO
staxa. PacueTnas nnuHa yyactka L=
1380 mMm.

Pacuem:

MuHUMAIIBHO TOITYCTUMOE
paccrosinue 0 onopsl ['-o0pa3Horo
KOMIIEHCATOpa:

| =1,39v DL =1,39v/32-1380 =292

MM.
Paccrosinue 1o onopsl npuHsTo | =
310 mm.

VY anuHenue mieda | cocTaBur:

Al =2,34-0,310 = 0,73 mm

B ypoBHE HU3a nepekphITUs
OTKJIOHEHHE TPYOBl OT BEpTUKAIIN
COCTaBHT :

0,73 x (300+50)/1380=0,19 mm.
JIOTNOJTHUTENBHBIX MEPOIIPUATHIM 110
3amuTe TpyOsl He TpedyeTcs. CTosk
IIPOKJIJbIBAETCS B MIEPEKPBITUH B
3aIUTHOM TO(PPUPOBAHHOM
MOJINATUIIEHOBOM KOXYX€E Hapy>KHBIM
JIAAMETPOM 54 MM.

1030
L=1380

2800

1400
1450

50

[N
o
N




4.2.5. Kpennenue mpyoonpoeooos

Kpennenne MeTauIONONMMEPHBIX TPYy0 K CTPOUTENBHBIM KOHCTPYKLHUSAM JIOJDKHO —YAOBJIETBOPATH
CIICAYIOIIUM TPEeOOBAHUSM:

- TOJBW)KHBIE OIOPHl JOJDKHBI O0€CIeYnBaTh BO3MOXKHOCTb II€peMelIeHHs TpyObl B IMPOJOIbHOM
HaNpaBJICHUU U OTPAHUYMBATH TIEPEMEIICHHE B TIONIEPEYHOM HAIIPaBIICHHH;

- HEMOJABMKHBIE ONOPBI JTOJIKHBI UCKIIIOYATh WM MAaKCUMaJIbHO OFPaHUYMBATh NE€pEeMElIeHNEe TPYObl Kak B
MPOJOJILHOM, TaK U B TIONIEPEYHOM HAIIPaBIICHUH;

- OHOpBI HE NOJKHBI AeOopMUPOBaTh HU caMy TpyOy, HU €€ Hapy>KHbIH cioi. B cBs3u ¢ 3TUM MaTepuaiom
XOMyTa OHOPBl MOXKET OBbITh JHMOO IUIACTHK (MOJMATHIICH, MOJUIPONUIICH, MOJIMBUHWIXJIOPUI), JTHOO
MeTaJul ¢ 00s13aTeIbHBIM UCIOIb30BAHUEM AIACTUYHON npokiaaku. [llupuHa cTampHOro XoMyTa ONnopsl He
JIOJDKHA OBITh MeHbIIe 20MM;

- OIOPBI I OTKPBITON MPOKIAJKU TPYO JOKHBI OBITh Pa3beMHBIMH, T.€. JOMYCKAIOIUMH JIEMOHTaX TPYyO
0e3 MOBpPEeXICHHUS ONOPHI.

PexomenayemMble TUTIBI KPETUICHUH U OTIOp IPUBEACHBI B mabauye 2.4.5.m. 1.

Tunwt onop u kpenaenun MIIT Taonuya 2.4.5.m.1
3 Onucanue Oobnacme npumenenus
CKU3
OnunapHas B xauecTBe MOABHKHOU
miactuxosas (ITIT) OIIOpBI Il ONMHOYHBIX
KJIAIT-0TI0pa Tpy6 D16,020,D26,D32

CaBoennas B kauecTBe moaBrKHOU
rnactukoBast (I111) OTIOPHI 117151 Taphl TPYO
KJIUIT-0TI0pa D16,D20,D26,D32
OnuHapHbIe B xauecTBe MOABHKHOU

riactukosbie (I11T) OTIOPBI AJIs1 OIMHOYHBIX
XOMYTOBBIE OTIOPBI Tpy6 D16,020,026,D32,
D40

Onunapnas ctanbHas | B kauectBe

omopa (20x1,5MM) ¢ | HETTOABUKHOM OTOPHI
MPOKIIATKON U3 JUTSL OMMHOYHBIX TPYO
EPDM (Bunt-M8) D16,D20,D26,D32, D40
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CnBoeHHas cTajibHast
omopa (20x1,5mm) ¢
MPOKJIAJIKON U3
EPDM (Bunt-M8)

B xauecTBe
HEMOABUKHON OMOPBI

JUTSL OMMHOYHBIX TPYO
D16,D20,D26,D32,

Cxo0bI 1151 TapIyHa
(Takepa)

B kauecTBe mOIBHKHBIX
OTIOp B KOHCTPYKIIHSIX
BCTPOCHHOTO 000TpeBa
(TIOJIBL,CTEHBI, KPOBIIH,
rromanku). Kpemsres k
TEIUTOU3OJISIIIAY C
MTOMOIIIBIO TapIyHa
(Takepa)

XOMYTHK
MOHTaXKHBIA

Jns kperieHus
(oABMKHOTO) TPYOBI K
apMaTypHOU CETKE B
KOHCTPYKLHUAX
BCTPOCHHOTO 000TpeBa

[Tnanka MOHTaXHas
(uIar KJIMI-3axBaToB
-50Mm)

J1st KperuieHus meTelb
TPYOBI B KOHCTPYKIIUSAX
BCTPOCHHOTO 000TpeBa

Tenmon30AIInOHHEIE
MaThI ¢ UKCaTOpaMu

JUTSL TPYOBI

st kpernieHus netenb
TPYOBI B KOHCTPYKIIUSAX
BCTPOCHHOTO 000TpeBa

He oonyckaemcs ucnonvzoganue 05t KpenieHusi mpy6o npoeoaiouHbIX XOMYMo8.
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4.2.6. Tennouzonayua mpyoonpoeooos

Heo6xoauMocTh B TEMIOBOM HM30JISLMU TPYOOIPOBOJOB M3 METAJIONOIUMEPHBIX TPYO omperenseTcs
pacdyeToM Ha MOTEpH TeIIa TpyOaMu WIIM Ha BBIAICHNE KOHACHCATa.
Kak npaBuiio, TenioBas U30JSIHS IPEyCMaTPUBACTCS B CIETYIOLINX CIIydasx:

- TIpH NPOKJIaJKe TpyO B IOy IEPBOTO 3Ta)Ka 10 TPYHTY MM HaJl HEOTAIIMBAEMbIM MOIIONBEM;

- IpH MPOXOXKJIECHUH TPYOOIPOBOIOB Yepe3 HEOTAIIIMBAEMbIE TOMEIIICHHUS;

- TpU TPOXOXKICHUH  TPyOOIPOBOJOB Yy HAPYXKHBIX JBEPHBIX IPOEMOB, TIJI€ BO3MOXKHO

IpoMep3aHue;

- MarucTpald OTOIUICHHS U TOPsiYero BOJOCHAOKEHUS,

- CTOSIKH TOpsIYEro BOJOCHAOKEHHUS;

- CTOSIKH XOJIOZHOTO BOJIOCHAOKEHHS IIPU OTKPBITON MPOKJIAaIKe (IJIS1 3alUTHI OT KOHACHCATA).

B kadecTBE TEMIOM3OSAIMU JUISI METAUIONOIMMEPHBIX — TpyO pPEKOMEHAYeTCs HCIIOIb30BaTh
CTICIUATIBHYIO, STACTHYHYIO TPYOHYIO H30JISAIHIO (CKOPIIYIIBI) N3 BCIICHEHHOTO MOJIMATHIICHA WM KaydyKa.
[Tpu 3TOM criegyeT UMeTh B BUAY, YTO Kay4dyKOBas M30JIALUS MPU OTPULIATEIBHBIX TEMIepaTypax, XOTs U
COXpaHSeT TETJIOM30JSIINOHHBIC CBOWCTBA, TEPSET IACTUYHOCTh. JTO MOKET MPUBECTH K €€ Pa3pylICHUIO
MOJlT BO3JEHCTBHEM TEIUIOBBIX Jjedopmanmii  TpyborpoBona. Koadpdumment TemaonpoBoIHOCTH
TETUTON30JISIITUY He T0bkeH npeBbimaTh 0,05 Bt/m K.

4.3. Ucneimanus CMOHMUDPDOBAHHbBIX CUCHIEM
4.3.1. Oouue mpebosanusn K UCRIMAHUAM

B cootrBerctBun co CII 73.13330.2012 pa3pmen 7, mocie 3aBEpLICHHS MOHTaXHBIX paOOT JOJKHBI
OBITH BBITIOJTHEHBI:

UCTIBITAHUS CHCTEM OTOIUICHHS, TEIUIOCHA0XKEHUS, BHYTPEHHErO XOJOAHOTO U TOPSYEro
BOJIOCHAOKEHUSI THIPOCTATHYECKUM WM MAaHOMETPUYECKMM METOJAOM C COCTaBJICHHEM akTa (CM.
npunodcenue 9), a TAKKE MPOMBIBKA CUCTEM ;

TETIJIOBOE MCIIBITAHUE CHCTEM OTOIUICHHSI HA PABHOMEPHBIN IPOTPEB OTOMHUTEIBHBIX TPHOOPOB;

WH/IMBUyaJIbHBIE UCTIBITAHUS CMOHTHPOBAHHOTO 000PYIOBaHUS C COCTABJICHUEM aKTa
( eM. npunoscenue 10);

4.3.2. I'uopasnuueckue ucnolmanus cucmem OmonieHus

[Tocne BBITTOTHEHUS! MOHTQKHBIX Pa0OT MPOBOIUTCS MCHBITAHHE CHCTEMBI Ha TEPMETHYHOCTH TP
JaBJICHUH, TIPEBbIIIaroIIeM padouee B 1,5 pasza, HO He MeHee 6 6ap, MPU MOCTOSTHHOW TEMIEPaType BOJIBI.
[lepen ucmbITaHuEM HEOOXOIMMO CHSTH MPEAOXPAHUTEIBHYIO WM PETYIHPOBOYHYIO apMaTypy
(kmamaHa, PEAyKTOpHI), 3HAYCHHE HACTPOUWKH KOTOPBIX MEHEE BEIUYHMHBI JaBICHUS THUIPABIUYCCKUX
UCIIBITaHUH. BMeCTO CHATOM apMaTyphl YCTaHABIMBAIOTCS 3ariyIIKH WM TPYOHBIC BCTABKH («KATYIIKH).
K cucreme mogkimogaeTcss MAaHOMETP C TOYHOCTBIO U3MepeHus He 6omnee 0,1 Gap.
Cuctema 3amojHSAETCS BOJOM TMOCTENEHHO, MPU OTKPBITBIX BO3JYXOCITYCKHBIX YCTPOHCTBAaX BO
n30exanne 00pa3oBaHus BO3AYIIHBIX MPOOOK.
['mapaBIuyecKre UCTIBITAHUS TPOBOJATCS TPHU MOCTOSHHOW TEMIIepaType B JBa dTarma:
Ilepeviti sman - B Tedenne 30 MHH JBaKIbl MOJHUMAETCS JaBIICHUE IO PAcCUETHOW BEIWYMHBI dYepes
kaxnpie 10 muH. B mocnenyromue 30 MuH majieHre JaBieHUs B CUCTEME He JOJDKHO npeBbimats 0,6 6ap;
Bmopot sman - B IOCIEAyOMUE 2 4 MajgeHue JaBIeHUs (OT JaBJICHHS, JOCTUTHYTOTO Ha TIEPBOM 3Tare)
HE JOJDKHO OBITH OoJibiie, ueM Ha 0,2 Oap.
[ManpaBnuyueckoe UCTBITAHUE CUCTEMBI HAMIOJIBHOTO OTOIUICHUS HEOOXOMMO MPOBOAUTH JI0 3aJIMBKU
TpyOOIIPOBOIOB OETOHOM (PacTBOPOM).
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Ecmu B X04€ HUCIIbITaHUSA 06Hapy>1<eHa T€4Yb B O6)KI/IMHOM COCAUHCHHUH, NOITYCKACTCA MOATATMBAHUC
HaKUJAHOU raiiku He 6osee, ueM Ha 0,5 o6opoTa. Eciii 1 B 3TOM citydae Teub HE MPEKPATUTHCS, HEOOXOIMMO
BBHITIOJTHUTH HOBOE COEAMHEHHE, 00pe3aB 3aMATHIN KOHEIl TPYOBHI.

4.3.3. Tennoevte ucnoimanus cucnmem omonieHus

TemoBoe HCIBITAHWE CUCTEM OTOIUIEHHS IPH MOJOKUTEIBHON TeMIlepaType Hapy>KHOTO BO31yXa
JIOJKHO MPOU3BOAUTHCS MPU TEMIEpaType BOJABI B MOJAONIMX MarucTpaisix cucteM He meHee 60° C. [lpu
3TOM BCE OTOMUTEIbHBIE TPUOOPHI JOIKHBI IIPOTPEBATHCSI PABHOMEPHO.

TerioBoe UCHBITAHUE CUCTEM OTOIUICHHMS] NMPHU OTPULATENBLHOM TeMmIepaType Hapy»XHOTO BO3qyXa
JOJDKHO TTPOU3BOAUTHCS MPU TEMIIEpPAType TEIJIOHOCUTENIS B MOJAIOIIEM TPYOOIIPOBOE, COOTBETCTBYIOIIECH
TEeMIIEpaType Hapy>KHOTO BO3yXa BO BPEMS UCIBITAHUS 110 OTOMUTEIBHOMY TEMIIEpaTypHOMY IpaduKy, HO
He MeHee 50°C, 1 BelMMYMHE HUPKYIALUOHHOTO JIaBJICHUS B CUCTEME COTJIACHO padoyeil TOKyMEHTaluH.

TermioBoe HUCHBITAHWE CHUCTEM OTOIUIEHUS CJelyeT MNPOU3BOAUTH B TEUYEHHWE 7 U, MPU ITOM
MIPOBEPSAETCS] PABHOMEPHOCTD MTPOrPeBa OTOMUTEIBHBIX TPUOOPOB (HA OLIYTIB).

TerioBoe HCHBITAaHUE HAMOJBHBIX CHCTEM OTOIUICHHS M3 METAJUIONOJIMMEPHBIX TpYyO cleayer
OCYIIECTBIIATh IOCJIE TOTO, KaK OCTOH OKOHYATEeJIbHO 3aTBepjeer, T.e. yepe3 20-28 muell. McmbiTanus
CleAyeT HauYMHaTh ¢ TeMreparypbl TemioHocutens 25 °C ¢ eXeIHEBHbIM YBEIMYEHHUEM TeMIepaTypbl Ha
5°C no Tex mop, moka oHa He OyJIeT COOTBETCTBOBATH MPOCKTHOMN BEIMYUHE.

4.3.4. I'uopasnuueckue ucCnblmanua CUCIeM X0J100H020 U 20PAUE20 6000CHADICEH U

BenuunHy mpoOHOTO JaBICHHS MPU THIPOCTATHYECKOM METOJIE UCHIBITAHUS CIIEeIyeT NMPUHUMATH
paBHOW 1,5 m30bITOUHOrO pabouero mnaBiaeHUs. VCmbITaHWUS  JOJDKHBI MPOW3BOJIUTHCS JI0 YCTAaHOBKH
BOJIOPa300PHOI apMaTyphl.

BbiiepkaBIIMMU MCHBITAHUS CYMTAIOTCS CUCTEMBI, eclii B TeueHue 10 MHH HaxOXACHHS I0J]
MPOOHBIM JABICHHEM IMPH TUAPOCTATUYECKOM METOJE HWCIBITAHWNA HE OOHAPYKCHO MaJCHUS aBICHHUS
6onee 0,5 OGap m Kamenb B CBapHBIX IIBax, TpyOax, pe3bOOBBIX COCIMHEHHIX, apMaType M YTEUKH BOJIbI
4epe3 CMBIBHBIE YCTPOUCTBA.

4.3.5. Ilpomviexa cucmem x0100H020 U 20pA1€20 6000CHADIHCEHUS

CI/ICTGMBI BHYTpeHHeI‘O XOJIOAHOI'O " ropﬂqero BOI[OCHaG)KeHI/IH II0 OKOHYAaHUHN HUX MOHTa»xKa HOJI?KHBI
OBITH MPOMBITHI BOJOU JI0 BBIXO/1a €€ 0€3 MEXaHUYECKUX B3BECEH .
HpOMI:IBKa CUCTEM XO3§II>1CTB€HHO-HHTBGBOI‘O BO,Z[OCHa6)K€HI/I}I CUUTacTCA 3aKOquHHOﬁ IIOCJIC BbBIXOJa
BOJIBI, yaoBIeTBopstomel TpedoBarusm [[OCT 2874.
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4.4. Bsaumosamensemocms mpyé
[Ipu 3ameHe CTaNbHBIX , MEAHBIX WM HOJHUIIPOMUICHOBBIX TPYO Ha METAJIJIONOIUMEPHBIE TPYOBI
HEOOXOMMO YUUTHIBATh H3MEHEHUE UX MPOITYCKHOM crocOOHOCTH (car. mabauywl 4.4.m. 1 ; 4.4.m.2 u
4.4.m.3).

Pacxoowt (1/c), npu komopwix nomepu dasnenus ¢ mpyoax cocmaenawom 1 0*a/m unu 1 m.600.cm./m)

Taonuua 4.4.m.1

IIponycknas cnocobnocmo, a/c
Duap




Tabauua 3amensl cmanvHvix HO8bIX (wepoxosamocmy 0,2) BI'II nopmansusix mpyo na MIIT
(NOKa3aHo, 80 CKOILKO pa3 6 my Uil Opy2yr0 CHMOPOHY USMEHSIOMCS IUHeliHble nomepu 0as/ieHUsl)

Taonuya 4.4.m.2
[y cTanbHbIX MeraononumMepHsie TpyObI
Tpyo6
20x2,0 26x3,0 32x3,0 40x3,5
1/2" (15) 1,72 -5,14 -18,5 -58,7
3/4" (20) -1,14 -4,10 -13,0
1" (25) -1,17 -3,71
11/4" (32)
11/2" (40)
2" (50)

Tabauya 3amensvt cmaibHblX HeHo8bIX (wepoxosamocnms (,5) BI'II nopmanvnovix mpyo na MIIT
(nokasamno, 80 CKOILKO pa3 6 my uii Opyeylo CmopoHy UsMeHsIOMCsL IUHelHble nomepu 0agieHus)

Taonuya 4.4.m.3
[y craibHbIX TpYO MerajionoimMepHsie TpyOsbl

20x2,0 26x3,0 32x3,0 40x3,5
1/2" (15) -2,45 -7,31 -26,3
3/4" (20) -1,48 -5,33 -16,8
1" (25) -1,47 -4,65
11/4" (32) -1,08
11/2" (40)

2" (50)
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4.5. Texnuka 6e3onacrnocmu

Mertamtononmumepusie Tpyosr  VALTEC PEX-AL-PEX B mpouecce MOHTaka M SKCIUTyaTallud HE
BBIJICJIAIOT B OKPY’KAIOIIYI0 CpeAy TOKCHYHBIX BEIECTB M HE OKa3bIBAIOT BPEJHOTO BIUSHHS HAa OpPraHU3M
YeJI0BEeKa MPU HEMOCPEICTBEHHOM KOHTAKTE.

ITpu 3aroToBKE M MOHTaX€ CHCTEM M3 METAJIONOJUMEPHBIX TPYO HE JOIMYCKAeTCsl MPOU3BOANUTH
CBapouyHble paboOThl Omike, yeM 2 M oT TpyO. Eciam ke 10 TEeXHOJOrMYeCKHM YCIOBHMSM CBapkKa
HE00X0MMa, TO TPYOBI CIIETYET YKPBITh aCOECTOBOM TKaHBIO U JIMUCTOM KPOBEILHOMN CTaJIH.

MerammononuMepHabie TPyObl ~ OTHOCATCS K KAaTETOPHHM TOPIOYUX, TPYIHOBOCIIAMEHSIEMBIX
MaTepuaioB. [l TyIIeHus 3aropeBLIMXCs TPYO cielyeT UCIoIb30BaTh BOAY, IIEHY, MIECOK, KOLIMY.

[Tpu paGore ¢ METaIONOJIMMEPHBIMUA TpyOaMu CIeAyeT MPUHATH MEpPbl MPOTUB MOMAAAHUS HA
HUX OPIaHUYECKUX PAaCTBOPUTEIIEH.
K MOHTa)xy MeTayuIonoNMMEpHBIX TPYO JJOMYCKAlOTCS PaOOTHUKH, MPOILIEAIISe CIEeHUATbHOE
o0y4eHHe ¥ 3HaKOMBIE CO CTIeM(UKON JaHHOTO BUA TPYO.

109



5. Koncmpyupoeanue cemeii

5.1. Buympennuit 6000npo600 xo0100H0I u 20payeil 600bl
[Tpu ycTpoiicTBe BHYTPEHHETO KBapTUPHOTO BOJOIPOBOA CIEAYET TPAaMOTHO BBHIITOJHHUTH Y3€ll BBOJA, TaK
KaK OT 3TOT'0 3aBHCUT CPOK CITY>KOBI 2JIEMEHTOB KBapPTUPHOI pa3BOJAKH , CAHUTAPHO-TEXHUYECKUX MPUOOPOB
1 000pyI0OBaHUS.
[Tpumep KBapTHPHOTO y3J1a BOJOIIPOBOJIHOTO BBOA IPUBE/ICH HA pUCYHKE J./.p. ]

Puc.5.1.p.1 Ilpumep pewienus y3na Keapmuprno2o 6000NPOBOOHO20 6600d

19

1 —600onposodnvlll cmosik; 2 — wapoeoil Kpau co 6CmMpoeHHbIM uabmpom, 3 - Hunneisb pe3voogotl, 4 —pedykmop oasnenus, 5 —
6000CYEMYUK € NPUCOCOUHUMENbHIMU NOLYCCOHAMU, 6 - KIanan 0opammublil;7 — KpaH OPEHANCHBIIL CO UUMYYEPoM (CMasumcs Ha
X000HOU 800€ U UCTIONL3YEMC sl Ol NPUCOCOUHEHUS WAAH2d, KAK NepsuyHoe cpedcmeo noxcapomywenus (n. n.1.1.11 CIT
30.13330.2012) ); 8 — mpoiinux pe3v60860ii.

[Tpu BBIOOpE BapHAHTOB CXEMBI MPOKJIAJAKH BHYTPEHHUX BOJOMPOBOJHBIX CETEH OOBIYHO PYKOBOJCTBYIOTCS
OIICHKOH clienyromux (hakTopoB:
- OKCILTYaTalluOHHBIC CBOﬁCTBa, OIICHUBACMBIC I10 BJIIUAHUIO APYT HA Apyra OAHOBPCMCHHO OTKPBITHIX
pUOOPOB, yI0OCTBY OOCITYKUBAHHS M KOMIIAKTHOCTH;
- 3aTpaTbhl HA MOHTAX, KOTOPLIC MOXHO OLCHHUTL IO KOJIMYCCTBY BBIIIOJHACMBIX COG,Z[HHQHPIIZ )41
MPOTSDKEHHOCTH TPYOOTIPOBOJIOB;
- 9KOHOMHWYHOCTbB, onpeacirsicMas 10 CTOUMOCTU MaTCprUaIOB, 3aTPAYCHHBIX Ha MOHTAXK.
CpaBHHTENBHAS OIlEHKA BAPHAHTOB CUCTEM KBapTHPHOW BOJONPOBOJHON Pa3BOJIKH MPUBEICHA B TaOJIUIE
S.1.m.l.

Bapuanmur xkeapmupnoii pazeooxu Tabauya 5.1.m.1

Ickuz Onucanue
TpoiiHukoBas
pa3BoOIKaA.
Croumocts Ha 29%
BBIILIE, YEM IIPU
IIPOXOJHBIX
BO/IOPO3€ETKAX.
HepaBHomepHoe
JTaBJICHUE BOABI HA
npudopax.
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KosiekropHas
pa3BoOJKA.

Croumocts Ha 50 %
BBIIIIE, YEM IIPU
IIPOXOJHBIX
BOZIOPO3€TKaX.
PaBHOMEpHOE naBneHue
y ipuOOpOB.
Bo3moxxHOCTB
OTKJIIOUEHUS TIPUOOPOB
C €IMHOTO y37a.

ITocaemoBaTebHas
pa3BoaKa ¢
MPOXOIHBIMH
BO/IOPO3€TKAMH
CaMbIi enieBbIi
BApUAHT Pa3BOJKHU.
HepaBHomepHoe
JIaBJICHHE BOJIBI Ha
npudopax.

[Ipn KOHCTPYHMPOBaHHWU CHCTEM TPYOONPOBOIHYIO apMaTypy CJeIyeT yCTaHaBIMBaThb B COOTBETCTBUH C

TpeOOBaHUSMH CTPOUTEILHBIX HOPM M IPABUII (CM. npunodcerue 14)
KonmuuecTBo ycTaHaBIMBAEMBIX CaHHTAPHO-TEXHWYECKHX TPHOOPOB M BOAOPa30OpHON apMarypsl
OTIpEeIeNIACTCS TEXHOIOTUYECKOM YacThIO MPOEKTa U TEXHUYECKUM 3aJaHHEM 3aKa3yHKa.

[Ipu onpenenenun MecT

pexomenmanuii CIT 73.13330.2012

YCTQHOBKHM ~ BOJOpa300pHON  apMaTypbl
«BHYTpeHHHE CaHUTAPHO-TEXHUUYECKUE CHCTEMBI» (CM. TaOIHIly

ClleyeT MpUIePKUBATHCS

5.2.1.2), eciii UHOE HE TIPETYCMOTPEHO MACIIOPTOM Ha yCTaHABIMBAEMBIN TPHOOD.
Bvicoma ycmanosxu canmexnpu6opos u 6000paz6opHol apmamypul

Taonuua 5.2.m.2

Ilpubop, apmamypa

Bvicoma YycmaHO6KU, MM

Ilynkm CHull CIT
73.13330.2012

Kpan nnm cmecurens pakoBuHbl | 250 ot 60pTa pakOBUHBI 0.2.1
Kpan nim cMecutens MOMKH 200 ot 6opTa MOWKH

Kpan nnm cmecurens 200 ot 6opTa yMBIBaTbHUKA
YMBIBAIbHUKA

CMecuTennb BaHHBI 800 ot yncToro mona

Bonopa36opHbrii kpaH B 6aHe 800 ot yucToro mosa

OO60mmui cmecurens st BagHbl 1 | 1000 ot uncToro mosa

YMBIBAJIbHUKA

Kpan 1151 MbIThS 1OJI0B 600 ot yncroro noJja

Cwmecutensb s ayiia 1200 ot yncToro nojua

Cetka mymeBas 2150 ot uncroro moia

VMBIBaJIbHUK 800 ot yucToro moja a0 bopra 6.3.4.

YMBIBaIbHUK B MIKOJIAX

700 ot yncToro nmoja 1o 6opra

VYMEBIBaJIbHUK B JACTCKUX

JOMIKOJIBHBIX YUPCIKIACHUAX

500 ot yucToro moJja a0 6opra

PakoBuHa 1 MoMKka

850 ot ymucToro moja a0 6bopra

PakoBuHa 1 MOMKa B IIIKOJIaX

800 ot uucToro noxia g0 6opra

PakoBuna u moiika B JIJ[Y

500 ot yucToro moJja a0 bopra

Banna

600 ot yucToro moJja a0 6opra

ITuccyap

650 ot yncroro noja 10 6opra

PaccrosiHust My OCSIMM YMBIBAJIbHUKOB TP IPYIIIOBOM YCTaHOBKE CJIEIyET IPUHUMATh He MeHee 650
MM, , UCCyapoB - He MeHee 700 mm.
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5.2. Cucmemul paduamopnozo omonnenus

B HacTosiiee Bpemsi OOJIBIIMHCTBO POCCUMCKUX OTOMHUTENBHBIX CHUCTEM SIBIISIOTCS OAHOTPYOHBIMU C
BEpXHEH WM HIDKHEH pa3BoJIKOU. [I[pUIrHBI 3TOTO ClieyeT NCKaTh B 9KOHOMHUUYECKOU chepe.

B 60-¢ -70e romsl mpomnuioro Beka IIa BCECOIO3HAs OOphOa 3a HSKOHOMHIO METajlla MpU KpalHe
HU3KOU <«IIOJIMTUYECKON» CTOUMOCTHU SJICKTPOSHCPIUH. OFpOMHI:IMI/I TCMIIAMH PA3BUBAJIOCH THUIIOBOC
MaHEeJIbHOE CTPOUTENBCTBO, Tpedyrolee JENIeBBIX YHU(DUIIMPOBAHHBIX Y3JIOB W 3aroToBok. O
MMOKBAPTUPHOM YUCTC TCIIJIa PCUYb HC IJId — BCC IUIATHIIM 3a TCIIJIO «C HpOHI/ICEIHHOI\/'I AYLIN.

Ho u ceifuac nmpu HOBOM CTPOUTENBCTBE OAHOTPYOHBIE CHCTEMBI KOJUYECTBEHHO MPEoOIaaoT B
cuily cBoel AemieBu3Hbl. OIHAKO, C yKeCTOUeHHEM TpeOOBaHUIl M0 yCTAaHOBKE Ha OTOIHUTENbHBIC TPUOOPHI
PEryJIATOpPOB U IMOKBAPTHUPHOM YYETE TeIia, OJAHOTPYOHBIE CHCTEMBbI OYAYT BCe OOJBIIE BBHITECHATHCS
JOPYTUMHU BUJAMH Pa3BOJIOK.

Br16op Hambonee 3¢HEKTUBHON CHUCTEMBI PAAHMATOPHOTO OTOIUICHUS YIPOCTUTCS, €CITH O3HAKOMHUTBHCS C
JOCTOMHCTBAMH U HEJOCTATKAMU TOW WJIM WHOW CXEMBI, U3JI0KEHHBIMU B maobauye 5.2.m. 1.
Cxembl paduamopnozo omonieHus Taobauya 5.2.m.1

Ockus Onucanue u xapakxmepucmuxa

Oonompybnas cucmema c 6epxueti pazeooKoll Hes
3AMBIKAIOWUX YYACTIKO8
A Campblif PSKOHOMUYHBIN BUJI CUCTEMBI,
WCTIONB3YIOMIMIACS , B OCHOBHOM, TOJIBKO JIJISI OTOTIICHHS
JIECTHUYHBIX KJIETOK JKMJIBIX U OOIIECTBEHHBIX 3aHUH.
B03MOXXHOCTH peTyJIMPOBKH OTOMUTEIBHBIX IPUOOPOB
=m MOJIHOCTBIO0 OTCYTCTBYeT. [lo cpaBHEeHHIO ¢ ABYXTpPYOHOM
- CHUCTEMOM pacxo/ TEIJIOHOCUTENSL Yepe3 KK bl
paauarop Ooubiie. Temmeparypa TEIIOHOCUTENS B

BCPXHEM an60pe BBIIIC, YEM B HUKHEM, YTO Tpe6yeT
m HCIIOJIB30BAaHUS HAa HMKHUX dTaXXaX OTOIHNTCIBHBIX

prOOPOB C OOJIBIIEH OBEPXHOCTHIO HAIPEBa.

OonompybOHas cucmema ¢ epxueti pazgo0Koll ¢
3AMbIKAIOWUMU YHACTKAMU C pAOUATNOPHBIMU

B mepmopezynamopamu
—_— Haubonee pacnpocTpaHeHHBIH BU CUCTEMBI.
Temmnepatypa TEIIIOHOCUTENS B BEpXHEM pUOOpE BHIILE,

94eM B HIDKHEM, 9TO TpeOyeT NCTIOIb30BaHNs Ha HIKHUX

m 3TakaX OTOMHTENBHBIX IPUOOPOB ¢ OoMbLICH
MOBEPXHOCTHIO Harpesa. TpeOyeT UCroap30BaHuUs
CTIEIMAIBHBIX TEPMOPETYISATOPOB MOBBIIICHHOI

m MPOIYCKHOMN CIIOCOOHOCTH.
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Oonompybnas cucmema c epxmeli pazeo0Koll ¢
mMpexxo006bIMU KPAHAMU .

PerynupoBka kaxmoro npudbopa coxpaHseT o0Iue
THJIPaBIMYECKHE XapaKTEPUCTHKH CTOsIKA. B ocTanbHOM,
COXPaHSIOTCSl HEJJOCTATKH OJJTHOTPYOHBIX CHCTEM.

1I-00pasnvle 00HOMPYOHBIE CMOSKU C HUMICHEU PA3600KOU
U mepmMope2yisimopamu Ha 3aMbIKAWUX Y4aACmKax.
Temneparypa TEIUIOHOCUTENS CHIDKAETCS OT IIEPBOTO
pazmaTopa K mocieiHeMY, YTO TpeOyeT HCIOIb30BaHUS
MOCTETNIEHHOTO YBEJIMYECHHUSI MTOBEPXHOCTH HArpeBa
OTONHTENIFHBIX TPHOOpPOB. Ha Bocxozsmem ydacTke
CTOSIKAa CHIDKEHA TEIUIOO0Ta4ua PaguaTopoB.

(-

Cucmema c 08yxXmpyOHbIMU CIOAKAMU U 20PUZOHMATLHOU
00HOMPYOHOU PA3BOOKOLL.

Cxema T03BOJISIET 000PYAOBATh y3€i IIOKBAPTUPHOTO
ydeTa TeroBoi sHeprud. [Ipu oTcyrcTBrm Oaiirmacos
pEryJIHpOBKa OTAEIBHOIO PaguaTopa BEAET K U3MEHEHHUIO
TEIUIOOTA4H BCE PaNaTOPOB BETBH.

Cucmema ¢ 08yXmpyOHbIMU CINOSKAMU U 20PUZOHMATILHOLL
08yXmpyOHOU pa3800KOIL. PerymupoBka otmenpHO
B3STOr0 NpUOOpa HEe MPUBOANT K U3MECHEHUIO
TEMIIEPATYPhI B OCTATBHBIX MprOopax. Cxema mo3BosiseT
000pyZI0BaTh y3ell MOKBAPTUPHOTO yUYeTa TeIIOBOH
SHEPTHH.

Cucmema ¢ 08yxmpyOHbIMU CIOSKAMU U JTY4e801
KOMEKMOPHOU PA3800KOIL.

Cucrema sIBIsIeTCS caMoOil y0OHO# B OTHOIIICHHUH
BO3MOXKHOCTEH PETyJTUPOBKY, a 3HAUUT, U HanboJee
SKOHOMHUYHOH B 3KcIuTyaTanuu. Kaxmas monBoaka K
MpuOOpPy PacCUNTHIBAETCS HA MPOMYCK TEIIOHOCHUTENS
TOJIBKO JJIsL OJTHOTO KOHKPETHOTO mnpubdopa. Cxema
SIBIIICTCS] BEChMa YI00HOH ISl OpraHu3alliu
MOKBAPTHPHOI'O yueTa TEIUIOBOM dHeprun. Pacxom Tpyo
3HAYUTEJIBLHO BBIIIIE, YeM TPU OJHOTPYOHOH M
JBYXTPYOHOI cxemax.
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[Tpokiaaky METalIONOJUMEPHBIX TPYO MO MOMEIICHUSM PEKOMEHIYETCsl IPOU3BOJUTD CKPBITO: B CTSIKKE
T0J1a WM B IUTMHTYCHBIX KOpoOax. OTKphITas MPOKIJIaaKa TOMYCKAaeTCs TOJIbKO B MECTaxX, 3alllUIIEeHHbIX OT
BO3JEHCTBUS NPSIMBIX COJIHEUHBIX JIyUdeHl.

[Ipu mnpoxmanke B CTSKKE, METAJUIONOJMMEpHas Tpybda JODKHA MPOKIaAbIBaThes JHOO B
TEIUIOM30JISIIMH, JINOO B TOPPUPOBAHHOM IJIACTUKOBOM KOXKYXE.

B mpoekrax cucrteM OTOIUIEHHS U3 METAJIONOJHUMEPHBIX TPYO 00s3aTENbHO JOJDKHBI OBITH YKa3aHbI
MECTa YCTAaHOBKH ITOJIBUKHBIX U HETIOJIBUKHBIX OIOP B COOTBETCTBHH C YKa3aHUAMU pazjena 4.2.4.

B ciayyae 0oJHOBpEMEHHOr0o HCIONB30BAaHHS PATUATOPHOIO OTOIUIEHHMSI M CHUCTEMBbl BCTPOECHHOTO
o0orpeBa («TEIJIBI ION»), TPYOOHPOBOJBI PAJAUATOPHOIO OTOIUICHUS MPOKJIAAbIBAIOTCA HUXKE METEh
«TETJIOrO MO0JIay B MPOMEKYTKAX TEIIOM30JSIIIMOHHOTO ¢j0s (eM. puc.5.2.p. 1).

Puc.5.2.p.1 Cosmecmuas npoxiaoka mpyo paouamoprHoco OmonieHus U «menioco noia»

6

8

1 —ocnosanue (nauma nepexpoimus); 2 — napouzonayus, 3 — ymenaumens (NeHONOIUCMUPOT), 4 — apmamypHas cemka, 5 —
yemenmuas cmaxicka,; 6 — uucmoegou noa, 7- mpyoul nemeib « menjiozo noaay, § — mpyoonposoovt paouamopHo2o OMonIeHUs 8
uzonAYUU.
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5.3. Cucmemul 6cmpoenHo20 060zpesa

5.3.1. Hanonvnoe omonJienue (menvlii no.)

5.3.1.1. Ilpeumywiecmea HanoabHO20 OMONIEHUA

BopsiHble Teruible MObl MPOYHO BOILIM B apceHa] MHXKEHEpHOro o0OpyaOBaHHUs JoMa Oiaroaaps
CO3/IaHUI0 UMHU MaKCHUMaJbHO KOM(OPTHOTO Uil 4eJOBEeKa M JIOMAIIHUX XUBOTHBIX TEeMIIEpaTypHOIO
pexuma.

PaguaTopHoe oTomieHue, mojaepkuBas TpeOyeMylo CpPEIHIO TEeMIEepaTypy B MOMEIIEHUH, TaeT
JalieKo He MJeallbHOE paclipeieieHue TeMIleparyp 1o Beicote. 30Ha KoMpopTHOI Temmeparypsl (20-21 °C)
MPU PaJMaTOPHOM OTOIICHUH PACIOJIaraeTcsi Ha YpOBHE Tpyau crosiero 4denmoBeka (150 cm). Hwmxe
ypoBHs 40 cM OT mona Temmeparypa Bo3Ayxa He mpesblmiaeT A0 16-17°C, a mpuUNOTOIOYHBIA BO3YX
nporpeBaerca g0 temmneparyp 23-24°C. IlpumeHeHMEe HamoJbHOTO JIYYUCTOrO OTOIUIEHUS HPUBOIUT K
BEPTUKAJILHOMY paclpe/ieICHUI0 TeMIepaTyp, OIM3KOMY K UIeaTbHOMY, IIPH 3TOM COOJIIOAeTCsl TPHUHLIUT
— «TEIIBIC HOTH — XOJI0Has TostoBay (cM. puc.5.31.1.p.1).

Puc. 5.3.1.1.p.1 I'pagpuxu pacnpedenenuss memnepamypsvl no 6blcome nOMeueHus

‘ 16 17 18 19 20 21 22 23 24 25
| | N\l ] [ ] 2800 |
' | T~ 1T 1T paanaTopbl

+—t—+— Tennbin non '

+—t— ONTUMaNbLHO

HanosnpHoe oTomieHne HE CO3/1aeT TAKMX MOIIHBIX KOHBEKTHBHBIX IIOTOKOB, KaK pajlaTOphl, a TEM
0oJiee — KOHBEKTOPHI, TaK KaK TeMIIepaTypa HarpeBarolle MOBEPXHOCTH IOJIOB B 2-2,5 paza HUXKE, YeM y
TPaIUIIMOHHBIX HarpeBaTeNbHbBIX MPUO0poB. [Ipu 3TOM B BO3tyxe He HAOII0AaeTCs LUPKYISIIUS TBUIH.

Mcnonp30BaHne HANOJIBHOIO OTOIUIEHUS MO3BOJIIET CHU3UTh TEMIIEPATypy BO3/AyXa B IOMELIEHUU Ha
1-2°C, 4T0 HEe NPUBOAUT K CHUKEHUIO PE3YJIBTUPYIOLIEN TEMIIEPATYyphl 3a CUET MOBBIIICHUS paAUAllMOHHON
TeMIIepaTyphbl.

C TOYkM 3peHHs] UHTEphepa, OTCYTCTBUE B HEM TaKUX, Ka3aloch Obl, HEM30EKHBIX 3JIEMEHTOB, Kak
CTOSIKM U HarpeBaTresibHble MPUOOpPHI, O3BOJISIET B MOJHOM Mepe MCIOJIb30BaTh IUIOMIAAb KOMHATHI JUIS
pa3MeleH sl JIEMEHTOB JIEKOpa U BHYTPEHHET0 yOpaHCTBa.
5.3.1.2. Bo3mooicnocmu HanoivHo20 omonieHus

B psne myOnukaruii, TOCBAIIEHHBIX TEME HAMOJBHOTO JIYYUCTOTO OTOIUICHUS, YUTATENs YIOPHO
MOJTAJKUBAIOT K MBICIH, YTO B POCCUICKUX YCIOBHMSX TEIUIble MOJbl MOTYT OBITh JIMIIb  MOZIHBIM
JIOTIOJIHEHHEM K TPaJAMLIMOHHOMY pPaJMaTOPHOMY OTOIUIEHHIO. A Tak JIM 3TO Ha CaMOM Jiele, M Kak
OIPENICJIUTh Ty IPAHUILY, 10 KOTOPOH HAIOJbHOE OTOMJIEHHE MOXKET MOJHOCThIO BHITECHUThH PaJUaTOPHOE?

IlonblTaeMcsl MOJMYYUTHh OTBET Ha 3TOT BOINPOC [JSi COBPEMEHHBIX O KWIBIX 3/1aHUM, ONMPAsCh Ha
OTEYECTBCHHBIE CTPOUTEIbHBIC HOPMATHUBBI.
B CII 50.13330.2012 BBeneHO MNOHATHE «YIENbHOW XapaKTEPUCTUKHU pPACXo]a TEIJOBOW 3HEPIMM Ha

OTOIUIEHHE M BEHTHIAIMIO 3[aHUA» (k). DTa XapaKTepHCTUKA UYHCIEHHO pPaBHA PACXOAy TEIUIOBOI
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sHepruM Ha 1 M~ oTanIMBaeMoro o0beMa 31aHus B eIMHUILY BpEMEHHU NpH Hepenaze Temneparyps B 1 °C ,
1 UMeeT pasmepHocTs Br/(M -°C).
B 3TOM ke HOpMaTUBHOM JIOKYMEHTE NMPHUBEIEHBI TAOIUIIBI HOPMHUPYEMOW BEITUYHHBI gop

Hopmupyemas (6azosasn) yoenvmas Xapakmepucmuka pacxood Menio6ou dHepeuu Hd OmonieHue u
BEHMUNAYUIO MATIOIMAICHBIX HCUNBIX OOHOKEAPMUPHBIX 30AHULL
Tabnuya 5.3.1.2. m.1

Ilnomane VnenbHas xapakTepucTtuka , Br/(m 2 -°C), Ipu KonmyecTBe sTaxeil
31aHUS, M2 1 2 3 4

50 0,579 - - -

100 0,517 0,558 - -

150 0,455 0,496 0,538 -

250 0,414 0,434 0,455 0,476
400 0,372 0,372 0,393 0,414
600 0,359 0,359 0,359 0,372
1000 u 6onee 0,336 0,336 0,336 0,336

Hopmupyemas (6azosas) yoenvmas Xapakmepucmuka pacxood Menio6ou dHepeuu Hd OmonieHue u
BEHMUIAYUIO 30AHULL

Taoauuya 5.3.1.2. m.2

Tum 3713675 VY aenbHas XxapakTepucTHka , Br/(m> -°C), Ipu KOIH4ecTBe dTaxei

1 2 3 4,5 6,7 8,9 10,11 | 12wm
BBIIIE
0455 (0414 |0372 |0,359 |0,336 |0319 |0,301 |0,29

Kunsre,
MHOTOKBapTUPHbIE,

TOCTHHMIIBL,
0O0LIEKUTUS

I 0,394 (0382 |0371 |0,359 |0,348 |0336 |0,324 |0,311
OJIMKJIMHUKH,

I/IHTepHaTBI,
JieyeOHbIe
YUpEKIACHUA

JIOIIKOJIbHBIE 0521 10521 |0521 |- - - - -

YUPEKICHUS,
XOCIIUCBI

C 0,266 |0,255 |0,243 |0,232 |0,232 |- - -
€pBHUCHOTO

o0cImy>)KMUBaHUS,
KYJIBTYPHO-
JOCYTOBEIE,
TEXHOMAPKH,
CKJTaJIbI

0,417 |0,394 (0,382 |0313 |0,278 |0,255 |0,232 |0,232

AJIMUHHUCTpPATHBHbIE

(odwucer)

IIpoune
00IIIeCTBEHHBIE

0,487 |0,44 0,417 |0371 |0,359 |0,342 |0,324 |0,311
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OmnpenensirormuM (HakTOpoOM TPU OICHKE MPEACTIbHBIX 3HAYCHUH YIEIhHOTO TEIMJIOBOrO MOTOKA OT
JJIEMEHTOB CHCTEMBI TTAHEJIHBHOTO OTOIJICHUS, SIBIIIETCSI MAaKCUMAJIbHO JOMYCTHMAsk TEMIIepaTypa
MOBEPXHOCTH Toja (cM. mabauyy 5.3.1.2.m.3).

Jonycmumvle memnepamypsvl HOGEPXHOCHU NONA Tabauya 5.3.1.2.m.3

Ne Haumenosarnue 30mvi Jlonycmumasn memnepamypa, C
CI160.13330.2012 DIN 4725

1 [TocTostHHOE TpeOBIBaHUE JTFOACH 26 29

2 To ke, BO BlIaXKHBIX IOMEIICHUIX 31 33

3 Bpemennoe npeObiBaHME THOACH 31 35

4 To ke , BO BIaKHBIX IIOMEIICHUSIX 35 35

5 MakcumanbHas TeMIepaTypa 1o ocu 35 -
HarpeBaTeIbHOTO 3JIEMEHTA

6 [Tpu mapkerHbix nonax (1.3.9. CII 27 -
41-102-98)

Jlnig onpesiesieHns MaKCHMalbHOTO yJIEIbHOIO TEIUIOBOTO MOTOKA OT TEIIOrO I0JIa, MOKHO HCIIOIb30BaTh
dopmyny, pekoMeHaoBaHHyI0 eBporneiickumu HopMamu DIN EN 4725-3 nns untepBana Temmeparyp
BHYTpeHHero Bo3ayxa ot 18 °C go 25°C;

q=8.92(t, -t )", Br/m2

CpenHioro TemrepaTypy 1noja B OCHOBHOM 30He nomenieHus mpumeM 26°C, a B KpaeBbIX 30HaX MIMPUHOMN
0,75m (Bmonw HapyxkHBIX cTeH)- 31°C. IIpu 3TUX YCIOBUAX BO3ZMOXXHOCTH HAIOJIBLHOTO OTOIIJICHUS IS
KHUJIBIX TIOMEIICHUH ¢ TeMneparypoi BHyTpeHHero Bo3ayxa 20°C  takoBsl (cM. Tabmuity 5.3.1.2.m.4).

Cpeonuii yoenbHulil meniogoil ROMOK Om mMenno2o noia npu memnepamype nomeuwienusn 20°C

Tabnuua 5.3.1.2.m.4

TTonoxxenue Jonst kpaeBBIX 30H B 00MICH VYV nenbHbIN TEMI0BOM MOTOK, BT/M2
TIOMEILCHUS toaau, %

OCHOBHAs 30Ha | KpaeBasi 30Ha | CpPEIHUM
psnoBoe 25 64 1247 79,2
yTJI0BOE 39 64 1247 87,7

Ucnone3ys pannpie t1admui 5.3.1.2. m.1 u 5.3.1.2. m.2 nis KuiablX 3aHUN, B KOTOPBIX BBICOTA dTaKa HE
MPEBBINIACT 3 M, MOXHO TOJYyYUTh 3HAYCHHE TPEOYEeMOro YAEIBbHOrO TEIJIOBOTO TMOTOKA C MOBEPXHOCTH
0J1a TIPU Pa3IMYHBIX PaCYETHBIX TeMIIepaTypax Hapy»KHOTo Bo3nyxa (mabauya 5.3.1.2. m.5).
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Tpeobyemblit menyoeoii NOMOK ¢ NOBEPXHOCHU MEN1020 NOA Taonuya 5.3.1.2.m.5

Temnepatypa |Tpebyemeld yoeneHER TENNOEOR NOTOK (BT/MZ) NpKM 2HAYEHUW YO ENEHOR xapakTepucTHiM (Briim «°Ch),
Hapy#HOr
BOZNY XA 053] 056) 054] 0521 05 048] 046 044 042] 04 033] 036] 034 032 03] 023
-15] BO3| 583|) 567| 546| 525 504| 483 462 441 421 399 38| 3B57| 3536 315 X894
-16| 62 64| B0 ,48) 58 32| 56,16  54[5184|49F5|47 52|4536) 432| M 04|3885(3672|34 56| 3244|3024
-17| 64 38| 6216|159 94| 57 72| S55[53 28|51 06|48 54| 4662 44.4|4218|3996( 3774|3552 33 3|31 .08
-18|66,12|63.84| 6156|5928 &7[5472|5244|5016)47 88) 4565|4332 M1 04[ 3576|3645 342|931 92
-19| 67 85| B5,52|63,18| 60 84| S55[56,16|53 52|51 48| 4914) 4658|4446 421239 78|37 44| 3511|3276
20| B9F) B72) B438| B24| BO| 57F| 552 A28 04| 48| 455| 432 408| 384 35| 3358
-21|71,34| 6888|666 42|63 96| B15[5904|5655|54 12|51 66) 4992|4674 44 258( 4 82|39 56| 3659|3444
-2\ 7308 7056)| 6304|6552 B3[BOAS|S57 95|5544|5292) 04|47 83|45 36( 42 84|40 52| 37 8|35 28
-23| 7482|7224\ B9 66| 67 08| BAS[B192|59 34|56, 76|54,18] 516|4902| 46 44453 86|41 28| 3837|3612
-24| 7B 56| 7392)|71,23|68 64| BE[B335|6E072| 5303|5544 5208|5016 47 5244 85|42 24| 395|3696
-25| 783 78B| F23| YO2| B75| B45| B21| 594 8657 54| 513| 456[ 455| 432 405] FF S
26| 800477 28| 7452|7176 B9|BE 24|63 45|60 72|57 96) 552|582 44| 49654592 44 16| 414|353 64
7| 81,78| 7896|765 14|7332| FOS|E7BE|B485| 6204|5022 56.4|5358| 50 76(47 94|45 12| 423|139 48
-28| 8352|8064 77 76| 7488 V2[B91Z|BE 24|63 35|60 48) 56|54 .72|51 8445964505 4324032
-9\ 85 26| 82.32|79.38| 76 44| F35|F05E|E7 B2 B4 B3| B1,74) SB8|5586|5292(4995]47 04 44114116
-30] 87 84 & /8] 75| 72| B3| BB B3| BO| 57 54 &1 48] 45] 42
-31|88,74| 8568|582 62| 79 56| VES[73 44|70 35|67 32|64 26| B1,2|58 14|55 05852 02| 45596 45942384
-32| 90 48| 87 36| 84 24| 81,12  FE[F4 8585|7176\ 683 h4| 6552 B24|59 28|56,16(55 04| 49592 4685|4365
-33| 9222|189 ,04)| 85 86| 82 B8| VO5|VE 32| 73,14\ B3 95| BE 78| B3 6|60 42|57 2454 06|50 85| 47 7|44 52
-34| 9355|090 72) 87 48|84 24| B[PV FE|F4 52|71 ,28|6804) B48| 615658 32(55 05| 5184] 4856|4535
-35| 957 924 891| 8558 825 V92| V59| Y2B| B33 BB| B2F| 594 S61| 528| 495] 462
-36| 97 44|94 08) 90 72| 87 36|  B4|80E4|77 28|73 52| 7/056) B 2| 6384|660 458(57 12|53 76| 504]47 04
-37 | 9918 95,76| 92 34|88 92| B5 5|52 058|7865|75,24|7182) B3.4|6493| 61 56(5514|54 72| 51 3|47 83
-38| 1003997 44|93 96|90 48| &7[58352|8004|7656|7308) BIG| 66 12|62 B4[ 59 16|55 65| 522|148 72
-39 1027199,12) 95 58| 92 04| 85 5[54 96|51 42|77 83| 74,34| 70B|67 26|63,72(6B0,18| 5664 53,143 56

KpacHbIM 11BETOM BbII€NIEHBI 3HAUEHUSI YJIETBHOTO TEIJIOBOTO MOTOKA, TPU KOTOPOM HAIMOJIbHOE OTOIJICHUE
HE MOXET MOKPBITh TEIJIONOTPEOHOCTh MOMEIIEHUS. 3a UCKIIOYEHHEM OJHOKBAPTUPHBIX KHUIIBIX JOMOB
MaJoll TUIOMIAAM TemJbld MOJd B POCCHHCKHX KJIAMMATHYECKMX YCJIOBHAX NPH COOJTHOJEHUHN

HOPMATHBHBIX TPeOOBAHUI MO TEIUIOBOI 3amMTe CNOCO0eH BO3MECTUTh TeILIONOTEepH 4epe3
OrpakIame KOHCTPYKIIHH.

Kpome Toro, mpu pearbHOM NPOEKTUPOBAHUU JOJDKHBI YUUTHIBATHCS ClEAYIoLue GaKTophl:

- TIPY HAIOJIBHOM OTOIUICHHH TeMIIepaTypy BHYTPEHHETO BO3yXa B MOMEIICHUHA MOXHO MPUHSATH Ha 1,5-2
°C HuUXKe, 4eM MpHU paJuaTOpHOM OToIUIeHuH. [Ipu 3ToM pe3yiabTupyromas (ourymn@aemas) TemnepaTypa Juist
YelloBeKa HE H3MEHUTCS, TO €CTh YPOBEHb KOM(POPTHOCTH OCTAHETCS TIPEKHUM;

- IJTAHUPYS OTOIUIEHHE MOMEIEHHUH C IOMOILbIO CUCTEM BCTPOEHHOTO 000rpeBa MOKHO 3aJI0KUThH B MTPOEKT
KOHCTPYKIHUIO OTPaKAAOMINX KOHCTPYKLHM, YIOBIETBOPSAIONIYIO BO3MOXHOCTSIM IPOEKTHON CHCTEMBI
OTOIUICHUS;

- CcaM YeJIOBEK TOXKE SIBIIETCS CBOCOOPA3HBIM «TEIUIOICHEPATOPOMY, Pa3BUBAsl Jake B COCTOSIHHH TOKOS
«TeroByl0 MomHOocTe» B 80-100 Bt ( B 3aBUCHMMOCTH OT MacChl Teja), 4YTO J00aBIsSET K
TEIUIONOCTYIUICHUSIM B 5-8 BT/M2 ¢ 4enoBeka;

- B JIOTIOJTHEHHE K TEIJIOMY IOy MOKHO HUCIIOJIb30BaTh (PparMeHTapHOE «HACTEHHOE)» OTOILICHHUE;

- B KOHIIE KOHIIOB, 5 CYTOK B TOJy, IIPH KOTOPBIX (IO CTATUCTUYECKUM JIaHHBIM) HAOIIOAAETCs pacyeTHAs
3UMHSISL TemIepaTypa, MOXHO JHOO MOCTYMHUTHCS MPOBETPUBAHHMEM, JHOO HCIOIb30BaTh KaKOW-IHOO
JIOTIOJTHUTEIBHBIA UCTOYHHUK Teruia (HampuMmep, TEIUIOBEHTUIISATOP), T.K. TPU MPEBBIIICHHH PACUCTHOU
TEMIIEpaTyphl pauaTOPHOE OTOIUICHHUE TOKE HE CIIPABUTCS C BO3MEILIEHUEM TETIONOTPEOHOCTH.
[IpuBeneHHBIMHM JaHHBIMU XOTEJOCH OBl MOKOJIEOATh OBITYIOIIee 3a0iyKACHHE, YTO «ceBepHee PocroBa
TEIUIBIN MOJT HE MOXKET KOHKYPUPOBATh C paJuaTOPHBIM OTOIJICHHEM». MOXKET U yCIelHO KOHKYpupyeT. B
Ounnsaaun, [Beunu, HopBerun m  Jlanuu Oomee 45% KWIBIX JOMOB OTAIUIMBAIOTCS C TOMOIIBIO
pa3IUYHBIX 0€3paguaTOPHBIX CUCTEM JIYYUCTOTO 000TpeBa.
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5.3.1.3. Koncmpykmuenusie peuieHusa menvix nojioe

[Tpu ycTpoiicTBE BCTPOCHHBIX CHCTEM 00OTpeBa MPUMEHSIFOTCS JIBa CITIOCO0a KOHCTPYKTUBHBIX PEIICHHIA:

- «MOKpBIH» CIOCO0, TPU KOTOPOM HArpeBaTEIbHBIM JJIEMEHTOM CTAaHOBHTCS  MOHOJIMTHAs TUIMTA W3
0eToHa WJIM IIEMEHTHO-TIECYAHOTO PACTBOpPA C BCTPOCHHBIMH TPEIONIMMH TpyOONpoBOAaMU (CM. pHLC.
5.3.1.3.p.1);

- «cyxoii» croco0. B 3ToM ciiyuae MOHONUTHAS TUIMTA OTCYTCTBYET, @ pABHOMEPHOE paclpesiesieHHe Teria
OoT  TpyOOmpoBOJOB  oOOecreYnBaeTcsi  AIIOMUHUEBBIMH  WJIH  CTAIBHBIMH  OIIMHKOBAaHHBIMHU
TeIIopaclpeAesiomuMu  d1eMeHTaMu  (cM. puc. 5.3.1.3.p.2). Takas KOHCTpYKIUS , KaK IPaBUIIO,
UCTIOJB3YEeTCsI IPH ACPEBIHHBIX MEPEKPBITUSIX ISl 00JIErdeHust 00IIel Harpy3Ku Ha OaiKu MepeKpPhITHSI.
Puc. 5.3.1.3. p.1 Koucmpykyus « MOKpO20» menio2o noid

1 — ocnosanue (nauma nepexpvimus), 2 —napouszonsiyus,; 3 — ciou ymenaumens (NeHONOAUCUPON), 4 — yeMeHmHO-Nnecuanas uiu
bemonnas cmsadicka; 5- kieesotl o, 6 — uucmogoe HanoabHoe nokpvimue: 7 — demngepnas ienma, 8 — apmamypuas cemxa, 9 —
mpyobl Mennozo noaid.
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Puc. 5.3.1.3. p.2 Koncmpykuyus «cyxo2o» menyoz2o noia

1 — nomonounas noowusexka, 2-napouszonayus, 3 — cioil ymeniumeins, 4 — meniopacnpeoenaiowue NAHeIU U3 ATOMUHUA UTU
OYUHKOBAHHOU cmanu, 5 — «uepHulll noay uz aucmosozo mamepuana (I'BJI; JICII, ¢hanepa u m.n.); 6 —uucmosoe HanoavbHoe
nokpeimue; 7- mpyosi menioeo noia, 8 —naunmyc,; 9 —oanku nepexpovimusi.

5.3.1.4. Packnaoka nemenb

[IIar meTenp TEIOro MoJIa ¥ AUaMETP TPYO TOJDKEH OMpenesaThCs pacueToM. JIJIst KBapTUP B KOTTEIDKEH
B OCHOBHOM HCHOJIb3YETCsl MeTajuiononumepusie Tpyosr 16x2,0. s oGieryeHus 3a1aun BeIOOpa mara
MeTehb MOYKHO BOCITOJIB30BAThCS MPAKTHIECKOU Tadmute 5.3.7.4.m. 1.

Pexomenodyemulii wwaz mpyd menyiozo nona Taoauya 5.3.1.4.m.1
Yoenvnvie mennogoti nomox, Bm/m2 Pexomenoyemvlil wae
nemeib,mMm
Ho 50 200
Ot 50 no 80 150
Cepime 80 100

Hano yuects, uto mar netenb MeHee 80 MM TPYJHO OCYLIECTBUTH HA MIPAKTUKE U3-3a MAJIEHBKOTO pajnyca
n3ruba TpyOsl, a mar 6osiee 250 MM He peKOMEHAYETCs, TaK KaK BO3HUKAET OIIyTHMasi HEpaBHOMEPHOCTb
MIPOrPeBa «TEIJIOTO MOJIay.
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CymiecTByeT HECKOJIBKO CIOCOOOB pacKJIaJKd TeTelnb TEeIUIoro Imona mo mnomenieHuto.  HawuGonee
NPEANOYTHTEILHBIM BAPHAHTOM SIBIISICTCS YKJIaIKa JBOMHBIM MeaHIpoM («yinuTKoii»). [lo cpaBHEHHUIO ¢
pacKIagKon «3MENKOM» 3TOT BAPUAHT UMEET CIEAYIOLIME MPEUMYILECTBA:

- koanuecTBo TpyO Ha 10-12% menblie;

- THUIpaBIMuYecKue motepu Hmwxke Ha 13-15%. D10 0OBSCHSETCS TEM, UYTO MpPHU ABOWHOM MEAHIPE Mallo
«Kanadeir» (3J1eMeHTOB 1moBopoTa TpyOs! Ha 180°);

- TIPOTPEB MoJia UAET Oosiee paBHOMEPHO IO BCEH IJIOLIAIM M3-3a YepeNOBaHHUs MOAaroueil u oOpaTHOM
Tpy0. OnmHako, HW3-3a 3TOTO K€, NMPH JAaHHOW pacKiIaJKe HE CJleayeT 3aJaBaTh PacUYCTHBIA Ieperaj
TeMIeparyp TemioHocurens Boiue 5 °C.

Puc.5.3.1.4. p.1 Cnocobvl packnadku nemenv menuiozo noia
9 OBOWHOW
3MEUKa MeaHap

S G 7 )

(?,

\N

TpyOs! Temioro moja HY>KHO pacKJIaAbIBaTh TAKUM 00pa3oM, YTOObI TEIIOHOCHTEh CHavaja MOCTynal K
Hau0OoJee XOJ0IHBIM 30HaM MOMEIIeHUs (OKHA, HApY>KHbIE CTEHBI). Y CTEH , BJIOJIb KOTOPBIX IJIAHUPYETCS
paccraHoBKa MeOenu, TpyObl TEIIOro MoJia cielyeT yKiaaabBaTh Ha paccTosHUU 300 M OT CTEHBI.
Jlyis paBHOMEpPHOTO NPOrpeBa IUTUTHI TEIJIOrO Mojia TPYObl JOKHBI MPOKIAABIBATHECSA MO BO3MOXKHOCTH
NapajuieNbHO JIPYT IPYTY.
HapamuBate meTau TEemIoro moja J0MycKaeTcsi TOIbKO ¢ MPUMEHEHUEM Ipecc-PUTUHTOB
( IpH ATOM CONPOTHUBIICHUE (PUTHHIOB BKIIIOYAETCS B THAPABINYECKUNA PACUET).
MaxkcuManibHasi JJIMHA OAHOM METIM TEIUIOro I0Jjla OMNPENENAEeTCS BO3MOMXKHOCTAMU LMPKYISILIMOHHOTO
Hacoca. [ KOTTeIKHBIX M KBAPTHPHBIX CHCTEM 3KOHOMMYECKH IIeIeCOO0pa3HON CUMTAeTCs CHCTeMa
HaIlOJIbHOTO OTOIUIEHHs, IOTepu JaBieHHs B  Kotopoil He mnpesbimaror 20 KIla (2 M Bog.ct.).
PykoBoacTBYysiCh 3TUM TpeOOBaHWEM MOYKHO PacCUMTaTh, UYTO MakCcUMaibHas JuyiuHa netin u3 MIIT 16x2,0
He poikHa mpeBbimathk 100-120 M. Yaobuee nmpunumarh miuHy 100M, Tak Kak 3TO SBISETCS pa3MepoM
nonHoro pyiaoHa MIIT u He Tpebyer momosHHWTENbHOTO coenuHeHHs. [lmomane mona, oOcmyKnBaemas
OJIHOM TeTsei, 3aBUCUT OT MPUHATOrO 1ara TpyO, W B KBaJpaTHBIX METpax MPUMEPHO paBHA Iary Tpyo,
BBIpR)XEHHOMY B caHTUMeTpax. To ecTb, pu mare Tpyo 15cM, miomans 00CIy>KHBaeMoro Mmojia COCTaBIsAET
15 m2.

[Tocne yknanku TpyO ClieAyeT BBIOTHUTH UCIIOTHUTEIBHYIO CXEMY, i€ YKa3aTh TOUYHYIO MPHUBS3KY Oceit
Tpy0. DTO HE0OX0AUMO, UTOOBI ITPH JATbHEHITNX padOTaxX WK PEMOHTE HE MOBPEIUTH TPYOY.

121



5.3.1.5. Tpebosanusa k cmaxicke

CrsKka Temoro moJsia J0JDKHA 00jafaTh AOCTATOYHOW IUIOTHOCTBIO JUIsl CHM)KEHMSI MOTEph TeIuia OT
TpyOONPOBOJIOB , U TIPOYHOM JIJIsi BOCHPHSTHS HArpy3oK Ha moji. Kak mpaBmiio, CTSKKa BBIOJIHACTCS H3
LIEMEHTHO-TIECYaHOT 0 PacTBOPa C MCIIOIb30BAaHUEM IJIACTH(PHUKATOPA.

[TnacTudukaTop  MO3BOJISAET CHENATh CTSKKY Ooyiee TUIOTHOM, 0€3 BO3AYIIHBIX BKIIIOYEHHUH, YTO
CYUIECTBEHHO  CHH)KA€T TEIJIOBbIE IOTEpPU M TMOBBIMIAET MPOYHOCTh CTHKKU. OJHAKO, HE Bce
miacTu(pUKaTOpsl TOAATCS s JaHHOW 1emd. JIJis TeIublX TOJIOB  BBIMTYCKAIOTCS  CHEIHANIbHBIC
HEBO3JyXOBOBJICKaromue  Iuractudukaropsl (Hanpumep Cuzap, Kilma Therm ), ocHoBaHHbIE Ha
MEJIKOIUCIIEPCHBIX YEITyHUaThIX YAaCTUIAX MUHEPATbHBIX MATEPHUATIOB C HU3KUM KOI(PPUIIMECHTOM TPEHUS.
BonbIIMHCTBO K€ UCTONBb3yEeMbIX B CTPOUTENHCTBE MIACTU(DUKATOPOB SIBISIFOTCS BO3yXOBOBIIEKAIOIINMH,
9TO B PE3YJIbTAaTe MPHUBEAET K MOHMKEHUIO TPOYHOCTH U TETUIOMPOBOIHOCTH CTsDKKU. Kak mpaBmiio, pacxon
mactTudukaTopa coctaBiseT 3-5 1 Ha M3 pacTBopa.

MuHuMaNbHas TOJNIIWHA CTSKKWA HaJ TpyOamu He JOJKHA ObITh MeHblie 30MM. B ciydae, korga HYKHO
BBITIOJIHUTH CTSDKKY 20MM, HaJl TpyOaMu JOJIKEH YKIIaIbIBAThCS JIOTIOTHUTEIbHBIN CJI0M apMaTypHOU CETKH.
Tonbiie 20MM ake apMUPOBAHHAS CTSKKA OBITH HE MOXKET.

[IpyunHaMu TOSIBIEHUS TPEIIMH B CTSXKKE «TEIUIOTO IOJia»  MOXET ObITh HHU3Kas MPOYHOCTD
YTEIUTUTENSI, HEKAYeCTBEHHOE YIUIOTHEHHE CMECH IMPHU YKJIAJKe, OTCYTCTBHE B CMECH IIAaCTH(HUKATOPA,
CJIMIIIKOM TOJICTasl CTsDKKa (ycaJouyHble TpemuHbl). YT0OBI M30ekaTh TPEHIMH CICAYET MPHACPKUBATHCS
CIIETYIOIIUX TPABUI:

- IUIOTHOCTH YTEILIUTENS (MIEHOTIOIUCTHPOIIA) MO/ CTSHKKOM T0bkHA ObITh He MeHee 40 Kr/m3;

- PacTBOp AJISI CTSIKKHU JOJKEH OBITh yI000YKIIaAbIBAEMBIM (IIACTHYHBIM). O05S3aTeIhbHO UCTIONB30BATh

macTuuKaTop;

- 4TOOBI N30€XKaTh MOSBICHUS YCATOUYHBIX, TPEIIMH B PACTBOP CIIEAyeT AOOABUTH MOJUIPOIIICHOBYIO

¢bubpy u3 pacuera 1-2kr ¢ubpsl Ha 1 M3 pactBopa. [[s CHIOBBIX HArpy>KCHHBIX IOJIOB JUISI TEX XKeE

I[eJIei UCTIONIb3YeTCs cTalbHas Gpuopa.

CrspKka mocie 3ajMBKH JOJDKHA HabpaTh JOCTaTOYHYIO MPOYHOCTh. Yepes 3 CyTOK B €CTECTBEHHBIX
ycloBusiX TBepaeHus (0e3 mogorpea) oHa Habupaer 50% mpouHocTtH, 3a 7 cytok -70%. IlonHblit HaGOp
MPOYHOCTH 10 MPOCKTHOW MapKU MPOUCXOIUT uepe3 28 cyTok. Mcxoas U3 3TOro, 3anyCcKaTh «TEIUIBIN MO
PEKOMEHIyeTCsl HE paHee, YeM Yepe3 3 CYTOK mocie 3aiuBKu. Hy)KHO MOMHHTBH, UYTO 3aIMBKY PacTBOPOM
«TEIJIOro MoJia» HY>KHO MPOU3BOIUTH , 3aIIOJIHUB TPYOOIIPOBO/IBI [T0JIa BOJIOH C JaBieHueM 3 Oapa.

5.3.1.6 Tpebosanua k ymenaumenro

Crnolt yreriuTensi B KOHCTPYKIIMHM TEIJIOrO MO0JIa yYMEHbBIIAeT MOTEPH TeIla B HUKHEM HaIlpaBJICHUU, TEM
caMbIM MOBBIIAS KOIPPUIIMEHT IMOJIE3HOTO JEHCTBUS HAMOJBHOIO OTOIUICHUS ( OTHOIIEHHE TEMJIOBOTO
MOTOKA, B HAIIPABIICHUHU OTAIUTMBAEMOT0 TIOMEIIEHUS K 00IIeMy TETNIOBOMY TIOTOKY OT TPyO TEIUIOro Moja).
Kpome Temnon3onsuOHHBIX CBOWCTB YTEILIUTENb JOJDKEH 00JaJaTh MPOYHOCTHIO, OOecreyuBaroneit
BOCHIPUATHE HATPY30K OT COOCTBEHHOTO BECa BHINIETEKAIIEH KOHCTPYKIIUU TT0Ja U MOJIE3HON Harpy3KH Ha
noJi. B HauGombIIel CTeNneHn 3TUM YCIOBHSIM YIOBJIETBOPSIOT IUIUTHI U3 MEHOMOIUCTUPOIIA C MIOTHOCTHIO
He Hke 40 kr/m3.

[Ipu pacdere TONUIMHY CJOSA YTEIUIUTENS] HAJICKUT OMNPENENATh W3 YCJIOBUS, YTOOBI MOTEpU TEIUIa B
HUKHEM T0JIOKEeHHH He TipeBbInanu 10% ot o0Iero TerioBOro NoToka ot Tpyo.

5.3.1.7 Apmamypnas cemxa

ApMatypHasi ceTka B KOHCTPYKLHUHU TEIUIOrO IoJIa YKJIaAbIBaeTcs MoBepx cios yremurend. Cerka
BBITOJIHSAET CIEAYIOIue PYHKIUU:

- BOCIIPMHUMAET pacTArMBaIOIIMe YCHIINS IPU MPOruodax MiUThl TEIUIOro MoJa;

- MEpeKpbIBACT KaHaJbl B CJO€ YTEIUIUTENS , KOrZa B KOHCTPYKIMH II0JIa MPOJOXKEHBI TPYOOIPOBO/IBI
APYTUX CUCTEM (paZinaTOpHOE OTOIUIEHUE, BOAOIPOBO/], KaHAIHU3ALKsA);

- SBJSIETCS YAOOHBIM KapKacoM Ui KPeIIeHHsI TpyO TEIIoro moa.

P uMIOpTHBIX MPOU3BOAUTENEN MOCTABJIAET CIELUAIBHYIO OLMHKOBAHHYIO CETKY Ul TEIUIBIX IOJIOB C
pazMepamu stueliku 150x150. B npakTrke 0T€4eCTBEHHOIO CTPOUTENIBCTBA  Yallle UCIIOJIb3YETCs Ki1aJouHas
CceTKa W3 apMaTypHOH mpoBonokd Bpl @ 5 MM ¢ marom saer 50 x 50 M.
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5.3.1.8 Tpebosanus Kk uucmosomy noKpvimuio noaa
Jlyume Bcero 3QeKT «TErIoro moia» ONIYIIAeTCs MPU HAMOJIbHBIX MOKPHITHIX U3 MaTEpUAIOB C
BBICOKUM KO3 (QHUIHMEHTOM TEIUIONPOBOAHOCTH (KEepaMuyecKas IUIUTKa, OETOH, HaJUBHBIC IIOJIBI,
0E€30CHOBHBIN JIMHOJICYM, JJaAMUHAT U T.I1.).
B cnyuyae ucnonb30BaHUS KOBPOJIMHA, OH JOJDKEH MMETh 3HAK MPUTOJHOCTH JUIS MCIIOJIB30BAHHS Ha
TeruioM ocHoBauuu (puc.5.3.1.8.p.1)

Puc.5.3.1.8.p.1 3naxk npuzoonocmu Koeponuna

[Tpourie cuHTeTHYECKHE MOKPHITUS (JIUHOJIEYM, PEJIHH, JJAMUHUPOBAHHbBIE TUIMTHI, IJIACTUKAT, TUTUTKA
I[IXB u T.JI.) AOMKHBI MMETh 3HaK 00 OTCYTCTBMM TOKCHYHBIX BBIICTICHHH TPU TOBBIIICHHON
Temmeparype ocHoBanus (puc.5.3.1.8.p.2)

Puc.5.3.1.8.p.2 3nax npuzoonocmu nokpvimus nona

1/7

[Tapker, mapkeTHble IIUTBI U JOCKU TaKXKe MOTYT HCIOJIb30BATbCA B KAuyeCTBE MOKPBITHS «TEILIBIX
II0JIOB», HO IIPU 3TOM TeMIlepaTypa Ha MOBEPXHOCTHU I10JIa HE JOJKHA npeBbimath 26°C U B cocTaB
CMECUTENIFHOTO Yy371a 00s3aTeIbHO JOJDKEH BXOAMTH MPEIOXpaHUTENbHBIN TepMmocTtar. Hamo Taxoke
YUUTBIBATh, YTO BJIAXHOCTb MAaTEpPHAJIOB MOKPBITHS I0JIa U3 €CTECTBEHHOW APEBECHHBl HE JOJKHA
npeBbImaTh 9%. PaboThl 10 yKIiIagKe MapKeTHOTO WM JIOUIATOTO MOJIa Pa3peliaeTcs BECTH TOIBKO MPH
TeMmeparype B nomenieHuu He Hike 18°C u BnaxHocTu He 6oiee 40%.

5.3.1.9 Hcnonv3osanue antomunuesoii ghponveu
MHorue nocTaBIIMKH 3JIEMEHTOB CUCTEM TEIJIOrO I0JIa PEKOMEHAYIOT IOBEPX CJIOS YTEIUIMTENs
YKJIaJbplBaTh  CJIOM  aJIOMMHHMEBOM (oabru. BeimyckaroTcss Takke TOTOBble  (OJIBIUPOBAHHBIE
TEIJIOU30JISIIUOHHBIE MAThl U IIJIUTHI.
B cnyuasx, xoraa TpyObl TEMIOro Mojia yCTaHABIMBAKOTCS B BO3YLIHON MpOCIIONKe (Hampumep,
B TOJax MO Jiaram), (OJBIMPOBAHUE TEIUIOM3OJIMH TMO3BOJSET OTPAa3UTh OOJNBIIYI0 YaCTh JIyYHUCTOTO
TEIUIOBOr0 MOTOKA, HampaBJIE€HHOrO BHU3, TeM caMmbiM yBenuuuB KIIJ[ cuctemsbl. Takyro ke poib urpaer
¢onbra mpu ycTpoiicTBE MOPU30BAHHBIX (Ta30- UM MEHOOETOHHBIX CTsDKEK). Ecnu cTskka BRIOMHACTCS U3
IUIOTHON LIEMEHTHO-TIECYaHOM cMecH, (DOJIbIMPOBAHNE TEIIOM3O0JIALUN MOXKET ObITh OMPAaBAAHO TOJIBKO B
Ka4yecTBE JIOTOJHUTEIBHOW THUAPOU3OISILNHU, T.K. OTpaXKarollue CBOWCTBa (DOJIBIM B ITOM ciydae ceOs
IPOSIBUT HE MOT'YT U3-3a OTCYTCTBUS TPAHULIBI «BO3LYX/TBEPAOE TEIO».
HyxHO MMeTh B BHIy, YTO CJOW aJIOMHHHUEBOH (OJBIM, 3aIMBAEMBIA LIEMEHTHBIM PAaCTBOPOM,
00513aTEeNIbHO JOJDKEH MMETh 3alllUTHOE MOKPBITHE U3 MOJIMATHWIEHOBOH IUICHKH, B IPOTUBHOM CIly4yae MO
BO3JICUCTBUEM BBICOKOIIEJIOYHON cpelbpl LieMeHTHoro pactBopa (pH=12,4) amoMuHMII MOXeET

Pa3pyIIUTHCS.

5.3.1.10. Ilapou3zonayua u cudpousonayus

[Ipu «MOKpoM MeTo/Ae» YCTPOMCTBA TEIUIBIX MOJOB MO MEPEKPBHITHSAM, €CIU B apXUTEKTYpHO-
CTPOMTENLHOM YacTH MPOEKTa HE MPETyCMOTPEHO YCTPOMCTBO MApOU30IISALIMU, PEKOMEHIYEeTCS YKIIAbIBATh
[0 BBIPOBHEHHOMY MEPEKPBITUIO CIION MEepraMmuHa JUisl MPeJOoTBpallleHHs] MPOTEKAHUS Yepe3 MEepPEeKpPhITHE
LIEMEHTHOTO MOJIOKa BO BpeMs 3allUBKH CTSXKKU. Eciii ke B MPOEKTe MEXKAYITaKHas NapOU30JISAIIH
MPEeIyCMOTPEHA, TO JOTIOTHATEIFHO THIPOU3OJISINIO YCTPAUBATh HE 0053aTEIBHO.
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FI/II[pOI/BOJI}II_II/I}I BO BJIAXXHBIX ITOMCIICHUAX (BaHHbIe, CaHy3JIbl, AYHICBLIC U T.H.) YCTpanBacTCsa B
OOBLIYHOM MOPAAKE IMMOBEPX CTAKKU (TCIIJIOTO ITOJIa».

5.3.1.11 Jleghopmauyuonnvie uiswt

TonmuHa nedopMalMOHHOTO IIBA  PACCUMTHIBACTCS, HCXOIs U3 KOX(PQHUIMEHTa JHUHEHHOTOo
pacCIIUPEHUS CTKKU OLCT=13XIO'6 1/°C. Jlns momemeHuii ¢ IJIMHHON CTOpoHOW MeHee 10M, MOCTaTOYHO
HCIOJIb30BAaTh IIOB TOJIIUHON SMM.

JledopMmaimoHHble MIBBI B «MOKPBIX» TEIUIBIX MOJIaX  3alOJHSIOTCS 3IACTUYHBIM MaTepHaioM
pacueTHOW TONIIMHBI. PeKoMEHAyeTCsl WCIONB30BaTh MM IIBOB NeMI(EPHYIO JIEHTY W3 BCIICHEHHOTO
MTOJINATUJICHA.

B obmiem ciiydae pacyeT miBa B «MOKPOM) TEILIOM IOy Beaercs mo gopmyse:

b=0,55xL , (5.3.1.10 p.1)

re:

b- Tonmuua mBa B MM,

L —nymHa moMeneHust B MeTpax.

B cnydae ucnonb30BaHus B KauecTBE IMIOBHOTO MaTepHalia THIIOBOW JIGHTHI M3 BCIICHEHHOTO MOJMATUIICHA
TOJIIIIMHOM 5 MM, HEOOXOJIMMO yCTpamBaTh JAe(hOpMaIlMOHHBIC MIBHI B CICTYIOIIUX MECTAX:

- BJIOJIb CTEH U MEPEropoioK;

- IPU pa3Mepe TUTUTHI 1oia 0oJee 40m%;

- 110 IIEHTPY JBEPHBIX MPOEMOB (104 Moporom). Eciau Teriblil mosn pacnoyiokeH ¢ JBYyX CTOPOH JIBEPHOTO
npoema, To geMidepHas JISHTa MOl TOPOTOM YKJIaIbIBa€TCs B 1B CIIOS,

- TIpH JUIMHE T10JIa CBBILIE 8 METPOB;

- B MECTax BXOJSIIUX YTJIOB.

TpyOsl, nepecekaromnye Ae(GOpMaMOHHBIA IIOB JOJKHBI OBITH OAETHI B TO(PPOKOKYX Ha PACCTOSHUU IO
200 MM mo o0e CTOpOHBI OT mBa. MmeanbHBIM CUMTACTCS pPEIICHHE, KOTjaa TpyOa IMepecekaeT IIOB IO/
yriaom 45°.

5.3.1.12 Hcnonvzosanue Koniekmopos

CucremMa HamoJbHOIO OTOIUIEHUS MOJXKET COAEp)KaTh 1O HECKOJIBKHMX JECATKOB I€TeNb, 3aIUTKY
KOTOPBIX yI00OHO MPOU3BOIAUTH MPH IMOMOIIIH PACTIPEICTUTENBHBIX KOIEKTOPOB.
JUis KBApTUPHBIX M KOTTEIXKHBIX CHUCTEM  HAMOJIBHOTO OTOIUIEHUS HCHOJNb3YIOTCS KOJIJIEKTOPBI C
IMaMeTpaMu ycioBHoro mpoxoxaa 3/4" u 1". Jlnamerp KOJUIEKTOpa PacCUUTHIBACTCA U3 YCIOBHS, YTOOBI
CKOpOCTb TEIUIOHOCHUTENSI B HEM He mnpeBblmana 1 m/c. Ilpu nonbope nuamerpa MOXKHO BOCIOJIB30BATHCS
tabmuueit 5.3.1.12 m.1

Jluamempul KOJ11€KMOPOE 8 3A8UCUMOCHU OM MENT080I MOUWIHOCHU
Tabauya 5.3.1.12 m.1

Jluamemp Tennosas mowHocms npu pacuemuom Pacxoo
KoOJLIeKmopa, nepenade memnepamyp, Bm menJioHocumerns,
orotim 5°C 10°C Ke/c
3/4" 6573 13147 0,314
1" 10271 20542 0,491
1 3/4" 16828 33656 0,804

KomekTopsl TeIIbIX OJI0B TOJKHBI UMETh B CBOEM COCTABE apMaTypy Ui OTKIIOYCHHS KaXKIOu
OTIEIFHOU TETIIHN, apMaTypy IUIsl BRIpaBHUBAHUS MTEPETaA0B JAaBICHUS MO METIISIM, YCTPOUCTBO IS
BBITyCKA BO3/IyXa U OCYIICHUS CUCTEMBL. [Ipr 000pynOBaHUU CHCTEMbl KOMHATHBIMHU TE€PMOCTAaTaMHU, B
COCTaB KOJUIEKTOPOB BKIIFOUYAIOTCS TEPMOCTATHUECKast apMaTypa.

Ecnu konu4aecTBo nerenb, MPUCOSINHEHHBIX K OJJHOMY KOJUIEKTOPY, HE MpeBhImaeT 12, To B
THIPABIIMYECKUX PacueTax MOKHO MPUMEHATh YCPEIHCHHBIH KOOQPHUIIMEHT MECTHOTO CONPOTHBIICHHSI
KoJutekTopa paBHbIi 3. [Ipu GonbllieM KOTUYECTBE METENb, TOTEPH IaBICHUS HA KOJUIEKTOPE TOJIKHBI
pPacCUUTHIBATHCS, KaK IMOTEPU B IIEMH IMOCIEOBATEIFHO COSAMHEHHBIX TPOHHUKOB.

Kparkue cBefenns 00 M3aeIusIX IS KOJUIEKTOPHBIX CUCTeM, mocTaBisieMbix Gupmoii VALTEC s.r.l.
MpUBEACHBI B Ta0nwuie 5.3.7.12 m.2.
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H30enun 0na KON1eKmMoOPHbIX cucmem

Tabnuya 5.3.1.12.m.2

Ackus

Haumenosanue

Onucanue

Vet T

VT¢.500.N narynnsrit

KOJIJIEKTOP C HApYKHOMU
pe3b0oit

JlnameTpsl yCI0BHOTO
npoxoja — ¥ "u 1".

KomnuectBo BeIxom0B -2,3,4.

VTc¢.500.NE narynnsi

KOJUIEKTOP C HapyKHOHN
pe3b0oii o1 €eBPOKOHYC

Jnamerp ycioBHOTO

npoxoga — ¥4 "',
Komnuuecrso BeIX0n0B -2,3,4.

Iloagxaroyenue —c
nomoreio putuaroB VTC.
712E u VT.4420.

VT¢.550.N naryunsi

KOJUIEKTOP C BHYTPEHHEN
pe3booit

JnamMeTpsl yCIO0BHOIO
npoxoja — ¥ "u 1".

KomnuectBo BeIX010B -2,3,4.

VT¢.505.SS konnexrop
U3 HEpXKaBEeIOILeH cTanu ¢
Hapy>KHOH pe3b00ii Mo
EBPOKOHYC

JnameTp ycioBHOro
mpoxoma—1".

KonuuecTBO BEIXOI0B —OT 2-
x 10 10-TH..

Paccrosinue mexny
BBEIXOIaMU - 50 MM

ITogkmrouenune — c
nomo1pio putuaros VTcC.
712E u VT.4420.

VTc¢.580.N narynnsri

KOJUICKTOp C
OTCCKAOIIUMHU KpaHaMH

JnaMeTpsl yCIOBHOIO
npoxona — s "u 1".

Komnuuecrso BrIX0n0B -2,3,4.

Iloagxaroyenue —c
nomorteio putuaroB VTC.
710.

Paccrosnue mexny
BEIXOaMu - 40 MM.

VTc.560.NE
JIATYHHBIA KOJUJIEKTOD C
PEryJINPYIOIUMA
BEHTUISIMU U HapyKHOU
pe3b00ii 1o/1 EBPOKOHYC

Jnamerp ycioBHOTO
npoxona — ¥a "

KomnuectBo BeIxom0B -2,3,4.

ITogkmrouenune — c
nomo1pio putuaros VTcC.
712E u VT.4420.
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VTc.560.N narynssrii
KOJTEKTOP €
PeryIupyoIuMH
BEHTUJIAMH

JlnameTpsl yCI0BHOTO
npoxona — ¥ "u 1".

KomnuectBo BeIX010B -2,3,4.

Iloaknrouenue —c

nomo1pio Gputuaro VT.
710.

VTc. 594. EMNX
0JIOK KOJIJIEKTOPHBIN C
PETYIUPOBOYHBIMU U
HACTPOCYHBIMH
KJIariaHaM#

JlnameTpsl yCI0BHOTO
npoxoma—1"u11/4".

KomnuecTBO BEIX0OZ0B —OT 3
mo 12..

Ilogxmaroyenue —c
nomortieio putuaroB VTC.
712E u VT.4420.

Paccrosinue mexny
BEIXOaMu - 40 MM.

Ha npsiMmom komtekTope
MMEIOTCS KJIallaHbl 115
MOHTaKHOW HacTpoviku. Ha
00paTHOM KOJUIEKTOpE —
TEPMOCTAaTUYECKHE KIIAIIaHBbl
C BO3MO>XHOCTBIO pYYHOH
PETYJIUPOBKH.

VTc. 596.EMNX Biox
KOJUIEKTOPHBIN C
PEryJINpOBOYHBIMU
KJIaIIaHAMHU U
poTaMeTpaMu

JnamMeTpsl yCIO0BHOIO
npoxoga—1"u 1 1/4".

KomnuuecTBo BEIXOIOB —OT 3
0o 12..

ITogkmrouenune — c
nomo1pio putuaros VTcC.
712E u VT.4420.

Paccrosinue mexnay
BbIXOaMu - 40 MM.

Ha npsimom kosnekTope
MMEIOTCS KJIanaHbl 7151
MOHTQKHOW HACTPOMKH C
poramerpamu. Ha oOpatHom
KOJJIEKTOPE —
TEPMOCTaTUUECKUE KJIAllaHbl
C BO3MO>XHOCTBIO PYYHOH
PEryJIupoOBKHU.
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VTc. 588 60k

KOJIJIEKTOPHBIN U3
HEpP’KaBEIOLLEN CTaIn

JnameTp ycioBHOro
npoxoma—1".

KomnuecTBO BEIXOOB —OT 2X

AISI 301 ¢ 710 101w,

PEeryIupOBOYHBIMH U Homemosente — ¢

HACTPOECUHBIMU

KJIaITaHaMH1 nomoIneko putuaros VTC.
712E u VT.4420.

VTc¢.589 610k JlnaMeTp yCIOBHOTO

KOJUIEKTOPHBIN U3
HEp KaBEIOIIEeH CTanun

mpoxoma—1".

KomuuectBo BBIXOJ0B —OT 2x

AISI 301 ¢ 70 10TH.
PEryIMPOBOYHBIMU Mo oueHHe — ¢
KJIanaHaMu

ACX OIOMEDAMIL nomo1pio putuaros VTcC.
BEESABALES 712E u VT.4420,
VTc.584 650k JluameTp yCIoBHOTO

KOJIJIEKTOPHBIN U3
HEpP’KaBEIOLLEN CTaIu
AISI 304 ¢
PEryaupoOBOYHBIMHU U
HACTPOEUYHBIMU
KJIallaHAM#

mpoxoma — 1"
KomnuecTBO BEIXOOB —OT 2X
1o 10tu.

Iloagxaroyenue —c
nomorteio putuaroB VTC.
712E u VT.4420.
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\V/T¢.586 610k

KOJIJIEKTOPHBIN U3

HepxcaBeIomeﬁ CTaIx

AISI304 c

PEeryaupoBOYHBIMU

Kj1armaHaM1 U
pacxogoMepamMu

JnameTp yCIoBHOIO
mpoxoma — 1"

KomnuecTBO BEIXOOB —OT 2X
1o 10tn.

Iloagxaroyenue —c
nomortpio putuaroB VTC.
712E u VT.4420.

KomnnekTops! pa3meniaioTcsi B KOJUIEKTOPHBIX IKadax. [lIkadsr BEITycKalOTCS BO BCTPAaHBAEMOM H
NPUCTEHHOM HcnonHeHun .CBeieHus o KoyuiekTopHbIx mkadax «VALTEC) npusenenst B mabauye

5.3.1.12.m.3.

Konnekmopnoie wikaghor «NVALTEC»

Tabnuua 5.3.1.12.m.3

Mapka | Boicoma | Tny6una | Hlupuna
VTc¢.540 Berpausaemsiii mkad
o -
I1PB-1 670+760 125+195 494
I1PB-2 670+760 125+195 594
HIPB-3 670+760 125+195 744
I1PB-4 670+760 125+195 894
HIPB-5 670+760 125+195 1044
[IIPB-6 670+760 125+195 1194
HIPB-7 670+760 125+195 1344
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VTc.540.M BcerpanBaemsiit mkad) «MAHM»

e ]

[TPBM-1 550 120+190 492
IITPBM-2 550 120+190 592
[IIPBM-3 550 120+190 742
[ITPBM-4 550 120+190 892
HHIPBM-5 550 120+190 1042
[ITPBM-6 550 120+190 1192
HIPBM-7 550 120+190 1342

VTc.541 INpucrpaesaemslii mkad

lZ L7

PH-1 651+691 120 454
[TPH-2 651+691 120 554
[1PH-3 651+691 120 704
[1TPH-4 651+691 120 854
HIPH-5 651+691 120 1004
[IIPH-6 651+691 120 1154
HIPH-7 651+691 120 1304

V'T¢.541.D Tpucrpaesaemplii mkad yBeaTHUEHHON TITyOHHbI

7

[TPH-1 651+691 135 454
[TPH-2 651+691 135 554
[I1PH-3 651+691 135 704
H1PH-4 651+691 135 854
HTPH-5 651+691 135 1004
1ITPH-6 651+691 135 1154
HIPH-7 651+691 135 1304
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Tabnuua noodopa xonnexkmopnvix wikaghoe VALTEC Tabnuya 5.3.1.12.m.3

Konnexmopnoie Homep wxagpa Homep wixaga Homep wixaga

epynnot 1" (VT.594, LIPHI/IIIPB HIPHI/IIIPH/IIIPB (Konnekmop LIIPH/IIIPB

VT.596) (Konnexmop + Combi + + Dual + xpan VT.227) (Konnexmop + xpan
kpan VT.227) VT.227)

Konnekropnas HIPHI3/11IPB3 [IPHTI '4/11IPH4/111PB4 [HIPH1/IIPB1

rpynna 1"x3BbIX.

KonnexropHas [IPHT 3/111PB3 [IPHT 4/11IPH4/111PB4 [ITPH2/I1IPB2

rpynna 1"x4BbIx.

Konnexropnas [IPHT4/111PB3 [IPHT 5/IIIPH5/11TIPB4 [ITPH2/I1IPB2

rpynna 1"x5BbIX.

Komnnekropuas [TPHT 4/111PB4 [IPHI/SHIPHS/ILIPBS [ITPH3/I1IPB3

rpynna 1"x6BbIX.

Komnnexkropuas [TPHT 4/111PB4 [IPHI'S/IIPHS/IIIPBS [TPH3/I1IPB3

rpynna 1"x7BbIX.

Konnekropnas HIPHI'5/111PB4 IPHI"6/ILIPH6/I1IPBS [IPH3/IIPB3

rpynna 1"x8BbIX.

Konnekropnas HIPHI'S/IIPBS HIPHI6/I1IPH6/1LIPB6 [IIPH4/111PB4

rpynna 1"x9BbIx.

Konnekropnas HIPHI'S/IIPBS HIPHI6/I1IPH6/1LIPB6 [IIPH4/111PB4

rpynna 1"x10BbIX.

Konnekropnas HIPHI6/11IPBS HIPHI7/ILIPH7/1LIPB6 [1TIPH4/111PB4

rpynna 1"x11BbIX.

KonnexropHas HIPHI6/111PB6 IPHI'7/IIPH7/ILIPB7 [TPHS/IIIPBS

rpynna 1"x12BbIX.

5.3.1.13 Cmecumenvuvie y3/1bl U A6MOMAMUKA

MaxkcumManbHas TeMIepaTypa TEIUIOHOCUTENS B CUCTEMAX TEIUIOTO I0JI1a, KaK IPABUJIO, HE NPEBBIILIAET
55°C, pabouee 3HaYECHHME ATOTO MapaMeTpa OOBIYHO JIGKUT B mpenenax 35-45°C, modToMy HEM3MEHHBIM
aTpuOyTOM CHCTEMBI HAITOJILHOTO OTOIUICHUS, SIBIISIETCS y3€J CMEIICHHUS.

CMmecuTenbHble Y37bl TpeIHAa3HAuY€HBbl UIA CO3JAHHMSI B CHUCTEME OTOIUICHUS 3JaHUS OTJIEIbHOTO
LHUPKYJIALUOHHOIO KOHTYpa ¢ IOHM)KEHHOM J0 HAacTPOEUHOrO 3HAYEHUs TEMIIEPAaTypO TENIOHOCHUTEIS.
CMmecuTenbHbIE Y3JIbl JOJDKHBI OOECeurBaTh MOAJEp)KaHUE 3aJaHHOW TeMIepaTtypbl M pacxoja  BO
BTOPUYHOM ITHPKYJISIIUOHHOM KOHTYpE, TUAPABIMYECKYIO YBSA3KY IEPBHYHOTO U BTOPUYHOTO KOHTYPOB, a
TaK)Xe TO3BOJISITh PETYIUPOBATH TEMIIEPATYPy U PACXOJl TEIIOHOCUTEINS B 3aBUCUMOCTH OT TpeboBaHUi
I10JIb30BATEII.

CriermanbHO U CHUCTeM HamonbHOro otorienus ¢upma VALTEC s.r.l. Beimyckaer HacoCHO-
cMecurenbHbie Y3161 Combi u Dual.

B cmecurensrom y3me Combi  (puc.5.3.1.13 p.2) mpUrOTOBIIEHHE TEIUIOHOCHTEIS C IOHMKEHHOMN
TEMIIEPATYpOl TMPOMCXOAUT NPHU IOMOIIM ABYXXOJOBOI'O TEPMOCTATHUYECKOTO KJIAllaHA, YIPABIIIEMOIO
TEPMOTOJIOBKOM ¢ KaNMMJUISIPHBIM TEPMOJATUNKOM, YCTAHOBJIEHHOM B MOJAIOIIEM KOJIEKTOPE.

B nuHMM monmmeca ycTaHOBIEH OalaHCHUPOBOYHBIN KiamaH, KOTOPBIA 3a7aeT COOTHOIIEHHE MEXKIy
KOJIMYECTBAMHU TEIUIOHOCUTEINSI, TMOCTYMAIOEr0 M3 OOpaTHOW JUHUHM BTOPUYHOTO KOHTYpa M MPSMOit
JMHUM TIEPBUYHOTO KOHTYpA, U YpaBHHMBAET JaBJICHHE TEIUIOHOCUTENS Ha BBIXOJIE M3 KOHTYpa TEIUIbIX
MOJIOB C JIaBJIEHUEM IOCJIE TEPMOCTATUUYECKOrO PEryJlMpOBOYHOro kiamaHa. OT HAaCTPOEYHOIO 3HAYCHHS
Kvb sroro kianmaHa M yCTaHOBJIEHHOTO CKOPOCTHOTO peXHMMa Hacoca 3aBHCHUT TEIJIOBAas MOIIHOCTh
CMECHUTENLHOr0 y351a. MakcuMasbHas MPHUCOEAMHEHHAs MOIIHOCTh CMECHTeNbHBIX y310B Combi u Dual
paBHa 35 KBr.
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Puc.5.3.1.13.p.1. Hacocno-cmecumensnutit yzen Dual

HacocHo-cmecutenbhbiii y3en Dual (puc.5.3.1.13 p.1) cocroutr w3 ABYX Moayiedl (HaCOCHOTO U
TEPMOCTAaTUYECKOI0), MEXKIY KOTOPHIMH MOHTHPYETCS KOJIIEKTOPHBIM OJIOK BTOPUYHOrO KOHTypa. Jlis
CMELICHUS HCIOJIB3YETCS TPEXXOJO0BOM TEPMOCTATUYECKUN KJIAllaH, YIPAaBISAEMbIA TEPMOTOJIOBKOW €
KaNMWULSIPHBIM ~ TEPMOJIATYMKOM, YCTAaHOBJICHHBIM Ha OOpaTHBIA KOJUIEKTOpP BTOPHUYHOIO KOHTYpa.
IIpenoxpaHUTENBHBIN TEPMOCTAT MOJAIOUIETO KOJIJIEKTOpAa OCTAHABIMBAET HACOC, B CIydae IPEBBILICHUS
HaCTPOEYHOI'0 3HAYEHMsI TEMIEPaTypbl, IpeKpaiias MUPKYIALHI0 B NETISAX Terioro noja. KoHcTpykius
y3J1a IpeycMaTpUBaeT MepernycKHOH KOHTYp ¢ OalaHCUPOBOYHBIM KJIALIAHOM, COXPAHSIOIUM HEN3MEHHBIM
pacxo]l TEMJIOHOCUTENS B IEPBUYHOM KOHTYPE MPH MEPEKPHITUN NIETENb TEIIOTO MOJIA.

Puc.5.3.1.13 p.2 Hacocrno-cmecumenwvnoiii yzen Combi

B cBs31 co 3HaUUTENBHON MHEPLIMOHHOCTHIO CUCTEM HAIOJBHOTO OTOILUIEHUS BCE X MPEUMYIIECTBA
MOXHO PEeaJM30BaTh, IPHUMEHSIS IS YIPABICHHUS TAKIMU CHCTEMaMH ITI0T0JI03aBHCHMOE PETYINPOBaHNE.

[lorogo3aBucuMasi  aBTOMaTHKa BKJIIOYAET B ce0s KOHTPOJUIEP, MAHENb YIPABICHHS, NaTYUK
HapyXXHOM TeMITepaTypbl 1 KOMHATHBIE TEPMOCTATBHI.

JInst  1oro03aBUCHMOTO — yIPABJIEHUS HACOCOHO-CMECHTENBHBIMH  Y3JIaMH  PEKOMEHYeTCS
ucnonb3oBats koHTpoiuiep VALTEC K.200.M 3T0 KOHTpojIep KOMIUIEKTYETCSl JATYMKOM TEeMIepaTypbl
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TEIUIOHOCUTENS M JAaTYUKOM Hapy)KHOM TeMIlepaTyphl. 3aBOJCKHME HACTPOMKH KOHTPOJUIEpA IO3BOJISIOT
MOJIKJIIOYATh €T0 K Y371y 0e3 BHECEHUS KaKHX-JIHN00 KOPPEKTHPOBOK.

Jlnst paboThl ¢ KOHTPOJUIEPOM BBITYCKAeTCs MOAU(UKAINS HACOCHO- cMecuTenbHoro y3ina Combi ¢
uHAeKcoM S. B 3TOM cMeCHTENbHOM y37ieé BMECTO >KUJIKOCTHOW TEPMOTOJIOBKH C BHIHOCHBIM MOTPY>KHBIM
JaTYNKOM TEMIIEPATyphl UCIOJIB3YETCS 3JIEKTPOTEPMUUECKUIN aHAJIOTOBBIM CEPBONPUBO/.

Ha pucynke 5.3.1.13 p.3 mpencraBiieH MpUMEP CXEMbI, peaTH3YIONIel KOMOMHUPOBAHHYIO CUCTEMY
OTOIUICHHSI, BKJIIOYAIOLIYI0 B CE0S KOHTYp pPaJUMaTOPHOTO OTOIUICHHUS, a TAKXKE HHU3KOTEMIEepaTypHBIH
KOHTYp HAIlOJBLHOTO OTOIUICHHWS, YIPaBIsSE€MbIid MOT0J03aBUCUMON aBTOMATHUKOW, UMEIOLIECH TPU CTYNECHU
perynupoBanus. KauecTBeHHOE peryiauMpoBaHUE OCYIIECTBISETCS II0 HApy)KHOM Temmeparype U
TEMIIEpaType B IMOAAIOIIEM KOJUIEKTOPE TEIUIbIX II0JIOB, a KOJMYECTBEHHOE pEryJupoBaHUE — II0
TEMIIEPATypE BO3lyXa B IOMELIEHUAX IIPU MIOMOILH 3JIEKTPOTEPMUUECKUX CEPBOIIPUBOJIOB.

Puc.5.3.1.13 p.3 Komobunuposanuas cucmema omonjieHus ¢ AgmomamuiecKum ynpasieHuem

1 —nacocno-cmecumenvuwiii yzen Combi.S; 2 —konnexkmopuwiii 610k VI1c.596; 3- konrekmopusiii 010K
VTc.594; 4 — konmpoanep K.200.M; 5 —cepgsonpueoo VI.TE3040; 6 —cepeonpusoo VI.TE3061; 7 —
xponomepmocmam VI.AC709; 8 — mepmocmam VI.AC602; 9- bainac ¢ nepenyckubvim KianaLom
VT.0667T; 10- kpan mpexxooosoii MR.03; 11 — mepmoconoska c evinocuvim oamuuxom VI.5012; 12 —
epynna 6ezonachocmu V1.460; 13 — komuamuwii mepmocmam VI.AC601.

B oco0yro rpyriy y3710B peryiupoBaHUs MOXKHO BBIACIUTE TEPMOPETYIUPYIOITNE MOHTaKHBIE
moaynu VT.IC-BOX. Otu 6e3HacOCHBIC MOAYJIU MIPUMEHSIOTCS B TEX CIy4dasx, KOT/ia HCIOJIb30BaHHE
HACOCHO-CMECUTEIHHBIX Y3JI0B 9KOHOMUYECKH HelleJIecoo0pa3Ho. DTo ciiydau, KOT/ia sl yCTPOrUCTBa
TEIJIOro MoJIa IOCTAaTOYHO BCETO OJHOM METJIH, IJIMHA KOTOpou He npeBbimaeT 100M. MOHTaXHBIM MOIYIIb
YCTaHABIIMBAETCS HA BBIXOJIE METIU U OTPAHUYMBAET TEMIIEPATYPy BO3BPALIAEMOT0 TEIIOHOCUTENS B
COOTBETCTBHH C 33JJaHHOM HAacCTpoikoi. O030p MOHTaKHBIX MOJyJIeH TpuBeAeH B mabauye.5.3.1.13 m.1, a
MpUMEpPHI UX TPUMEHEHUS AaHbl Ha pucyukax 5.3.1.13 p.4, 5.3.1.13 p.5 u.5.3.1.13 p.6.
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Monmasxcuwvie modynu VIT.IC-BOX

Taonuya 5.3.1.13 m.1

Maprka, scku3

Cocmas

IC-BOX 1

1 — Tepmocratnueckuii knanad. IlocraBnsercs
6e3 mpuBoja. B kauecTBe mpUBOJa MOKET
HCIIOJIb30BATHCS] TEPMOTOJIOBKA C BHIHOCHBIM
HacTeHHBIM gataukoM VT.5010 wnm
anektporepmuueckuit ceponpusog (VT.TE
3040; 3041;3042) , ynpaBisieMblii KOMHATHBIM
tepmoctatoM (VT.AC 701; 709; 710);

3 — py4HOI1 BO3TyXOOTBOTUHK;

4 — perynupyeMblii OTpaHUIUTEb
TEeMIEPATypHhI.

1 — TepmocTaTryeckuii knanaH. [TocTaBnsiercs
0e3 puBoja. B kadyecTBe MPUBOJIA MOXKET
HCHoJIb30BaThes xkuakoctHas VT.5000;
TEPMOT'OJIOBKA C BEIHOCHBIM HAaCTEHHBIM
matuukoM VT.5010 wmmm
anektporepmuueckuii cepponpuBog (VT.TE
3040; 3041;3042) , ynpaBisieMblii KOMHATHBIM
tepmoctaroM (VT.AC 701; 709; 710);

3 — py4HOI1 BO3yXOOTBOTUHK;

4 — peryaupyeMblid OTpaHUIHUTETb
TEMIEPATYPHI.

1 — repmocTaTudeckuii kiamad. [ToctaBnsercs
0e3 mpuBoa. B kadecTBe MpUBOA MOKET
HCIIOJIb30BAThCS TEPMOT0JIOBKA C BHIHOCHBIM
HacTeHHbIM gaTuukoM VT.5010 wim
anektporepmuueckuii cepponpuBog (VT.TE
3040; 3041;3042) , ynpaBisieMblii KOMHATHBIM
tepmoctaroM (VT.AC 701; 709; 710);

2 — OaTaHCUPOBOYHBIN KJIaMaH,

3 — py4HOI1 BO3TyXOOTBOTYHK.
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Hpumep 1. Tennvie nonvt u cmensvl 6 eblcmcomemnepamypuoﬁ cucmeme

Puc.5.3.1.13 p.4

. VT5010 1 90’ i
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Ilpumep 2. Tennvle nonvl 6 HU3KOMEMNEPAMYPHOIL CUCHEME
Puc.5.3.1.13 p.5
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Ilpumep 3. Ooun mepmopezyaramop 0.1 2pynnvl paouamopos

Puc.5.3.1.13 p.6
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5.4. Cucmemul Hacmenn020 OMONJICHUSA

HactenHoe BoAsiHOE OTOMIEHWE IO CPaBHEHHIO C OCTaJbHBIMU CIOCOOAMU Tiepeqadyd TeIuia B
MTOMEIICHUSI UMEET Psii HEOCIIOPUMBIX TPEUMYILIECTB.

1. Ilepemaua Temja OT TEIUIBIX CTEH B IOMEIIEHHE MNPOUCXOAUT Ha 85% 3a cyeT Iy4UCTOro
teriooomeHa. [lpu TemnooOMeHe M3TydyeHHEM YelIOBEeK U JOMAIIHHE KHUBOTHbBIE YYBCTBYIOT CeOs
KOM(OpPTHO, €clau TeMmIepaTrypa B momemieHnn Ha 1,5-2,5°C HUXKe, 4eM MNpU KOHBEKTUBHOM
TerioooMene. HamomHHMM, 4TO KOHBEKTHMBHAs COCTaBIIAIOIIAs TEMIooOMeHa mpeolianaeT mpu
OTOIUICHUW paguaTopaMd M TEIUIBIMH MOJaMHu. TakuM o0pa3oM, MOAAEpKHUBas TEMIEPaTypy
Bo3ayxa B momemienuun 17,5-18,5°C Bmecro 20-21°C cuctema TEIUTBIX CTEH €T BO3MOXHOCTH
COKOHOMUTH 3a ce30H 8-11% Torusa .

2. CHWXEHHE 0 MUHUMyMa KOHBEKTHBHOTO TOTOKA MPH HACTEHHOM OTOIUICHUH YMEHBIIAET, a BO
MHOTHX CIy4dasiX M MOJIHOCTBbIO MpEKpaIlaeT HUPKYISIUI0 MO MOMEIIEHUI0 MbUIM. DTO CO37JaeT
OJIaronpusTHBIE YCIOBUS JUISI IBIXQHUSI.

3. Ecnm HamoipHOE OTOIUICHHE MOXET KOMIIEHCHPOBATh TeruionoTepu momenieHus a0 100-120 Bt/m2
(TuTomaayu mosa), TO MPHU MOMOIIM CUCTEMBI TEIUIBIX CTEH YIEIbHBIN MOKa3aTelb TEMJI0OBOIr0O MOTOKA,
MPUBEJICHHBIN K TUIOMAAM mojia MoxkeT gocturath 150-180 B1/mM2. Takast BO3MOXHOCTh CO37aeTCs
Onmaronaps ToMy, 4TO IepernajJl TEeMIepaTyp MeXAy Nojaromeid o oOpaTHON JHMHUEH B cUcCTeMe
TEIUIBIX TOJOB MOeT mocturaTh 15°C ( UIsl TEIUTBIX MOJIOB 3TOT MokaszaTens orpanudeH 10°C).
Kpome Toro, B OOBIYHBIX MOMEIICHUAX (KpOME 3albHBIX) IUIOMIANL CTEH B 2-3 pasa Oosnbliie
IJIOILAIU TIOJIA.

4. Tlo cpaBHEHHIO C HAMOJbHBIM OTOIJICHUEM, CHCTEMa TEIUIBIX CTEH MOXET OOXOIUThCS
HUPKYJISIUOHHBIMA HAacoCaMH MEHbIIEH MPOU3BOAUTEIBHOCTH, YTO OISTh XK€ OOYCIOBICHO
MOBBILIEHHON Pa3HOCTHIO TEMIIEPATYP MEXKAY MPSIMbBIM H 0OpaTHBIM TPYOOTIPOBOIOM.

5. B nomemenusix, rae miaHupyercss padoTa MPUHYIUTENBHON BEHTWISLMH, TEMJI00TAada CHCTEMBbI
TEIUIBIX CTEH MOXKET OBbITh MOBBINICHA MO CPaBHEHHIO ¢ pacueTHOU Ha 15-20% 3a cueT yBenndeHus
KO3 pHULIMEHTa TEIIOOTAAYH TOBEPXHOCTH CTEH.

6. B omimuue OT HamOIBHOTO OTOIUICHHS, IIar YKIAJAKH TPYOONPOBOJOB CHUCTEMBI HACTEHHOTO
OTOIJICHUST HUYEM HE OrpaHUYMBACTCS, TaK KaK OHO JIOMYCKAeT HalW4YUe TEeMIIepaTypPHBIX
MEepenagoB MEXIy COCeJHHMM YYacTKaMU IOBEPXHOCTH CTeHbl. Takue mnepenaabl HUKaK He
CKa3bIBAIOTCA HA OLIYIIECHUAX 4YeJIOBEKa, HaXOMASIIErocsi B IOMEIECHUH.

7. Vcnonb3ysi mepeMeHHBIN MIar YKIaJAKd TPYOOIPOBOJOB CHCTEMBI TEIUIBIX CTEH MOXKHO JOOUTHCS
pacrpeiesieHus TeIia B IOMEIICHUH, OJTU3KOro K uaeanbHoMy. OOBIYHO IS 3TOro Ha yyactke 1-1,2
M OT I0Jla METaJUIONOJIMMEpHBIE TPYOb! yKiaapiBatoTcs ¢ maroMm 10-15cMm; Ha ydactke 1,2-1,8M or
noya — mar yenuuuBaeTcs 10 20-25cMm, a Bbimie 1,8M — B 3aBUCMMOCTH OT PAcUETHBIX JTAHHBIX I10
TeronoTepssiM, mar tpyd wmoxker apocturate 30-40cm. I[lpu 3TOM  HampaBieHHE BUKCHUS
TEIUIOHOCHUTEIS BCET/1a PUHUMACTCS OT 1oJIa K NoToiKy (cam.puc.5.4.p.1)
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HOCKOHBKY CHCTEMa TEILIbIX CTEH SBIISICTCS CUCTEMOM JIyIucCTOoro TGHHOO6MeHa, €€ HC

PEKOMEH/IYEeTCS pa3MelaTh Ha y9acTKaxX CTEH, KOTOPBIC B MTPOIECCE IKCILTyaTaIl[iK OYIyT 3aKPBITHI
MeOEIIBIO.

[Ipu ucnosb30BaHUU CUCTEMBI TEIUIBIX CTEH C YKJIAJKOU METENb M0 NEePEeropoKam , BHITOITHEHHBIM
U3 MaTepuala ¢ OTHOCUTENBHO HU3KUM COMPOTUBIIEHUEM TEIIonepeaaye (KUpiuy, Kene300eToH),

MOYKHO OJIHOM TI€TJICH OTAIUIMBATh JBa CMEXKHBIX IIOMELICHUS (CM. puc. 5.4.p.2).

Puc. 5.4.p.2 Omonnenue 06yx cmeicHvlX nOMeueHull

o7a | 0.3Q

| [ ; | —— —

[TpumeHsist cucTeMy TEIUTBIX CTEH MOYKHO OTAaIUTUBATh MOMEIICHHE, pa3MeIias CaMu
TPYOOIIPOBOIBI B COCETHUX MOMEIICHUSX. Takue CXeMbl OTOIUICHUS 3a9acTyIO OBIBAIOT
€IMHCTBEHHO BO3MOKHBIMH IIPU PEMOHTE U PeCcTaBpaIliy CTapbiX 37aHuid. BeTpeuatores cirydan,
KOT[Ia TTOI00HOE PEIIeHHE UCTIONB3YeTCsT U P HOBOM CTPOMTENBCTBE, KOT/Ia ITOJIE3HAS TUIOIIAb
BTOPOCTETICHHBIX MTOMEIIEHU IPUHOCUTCS B )KEPTBY Paau COXPAHEHUS TIJIOMIAI1 OCHOBHOTO
oMenIeHus (cm. puc. 5.4.p.3)
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Puc. 5.4.p.3 Omonnenue uz coceOnezo nomeuieHus
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Kak u mobas npyras cucremMa OTOIUIEHHUS, CUCTEMa TEIUIBIX CTEH TpeOyeT OT KOHCTPYKTOpPOB U

MOHTQ)XHUKOB y4eTa psJa ee creunu(uIeckux 0COOCHHOCTEH:

1.

CkopocTh BOJIBI B TpyOax HACTEHHOTO OTOIUICHHs HE NOJDKHA ObITh HUkE 0,25 m/c. UmeHHO mipHn
TakOW CKOpPOCTHU M BBIIIE OOECIEYMBACTCSI TAPAaHTUPOBAHHOE BBIMBIBAHHE MOTOKOM BO3MOXHBIX
BO3JYIIHBIX CKOIJIEHUH B TpyOax. Eciu B cucTteme HamoJpHOrO OTOIUIEHUS IpobiieMa yJaleHus
BO3/lyXa peIIaeTcsl MyTeM YCTaHOBKM BO3JIyXOOTBOAYMKA Ha KOJUIEKTOpE, KaKk B CaMOW BbICIICH
TOYKE Ul BCEX MeTeNlb KOHTYpa, TO MPU HACTEHHOM OTOIUICHMM, KaK MpPaBUJIO, BBICIIEH TOYKOM
KOHTYpa ABJACTCA BCPXHAA NCTIIA WA BerHI/Iﬁ KaJlau BepTI/IKaJIBHOI\/'I IIeTIIM — UMCHHO 3CChb
BO3MOYXHO CKOTUICHHE BO3yXa MPU CHIKEHUU CKOPOCTH TEIUIOHOCHUTENS B TpyOax.

PerHI/IpOBaHHG TCIIJIOBOI'O IMMOTOKAa OT CHUCTEMbI HACTCHHOT'O OTOINNICHUSA HOJIKHO OCYHICCTBIIATHCH
0e3 CHUKCHHsI MAaCCHOTO pacxofa TeroHocuTens. OmepaTUBHOE YIPABICHHUE TEIJIOBBIM MOTOKOM
MOXET TPOU3BOJIUTHCA JIMOO TIOBBIIEHUEM TEMIEpaTypbl OOpaTHOTO TIOTOKa, JUOO OOIUM
MPOIMOPLMOHAIBHBIM CHM)KEHUEM TeMIlepaTyphl TeIIoHOCHTeNs. J[aHHOe OrpaHUYeHHE TakKxke
CBSI3aHO C OMACHOCTHIO 3aBO3AYIIMBAHMUS.

[Ipu ycTpoiicTBe TEIUIBIX CTEH HE PEKOMEHIyeTCs YKIIaJKa MeTeNlb IBOMHBIM MEaHIPOM, TaK KakK 3Ta
CXCMa NpCIATCTBYCT HOPMAJILHOMY BBIMBIBAHUIO BO3AYIIHBIX CKOIUICHHUH B pr60np0B0;[ax.

B CiIy4dasax, Koraa CO6JHOI[€HI/IG OFpaHI/I‘-IGHI/Iﬁ o CKOpPOCTHU [IBUIKCHHA TCIJIOHOCUTCIIA SBJISACTCA

SKOHOMHYECKH HEIENIeCO00pa3HbIM, CHUCTEMa TEIUIBIX CTCH  JIOMYCKAeT YCTAHOBKY Ha TMETIAX
BO3YXOOTBOIYHKOB (cm. puc.5.4.p.4).
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Puc.5.4.p.4 Bapuanmul ycmanosku 6030yxXo0meo04yuKos

v

YOMMHATENE peasBono

BOA0YKOOTEO04ME Py YHORH

TRORHME De3R0A0R C KpannaHnEnm

HUMMens pessBonon 12"

NPSCo-TRPOAHWE © NENEXONOM HE peakby

BEREHAR NETNA KDHTYR:A TEMAOW CTeHk

MNACTHEOBEIA BoKe

BO3NYXDOTAEQOYAK 8TOMATIHECKH H

KNanay-OTCekETent

YOMWHWTENL paasboBraa

NPEce-TRORHKE G NEREXOAGM Ha peanby

BEQRXHAS NETNA KOHTYRE TENNoW CTEHB

[TepeuncneHHbIe OCOOCHHOCTH CUCTEMBI TEILIBIX CTEH OINPEIEISIOT Te chephl €€ BO3ZMOKHOTO
NPUMEHEHHSI, TJIe JaHHbBIH CIIOCO0 OTOIUICHUST MOXKET J1aTh MaKCUMAaJIbHbIH SKOHOMUYCCKUI U
notpeduTensckuit apdexr (cm.mabauyy 5.4.m.1)
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Bbl50p CUCMEMbL OMONJICHUA

Tabauua 5.4.m.1

Ne | Bapuanm Onmumanvusle yciosus Ipumepvr npumenenus
cucmemvl NpUMEHeHUs.
OMmonieHus.
1 | Temble cTEHEI [ToMereHus ¢ MaJIBIM Cnanbau, opucHBIC
KOJUYCCTBOM MeOeIu U MOMEIICHUS, Ay TUTOPUH,
MPUCTEHHOTO 000PYAOBaHUS KOPHUJIOPBI, XOJUIBI,
peKpeanunu
2 | Temble cTEHBI ITomerenus, rae cBOOOTHOM Cany3ibl, 6acCeiHbl,
IJI0ILAJIb TT0JIA HEJOCTATOYHO JIJIsl | Tapa)Ku, aBTOMAacTEPCKuUe,
pa3MeIeHHs TEIJIOro MoJja BEHTKAMEPBI
3 | Temble CTEHBI ITomernieHus C TTOBBIIIEHHOMN Bannrbie koMHaTHI, OaHH,
BJIAXXHOCTBIO 110Ja, TAC OaccelHbl, MOMKH,
HCII0Ib30BaHUE TEIJIOTO I0JIa MpayeyHbIe, MTOMENIECHUS
HEA(P(HEKTUBHO U3-3a BHICOKHX HACOCHBIX CTaHIUMU
SHEPro3arpar Ha UCIIAPEHUE BOJIbI
4 | Terbie CTEHBI+ [Ipu HEAOCTATOUHOW MOIIHOCTH JIroObIe moMeteHus
TEMJIBbIE MOJIEI OJTHOM OTHIEIIHLHOU CUCTEMBI
5 | Temuisle cTeHBI+ Temele CTEHBI, KaKk JoIoJaHeHue K | JIroOble moMeIeHus.
TETUIBIC TTOJIbI TETUIBIM T10JIaM JIJIs1 KoMIieHcauu | Teruible CTeHbl — Ha
MOBBIIIECHHBIX TEIUIONOTEPD YEPE3 | ydacTKaxX Mol OKHAMU.
OKOHHBIE MPOEMBbI Camas pacnipocTpaHeHHast
cxema.
6 | Temble cTeHBI + Pannaropsl ucnons3yrores Ui IToMenieHus MOBBILIEHHOU
paauaTopbl OBICTPOTO JOCTHIKEHUS KOM(OPTHOCTH,
KOM(DOPTHOM TeMIlepaTypsl ¥ i1l | TOCTHHHYHBIE HOMEpa,
nepruojia BpEMEHHM, Koraa arapTaMeHThlI,
TEeMIEepaTypa HapY»KHOTO BO3[yXa | MPEICTaBUTEIbCKHE O(UCHL.
HUKE PACYETHOM.
7 | Temble cTeHBI + IToMenienus ¢ NOBBILLIEHHBIM IIpu pexoHCTpYyKIMU
TEIIbIC TTOJIbI + YPOBHEM TEILIONOTEPh CTaphIX 3JJaHUI
paauaTopbl

[Ipu KOHCTPYHMPOBAHUU HACTEHHOT'O OTOIUIEHHS 0COOOT0 BHUMaHUs TpeOyeT pacyeT TeMIepaTypHbIX

PEXKUMOB HAPYKHBIX CTE€H. 3/16Ch KOHCTPYKTOP MOKET CTOJIKHYTHCSI C BOIPOCOM, II€ U KaKOH
TOJIIIMHBI JOJKEH OBITh YTEIUIIONINH CI0M (CM. puc.5.4.p.5)

Puc.5.4.p.5 Pacnpedenenue memnepamypol 8 mojauie HApPYyHCHO20 02PaAsHCcOeHUA

1. Bea yrenndTens
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[Tpr HOBOM CTPOUTETHCTBE SKOHOMHUYECKH 11€TIECO00Pa3HBIM MOXKET 0OKa3aThCsl BAPUAHT, KOT/Ia
YTEIUTUTENb PACIOJI0KEH CO CTOPOHBI YuIlbl (4) B 3TOM ciydae Touka mpoMep3aHus CMeIleHa B TOJIIILY
YTCIIIIUTCIIA, IO3TOMY OTPAXKAAOINUC KOHCTPYKIIUHU MOTYT BBIIIOJIHATHCA U3 HeMOpOBOCTOﬁKHX
MaTepuagoB. MUHYCOM Takoro pelieHus SBIsSeTCs TO, YTO KpOME SHEpPro3arpaT Ha HEMOCPEACTBEHHOE
OTOIIJICHUC HOMemeHHﬁ, CYLICCTBCHHAA OOJIA TEIJIOBOU OHCPIUU TPATHUTCA HA ITPOTrPpEBAHUC
OTPAXKIAIONIUX KOHCTPYKIUH.

BapuaHT pazMereHus clios yTeIuUTeNst CO CTOPOHBI TOMeeHus (3) TPUBOAMUT K CMEILCHHIO
TOYKH MPOMOPaKUBAHUSI CTEHBI [0 HAMIPABJICHUIO K BHYTpeHHEW rpanu. Takoe pemieHue Tpedyer
HUCITOJIBb30BaHUA MOpOBOCTOI\/'IKI/IX CTCHOBBIX MAaTCPUAJIOB U OIICPATHBHOTO, MAJIOMHCPITUOHHOT'O
peryupoBaHusl CpelHel TeMIepaTyphl TEIUIOHOCUTENS . B MpOoTUBHOM cilydae BO3MOKHO TOJTHOE
MMPOMOPAKUBAHHUEC CTCHBI C HGI/I36G)KHBIM IIOABJICHUEM KOHJACHCATa .

Taxue >xe TpeOOBaHUS NPEIbIBISIIOTCS U TP HACTEHHOM OTOILJICHUH 0€3 NCIOJIb30BAHUS
yremutesst (2). B aToM ciiydae OmmOOYHBIH pacyer Wid 3a7iepKKa B PEryJTMPOBAHUHU TEILJIOBOTO
MOTOKA MOXKET MPUBECTU K 3HAYUTENIbHBIM TEIJIONOTEPSM Yepe3 HapyKHbIE CTCHBI.

B KOHCTPYKTHBHOM OTHOHICHUU HCHOJHCHUC CUCTCMbI TCIJILIX CTCH HC MPCACTABJIACT CCPLC3HBIX
TPYAHOCTEH IS CIIEIUAIMCTOB, 3HAKOMBIX C YCTPOHMCTBOM BOJSHBIX TEIUTBIX TOJIOB (CM. puc.5.4.p.6 ).

Puc.5.4.p.6 Bapuanmut KOHCmMPYKmMu6H020 UCNOSIHEHUS MENIbIX CIEH

NNATEl
NEHONGNACTERONbHE &

A TR
NEHCNGMWCTHRONEHES

OUMKEKOBAHHRF
npadHacT ik

CETKA
apMaTypHas

CETKA
WITYEATYpHAR

TMNCOKANTORHEE
FIRGTi! (FANDOK)

—

Tpy6a TpyGa

pacTeon

LEMEHTHO-
WIBECTLOREA

J,SGJ,, ZD/ 30 J, J_,HGJ, 25 J,

[Ipyr BBIIONHEHWH HACTEHHOIO OTOIUIEHWH Ba)KHO IOMHHUTH HEKOTOPBIE TEXHOJOTHYECKHE NpaBUJIA,
KOTOPBIC TIOMOTYT H30eXaTh HanOOJIee paclpOCTPAHCHHBIX OINOOK:

- CO3JaHME MTYKAaTypHOTO CIJIOSI JIyd4Ille BCEro MPOU3BOINTH B J1Ba dTamna. [lepBoIii Cll0il HAHOCHUTCS
Mo KapKacy W3 apMaTypHOHW TMPOBOJIOKH, K KOTOPOH KPEMSATCS METaUIOTUIACTHKOBBIE TPYOBI.
[Tocme TOCTHKEHUS STUM CJIOEM JIOCTATOYHOHN MPOYHOCTH, K HEMY KPETHTCS MMTYKaTypHas CeTKa
Y HAaHOCHUTCS (PMHMITHBINA MITYKATyPHBINA CIIOH;

- MOBepX (UHMITHOTO ITYKATYpHOTO CIIOSI 0053aTEeIILHO JIOJDKEH OBITh HAHECEH CJIOW CETKH THIIa
«CTtpobu» WM DJIACTUYHOW ToAo0OOMHONW Oymarn. Takwe Mepbl HEOOXOAWMBI st
MPEAOTBPAIICHUS PACTPECKUBAHUS BhIPAaBHUBAIOIIETO CIIOS;

- TOJIIWHA CJO0S IEMEHTHO-M3BECTKOBOTO PAcTBOpa HaJ METaUIOMIACTHKOBOW TPyOOU Jo/KHA
nexarsb B mpeaenax 20-30Mm;

- 1o Hayana  pabOT TO YCTPOWCTBY TEIUILIX CTEH PEKOMEHAYETCS  3apaHee YCTaHOBUTH
MOHT)KHBIE M PACTPEACTUTEIbHBIC KOPOOKH IS SJIEKTPUUECKUX W CIA0OTOYHBIX IMPOBOJIOK.
CaMu TIPOBOJIKM BBITIOJIHSIOTCS TIOCJI€ OKOHYATEILHOTO OMITYKATYPHUBAHUS B TOJIIIE BEPXHETO
CJIOS ITYKaTYPKH;

- Tepex W B NPOIECCe HAHECCHHUsS INTYKAaTYPHBIX CIIOEB METAJUIONOJIUMEpPHBIC TPYOBI CHCTEMBI
HACTEHHOTO OTOIUICHUS JIOJDKHBI OBITH OIPECCOBAHBI IMOJIYTOPHBIM pa00UUM JIaBIICHUEM;

- Mojavya HAarpeToro TEIUIOHOCHTENS B TPyObl HACTEHHOTO OTOIUICHUS JOIMYCKaeTCs Tocie
OKOHYATEJILHOTO BBICBIXaHHUS ITYKaTypPHBIX CIIOCB;

- BO M30CKaHHWE TMOCICAYIOIMIET0 MEXaHWMYECKOTO TOBPEKACHUS TPyOOIPOBOJOB HACTEHHOTO
OTOIJICHUS, PEKOMEH/TYETCS BBITIOJNHATH €0 UCIIOJTHUTEIIBHYIO CXEMY ¢ IPUBA3KON oceil TpyoO.
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5.5. Cucmemot omonnenus menauy u OMKPbIMBIX NIIOULAOOK

B mnocnegHee BpemMs JAOCTAaTOYHO IIMPOKOE pPACIpPOCTPAHEHHE IOJIYYMJIO HCIHOJB30BAHUE CHCTEM
METAJJIONIOIMMEPHBIX ~ TpyO A TOJAOTpeBa TPyHTA B TEIUTUIAX W TMAapHUKAX, OTKPBITHIX IUIOMIAJOK,
(byTOOIBHBIX TIOJICH U T.11.

[TomorpeB rpyHTa B TEIUIMIAX MO3BOJISIET HA 2-3 HEAECNAM YMEHBIIUTH CPOK BETETallMU PACTCHUH U
MOBBIIIAET ypokaHOCTh Ha 30-40 %, mpu 3TOM paBHOMEPHO Pa3BUBAETCS KaK KOPHEBAas CUCTEMA, TaK U
HaJ3eMHas yacTth pacteHuil. [Ipu nporpese rpyHTa HaOmonaercs 3QQPeKT aKTHUBHOIO YIy4IIEHHs COCTaBa
MTOYBBHI.

[Tomorpes ¢hyTOONBHBIX MOJIEH TTO3BOJISET UCTIOIB30BATH CIIOPTHBHBIE TUIOIIATU KPYTIIOTOUYHO.
[Ipu ycrpoiicTBe CHCTEM MOJOTPEeBa METAJUIONOJUMEPHBIX TPYO CleayeT coOMIoAaTh pPsi OCHOBHBIX
TEXHOJIOTUYECKHX MPABLIL:
- BHYTpPEHHHMH AuameTp TpyO oOOrpeBaTeibHBIX IETENb KEJIAaTelIbHO MPUHHUMATh HE MEHee
16MmMm;
- TIyOWHY YKJaJKu TpyO cleAayeT MpuHUMaTh HE MeHee 25 cM, Mpu MUHUMaJIbHOM Imare 20-
30 cmM;
- MaKCUMAJIbHYIO TEMIEPaTypy TETUIOHOCUTENS CIEAYeT PACCUUTHIBATh U3 YCIOBHS, YTOOBI B
KOPHEBOM CJIO€ TeEMIIepaTypa rpyHTa He npesplmana 25°C;
- TpyOOMpPOBOIKI CIEAYET YKIAABIBATh HA CIIOW JPEHUPYIONIEro 3aCBITHOTO YTEIUTHTENS THIIA
IeCKa WU IIJIaKa TOJIIMUHON He MeHee 20 cM;
- B KauecTBe TEIUIOHOCUTENsSI HEOOXOJMMO HCIIONb30BaTh HE3aMep3alolliue >KUJIKOCTH Ha
OCHOBE MPOMUJICHIJIUKOJIS.

OcHOBHBIE TIPaBWJIA TIPH YCTPOMCTBE CUCTEM MOAOTPEBA OTKPHITHIX IUIONIAIOK CICAYIOIINE:
- BHYTPEHHUU JuaMeTp Tpyd 00orpeBaTeIbHBIX METENb KeJIaTeIbHO TPUHUMATh HE
Menee 20 Mm;

- MaKCHUMaJlbHas TeMIepaTypa TEIUIOHOCHUTENs He noibkHa mpesbimats 70 °C w3 yciaoBuid
COXPAaHHOCTH 0ETOHA WJIM PacTBOPA,

- oborpeBaemMoe MOKPHITUE AOKHO UMETh YKJIIOHBI B CTOPOHY JOXKACTIPUEMHBIX PEIICTOK IS
OTBOJA JAOKJICBBIX U TAJIBIX BOJ;

- B KayecTBE YTEIUIAIONMIETO CJIOS I CHIDKCHHS IMOTEph TeIJla B HUIKHEM HAIMpPaBIICHUH
JIOJKEH MCITOIB30BaThCS KEPAM3UT, IUTaK MECOK U T.I1. TOJIIHMHON He MeHee 20 cM;

- B KauecTBE TEIUIOHOCHUTENI HEOOXOIUMO HCIOJb30BaTh HE3aMep3aroliue KUIKOCTH Ha
OCHOBE MPOMUJICHTIIUKOJIS;

- B KayecTBE paCHpEeICIUTEIbHBIX KOJUICKTOPOB  MpU 00OTpeBe OONBIINX IUIOMIAACH
PEKOMEHIYEeTCsI HCTIONIh30BATh CTATbHBIC TPYObI TMaMeTpoM He MeHee SOMM .
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6. Pacuemui
6.1. Onpeoenenue pacuemnuvix pacxo006 xXo100HOIL U 20paUel 600bl
6.1.1. OcHnosmnble npunyunsl pacuema 6000nPoBOOaA

Pacder BogOIIpOBOIHBIX CETEW CBOAUTCSA K MOJA00PY TUAMETPOB TPYO HA ydacTKax, OCHOBHOTO U
BCIIOMOTaTEJIbHOTO0 000PYI0BaHMS M apMaTyphl (HACOCOB, CUETYMKOB, (PUILTPOB, KJIAaNlaHOB | T.II.)
00eCneunBaOIINX TOJJa9y PACYETHBIX PACXOI0B BOJBI C 33/IaHHBIMH ITapaMeTpaMu (JaBJICHHE,
TeMIiepaTypa) K BOJONOTpeOIsIonel apMaType u mpudopam.

Pacuer cereit HauMHAETCS C ONPEIEICHUS PACUETHBIX PACX0/I0B Ha KAKJIOM y4acTKe BOJOIPOBOJIA.
[To ycTaHOBNIEHHBIM pacxoJaM MOAOMPAIOTCS AMAMETPHI TPYO U apMaTypbl, IOCIIE Yero MPOU3BOAUTCS
THIPABIMYECKUNA PacueT CHCTEMBI, TO3BOJISIFOIINA YCTAHOBUTE THIPABINYECKUE TIOTEPH HA PACUETHBIX
y4JacTKax.
6.1.2. Onpedenenue pacuemuwvix pacxooos no CHull 2.04.01
Omnpenenenne pacyeTHBIX PACXOJ0B HAa YIaCTKaxX CETH B COOTBETCTBHUH ¢ TpeboBanusiMu CHull
2.04.01-85* BemeTcst BEpOSATHOCTHBIM METOZOM B CIIEIYIOIIEM MOPSIKE:
1. Tlo tabnune npunosicenus 12 ycTaHaBIUBAIOTCS TPYIIBI MOTPEOUTENCH SISl pa3JIMYHBIX YYaCTKOB
(>kuyIBIe IOMETIEHUS, O(UCHI, MAra3uHbI U T.I1.)
2. Ha ocHOBaHHMH TE€XHOJIIOTHYECKOM YaCTH MPOEKTa yCTaHABIMBACTCS KOMMUYECTBO moTpedureneii U (
KHUTEIH, PAOOTHUKH, YCIOBHOE OJIIOJI0 B Yac U T.I1.).
3. Tlo TeXHONIOTHYECKOH YaCcTH MPOEKTa omnpeesieTcss KoaudecTBo N 1 BT BOAOMOTPEOIISIONICH
apMaTyphbl.
Onpedenenue pacuemHuvix pacxo008 0iisi 0OHOU epynnvl nompeoumenel
4 . Io tabnuue npunoxcenus 12 oNpenensroTcsl YCpeaIHEHHBIH CeKYHIHBIN ( o,J1/CeK) U yCpeIHEHHBIH
gacoBou pacxon (Jo pr, J1/9ac) st ogHOTO TIprbdopa. J{is )KMIIbIX ¥ OOIIECTBEHHBIX 3IaHUH 3TH MTOKa3aTEeNH
MO>KHO TIPUHUMATH 10 Tabmute 6.7.2.m. 1.

Ycepeonennwvie pacxoowvt 600wl 014 sncunvix 30anuii Tabauya 6.1.2. m.1
IToka3aTens O6o3Hauenne | Ex. u3m. | 3HaueHue
YcpenHeHHbIH CeKYHIHBIN pacXxol qe n/Cex 0,3

npubopom oOmuii (Topsaeii u
XOJIOJTHOM BOJIBI)

YcpeaHeHHBIN CEKYHIHBIA PacXo/T qs j1/cex 0,2
pUOOPOM XOJIOTHOUN BOJIBI

YcpeaHeHHBIN CeKYHIHBIA PacXo/T qg j1/cex 0,2
pUOOPOM TOpSTUEH BOJIBI

YcpeaHeHHBIN 4acoBOM pacxon qg]’;r j1/gac 300

npubopom ol (ropsiueit u
XOJIOHOM BOJIBI)

YcpenHeHHBI 4acOBOM pacxo/ qs, n/gac 200
npuOOPOM XOJIOJHOM BOMKI ’
YcpeaHeHHBIN 4acoBOM pacxon qg N j1/gac 200

puOOPOM ropsuei BOIbI

5. Ilo Tabnuue npunoscenus 12 HAXOOUTCA HOPMa pacxoja BOJbI B Yac HaHOOJBIIEro NOTPEOIEeHU ( hry
(;1/9ac) .

th,u ) U
6. OnpenessieTcst BEpOSITHOCTD JCHCTBHUS MPUOOPOB : P= q, - N -3600 (6.1.2.¢.1)

7. Tlo tabnuue npunoxcenus 13 Haxogutcs kodhuuueHt o, sprsromuiics pynkiueit ot P u N.
Koaddumment o ¢ HEKOTOPOIt 10JI€H MOTrPEIIHOCTH MOXKET OBITh pacCUnTaH 1o GhopmyIie:
o= 0,2+0,777(NP-0,015)*°%  mpu NP<0,015 ¢=0,2. (6.1.2.¢0.2)

8.  Haxogurcs pacueTHBIN CEKYHAHBIM pacxo[ sl TPYIIIbI TOTpeOUTeNe:
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=950, wcex. (6.1.2.¢0.3)

DTOT MOKa3aTeb MO3BOJSET ONMPEACTUTh TUAMETP MOABOISIIECTO TPYOOIIPOBOIa HA yUacTKe ,

MIPOU3BOIUTENILHOCTh HACOCA U UCIIONIB3YETCs ISl TUAPABINYECKOTO pacuera.
9. Ormpenensercsi BEpOATHOCTb UCTIOIb30BaHUS MPHOOPOB:

o _ 3600-P-q,
hr — . (6.1.2.¢.4)
qo,hr

10. Tlo tabnure npunoscenus 13 Haxoautcst KOIPGUIMEHT o, ABIIOMMACS GyHKIHen oT Prr u N.
11. HaxonuTcs MaKCHMaTbHBINA paCYETHBIN YaCOBOM PacXo/ VIS TPYIIIBI TOTPEOUTENEH:

q, =0,005-a -0y, , M3/uac. (6.1.2.¢0.5)

YacoBoii pacxo TpeOyeTcs 11l Mo00pa BOAOCUETIYNKOB, BOJOHATrpeBaTENCH, (PUIBTPOB.

12. Tlo TeXHOIOTUYECKOW YacTH MPOEKTa yCTAaHABIMBACTCS MIEPUOJI CYTOYHOTO BogonoTpedbnenus T, gac.
OT10 MOTyT OBITh 24 Yaca (1151 )KHJIBIX 37aHUH ), TPOIOJKUTEIBHOCTh CMEHBI ( JJIsl IPENPUATAN 1
opraHu3aruii).

13. Tlo tabmure npunoscenus 12 HaXOAUTCS HOPMA pacxoja BOAbl B CYTKH HAaHOOJIBIIETO
BOJOIOTpeOIeHUS (|, JI/CYTKH.

14.Cpennuii 4acoBOM pacxo/i B TEUEHUE CYTOK OIpeAeseTcs mo Gopmyie:

_ 0, U
= 10007
Cpennnii yacoBO# pacxo] HEOOXOAUM ISl TOAO0pa BOJAOCUETYMKA M COCTABJIICHUS MMACIIOPTA CHCTEMBI.
Onpedenenue pacuemHvix pacxo008 0isi pa3HulX epynn nompebumenel (Hanpumep: HCuiou 0oM co
BCMPOCHHBIM MA2A3UHOM)

15. PacueTHbIe pacxo/ibl O KaXKI0W OTAEIBbHOMN TPYyIIE HAXOIATCSA B COOTBETCTBUU ¢ T1.4-14,
16. Onpenensiercs BEpOSTHOCTD ACHCTBUS IPUOOPOB JIJIsl CUCTEMBI B LIEJIOM:

Z Ni ) P|
:W. (6.1.2..7)

17.PaccunThiBaeTCs yCpeTHEHHBIM CEKYHTHBIN pacxoa OAHUM IMPHOOPOM JJIsl CUCTEMBI B IICJIOM:

_ZNi'Pi'qO,i

qo = SN, P (6.1.2.40.8)

18.11o tabmune npunoscenus 13 Haxoautcs: KodhGuueHT o, spisronuiics Gpyakaueit ot P u N.

M>/4ac. (6.1.2.¢.6)

19. Haxonutcst pacyeTHBIN CEKYHIHBIN PacXo/ IJIsl TPYIIIBI TOTPEOUTEICH:

gq= S-a Uo, weex. (6.1.2.¢0.9)

20. OmnpenensieTcs 4aCOBOW PacXo] OAHUM MPUOOPOM I CUCTEMBI B IIEJIOM:

Q. = Z N; 'Phr,i “Oobr.i
0,hr — Z N.-P Ji/aac.  (6.1.2.¢.10)
i hri

21. Haxoautcst BepOSTHOCTh HCIIOJIB30BaHMS IPUOOPOB IJIsi CHCTEMBI B LIETIOM:

3600- P - q,
Pe=—T—""_ (612411
qo,hr

22. Tlo tabnune npunoxcenus 13 HaxoauTcst KO3QGUIMEHT o, ABJsromuiics Gynkmueit ot Py u N.
23 . Haxonurtcst MaKCUMAJIbHBIN pacueTHBIM YaCOBOM pacXo| AJIsl CACTEMBI B IIEJIOM:

Qn = 0’005 A qO,hr ,M3/qac (6.1.2.¢).12)
24.CpenHuii 4acOBOM pacxo/1 B TEUEHUE CYTOK JIJIsi CHCTEMBI B IIEJIOM OTpeIesisieTcs 1o hopmysie:

_ Z Ay U,

r 1000-T

(6.1.2..13)
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Onpedenenue pacuemnozo pacxooa WupKyaayuonnoi ¢oovt I'BC
25. OnpenensroTcst MOTepH TeIia TPyoaMu IUPKYISIIMOHHOTO KoJybia Qg , KBT.
26 .PacueTHslii nupKyasuuoHHbN pacxon I'BC onpenensiercs mo popmyiie:

iy QE n/cek, (6.1.2.¢.14)
7 =524 24

rze ko3¢ dunuenT pa3danaHCUpOBKHU [3 MOKHO IPUHATH paBHbIM 1, a At=10°C.,
27. Jnsa ydactka nmojgaroriero Tpyoomnposoaa ' BC ot TemioBoro y3ia (HarpeBatess) 10 IEPBOTO
BOJIOPa300OPHOTO CTOSIKA pacueTHBIN ceKyHAHbIH pacxoq I'BC ¢ yueToMm HUpPKYISIIIMKA ONIPEEeNsIeTcs 110
dhopmyre:
oy R
9 =4 (1 + 'ﬂr'ﬂ"'} " n/cex, (6.1.2.¢.15)

re Ko3dduimeHT Kejr MOXKHO IPUHUMATD 110 Tabmuie 6.1.2.7.2 B 3aBUCHMOCTH OT COOTHOIIICHUS

qh/qcir .
3nauenue kosppuyuenma Kcir Tabauua 6.1.2.m.2
i Ei
g K, g K.
1,2 0,57 1,7 0,36
1,3 0,48 1,8 0,33
1,4 0,43 1,9 0,25
15 0,40 2,0 0,12
1,6 0,38 2,1 u 6onee 0,00
Jlst octasibHBIX yyacTkoB ceTi I'BC o0muii pacueTHsli pacxon :
q"'=q". (6.1.2.¢p.16)
IIPUMEP
1 ",1 ~ L T
N [ | .
| AN Y
KBAPTHPA
[ <[ 1 [ ‘? <=
~ |57 |57 3
S I A R R
3
OSUCHBIE NMOMELLEHWA

NmeeTcst ydacToOKk ceTH, KOTOPBIN 00CITYKUBAET KUITYIO0 KBapTUPY U 0(DHCHOE TOMEIIECHHUE.
B kBapTupe yCTaHOBJICHO: YHUTAa3, BaHHA, YMBIBAJIbHUK, MOMKA.
KonnuecTBO KUIIBIOB — 5 Ye0OBEK.
B oduce ycTaHOBNIEHBI TPH YHUTA3a U JIBa YMBIBATbHUKA.
Uucno paboraromux B opuce —26 4eI0BEK.
Tpebyercs onpenenurts :
- pacyeTHbIE Pacxo/bl XOJIOJHOM BOJIbI HA ydacTkax 1,2,3.
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PEIIEHUE:
VYyactok 1. Yuactok 1 obcmyxuBaer xuinyto kBaptupy ( 4 nmpubopos, 5 xxurteneit). 1. [To Tabmaure
MpuioKeHus 12 HaxoauMm:
- yCpemHEHHBIN CeKyHAHBIA pacxon XB mpubdopom (p=0,2 i/cex;
- YCpeIHEHHBI YacOBOU pacxo]| BOIbI MPuOOpoM (o n=200 s1/4ac;
- HOpMa pacxojqa XB B yac HaubonbIiero norpedienus q pr,=9,1 n/4ac;
- HopMa pacxona XB B cyTku Hanbonbero norpediaenus q,=270 a/cyTku.
2. OnpenensieM CEKYHIHYIO BEPOSITHOCTh ICUCTBUS TPUOOPOB TPYIIIIHL:

_ Oheu U
q,-N-3600
3. Ilo npunoxenuto 13 Haxonum 3Hauenue 0=0,295.
4. PacueTHbIN CEKYHIHBIN pacxo/ Ha ydacTke | cocTaBut
q=95-a-0,=5x0,295x0,2 = 0,295 n/cek.
5. OnpenernsieM BEpOSITHOCTh UCTIOIB30BAHMS MPUOOPOB:
~3600-P-q,

hr q =(3600x0,016x0,2)/200=0,058; PnN=0,058x4=0,232
0,hr

6. ITo npunoxenuto 13 Haxonum 3HaueHue 0=0,48.
7. MakcumanbHbI 4aCOBOW pacxo/ Ha y4acTKE COCTABUT:

0y, = 0,005 @ - gy 1, =0,005x0,48x200=0,48 M3/uac.

8. OnpenenseM cpelHUN 4YacOBOM pacxo] B TEUEHUE CYTOK:

g =Bt
T 1000-T

= (9,1x5)/(0,2x4x3600) =0,016; PN=0,016x4=0,064

= (270x5)/ (1000x24)=0,056 Mm3/uac.

VYuactok 2. YuacTtok 2 obciyxuBaer opuc (5 mpubopos, 26 pabOTHUKOB, CMeHa § 4acoB).
9. 1o Tabnuie npunoxxenust 12 HaxoauM:

- yCcpemHEHHBIH ceKyHAHBIH pacxon XB npudopom (o=0,1 11/cex;

- yCpeIHEHHBIN 9acOBOM pacxo BObI IprOOpoM (o =60 J1/4ac;

- HopMma pacxoaa XB B uac HanOobIero notTpedaeHus ( hyy=2 j/4ac;

- HOpMa pacxoja XB B cyTku HauOombIero noTpediaeHus Ju=9 1/CyTKu.
10. OmpenensieM CEKYHAHYIO BEPOSITHOCTb ACUCTBUS MPUOOPOB TPYIIIIHL:

th,u ‘U
= (2x26)/(0,1x5x3600) =0,029; PN=0,029x5=0,145
.N -3600 (2x26)/(0,1x5x ) =0, ; X

%o
11. Ilo npunoxxenuto 13 Haxoaum 3HaueHue a=0,394.
12. PacyeTHBIN CEKYHIHBIN pacXo] Ha y4acTKe 2 COCTaBUT

q=95-a-0,=5x0,394x0,1 = 0,197 n/cek.
13. OnpenensieM BEPOATHOCTD UCTIOIB30BaHUSI PUOOPOB:

Phr::3600-F>.q0
qO,hr

14. Ilo npunoxxenunto 13 Haxoaum 3HaueHue 0=0,7.
15. MakcumanbHbIM YaCOBOM Pacxo/ Ha y4aCTKE COCTABMT:

0y, = 0,005 @ -qy, =0,005x0,7x60=0,21 M3/uac.

16. OnpenenseM cpeIHUN 4acOBOM pacxoj B TEUEHHE CYTOK:

RV
1000-T

=(3600x0,029x0,1)/60=0,174

= (9x26)/ (1000x8)=0,029 M3/uac.

VYyacrok 3. Yuactok 3 006cnyKuBaeT XUy KBapTUpy U opuc (9 mpubopos).
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17. Haxoaum BepOsITHOCTH JIeHCTBUS IPUOOPOB IJISi CUCTEMBI B LIETIOM:

P :ZNi'Pi

—Z N = (4x0.016 +5x0,029)/(4+5) =0,023; PN=0,023x9=0,207
i

18. Nimem cexyHIHBIN pacxoa IpuOOpOM JIJIsl CUCTEMBI B LIEJIOM:

_ZNi'Pi'qO,i

G0 = SN,P (4x0,016x0,2 + 5x0,029x0,1)/(4x0,016 +5x0,029) =0,131 s/cex.
i i

19. Ilo npunoxenuto 13 Haxoaum 3Hauenue 0=0,45.

20. PacueTHbIi ceKyHIHBIN PacXo/l Ha y4acTKe 3:

0 =95 0y—5x0.45x0,131 0,294 n/cer.

21. YacoBoii pacxoJ; XOJIOJHOHM BOJIbI OJHUM MPHUOOPOM JIJIsi CUCTEMBI B IIEJIOM:

_ Z N; 'Phr,i "o pr,
Qonr = N..P =(4x0,058x200 + 5x0,174x60)/ (4x0,058 +5x0,174)=89,5 n/uac.
Z i Thri

22. BeposTHOCTB UCIIOJIB30BAHUS TPHOOPOB JJISI CHCTEMBI B IIEJIOM:

3600 P - q,
P = = (3600x0,023x0,131)/89,5 =0,121;
qo,hr
23. Ilo mpunoxxenuto 13 Haxoaum 3HaueHue 0=0,98.
24. PacyeTHBIN 4aCOBOM pacxo/ IJid y4acTKa 3 COCTaBUT:

Oy = 0’005 " qO,hr =0,005x 0,98x89,5 =0,439 m3/4ac

25. CpenHuii 4acoBOM pacxoj] B TEUEHHUE CYTOK COCTaBHUT:

B Z QU

O = 1000 T~ (270x5 +9x26)/(1000x24)=0,066 m3/sac.

6.1.3. Pacuem pacxo0oe no memoouxe DIN 1988 u.3
Pacuer no meroauke DIN 1988 u.3 ocHoBBIBaeTCs Ha ONpPEAEIEHUHN PACUETHBIX PACXOA0B BOABI B
3aBHCHUMOCTH OT CYMMbI €IMHUYHBIX PACXOJ0B DPA3IMYHBIMU MPUOOpaMU U Ha3HAUYEHUS TOMEILEHUH.
1. OnpenensitoTcsi CeKyHIHbIE PacXOAbl KaxkIbIM pUOopoM (i (J1/ceK) (MOKHO BOCIIOJIB30BATHCS
tabmuei npunoscenus 11).
2.0npezaensercs CyMMapHbIM CEKyHIHBIN pacxo OT BceX MPUOOPOB, 0OCTYKUBAEMbIX JaHHBIM
Y4aCTKOM:

A0 = Zqo,i N, n/cex.

3.ITo Tabnwume 6.1.3.m.1 onpenensiercs pacuyeTHBIA pacxon J, J1/Cek.
Taonuuya 6.1.3.m.1

QZO - Z%,i ‘N, | O J1/cex qu - zqo,i ‘N, | G J1/cex qZO - qu ‘N, | G J1/cex
0,1 0,1 4,6 1,22 20 2,48
0,2 0,2 4,8 1,24 21 2,54
0,3 0,3 50 1,27 22 2,61
0,4 0,36 55 1,32 23 2,67
0,5 0,38 6,0 1.38 24 2,72
0,6 0,4 6,5 1,42 25 2,78
0,7 0,43 7,0 1,48 26 2,85
0,8 0,48 7,5 1,55 27 2,91
0,9 0,50 8,0 1,6 28 2,96
1,0 0,55 8,5 1,64 29 3,02

146



1,1 0,58 9,0 1,69 30 3,07
1,2 0,60 9,5 1,74 32 3,18
1,3 0,63 10,0 1.78 34 3,29
14 0,65 10,5 1,82 36 3,40
1,5 0,67 11,0 1.88 38 3,51
1,6 0,70 11,5 1,92 40 3,62
1,7 0,73 12,0 1,95 45 3,88
1,8 0,75 12,5 1,99 50 4,12
19 0,78 13,0 2,04 55 4,38
2,0 0,80 13,5 2,06 60 4,62
2,2 0,83 14,0 2,09 65 4,86
2,4 0,86 14,5 2,13 70 5,08
2,6 0,91 15,0 2,17 80 9,54
2,8 0,93 15,5 2,2 90 5,98
3,0 0,98 16,0 2,24 100 6,42
3,2 1,02 16,5 2.28 110 6,85
3,4 1,05 17,0 2,3 120 7,27
3,6 1,07 17,5 2.33 130 7,69
3,8 1,10 18,0 2.38 140 8,10
4,0 1,12 18,5 2,4 150 8,5
4,2 1,15 19,0 2,42 160 8,91
4,4 1,18 19,5 2,26 170 9,31
ITPUMEP pacuema no DIN

Keapmupa obopyoosana yHumaszom, ymvl8albHUKOM, BAHHOU, MOUKOU U CIMUPATbHOU MAWUHOLL.
Tpebyemcs onpedenums pacuemuulii pacxoo X0100HOU 800bl HA 8800€ 8 K8APMUP) .

I1o mabauye onpeodensiem cekyHOHble HOpMamusHvle pacxoobl npubopamu. CyMmMapHuli ceKyHOHbI
pacxo0 noocuumuvleéaem 8 mabauyHol popme:

Ilpubop Hopmamuenvie Konuuecmeo npubopos, Cymmapnwlii ceKyHOHbLU
CeKyHOHbIe PACXOObl N, wm pacxoo,
K(;TES/IZZ(;;?MOPOM, Ay = D g - Ny, wcex

Yuumas 0,1 1 0,71

Ymvisanvnux 0,09 1

Banna 0,18 1

Kyxonuas motixa 0,09 1

Cmupanvhas 0,25 1

MawmuHa

s cymmapnoeo pacxooa 0,71 no mabnuye naxooum 3snauenue paciemnozo pacxooa 0= 0,43 n/cexl

6.1.3. Pacuem pacxoooe no CII 30.1330.2012
Pacuer o meroguke C/7 30.1330.2012 ocHOBBIBAETCS Ha ONPEACIICHUE CEKYH/THBIX U
MaKCHUMAJIBHBIX HAaCOBBIX paCXOI[OB 110 TaGHHHaM Ha OCHOBAHUU yI[eJ'H:HOFO cpe;[Hero pacxo;[a B 4HacC

OJTHUM TPUOOPOM HJIM TIOTPEOUTEIIEM.

1. Tlpwu pacdere mo moTpedOUTENSIM W3 TAOIHUIIBI npunodicerus 19 BEIOUpaAIOTCs TpeOyeMble CpeIHECYTOYHbBIE PACXOIbI,
YMHOXAIOTCS Ha KOJIMYECTBO MOTPEOUTENEH 1 IPOU3BEICHUE IETUTCS Ha TIPOJOJDKUTEIBHOCTD IIEPUoIa
BOJIOpa300pa, IPUBEACHHYIO B TOH ke TabJuie.

Hcxoas 13 MoTydeHHOro CpeIHeYacoBOro pacxo/ia Ha MOTpeOuTels 1 00LIero KOJMYecTBa oTpeduTeNel mno
Talnuue npunodicenus 21 ONPENIENIOTC PacueTHbIE 3HAYCHUSI CEKYHHBIX PacXo/I0B.

[pu pacuere o mpubopam U3 TaOIHUIEI npunodicenus 2() BRIOUPAIOTCS CPETHEIACOBBIC PACXOIBI ITO IPHOOPaM.
Pacxozbl kaxaoro npubopa yMHOKAIOTCS Ha KOJIMYECTBO OJHOTHITHBIX TPUOOPOB.

CyMMUpPYIOTCS BCE PACXO/IBI [0 BCEM MPpUOOpaM U JeJATCs Ha 001ee KOJIMYECTBO IPHOOPOB.

Hcxons 13 noydeHHOTo CpelHeyacoBOro pacxo/ia Ha MpruoOop 1 00IIero KoJau4ecTa NpruOopoB 110 Tabuuie
npunodicenus 21 ONPeneNsFOTCs. pacUeTHBIC 3HAYCHUS CEKYHIHBIX PaCXO/IO0B.

N

oukw

Bce tpu meTona pacuera peanuzoBanbl B iporpamme VALTEC.PRG, naunnas ¢ Bepcuu 3.1.2.
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6.2. Onpeoenenue nomepv menaia mpyoamu
[Ipu pacdere cHCTEM OTOIUICHUS M TOPSYEro BOJOCHAOKEHHS U3 METAJUIOTIOIMMEPHBIX TPYO ClieayeT
YUUTBIBATh MOTEPH TEIUIa CAMUMHU TpyOamMH. ITO HEOOXOAUMO IS TPABUIBHOTO MOAOOpa OTOMUTENbHBIX
pUOOPOB, U3OJSIIIMK U PACUETHBIX PACXOA0B IIUPKYISIIUOHHOTO TPYOOIIPOBO/IA.
VY nenbHbBIE TETUIOBBIE TIOTEPU OJJHUM ITOTOHHBIM METPOM TPYOOIpoBOAa B 00ILEM ciyyae
pacCUYMTBIBAIOTCS 110 hopMyJIe:

q — (tgH _tHap)
In du.Hap. |n m.nap. B Br/m.o. (624)])
1 dm.uap. dm P 1
+ o

+
rd,, o 274k, 272, =nd

m.6H.

a,

u.Hap.

rae: t,y - TemnepaTtypa TpaHCIOpPTHpYyeMOl cpepl,°C;

tiap — TEMIIEpATYpa OKpYKaroLIel cpenbl (momemenus), °C;

Oy uap. “HAPYKHBIH AHAMETP TPyOOIPOBOAA, M;

Oy1.nap. — HAPYXKHBIH AUAMETp M30JILUH, M;

d; sy, — BHYTPEHHHUIA JHAMETP TPYOBI, M;

Az, —K03(. TEITOMPOBOAHOCTH U30JsAIuH, Br/™m -°C, (s BcienenHoro nosuatuiena —0,033);

Ap — KOO (UIUEHT TEIIIONPOBOAHOCTH CTEHOK TpYOsI, BT/M-°C, (11t Tpyd VALTEC - 0,43);

01 — KO3 PUITMEHT TETUIOBOCTIPUSATHS BHYTPEHHEH MTOBEPXHOCTH CTEHKH TPYObI, BT/M2;

02 — KO3 PUIMEHTHI TETJIOOTAaYU TTOBEPXHOCTH M30JISIIUN WM HAPYKHOUW MOBEPXHOCTH TPYOBI
(TIpu OTCYTCTBUU U3OJISAIUN), Br/M?-°C, MpUHUMAIOTCS 1o Tabmwmie 6.2.1.1.

Koaghpuuuenm mennoomoauu a; Taoauya 6.2.m.1
B 3aKkpbITOM OMEICHUH
W3onmpyemslit 00bEKT Ha oTkpbITOM BO31yX€E IpU
ITokpsiTus C TlokpeiTHs ¢ CKOpOCTH BeTpas, M/c
MaJIbIM BBICOKHM
ko3¢ punmeHTOM ko3 pummenToM 5 10 15
M3ITy4eHHS W3ITy4eHHS
I'opu3oHTaIbHBIE TPYOOIIPOBOIBI 7 10 20 26 35
BepTrkanbHbIC TPYOOIIPOBOIHI, 8 12 26 35 52
000py/IoBaHUE, TUIOCKas CTEHKA

1. Kootcyxu u3z oyuHK08AHHOU CMALU, TUCMO8 AIOMUHUEBbIX CHIAB08 U ATIOMUHUSL C OKCUOHOU NAEHKOL.

2. llmyxamypku, acbecmoyemenmmuuvle NOKPbIMUs, CIMeKIONIACMUKY, Pa3iTuiHble OKPACKU (Kpome KPACKU ¢
AnOMUHUEBOU NYOPOlL)

3. IIpu omcymcmeuu cgedenuii 0 CKOpOCMU 8empa RPUHUMAIOM 3HAYeHUsl, coomeemcmesylouue ckopocmu 10
m/e.

4. Kosghpuyuenm oy npu Hanuyuu niomuo npunezaroujeli uzonayuu npunumaemcs pasuoim 0,5x ay.

Bennuuny teroBbix noteps amu 1pyd VALTEC nomyckaercst onpenensiTe, Moyb3ysich TaOIuIei
npunodxcenus 16.
IMpu mapamerpax Bo3nyxa (Ts) u Termonocurens (T;),0TaHYAONMXCS OT TAOJIMYHBIX, TOTEPH TEILIa
METAJUIONOIMMEPHBIMH TPYOaMU MOXKHO OIPENENUTh 10 (hopmyie:

T T 1,2
0= 0y (MJ , Br/m., (6.2.¢0.2)
70
rze (70 — TaOJIMYHOE 3HAYCHHE MOTEPh IS TPYO OTOTUICHUSI. .
[Tpu pacdere OTOMUTENBHBIX MPHOOPOB, KaK MPABHIIO, TPEOYETCs ONMPEIeIUTh CHUKCHUE

TeMIIepaTypbl TEIUIOHOCUTENS B TpyOax. 3Hast pacyeTHBIN pacxo TeroHocutenst G,Kr/cek, u
ONpPEIEINB BEIUYUHY TEIJIOBBIX ITOTEPh HA YYACTKE

Q=L-q, Bm, (6.2.¢.3)

MO>KHO HaliTH CHUYKEHUE TEMIIEpaTyphl:
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At = QI(G-4187),°C. (6.2.¢0.4)

[Tpu mpokitagke TOPU3OHTAIBHBIX TPYO MOJ MOTOJKOM pekoMeHayercsi yuuTbiBaTh 70-80 % ux
pacueTHOro TEIMJI0BOI0 NOTOKA.
TenoBoii MOTOK BEPTUKAIBHBIX TPYO CHIXKAETCS B CPETHEM:
- IIPU SKPAHUPOBAHUH OTKPBITOTO CTOSIKA U3 MOJUMEPHBIX TPYO METAIUIMYECKUM SKpaHoM Ha 25%;
- IPU CKPBITOM MPOKJIaJKE B TIyXoit 6opo3ae Ha 50%;
- TP CKPBITON MPOKIIAJKE B BEHTHIIMpYeMor 60po3ae Ha 10%.
OOmuii TemIoBOM MOTOK OT OAMHOYHBIX TPYO, 3aMOHOJMYEHHBIX B MEXKIYITAKHBIX NEPEKPHITHIX

OTAIIMBAEMBIX MOMEIIEHUH U BO BHYTPEHHHX IEPErOPOIKAX M3 TsKeIoro 0etoHa (Ager 21,8 Br/m'K |
e 22000 kr/M7), yBenuuuBaeTcs B cpenneM B 2,0 pasa (ipu okieiike cren o6osimu - B 1,8 pasa).

OOumii TermIoBOM MOTOK OT OJMHOYHBIX TPYO B HApYKHBIX OTPAKICHUAX U3 TSDKEIOro OeToHa
(Ager 21,8 Br/MK , Fer = 2000 Kr/M*) yBeIHUHBAeTCA B cpeHeM B 1,6 pasa (IIpu okieiike cTeH 060sSMH -
B 1,4 paza).

ITpu ckpbITOl MpOKIagKe OAMHOUYHBIX TPYO, 3aMOHOJIMUYEHHBIX B JIETKOM OETOHE C IIACTH()UKATOPOM,
pacueTHBIN TEII0BOM NOTOK yBenuuuBaercd B 1,1-1,15 pasza.

ITpu npoknagke TpyO B CTaHAAPTHBIX IITPOOAX, MOJHOCTHIO 3aII0JHEHHBIX CAMOTBEPICIONIEH TEHUCTON

M30JIALUEH, TEIIIOBOM MOTOK TPYO CHIDKAEeTCs B Cllydae pa3MeIIeHus B HAPYKHbBIX cTeHax Ha 15-20%, Bo
BHYTPEHHUX Meperopojakax - Ha 5-10%.

IIPUMEP

Hcxoonvie oannvie:

T'opuzonmanvrasn noosooxa k paouamopy onunou L=12 m, einoinena uz memaiionoiumepron mpyoovl

VALTEC 16x2,0.Temnepamypa menionocumensi Ha 6X00e 8 pacnpeoeiumeibHulil KOLLeKmop

cocmaensiem T,=82,0 °C. Temnepamypa okpyscarowezo ozoyxa T,=20 °C .Tpyba ne uzonruposana.

Pacxoo mennonocumens 6 noosooaweii mpyoe G=0,015 xe/cex. Tpebyemcs naiimu memnepamypy

menjioHocumeisi Ha 6xooe 8 paouamop.

Pewenue:

1. Ilo mabauye npunosicenus 16 Haxooum nomepu menia HeU30AUPOBAHHOU 2OPUBOHMATLHOU MPYOOl
npu memnepamyprom nanope (82-20)=62 °C. /[na mpy6wor 16x2,0 on cocmasum Oe= 44,81 Bm/m

2. Haxooum obwue nomepu menna noosoosuum mpyoonposooom Q = 12 x 44,81 = 537,72 Bm.

3. Paccuumuvleaem cHudicenue memnepamypsbl menioHoCUmens om KoIIeKmopa 00 paouamopa:

At =1537,72/ (0,015 x 4187) = 8,56 °C.

Temnepamypa Ha éxode  paduamop b6ydem cocmasiams T =82,0 — 8,56 = 73,44 °C.

6.3. Pacuem na oopazosanue KoHOeHcama
KoHngencar Ha MeETaIONOIMMEPHBIX TPYOONPOBOJAX MOSIBISIETCS, KOTJa TeMIiepaTypa MOBEPXHOCTH
TpYyOBI HUXKE, YEM TOUYKa POCHI MPU JAHHON TeMIIepaType U BIAXKHOCTH B TOMEIICHHUH.
[Ipu oreHKe BO3MOXXHOCTH BBIMTAJICHUS KOHJIEHCATa HA MOBEPXHOCTU TPYOBI HEOOXOIUMO OMPEIECIUThH
TEMIIEPaTypy Hapy:KHOM CTEHKH TPyOBI {c M COIOCTaBUTH €€ C TEMIEPATYPOU TOUKH POCHI T,

q
t =t +
Tl T A g (6.3.00.1)

m.Hap.

Bce 0003HAYCHUS B JaHHOUW (opMyIie Takue ke, Kak 1 B 11.6.2.

Brimasenus koHaeHcara He OyeT MpH YCIOBUU tc>Tp.

Temreparypa TOUKH POCHI onpeaesiercs 1o i-d ruarpamme v 1o Tabmume 6.3.m. 1.

Touka pocwi Tabauya 6.3.m.1
Temmeparypa Tp npu OTHOCUTENBHOMN BIAXKHOCTH , °C
BO31YyXa, °C 40% 60% 80%

20 6,5 12 17
25 10,5 16,5 21,5
30 154 21,3 26,5
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MO>HO OIpeneNaTh TOYKY POCHI 10 CleAyIoIel NpubimKkeHHon hopmye:
233,77 LN(E,) +115,72
" 16,57 0,877LN(E,)
rne E,=0,01-¢-E ¢akrudeckas ynpyrocts BoasHoro napa (klla);
17,504t
2412+t

@ - OTHOCHUTCJIbHAsA BJIIAXXKHOCTH BO31YyXa, %;

E=0,6112 EXP( j MaKCUMallbHasl yIpyrocTs BoJsiHOrO napa (klla;

IIPUMEP

Hcxoonvie oannvie:

Xonoownas 6éooa ¢ memnepamypoti tg,— +10 °C npomexaem no éepmuxanbHol MemMaiilonOIUMEPHOU
mpybe 16x2. Temnepamypa 030yxa 8 nomeujeHuu tup=120°C, enasxcnocmo p=60%. Tpebyemcs
OYeHUMb 8epPOSMHOCMb 8bINAOEHUs KOHOeHCama.

Pewenue:

Ilo mabnuye npunosicenus 16 onpedensem meniogoi NOMoK 0Jisi BePMUKATbHOU HEUOIUPOBAHHOL
omonumenvHot mpyowst 16x2 : Q70=41,9 Bm/m.

. . Tm—Te\"

Onpeoensiem peanvHulii mennogot nomok: (= Qs (Tj =

41,9x((10-20)/70)"%=- 4,06 Bm/m.

3uax «munycy obosnauaem, ymo menio8ol NOMOK HANPAasLeH cO CMOPOHbL NOMeUJeHUsl BHYMPb
mpyoui.

Onpedensem memnepamypy HAPY#CHOU CIMEHKU mpyObl.

=t + + = 20-4,06/(3,14 x 0,016 x 12) =13,3°C.
. * X
Temnepamypa mouxu pocwt npu 3a0anusix napamempax cocmasisem 12 °C. 3awumsi om KoHOencama
He mpebyemcs. /[ cmanvHot mpyobl npu mex dce 3a0aHHbIX NApamempax memnepamypa CmeHKu

cocmasuna ovl 10,6 °C, umo nompeb6osaio bOvl 3auumy om KOHOeHcama.
6.4. I'uopasnuueckuii pacuem mpyoonpoeooos

[Totepu naBnenus B TpydornpoBoaax VALTEC moxxHO paccuuTaTh, OJIB3YsICh (hOPMYJIION:

AP=RI+Z (Ila) (6.4.9.1)

rae R - ynenpHas nuHeitHas moTeps naBieHus Ha 1 M aimunel, [1a/m,
(ompenensieTcs o TabIUIAM npuiodicerus 15);

| — amuHa TPpYOGOTIIPOBOIA B METPaX;

Z- TIOTepH JIaBJICHUS] HA MECTHOE CONpOTUBIeHNUE, [1a/M.
Jlnsg  ompeneneHus TOTEpb JAaBJCHUST Ha MECTHOE CONPOTUBIEHUE, KOIPPUIMEHTH MECTHBIX
COMPOTHUBIICHUHN KaXIOTO DJEMEHTa YydacTka (IMOBOPOTHI, OTBOIBI, (DUTHUHTH, HPHUOOPHI, apmaTypa)
ckianpBaiorcs. Cymma Ko3(DQUIIMEHTOB MECTHBIX CONPOTHBICHUNH YMHOXKAETCA Ha JAMHAMUYECKOE

JaBlieHHe, B pe3ysibTaTe Yero opmMyna Juist onpeaeacHus Z NpuHUMaeT BHI:
2

Z-= zg"? o (Tla), (6.2.4.2)

rae & - cymma Ko (QUIIMEHTOB MECTHBIX COMPOTHUBIIEHUH Ha PACCUNTHIBAEMOM y4acTKe TPyOOIpoBOa;
V - CKOPOCTb TEIJIOHOCUTEISI B TPYOOTIPOBOIE, M/C;
0 - IIIOTHOCTb XKHAKOCTH TIPH TEMIIEPAType TEIIOHOCUTENS, KI/M~.

KoadduiineHTsl MECTHBIX COMPOTUBIICHHIA JIsT HEMPSIMBIX YYaCTKOB TPYOOIIPOBOA MOXKHO OIPEACTATh
o mabauye 6.2.m.1.
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Koaghdpuyuenmut mecmuvix conpomuenenui Tadauua 6.2.1.1

N DneMeHT Ocku3 3naueHue kodpduirenra
TLII. MECTHOTO COTIPOTHBJICHUS
1 OTtBOZ C paguycom 5
3akpyrienus »5 d: 0,3-0,5
90° Sd,
45°

2 Otcrym , «yTKa» _/_ 0,5
3 O6Box f"'o"'\ 1,0

5 [Ipsimoil coenuHUTEINb [Ipunoowcenue 5

6 TpoiiHuk IIpunoorcenue 4

7 KpecroBuna [Ipunooicenue 6

8 Apmartypa u npudopsl [To TexHrueckuM nacrnopram

Ha U3eus®

9 Komnekrop 6e3 kpaHOB u 1,5
PEryIsiTOPOB

10 | Komnekrop ¢ 3

PETYIUPYIOIUMU WU
OTCEKAIOIMMH KpaHaMH

e B psne TeXHWYECKHX IMAaCHOPTOB BMECTO KOX(PHUIMEHTA MECTHOIO CONPOTHUBICHHUS Ha
W3JeNHe  IPHBOMTCS  «KOd(DQHIMEHT MpOmycKHOH —cmocobHoctm» K,  (M%/gac).
B3aumocCBsI3b MEXIy 3TUMH ABYMSI [TOKA3aTEIAMH CIIEAYIOIIAs:

4,_16-108-d4 _
K \,2 ; (6.2.¢h.3)

rze :
Ky- koaurmenT npormyckHoi crmocoOHOCTH B M>/dac;
d — BHYTpEHHHI TUaMETp B M.
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6.5. Pacuem mennozo nona u 0602pesa OMKpPbIMbIX NIOUIAOOK
6.5.1. 3a0auu mennomexnuueckozo pacuema menyozo noua

B xoze TemnoTexHUYeCKOro pacueTa TEIUIOro 1ojia OObIYHO pelaeTcs OJJHa U3 CIeIyIOIUX 3a1au:

a) onpenenenue TpedyeMoil cpenHeil TemMnepaTypsl TEIUIOHOCHUTENS 110 U3BECTHOMY YACTbHOMY
TEIUIOBOMY ITOTOKY, IOJY4EHHOMY B pe3yJibTaTe pacdeTa TEeIUIONOTPEOHOCTH TOMELIEHHUS;

b) onpenenenue yaeapHOTo TEIJIOBOTO OTOKA OT TEILIOro IMoJia MPU U3BECTHOM CpeaHen
TeMIepaType TEINIOHOCUTESL.

Kak npaBuiio, npu MoJIHOM HaNOJIbHOM OTOIUIEHUH (0€3 MCIOIb30BAHUS PAJAMATOPHOTO OTOIJICHUS) ,
OIpeNiesIAeTCsl MOMEUIEHHE C HanOONIbIIUMHU YIEIbHBIMU TEIUIONOTEPSMHU.
Jlnist 3TOro MOMEIIEHUS IIPOU3BOJUTCS PACUET 0 CXEME «a», TO €CTh OIpeesieTcs TpedyeMast cpenHss
TeMmIepaTypa TemIoHocuTens. s oCcTaabHBIX TOMEUICHUH, 3Ta TeMIepaTypa IMPUHUMAETCS B KaUeCTBE
3aJaHHOW BEJIMYMHBI, ¥ JaJbHEHIINE pacyeThl BEIyTCs 1Mo cxeme «h».
B 00oux cinyyasx onpenensonM KpUTEpUEM pacyeTa sIBISIeTCsl TeMIlepaTypa MOBEpXHOCTH OJa,
KOTOpasi He I0JDKHA MPEBBIIaTh HOPMATUBHBIX BENWYUH (cvm. mabauyy 5.3.1.2.m.3).
Crenyer OTMETUTB, YTO O 3allaJIHBIM HOPMAaTUBAM TeMIIEpaTypa OBEPXHOCTH I10J1a I0ITycKaeTcs Oonee
BBICOKOH, 4YEM 10 POCCUHCKUM HOPMaM, 4TO CJIEAYET YUYUTHIBATH IIPH UCIIOIb30BAaHUHM UMIIOPTHBIX
PacUETHBIX IPOTPAMM.

MeTonuK TEIIOTEXHUYECKOTO pacueTa TEIUIbIX M0JIOB CYIIECTBYET HECKOJBKO. B Kax 101 U3 METOIUK
3aJI0KEH PsIJl AOMYIIEHUH 1 OTpaHUYEHUI, KOTOpBIE TAK)KE HE ClIeAyeT 3a0bIBaTh IPU MPOEKTUPOBAHUM.
Jlanee OyIyT U3J105KEHBI HEKOTOPBIE U3 UCTIONIB3YEMBIX METOIMK pacyueTa.

6.5.2. Memoo kor¢hghpuyuenmos

MeTtoa oCHOBaH Ha MPUMEHEHUH ITONPABOYHBIX KOI(P(UIIMEHTOB K U3BECTHBIM, 3KCIIEPUMEHTAILHO
YCTaHOBJICHHBIM, Y/I€IbHBIM TEIUIOBBIM MOTOKAM OT 3TAJIOHHOTO TEIIOro MoJIa MPH Pa3IndHbIX
TEMIIEPATYPHBIX HaMopax (cm. mabnuyy 6.5.2.m.1).

Xapakmepucmuku IMAIOHHO20 MenJjio2co nojida

Tabauua 6.5.2.m.1

Ne | Xapakmepucmuka Eo. usm. 3Hayenue

1 [IpuBenennsIil K03 GUIMEHT Teronepeaayn creHky | Br/ M2 K 6,7
TPyOBI

2 Ko uumenT TermonpoBogHOCTH CTEHKH TPYObI Bt/ m K 0,35

3 TonmuHa cTeHKH TPYObI MM 2

4 Hapy>xHbIii qameTp TpyObI MM 16

B ToJmuHa CTKKU MM 45

6 KoaddurumeHT TennonpoBoTHOCTH CTIKKH Bt/ MK 1,0

7 KoaddunmenT Termnooraun noBepXHOCTH MoJia Br/m° K 10,8

8 [Iar Tpy6 cM 7,5

q=At-K, -K, K, -K, -Kg, (6.5.2.9.1)
rac

( —yZAeTbHBIN TEIIOBOM MOTOK , BT/M2

At - norapudmuyeckasi pa3HOCTh MEXJy TEMIIepaTypoil TEIUIOHOCUTENS U TEMIIEPaTypoil BO31yxa B

nomemniennu, °C;

Ky — IpuBeieHHBIN K03 (QULMEHT Tenonepeaayu creHku Tpyost, Bt/ M2 K;

K, — k03 punmient, 3aBucAuInil OT TEPMUUYECKOTO COMPOTUBIICHUS MTOKPBITUS T10J1;

Kb — k03 GuIMeHT mara yKiaaku Tpyo;
K. — xoadpummeHT TOMMMHBI CTSHKKH HaJl TPYOOii;
Kb - ko3¢ duiment, yautoiBaromuii HapyXHbIH 1uaMeTp Tpyo.
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Jlorapudmuueckas pa3HOCTb TEMIIEPATYP :

_ (tl _tz)
At = —En (6.5.2.¢.2)
(tz _ts)
rIe

t1 u ty — TemmepaTypbl COOTBETCTBEHHO MPSIMOTO U 00PAaTHOTO TerIoHOcuTeNs, °C;
f6 - pacyeTHas TeMIlepaTypa Bo31yxa B nomemenuu, °C.

Koadduuuent rernonepenaun CTeHKH TPYObI:
K

p0
1 LN b 1 LN D,
2l  D-25 2, D,-26,

Kmp 11
1+——=-K

T

mpQ0

-KM-Kb-KC-KD-b(

6,7

(6.5.2.¢0.3)

142,347 K, K, K, Ky-b| - IN— 2 _041
24,  D-25

CcT
rIe
Kinpo — K03(OQUIUEHT TeIIonepe1aun TaloOHHON TpyOsI - 6,7 Br/m* K;
b — trar Tpy6 ,Mm;
0 — TOJIILIMHA CTEHKHU TPYOBI, M;
0o — TOJIIIIMHA CTEHKHU ATAIOHHOM TpyOHsl, - 0,002 M;
D — napyxHblii AHaMeTp TPyOBI, M;
Do — HapyXHBII 1uaMeTp dTaTOHHON TpyOsI, - 0,016 M;
A em — KOO(PQHUIMEHT TEIUIONPOBOAHOCTH CTEHKH TPYObI, BT/ M K;
A emo — KOA(DPHUITUEHT TETUIONMPOBOIHOCTH CTEHKU dTATOHHON TpyoOHI, - 0,35 B1/ M K.

Koaddunment BIusHUSA TEPMUYECKOTO COPOTUBIICHUS MOKPBITHS MTOJIA:

1 500
+ Y
K, = a"5 Ao 0’3367465 L (6.5.2..4)
—+-0 4R 00926+ +ZR_

an (4 (4
rac
a, - K03(QGUIHEHT TemI00TAaul MOBEPXHOCTH o4, -10,8 Br/M2 K;
0., - TOJINIMHA STAJIOHHOH CTsKKH, -0,045 M;

A - KO3hPUIMEHT TETUIONPOBOIHOCTH CTSHKKH, BT/ M K;
A co- KOOPPHUIHUEHT TErIONPOBOIHOCTH 3TAIOHHOM cTskKH, -1,00 B1/M K;
R, — TepMUUECKHE CONTPOTHBIICHUS CIIOEB MOKPHITHS T0JIa (BBIIIE CTSHKKH), M2 K/BT.

Koaddumnuent mara yknaaku tpyo:
b

K, = (1,23-0,45R%™ ) 007 (6.5.2.9).5)
KoapuuneHT TONIMHBI CTSHKKH OnpeaessieTcs o popmyse:

K, =C#5100%) (6.5.2.00.6)

rae:
O, — TOJIIIIMHA CTSDKKH HaJ TPYOOi, M;
C —xoaddunment, onpeaenseMslii mo maoauye 6.5.2.m.2.
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3nauenue kodpguyuenma C. Taobnuya 6.5.2.m.2

ar TepMudyecKkoe COMPOTUBICHUE TOKPHITHS
TpyoO, nona, M° K/Bt
b,cm 0,0 0,05 0,1 0,15
5 1,069 1,056 1,043 1,037
10 1,063 1,05 1,039 1,034
15 1,057 1,046 1,035 1,031
20 1,051 1,041 1,032 1,028
25 1,045 1,035 1,028 1,025
30 1,040 1,031 1,024 1,021
35 1,034 1,026 1,020 1,018

Koaddumment , yauteiBaromuii Hapy>KHbIH AHaMETp TPYO:

K, =C2%°, (6.5.2.¢p.7)

rae

D —napyxHbIil qamMeTp TpyObI,M;
Cp- ko3 dutmeHT, IpuHUMAaeMbIi 0 mabauye 6.5.2.m.3.

3nauenusn koiygppuyuenmos Cp Tabauya 6.5.2.m.3
[Iar TepMuueckoe CONPOTUBICHUE MOKPHITHS
TpyO, nona, m° K/Bt
b,cm 0,0 0,05 0,1 0,15
S) 1,013 1,013 1,012 1,011
10 1,029 1,025 1,022 1,018
15 1,040 1,034 1,029 1,024
20 1,046 1,040 1,035 1,030
25 1,051 1,046 1,041 1,036
30 1,053 1,049 1,044 1,039
35 1,055 1,050 1,045 1,041

K HenoctaTkaM 3TON METOIMKA MOKHO OTHECTH CIEAYIOLIUE MPUHATHIE B HEH JOMYIEHUS:
- K09(hPHUIMEHT TETIO0TAa4M TOBEPXHOCTH T0JIa MPUHSAT MOocTOsTHHBIM (10,8 Br/M? K). B
JNEHCTBUTEILHOCTH, 3TOT KO PUIIMEHT sBisieTcss GYHKIMEH OT IEI0ro psa BETUIHH (TeMIepaTypbl
MOBEPXHOCTH TI0J1a, TEMIIEPATYpP MOBEPXHOCTEH OKPYKAIOUINX KOHCTPYKIUH U CKOPOCTH JIBUKCHUS
BO3/IyXa Y MOBEPXHOCTH T10J1a);
- MeToj KO3 PHUIMEHTOB MOXKET MIPUMEHATHCS MPH 11are Tpyo He Oosiee 375 MM, TOJIIUHE CTSKKH HE
Oosee 45 MM, TEPMHUYECKUX COMPOTUBIICHUSAX TOKPHITHS TToa He 6osee 0,15 M’ K/Br, Hapy>KHBIX
auaMeTpax Tpyo He 6onee 20 MMm.
JlaHHBIN METOJ] 3aJI0KEH B OCHOBY OOJIBIIMHCTBA UMIOPTHBIX PACYETHBIX MTPOTPAMM.

6.5.3. Ananumuueckuii memoo

B ocHoBe MeTona 3a0keHa popMyia orpeaeaeHus YAeIbHOTO TEIIOBOr0 MOTOKA, KaK (YHKIIUH OT
TeMIIepaTypbl MOBEPXHOCTH 110JIa, OCHOBAaHHAs HAa YaCTHOM pemieHun 3aaaun dopxreiimepa (DIN 4725):
q,=892(t —-t)*, (653 ¢.1)
rjae
Js — YAEIBHBINA TEIIOBOW MOTOK IO HAIIPABIICHHUIO «BBEPX), BT/MZ;

t, — TeMneparypa noBepxHoCTH 1noja, °C;

t,— TemmnepaTypa Bo3ayxa B rnomeneHuu, °C.

N3 a10it hopmMyIbl MOKHO TIOTYYUTh CIAEAYIOIINE 3aBUCUMOCTH:
-TeMIeparypa NOBEpPXHOCTH 10JIa:

154



q0,91
tn =t@ +% (OC) (653 472)

-K03()PUIMEHT TEIIO0TIa4YH TOBEPXHOCTH TOJIA!
a, =892(t —t )" =73259,°" (Br/mMK) (6.5.3. ¢.3)

Ecnu yciioBHO BBIpE3aTh U3 TEILIOTO I0J1a ITOJIOCY MIUPUHON PaBHOM miary Tpyo (pucynok 6.5.3.p.1) , T0
MO>KHO TPEIOI0KHUTE, YTO TETJIOBOM MOTOK OJHON TPYOBI pacipeaesisieTcsi TOJIbKO BHYTPHU 3TOM 30HBL.
Temnonepenauy uepe3 60KOBbIE 'PAHU 30HBI MOKHO NMPUHATH HYJIEBOW, yUUTHIBAsI, YTO KOJIUYECTBO TEILIA
, OTIAaHHOE B COCEJIHIOI0 30HY, PABHO KOJIMYECTBY TEIUIA, IOCTYIHBIIETO U3 COCETHEH 30HBI.
MOo’HO TaKk)Ke JOMYyCTUTb, YTO OTHOILIEHHE TTIOBEPXHOCTH TPYOBI , IEPEJAIOLIEH TEIJI0 MO HAIIPaBICHUIO
BBEPX K MOBEPXHOCTHU TPYOBI, epeaaroIiell TerIo Mo HapaBICHUIO BHU3 , PABHO OTHOIICHHUIO
COOTBETCTBYIOIIMX TEIIJIOBBIX MTOTOKOB («BBEPX» / «BHHU3Y).

Puc. 6.5.3. p.1 Pacuemmnulii 3.1emenm menniozo nonia

L
¥
S
BHA}{.B
%
L
%
r
B
Tepmuueckoe CONPOTUBIICHUE CJIOEB 0J1a HAJ TPYOOit:
R* =%+zﬂ (M2 K/Bt) (6.5.3. ¢b.4)

cm 1.6

[IpuBeneHHOE COMPOTHUBICHUE TEIUIONEpEaUe CIOEB MoJia Ha/l TPYOOi ¢ y4eToM TermiooOMeHa Ha
MIOBEPXHOCTH:

R'=R® +-= (w2 K/Br); (6.5.3. ¢b.5)
(04

8

Tepmudeckoe COPOTUBIECHUE CIIOEB MOJIa O TPYOOI:

R" = z% (M2 K/Br) (6.5.3. .6)

I.n

[TpuBeneHHOE COMPOTUBIICHUE TEIJIONEpeaadue CJI0eB Moja Mo TPYOOH:

R' =R" + L 2 /B (6.5.3. $.7)
a

H
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KoaddunmenT rernooraauyn HUKHENH MOBEPXHOCTH KOHCTPYKIIMHU (€CIIH TIOJIBI HE 110 TPYHTY) JUIS
TJIAIKUX U MajoopeOpeHHbIX MoToNKOB (h/a<=0,3 ) npuaumaercs 8,7 Bt/(m 2 °C), ny1st CUITbHOOPEOPEHHBIX

MOTOJIKOB - 7,6 B1/(M 2 °C). I moJI0B 1O TPYHTY NPUBEJEHHOE CONPOTHUBIICHUE TEIIONEPEaAaUe CIOEB
nojia moJ TpyOOH clieAyeT cUUTaTh Mo hopMmyIie:

RI=21+ Z% (M2 K/BrT) (6.5.3. ¢.8)

Bropoe ciaraemoii B 3To# (popMyIie yUUTHIBACT TOIIMHBI M KOI(PUIIHMEHTHI TETIONPOBOAHOCTH TOIBKO
TETUTOM30JSIIIMOHHBIX ciioeB (A<1,2 Bt/m K).

Crenyer UMeTh B BHJY, YTO IIPU MCIIOIB30BaHUU (hopMydbl 6.5.3.¢).8 i onpenenenus yaenasHOro
TEIJIOBOTO IIOTOKA PACUYETHYIO HApYKHYIO TEMIIEpaTypy clieyeT IPUHUMATh:

-JUTSI IEPBOH 30HBI (2 M OT MOBEPXHOCTH 3€MJIM ) —pPaCUETHYIO TEMIIEPATypy HapyKHOTO BO3yXa JUIs
3UMHETO MepHo/a;

- 17151 BTOPOU 30HBI (0T 2X 10 4X MeTpoB) — MuHYC 7°C;

- 151 TpeThel 30HBI ( 0T 4X 10 6TU MeTpOB) — TwIrOC 5°C;

- JUTs 4eTBEpTOH 30HHI (Oosiee 6Tu MeTpoB) — Tutroc 14°C.

[IpuBeneHHOE COMPOTUBIICHUE TEIUIONEpEaade CTEHOK TPYOHI (C ydeToM K03 PUIIMEeHTA TeTIOOTIaYH Ha

BHYTPEHHEH TOBEPXHOCTH TPYOHBI U, mpuauUMaemMoro 400 Bt m/K) .

L e
R = —5 + 5 (M2 K/Br) (6.5.3. ¢.9)

6H 6H cm

Yron W BbIYUCIISIETCS U1 BO3MOKHOCTH OIPEIEICHUS TEMIIEPATYPhl IOBEPXHOCTH I10J1a MEXKY
TpyOamMu:

D
cm.e + Zé‘ie + s )

W = arctg . 2 (rpam)  (6.5.3. ¢.10)

2.8

MakcumanabHOe TEPMHUYECKOE CONTPOTHBIICHHUE CIIOEB 10JIa Hall TPYOOii:
1) 0,

R = e+ 3 Le M2 K/Bt 6.5.3. .11

osinW -4, sinW -4, ( ) ( P-11)

Yucno TpyO B MOMEPEYHOM CEUEHHH I10J1a, MPUXOseecs Ha 1 M.II.

n== ,rae (6.5.3. ¢p.12)

b —mmar Tpy6 (m);
OTHOIICHHE TEIJIOBBIX TIOTOKOB «BHH3/BBEPX):

a:&: (tmp _tu)' RZ

" (6.5.3. ¢.13)
qe (tmp - tg) ' Rn

W3 ycroBus, 4TO TEMIOBOM MOTOK (BEPX) TOJKEH OBITh paBEH IMOTOHHOMY TEIUIOBOMY MOTOKY C
MMOBEPXHOCTU TPYO , MPUXOASAIMIMXCS HA | M.II. MOMEPEYHOT0 CEYEHUS T10J1a, TTOTYyIUM:
q,=nq,,(1-a); (Br/m2) (6.5.3. ¢p.14)

W3 npeapiaymieii Gopmysisl mojrydaeM BeIpaXKEHHUE YIETbHOTO TEIJIOBOIO OTOKA Yepe3 CTEHKY TPYOBI
«BBEPX»:

__ Y
T = ) (B1/m2) (6.5.3. ¢.15)
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B T0 ke BpeMs TemI0BO# MOTOK Yepe3 CTEHKY TPyObl «BBEpX» paBeH:

t —t
4, =" (B1/M2) (6.5.3. b.16)

np
R,

[IpupaBHSB paBble YaCTH YPAaBHEHM, MOIYYUM (OPMYILY JUIS OPEACTICHUS CPEIHEH TeMIepaTyphl
TEILIOHOCUTEIA:

R™
t, =t +q,R’ +q"’—’”p (°C). (6.5.3. ¢p.17)
n(l—a)

Jlanee MOXKHO ONPEEIUTh MAaKCUMAIbHYIO U MUHUMAJIbHYIO TEMIIEPATYPY OBEPXHOCTH MOJIa:

bR
tn max = th _qg Rg +—mp (OC) (653 4718)
' (1-a)
t =t +(t, —t )sihW (°C) (6.5.3. ¢.19)

Jlnst perienust oOpaTHOM 3a1a4u (OINpeesieHUe YAEIbHOT0 TEIIOBOT0 MOTOKA 10 33/1aHHON CpeaHen
TeMIIepaType TEMIIOHOCUTEINST) METOI0OM MPUOIMKEHUH pelaeTcsi OTHOCUTENBHO (s ypaBHEHHUE:

q,R.
_ 6 0,91
n[l_tg t +0q,R“0,1368q° J

t =t +q,R*+01368q>" + (°C) (6.5.3. ¢.20)

q.R,
JlaHHas MEeTOJIMKa peannu3oBaHa B mporpamMmmuom komiuiekce VALTEC.prg .

Ocobennocmu pacuema npu UCHONIbL30BAHUU KPAEBbIX 30H

Ecnu 3anan TpeOyeMslil TEMIOBON MOTOK (), U UIMEIOTCS OTPAaHUYEHUS 110 TEMIIEpAType MOBEPXHOCTH 110J1a
(B ocHOBHOM 30HE t,, B KpaeBbIX 30HaX {;), TO MAKCUMaJIbHO JOMYCTUMBIN TEIUIOBOI MOTOK B OCHOBHOM 30HE
COCTaBUT:

Uy = &, (L, —1,)  (B/M2) (6.5.3. p.21)
B kpaeBoii 30He:
Urar =, —1,)  (BT/M2) (6.5.3. .22)
[To >TiM mpeeabHBIM MOTOKAM MOXXHO HAUTH TPeOyeMbIH MPOIICHT IUIONIAIA KPaeBOW 30HBI:
¢ =t~ 10005 (6.5.3. .23)
qK.MaX - qO..’I/I(Z.X

MoxHO pemuTh OOpaTHYIO 3ajady: MO NPOIEHTY IUIONIAJW KpaeBOM 30HBI HAWTH TPeOyeMblil MOTOK
KpaeBOM 30HBI:

100(q,, —
Q- (I +q,. (Brm2). (6.5.3. .24)

c

6.5.4. I'paghuueckuit memoo pacuema

I'padmueckuit MeTo, B OCHOBHOM, IPUTOJIEH J1JIsi OPUEHTHUPOBOUYHOM OI[EHKU TPeOyeMbIX apaMeTpOB
CHCTEMBI TEIJIOro Noja. Pa3nuyHbIMU aBTOpaMHU IpeIaracTcsl 3HauuTeNIbHOe MHOrooOpasue rpaukoB 1
HOMOTPaMM.

Haubosee coBepiieHHBIM B ’TOM OTHOLICHUH TPEICTABIACTCS YHUBEPCAIBHBINA IpadyK, MPUBEICHHBIN Ha
pucynke 6.5.4.p.1. OH cocTaBjIeH IJIs1 METAJUIONOIMMEPHBIX TPpyO pasmepoM TpyO 16x2,0, yI0KEHHBIX C

maroM 10, 15 u 20 cm. ['paduk oxBaThIBaeT qUana3oH TEPMUUYECKUX COMPOTHBIICHUH CIIOEB 1M0JIa Hal
tpybamu ot 0,005 1o 0,5 M2 K/BT.
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Puc.6.5.4.p.1 I'pagpuk pacuema napamempos mennoz2o nona

TEPMWUECHOE COMPOTHBEHHWE CAQEE MO0AD
—war 10 o HOA TFHEQHM, M B

—war 13 cu I} I}
= o
g =3
= -
4

——war 20 cH

JHT

')
5 =
5 =]

S

q

HEPE’HG.U. TEMANEPATHFR HI MOBSP=<HOSTM M09,
m2 K/BT

HOg TREEOMM,

il
=
b
=
M
=
(=)
[t
a
=
E
(=]
o
Q
=
[y
1

TEPMMUSGROS CONPOTHMBEHME CGAOER MO0

YaeaeHeR

=] 10 13 20 ==}
;ESEEES;ED;N:D:‘?:ZEMLD)DS;EWL[CI MEXLHE CRELHER TEMNERPOTIPOR TENAOHOCKTEAA

IIpumep epaghuueckozo pacuema.

Jlano: yoenvnas menionompebHocms nomeujenus cocmasisiem 62 Bm/m2.

Tpebyemca onpedenums HeoOX00UMYIO CPEOHIO0 MeMnepamypy menioHOCUmens 8 nemisax menio2o noid,

VAOIHCEHHBIX € wazom 15cm npu mepmuueckom conpomugieHuu cioed noia Hao mpyoamu -0,075 m2 K/Bm.

Temnepamypa 6030yxa 6 nomewernuu 20°C.

Pewenue:

1. Ilo wxane yoenvHvlx meniogvix NOMoOK0O8 HAX00UM Mouky 62 Bm/M®.

2. Ilposooum zopuzonmans. Ilepeceuenue copuzonmanu co wxanou «llepenad memnepamyp Ha
nosepxnocmu noaay. llonyuaem 3nauenue nepenada ¢ 6°C. Cnoocus smy 8eiuduHny ¢ uU38eCmuou
memnepamypou 6030yxa 8 nomewenuu (20°C), nonyuum memnepamypy no8epxHocmu noid

20+6=26°C.

3. Ha mobou uz sepmuxaneti, nepecekaroumux epapux, Haxooum cepeoury OmpesKd, OmceKaemozo
NPAMBIMU CO 3HAYeHUAMU mepmudeckux conpomusnenuu 0,05 u 0,1 m* K/Bm (Ons waea 15
cm). I3 nonyueHnou mouxku npogoouM JTUHUIO K YCIOBHOMY YEHMPY CXOHCOEHUsL TYUell.

4. U3 mouku nepeceuenusi panee NPo8eoOeHHOl 2OPU3OHMAIU U NPOBEOEHHOU HAKIOHHOU NPAMOU
onyckaem nepneHouKyisap Ha wKaty memnepamyproco nanopa. llonyyaem snavenue 12,3°C.

5. Ilpubasus memnepamypHulii Hanop K memnepamype 8030yxa 8 NOMeujeHuU, noayyaem mpeoyemyro
CpeoHI0l0 memnepamypy menjioHocumerns 6 nemasax mennozo noxa 20+12,3=32,3 °C.

Ecnu oeticmeosams 6 00pamuom nopsoke, mo no u3geCmHol memnepamype menioHoCUmens MO’CHO

onpeoenums paciemmusvlii YOenibHblll Meniool NOMoK.

158



MO>HO UCTIONB30BaTh U YIPOIIEHHOTO pacyeTa IrpapuKu, MOCTPOSHHBIE I KOHKPETHBIX
KOHCTPYKITUH 110712 (CM. PUCYHKH 6.5.4.p.2- p.7)

Puc. 6.5.4. p.2

PADWK 3ABUCHMMOCTH YIENEHOMO TENNOBOIO MOTOKA OT CPE,D,H_EM TEMNEPATYPEI TEILTOHOCHTEILA
(Mpu monwure cmaxky 70 My, memnepamype 80adyxa e nomewieHuy 20 'C; noKpLIMUU Nona U3 KepaMu4eckoi NauTkm)
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3 ' // N e
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B 375 5 7 U5 O I P S P P
g 35 A LA Tl AT —————— LUIAT 100
g A - L
S 325 e[ T P
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yaenbHbIi TennoBoi notok ; Q (Brim’)

Puc. 6.5.4. p.3

MPAGUK 3ABUCUMOCTWM YAENBHOIO TENJIOBOID NOTOKA OT CPEAHEW TEMNEPATYPbl TEITJIOHOCHTEIIA
(Mpu monwure cmaxku 30mM, memnepamype eoadyxa e noMewenuu 20 "C; NOKPLIMUU [0Aa U3 KepaMuyeckod MiumKu)

- L
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YAensHbIA TeNNOBOR NoToK ; Q (BT/M?)
Puc. 6.5.4. p.4
MPAGKK 3ABMCUMOCTW YOENEHOMO TENNOBOIO NOTOKA OT CPEAHEW TEMNEPATYPLI TEITTIOHOCIITEILA
(Apu monuuHe cmsaxku S0MM, memnepamype eosdyxa & nomeueHuu 20 °C; noKpsimuu Nona uz kepamMuseckol nAumKu)
[~ | _-p "
o 52,5 = - —3r=T LWAI 300
E 50 A Pt e ]
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Puc. 6.5.4. p.5

CpeaHsA TemMnepaTypa TennoHocutens; 'C

PAGWK 3ABUCUMOCTIM YAENLHOMO TEMNNOBOMO MNOTOKA OT CPEAHEM TEMNEPATYPLI TEILIIOHOCHATELL
(npu monwuxe cmsxku 30Mm, memnepamype eoadyxa & nomeweHuu 20 °C; NOKpLIMUU Nona U3 nuHoneyma)

e P ]
52,5 = = —— LUAT 300
- P ) |1
50 . adl2 ] PE e P et
o 2T Lottt 114 —————wAr 250
i = =
-~ "//- = 1.l L1
45 o —F = 5 —————— WwaAr 200
425 //_-’/' T ‘/_ e i
4 |~ »/‘,/‘.:;/ B ey 0 L /‘___--’/ LWAT 150
A = e i -
375 BT e STt =
a5 ,,/,Q'/f;"/'f ;'/’,'.-‘;_ —=1-1" ——uar1ie
O O b i o g P R P e P
325 ,f./-‘ ,/" .j.:z'f’" =t
30 = ﬁ:g _;7:_-’ ../::;‘;_‘""ff- -
ik g e
; e — D16
e
25 o
e 0 Ll ] mmeeee=. D-20
225
0O 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160

yAenbHbIA Tennosoi notok ; Q (BT/mM’)

Puc. 6.5.4. p.6

CPROFAR THANDPATYRA TannanoodTens; "G

PADME SABMCHMOCTIA YOENGHOM TENNOSOMD NOTOKA OT CPEAHEW TEMNEPATYFLI TENNOHOCWTENA
[ AMUTUHS CITENRL 50 kA, MBLIBDATFRS Soalhed & MOMBBRIL 20 "G, NORBEIMUL 1G08 WF AIWMTEWa)

52.8 /,.F"f:.#;::""#f. ;"f AT 300
50 T e
a5 - - ..-#“J:.FF:J';_,-":F <1 Lt ———— iy 350
A | LT T T
a5 L oy == - WAL S0
- __:_...--"‘f__." ""ﬂ__..-"_._,_,.r""'"r_.-' =]
42,5 i = - e
X "k -I_,d__,___,:r'_‘__,_,..-"_, Lt a1
40 - - _-.-" = g '3 = a LRIAT 1500
75 e e S ==
- i T =|" — 1
3 - P M s e T e
125 f’ﬁ;{ p e
n Ll e 3] -
priios _
275 | s ;:.:;dr':" 111 A8
P == | ! S -
2? ! - A A A A --------ux
5

w20 a0 40 20 Lie T &0 a9 100 g 120 130 140 150 180

yaenbiki TeAnonal notax ;O (B’

Puc. 6.5.4. p.7

cpeaHas Temnepatypa TennoHocutens; "C

IPA®UK BABUGUMOCTI YAENBHOMO TEMNOBOIO NMOTOKA OT CPEAHEN TEMNEPATYPBI TEIITIOHOCHTEILA
(mpu momyure cmsiku 70mMm, memnepamype aoadyxa s nomeuwenuu 20 “C; noxkpbimuu nonfa us nuHoeneyma)

52,5 O P i P i el WAT 300
e A LA -

47,5 i B P o e i B i LAT 250

g e _/ By -] |1 L= [

45 /'/,? i /’,' = f- = /’f LWAT 200
425 — o ——

2 o = — T e
40 1 ,/"/. = . P WAF 150

AL 1-11 ',/_."’/f.-'

a7s e e e e

a5 ,/‘./‘/"--/ il gl I el B —— lUAT 100
A D S il

25 S e
20 /’ff?- ATt
57 e

: P S o D-16
e PP

e 0 b e D-20
225
0 10 20 30 40 50 60 70 8O0 80 100 110 120 130 140 150 160

yaensHeIi Tennosoi notok ; Q (Briv’)

160




6.5.5. Tadauunwlii memoo pacuema

TaOnu4HBIN METO pacdeTa TEeTUIbIX MOJIOB SABJSIETCS HanboJee MPAKTUIHBIM C TOYKH 3PCHHS
poeKkTupoBIKKa. [10 3a1aHHBIM KOHKPETHBIM JJaHHBIM Ha OCHOBaHUH paHee U3JI0KEHHBIX METOINK
COCTABIISFOTCS TOJIB30BATEILCKUE PACUETHBIC TAOMUIBI (CM. mabauyst 6.5.5.m. 1-m.3)

Tennogou nomox om mpyd menjio2o noia (nomepu menia 8 HuMXCHeM HanpagieHuu He npesviuiarom 10%).
Tokpwimue nona — naumka kepamuvecxas (A=1,00 Bm/m °C) monwunoii 12 um. Koagguyuenm mennonpogoonocmu cmagicku -
0,93 Bm/m °C. Tomwyuna cmsicku —«8» om éepxa mpyovi. Tabnuya 6.5.5.m.1

Cpegraa T | T sosgyxa YaENEHEIR TENNOBOA NoTOK, Brim2
TEONSHOCH, 5 war tpyh 10 oM war Tpyh 15 cm war tpyh 20 cM war Tpyh 25 cw

e MEMELERI e —30mm | e=40mm | 5=50mu E=300M g=40mm | e=50mm | 8=30mm | e=40mm | e=50mm | 8=30mm | e=40mm | =500

15 115 107 100 1081 101 947 102 956 90 96,6 903 85,7

325 20 06 75 702 7548 708 BE B 715 G722 B33 67 .8 633 60,3

25 469 435 41 44 2 41,4 359 4158 39,3 371 39,7 37 4 35,3

15 1325 123.1 115 1245 16,2 1089 1174 110 1034 111 104 4 985

35 20 97 7 908 851 919 59 B0 & 867 813 766 821 773 728

25 B3 6 593 555 599 56,1 527 56 6 53,1 50,1 53,7 a0 5 47 7

15 150 1394 1302 1409 1315 1232 1328 B7 2 B33 1257 1181 1114

35 20 115 107 100 1081 101 947 102 95 6 50 96 6 908 857

25 806 75 7072 758 709 BE B 716 B7 2 53,3 B7 .8 G348 B03

15 167 7 1867 1454 157 4 145 .8 137 B 1454 1389 1306 140 3 1318 1243

40 20 1325 1231 115 124 5 1162 1089 17 4 110 103 4 1111 104 4 985

25 or 7 909 85,1 919 359 80 5 86,7 81,3 766 82,1 3 729

15 185 4 1721 1607 174 1623 152 164 1535 144 3 1551 1455 137 3

425 20 150 1394 130,2 1409 1315 1232 1328 124 4 17 1257 1181 114

25 115 107 100 1081 101 94 7 102 95 6 50 96 6 908 857

15 2033 1885 176 1907 177 8 166 5 1797 1681 158 16599 1595 1503

45 20 167 .7 1557 1454 157 4 145 8 137 B 1484 1389 1306 1403 1318 1243

25 1325 123,1 115 124 5 115 2 1088 117 4 110 103 4 1111 104 4 98 5

15 2212 2052 1914 207 5 195 .4 181.1 1954 1828 1718 184 7 1734 1634

475 20 1854 1721 1607 174 1623 151 164 1535 144 3 1551 1455 137 3

25 150 1394 1302 140 9 1315 1232 1328 124 4 17 1257 1181 1114

Toxpvimue noaa —xkoeponun ( A=0,07 Bm/m °C) monwunoti 5 mm. Kosghuyuenm mennronposoonocmu cmsicku -0,93 Bm/m °C.

Tonwuna cmsaicku —«6» om eepxa mpyooi. Tabnuya 6.5.5.m.1
Cpegraa T | T sosgyxa ¥aeneHel Tennoeol notok, Br/m2
TERIOHACH B war tpyb 10 oM war Tpyh 15 cm war Tpyh 20 cM war Tpyh 25 cw
TEAR | MOMEUERI T30 | e=40mum | =50mm E=30rm g=A40mm | B=50mm | E=30mm | e=40mm | e=50mm | 8=30mm | e=40mm | E=50mMM
15 814 773 73E 778 74,1 707 745 71,1 579 715 65,3 654
325 20 573 545 519 545 522 498 E25 50,1 478 504 482 452
25 336 32 305 322 30,7 29.3 309 205 282 207 284 72
15 935 888 84 B 894 851 812 856 816 78 821 a5 7581
35 20 B9 3 BS54 628 BE 3 63,1 602 635 B0 B 7.8 609 582 558
25 454 432 412 435 41 .4 396 41,7 398 38 40 383 36,7
15 1057 100,4 955 101 95,1 917 957 922 88,1 925 B85 845
5 20 814 773 735 778 741 707 745 711 E7 .5 715 B5.3 BS54
25 573 54 5 519 54 8 52,2 499 525 50,1 47 9 50,4 452 46,2
15 118 12 1066 M27 107 2 1023 107 9 1029 98,3 103.5 958 94 6
40 20 HES [Ei=Rs] 846 894 851 812 856 816 78 821 a5 751
25 59,3 659 628 GE,3 53,1 60,2 635 60 B 57.8 50,9 582 558
15 1303 1235 177 124 4 1184 1128 119,1 1135 1085 1143 109,1 104.4
425 20 1067 1004 955 101 95,1 97 957 o922 a8.1 925 855 8458
25 81,4 773 736 778 74,1 07 745 1.1 E7 9 718 58,3 55 .4
15 1426 1353 1288 1362 1295 1235 1304 1242 18,7 125 1194 1142
45 20 118 12 1066 1M27 107 2 1023 107 8 1029 98,3 1035 958 94 6
25 935 85,8 84 6 89 .4 35,1 812 35 6 816 78 321 785 75,1
15 155 147 1 1399 148 1405 1342 M7 135 1288 1355 1207 124
475 20 1303 1235 177 124 4 1184 128 19,1 1135 1085 1143 1091 104.4
25 1057 100,4 95 6 101 95,1 917 96,7 922 58,1 92,8 83 6 84 8
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Tokpwimue nona — napxkem ( A=0,2 Bm/m °C) moawunou 15 mm no panepe( 1=0,18 Bm/m °C) moawunotr 12 mm .
Koaghgpuyuenm mennonposoonocmu cmsicku -0,93 Bm/m °C. Torwuna cmsagicku —«8» om eepxa mpyoul.
Taonuua 6.5.5.m.3

Cpeanaa T | T sosayxa ¥NensHelld TENNOEOM NoTok, BT/m2
TERNoNaEH 7 war Tpy6 10 cm war Tpy6 15 cm war Tpy6 20 cm war 1py6 25 cm
TERR | MOMELER T =30 m | e=40mm | e=50mm E=30mm e=40mm | e=50mm | E=30mm | e=40mm | e=50mr | 6=30mm | =40mm | 6=50mm
15 B0 G 584 563 586 564 545 566 546 528 548 53 51.2
325 20 428 43 395 414 399 3|/Aa 40 386 373 3|88 A 362
25 253 24 3 235 24 4 235 228 236 228 221 229 22,1 214
15 B9 6 67 B4 B 67 2 64 8 625 55 B2.7 B0A 628 60,7 58,7
35 20 517 498 48 50 482 465 483 46 6 45 468 452 437
25 34 328 316 329 317 306 318 30,7 297 308 298 288
15 786 756 729 758 731 705 734 7048 58,3 71 [S1aHs] BE6 3
5 20 B0 G 584 563 586 56,4 545 566 546 5248 548 53 51,2
25 42 8 41,3 3985 41 4 399 385 40 386 373 388 375 36,2
15 87 6 543 812 846 815 78k 8148 789 762 792 764 738
40 20 B9 6 57 645 67 2 648 G625 G5 627 B0A 629 607 587
25 51,7 49 8 48 50 482 465 483 46 6 45 46,8 452 437
15 96 6 93 895 933 899 867 902 87 84 87 3 843 81.4
425 20 789 756 728 758 731 705 734 708 583 71 B85 GG 3
25 60 G5 58 4 56,3 58 6 56,4 5245 56 & 54 6 52 8 54 8 53 51,2
15 1057 1017 93 1021 983 948 98,7 951 9148 955 921 89
45 20 87 6 543 812 84 6 815 7885 818 789 762 792 764 738
25 596 57 545 G772 54,8 625 G5 62,7 505 529 G607 58,7
15 1148 1104 1064 1108 1067 1029 107 1 1033 997 103.7 100 96,7
475 20 96 6 93 895 933 899 86,7 90,2 87 84 873 843 814
25 786 756 729 759 73,1 705 734 708 58,3 71 535 56,3

6.5.6. Ilpumep pacuema mennozo nona
Hcxoonvie oannvie:
Tpebyemas memnepamypa 6HympeHHe20 6030YXa 8 NOMeWeHUU .
Jns orcunvix nomewenuil sma seauyuna ooviuno cocmasisiem 20°C.
[Inowaoe nomewenus.
Onpedensemcs no apxumexkmypHo-cmpOUmenbHblM Yepmencam Uil no pe3yibmamam oomepos. /{nsa
Hawe2o npumepa npumem nomeweHue pamepamu Sm x 4m ,niowaovio S= 20 m2. Yyumsieas, umo 60011
BHYMPEHHUX cmeH ,20e Oy0em pacnonazamscs medeib, HyHCHO 0CMABUMb Kpaegble Y4acmKU WUPUHO
300mm, pabouas niowads mennozo nona cocmasum 20- (5+4+4)x0,3=16, Im2.
Koucempyxyus nona.
na paccmampusaemozo npumepa 8 pacuem npuHUMaemcs: moauuHa yemenmHo-nec4anol cmaxicku 70mm
U NOKpblmue noaa U3 Kepamuieckou nIUmKy moawurou 15mm.
Tennonomepu nomeujenusl.
Onpeoensaiomest Ha 0OCHOBAHUU MENTIOMEXHUUECKO20 pacyema U yuumaulearom:
- nomepu menJjia uepes ocpasxcoaroujue KOHCmpyKyuu ( cmemsl, noabl, NOMOJKU, OKOHHbLE U 0BEPHbLE
npoemvl),
- 3ampamul menia Ha Hazpes 8030yXda, NOCMYNAIOUe20 8 NOMeWeHUs Yepe3 HeniomHoCmu
ozpadxcoarowux KoHcmpykyutl ( un@uibmpayus);
- 3ampamul menia Ha Hazpes 8030yXa, NOCMYNAWLe20 8 pe3yivmame padbomvl 6eHMULAYUU,
- NOCMYynJieHusi Mmenua 3a cyem Hazpeéa COTHEYHbIMU AY4amMu (UHCONAYUS),
- nocmynJieHusi menia om pabomaroue2o 000py008aHUs, IIEKMPOOCEEULeHUsl, OPSMEXHUKU, DbIMOBLIX
npubOPOs8 U NPOUUX UCMOYHUKOS MeNd;
- MennosvioeneHUs Onm HAX00AWUXCA 8 NOMEWeHUU T00ell U HCUBOMHDBIX.
Hcnonv3oeanue paznuyHulx yKpYNHeHHbIX NOKa3ameletl, KaK npasuio, 0aem 6ecbMda 3HAYUMENbHYIO
no2peuHoCcms, Maxk Kaxk pazopoc menionomeps 0asxce 0Jis HCULbIX NOMeujeHUl Modcem cocmasnams om 40
Bm/m2 (0nsa 30anuii ¢ s¢hghexmusnvimu ocpaicoaromumu KOHCmMpYKyusamu u cmexionakemamu ) 0o 250-
300Bm/m2 ( 0na kommeodicel ¢ KUPNUYHBIMU HeYMENIeHHbIMU CMEHAMU U OObUUM KOAUYEeCBOM
npoemos).
B paccmampusaemom npumepe menionomepu nomeujerus nzpuHuMaiomCﬂ Q=1288 B (yoenvnvie
menionomepu nomewenus cocmaeasiiom =1288/16,1=80Bm/m").
[Ipedsapumenvro npunsmoie peuieHus:
Onpedenenue ouamempa mpyovl u uiaza mexicoy ocamu mpyo.
3Hnas yoenvuvie menionomepu, 3a0a0UMCst OUAMEMPOM MPYObL U WUALOM MeHCOY OCAMU MPYO,
ucnonwv3ys epagpux na pucyuke 6.5.4. p.2
I'paghuk noxaszwvieaem, umo 05 docmudicenuss mpedoyemoco meniogoeo nomoxa 80 Bm/m2 modxncHo
UCNOIb3068AMb HECKOILKO 8APUAHMOS , CBEOEHHbIX 8 MAOIUYY
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Llae, cm | Huamemp, Cpeonssa Konuuecmeso | Konuuecmeo
MM memnepamypa | mpyovt Ha 1 | mpyowi Ha
menyionocumens | M2, m.n. 20m2, m.n.
°C
10 20 31,5 10 200
16 32,5
15 20 33,5 6,7 134
16 35
20 20 36,5 5 100
16 37,5
25 20 38,5 4 80
16 40
30 20 41,5 3,4 68
16 43

s evibopa Hauboee ONMUMATLHO2O 8APUAHMA HEOOXOOUMO NPOUZBECMU OONOIHUMETIbHbIE
pacuemni.
Pacuemmnwie oannvie.
Onpedenenue cpeoneti memnepamypvl HOEPXHOCMU NOIA.
Cpeonioro memnepamypy nO8epXHOCHU NOJA NPU UBECIHOM MENI080M NOMOKe U MeMnepamype
6030yXa 8 nomeweHuu onpeoeisem no 2pauxy:

Tpadthuk JARMCUMEETH CPBHER TEMNEPATY Dk NORBEPXHOCTH NONa
OT TRNNGROMD NOTOKD W BHYTPEHHER TEMNSPATY DL BOAOYXA
Tennosol notox, Br/m’
| 2:u:n| 180 | 15|:| 12:|| 100 | solso |40 | 30|
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TEMNEPATYDE BOJOYNA B NOMELEHWA, T

s paccmampueaemozo npumepa cpeouss memnepamypa nogepxnocmu nona cocmagum 26,9°C.
Cpeonss memnepamypa noia He npesviuiaen 00NyCMuUMbLX 3HAYEHUU , NPe0CMABIeHHbIX 8 mabauye

IIpeonasnauenue nomewenus unu e2o Maxcumanvruas memnepamypa
yacmu nogepxnocmu noaa, °C.
Kunas 3ona 29
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3ona nosviwennozo oboepesa (50 cm 35
OM HAPYIHCHBIX CMEH)

Braoicnvie nomewenus (eanmol, 33
Ccamysvl, baccelinvl)
Ilpu nokpuimuu noaa uz napxema 27

Temnepamypa no nogepxnocmu noia pacnpeoensemcs HepagHOMePHO — HA0 mMpyOOU OHA MAKCUMANbHASA
a medncoy mpyo — munumanvras. lpumem noayuenmnyro cpeownioro memnepamypy 26,9 °C 3a MakcumaibHyo
(Tros) U paccuumaem, KaxKyio cpeorIo memnepamypy 00JCeH umems menionocuments (1)
Onpedenenue cpeoneli memnepamypvl menjioHOCUMeIs.
Ha smom smane pacuema modcho npenedopeus menionomepamu 6 CmeHkax mpyovl u Ha ee GHympeHHel
NnoB8epXHOCMU (Menio8ocnpusmue).
Pacuem sedem no popmyne:
Tep =Thost O Oni/2ns + Q Ocm/Aem= 26,9 + 80x0,015/1,5 + 80x0,07/0,93 =33,72°C;
20e : (| — yoenvuwiii meniogou nomok ( 80 Bm/m2);
Onn— monwuna naumxu ( 0,015m);
Ann— KO Duyuenm mennonposoonocmu naumxu (1,5 Bm/m °K);
Ocm — monwuna cmsaxcku (0,07m);
Aem — KO3 Puyuenm mennonposoonocmu cmsicku ( 0,93 Bm/m °K).

OxonuamenvHulil 86100p wiaza mpyo.

Boszspawasce k epaguxy, cmanosumcs iCHO, 4mo U3 YClous HenpesbluleHUuss MaKCUMALbHO
00NYCMUMOU memnepamypbl NOBEPXHOCMU NOJA HA0O0 npuHumMams waz mpyo 100mm
(memannononumepnole mpyowr 6ra200aps ceoeti 2ubKOCMU U CHOCOOHOCIBIO COXPAHANMb NPUOAHHYIO
dopmy uodeanvHo nooxooam Ojisi MaAK020 waza,).

Onpeodenenue Koruuecmsa KOHMypoa.

Tax kax pacxod mpyowst ons waea 100 mm cocmasum nopsoka 160 m , npunumaem pewerue pazoumso
nomeweHue Ha 08e nemiu, Ymoowvl He NPeblCUMb IKOHOMUUECKU YenecooOpasnvle npedeiibHble ONUHb
nemeinb, yKasauHvle 6 maoauye

Hapyoicnvuii ouamemp mpyowot , mm Maxkcumanvnasn onuna nemau, m
16 100
20 120

Onpedenenue menniogoul Hacpy3Ku HaA 0OHY HEMJIO.

Tennosas nazpyska na kaxcoyio nemiuto cocmasum Q1=Q/2=1288/2=644 Bm.
Onpeodenenue nepenaoa memnepamyp At.

Onmumanvuolil nepenad memnepamyp 011 menivlx noiog cocmasnsiem At= 5°C. Ilpu smom nepenaoe
npoepes noaa udem Haubonee pagnomepHo. /lonyckaemcs nepenaod 0o 10°C, no 6 smom ciyyae bocas
CMYNH5L 4el08eKaA MONCEM OUWYUamb HEPABHOMEPHOCMb HAZPesd NoJld.

B nawem npumepe 3aoaemcs At=5°C .

Onpedenenue memnepamypvl menioHOCUMENs 8 NPAMOM U 0OPAMHOM MPYOONposooe.

Temnepamypa mennonocumens 6 npamom mpybonposooe: Ty = To,+ At12= 33,72+5/2=36,2°C.
Temnepamypa 6 obpamuom mpybonposooe: Tr = T~ At/2= 33,42-5/2=31,2°C.

Onpedenenue pacxooa menioHocumens 8 nem.Je.

Pacxoo mennonocumensn 6 nemne (G) paccuumvieaemces 011 n00OOPa OKOHYAMENLHO20 OUaAMempa
mpy06 U 8blYUCTEHUS 2UOPABTUYECKUX NOMEPD.
G=Q1 /(4187 x At)= 644/ (4187 x 5) =0,031 ke/c.
Onpeodenerue ckopocmu 08UINCEHUs MENIOHOCUME]ISL
MakcumanvHas ckopocms 08UIHCEHUsL MENIOHOCUMETSL 8 MPYOax Mensio2o noia OOIHCHA 1eHCAmdb 8
npeodenax om 0,15 0o 0,5 m/c.

Onpedenum ckopocmu 600bi 6 mpyoax ouamempamu 16mm u 20mm

( sHympennue ouamempuol coomgemcmeenno Dy, -12mm u 16mm):
Vig= 1,274 x GI (Dy,> X p) = 1,274 x 0,031/ (0,012% x 1000) = 0,274 m/c;
Vo= 1,274 x 0,031/ (0,016 x 1000)= 0,154 m/c.

Obe mpyowl yoosiemseopsom 00nyCmumMblmM unmepeaiam ckopocmeti. Ilpunumaem mpyoy c
Hapys#cHvim ouamempom 16 mm, kak oonee oewesyro. Ha npakmuxe, nopoti 8bicoonee npuHumMams
bonvuee 3navenue ouamempa, Ymoovl CHU3UMb SUOPAGIUYECKUEe NOMePU 8 CUCeMe.
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Onpeodenenue onun nemens.

Jnuny nemenv onpeoensiem HA OCHOBAHUU YEPMEINHCA PACKIAOKU MPYO.
Onpeoenenue nomepv 0agieHUs 8 NEMIIX.

Ilomepu oasnenus 6 nemuisix menyioco noua onpeoesitomcs 0t LO0OOPA HACOCHO20 0OOPYOOBAHUS U
paciema npeosapumenvHoll HaCMpOUKY pe2yiuposounslx eenmuiel koaiekmopa. Obwue nomepu 6 nemie
CKAOBIBAIOMCS U3 TUHEUHbIX (0M mpeHus) nomeps u nomepb 0A6IeHUsL HA NPEOOOIEHUE MECHHbIX
conpomuenenuti ( UsMeHeHue HanpasieHus, OUamMempa, XapaKmepucmux nomoxa,).

Jlunetinvie nomepu 8 nemisx HAX0OUM HA OCHOBAHUU NOJYYEHHO20 3HAYeHUsl CKopocmu menionocumens (
0,274 m/c) u evibopannoco ouamempa mpyowt (16mm) no cudpasiuueckum mabauyam (npunodxcerue 15).
Ymnoorcue nonyuennvie yoenvuwvie nomepu (124 Ila/m) na onuny mpyowit noiyuum JnuHeliHble nomepu
Oaenenus 124x 96 =11904 Ila.
Cymmy Koapuyuenmos mecmuuvlx conpomueieHuil Z onpeoensiem Kak npousgedeHue Koaiuiecmea
ome00os ( «kanauy cuumaemcs 3a 06a omeooa) Ha 0,5 (KMC omeooa). /s nawezo npumepa Z=52x0,5 =
26. ([lomepu 6 npucoeduHumenbHulX GUMUHSAX YCIOBHO He YUUMBLBAIONICS).
Ilomepu na mecmubvle cCOnPOMuUBIEHUS ONPEOENAIOMC NO popmyie:

AP=p X Z x V162/2 = 1000 x 26 x 0,274°/2=976 I1a.
Cymmupys nuHeliHble U MeCmHble Nomepu noay4aem noaHoe UOPAIuiecKkoe COnPOMuGieHue nemu.:
11904+976=12880 /1a.
IIOTEPU JJABJIEHHA B OJHOMU IETJIE, KAK IIPABUJIO, HE JJOJIDKHBI TIPEBBIIIIATH
20 000I1a.

Ilpu cobnodenuu 0anHno20 oepanudenus O KGAPMUPHLIX U KOMMEONCHIX CUCTIEM BCIPOEHHO20
0602pesa nompedyIomcs HauboLee IKOHOMUYHbLE MUNBL YUPKYTAYUOHHBIX HACOCO8 C HANOPOM 4-6 M.
Ilocne onpedenenus nomepsb 0agieHUs NO KAHCOOU U3 nemelb, MOXCHO NPUCTYNAMb K 8b100pY HACOCA U
cocmasieHuo mabauybl NPeosapumenbHol HACMPOUKU KOJIEKMOPHIX 6eHMUIELL.

JIsi TOYHOTO pacyera CHCTEM HAIOJIBHOTO OTOIUICHHS PEKOMEHAYETCS HCIOIb30BaTh MPOTPAMMHBIN
pacuetnsiii komrieke VALTEC.PRG.

6.5.7. Pacuem 0602pesa omkpuimulx naoujadokK

O060rpeB OTKPHITHIX TOPU30HTATBHBIX IJIOMIAA0K , KaK MPABUJIO, PELIAET JBE OCHOBHBIC 3aJaUH:

- o0ecrieueHne TastHUS BBIMABIIEro cHera (0e3 o0pa3oBaHus HajleIu) BO BpEMsl CHEromnasa ;

- oOecrieueHe TastHUSI HAHOCHOTO cHera (0e3 00pa3oBaHus HAJIEIN) IPU PaCUETHON 3UMHEH
TeMIIepaType Hapy>KHOTO BO3/yXa.

B kauecTBe HCXOAHBIX pPaCUETHBIX MapaMEeTPOB JIsl KaXKAO0T0 U3 ATUX CIIy4aeB MPUHUMAIOTCS

CIICAYIOIINE BEIUYHHBI:
- JUTsI TIEPBOTO ciyyas !

= reMnepatypa Bo Bpems cHeromnaza t. (°C);

= MHTCHCUBHOCTh CHETOIAaa, O, (M/9);

= HUHTEHCUBHOCTEL METEIH, O,, (M3/ M 4ac);

= CKOpOCTh BETpa BO BpeMsl cHeronazaa Ve, (M/c);

= OTHOCHUTEJIbHAS BIIAYKHOCTH BO BpeMsl cHeronana ¢. (%);
- JUIsl BTOPOTO CiydYasi:

= pacdeTHas TeMIlepaTypa Hapy>KHOTO BO3/lyXa AJis OTONUTENbHOro nepuoa t,,(°C);

= CJIOl HAHOCHOT'O CHETa , IEPEHECEHHOT0 BEeTpoM 3a 1 wac o, (m/4ac);

= pacyeTHasi CKOPOCThb BeTpa Ul 3UMHETo rnepuozaa Vs, (M/c);

= OTHOCHTEJIbHAS BJIXHOCTb MPH PACUETHOW TeMIIepaType HapyKHOTO BO3yXa ¢, (%0);
Jlnst 00ouX ciydaeB B KaueCTBE MCXOAHBIX JAHHBIX 3aIal0TCs pa3Mepsl IIomanaky (anuHa —L(m); mupuna
—B (m); BeICOTa 10 TIEpeKphITHS WK HaBeca —h (M)) , a Takke Bbicota (H) 1 cxema pacrmonoxeHus
OrpaXKJICHUH, ONpeeNsIomas MonpaBoYHbIe KO3 (UIIMEHTHI I pacdeTa KOJUYeCcTBa MOMaaloIiero Ha
IUIOIIAKY CHETa. (cym. mabauyy 6.5.7.m.1.)
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Koagppuyuenmut K ,.,. (npu 6bicome ozcpasicoenus menee (),3m —oHO 6 pacuem He nPpuHUMAaemcs)
Tabnuya 6.5.7.m.1.

Onucanue cXeMbl No (6e3 maeca) K, K orp No (¢ naecom) K, K orp
be3 orpaxxaennii 0,12 1 0,1 0,25

' L

B “J1a

OmHO KOPOTKOE 0,1 0,25/H N 7 0,08 0,06/H
OTpakI€HUE \\x"/

| (v \,

) /B \a

JIBa KOpPOTKUX 0,08 0,23/H N 0,065 0,057/H
OTPaXKICHHUS

|
L-o6pasnoe 0,07 0,2/H 0,057 0,05/H
OTPaXKICHHUE
JIBa JTMHHBIX 0,09 0,21/H 0,073 0,053/H
OTpaXKICHUS l
I1-06pasnoe 0,04 0,15/H 0,035 0,038/H
JUIMHHOE
OrpaXKJIcHHUE .
I1-06pa3noe 0,05 0,18/H 0,04 0,045/H
KOPOTKOE

L
OTPaXKICHHE .
CruiomHoe 0,023 0,12/H 0,019 0
OTPaXKICHHUE

L
B 8

Hcxonnbie JaHHBIE O KOHCTPYKIIMU 000TrpeBaeMoi TUIOMIA KU JOJKHBI BKIIIOYATh B ce0sl:

- TaHHBIE 0 KOHCTPYKTUBHBIX CIIOSIX «ITMPOTa TUIOMIAIKN HAJl TPyOaMH U TIOJT HUMU (TOJIIITHBI
CJIOEB 0j,M B KO3(PUIIMEHTHI TEIJIONPOBOAHOCTH ciioeB /i , BT/ m K).

- HapyxHbii (D,,m) u BHyTpennuii (Dgy,) muaMeTpsl rperomux Tpyo, a Takke Ko3GdureHT
TEILUTONPOBOIHOCTH MaTepHraiia CTeHKU TpyOsI (A, BT/ M K);

- IEpBOHAYAIILHO MPHUHATHIH 1rar Tpyo (b, m);

- THII IPHHSTOTO TEIIOHOCHTEIS (ILIOTHOCTD Py, KI/M;  VACIBHAS TEILIOEMKOCTB Cpy , JIK/KT K;
KHHEMATHYECKYIO BSI3KOCTb Vi, MZ/C),

- PaCUCTHYIO CXeMY MepeKpbITHs (CM.TadauILy 6.5.7.m.2)

Pacuemnsle cxemvl nepexkpvimus
Tabnuya 6.5.7.m.2

Pacnonoorcenue Ackus Cdohepvl npumenenus
ITo rpynTy 1y [Inomanku, manaycel, 1OpOry,
T MOBEPXHOCTU MOAINOYBEHHOI'O

000000 CCOO ; MOJTPeBa, CHOPTUBHBIC TUIOIIAIKH

ac=2u Tooma |11 soma [T sonAV scwa
[To nepexpriTHIO DcTakajbl, KpbUIbIa, JIECTHHULIBI,
WJIY TTIOKPBITHIO & CTYTICHU,KPOBJIH, OATTKOHBI, JTOJKUH,
0C00Q000000 Teppachl, KO3bIPbKU
T
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PacuetHbli clloil cHera ISl IEPBOTO cliydas (CHETomnas) onpeaensercs mo hopmyie

5. =K, K 5CH+KMT5M (MA), (6.5.7. ¢.1)

oep pasm

rae
Kpasu— K03 OULIUEHT MUPUHBI IUTOMAAKK. [l miomanok mupuHoi Mmenee 6,0M —Kj,4;,=1; 114 6onee
IIUPOKUX IUIOMANOK: K 45, =6/B( Ho ne menee 0,20).
PacuetHsbli clloil cHera JiJIst BTOPOTO ciiydasi (CHETOIepeHoc) CuuTaeTcs mo Gopmyie:
K o
o = %(M/‘I) (6.5.7. ¢.2)

H

LPacuem mpebyemozo yoenono2co meniogo2o nNomoxa ¢ NO8epXHOCMuU NIOWAOKU™
(* 012 Bmopoco pacuemnoco ciyuas emecmo de 8 YOPMYAAX UCNOIBLIYEMCL On)
CyMMapHBIil yIeTbHBIH TETJIOBOM MOTOK , TPOXOASIIANA Yepe3 TOBEPXHOCTh 00OTPEBaeMOM IIJIOMIAIKH
JOJKEH 00€CTIeYHTh:
- HarpeB PacyeTHOr0 KOJMYECTBA CHEra OT TeMIEpaTyphl BO3AyXa 0 TEMIIEPATyphl MIIaBIEHUS (. (BT/MZ);
- IUIABJIEHUE PACUETHOTO KOJIMYECTBA CHETA (), (BT/MZ);
- HarpeB 00pa3oBaBLIEiiCS BOJIbI 1O TEMIIEPATYPHI, 00YCIOBIEHHOM MPOXOIALINM UYepe3 Hee TEIIOBBIM
IOTOKOM Qs (BT/M?);
-KOMIIEHCALIMI0 HeN30eXKHBIX TEIJIONOTePh Ha UCIIAPEHUE BOBI C TOBEPXHOCTH TUIOMIAKH Uyen (BT/MZ);
-KOMIICHCAIINI0 KOHBEKTHUBHBIX TEIUIONOTEPh C MOBEPXHOCTH TUIOMIAKH Cyors (BT/M );
-KOMIIEHCALMI0 HEBOCIOJIHUMBIX* TEMJIONOTEPh HA U3JIydEHHE C IIOBEPXHOCTH MIOMIATKHU (00 (BT/MZ);

*Yacmb omoanHOU mMennosoll sHepeuu ( UsiydeHue) mpamumcs Ha Hazpes nadarouie2o Ha niowaoxy
CHeza, m.e. ABIACMCI «8036PpAYAEMOU». [N «HE8OCNOIHUMBIXY MENIONOMepPb  MOodicem Oblmb
onpedenena ¢ nomouwio kodppuyuenma m=0,7-Vgepml 2(VoopVeepm).

30ect Vgepm — 6epmMuUKanbHAS COCMABNAIOUIASL BEKMOPHOU CKOPOCMU CHe2a (MOJICHO npunumams 0,25
M/C). V20p —20PU3OHMANLHASA COCMABTIAIOWASA 6EKMOPHOU CKOPOCMU CHe2d (MOMACHO NPUHUMAMb PAGHOU
pacuemHoti ckopocmu 6empa N ,,=\,).

Takum oOpazom
q8: qHC+ qn/l+ qH6+ qucn+ qKOH6‘+ mqpa() (6 5 7 433)

VY 1enbHbIN TEIIOBOW MOTOK , TPEOYIOIIMIACS /71l HarpeBa BBIMABIIETO 3a 1 yac CHera oT pacdyeTHOU
TEMIIEPATYPHI HAPYKHOTO BO3AYyXa O TEMIIEPATYPHI TASTHUS JIbJA:

A, =5,p.c’(0-t,)/3600 (Briv?), (6.5.7. .4)

rae

J. — pacueTHas TOJIIIMHA CHEera, MOMAaBIIero Ha IUIomanKy (M/4ac);
pc— TUIOTHOCTh CBEKEBBINABILETO cHera, S0 KF/M3;

¢’ —ynenpHas TEIUIOEMKOCTb CHETa IIPH PacueTHOH TemrepaType, Bbraucisemas no popmyie B.I1.
Beiin6epra ;
¢/ =¢,(1+0,0037t)) J/kr °C  (6.5.7. ¢.5)
co —ynenpHas TeroeMkocTh cHera npu 0 °C pasnas 2120 [bx/kr K;
t, —pacueTHas Temmneparypa Boszayxa, C.

VY nenbpHBIN TEIIOBOM MOTOK, TPEOYEeMBbIi I TIIaBJIeHUS (TasHUS) CHEra:
0, =J,p.1"“" 13600 (Br/m?) ,  (6.5.7. .6)
rae:

niase.
rc

yJeNbHas TerioTa TiaBineHus ibaa, 330 000 Jx/kr.

TemnepaTypa HOBEpXHOCTH IUIOIMIAIKH, 00ECIIeUnBarOIlas HarpeB U IUIaBJIEHUE CHETa OIpeIeseTCs U3
BBIPAXKCHUSI:

g .
tn.m. = (ch + an /1_6 ( C)’ (65 7 qb 7)

]
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rac:

o.p,
o, = OcPe (M) -TOJIIMHA CJIOST BOJIBI;

A,=0,6 Br/(M - °C) — k03¢ dULMEHT TEMI0npOBOAHOCTH BOABI (cripaBouHO: A:=0,0293 Bt /M K -
KO2(DPUITMEHT TETIONMPOBOTHOCTH CBEKEBHITIABIIIETO CHETA).

VY nenbpHBIN TEITOBOM MOTOK, TPEOYEMBIH 11T HarpeBa TaJoW BOJIHI -
o)
=0 ——<—ct Bt/M2) , 6.5.7. .8
qHS C 2 . 3600 6 "n.ni. ( ) ( ¢ )
rIe:
C¢ — YI€bHAs TEMI0eMKOCTh BObI, 4187 Jx/xr °C.

VY ienbHbIA TEMIOBOM MOTOK , KOMIIEHCUPYIOIIWA HCTIAPEHUE C MOBEPXHOCTH TUIOIIAIKH:

Q,., = ip,r"" 13600 (Br/m’) (6.5.7. .9)

ruae:

i — UHTCHCHUBHOCTD UCIIAPCHHUA C TIOBCPXHOCTHU IUIOMIAAKH , BBIYUCIIACMAA 110 (bopMyne:
i=D(E,—e,)1+04v,) (MM°u)  (6.5.7. ¢.10)

D - ynenpHas BcacwiBaromias cuia arMmocdepsl (koaddummeHT armocdeprnont auddysun) D=5,8- 10”° m/kIla
q;

Eo — ynpyrocts HackleHHOTO BojisiHOTO Mapa npu temneparype 0 °C (Eq=0,61 kI1a);

e, — YIIPYrocTh BOJSHOTO T1apa IIPH PacyeTHOH TeMIepaType U BIa)KHOCTU BO3yXa :

e, = gipoip («TTa) (6.5.7. .11)

¢, - pacyueTHas OTHOCHTENbHAS BIAKHOCTH BO3/yxa (%);

E, — ynpyrocTs HaChIIIEHHOIO BOASHOTIO Iapa IIPU pacyeTHOM TeMIeparype Bo3ayxa. Moxer
OIIpeNeNAThCS 0 hopMyIie:

%} (xITa); (6.5.7. ¢.12)

E =0,6112exp
i 2412 +t,

ucn
r6

- yaenpHas TerioTa ucnapenust Boasi (2500000 [x/xr).

B cnydae, korja ”HTEHCUBHOCTD UCTIAPEHUS MTPEBBINIACT PACUCTHBIN CJIOM BOJIBI HA TUIOIIA/IKE, B GOpMyJie
Quen BMECTO | TIOJCTABIIACTCS O

N3 ycnoBuit He3amMep3aHus Tajaol BOJBI U MPEAOTBPAIICHUS 00pa30BaHUs HAJIEAH JTOKHO
BBITTIOJIHATBHCS yCHOBI/IeI

53
18

t, >, + quc,,)[ai+ j CC), (657 ¢.13)

6
rae
a,=24,5 (BT/M2 °C) —x03(ppuIeHT Teronepesaud Ha TpaHuIle MOBEPXHOCTH IJIOLIAAKH U BOJSHOTO
CII0S1;.
PacyerHas Temneparypa miomanku t,, NpUHUMaeTcs OOJIbILIEH U3 TEMIIEPATYP , PACCUNTAHHBIX U3
ycnoBust riaBineHust cuera (1, ,;.) 1 Hezamep3anus BoabI (t,,5.).

VY aenbHBIN TEIIOBOM MOTOK , KOMIICHCUPYIOIIMN 3aTpaThl TEIIa Ha KOHBEKTUBHBIN TEIJI0O00MEH:

O = [2260-t, }2 +26v, [0-t,) Brm2)  (6.5.7. .14)

VY aenbHBIN TEIUIOBOM MOTOK , KOMIICHCUPYIOIIMK 3aTpaThl TEIUIa Ha TyYHCThIH TEMIO0OMEH:

o[+, Y213+t Y Bia2) . (6,57 d.15)
= — | | — T/M2) J.7. .
Ao = &0l | T100 100

rae:
& - CTETIeHb YEPHOTHI U3Iyyatoniei nopepxuoctu (ais cHera 0,92);
Co- k03hdUIMEHT U3TydeHUsT aOCOIOTHO YepHOTO Tena 5,77 BT/(M2'°C4).
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Pacuem mpedyemoii memnepamypot menioHocumens.
TepmMudeckoe COMPOTUBIICHNE CIIOCB TUIOIIAAKH HaJ TPYOaMu:

R =% % (w2 K/Br) (6.5.7. ¢.16)
[IpuBeneHHOE YCIIOBHOE COMPOTHBIEHUE TEIIONEpeIaue CA0EB IIOMAAKH Hal TpyOaMu:
R” :L+Z$ , (6.5.7. p.17)
a A

6.y. ie
rmue
Q,, - YCIOBHBIH KOA(DPUITMEHT TETIO0TAauN MTOBEPXHOCTH TIIOIIAIKH:

a,, =—  (Br/MK) (6.5.7. $.18)
- tn.p. _tp

[IpuBeneHHOE TEPMUYECKOE COIPOTUBIICHHE CIIOEB T10JIa O] TPYOaMHu:

R, =R, + Z% (M2 K/Bt) (6.5.7. ¢.19)
i,H
rae :
Ri; - ycpemneHHOE TEpMHUUYECKOE COMPOTUBIICHHE TS KOKIOM U3 30H MIPHU TUIOMIAJIKE 110 TPYHTY:
2,1 — ns 1 30HEL
4,3 —ms 11 30HEL
8,6 — mis 111 30HEL,
14,2 — nnsa IV 30HEL
[Tpu momaakax mo rpyHTY B pacdeT MPUHUMAIOTCS TOJIBKO CIIOM, UMEIOITHE KO3 DHUITHCHT
teruionpoBogHocTH Menee Ai=1,2 B1/(M K).
J11st TUTOIIAIOK 110 IEPEKPBITHSIM, TIOKPBITUSAM U CTYIICHSIM B PacueTe YUUTHIBAIOTCS BCE MMEIOIIHECS CIION
KOHCTPYKIIUH, a Rj; MpUHUMAETCS paBHBIM:
- 1/23 — B citydae ,KOr1a HU3 IIOMIAIKA HAXOIUTCS HA YIIUIE B MOKET 001yBaThCsl BETPOM;
- 1/16 — xor/1a HU3 TUIOMIAIKK HAXOAUTCS Ha YJIHIIE U HE MOXET 00yBaThCsl BETPOM;
- 1/8,7 — xorga HU3 IUIOIIAAKA HAXOAUTCS B IIOMEICHUM.

[IpuBeneHHOE TEPMUYECKOE COIPOTUBIICHHE CTEHOK TPYOHI :

LN D,

R, = ! + D., (M2 K/Br) (6.5.7. ¢.20)

" rma, D, 274, ’ S
rue:

Oy — KOO DHUIHEHT TEMIOOT/Ia4H HA BHYTPEHHEil TOBEPXHOCTH TPYOBI (MOKHO TIpHHATH 400 BT /M

K)
W3 nByX ypaBHEHHI TeMIepaTypbl TOBEPXHOCTU TPYOBI:
t,=t,+aq,R’ (C) (6.5.7. ¢.21)
t,=t,.+aq,R; (C), (6.5.7. ¢.22)
rie

t, .- pacueTHas TeMIepaTypa IOJ IUIOIaAKoil (IpH moiax 1o rpyHry t,, =t,),
MOKHO IIOJTYYUTDH BBIPAXKCHUC IJIA TCIIJIOBOI'O ITOTOKA, HAITPABJICHHOT'O BHU3:

n

t,-t,, +q,R

q, =-" - “ ,Br/mM2 (6.5.7. ¢.23)
KoaddunmenT nmone3Horo AeicTBUA CUCTEMBI, YIUTHIBAIOIINH TOTEPH TEIUIA IO HAPABJICHUIO «BHU3Y!
q q
n=—t—= : —. (6.5.7. p.24)
L L I N
6 R:

Tpebyemas Temneparypa TEIIOHOCUTEIS
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q,bR,
Lo =1, AR, + TP (6.5.7. ¢b.25)

Hpumeucmue: 6 3HameHamelle mpenibeco ciazaemoco qbakmuuec;cu npucymcmeyemi 6e3pa3mepHa;z seluvuHa -

N=— - koauuecmso I’I”lpy6 HA NO2OHHbILL Memp nonepevuHoco ce4eHusl }’l]lOM/;a()Ku.

YTOUYHHUB CpEIHION TEMIEPaTypy TEIUIOHOCUTENIS 10 MpUeMIIeMO (OKPYTJICHHOW) BETUYMHBI, YTOUHSAETCS
TEIJIOBOM MOTOK 10 HAIPABJICHUIO «BBEPXM:

t, —t
g, =—=—"2_ Br/m (6.5.7. ¢h.26)
bR,
R, +—%
n
Y TIOJTHBIY TTOTOHHBIN TETIOBOM MOTOK 110 (hopMyJIe:
Ao ZM Bt/m (6.5.7. p.27)
n

W3noxeHHas MeToiMKa pacdera peaninzoBana B mporpamme VALTEC.PRG.
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6.6. Onpeoenenue menaionomeps nOMewleHuIl

Jlist pacdeTa CHCTEM OTOIUICHHUSI HEOOXOAMMO ONIPEICTUTh TEIUIONMOTPEOHOCTH JJIsSI KaXKI0TO MOMEIIEHUS,
KOTOpasi CKJIaJbIBaeTCs U3 CIEAYIONINX (DaKTOPOB:

TEIUIONOTEPHU Yepe3 OrpakIAroIINe KOHCTPYKIINH;
MOTEpHU TEIJIa Ha HarpeBaHue HHPUIBTPYIOLIErocst Hapy>KHOT0 Bo3ayxa. MHpmibTpamus
IIPOUCXOJIUT B OCHOBHOM, U€pe3 OKHA U OAJIKOHHBIE JIBEPH, U, B HE3HAUUTEIBHON MEpe, 4Yepe3 CThIKU
MIAHEJN U HETUIOTHOCTU KOHCTPYKIIHIA;
[OTEPHU TEIJIa Ha HarpeBaHUe IOCTYIMAIOLIETo IPH €CTECTBEHHON BEHTUISILIMU XOJIOJHOTO BO3IyXa.
OObIuHO, TOTEPU HA MHPWIBTPALUIO U €CTECTBEHHYIO BEHTHIISIIUIO, YUUTHIBAIOTCS B pa3Mepe
HOPMAaTHUBHOT'O BO3yX000MeHa JUIsl )KUJIbIX TOMELIEHUH U KYXOHb.

3Has1, 4TO HOPMATHUBHBIN BO3yX000MEH IS KHUIIBIX TomMenieHnid coctaBisgeT N=3 M3 Ha 1 M2

MOMEILIEHUS B Yac, JaHHBII BUJ MIOTEPh MOKHO paccuuTaTh Mo Gopmye:

Q.., =0,00028Ngc(t, -t,)S, (Br)

rae

p - naomuocms 8030yxa, 1,29 xe/m3;

¢ — mennoemrxocms 6030yxa, 1000 [c/ke;

te- memnepamypa 6030yxa 6 nomewenuu,

tn — pacuemnas memnepamypa HapyICHO20 8030yXa;

S — nrowaowv nomewerusi;

B cpennewM, 3aTpathl Temia Ha HarpeB WHQUIBTPYIOMIETOCS BO3AyXa IS KUAJIBIX MTOMEIICHHHA
cocraBisitoT 50 Br/M2. [Ipu 3TOM Ha/lo UMETh B BHJTY, YTO OHH YYUTBHIBAFOTCS TOJBKO MPH
BEHTUJISIIIUK C €CTECTBEHHBIM MO0y KAeHHEeM. [Ipr Hamnanu MeXaHMYECKUX BEHTHIISIIUOHHBIX
CHCTEM, TEIUIOTa, pPacXoayeMasi Ha HarpeB MPUTOYHOTO BO3AyXa, BKIIOYAETCS B pacueT
BEHTHJISILIHOHHOTO Kanopudepa;

TEIUIOTIOCTYIUICHUS OT JIFOJIeH, 000pYJIOBaHUs M TEXHUKH. B TpakTHKe, UIs KHUIIBIX 3/1aHU, ITH
TETUIONOCTYIUICHUS HE YYUTHIBACTCS, TAK KaK OHU HOCSAT BPEMEHHBIN XapakTep U KOMICHCUPYIOTCS
TEPMOCTATUYECKUMHU YCTPOMCTBAMH HArpeBaTeIbHBIX TPUOOPOB.

(6.6.¢.1)

Tennonorepu yepe3 orpax/aroye KOHCTPYKLUU paCCUUTHIBAIOTCS 1O (popmyiie:

Q=A(t,—t,)1+> ANK (B1), (6.6.4.2)

I'ne:
A — TI0IIaab OTPAXKIAIOIICH KOHCTPYKIIUHU, M2;
B — ko3 pHuIHEHTH! 100aBOUHBIX TEIIONOTEPD, ONpeaesieMble 110 mabd.auye 6.6.m.1.

Koapdunmnentsl 100aBOYHBIX Telionoreps [

Tabauya 6.6.m.1

No Oepadicoarowue KOHCMpPYKyuu Kosgpdpuyuenm p
1 BeprukanpHbie 1 HAKJIOHHBIE OKHA, CTCHBI, ABEPH , 0,1
obpamennsie Ha C;B;CB;C3
2 BeprukanpHbie 1 HAKJIOHHBIE OKHA, CTCHBI, ABEPH , 0,05
obpamennbsie Ha FOB,I03
3 B yrioBeIX moMemeHusIX JOmoJHUTEIbHO Ha Kaxayto | 0,05
CTEHY, IBEpb U OKHO, €CIIU OJTHO U3 OTPaXJACHUN
obpamieno Ha C;B;CB;C3
4 B yrnoBpIX MOMEIICHHSIX B APYTUX CIydasx 0,1
5 Tpotinbie ABepu ¢ AByMs TamOypamu mpu orcyrctBuu | 0,2H (H-BbicoTa 31anus 10
3aBEChI KapHU3a)
6 JIBoliHbIE nBepU ¢ TaMOypoM TIpH OTCyTCTBUM 3aBechl | 0,27H
7 JIBoiiHbIe 1BepH Oe3 TaMOypa nmpu oTcyTcTBUH 3aBechl | 0,34H
8 OpnuHapHble JBEpU NIPU OTCYTCTBUHU 3aBECHI 0,22H
9 BopoTa npu oTcyTCTBHM 3aBECH M TaMOypa 3
10 Bopora npu oTcyTCTBHH 3aBECHI , C TAMOYpPOM 1

171




N - K03} (UIMEHT NOJI0KEHUS OTPAXKIAIONICH KOHCTPYKLIUH, ONpeAeNsieMbli 1o mabauye 6.6.m.2.

Koaghdhuyuenm nonoxcenun ozparxcoarouiux Koncmpykyuii N Tabnuya 6.6.m.2
No Oepadicoarowas KOHCMPYKYUs Koagppuyuenm n
1 HapyxHble CTEHBI W TOKPBITUS (B TOM YHCJIE€ BEHTUIHPYEMBIE 1

Hapy>KHBIM BO3JIyXOM), TEPEKpPBITUS dYepJadyHble (C KpoBIeH U3
MITYYHBIX MAaTepHaiOB) ¥ HAJI Mpoe3laMu; TEPEeKpPhITHS Hal
XOJIOAHBIMU (0€3 OTpakAArONIUX CTEHOK) MoAmnoibiMu B CeBepHOM
CTPOUTEIBLHO-KIMMATUYECKON 30HE

2 [TepexpbiTisi Hax XOJOIHBIMH TOJBaJlaAMU, COOOIIAIOIIMMHUCS C 0,9
Hapy>XHbIM BO3AYXOM; IE€PEKpPbITUA dYepAayHble (C KpOBJIEH U3
PYJIOHHBIX  MaTepHalOB); TEPEKPBITHS  HAI  XOJOIHBIMH  (C
OFpa)KI[aIOH_II/IMI/I CTGHKaMI/I) IMOAITOJIbAMU U XOJIOAHBIMHU OTaKaMH B
CeBepHOM CTPOUTEITHBHO-KIMMATHYECKON 30HE

3 [TepexpbITisi Hal HE OTAIUIMBAEMBIMH IOABAJIAMH CO CBETOBBIMU 0,75
HpOGMaMI/I B CTCHAX

4 [lepekpriTisi Hajg HE OTAIUIMBAEMBIMHU TMOBajaMU 0€3 CBETOBBIX 0,6
HpOGMOB B CTCHAX, paCHOHO)KeHHBIe BBIIIIC ypOBHSI 3CMJIN

5 [TepexpbITis Ha HE OTAIUTMBAEMBIMU TEXHUYECKHUMH TOIIONbSIMH, 0,4

PACIOJIOKCHHBIMA HUKC YPOBHS 3EMJIN

K — koa¢duimenT reronepeaayn orpaxkaaroneil KOHCTPYKIMH, OTpeiesieMblid o (hopmyIie:

1 1
K=(—+) R+—)*
(aH > a@)

,( Br/m2 K), (6.6.¢.3)

rIe

0y, 0 KO3 HUIIMEHTHI TEIUIOOTAAYN HAPYKHOM MOBEPXHOCTH M TEIUIOBOCHPUATHUS BHYTPEHHEH
MOBEPXHOCTHU OTpa)kJIaIoIIel KOHCTPYKLUH, IPUHUMAEMBIE 110 mabaiuye 6.6.m.3.
Koagpuyuenmor oy, 0 Taoauua 6.6.m.3

Ne KoHeTpyKLMa OL,Bt/(m? - °C) | CL BT/(Mm? - °C)

Hapy#Hblx CTEH, NOKPBITHMA, NEPEKPLITUA HAO NPOe3aamMK M HAL XONOAHBIMK
1 (Ge3 orpaxaaiolmMx CTEHOK) NOANoONLAMW B CerepHON CTROMTENEHO= 23
KMMATUHECKDR 30HE

MepexpLITMA HAL XONOOHBIMKW NOABANAMW, COOBLLAIOWMMWUCSH C HAPYKHBIM
BO3OYXOM; NEPeKPLITUA HAO XONOAHEIMK (C OrpaxaaiolLMMy CTEHKAMK)
NOANOALAMKW WU XONDOHLIMK aTaxamu B CeBepHoil CTPOMTENLHO=
KNUMaTUYECKOR 30He

MNepexkphiTHn YepaaYHelx U Hafl HeoTanIMBaeMeIMKU NOABANAMM GO CBETORLIMK
3 NPOEMAMK B CTEHAX, 8 TAKKE HAPYKHLIX CTEH € BO3AYLWHON NPOCNORKOA, 12
BEHTWIVRYEMOR HARYKHBIM BOZOYXOM

MepekpuiTii Hag, HeoTanIMBaeMbiMK Nogeanamy Ge3 CBETOBLIX NPOEMOE B
4 CTEHAX, PACMNONOXKEHHLIX BLILLE YPOBHA 3EMNW, U HAL HEOTANNMBAEMEIMKM 6
TEXHWHECKMMI NCANONBAMMW, PACNONOKEHHBIMW HKE YPOBHH 3EMIN

CTeH, NONoB, rNagkux NoOTONKOE, NOTONKOE © BEICTYNALWMMLA peﬁpaMM npu
OTHOWEHWK BbICOTE h pebep kK pACCTOAHMIO O MEXY MDaHAMW COCEOHWX

5 pebep B g3 8.7
[
6 MoToNKoE € BHCTYNAKLWMMK peGpami NpKU OTHOLWEHWK % =03 7.6
7 3eHUTHEIX hoHape 9,9
dorap R — TepMuueckoe
COIMIPOTUBJICHUC
KOHCTPYKIHH,
R=5/1, (M2 K/Br), (6.6.¢0.4)

rac:

0 - TOJIIIMHA KOHCTPYKIHUU HUIIN CJI0A , M;
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A- k03¢ umenT remnonpoBoaHocty, Br/m K, npunumaemstii no mabdauye 6.6.m.4.

Ko3¢g¢uuneHThI TeNJI0ONPOBOIHOCTH MATEPHAJIOB Taoauya 6.6.m4

Ne HanmenoBanue marepuaia, KOHCTPYKIUU Koaddumment
TEIUIONPOBOAHOCTH,
2 Br/mK

221
0,52
1,05
1,86
0,47
0,37
0,26
0,15
0,47
0,21
3,49
0,16
0,29
0,41
2,04
1,05
0,52
0,23
0,81
0,64
0,87
0,07
0,38
0,23
407
0,06
291
0,2
0,052
0,041
0,58
1,0
0,23
0,87
0,93
0,17
0,18
0,35
58
0,76
0,18
50

J1n1s1 OKOHHBIX 1 OQJIKOHHBIX 3aIlOJHEHUH, 3HaYCHHUS IPUBEICHHOTO TEPMHYECKOTO CONTPOTHUBIICHUS
MPUHUMAIOTCS 110 mabauye 6.6.m.5.
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IIpuBeneHHOE CONPOTHBIICHUE TelJIONepeaadYe OKOHHBIX 3anoaHeHni  Tabnuna 6.6.15

[IpuBeneHHOE COMPOTUBIICHUE
TEeIUIoNnepeaue
3arnoJHeHHe CBETOBOTO IpoeMa R, Mj o R
B JICPEBSHHBIX WA B aJIFOMUHHEBBIX
IIBX nepemnnerax nepererax
1. /IBoitHOE OCTEKIICHUE B CITAPEHHBIX MEepETUIeTax 0,4 -
2. JIBOHHOE OCTCKJICHHE B PA3ACIbHBIX IEPEILICTax 0,44 0,34*
3. Broku CTEeKIITHHBIC MyCTOTHEIC (C IIUPUHOMN IBOB 6 MM) pa3MepoM,
MM:
194x194x98 0,31 (6e3 nepenieTa)
244x244x98 0,33 (0e3 nepenieTa)
4. TIpodwmibHOE CTEKIIO KOPOOIATOTO CEUCHUS 0,31 (6e3 meperuiera)
5. JIBOiiHOE M3 OPraHWYECKOTO CTEKJIA I 3CHUTHBIX (poHApei 0,36 -
6. TpoiiHOE N3 OPTaHMYECKOTO CTEKIIa ISk 3CHUTHBIX (hOHAPEH 0,52 -
7. TpoiiHOE OCTEKJICHUE B pa3AeIbHO-CIIAPEHHBIX MTEPEIIeTax 0,55 0,46
8. OnHOKaMepHBIN CTEKJIOMAKET U3 CTEKJIA:
0OBIYHOTO 0,38 0,34
C TBEPABIM CEIEKTUBHBIM OKPBITUEM 0,51 0,43
C MSITKUM CEJIEKTUBHBIM MOKPBITHEM 0,56 0,47
9. JIByXKaMepHBII CTEKJIOTIAKET U3 CTEKJIA:
00BIYHOTO (¢ MEKCTCKOIBHBIM PACCTOSIHAEM 6 MM) 0,51 0,43
00BIYHOTO (¢ MEKCTEKOJIBHBIM PACCTOSIHHEM 12 MM) 0,54 0,45
C TBEPABIM CEIIEKTUBHBIM IOKPBITHEM 0,58 0,48
C MSITKUM CEJIEKTUBHBIM MOKPBITHEM 0,68 0,52
C TBEPABIM CEIEKTUBHBIM NOKPBITUEM U 3aII0JTHEHUEM aprOHOM 0,65 0,53
10. OOBIYHOE CTEKIIO ¥ OJTHOKAMEPHBIH CTCKIONAKET B Pa3lICIbHBIX
neperiertax u3 CTeKia:
0OBIYHOTO 0,56 -
C TBEPABIM CEIIEKTUBHBIM IOKPBITHEM 0,65 -
C MSITKAM CEJICKTHBHBIM ITOKPBITHEM 0,72 -
C TBEPABIM CEICKTUBHBIM NOKPHITUEM U 3aTIOJTHCHUEM aprOHOM 0,69 -
11. OObIYHOE CTEKIIO M ABYXKaMEPHBIH CTEKIONAKET B Pa3IelIbHBIX
mepervieTax u3 CTeKia:
00OBIYHOTO 0,68 -
C TBEPJIBIM CEJIEKTUBHBIM IMOKPHITHEM 0,74 -
C MSITKAM CEJICKTHBHBIM ITOKPBITHEM 0,81 -
C TBEPBIM CEICKTUBHBIM IMOKPHITHEM U 3aII0JTHEHHEM aprOHOM 0,82 -
12. JIBa 0JHOKaMEpHBIX CTEKJIONAKETa B CTIAPEHHBIX TIeperuieTax 0,70 -
13. JIBa 0JJHOKaMEPHBIX CTCKJIONAKETa B Pa3/ICIIbHBIX MEperuieTax 0,74 -
14. YeTblpexcnoiiHoe OCTEKJICHHUE B ABYX CHAPEHHBIX MeperuieTax 0,80 -
* B CTAJIBHBIX MEPEIUICTaX.

J1Jis1 OpYEeHTUPOBOYHBIX PACUETOB, TETUIONOTEPH Yepe3 OTpakIarolrue KOHCTPYKIIUH MOXKHO
ompenensaTh o maoauye 6.6.m.6.
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YcpenHeHHbIe yaeJbHbIE TENJIONMOTEPH Yepe3 Orpakaaliue KOHCTPYKIIUH
Tabauya 6.6.m.6

KoHncTpykuus
Hapy’>KHBIX CTE€H

Koadg.
Temnonepenauu,
Br/M2 K

VY nenpHbIe TEIIONOTEPU YePe3 OrPakIAI0IINe
KOHCTpYKIMU, BT/M2 mmomany mosa

PsanoBoe
IIOMEICHUE

J100aBIAThH
TSt
MEPBOTO
aTaXa

J100aBIATH
TSt
BEPXHETO
aTaXa

J100aBIAThH
TSt
YIJI0BOTO
MTOMEIICHUS

1. KUPIITMYHBIE
CTEHbI

Crena 1,5 kuprnuua ,
OLUTYKaTypEHHAs C
JIBYX CTOPOH

1,39

86

29

18

63

Crena 2 kupnuya,
OLITyKaTypeHHas ¢
JBYX CTOPOH

1,136

78

29

18

41

Crena 2,5 kupnuya,
OLUTYKaTypEHHAs C
JIBYX CTOPOH

0,961

72

29

18

35

Knagxka 1,5 kupnnua
IO/l PaCIIUBKY C
YTEIUICHUEM H3HYTpU
MmuHBaTOM S0MM H
TUITPOKOM

0,695

64

29

18

25

Knanka 2 xupnnya
IIOJ] PaCIIUBKY C
YTEIJICHUEM U3HYTPHU
MuHBaTol S0MM u
TUTIPOKOM

0,596

61

29

18

21

Knanka 2,5 kupnuya
O] PACIIUBKY C
YTEIJICHUEM U3HYTPHU
MmuHBaTOM S0MM n
TUITPOKOM

0,544

5%

29

18

20

2. CTEHBI 13
BPYCA

Bbpyc 150mm
OOIIUTHIN C IBYX
CTOPOH BaroHKOMU

0,863

69

29

18

31

Bbpyc 200mm,
OOIIUTHIN C IBYX
CTOPOH BaroHKOMU

0,696

63

29

18

26

Bbpyc 150mm ,
CHApYXH —BaroHka,
W3HYTPU —MHHBaTa

0,502

57

29

18

19
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50MM ¢ BaroHKOH

Bpyc 200 Mm, 0,441 55 29 18 16

CHapyKU — BaroHka,
W3HYTPU —MHHBaTa
50MM ¢ BaroHKOH

Bpyc 150MM, cHapyxu 0,509 58 29 18 18

—BaroHkKa, U3HYTPH —
muHBaTa S0MM C
TUITPOKOM

Bpyc 200MM, cHapyxu 0,446 56 29 18 16

—BaroHkKa, U3HYTPU —
muHBaTa S0MM C
THIIPOKOM

3.’'ABOBETOH

Tonmaa 200MM, 0,905 70 29 18 33

HITyKaTypKa ¢ ABYyX
CTOPOH

Tommuna 250MMm, 0,771 66 29 18 28

HITYKaTypKa ¢ IByX
CTOPOH

Tomuuaa 300MM, Wi 63 29 18 24

HITyKaTypKa ¢ ABYyX
CTOPOH

Tommuna 400Mwm, 0,534 S8 29 18 20

HITYKaTypKa ¢ IBYX
CTOPOH

4.
KEPAM3UTOBETOH

[Manens 300MM 1,10 Ll 29 18 40

MManens 350mMm 0,991 73 29 18 36

0,905 70 29 18 33

[Tauexs 400 MM

Jannvie 6 mabauye npusedenvt ons T6=20°C, Tu=- 26°C. [{na Opyeux memnepamyp mabauunvle OauHble YMHONCAMb HA
rxoagppuyuenm K1= (Te-Tw)/46.

JUist aBTOMaTU3UPOBAHHOI'O pacyeTa TEIUIONOTEPh MOYKHO MCIIOJIb30BaTh IPOIPAMMHBINA PAaCUETHBIN
komruiekc VALTEC .PRG, xoTopbIit TO3BOJISIET BBIBOJIUTH PE3Y/IbTaThI pacyeTa ¢ MOSCHCHUsIMHU Ha

CTaHJapTHOM OnaHke IMPOCKTA.
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Ilpunoswcenue 1.

IIPH/IO/KEHHA

Tabauya xumuueckoii cmoukocmu mpyo VALTEC PEX-AL-PEX

Haumenosanue Konyenmpayu | Xumuuecxas ghopmyna Temnepamypa
seujecmea A pacmeopa 20°C 60°C
AUTIMHOBAS KUCIIOTA H HOOC -(CH;), -COOH o o
A3oTHas KACI0Ta 25% HNO3 o) o
A3oTHas KACI0Ta 50% HNO3 - -
AKposenH C3H,O
Anudarnyeckue o o)
YTJIEBOJIOPOIBI
ATTUITIOBBINA CTUPT 96% H,C=CH-CH,-OH o -
AMwuanerar 100% CH3;COO(CHy)s o -
AMHHOOEH30I 100% CeHsNH- 0 o
AMMuak I' 100% NH; o 0
AMMHak 100% NH3 o o
AHaHacOBBIM COK o) o)
AHWIMH 100% CeHsNH>» o o
ApCHHOBasI KHCIIOTA H H3AsO, o o
Anerar cBUHIA H Pb(CH3COO0);- o -
3H,0
Aueranbaerun C,H,O o -
Anerar cepebpa H AgCH3;COO o o
Aueron 100% C3HgO - -
ATIETOHUTPHUIT C,H3N
Bensanbnerun 100% CeHsCHO o -
Bensoitnas kuciora H CeHsCOOH o o
benzon 100% CeHs - -
bensun o) -
benzoat HaTpust H CeHsCOONa o o
bepronerosa coinb H KCIO:s. o o
bukapboHat Kaus H KHCO3 o o)
bukapbonar Hatpus H NaHCO; o o
bucynbdart kamus H KHSO, o o
bucynsdur Harpus P NaHSO3 o o
buxpomat xamus H K>Cr,04 o o
Bbopnas kucinora H H3BO; - -
bpom -raz 100% Br, - -
Bpom -xxunkoctb 100% Br - -
Bbpomar xanus H KBrOs; o o
bpomup kanus H KBr o o
bpomun HaTpust H NaBr o o
BpomucroBogopoiHas 100% HBr o o
KHCJI0Ta
BpomucTsrii st 100% C,HsBr o -
Bypa H Na,B,0O; -10H20 ) )
byranuen-1,3 C4Hg
Bbyran -ra3z 100% C4Ho o 0
Byranon 100% CH3(CH,);0H @ @
2-byranon 100% C4HgO @ -
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ByTunoBelii ciupt 100% CH3(CH,);0H ¢ o
Bbyrunen 100% C,HsCH=CH> - -
Buno o o)
Bona 100% H,O o o
Bomopon 100% H, o o
I'enrran 100% C7H17 ) -
I'uapooxuce kanus H KOH o o
I'upookuce HaTpus 40% NaOH 0 0
I'uapooxuck HaTpus H NaOH O -
IM'uapokcuykcycHas H HOCH,COOH @ @
KHCJIOTa

I'uapoXuHOH H CoH4(OH), o o
['MnOXJIOpHUT HATPUS 15% NaClO o -
I'may6epoBa coiib H Na,SO4 o o
I'mukonesas kuciaora H HOCH,COOH o o
I'muniepun 100% HOCH,CH(OH)CH,OH o o
I'moxo3a H Celeoe O O
JIByokucCh yriepona 100% CO; o o
Jlexaruaponadranun 100% C1oHis - -
J_—LeKaJII/IH 100% C10H13 - -
,HGKCTpI/IH P (C6H1005)n ) )
Jlnn300yTHITKETOH CgH150

JIMu301ponIIOBBIH CeH140

s¢up

JlumeTunamMuH CoH-N

Jumeruncynbdar CoHe04S

Jumerundopmamu g C3;H;NO

,HI/IOKcaH 100% C4H802 O O
Jucynshun yriaepona 100% CS; - -
JluxmopMeTaH 100% CH,CI, - -
JluxiopaTaH CoH4CI

JIMXJ10p3THIICH 100% - -
JIMATHITKETOH CsH10O

JlvaTunosslit 23up C4H10O

Hpoxoxu [P © -
Enxoe xann H KOH o 0
XKenesucrocuneponnsiii | H K3[Fe(CH)¢] o o
KaJTuu

XKenezocunepouctoiii | H K4[Fe(CH)g] o o
KaJi

XKenras kposinas cosib | H K4[Fe(CH)¢] o o
W3oamunanerar C/H14 0,

N3omponuinoBerit C3HgO

CIHUPT

Kanomenn H Hg.Cl, o o
Kampopa C-(CH3)30 - -
KapOonat 6apus H BaCO; O O
KapOonat xanus H K>,COs o 0
KapOonat xanpuus H CaCO; o o
KapOonar marunus H MgCO; o o
KapOonat natpus H Na,COs3 o o
Kap6onar niuaka H ZnCQO3 o o

KacropoBoe macio
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Kepocun 100% - -
Keren CszO

Kucnopon 100% O, o -
Kpachast kpoBsiHas conb | H K;3[Fe(CH)e] o o
Kpesomnoas kuciora 100% CeH4(OH)CHj3 - -
Kcunnen 100% - -
Kcnnon 100% C6H4(CH3)2 - -
JluMOHHast KHCIIOTa H HOCC(OH)(CH,COOH), 0 0
Jlsmuc H AgNQO3 o o
MareuHoBas KHCIOTa H HOOCHC=CHCOOH @ @
Macna ¥ )Kupbl o -
MacnsaHas Kucliora 100% @ -
Mennblii Kymopoc H CuS0,4-5H,0 o o
Menacca I1p 0 @
MeTtanon 100% CH30OH 0 -
MeTtunakpumiar C4HgO,

MertunmerakpusiaT CsHg0,

MeTtun OpOMHUCTBHIH CHsBr

MeTtminoben3onHas 100% CsHsCH3 - -
KHCJIOTa

MeTusoBsIil CiupT 100% CH3;0H o -
MeTtundopmuar CoH40,

MeTmInKIoreKCcad C/H14

MeTHITUIKETOH 100% CsHsO o -
MuHepanabHbIE Maciia o -
Monoxko o) o
MoJio4yHast KUcioTa 100% CH3;CH(OH)COOH 0 0
MoHoXx10pOeH3071 100% CeHsCl - -
Moua 100% @ @
MoueBuHa P CO(NH,), o o
MypaBbrHass KUCIOTA 100% CH»0, o o
MpenbskoBas kuciaora | H H3AsO, o o
HamaTeipHbIii ciupT 100% NH; O O
Hukortunosas xkucinora | 20% @ -
HutpaTt aMmmonus H (NH;)NO; o 0o
HuTtpart xenesa P Fe(NOs),; Fe(NOs)s; o o
Hutpar kanus H KNOs 0 0
Hutpat kanbius H Ca(NO3), o o
Hutpar maraus H Mg(NO3), o o
Hutpat mMequ H Cu(NOs), o o
HuTtpar HaTpus H NaNOs o o
Hutpat Hukess H Ni(NO3), -6H,0 o o
Hutpat prytn P Hg(NOs), o 0o
HuTtpat cepebpa H AgNO3 o o
Hurtpobenszon 100% CeHsNO> o -
O30H 100% O3 - -
Oxkcuja yriepoja 100% CoO o o
Oxcug MUHKa H Zn0O o o
Oprodocdat kanus H K3PO4 o o
Optodocdart Hatpus H NasPO,

OptodocdopHas 50% H3PO4 o o
KHCJI0Ta

OprodocdopHas 95% HsPO, 0 -
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KHCJI0Ta

ITenTanon 96% CsH11OH o -
[leprugponadranvuu 100% CioH1s - -
Ilepukucek Bosoposa 30% H,0, o o
[Tepukuch Bomopoa 60% H,O, o -
[lepmanranat xaaus 20% KMnO4 o o
[Tepcynbdat xamus H K,S,04 o o
[epxiiopaT Kanus H KCIO:s. o o
ITuso o o)
ITukprHOBas KUCIIOTA H CsH2(NO,);0H ¢ -
[Tupuaun 100% CsHsN o -
[TponuaeHrIMKoIb 100% C3HgO, o o
[TponmnoBeIii CIUPT CsHsO

ITporimonosast kucnora | 100% C,H5sCOOH o o
PryTh 100% Hg O O
Camununosas kucinora | H CeH4(OOCCH3)COOH o o
Cenurpa aMMHayHast H (NH4)NO3 o o
Cenutpa KaaueBas H KNO3; o o
CenuTpa KajbleBast H Ca(NOs3), o o
CenuTpa HaTpUeBas H NaNO; O O
Cenutpa unnuiickas H NaNO3 o o
CepHas KucioTa 50% H,SO, o o
CepHas KucIoTa 98% H,SO, o -
Cepnas kuciora >98% H,SO4 - -
(mBIMSIIIAsCS)

CepHucras KUCJIOoTa 30% H,SO3 0 0
CepHUCTBIN aHTHIPHU]] 100% SO, o o
CepHblii aHTUIpUA 10% SO3 - -
CepoBoaopon H,S

Cepoyriepon 100% CS - -
CuHUIIbHAS KUCIIOTa 10% HCN o 0
Cxunupgap o -
Copa xaycTudeckas 40% NaOH o o
Copa numeBast H NaHCO; o o
ConsgHast KUCI0Ta 80% HCI o o
CreapunoBas kucinora | 100% CH3(CH;)16COOH o -
Crupon CsHsg

Cynbdar anroMuHus H Al(SOy)3 0 o
Cynnbar 6apust H BaSO, O O
Cynbdar aMMoHMS H (NH4),SO, o o
Cynbdar xenesa 2 H FeSO, O O
Cynbdar xenesa 3 H Fep(S04)3 o o
Cynbgat kanus H K>SO4 0 0
Cynbbar KaibIus H CaS0, o o
Cynbbat meau 2 H CuSOq ) 0
Cynbbar HaTpus H Na,SO,4 O O
Cynb¢haT HUKes H NiSO,4 o o
Cynbbar nuHKa H ZnSO4 o o
Cynbhua aMMOHUS P (NH,).S o 0o
Cynbpbuna kamus P K>S o o
Cynbbua Kambus H CasS o o
Cynbsbun HaTpus H NayS ) )
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Cynbbua yrinepoaa 100% CS 0 0
TeprieHTUHHOE Maciio @ -
(cxunuuaap)

Terparunpodypan C4HsO

THOHUIXITOPHU 100% SOClI, - -
Tonyon 100% CsHsCH3 - -
TpexxXI0pHUCThI 100% PCls; o -
hocdop

TpunutpodeHoH H CsH2(NO,)3;OH o -
TpuxsnopaTuieH 100% CCl,=CHCI - -
TpusTraamMux P (CoHs)sN o -
VYrapHublii a3 100% CO O O
YToJbHBIN aHTHAPU] 100% CO, o o
YKcyc numeBou o o
YkcycHast KHCIIOTa 96% CoH40, o -
(memstHasn)

YKCYCHOKHUCITBIN H Pb(CH3COO0),- o -
CBUHEI] 3H,0

YKCYCHBIN aJIbJIeTH]T 100% CH3CHO o -
denmtaMua 100% CeHsNH>» o o
Denon H CGHGO - -
deppulinanu| Kauus H K4[Fe(CH)¢] o o
®eppurmanug Hatpus | H Nas[Fe(CH)g] o 0o
depponraHu Kajusl H K;3[Fe(CH)e] o o
®deppoumanug Hatpust | H Nas[Fe(CH)g] o 0o
dopmalbIerus 40% CH,0O o o
docren COCl,

dochun PH;

dochopHas KUCI0Ta 95% H3;PO,4 o -
DOTONPOSIBUTENN [P © ©
dDrop 100% ) - -
dTOpHCTOBOAOPOTHAS 40% HF o o
KHCJIOTa

OTOpPUCTOBOAOPOAHAS 60% HF o -
KHCJIOTa

OTOpPUCTOBOAOPOAHAS 100% HF o -
KHCJIOTa

DTOPUCTBII HATPUH H NaF o o
dropucTeiii amomuanii | H AlF; o o
DTOPUCTHIN AaMMOHHI H NHF o o
DTOPUCTHII BOTOPOT 40% HF o o
DTOPUCTHIN KA H KF o o
®ypdypurnossrnii cnupt | 100% CsHeOo o -
dypdypon CsH4,0

Xnop (BOgHBIN H Cl - -
pacTBop)

XJop —ra3-cyxou 100% Cl, o o
XJ10pat Kanus H KCIO; o o
XJ10par Kajbuus H CaClO; ¢ 0
XJopaT HaTpHsI H NaClO; o o
XJ10pu THOHUIIA 100% SOClI, - -
Xjopucras MeJib H CuyCl, o o
XjopucTast pTyTh H Hg.Cl, o o
Xopucras cyppma 3 90% SbCl; o o
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Xnopucroe xeneso 2 H FeCl, o o
XJIOpUCTOE JKeIe30 3 H FeCl; o o
X0pUCTOE OJIOBO 2 H SnCl, o o
Xyopucroe o080 4 H SnCly o o
Xnopucteiii amoMuauii | H AlCl; o o
Xnopucteiid ammonnii | H NH,CI o o
XJTOpUCTHIN Oapuii H BaCl, o o
XTOpUCTBIN BUHUT C,HsClI
XJTOpUCTBIN KaIuid H KCI o o
XJTOPUCTBIN KaJIbIIUI H CaCl, o o
XJIOpHUCTHIA MarHui H MqgCl, o o
XJTOPUCTBINA METHIT 100% CH5CI - -
XJIOPHUCTBIN METHIICH 100% CH,CI, - -
XJIOpUCTBIN HATPHI H NaCl o 0o
XTOpUCTBIN HUKETTh H NiCl, o) o
XTOpUCTBIN ITUHK H ZnCl, o o
XJI0pOBOIOPOTHAS 80% HCI o o
KHCJIOTa
XtoponpeH 100% CH,=CH CCI=CH, - -
Xnopohopm 100% CHCI3 - -
Xnopcyns(hoHOBas 100% HOSO,CI - -
KHCJIOTa
X1opTor(TOPITHIICH C.CIF3
Xpomat Kanusi H K>CrOy4 o o
XpomoBasi KHCIIOTa 50% H,CrO,4 o -
[{apckast Bosika 30% HNO3 (1 o6bem) u - -
coisiaort HCI (3 oO6bema)
[{uanucras pTyTh H Hg(CN), o 0o
[{uanucroe cepedpo H Ag(CN), o o
[manucTeIid Kaaui P KCN @ @
[{nanucThIil HaTpUi H NaCN o o
[ukmorekcaHoH 100% CgH10O - -
[ukmoTekcanon 100% CeH11OH - -
YeThIpeXXJIOPUCThIN 100% CCly o o
yrIIepos
DTaHOANOII 100% HOCH,CH,0OH o o
(3THIIEHTIMKOJIB)
DTaHoi 40% C,HsOH 0 -
DrTuiamnerar 100% C4Hs0, o -
DrunbeHson CgHao
OTHIIEH CoH4
DTUIECHTIINKOIb 100% HOCH,CH,OH o o
DTHICHXJIOPOTHIPUH C;HsCIO
OTUIIOBBIN CIIUPT 40% C,HsOH o -
OTUN0BEIN 3up 100% C,H50C,Hs - -

O mpyba npueooHa 0l UCNOIb308AHUS
- mpyba He NpucooHa OJis UCNOIb308AHUS
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Booopozemxa BP

<t
Lo
™
e
|_
>
Obosnauenue Pasmepoi,um Bec,2
= §E A B D1 D2,D4 | D3
16x1/2 38 1/2" 16 64
16x3/4 39 3/4" 16 77
. 20x1/2 40 1/2" 20 111
3 20x3/4 42 3/4" 20 110
= 26x3/4 48 3/4" 26 171
S 26x1 51 1" 26 172
32x3/4 55 3/4" 32 347
32x1 55 1" 32 359
32x1 1/4 57 114" | 32 363
16x1/2 35 1/2" 16 71
16x3/4 39 3/4" 16 106
N 20x1/2 40 1/2" 20 106
=] 20x3/4 42 3/4" 20 126
£ 26x3/4 45 3/4" 26 151
N 26x1 49 1" 26 172
32x3/4 50 3/4" 32 330
32x1 52 1" 32 361
32x1 1/4 57 114" | 32 443
16 45 16 16 104
20 50 20 20 181
26 65 26 26 267
o 32 65 32 32 522
=] 20x16 48 20 16 157
E 26x16 54 26 16 215
> 26x20 55 26 20 237
32x16 57 32 16 370
32x20 60 32 20 422
32x26 63 32 26 410
16 65 32 16 16 16 150
20 77 38,5 20 20 20 284
26 88 44 26 26 26 380
32 105 52,5 32 32 32 892
16x20x16 65 38,5 16 20 16 201
20x16x16 75 35,5 20 16 16 235
20x16x20 77 35,5 20 16 20 258
20x20x16 75 38,5 20 20 16 270
. 20x26x20 81 45 20 26 20 362
& 26x16x20 82,5 35,5 26 16 20 300
£ 26x16x26 88 41 26 16 26 350
N 26x20x16 82,5 35,5 26 20 16 280
26x20x20 84,5 415 26 20 20 343
26x20x26 88,5 415 26 20 26 369
26x26x20 85 46 26 26 20 360
26x32%26 99 52,5 26 32 26 716
32x16x32 105 42 32 16 32 662
32x20x32 105 52,5 32 20 32 710
32x26x26 102 495 32 26 26 638
32x26x32 105 495 32 26 32 730
32x32x26 102 52,5 32 32 26 745
16x1/2x16 65 27,5 1/2" 16 16 141
o 20x1/2x20 77 27,5 1/2" 20 20 243
2 20x3/4x20 77 315 3/4" 20 20 264
= 26x3/4x26 88 35 3/4" 26 26 324
'; 26x1x26 88 39 1" 26 26 371
32x1x32 105 42 1" 32 32 712
32x1 1/4x32 105 50 11/4" 32 32 733
Sk g 16x1/2x16 65 27,5 1/2" 16 16 132
20x1/2x20 77 27,5 1/2" 20 20 240
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20x3/4x20 77 315 3/4" 20 20 244
26x3/4x26 88 35 3/4" 26 26 303
26x1x26 88 39 1" 26 26 324
32x1x32 105 42 1" 32 32 672
30x1 1/4"x32 | 105 50 114" | 32 32 870
_ 16x1/2 59 45 /2" 16 16 243
Es [20x12 59 45 1/2" 20 20 286
> o

16 71 16 16 16 234
g 20 77 20 20 20 390
e 20x16x20x16 | 77 20 16 20 330
5 26x16x26x16 | 88 26 16 26 430
26x20x26x20 | 88 26 20 26 461
16 36 36 16 16 101
E o [20 38,5 38,5 20 20 201
S [26 44 44 26 26 260
32 53 53 32 32 597

16x1/2 27 32 1/2" 16 93
16x3/4 32 34 3/4" 16 134
N 20x1/2 39 29 172" 20 144
@ 20x3/4 39 32 3/4" 168
§ 26x3/4 46 35 3/4" 206
26x1 44 39 1" 249
32x1 55 43 1" 464
32x1 1/4 59 52 11/4" 531

16x1/2 27 32 1/2" 16 84
16x3/4 32 35 3/4" 16 122
o 20x1/2 39 29 1/2" 20 133
™ 20x3/4 39 32 3/4" 20 155
E 26x3/4 46 35 3/4" 26 196
> 26x1 44 39 1" 26 206
32x1 54 43 1" 32 392
32x1 1/4 59 52 114" |32 442
e | dexIn 35 40 1/2" 16 128
EB [ 20x12 41 44 1/2" 20 175
> 20x3/4 45 47 3/4" 20 236
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Ilpunoscenue 3.
Homenknamypa u zabapumnsie pasmeput npecc-coeounumenei N'Tm. 200

VTm.201
Coeounumens ¢
nepexooom na
HAPYIHCHYIO
pe3boy

2 S "
A % ///
7

AR

VTm.202
Coeounumens ¢
nepexooom Ha
GHYMPEHHIO0
pe3voy

VTm.203
Coeounumens
npamoi

D1
D2

VTm.222
Coeounumens ¢
HAKUOHOIL 2AUKOUL

VTm.231
Tpounux

|_L|

VTm.232
Tpounux c
nepexooom Ha
6HYMPEHHION
pe3boy

VTm.233
Tpoiinuk ¢
nepexooom na
HapyycHyio
pe3voy

o
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VTm.234
Booopozemka
npoxoounasn

VTm.251
Yz000nux

VTm.252
Yeonvnux ¢
nepexooom na
GHYMPEHHIONW
pe3voy

VTm.253
Yeonvnux ¢
nepexooom na
HAPYHCHYIO
pe3vdy

VTm.254

Booopozemka BP

VTm.263
Coedunumeinn
pazvemHblil
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Obosnauenue

Pazmepwi, um

A B D,D1 D2 D3 G Bec,2

16x1/2 48 13 16 12" [ 49
16x3/4 49 14 16 3/4" | 68
20x1/2 48 13 20 1/2" |58
o [2003/4 49 14 20 34" |71
S | 26x3/4 50 14 26 34" | 90
E  [26x1 52 16 26 1 127
> 32x1 52 16 32 1" 136
32x1 1/4 57 17 32 11/4 | 236

40x1 60 17 40 1 237
40x1 1/4 60 17 40 11/4 | 267

16x1/2 44 16 16 12" | 54
16x3/4 45 18 16 34" |81

o [20x1/2 44 18 20 12" |61
S [ 20x3/4 46 18 20 34" |80
E  [26x3/4 46 20 26 34 |92
> 26x1 48 24 26 1" 131
32x1 49 25 32 1 129
32x11/4 53 28 32 11/4 | 236

16 60 16 16 39
20 60 20 20 72
26 62 26 26 108
32 63 32 32 149

§ 40 79 40 40 295
£ 20x16 60 20 16 63
g 26x16 61 26 16 93
26x20 61 26 20 99
32x16 62 32 16 132
32x20 62 32 20 137
32x26 63 32 26 151
16 83 42 16 16 16 95
20 88 44 20 20 20 144
26 97 49 26 26 26 279
32 112 56 32 32 32 446
16x20x16 88 44 16 20 16 186
16x16x20 88 44 16 16 20 130
20x16x20 88 44 20 16 20 140
16x20x20 88 44 16 20 20 136
20x26x20 96 49 20 26 20 258

. 26x16x26 97 46 26 16 26 225
Q 26x16x20 96 47 26 16 20 233
c 26x20x20 97 48 26 20 20 249
'; 26x26x20 97 48 26 26 20 255
26x20x16 97 48 26 20 16 231
26x20x26 97 48 26 20 26 231
32x16x32 104 51 32 16 32 454
32x20x32 104 51 32 20 32 430
32x26x32 104 52 32 26 32 447
32x32x26 104 52 32 32 26 431
26x32x26 103 52 26 32 26 432
32x20x26 104 51 32 20 26 397
32x32x20 103 52 32 32 20 393
32x26x26 104 52 32 26 26 412
16x1/2x16 84 28 16 16 12" | 120
20x1/2x20 88 29 20 20 1/2" | 128
20x3/4x20 90 32 20 20 34" 192
o | 26x1/2x26 97 31 26 26 12" | 244
[ 26x3/4x26 97 34 26 26 3/4" | 260
E [ 26x1x26 98 37 26 26 1" 270
> [ 32x3/4x32 104 39 32 32 3/4" | 429
32x1x32 104 39 32 32 1 444
32x1 1/4x32 122 46 32 32 11/4 | 480
40x1x40 124 46 40 40 1" 564
16x1/2x16 83 28 16 16 12" [ 93
20x1/2x20 88 29 20 20 12" [ 173
@ [ 20x3/4x20 88 32 20 20 34" [1n
[ 26x1/2x26 97 31 26 26 12" [ 196
E [ 26x3/4x26 97 34 26 26 34" | 230
> [ 26x1x26 97 37 26 26 1 267
32x3/4x32 104 35 32 32 3/4" | 409
32x1x32 104 39 32 32 1 395

189




VTm | 16x1/2 56 45 16 16 1/2" | 199
284 [ 20x1/2 56 45 20 20 1/2" | 208

VTm. | 16x1/2 45 16 1/2" | 59
222 | 20x3/4 52 20 A 109
32x 1 1/4 57 32 11/4" | 188

. 16 42 42 16 16 65
0 20 44 44 20 20 102
= 26 49 49 26 26 174
g [32 52 52 32 32 239
40 63 63 40 40 439

16x1/2 42 28 16 12" | 78
N 16x3/4 46 31 16 3/4" | 119
10 20x1/2 44 29 20 12" | 126
= 20x3/4 45 32 20 3/4" | 105
g 26x3/4 49 31 26 3/4" | 165
26x1 52 38 26 1" 229
32x1 52 39 32 1" 298

16x1/2 42 28 16 1/2" | 62
- 16x3/4 43 30 16 3/4" | 101
9 20x3/4 44 32 20 34" | 117

= 20x1/2 44 29 20 12" |81
5 26x3/4 49 34 26 34" | 142
26x1 49 37 26 1" 178
32x1 51 39 32 1" 274
< 16x1/2 44 40 16 12" | 110
& 20x1/2 51 44 20 12" | 144
E 20x3/4 56 47 20 34" | 195
> 26x3/4 58 47 26 34" | 222
VTm. | 20x20 126 20 20 136
263 [ 26x26 128 26 26 212
32x32 130 32 32 350
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Ilpunoscenue 4
Koagppuuyuenmor mecmuvix conpomuenenuii mpoiuHuKkos

o00o03HaucHUE ANaMETpOB TpOﬁHHKOB IMPUHATO CJIE€BA 11O YacoBOI CTpCJIKE

D2

DI—LDB

o | o [ 1 0 ) 2 2
£ | pacxonon 0|2 112 210 110 1|o
QE) QL/Q2,
g IIpoxon OtsetBnenue | [Ipoxox | OrBerBnenue | Ciugnue | Jlenenue
N 0-2 1-2 1-2 2-1 1-2 2-1
Tpoitnuk VTm. 231,331
0,1 2,81 2,37 3,4 3,3 4,42 3,72
0,2 2,93 2,58 3,35 3,4 4,21 3,8
0,3 3,07 2,72 3,3 3,48 4,05 3,9
o |04 3,15 2,89 3,26 3,6 3,94 4
S |05 3,22 3,08 3,22 3,73 3,92 4,11
> 106 3,26 3,22 3,2 3,87 3,94 4,2
10,7 3,29 3,4 3,19 4 4,05 4,25
0,8 3,29 3,7 3,24 4,2 4,21 4,26
0,9 3,28 3,98 3,31 4,47 4,45 4,22
1 3,22 4,3 3,4 47 47 4,15
0,1 1,69 2,25 2,25 2,44 3,29 2,58
0,2 1,8 2,2 2,2 2,55 3,06 2,65
0,3 1,92 2,16 2,11 2,63 2,89 2,77
o |04 2,0 2,12 2,08 2,75 2,8 2,86
S (05 2,08 2,08 2,04 2,88 2,79 2,96
S 06 2,1 2,05 2,03 3,01 2,8 3,04
N 10,7 2,23 2,04 2,1 3.18 2,9 3,1
0,8 2,23 2,1 2,18 3,36 3,08 3,11
0,9 2,22 2,18 2,18 3,62 3,3 3,08
1 2,08 2,23 2,23 3,88 3,55 3,0
0,1 1,3 0,86 1,85 3,4 1,23 2,19
0,2 1,42 1,03 1,8 3,35 1,41 2,25
0,3 1,53 1,2 1,76 3,3 1,6 2,37
o |04 1,62 1,38 1,72 3,27 1,75 2.48
> |05 1,7 1,52 1,69 3,22 1,9 2,58
> 0.6 1,73 1,7 1,65 3,2 2,8 2,64
N 10,7 1,77 1,9 1,66 3,19 2,28 2,7
0,8 1,76 2,22 1,7 3,24 2,52 2,7
0,9 1,75 2,44 1,78 3,31 2,82 2,68
1 1,7 2,78 1,85 3,39 3,15 2,6
0,1 1,08 0,55 1,54 1,75 2,6 1,89
0,2 1,1 0,71 1,5 1,86 2,38 1,94
& 03 1,21 0.9 1,45 1,94 2,22 2,05
S 04 1,3 1,05 1,42 2,05 2,12 2,15
S |05 1,37 12 1,38 2,18 21 2,25
0,6 1,4 1,38 1,33 2,32 2,12 2,33
0,7 1,43 1,57 1,34 2,45 2,2 2,39
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0,8 1,43 1,82 1,4 2,67 2,36 2,4
0,9 1,42 2,12 1,47 2,9 2,6 2,36
1 1,38 2,43 1,54 3,18 2,85 2,3
0,1 3,06 -1,18 4,82 9,61 17,42 5,9
0,2 3,46 3,47 4,63 14,99 16,76 5,98
0,3 3,79 10,09 45 19,73 16,28 6,08
o |04 4,06 18,76 4,41 25,67 16 6,18
o 105 4,26 29,2 4,34 30,47 15,91 6,29
S 10,6 4,41 41,8 4,22 35,84 16 6,38
~ o7 4,49 55,9 4,15 41,85 16,28 6,43
0,8 4,51 72,56 4,35 50,7 16,76 6,44
0,9 4,45 90,9 4,56 63,97 17,42 6,4
1 4,34 111,4 4,82 78,8 23,92 6,33
0,1 1,08 0,7 1,54 8,31 13,04 5,32
0,2 1,1 2,48 1,5 13,17 12,44 5,4
0,3 1,21 19,69 1,45 17,45 12,02 55
o |04 1,3 47 1,42 22,8 11,75 5,6
= |05 1,37 82,9 1,38 27,16 11,67 5,71
= 106 1,4 186,25 1,33 32 11,75 5,8
™ 10,7 1,43 217,6 1,34 37,4 12,02 5,85
0,8 1,43 329,01 1,4 45.44 12,44 5,86
0,9 1,42 4155 1,47 57,44 13,04 5,82
1 1,38 511,7 1,54 70,86 13,81 5,75
0,1 12,8 7,61 16,38 3,78 8,07 3,57
0,2 13,66 7,56 16 5,17 7.4 3,64
0,3 14,33 7,52 15,75 6,31 6,93 3,76
o |04 14,86 7,48 15,56 7,73 6,65 3,85
> |05 15,27 7,44 15,4 8,93 6,56 3,95
> 0.6 15,5 7,41 15,18 10,48 6,65 4,03
— 10,7 15,7 7,4 15,05 12,31 6,93 4,09
0,8 17,02 7,46 15,43 13,96 7.4 41
0,9 15,65 7,54 15,8 16,99 8,07 4,07
1 15,44 7,59 16,38 20,94 8,93 3,99
0,1 1,69 -1,18 2,25 5,77 11,84 5,27
0,2 1,8 3,47 2,2 7,98 11,05 5,35
0,3 1,92 10,09 2,11 9,85 10,49 5,45
o |04 2,0 18,76 2,08 12,47 10,15 5,55
= (05 2,08 29,2 2,04 15,36 10,04 5,66
S 06 2,1 41,8 2,03 19,03 10,15 5,75
N10,7 2,23 55,9 2,1 24,84 10,49 5,8
0,8 2,23 72,56 2,18 32,15 11,05 5,81
0,9 2,22 90,9 2,18 40,95 11,84 5,77
1 2,08 111,4 2,23 50,32 12,85 5,7
0,1 2,28 2,25 5,09 4,85 12,06 4,13
0,2 2,91 2,2 4,79 4,95 10,14 4.2
0,3 3,07 2,16 458 5,03 8,82 4,32
o |04 3,87 2,12 4,43 5,15 8,01 4,41
S |05 4,21 2,08 4.33 5,28 7,76 4,51
= 106 4,43 2,05 4,13 5,42 8,01 4,59
N 10,7 4,56 2,04 4,03 5,55 8,82 4,65
0,8 4,58 2,1 433 5,75 10,14 4,66
0,9 4,51 2,18 4,68 6,02 12,06 4,63
1 4,33 2,23 5,09 6,25 14,47 4,55
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4,13
12,06 2
T 10,14 i
- z Sor 4,41
7,61 a b : :
2,81 e E : - .
0,1 2,93 158 = - - :
0,2 3,07 = i . : 4,66
0,3 3,15 128 E 4 - .
0,4 3,22 i = : - .
Q 0,5 3,26 & i B - 4.8
$ 0,6 3,29 o i : - :
3 0,7 3,29 rae < : : .
0,8 3,28 o 2’25 - : :
0,9 3,22 = : : : :
1 1,69 o = - : :
0,1 1,8 2 o : - :
0,2 1,92 o o = : :
0,3 2,0 2% o . : 5,29
0,4 2,08 - o s - 5,21
g 0,5 2,1 . n : : 2,58
S o6 223 s51 r . : 2,65
8 0,7 2,23 = s : - .
0,8 2,22 o oo : - .
0,9 2,08 a5 T : 2,8 :
1 1,53 oS o - : :
0,1 2 Lo o - 2,8 :
0,2 2,39 - = . : :
0,3 2,71 = r = 3’08 3,08
0,4 2,95 - w0 . 3,3 3’0
8. 0,5 3,12 Trr T - : 3,57
S 06 3,22 15,79 = 2 : 3,64
& 0,7 3,24 e E . 7,4 .
0,8 3,18 = T . - .
0,9 3,05 T r . - :
1 1,3 s e . : :
0,1 1,42 o L . : :
0,2 1,53 242 7 o : :
0,3 1,62 o o - 7’4 :
0,4 1,7 =2 - - : :
8. 0,5 1,73 T C - 8’93 :
g 0,6 1,77 o u - 5 5’98
< 0,7 1,76 e L - - :
0,8 1,75 = s . . :
0,9 1,7 = r - 16 :
l : : 7 o 15,91 =
0,1 1,42 AL i - 16 :
0,2 1,53 — n; . 5 6,44
0,3 1,62 e o - - 6'4
0,4 1,7 o - . - :
g 0,5 1,73 e~ C - : .
g 0,6 1,77 o w . - :
< 0,7 1,76 o2 i . - .
; : = s 37 10,66
0,9 : s v 4,27
l i 1 1,45
0 - 3,12
%:8 o 1,21
& 103
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04 1,3 7,52 1,42 4,82 10,4 4,26
0,5 1,37 11,6 1,38 4,99 10,32 4,36
0,6 1,4 16,02 1,33 5,33 10,4 4,44
0,7 1,43 20,78 1,34 5,82 10,66 4,5
0,8 1,43 25,35 1,4 6,56 11,09 4,51
0,9 1,42 29,8 1,47 7,93 11,67 4,48
1 1,38 35,4 1,54 9,7 12,46 4,4
0,1 1,08 1,6 1,54 3,4 7,22 2,99
0,2 1,1 -2,62 1,5 4,65 6,62 3,05
0,3 1,21 0,75 1,45 5,68 6,19 3,17
o |04 1,3 2,02 1,42 6,97 5,93 3,28
o |05 1,37 3,09 1,38 8,05 5,85 3,38
= 106 1,4 4,23 1,33 9,45 5,93 3,44
™ 10,7 1,43 5,33 1,34 11,1 6,19 3,5
0,8 1,43 6,34 1,4 12,59 6,62 3,5
0,9 1,42 7,39 1,47 15,34 7,22 3,48
1 1,38 8.4 1,54 18,91 7,99 3,4
0,1 2,69 1,6 4,27 3,4 1,23 2,19
0,2 3,05 -2,62 4,1 3,35 1,41 2,25
0,3 3,35 0,75 3,99 3,3 1,6 2,37
o |04 3,59 2,02 3,91 3,27 1,75 2.48
S 05 3,77 3,09 3,85 3,22 1,9 2,58
o 106 3,91 4,23 3,73 3,2 2,8 2,64
™ 10,7 3,97 5,33 3,67 3,19 2,28 2,7
0,8 3,99 6,34 3,85 3,24 2,52 2,7
0,9 3,95 7,39 4,05 3,31 2,82 2,68
1 2,69 1,6 4,27 3,4 1,23 2,19
0,1 1,3 0,55 1,85 42 7,54 4,17
0,2 1,42 0,71 1,8 4,15 6,34 4,22
0,3 1,53 0,9 1,76 4.1 5,52 4,33
~ | 0,4 1,62 1,05 1,72 4,07 5,01 4,43
o 05 1,7 12 1,69 4.02 4,85 453
> 106 1,73 1,38 1,65 4 5,01 4.61
~N10,7 1,77 1,57 1,66 3,99 5,52 4,67
0,8 1,76 1,82 1,7 4,04 6,34 4,68
0,9 1,75 2,12 1,78 4,11 7,54 4.64
1 1,7 2,43 1,85 4,19 9,03 4,58
0,1 2,69 0,55 4,27 42 7,54 1,89
0,2 3,05 0,71 4,1 4,15 6,34 1,94
0,3 3,35 0,9 3,99 4.1 5,52 2,05
~ | 04 3,59 1,05 3,91 4,07 5,01 2,15
> |05 3,77 1,2 3,85 4.02 4,85 2,25
o 106 3,91 1,38 3,73 4 5,01 2,33
™ 10,7 3,97 1,57 3,67 3,99 5,52 2,39
0,8 3,99 1,82 3,85 4,04 6,34 2,4
0,9 3,95 2,12 4,05 4,11 7,54 2,36
1 3,85 2,43 4,27 4,19 9,03 2,3
Tpoiiauk ¢ mepexoaoM Ha pe3pdy VTm.232, 233,332, 333
o 01 2,81 3,19 3,4 3,4 4,52 4,54
< 10,2 2,93 3,4 3,35 3,5 4,31 4,62
=§ 0,3 3,07 3,54 3,3 3,58 4,15 4,72
& 104 3,15 3,71 3,26 3,7 4,04 4,82
0,5 3,22 3,9 3,22 3,83 4,02 4,93
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5,02
4,04 207
i 51 5,08
- i ves 5,04
4,04 o s . :
. : - i - 2,79
0,6 3,29 22 = : 3’39 :
0,7 3,29 - < : : :
0,8 3,28 28 “ : : :
0,9 3,22 - : - : ;
1 1,69 o b} - : :
0,1 1,8 2 i . - 3,31
0,2 1,92 o o : 3 3,32
0,3 2,0 23 o . : 3,29
S 104 2,08 o s . . .
o 0,5 2,1 - n : . 2,19
;r; 0,6 2,23 22 s . : 2,25
o 0,7 2,23 232 o : : 2’37
~ 0,8 2,22 e o . 1’6 :
0,9 2,08 2 = : : .
1 1,3 o e - : .
0,1 1,42 . i : : 2’7
0,2 1,53 = n : . 2'7
0,3 1,62 o o - : 2,68
© 104 1,7 - s ; : 2’6
o 0,5 1,73 o C . - .
;%; 0,6 1,77 = i . 1’33 :
© 0,7 1,76 22 5 : : :
~ 0,8 1,75 - s - 1’7 :
0,9 1,7 LT r ; 1,85 :
1 1,3 o e . 2’0 :
0,1 1,42 2 L : 2,9 :
0,2 1,53 4 7 : : 2’91
0,3 1,62 — o . : .
0,4 1,7 L - E : :
g 0,5 1,73 > C - - :
< 06 177 21 i : 2’58 1'9
& 0,7 1,76 = L : : :
0,8 1,75 269 s - : :
0,9 1,7 2 e . : 2,21
1 1,08 = s - - :
0,1 1,1 o o . 2,1 2,36
0,2 1,21 2% i : . 2,36
0,3 1,3 o i . . .
0,4 1,37 o o : . .
& 05 K = : 2'88 2'83
LI' o 1,43 - i -
% o 1,43 Fos o
o 1,42 e
> 1,38
1
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Ilpunoswcenue 5

Koyghpuyuenmur mecmupix conpomusnenuil npamvix coeounumeneil u y20ibHUK08

JuameTpsl [psimoe Ob6parHoe
HarpaBJIeHHE HalpaBJICHHE
HOTOKA MOTOKA
Coemuanrtens npsmoit VTm.203,303
16 1,94 1,94
20 1,16 1,16
26 0,90 0,90
32 0,69 0,69
20-16 5,36 1,55
26-16 11,96 2,18
26-20 2,61 0,99
32-20 6,75 1,40
32-26 2,28 0,80
Coenunurens ¢ nepexoaom Ha pe3p0y VTm.201,202,
301,302
16x1/2" 1,99 3,31
16x3/4" 2,46 9,65
20x1/2" 0,75 0,67
20x3/4" 1,27 2,03
26x3/4" 0,64 0,64
26x1" 1,05 1,61
32x1" 0,56 0,43
VYroneauk VTm.251, 351
16 4,91 4,91
20 3,3 3,3
26 2,63 2,63
32 2,29 2,29
YTronapHUK ¢ Iepexo oM Ha pe3rdy VTm.252, 253,
352,353
1/2"-16 9,49 4,52
3/4"-16 29,2 4,99
1/2"-20 2,12 2,62
3/4"-20 6,6 3,14
3/4"-26 2,22 2,22
1"-26 5,47 2,63
1"-32 1,65 1,99
Bopoposzerka VTm. 254, 345
1/2"-16 4,52
1/2"-20 2,62
3/4"-20 3,14

196




Ilpunostcenue 6
Kosgppuuuenmot mecmuvix conpomuenenuii kpecmosun N'Tm. 241, 341

Huametp Qo/Qc Q26/Q16 Qu/Qc
0,5 1 2
KMC 60koBoro orBeTBieHus ¢ -1lg
=
=
16 0 -3,84 -3,84 -3,84
0,1 -1,25 -0,49 0,82
0,2 1,12 2,43 4,56
0,3 3,29 4,81 6,58
0,4 5,17 6,58
0,5 6,79 7,54
0,6 7,95
20 0 -2,83 -2,83 -2,83
0,1 -0,92 -0,36 0,61
0,2 0,83 1,8 3,38
0,3 2,44 3,56 4,87
0,4 3,82 4,87
0,5 5,02 5,58
0,6 5,88
KMC na npoxon n-c
16 6,53 0
6,48 0,1
6,38 0,2
6,13 0,3
5,77 0,4
5,32 0,5
4,76 0,6
41 0,7
3,2 0,8
2,44 0,9
1,47 1
20 4,83 0
4,79 0,1
4,72 0,2
4,53 0,3
4,27 0,4
3,94 0,5
3,53 0,6
3,04 0,7
2,44 0,8
1,8 0,9
1,09 1
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Ilpunoscenue 7
Mapku namynei

Mapxu ceunyosucmuix namyneit no EN 12165

Mapxka [IpolieHTHOE conepKaHKue ATEMEHTOB, %
Cu Sn Fe Al Pb As Mn | Ni Zn
CWG602N 61-63 0,1 0,1 0,05 1,7- 0,02- 0,1 0,2
2,8 0,16
CWG606N 60-61 0,2 0,2 0,05 1,6- 0,3
2,6
59-60 0,2 0,2 0,05 0,2- 0,3
CW610N 0,8
CWG611IN 59-60 0,2 0,2 0,05 0,8- 0,3
1,6
CW612N 59-60 0,3 0,3 0,05 1,6- 0,3
2,5 8
CW613N 59-60 0,2- |04 0,1 1,6- 0,3 =
0,5 2,6 5
CW614N 57-59 0,3 0,3 0,05 2,6- 0,3 8
3,5
CWG615N 57-59 0,2- |04 0,1 2,6- 0,3
0,5 3,5
CW616N 57-59 0,3 0,2 0,05- |1,0- 0,3
0,3 2,0
CW617N 57-59 0,3 0,3 0,05 1,6- 0,3
2,6
CW618N 57-59 0,2- |04 0,1 1,6- 0,3
0,5 2,6
Mapku ceunuyosucmoix namyneir* no 'OCT 15527-2004
Mapka | IIpoueHTHOE CoepKaHUE AIEMEHTOB, %
Cu Sn Fe Al Pb As Mn Ni Zn
JIC59-1 | 57-60 | 0,3 0,5 0,8-
19
JIC59-1B | 57-61 0,5 0,6-
1.9 8
JCs8-2 | 57-60 | 1,0 0,7 0,3 1,0- 0,6 =
3,0 s
JC58-3 | 57-59 | 0,4 0,5 0,1 2,5- 0,5 3
3,5
JIC59-2 | 57-59 | 0,2 0,3 0,1 15- 0,4
2,5
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IHpunooswcenue 8

Tunwt npecc-nacadok

Ne | TUIT Dcku3 Mapku (QUTHHTOB
1 TH VALTEC VTm.200, Henco, APE, Comap, Dalpex, Eurotherm,
—_— Giacomini, Herz Fittings, Hitec, ldrostar, Multitherm, Polysan,
T Praski, Purmo, Europress-system, Tyrotherm, STS, Thermagas,
= Tiemme, Viessmann, Watts MTR, Winkler u zip.
2 ] e CO.E.S., Aquapress, Hidrotec, Nupi, Multi-Unicor, Uponor,
Metallplast, Wavin, Zecchini
] ————w
3 B Alpex, Effegi
4 CO Sudo-Press
5 F Frankische, Techno Trade
6 G Geberit Mepla,
7 H Fimisol, Hakapress, HS System, Jager, M-Press, Megaro,
= 4 Neutherm, OMT, Oventrop, Polytherm, Prandelli, Remo, Valsir,
WKS
8 HA Cofit, Polyfix, SST, Welco-flex, Velta,
9 K] ﬁ_r=q:\l Kisan
e/
10 M Anbo, Ballofix, GF, Hage, Heizung, IMI, Inoxpress, Gomafix,
= g’ Mapress, Sanha, Scan-valve, Symplex, Prexto, Woeste
11 RF }- Maxipress, Sapress
12 SA Press Fit, Sanha
13 us ASTM F1807
14 V Armaturjonsson, Broen, Comap, Fra-Bo, Baronio, GF, IBP, LK,
Cupress, Sanha, Seppelfricke, Viega
15 VP Nussbaum, Viega
16 VX Pexfit Fosta (Viega)
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Ilpunoscenue 8

AKT
I'MIAPOCTATHYECKOI'O IJIN MAHOMETPUYECKOTI'O UCIIBITAHUA
HA TEPMETUYHOCTb

(HaUMEHOBaHUE CUCTEMBI)

CMOHTHUPOBAHHOU B

(HamMeHOBaHUE 00BEKTAa,

3/1aHMUs, 11€Xa)

KomMmuccus B cocraBe npeacTaBUTENEH:

3aKa3dyuKa

(HaMMeHOBaHUE OpPraHU3allNH,

JOJIKHOCTh, MHUIIHAIIBI, (DaMUITHSI )

TFCHCPAJILHOTO IMMOAPAIYINKA

(HaMMeHOBaHUE OpPraHU3allNH,

JOJIKHOCTh, MHUIIHAIBI, (DaMUITHSI )

MOHTaXHOU (CTPOUTEIIBHON) OpraHU3aIiu

(HaI/IMeHOBaHI/Ie opraHusanuu,

JOJDKHOCTH, MHUITUAIBI, (haMUITHS)
MIPOM3BEJIa OCMOTP U IIPOBEPKY KaueCTBa MOHTAXKa M COCTABUIIA HACTOSIIUHN aKT O HUKECIICTYIOMIEM:

1. MoHTaX BBITIOJIHEH 10 TPOEKTY

(HaMMEHOBaHUE POEKTHOW OpraHu3aluu

1 HOMEpPA YEPTEIKE)

2. WcnpITanne npou3BeIeHO

(TMAPOCTAaTUUECKUM MIIM MAaHOMETPUYECKUM METOIOM)

JaBJICHUEM MIla ( KI'C/KB.CM)
B TCUCHUE MUH
3. Ilanenue gaBiaeHUs] COCTABUIIO MITIa ( KI'C/KB.CM)
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4. Ilpu3HakoB pa3pblBa WM HApYLIEHUS IPOYHOCTH COEIMHEHUS KOTJIOB U BOJAOIIOAOIPEBATENEH, KaIlelb
B CBAapHBIX IIBaX, Pe3b0OBBIX COCAMHEHUSX, OTOMUTEIBHBIX MPUOOPAX, Ha TIOBEPXHOCTH TPYO, apMaTypsl U
YTE€UKH BOJIbI Uepe3 BOJOPA30OpHYIO apMaTypy, CMBIBHBIE YCTPOWCTBA U T.II. HE OOHAPYKEHO (HEHYXHOE
3a4EPKHYTH).

Pewienue komuccuu:

MOoOHTaX BBIIIOJHEH B COOTBETCTBMU C MPOEKTHOM TOKYMEHTAlWMEW, AEHCTBYIOIIMMU TEXHUYECKUMU
YCIOBHSIMU, CTaHAAPTaMU, CTPOUTEIbHBIMUA HOPMAaMH | MPaBHJIAMH ITPOU3BOICTBA U IPUEMKH PadoT.

Cucrema MMPU3HACTCA BBII[ep)KaBHIGﬁ HCIBITAHUC NABJICHUCM Ha TCPMCTUYHOCTD.

[IpencraBurenp 3akazunka

(moamuck)
[IpencraBuTens reHepagIbHOTO
NOJIPSAYMKA
(moamuck)
[IpencraBuTeTs MOHTAKHOM
(cTpoUTENHHOI) OpraHU3AINH
(monmucek)
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Ilpunoscenue 10

AKT
nHONBUAYAJIbHOIO UCTIbITAHUSI OBOPYLOBAHUA

BBIIIOJIHCHHOI'O B

(HamMeHOBaHWE 00BEKTa CTPOUTENHCTBA, 3[JaHNUs, 11eXa)

T. « »

Komuccus B coctaBe npeacTaBUTeINe:

3aKa3dyunkKa

20

(HaI/IMeHOBaHI/Ie OopraHu3anuvu,

JOJDKHOCTH, MHUITUAIBI, (haMUITHS)

TE€HEPATLHOTO MOAPSTUYNKA

(HaI/IMeHOBaHI/Ie opraHusaluu,

JOJKHOCTh, HHUIIUAIBI, (haMUITHS)

MOHTQKHOM OpraHu3aluu

(HaMMeHOBaHUE OpPraHU3alNH,

JOJIKHOCTh, MHUIIHAIIBI, (DaMUITHSI )

COCTaBMWJIA HACTOSIIUN aKT O HUKECIIETYIOLIEM:

[(BEHTHIIATOPBI, HACOCHI, MY(DTHI, CAMOOUYHIIAIOIIKECS (PUIBTPHI C ANEKTPOIPUBOIOM,

perynupyromnye KjiarnaHbl CHCTEM BEHTHIALNHU (KOHIUIIMOHUPOBAHUS BO3/1yXa)

(YKa3bIBaIOTCSI HOMEpPA CUCTEM) |

IIpOoNIIn O6KaTKy B TCUYCHUC COrjIaCHO TCXHUYCCKUM YCIIOBHAM,

Macropry.

2. B pesynpraTe 0OKaTKM yKa3aHHOTO OOOpPYJOBaHHUsS YCTAHOBJIEHO, YTO TPEOOBaHHS MO €ro cOopke u
MOHTAaXy, NPpUBCACHHLIC B JOKYMCHTAIIUU HpeHHpHHTHﬁ-H3FOTOBHT€HGﬁ, COGHIO,Z[GHBI U HCUCIIPABHOCTHU B

ero pabore He 0OHAPYKEHBI.

[IpencraBurens 3akazunka

(monmuce)
[IpencraBuTens reHepasbHOTO
MoApsIIYMKa
(moamuck)
[IpencraBurens MOHTAKHOM
OpraHu3ayu
(Toamuch)

202



Ilpunosncenue 11
Hopmwl pacxoda 600vl npudopamu

CannrtapHbie CeKkyHIHBIIA pacxon YacoBoii pacxo CBobon-
IpUOOPHI BOJIBI, JI/C BOJIBI, JI/9 HBII
oot XOJIOAHOU | Topsuen o0t XOJIOHOM | Topsueit Harop
et ‘ ] tot 3 k H
gy gy # Fok dok Fok LIRSV
VMBIBAJILHUK 0,1 0,1 - 30 30 - 2
C BOJIOPa300PHBIM KpaHOM
VMBIBJILHUK CO 0,12 0,09 0,09 60 40 40 2
CMECHTEIIEM
PakoBuHa, MOMKa C 0,15 0,15 - 50 50 - 2
BOAOPa300PHBIM
KpaHoM
Moiika co 0,12 0,09 0,09 80 60 60 2
CMECHTEIIEM
Moiika (st 0,3 0,2 0,2 500 220 280 2
TIpeIIpUATHH
0011IeCTBEHHOTO
TIATaHUSA)CO CMECUTEIIEM
Banna co 0,25 0,18 0,18 300 200 200 3
CMECHTEIIEM
Hyuesast KabuHa co 0,12 0,09 0,09 115 80 80 3
CMECHTEIIEM
My B rpynnoBoit 0,2 0,14 0,14 500 270 230 3
YCTaHOBKE CO CMECHUTEIIEM
T'uruennyeckuit gy 0,08 0,05 0,05 75 54 54 5
(buze) co cmecuTeneM u
a’paTopom
Koionka B MbUIbHE 0,4 0,4 - 1000 1000 - 2
C BOJIOPa300PHBIM
KpaHOM XOJIOJTHOM
WY TOpSYEd BOJIBI
YHUTA3 CO CMBIBHBIM 0,1 0,1 - 83 83 - 2
0ayKoM
IMocynomoe4Has MaiHa 0,3 0,2 0,2 50 50 - 3
CrupanbHas MalInHa- 0,25 0,25 - 200 200 - 3
aBTOMAaT
Bononarpesarens 0,1 0,1 - 100 100 - 5
SJIEKTPUYECKUI
ITuccyap c 0,2 0,2 - 36 36 - 3
MOJTyaBTOMAaTUYCCKUM
CMBIBHBIM KPaHOM
TToTMBOYHBIN KpaH 0,3 0,3 0,2 1080 1080 720 2

Tlpumeuanue: Ipu ucnonvzoganuu 6000pa3o0PHHLIX KPAHOS UIU CMeCumenell ¢ apamopami, c60O00HBLI HANOP Q0IdICeH DbIMb He
Menee 5 m 600. cmonba.
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Ilpunosncenue 12

Hopmut pacxooa 600wt 0151 pazniuunplx 2pynn nompeoumeneil

Hopwmsbl pacxona Bobl, 1

Pacxox Bozbl mpuboOpoM,

204

B CPEJHUE CYTKU B CYTKHU B 4ac a/c (/1)
Boaonorpedurenn HAUOOJIBIIIETrO HAUOOJIBIIIETrO
Usmepurens uucia BOJIONIOTPEOIEHH | BOAONOTPEOIICHH
noTpeouTenei E's
obmas | ropsueli | oOmias | ropsiuedt | oOmias | ropsden | oOmui XOJIOTHOM
(B TOM B (B TOM k (B TOM ] (xoyogHOM | MK TOpsYEH
qrcIie Do qrcIie ! qrucIie Dira W TOpsueii) € B
ropsiae ropsiae ropsiae p tat qm ) 4o - 4o
i) i) i) D (g din)
ot 2 tat
qu,m 4y q.&r.u
1 3 4 5 6 7 8 9 10
Kuabie roma 360 115 400 130 20 10,9 0,3 (300) 0,2 (200)
1 xuTenp
T'ocmunuybt 300 180 300 180 30 16 0,3 (300) 0,2 (200)
1 npoxuBaroIINit
BousbHuIb! 200 90 200 90 12 7,7 0,3 (300) 0,2 (200)
1 xoiika
Canaropuu u goMa 150 75 150 75 12,5 8,2 0,2 (100) 0,14 (60)
OTJbIXa
1 koiika
Ionuxknunuxu 13 5,2 15 6 2,6 1,2 0,2 (80) 0,14 (60)
1 60JIbHO¥ B CMEHY
JleTcKHe JTOLIKOJIbHBIE 25 105 35 18 8 0,2(100)| 0,14 (60) 25
YUpeRIeHUS
1 pebenok
Ilpaueunvie 75 25 75 25 75 25 ITo TeXHOJOTHYCCKUM
1 xr cyxoro Oenbs JTAHHBIM
AJZMUHHCTpATHBHBIE 12 5 16 7 4 2 0,14 (80) 0,1 (60)
3/aHHS
1 paboTaromuit
VYuebHbie 17,2 6 20 8 2,7 1,2 0,14 (100) 0,1 (60)
3aBejIeHHs
1 yyamwmiics u
npenoaaBaTesb
[peanpusitus 12 4 12 4 12 4 0,3 (300) 0,2 (200)
00ILIECTBEHHOTO
[UTaHUs
1 ycnoBHoe 61110710
Mazaszunol 250 65 250 65 37 9,6 0,3 (300) 0,2 (200)
NPOO0BOILCNEECHIbLE
1 paboTaromuii B
cMeHy unu 20m2
TOProBOro 3a51a
MarasuHsl 12 5 16 7 4 2 0,14 (80) 0,1 (60)
[IPOMTOBApPHbBIE
1 paboraroniuii B
CMEHY
Iapuxkmaxepckue 56 33 60 35 9 4,7 0,14 (60) 0,1 (40)
1 paGouee mecTo B
CMEHY
Kunomeamput 4 1,5 4 15 0,5 0,2 0,14 (80) 0,1 (50)
1 mecTO
Knyon 8,6 2,6 10 3 0,9 0,4 0,14 (80) 0,1 (50)
1 mecTO
CraguoHbl U
CIIOPT3aJIbI:
JUISL 3pUTEIeH 3 1 3 1 0,3 0,1 0,14 (60) 0,1 (40)
1 mecto




it ciopremenos | 100 60 100 60 9 5 0,2 (80) 0,14 (50)
1 ciopTcMeH
IInaBaTenpHBIC
OaccelHEI:
MOIOJIHEHNE 10 - - - - - - -
Oacceiina

% eMKocTH OacceiiHa B
CYTKHU

JUIsl 3pUTeaen 3 1 3 1 0,3 0,1 0,14 (60) 0,1 (40)

1 mecTo

Hnst 100 60 100 60 9 5 0,2 (80) 0,14 (50)

CIIOPTCMEHOB
1 ciopTcMeH

JlymieBsie B OBITOBBIX - - 500 230 500 230 0,2 (500) | 0,14 (270)
[IOMEIIEHUX
1 mymi. ceTka B
CMCHY
Topsuue yexa - - 45 24 14,1 8,4 0,14 (60) 0,1 (40)
1 uen. B cMeny
Ocmanvuvie yexa - - 25 11 9,4 4,4 0,14 (60) 0,1 (40)
1 yen B cMeHy
Pacxon Boasl Ha 3-6 - 3-6 - - - - -
[IOJIMBKY
1 M2
B npeanpusTusix 00LECTBEHHOTO MUTAHUS KOJIUYECTBO Peai3yeMbIX OJIFOJ] B 4ac CIIEAyeT ONpeAeisiTh 1o hopmyle:
rae: = 2,2mn,
¥ — KOJHUYECTBO MOCAJI0YHBIX MECT ;
m - KOJIMYECTBO MOCA/IOK, IPHHUMAEMOE JUIsl CTOJIOBBIX OTKPBITOTO THIA U Ka(e PaBHBIM 2; [UIsi CTOJOBBIX MIPU
MIPOMBINUICHHBIX TPEANPUITUAX U CTYJACHYCCKUX CTOJOBBIX -3; JUIsl peCTOpaHoB 1,5.
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Ilpunoscenue 13
3nauenun Koagppuyuenmos a. 011 onpeoeneHuss pacuemHvlx pacxo0o8 600l

3HAYEHMS KOD®O®UIUEHTOB ¢
npu P (Phr) > 0,1 u N <=200

N P (Phr)

0,1 0,125 | 0,16 0,2 025 | 0316 | 04 0,5 0,63 0,8

0,39 0,39 0,40 0,40 | 040 | 040 | 0440 0,40 | 0,40 | 0,40
0,58 0,62 0,65 069 | 0,72 | 0,76 | 0,78 0,80 | 0,80 | 0,80
0,72 0,78 0,83 0,90 | 0,97 1,04 | 111 1,16 | 1,20 | 1,20
0,84 | 091 0,99 1,08 1,18 | 1,29 | 1,39 150 | 1,58 | 1,59
10 0,95 1,04 1,14 1,25 1,38 | 1,52 1,66 1,81 1,94 | 197
12 1,05 1,15 1,28 1,41 1,57 1,74 | 1,92 211 | 2,29 | 2,36
14 1,14 1,27 1,41 1,57 1,75 | 1,95 | 2,17 2,40 | 2,63 | 2,75
16 1,25 1,37 1,53 1,71 192 | 215 | 241 269 | 296 | 3,14
18 1,32 1,47 1,65 1,85 209 | 235 | 2,55 297 | 3,24 | 3,53
20 1,41 1,57 1,77 1,99 2,25 | 255 | 2,88 3,24 | 3,60 | 392
22 1,49 1,67 1,88 2,13 241 | 2,74 | 311 3,51 | 394 | 433
24 1,57 1,77 2,00 2,26 2,57 | 293 | 3,33 3,78 | 4,27 | 470
26 1,64 1,86 2,11 2,39 2,73 | 3,11 | 3,55 4,04 | 460 | 511
28 1,72 1,95 2,21 2,52 2,88 | 3,30 | 3,77 430 | 494 | 551
30 1,80 2,04 2,32 265 | 303 | 348 | 399 456 | 527 | 589
32 1,87 2,13 2,43 2,77 3,18 | 366 | 4,20 482 | 560 | 6,24
34 1,94 2,21 2,53 290 | 333 | 384 | 442 508 | 592 | 6,65
36 2,02 2,30 2,63 3,02 348 | 4,02 | 4,63 533 | 6,23 | 7,02
38 2,09 2,38 2,73 314 | 362 | 420 | 4,84 558 | 6,60 | 7,43
40 2,16 2,47 2,83 3,26 3,77 | 438 | 505 583 | 691 | 7,84
45 2,33 2,67 3,08 353 | 412 | 4,78 | 555 6,45 | 7,72 | 8,80
50 2,50 2,88 3,32 380 | 447 | 518 | 6,05 7,07 | 852 | 9,90
55 2,66 3,07 3,56 4,07 482 | 558 | 6,55 7,69 | 9,40 | 10,80
60 2,83 3,27 3,79 4,34 516 | 598 | 7,05 8,31 | 10,20 | 11,80
65 2,99 3,46 4,02 4,61 550 | 6,38 | 7,55 8,93 | 11,00 | 12,70
70 3,14 | 3,65 4,25 4,88 583 | 6,78 | 8,05 9,55 | 11,70 | 13,70
75 3,30 3,84 4,48 5,15 6,16 | 7,18 | 855 | 10,17 | 12,50 | 14,70
80 3,45 4,02 4,70 5,42 6,49 | 758 | 9,06 | 10,79 | 13,40 | 15,70
85 3,60 4,20 4,92 5,69 6,82 | 798 | 9,57 | 11,41 | 14,20 | 16,80
90 3,75 4,38 5,14 5,96 7,15 | 8,38 | 10,08 | 12,04 | 14,90 | 17,70
95 3,90 4,56 5,36 6,23 7,48 | 8,78 | 10,59 | 12,67 | 15,60 | 18,60
100 4,05 4,74 5,58 6,50 781 | 9,18 | 11,10 | 13,30 | 16,50 | 19,60
105 4,20 4,92 5,80 6,77 8,14 | 9,58 | 11,61 | 13,93 | 17,20 | 20,60
110 4,35 5,10 6,02 7,04 8,47 | 9,99 | 12,12 | 14,56 | 18,00 | 21,60
115 4,50 5,28 6,24 7,31 8,80 | 10,40 | 12,63 | 15,19 | 18,80 | 22,60
120 4,65 5,46 6,46 7,58 9,13 | 10,81 | 13,14 | 15,87 | 19,50 | 23,60
125 4,80 5,64 6,68 7,85 9,46 | 11,22 | 13,65 | 16,45 | 20,20 | 24,60
130 4,95 5,82 6,90 8,12 9,79 | 11,63 | 14,16 | 17,08 | 21,00 | 25,50
135 5,10 6,00 7,12 8,39 | 10,12 | 12,04 | 14,67 | 17,71 | 21,90 | 26,50
140 5,25 6,18 7,34 8,66 | 10,45 | 12,45 | 15,18 | 18,34 | 22,70 | 27,50
145 5,39 6,36 7,56 8,93 | 10,77 | 12,86 | 15,69 | 18,97 | 23,40 | 28,40
150 5,53 6,54 7,78 9,20 | 11,09 | 13,27 | 16,20 | 19,60 | 24,20 | 29,40
155 5,67 6,72 8,00 9,47 | 11,41 | 13,68 | 16,71 | 20,23 | 25,00 | 30,40
160 5,81 6,90 8,22 9,74 | 11,73 | 14,09 | 17,22 | 20,86 | 25,60 | 31,30
165 5,95 7,07 8,44 | 10,01 | 12,05 | 14,50 | 17,73 | 21,49 | 26,40 | 32,50
170 6,09 7,23 8,66 | 10,28 | 12,37 | 14,91 | 18,24 | 22,12 | 27,10 | 33,60
175 6,23 7,39 8,88 | 10,55 | 12,69 | 15,32 | 18,75 | 22,75 | 27,90 | 34,70
180 6,37 7,55 9,10 | 10,82 | 13,01 | 15,73 | 19,26 | 23,38 | 28,50 | 35,40
185 6,50 7,71 9,32 | 11,09 | 13,33 | 16,14 | 19,77 | 24,01 | 29,40 | 36,60
190 6,63 7,87 9,54 | 11,36 | 13,65 | 16,55 | 20,28 | 24,64 | 30,10 | 37,60
195 6,76 8,03 9,75 | 11,63 | 13,97 | 16,96 | 20,79 | 25,27 | 30,90 | 38,30
200 6,89 8,19 9,96 | 11,90 | 14,30 | 17,40 | 21,30 | 25,90 | 31,80 | 39,50

oo RN
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3HAYEHUSA KODOPUILUEHTOB a
npu P (Phr) <= 0,1 u ar060m N, a Tak:ke npu P (Phr) > 0,1 u yucae N > 200

NP (NPhr)

NP

NP

NP

NP

4 23 23 4 23
(NPhr) (NPhr) (NPhr) (NPhr)

Menee 0,015 | 0,200 | | 0,64 | 0,767 | | 10,0 | 4126 | | 58 | 16,22 | 330 | 76,80
0,015 0202 | | 0,66 | 0,779 | | 10,2 | 4,185 | | 59 | 16,45 | 335 | 77,88
0,016 0,205 | | 0,68 | 0,791 | | 104 | 4,244 | | 60 | 16,69 | 340 | 78,96
0,017 0,207 | | 0,70 | 0,803 | | 10,6 | 4,302 | | 61 | 16,92 | 345 | 80,04
0,018 0210 | | 0,72 | 0815 | | 10,8 | 4361 | | 62 | 17,15 | 350 | 81,12
0,019 0212 | | 0,74 | 0,826 | | 11,0 | 4419 | | 63 | 17,39 | 355 | 82,20
0,020 0215 | | 0,76 | 0,838 | | 11,2 | 4,477 | | 64 | 17,62 | 360 | 83,28
0,021 0217 | | 0,78 | 0,849 | | 11,4 | 4534 | | 65 | 17,85 | 365 | 84,36
0,022 0219 | | 0,80 | 0,860 | | 11,6 | 4,592 | | 66 | 18,09 | =370 | 8544
0,023 0222 | |08 | 0872 |11,8 | 4649 | | 67 | 1832 | 375 | 86,52
0,024 0224 | | 0,84 | 0883 | | 12,0 | 4707 | | 68 | 1855 | 380 | 87,60
0,025 0,226 | | 0,86 | 0,894 | | 12,2 | 4764 | | 69 | 1879 | 385 | 88,67
0,026 0,228 | | 0,88 | 0905 | | 12,4 | 4820 || 70 | 19,02 | 390 | 89,75
0,027 0230 | | 0,90 | 0916 | | 12,6 | 4877 | | 71 | 1925 | 395 | 90,82
0,028 0233|092 | 0927 | 128 |4934 || 72 | 1948 | 400 | 91,90
0,029 0235 | | 094 | 0937 | | 13,0 | 499 | | 73 | 1971 | 405 | 92,97
0,030 0237 | | 0,96 | 0948 | | 13,2 | 5047 | | 74 | 19,94 | 410 | 94,05
0,031 0239 | | 0,98 | 0959 | | 134 |5103 | | 75 | 2018 | 415 | 95,12
0,032 0241 | | 1,00 | 0,969 | | 13,6 | 5159 | | 76 | 20,41 | 420 | 96,20
0,033 0243 | | 1,05 | 0,995 | | 13,8 | 5215 | | 77 | 20,64 | 425 | 97,27
0,034 0245 | | 1,10 | 1,021 | | 140 | 5270 | | 78 | 20,87 | 430 | 98,34
0,035 0247 | | 1,15 | 1,046 | | 14,2 | 5326 | | 79 | 21,10 | 435 | 99,41
0,036 0249 | | 1,20 | 1,071 | | 144 | 5382 | | 80 | 21,33 | | 440 | 100,49
0,037 0250 | | 1,25 | 1,096 | | 14,6 | 5437 | | 81 | 2156 | 445 | 10156
0,038 0252 | | 1,30 | 1,120 | | 14,8 | 5492 | | 82 | 2169 | | 450 | 102,63
0,039 0254 | | 1,35 | 1,44 | | 150 | 5547 | | 83 | 2202 | | 455 103,70
0,040 0,256 | | 1,40 | 1,168 | | 152 | 5602 | | 84 | 2225 | 460 |104,77
0,041 0258 | | 1,45 | 1,191 | | 154 | 5657 | | 85 | 2248 | | 465 | 10584
0,042 0259 | | 1,50 | 1,215 | | 156 | 5712 | | 86 | 22,71 | 470 |10691
0,043 0261 | | 1,55 | 1,238 | | 158 | 5767 | | 87 | 2294 | 475 107,98
0,044 0263 | | 1,60 | 1,261 | | 16,0 | 5821 | | 88 | 2317 | | 480 | 109,05
0,045 0265 | | 1,65 | 1,283 | | 16,2 | 5876 | | 89 | 2339 | 485 |110,11
0,046 0,266 | | 1,70 | 1,306 | | 16,4 | 5930 | | 90 | 2362 | | 490 | 111,18
0,047 0268 | | 1,75 | 1,328 | | 16,6 | 5984 | | 91 | 2385 | | 495 11225
0,048 0270 | | 1,80 | 1,350 | | 16,8 | 6,039 | | 92 | 24,08 | 500 |113,32
0,049 0271 | | 1,85 | 1,372 | | 17,0 | 6,093 | | 93 | 2431 | | 505 | 114,38
0,050 0273 | | 1,90 | 1,394 | | 17,2 | 6,147 | | 94 | 2454 | | 510 11545
0,052 0276 | | 1,95 | 1416 | | 174 |6,201 | | 95 | 2477 | 515 |11652
0,054 0280 | | 200 | 1437 || 17,6 | 6254 | | 96 | 2499 | 520 11758
0,056 0283 | |21 | 1479|178 | 6308 | | 97 | 2522 | | 525 118,65
0,058 0286 | |22 | 1521|180 |6362 || 98 | 2545 530 |119,71
0,060 0289 | |23 | 1563|182 | 6415 || 99 | 2568 | 535 | 120,78
0,062 0292 | |24 | 1604 | | 184 | 6469 | | 100 | 2591 | | 540 | 121,84
0,064 0295 | | 25 | 1644 | | 186 |6522 | | 102 | 26,36 | 545 |12291
0,065 0298 | | 26 | 1684 | | 188 | 6575 | | 104 | 26,82 | 550 |12397
0,068 0301 | |27 | 1724|190 | 6629 | | 106 | 2727 | | 555 | 12504
0,070 0304 | |28 | 1,763 | |19,2 | 6682 | | 108 |27,72 | | 560 | 126,10
0,072 0307 | |29 | 1802|194 | 6734|110 |2818 | 565 | 127,16
0,074 0309 | |30 | 1,840 | 196 |6788 | | 112 | 2863 | 570 |12822
0,076 0312 | |31 | 1879|198 | 6840 | | 114 | 2909 | | 575 129,29
0,078 0315 | |32 | 1917|200 | 6893 | |116 |2954 | 580 | 130,35
0,080 0318 | |33 | 1954 | | 20,5 | 7,025 | | 118 | 29,89 | 585 |13141
0,082 0320 | |34 | 1991 | | 21,0 | 7156 | | 120 | 30,44 | 590 |132,47
0,084 0323 | |35 | 2029 | |21,5 | 7287 | |122 |3090 | | 595 | 13354
0,086 0,326 | | 36 | 2065 | | 220 | 7417 | | 124 | 3135 | | 600 | 134,60
0,088 0328 | |37 |2102| | 225 | 7547 | | 126 | 31,80 | | 605 | 135,66
0,090 0331 | |38 | 2138|230 |7677 || 128 |3225| 610 |136,72
0,092 0333 |39 | 2174|235 | 7806 | | 130 |3270 | 615 137,78
0,094 0336 | | 40 | 2210|240 | 7935 | |132 |3315| | 620 | 13884
0,096 0338 | | 41 | 2246 | | 245 | 8064 | | 134 | 3360 | | 625 | 139,90
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0,098
0,100
0,105
0,110
0,115
0,120
0,125
0,130
0,135
0,140
0,145
0,150
0,155
0,160
0,165
0,170
0,175
0,180
0,185
0,190
0,195
0,20
0,21
0,22
0,23
0,24
0,25
0,26
0,27
0,28
0,29
0,30
0,31
0,32
0,33
0,34
0,35
0,36
0,37
0,38
0,39
0,40
0,41
0,42
0,43
0,44
0,45
0,46
0,47
0,48
0,49
0,50
0,52
0,54
0,56
0,58
0,60
0,62

0,341
0,343
0,349
0,355
0,361
0,367
0,373
0,378
0,384
0,389
0,394
0,399
0,405
0,410
0,415
0,420
0,425
0,430
0,435
0,439
0,444
0,449
0,458
0,467
0,476
0,485
0,493
0,502
0,510
0,518
0,526
0,534
0,542
0,550
0,558
0,565
0,573
0,580
0,588
0,595
0,602
0,610
0,617
0,624
0,631
0,638
0,645
0,652
0,658
0,665
0,672
0,678
0,692
0,704
0,717
0,730
0,742
0,755

4,2
4,3
4,4
4,5
4,6
4,7
4,8
4,9
50
51
52
53
54
55
5,6
5,7
58
59
6,0
6,1
6,2
6,3
6,4
6,5
6,6
6,7
6,8
6,9
7,0
7,1
7,2
7,3
74
7,5
7,6
1,7
7,8
79
8,0
8,1
8,2
8,3
8,4
8,5
8,6
8,7
8,8
8,9
9,0
91
9,2
9,3
9,4
9,5
9,6
9,7
9,8
9,9

2,281
2,317
2,352
2,386
2,421
2,456
2,490
2,524
2,558
2,592
2,626
2,660
2,693
2,726
2,760
2,793
2,826
2,858
2,891
2,924
2,956
2,989
3,021
3,053
3,085
3,117
3,149
3,181
3,212
3,244
3,275
3,307
3,338
3,369
3,400
3,431
3,462
3,493
3,524
3,555
3,585
3,616
3,646
3,677
3,707
3,738
3,768
3,798
3,828
3,858
3,888
3,918
3,948
3,978
4,008
4,037
4,067
4,097

25,0
25,5
26,0
26,5
27,0
27,5
28,0
28,5
29,0
29,5
30,0
30,5
31,0
31,5
32,0
32,5
33,0
335
34,0
34,5
35,0
35,5
36,0
36,5
37,0
37,5
38,0
38,5
39,0
39,5
40,0
40,5
41,0
415
42,0
42,5
43,0
435
44,0
44,5
45,0
455
46,0
46,5
47,0
475
48,0
48,5
49,0
49,5
50

51

52

53

54

55

56

57

8,192
8,320
8,447
8,575
8,701
8,828
8,955
9,081
9,207
9,332
9,457
9,583
9,707
9,832
9,957
10,08
10,20
10,33
10,45
10,58
10,70
10,82
10,94
11,07
11,19
11,31
11,43
11,56
11,68
11,80
11,92
12,04
12,16
12,28
12,41
12,53
12,65
12,77
12,89
13,01
13,13
13,25
13,37
13,49
13,61
13,73
13,85
13,97
14,09
14,20
14,32
14,56
14,80
15,04
15,27
15,51
15,74
15,98

136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190
192
194
196
198
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325

34,06
34,51
34,96
35,41
35,86
36,31
36,76
37,21
37,66
38,11
38,56
39,01
39,46
39,91
40,35
40,80
41,25
41,70
42,15
42,60
43,05
43,50
43,95
44,40
44,84
45,29
45,74
46,19
46,64
47,09
47,54
47,99
48,43
49,49
50,59
51,70
52,80
53,90
55,00
56,10
57,19
58,29
59,38
60,48
61,57
62,66
63,75
64,85
65,94
67,03
68,12
69,20
70,29
71,38
72,46
73,55
74,63
75,72

630
635
640
645
650
655
660
665
670
675
680
685
690
695
700
705
710
715
720
725
730
735
740
745
750
755
760
765
770
775
780
785
790
795
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1250
1600
2000

140,96
142,02
143,08
144,14
145,20
146,25
147,31
148,37
149,43
150,49
151,55
152,60
153,66
154,72
155,77
156,83
157,89
158,94
160,00
161,06
162,11
163,17
164,22
165,28
166,33
167,39
168,44
169,50
170,55
171,60
172,66
173,71
174,76
175,82
176,87
178,98
181,08
183,19
185,29
187,39
189,49
191,60
193,70
195,70
197,90
200,00
202,10
204,20
206,30
208,39
210,49
212,59
214,68
216,78
218,87
271,14
343,90
426,80
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Ilpunoscenue 14.
Hopmamuenvie mpebosanusn no ycmanosxe mpyoonpoeooHou apmamypsl

BOJOIPOBO/I XOJIOJJHOM M TOPSTYEN BOJIbI

Bopno3samnopnas B ocHOBaHUU CTOSIKOB CHulI 2.04.01,
apMmarypa [Ipu 3aK0JIBIIOBAaHHBIX IO BEPTUKAIHN CTOSIKAX — B m.10.5

BEpXHEHN UX YaCTU

[Ipu 3aK0JIBLIOBAaHHOM CUCTEME — JIJIs1 OTKJIFOUYEHHUSI

Ka)KJJ0T0 MOJIYKOJIbLIa

Ha oTBeTBNEeHUAX OT MarucTpaiu

Ha BBOIIE B KBapTHPY (HOMED)

Ha oTBeTBIECHMSX, MUTAIOIIMX 5 UK OOJIBIIIE

TOYEK BOjiopazbopa

[lepen HapyXKHBIM MMOJTUBOYHBIM KPAHOM

Ilepen cMBIBHBIM 6aUKOM yHHTa3a

Ilepen BomoHarpeBarensiMu

Ilepen cTupanbHON MalIMHOW-aBTOMATOM ITactiopt

MAaIIHHbI
[Iepen mocyqoMoe4HOM MalIMHOM [Tacopr
MAaIIHHbI

Ilepen rupgpomaccaxHOl BaHHOU [Taciopt BaHHBI

Ilepen rugpomaccakHbIM TylIEM [Tacnopt nyma

[lepen ¢uIbTPOM MUTHEBOM BOJBI CO CMEHHBIMU [Tacopr

(GUITBTPYIOMIMMU JJIEMEHTAMH bunpTpa
BonocnyckHas B HWKHMX TOYKaX CUCTEMBI CHullI 2.04.01,
apMmarypa m.9.15

Y ocHOBaHUs CTOAKOB mepen 3anopHoit apmatypor | CHull 2.04.01,

CTOSIKa n.10.4.

[Tocne BomocyeTunka (1Mo X0y BOJIbI) TEpe/T CHulI 2.04.01,

3aII0pHOM apMaTypoi n.11.6.
[TonuBOYHBIH Ha xaxxnpie 60 m nepumetpa 3ganus ( y HapyxkHoi | CHull 2.04.01,
KpaH CTEHBI) n.10.7.

B mycopoc6opHnoii kamepe mycopripoBona  ( CHuII 2.04.01,

ropsiuasi U XoJI0AHasi BOJIa) n.10.11

B rapaepo6ax paboueit 01e3K b1 3arpsA3HEHHBIX CHuII 2.04.01,

MIPOU3BOJICTB m.10.12 (B

B o6miecTBeHHBIX YOOPHBIX 3IaHMSX C

B y6opHBIX ¢ Tpems u Goee yHUTa3aMu ropsiuei BOAOM K

B yMBIBaJIbHBIX IIOMELIEHUAX IIPU YUCIIE MIOJIMBOYHBIM

YMBIBAJILHUKOB 5 U OoJee KpaHaMm

B nymieBpix momMemnieHus X npyu 4ucie aymen 3 u HOABOAUTCS

ooJiee ropsa4dasa u

B nomemenusx, rae npeaycMoTpeHa MoKpast X0s0iHas BOJIA)

yOOpKa MmoJoB
Kpan co Ha BBOZE B KBapTUpy (B KauecTBE IEPBUYHOTO CHulI 2.08.01.
HITYLIEPOM U CpEeJICTBA MOXKAPOTYIIICHUS ) m.3.1a
[IUTAHTOM
mnHol 15m
Perynsarop Ha BBOzE BopomnpoBoja, ecnu gasienue HapyxHo | CHull 2.04.01,
JIaBJICHUS CETH TPEBBINIACT BeTu4nHy (4,5 6ap + morepu a0 m.10.9

HIDKHEH BOJOPa300pHOM TOUKN)

Ha xaxnom sipyce cuctemsl 151 34aHUI BBICOTOM

6onee 40M.
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OO6partHblii Ha yuacTkax cucremsl , nogatouiux ropsuyto soay | CHull 2.04.01,
KJIanaH K TPYNIIOBBIM CMECUTEISM m.10.16
Ha uupkymnsmuonHoM Tpy6orposoae I'BC nepen
MPUCOEAMHEHUEM €r0 K BOJOHArPEBaTENI0
Ha Gaitnace o6patHoro Tpybonposoaa 'BC
TEPMOPETYIIATOPY (TPEXXOTO0BOMY CMECUTEIIO)
Ha nupkymsmmmonnom tpyo6omnposoe ['BC nepen
MIPUCOSANHEHUEM ero K 00paTHOMY TPyOOIpOBOTY
TEIJIOBOM CETH B CUCTEMAaX C HEMOCPEICTBEHHBIM
BOZOPa300pOM U3 TPYOONIPOBOIOB TEIIJIOBBIX CEeTEH
[Tocne BomocYeTUYMKA HA MUPKYISALHUOHHOM CHulI 2.04.01,
Bojonposoje 'BC ml11.1
BonocueTunk Ha BBOE B 31anme CHulI 2.04.01,
Ha BBOzIe B KBapTUPY n.11.1
Ha BBOIE OTBETBIIEHUH K OTZIEIIBHOM IpymIie
notpeduTeneil (marasux,ouc, CKJIaa U T.11.)
Ha mopmaromiem u o6patrHom tpybompoBone 'BC
COCTEMBI BOJASAHOI'O OTOIVIEHU S
Bonozanopnas VY OoCHOBaHUS CTOSIKOB CHuII 2.04.05
apmarypa B nagane u KOHIIE TO3TaXXHOTO m.3.37
HUPKYISIUOHHOTO KOJIbLIA TPH
TOPU30HTAIILHON PA3BOJIKE
JlJ1st OTKITFOUeHMS OTACIbHBIX BETBEH, KOJIEII, CHuII 2.04.05
CTOSIKOB n.3.60
JI1s OTKJIIOYEHHSI YaCTH OTOMUTENbHBIX
nprOOpPOB B TOMEIIEHUSIX, KOTOPBIC
HCIIOJIb3YIOTCS SMH30/INYECKHI
Cnycknas apmarypa | Ha kaxxnom crosike nepen 3anopHoit apmarypoit | CHull 2.04.05
CO MTYILIEPOM B Hauajie u KOHIIE MOA3TaKHOI'O m.3.37
HUPKYJISIUOHHOTO KOJIBILIO IPU
TOPU30HTAIILHON PA3BOJIKE
Bo3ayxooTBogquuku | B BepXHHX TOUKaX CHCTEMBI CHulI 2.04.05
n.3.43
Perynupyromias VY oTonuTenbHBIX MPUOOPOB (Kpome CHuII 2.04.05
apMarypa rapaepoOHbBIX, AYIIEBbIX, KJIJOBbIX, n.3.59
JIECTHUYHBIX KJIETOK, TAMOYPOB)
Tepmoperynsaropsl VY oTONUTENBHBIX MPHUOOPOB KHUIIBIX U CHullI 2.04.05
0OIIECTBEHHBIX 30aHNI n.3.59
TEIIJIOBBIE ITYHKTbBI
Bono3amopnas Ha nmomaroriiem u o6patHom TpybomnpoBone ipu | CI141-101,
apmarypa BBOJIe U Bbixoae u3 TII n1.4.42

Ha BcachIBaro1ieM u HarHeTaTeIbHOM NaTpyOKe
Hacoca

Ha TIOJIBOJISAIIUX U OTBOJSAIIUX TPYOOTIPOBOIaX
Ka)XJI0r0 BOJOMOI0TPEBATEIIS

CnyckHas apMarypa

CO MITYIIEPOM

I[J'I}I CJIMBA BOJIbI C BOJOHArpeCBaTeIsd

CII41-101, n.4.7

Ha oOpaTHbIX TpyOOTIPOBOIAX KAXKIOU U3 CII41-101,
CHCTEM MOTPeOICHHSI TEIIOTHI 11.4.49
B HM3mmMx To4Kax TpyoonpoBoI0B CII41-101,
Ha konnexropax (Dy He menee 25mm) n.4.50

Knanan

MPEAOXPAHUTEIBHBIN

Ha BozmoHarpeBarene co CTOpOHbBI HarpeBaeMou
CpeJibl

CII41-101, m.4.7.
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Ha pacmmpurensnom Gake

CII141-101,
m.4.35

Ha xomnekrope mopmaromiero TpyoomnpoBoia

CII141-101,
11.4.64

Bo3ayxooTBoguuk

Ha Bogonarpesarene

CII41-101, n.4.7

B BbICIINX TOYKaX TPyOOIPOBOIOB

CII141-101,
11.4.50

@unpTphl rpyooit
OYHCTKH
(TpsI3eBUKM)

Ha MOJAIOIIEM TPYOONpOBOJE NMPH BBOJE B
TEIUIOBOM IIYHKT HENOCPEACTBEHHO IIOCIE
IIEPBOM 3alIOPHON apMaTyphl

Ha 00paTHOM TPYOOIIPOBOJIE TEpPe]
PETYJIMPYIOUIMMH YCTPONCTBAMU, HACOCAMH,
npubopamMu yuera

CII141-101,
1.4.36

OuibTpsI cETYATHIC
(dbeppoMarHuTHHIE

Hepez[ MCXaHHMYCCKHMMH BOJOCUCTUNKAMU

Hepe/:[ IUIACTUHYATHLIMHU TEIIJI000MEHHUKAMU

CII141-101,
n.4.37

Knanan oOpatHsIii

Ha [UPKYISIIIHOHHOM TPYOOTPOBOJIE CHCTEMBI
TOpsTYET0 BOJOCHA0KECHHUS ITepe]T
MPUCOEAMHEHUEM €0 K 00paTHOMY
TPYOOIIPOBOTY TEIUIOBBIX CETEH B OTKPBITHIX
CHCTEMAaX TEINIOCHAOKEHUS WIIH K
BOJIOIOJIOTPEBATEIISIM B 3aKPBITBIX CUCTEMAaX
TEI0CHAOKEHUS

Ha TPYOOTPOBOJIE XOJIOIHOM BOIBI TIEPE]T
BOJIOTIOJJOTPEBATENSIMUA CUCTEMBI TOPSYETO
BOJIOCHA0KEHUS 32 BOJIOMEPaMH 1O X0y BOJIbI

Ha OTBETBJIEHUHU OT OOpaTHOrO TPpyOOIpoBoOIa
TEIJIOBOM CETH IEPE]] PETYJIATOPOM CMEILLICHUS
B OTKPBITOM CHUCTEME TETUIOCHA0KECHUS

Ha TpYOOIPOBOJIE MEPEMBIUKH MEXTY
MOIAIOIITUM U 00OpaTHBIM TPYOOITPOBOIAMH
CUCTCM OTOIJICHUS WJIN BCHTUWISALIUA ITPpH
YCTaHOBKE CMECHUTEIIHHBIX WA
KOPPEKTUPYIOIINX HACOCOB Ha MOJIAOIIEM HIIN
00paTHOM TPYOOIIPOBOJIE ITUX CUCTEM

Ha HarHETaTeNILHOM MaTpyOKe Ka)KA0ro Hacoca
JI0 3aJIBMIKKH TPH YCTAaHOBKE 00JIee OJTHOTO
Hacoca

Ha 00BOJTHOM TPYOOIIPOBOC Y
IIOoAKaAYMBAKOIINX HACOCOB

Ha MOJIUTOYHOM TPYOOIIPOBOIE CHUCTEMBI
OTOIUICHUS MPU OTCYTCTBUM HA HEM Hacoca

CII141-101,
m.4.58

Manowmetp
MIOKAa3BIBAIOIINHN

II0CJIE 3aII0PHOM apMaTypsl Ha BBOJE B
TEIJIOBOM IIYHKT

MOCJIC y3JIa CMCHICHUSA

JI0 U TIOCJIE PETYJISTOPOB JIaBICHUS

Ha MMO/IAIONINX TPYOOIIPOBOIaX MOCIIE 3aIIOPHOM
apMaTypbl Ha K&KJIOM OTBETBICHUH K
crcTeMaM MOTPeOICHHS TETUIOTHI U Ha
00paTHBIX TPYOOIPOBOAX IO 3ATIOPHOU
apMaTypbl - U3 CHCTEM ITOTPEOJICHHS TEIUIOTHI

CII141-101,
n.8.10
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HA BXOJAE€ U BHIXOIE TPyOOIPOBOIOB
TpEIolIe M HarpeBaeMoll BOIBI I KaXKIOU
CTyHeHI/I BO,Z[OHOI[OFpGB&TGJIGfI CUCTEM
TOpsSiYero  BOJOCHAOKEHUS W OTOIUICHUS
(m.8.11)

nepea BCaCbIBarOIMMU U ITOCJIC
HarHeTaTeIbHBIX NAaTPYOKOB HacOoCOB (11.8.12)

[ITyuepst qis
MaHOMETPOB

J10 3aIIOPHOM apMaTyphl Ha BBOJE B TEILIOBOM
IYHKT TPyOONPOBOAOB BOJSHBIX TEIIOBBIX
ceTe

710 ¥ TIOCJIE TPSI3EBUKOB, (PMIBTPOB U
BOJIOMEPOB

TepmomeTpel
IIOKa3bIBAIOLIHE

MOCJIE 3alIOPHOM apMaTyphl Ha BBOJIE B
TEIUIOBOM MYHKT

Ha TpyOOIPOBOaX BOJSHBIX TEIUIOBBIX CeTei
[IOCJIE y3J1a CMELICHUS

Ha 00paTHBIX TPYOOIIPOBOAAX U3 CUCTEM
HOTPEOICHNUS TEIUIOTHI IO X0y BOZBI ITEPe
3aIBUKKaAMH

CII141-101,
m.8.10

Ha BXOJAE€ M BBIXOJAE TPYOOIPOBOIOB
TPEIOLIE M HAarpeBaeMoOW BOIBI I KaXKIOW
CTYIIEHH BOJIONIOAOTpEBATENCH CHCTEM
rOpSYEeT0 BOJOCHA0KECHUS U OTOTIIICHHUS.

CI141-101,
n.8.11

1. He momyckaeTcst pa3MeIlieHre apMaTyphl, IPEHAXHBIX YCTPOUCTB, (hJIAHIIEBBIX U PE3bOOBBIX COCTMHEHHI
B MCCTax NPOKJIAIKH pr6OHpOBOI[OB Haa ABCPHBIMU U OKOHHBIMU IPOCMaMU, a TAKXKC HaZl BOpOTaMU
2. MaHoMeTphbl, yCTaHaBIMBaEMbIe Ha TPYyOOIPOBOIaX ¢ TeMIepaTypoil Teronocutens 10 105°C, nomkHbI

NPUCOCTUHATBCA Yepe3 TpexxonoBod KpaH. I[lpu Oonpmieil TemmepaType TEIUIOHOCHTENS KpOMe

TPEXXO0JI0OBOTO KpaHa JA0JKHA yCTaHABIMBATHCS CU(POHHAs TPyOKa.

3. Tepmomerpsl Ha TpyOOmpoOBOAAX IOJKHBI OBITH YCTAHOBJIICHBI B THJIb3aX, a BBICTYMAIONIAs YacTh
TepMOMETpa JOHKHA OBITH 3amuieHa ompaBoil. Ha TpyOompoBogax ¢ yCIOBHBIM IPOXOJOM 110 57 MM

BKIIFOYUTCIIBHO B MCCTC YCTAHOBKU TCPMOMCETPOB CICAYCT NPCAYyCMATPUBATh paCIIUPUTCIIb.
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Ilpunoscenue 15

Luopasnuueckue xapaxmepucmuru mpyé npu wiepoxogamocmu 0,01 mm

Pac 16x20 20x2.0 26x3.0 32x2.0 40x3.5

Xog | v 20°C 80 °C v 20°C | 80°C v 20°C | 80°C v 20°C 80°C | v 20°C | 80°C
/e M/ ITa/m ITa/m m/c ITa/m | Ia/m m/c I[Mam | IMa/m Mic ITa/m ITa/m | Ml IMa/m | ITa/m
0,01 | 0,088 | 2536 14,13 0049 | 8024 | 2482 0,031 | 3286 | 1,016 0018 | 1.15 0355 | 0,012 | 0443 | 0.137
0,02 | 0,177 | 50.72 47.53 0,099 | 16.05 | 12,12 0064 | 6573 | 4199 0.038 | 2301 1,207 | 0,023 | 0,887 | 0273
0,03 | 0,265 | 131.8 96,63 0,149 | 24.07 | 24.64 0,096 | 9861 | 8,537 0,057 | 3.452 2455 | 0,035 | 1,33 0,791
004 | 0354 | 218 1599 0,199 | 5558 | 40.76 0127 | 1315 | 1412 0.073 | 4603 4062 | 0047 | 1.77 1.309
0,05 | 0,442 | 322 2447 0249 | 82.14 | 60,24 0,159 | 2846 | 20,87 0.094 | 5754 6.003 | 0058 | 2217 | 1934
0,06 | 0.53 4432 339 0298 | 113 82,88 0191 | 3915 | 2872 0.113 | 6,905 8.258 | 0,07 2,661 | 2661
0,07 | 0,619 | 5804 4469 0348 | 1479 | 1085 0223 | 5128 | 37,61 0,132 | 1475 10.82 | 0,082 | 3.104 | 3485
0,08 | 0,708 | 7332 568.2 0398 | 1869 | 137.1 0255 | 6478 | 4751 0.151 | 18.63 13.66 | 0,094 | 6.003 | 4403
0,09 | 0,796 | 901 7027 0448 | 2298 | 1746 0287 | 796 58,38 0,17 2289 16,79 | 0,105 | 7377 | 541
0,1 0.885 | 1083 8501 0498 | 2763 | 2108 0318 | 9572 | 702 0,188 | 2753 20,19 | 0,117 | 8,871 | 6.506
0,11 | 0,973 | 1280 1010.4 0.547 | 3264 | 250 0,35 1131 | 82,95 0,207 | 32,52 23.85 | 0,129 | 1048 | 7.687
012 | 1.062 | 1491 1184 0,597 | 3801 | 2922 0382 | 1317 | 96,39 0.226 | 37.87 27.78 | 0,14 122 8951
0,13 | 1.15 1715 1568 0.647 | 4373 | 3373 0414 | 1515 | 1148 0.245 | 43.57 3195 | 0,152 | 1404 | 103
014 | 1.239 | 1952 1778 0697 | 4978 | 3855 0446 | 1725 | 131.1 0264 | 496 3638 | 0,164 | 1598 | 11.72
0,15 | 1.327 [ 2278 2002 0,746 | 561.7 | 436.5 0478 | 1946 | 1483 0.283 | 5597 41.05 | 0.175 | 1804 | 1323
0,16 | 1.416 | 2356 2237 0796 | 6288 | 4904 0,51 2179 | 1664 0.302 | 62.66 4596 | 0,187 | 20.19 | 1481
0,17 | 1,504 | 2848 2485 0846 | 6992 | 5472 0541 | 2423 | 1855 0,32 69.67 51.1 0,199 | 2245 | 1647
0,18 | 1.593 | 3154 2746 0,896 | 772.8 | 606.8 0,573 | 2678 | 2055 0339 | 77 56.48 | 0,211 | 2481 | 18.2
0,19 | 1.681 | 3475 3019 0946 | 849.5 | 6693 0605 | 2943 | 2264 0.358 | 8464 62.08 | 0222 | 2728 | 20
020 | 1.769 | 3809 3303 0995 | 9292 | 7346 0637 | 322 2483 0.377 | 92,59 6791 | 0234 | 2984 | 2188
021 | 1.858 | 4157 3601 1.045 | 1012 8027 0669 | 3507 | 271 0.396 | 1008 73.96 | 0,246 | 325 23 83
022 | 1.646 | 4519 3910 1.095 | 1098 | B73.6 0701 | 3804 | 2947 0413 | 1094 8294 | 0257 | 3525 | 25.86
0,23 | 2,035 | 4895 4232 1.145 | 1187 | 9473 0,733 | 4112 | 3192 0.433 | 1182 89.78 | 0,269 | 381 2795
024 | 2123 | 5284 4565 1.194 | 1278 1024 0764 | 443 345 0452 | 1274 96.87 | 0,281 | 4105 | 3011
0,25 | 2,212 | 5687 4911 1244 | 1373 1103 0,796 | 4758 | 3711 0,471 | 136.8 1042 | 0292 | 4409 | 3234
0,26 | 2.3 6103 5269 1.294 | 1520 1185 0,828 | 5096 | 3983 0.49 146.5 111.8 | 0304 | 47.22 | 34.64
027 | 2.389 | 6333 3669 1344 | 1625 1270 0.86 5444 | 4264 0.509 | 156.6 1196 | 0316 | 5045 | 37
028 | 2477 | 6976 5639 1393 | 1734 1357 0892 | 5801 | 4554 0.528 | 1668 127.6 | 0328 | 53,76 | 3943
029 | 2,566 | 7432 6022 1.443 | 1846 1448 0924 | 6169 | 4853 0.546 | 1774 1359 | 0339 | 57.17 | 41.93
030 | 2.654 | 7902 6416 1493 | 1962 1541 0956 | 6546 | 516.1 0.563 | 1882 1444 | 0351 | 6066 | 4449
031 | 2,743 | 8385 6823 1.543 | 2080 1636 0987 | 6932 | 5478 0.584 | 1994 153.1 | 0363 | 6425 | 47.12
032 | 2.831 | 8881 7241 1,592 | 2202 1735 1,019 | 7329 | 5803 0,603 | 2108 162.1 | 0374 | 6792 | 4981
033 | 292 9390 7672 1.642 | 2326 1836 1051 | 7734 | 6136 0,622 | 2224 1713 | 0386 | 71,67 | 5257
0,34 | 3.01 9912 8114 1.692 | 2454 1940 1.083 | 8149 | 6479 0.641 | 2344 180.7 | 0398 | 75,52 | 55.39
0,35 1.742 | 2585 | 2046 1,115 | 8373 | 683 0.66 246.54 | 1904 | 0,409 | 7945 | 60.21
0.36 1792 | 2718 | 2156 1,147 | 92006 | 719 0.678 | 239 2003 | 0421 | 8346 | 6331
0,37 1841 | 2855 | 2268 1,178 | 9448 | 7558 0.697 | 271.7 2104 | 0433 | 8796 | 6648
0,38 1891 | 2995 | 2382 1.21 990 793.6 0.716 | 2847 2208 | 0444 | 91.74 | 69.72
0,39 1941 | 3138 | 2500 1.242 | 1036 832 0.735 | 298 2314 | 0456 | 9601 | 73.03
04 1991 | 3284 | 2620 1274 | 1083 8715 0754 | 3114 2422 | 0468 | 1004 | 7641
0,45 2.2 4059 | 3261 1,433 | 1380 1081 0.848 | 3827 300 0,526 | 1233 | 94,32
0.5 2488 | 4908 | 3969 1,592 | 1666 | 1312 0.942 | 460 3625 | 0585 | 1483 | 1139
0,35 2,737 | 3831 | 4744 1,752 | 1976 1565 1,036 | 3438 431 0,643 | 1752 | 1352
0.6 2986 | 6826 | 3585 1,911 | 2309 1838 1,131 | 6332 505 0,702 | 204 1581
0,65 3.235 | 7894 | 6494 207 2666 2132 1,225 | 7284 584 0,76 2347 | 1826
0.7 2230 | 3046 | 2447 1.319 | 8574 6692 | 0819 | 2672 | 2087
0,75 2,389 | 3450 2782 1413 | 970 7594 | 0,877 | 301,5 | 236,35
0.8 2,55 3876 | 3139 1,508 | 1088 855 0936 | 3376 | 2658
0,85 2,71 4325 3514 1.6 1213 956 0,994 | 3754 | 2967
0.9 2,87 4796 | 3914 1.696 | 1343 1062 1,053 | 4148 | 3292
1.0 3185 | 3807 | 4772 1.885 | 1922 1290 1.17 408 8 | 39828
1.2 2,262 | 2252 1810 1.404 | 711.1 | 556.7
1.4 2.638 | 2974 2414 1.638 | 936.6 | 739.1
1.6 3.015 | 3787 3101 1.872 | 1190 | 9458
1.8 3.39 4691 3871 2,106 | 1470 1177
2.0 3.769 | 5684 4725 | 234 1777 1432
25 4.71 8553.2 | 7221 2,925 | 2660 | 2173
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Ilpunoscenue 16

HOJ‘HEPH menad omepeimoe npoaoHCeHHbIMU HEUZOJAUPOGARAbBIN I HIPJ'L’SG.HH, Bm/m

Du AT=Tten | 0 1 2 3 4 5 6 7 8 9 IMomo
- Troax EeHHE
16 20 938 986 10.33 10.8 11.27 11.74 1221 12,68 13,14 13.61 Bepr.
11.12 11.67 12.23 12,79 13.35 13.9 14.46 15.01 15,57 16.13 TopHs.

30 14.08 14.55 15.02 15.49 15.96 16.43 16.9 17.37 17.84 1831 Bept.
17,96 18.55 19.15 19.75 2034 20,94 2154 2214 2274 2334 Topns.

40 20,52 21,03 21,55 22.06 22.57 23.09 23.09 2411 24 63 2514 Bept.
2562 26.25 26,90 | 27.54 2817 28 .82 2946 301 30,74 31.38 Topns.

50 278 2836 | 2891 2047 30.03 30,58 31.13 31.69 32,25 3281 Beprt.
3409 3477 3545 36.14 36.82 37.50 38.18 38.86 3955 40.23 Topws.

60 3336 | 3392 3447 | 35.03 35.59 35.59 36.70 37.26 37.81 3837 Bepr.
4336 44 08 44 81 45,52 46.25 46 97 46.97 48 42 49 14 49 86 Topws.

70 4190 | 4249 4309 | 4369 | 4429 | 4489 4549 46.09 16.68 4728 Bept.
5341 5417 5494 55.70 5646 5723 57.99 5875 59,52 6028 Topns.

20 20 11,75 12.34 1293 13.52 14.10 14.69 1528 15.87 16.45 17.04 Bept.
1393 14.62 15.32 16.02 16.71 17 41 18.10 18,80 19,50 20.19 Topns.

30 17.63 18.22 18.80 1939 19.98 20.57 21.16 21,74 2233 2292 Bept.
2248 2323 2399 | 2474 2549 26,24 26,99 27,73 28 48 2023 Topus.

40 25,68 2633 2697 | 27.62 28.26 28.91 2955 30,19 30.83 3147 Bepr.
32,08 32.89 3369 | 3449 35.30 36,10 36.90 37.70 38.50 3931 Topws.

50 34 81 35,51 36,2 36.9 376 38.29 39.00 39.69 40,39 41.08 Bepr.
4271 4356 44 41 4527 | 46.12 4697 4783 48.69 49 54 3039 Topns.

60 41.77 42 47 4317 | 43.86 | 4456 | 4526 4595 46.65 4735 4805 Bept.
5433 5523 36.14 57.04 57.95 58.85 5976 60,66 61.57 62.47 Topns.

70 52.47 53,22 53,97 54.72 5547 5622 5697 57.72 58.47 59.22 Bept.
66,93 67.88 68.84 69.80 7076 71,71 72.66 73.62 74 .58 75.53 Topaa.

26 20 14,89 15.64 16.38 17.13 17.87 18.62 1936 20,11 20.85 21.60 Bepr.
17.57 18.45 1933 20,21 21.08 21.96 2284 2372 24 60 2548 Topws.

30 2235 23.09 2384 | 2458 2533 26.07 26.82 27.56 2831 29.05 Bepr.
2831 2925 3019 | 31.13 32.08 33.02 33.96 3491 35.86 36.80 Topws.

40 3249 333 3411 3492 35.74 36.55 37.36 38.17 38.99 398 Bepr.
403 4131 4232 4332 44 33 4534 46.34 4735 48.36 4937 Topns.

50 4392 44 8 4568 | 46,96 | 4744 | 4832 4920 50.07 50.95 5183 Bept.
50,37 51.38 5239 5340 54 .40 5541 5642 5743 58,44 53045 Topaa.

60 52,71 53,58 5447 55.34 56.22 57.10 57.98 58.85 5973 60.61 Beprt.
679 69.1 702 713 72.5 73.6 747 7359 77.0 78.13 Topws.

70 66,05 66.99 67.94 | 68.88 6982 70,77 71.71 72.65 73.60 74.54 Bepr.
835 847 8591 87.10 88.30 89 49 90.68 91,87 93.07 042 Topws.

32 20 18.37 19.29 202 21.13 22.04 22.96 2388 248 2571 26.62 Bepr.
21,67 2275 2384 | 2492 26 271 28.17 2925 30,34 31.42 TopHz.

30 27.55 2847 2939 | 3031 3123 32.14 33.07 33.99 349 358 Bept.
3492 36.08 3725 38.42 3957 | 40,74 4191 43.07 44 24 4540 Topns.

40 40,07 41,07 4207 | 43,07 | 4407 | 45,08 46,08 47,08 48,08 49.09 Beprt.
4973 50,97 5222 5346 547 5595 57.19 5843 59.67 60.91 TopHa.

50 54,18 55.26 56.35 5743 58.51 59.6 60.68 61.77 62.85 63.93 Bepr.
66,06 67.37 68.69 70.01 71.33 72.65 7398 75,30 76.62 77.94 Topws.

60 65,01 66.1 67.18 | 68.26 6935 7043 71.51 72.6 73.68 74.67 Bepr.
83,85 83.25 86.65 88.05 89 44 90,85 92.2 93,64 95,04 96.44 TopHz.

70 81.48 82.65 83.81 84 97 86.14 87.31 8847 89.63 90.8 9196 Bepr.
103.1 104.6 106.1 107.5 109 1104 111.9 1134 1148 116.4 Topns.

40 20 22,71 2384 | 2498 | 26,12 27.25 28.39 29.52 30.66 31.79 3293 Beprt.
26,73 28.07 2941 30,75 32.09 3343 3476 36,10 3743 3877 TopHa.

30 3406 | 3520 | 36,33 3747 38.61 39.74 40,87 42.01 43,14 4428 Beprt.
4304 | 4448 4591 4734 | 4878 50,22 51.65 53.08 5452 36 TopHa.

40 49 48 50,72 51,96 53.19 5443 55.67 56.91 58.15 5938 60.62 Bepr.
61,23 62.76 64.29 65.82 67.36 68,89 7042 71,95 73.98 75 TopHz.

50 66.84 | 68.18 69.5 70.86 72.19 73.53 74.86 76.20 77.54 78.87 Bepr.
81,26 82 88 8451 86.14 87.76 89 39 91.01 92,63 94,26 05.89 TopHz.

60 80,21 81,55 8288 | 8423 85.56 86.90 88.23 89 57 a0.91 92.24 Bept.
103 104.7 106.5 108.2 1099 111.7 1133 115 116.8 118.5 Topns.

70 1004 1018 103.3 104.7 1062 107.6 109 1105 1119 1133 Beprt.
126.6 1284 130.2 132 133 8 1356 1375 1393 141.1 1429 Topns.
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Ilpunoswcenue 17

"
Lill.'

Confirmation

16 x 2.0 and 20 x 2.0 press fitlings Type “VTM" from

Vesta Trading
Professor Katschalow Str. 11

195272 St Pelersburg

were tested by KME GERMANY AG & Co. KG as follows:

Dimensional test

The dimensions were compared with the specified values from Vesta (see aftached technical
drawing from VESTA)

Result

All values are into the specification.

All tested fittings (16x2.0, 20x2.0) could be plugged easily on the correlating

Q-lec® tubes.

Pressure test

QHec® tubes 16 x2 mm and 20 x2 mm with the corretating fittings were
lestad by increasing pressure and high lemperature | zero up 1o 10 bar, 60"C).
Result-

After 15000 cycles the connections were ok, no leakage.

Addilional we lested the under pressure ( -0,8 bar, > 1 h) behaviour

Result: the connections were ok, no leakage

From the technical point of view the VESTA fitting Type “VTM™ 16 x 2.0 and 20 x 2.0 could be
use together with the Q-lec® lube.*

) Heeeyees
KME Germany AG & Co. KG
Plumbing Tubes Quality Assurance

Osnabrick, 10.08.2008

Attachment: technical drawing of VTM press fittings
Attachment: * comment page 173
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KME lNepmaHua AG & Co. KG KM E

NMoarsepxaoeHue

16x20wn 20 x 2.0 npecc dymunr Tun “VTM™ ot

Vesta Trading
¥n. MNpod Kavanoea, 11
195272 Cankr-lNetepbypr

Beinv npotecTupoeadsl KME GERMANY AG &Co. KG

TecT pazmepa

CpaBHMBAMKCE PA3MEPE! C HOPMWPOBAHHEIMKM 3HAYEHWAMM (2303HHEIMK BEMWUMHAMK) KoMNaHuW Vesta
(cm. TexHuueckai yepTex B npunoxeHnn VESTA)

Feaynetart:

Bce BenuuMHbI COOTEETCTBYIOT MX TEX XaPaKTepUCTUEAM/(COBNAAAIT © TEMU, YTO Ha YepTexe)

Bce npotectupoBanHele dmTHNM (16x2.0, 20x2.0) moryT BriTe nerko

NoAcoseMHEHE K cOoTBETCTEYWMM C-tec® tpybam.

TecT gaBneHAA

Q-tec® 1pybel 16 x2 mm 1 20 X2 MM © COOTBETCTEYHOLMMMA PUTHHIAMK DB
NPOTECTHPOBAHEI NYTEM YBENWUYEHWA JABMEHWA W BEICOKDW TEMNEPATYPh | HONL 40
10 &ap, 60°C).

Feaynetart:

MNocne 15000 ymknoe coeguHeHA DeINK B NOPRAKE, HAKAKOW

npoTeurl. [JononHuTensHo BeinM NpoTec TMPOBaHEI MO AaBneHWeM (-

0.8 bar, > 1 h). PeayneTtaT: coeaMHeHuA BbinK B NOpPAAKE, HUKIKOK

NPOTEYEH.

C texHuueckoi TourM 3peHnA dmmHr VESTA tin "WVTM" 16 x 2.0 m 20 x 2.0 moxeT beims
MCNONL30BaHLl BMecTe ¢ O-tec® Tpybon.

KME Germany AG & Co. KG
Plumbing Tubes Quality Assurance

Q. Heeeekee
Osnabruck, 10.09.2008
Browenue: TeXHUUYECKMIA YepTex Npect UTHHrA
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Ilpunoswcenue 18
Hpumep pacuema ycjiO6H020 CmoAKa Ha 0onoHumenvHbvle HaAnpAyCeHus
om U3MEHEHUs memnepantypsl U om cobocmeennozo geca

HUcxoonwvte oannvie:

Pacuemnas cxema cmosixka Crosx MIIT wu3 tpy6st 32x3,0 B Toukax B u H KpenuTcs K
CTAJILHBIM Pa3BOJISIINAM TPYOOIIPOBOAAM
B . (MpUHUMAIOTCS B Ka4eCTBE )KECTKHX onop). B y3nax a,bu c
= B pacIooKEHbI ATaKHbIE TPOMHUKOBBIE OTBeTBIEeHUS U3 MIIT 16x2,0 ,
= ¢ 3aKpeTJICHHBIC OT BEPTHKAIBHOTO CMEIIEHHUS Ha 33JaHHBIX
- paccTosHUAX OT CTosAKa. Tpedyercs onpeAenuTs Haludue
4 CBEPXHOPMATUBHBIX HANIPSDKEHUH B 3JIEMEHTaX TPpyOONpoBoa B
y ycrnoBusX 2-To kiacca skcruryataruu (AT=90°C).
500 Pewenue:
I'eomeTpuueckuii IeHTp cTOsAKa (6e3 yueTa OTBOJIOB, IPUHUMAEMBIX 3a
b yIpyTUe Onopbl) HaXoAuTcs Ha paccTosHuu L/2=9500/2=4750 mm ot
ocu omopsl H (Mexxy ommopamu a u b).
S o OmnpenensieM cyMMbI KO3 (GUIIMEHTOB YIIPYrol peakluy OMop BHIIIE U
- g HUKE T€OMETPUUECKOT0 LIEHTpA:
=2,09
BY || et s (3050 201
150 B c b H/mwm;
= G, =3EI3H +3E:a =3'900(290235+21_938
I, l, 1000° 150
=1,837 H/mMmMm.
H Ib_Tx_JJ Haxonum temnepaTypHoe cMenieHne BEpXHEH U HUKHEN TOUKHU
CTOsIKA:
AL = alLAT G, _ 0,000026 - 9500-90-1,8:
® (1+ (G, + 26, )L] 2G, +2G, (1+ (2,095+1,837) - 9500j(2’09
EF 900-273
= 9,015 mm
AL = ol AT 2Gg B 0,000026-9500-90- 2,095 3
. (1+ (ZG; +2G, )Lj Gy +2G, (1+ (2,095+1,837) - 950())(2’095*‘1’837)
EF 900-273
=10,281 Mm.
3Has cMelIeHre KpailHUX Omop , MOYKHO HAWTH CMEIIEHUE TPOMHUKOBBIX YNPYTUX OMOpP U3
COOTHOLIECHMUS:
A_'i:L;(L_ j; Al = MO5L=y) |
Al, 2 (2 0,5L

Al — cMenieHrne MPOMEXKYTOUYHON OTIOPHI;
Al- cMenienne kpaiHel onopsl;
Y — paccTosiHUE OT OJIMKANIIIEH KpaitHeH OMOPHI 10 MPOMEKYTOYHOM OTOPHI.

Al (05L~y) 9,015-(0,5-9500 —1200)

° o05L 0,5-9500

Al = Alg(0,5L—y) _9,015-(05-9500—3700)
0,5L 0,5-9500

Al

=6,738mm

=1,993mm
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_ Al,(05L-y) 10,281-(0,5-9500 —3000)
2 0,5L 0,5-9500

3Has MepeMeneHs , MOXKHO OIPE/ICINTh HAPSDKEHHUS B CTEHKaX TPyO B HanOoJIee OMacHBIX CCUCHHSAX
(pacuer Benetcs B TabaMuHON (hopme)

Al

= 3,788mm

Onopa B Onopa H Ornopa a Omnopa b Omopa ¢
Yceunue (H) +16,48* -0,81* -6,66* +0,095* +1,48*
3EIAl
N = E
Hsrubaromuii MomeHnt | 149 8,28 25,2 0,19 9,98
(Hmwm)
M = NI
Hampsioxenue B crenke | 0,082 0,005 0,09 0,0007 0,036
( MIIa)
o=M/W

*3nak «narocy - cuna Ha 2uOKY10 Onopy Oelcmseyem 66epx, 3HAK «MUHYC» -6HU3.

Kak BuHO U3 pe3yabTaToB pacueTa, eciai MPUHUMATh BO BHUMaHUE TOJIBKO TeMIlepaTypHble aedopmanuu,
TO CHUCTEMa MOJIHOCTHIO YOBJIETBOPSET HOPMAaTHUBHBIM TpeboBanusM (6<1,5 Mlla).

J5is cpaBHEHMSI MOKHO PACCUMTATh HAIMIPSDKEHUST B CTEHKAX TPYO ATOM K€ CHCTEMBI TOJIBKO OT
COOCTBEHHOTO BEca 3alOJTHEHHOTO CTOSIKA.

Bec crosika ¢ Bogoii coctaBut: P=0,901x9,5= 8,56 xr.

Cymma ko3 durmierToB yrpyroii peakiuu: £G=2,095+1,837=3,932 Hwm.

CwMerenue croska moja coocrBeHHbIM BecoMm: Al= Pg/ZG= 8,56 x9,8 /3,932 =21,33MMm

Onopa B Onopa H Ornopa a Omnopa b Ornopa ¢
Vewnue ot -38,99 -1,67 -37 -1,01 -4,69
cobereennoro Beca (H)
N3rubarommii moment | 831 36 800 22 100
(Hmwm)
Hampsixenue B crenke | 0,46 0,02 2,91 0,08 0,36
( MIIa)

[Tox neiicTBreM COOCTBEHHOTO BEcCa OTOpa «a» IMEePEXOANT B 00JIACTh HENOMYCTUMBIX HAPSIKEHUI
1 u3rudaronmx MoMeHToB (6>1,5 MIla; M>412 Hmwm).
CyMMapHbIe Harpy3Kd M HaPSDKEHHUST TIPU y4eTe TeMIepaTypHbIX Aedopmariuii 1 CoOOCTBEHHOTO Beca:

Onopa B Onopa H Ornopa a Omnopa b Ornopa ¢
Yeunmue (H) -22.51 -2,48 -44 17 -0,92 -3,21
Hsrubaromuii Mmoment | 480 53 942 19,6 68,4
(Hmwm)
Hampsixenue B crenke | 0,26 0,029 3,43 0,071 0,25
( MIIa)

U3 pacuera BUAHO, UTO TEMIIEpAaTypHbIE 1edopMalii BEPTUKATIBHOTO CTOSIKA Pa3rpyKarloT YOpyrue
OTIOPBI, PACIIOJIOKEHHBIE BBIIIE TEOMETPHUECKOTO IIEHTPA, M JOTOJTHUTEIHLHO HATPYKAIOT HUKHHE OTIOPHIL.

Pacuyer mokazasn, 4To HEOOXOIMMO YBEIMUYUTH YIIPYTUE CBOWCTBA OMOPHI «@», OCKOJIbKY N3THOarOIHii
MOMEHT y OCHOBaHUs ornopsl gocturaet 942 Hum BMecrto pomyctumoro 412 HmM. 910 MOKHO caenatb,
YBEJIMYUB JUAMETP TPyObl, YBEIMUHMB IJICUO BbIJIETa KOHCOJIM WM YCTAHOBUB Ha CTOSKE HETIOABM)KHYIO
OTopy, KOTOpas BOCIIPUMET Ha ce0s1 COOCTBEHHBIN Bec cTosika. [locme dero tpeGyeTcst 3aHOBO
MIPOU3BECTH JePOPMAITMOHHO-TIPOYHOCTHOHN pacyeT CTOSIKA.
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Ilpunoscenue 19

Tabauya cpednecymouHnwvix pacxo0oe 600bl N0 HOMpedumenam

(012 pacuema no CI1.30.1330.2012)

IotpeduTens

En.u3m.

Cpennuit
CYTOYHBIN
pacxon
oomuii,
a/cyT

Cpennuit
CYTOYHBIN
pacxon
I'B, n/cyT

IIponomxu

TENBHOCTh

BOJI0pa300
pa, 4

Kunsre
3TaHUS

1.1

C BOJONPOBOZOM
1 KaHaJM3aluen
6e3 Baum, [ u 11
K.3.

KHUTCIIb

100

40

24

1.2.

C BOIONPOBOZOM
¥ KaHaJIM3amuen
0e3 BauH, Il
IV k3.

KUTCIIb

110

45

24

1.3.

To xe, ¢
ra3ocHa0XeHHEM
Il k3.

KHUTCIIb

120

48

24

1.4.

To xe, ¢
ra3ocHa0KeHHEM
I u IV k.3,

KHUTCIIb

135

55

24

1.5.

C
BOJIOIIPOBOJIOM,
KaHanu3auei u
BaHHAMH C
BOJIOHATPEBATEIIS
MH,
paboTaromumu
Ha TBEPIAOM
torumge, [ u 11
K.3.

KUTCIIb

150

60

24

1.6.

C
BOJIOIIPOBOJIOM,
KaHaau3aluen u
BaHHAMH C
BOJIOHArpeBaTess
MH,
paboTaromumMu
Ha TBEPJIOM
toruue, 11l u
IVkas3

KHUTCIIb

170

70

24

1.7.

To xe, ¢
Ta30BBIMH
BOJIOHArpeBaTelst
mu, [ u Il k.3.

KUTCIIb

210

85

24

1.8.

To xe, ¢
ra3oBBIMH
BOJIOHArpeBaTess
vy, [IulV k.3

KHUTCIIb

235

95

24

1.9.

C
LIEHTPAIU30BAHH
BIM TOPSYUM
BOJIOCHAO)KEHHE
M U CHISTYAMU
BanHamu, [ u II
K.3.

KHUTCIIb

230

95

24

1.10.

C
LEHTPAITN30BaHH
BIM TOPSTIHM
BOJIOCHA0XKEHHE
M M CHASYHMH
BanHamu, Il u

KUTCIIb

260

105

24
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IVkas3

1.11.

To xe, ¢
BaHHAMH JUTHHOMN
6osee 1500-1700
mm, [ u I k.3.

KHUTCIIb

250

100

24

1.12.

To xe, ¢
BaHHAMH JJIMHOW
6osiee 1500-1700
mMm, I u IV k.3

KUTCIIb

285

115

24

OOmEeXuTHS

2.1.

¢ o0ImuMHu
nymieBbivu, [ u 11
K.3.

KHUTCIIb

90

50

24

2.2.

¢ o0muMHI
nymessiv, 111 u
IVk3

KUTCIIb

99

55

24

2.3.

C IyIIaMH TIpU
BCEX JKHJIBIX
komHarax, [ u Il
K.3.

KUTCIIb

140

80

24

2.4,

¢ lyIlamu Ipu
BCEX JKHITBIX
koMmHarax, Il u
IVk3

KHUTCIIb

161

92

24

T"ocTHHUIIBI,
MaHCHOHATHI U
MOTEJIHN

3.1.

¢ obmmMH
BaHHAMH H
nymamu, [ u 1T
K.3.

KUTCIIb

120

70

24

3.2.

¢ o0ImumMHI
BaHHAMH U
nymamy, [T u IV
K.3

KHUTCIIb

132

7

24

3.3.

C IyIIaMH BO
BCEX HOMepax, |
u Il k3.

KUTCIIb

230

140

24

3.4.

C IyIIaMH BO
BceXx HoMepax, I1I
ulVkas

KUTCIIb

264.,5

161

24

3.5.

C BaHHBIMHU BO
BCEX HOMepax, |
ull k3.

KHUTCIIb

300

180

24

3.6.

C BaHHBIMHU BO
Bcex HoMepax, 111
ulVks

KHUTCIIb

345

207

24

Bonpauie:

4.1.

¢ o0ImumMHu
BaHHAMH U
nymramu, [ u 1T
K.3.

KUTCIIb

120

75

24

4.2.

¢ obmmMH
BaHHAMH H
nymamy, [T u IV

K.3

KHUTCIIb

132

82,5

24

4.3.

C CAaHUTApHBIMU
y3/1amu,
PUOIMKEHHBIMU
K manatam, [ u II

KHUTCIIb

200

90

24

220




4.4.

C CAaHUTapHBIMU
y3J1aMH,
PUOIMKEHHBIMI
K manatam, [II n
IVk3

KHUTCIIb

220

99

24

4.5.

“H(pEKIHOHHEIE,
Inullkas.

KHUTCIIb

240

110

24

4.6.

UH(EKIHOHHbIE,
MulVks3

KHUTCIIb

264

121

24

CanaTopuu u
JIOMa OTAbIXa

5.1.

¢ o0ImumMHu
nymramu, [ u 1T
K.3.

KHUTCIIb

130

65

24

5.2.

¢ o0ImumMHI
nymamy, 111 u IV
K.3

KHUTCIIb

149,5

74,75

24

5.3.

C IyIlIaMH TIpU
BCEX JKUIIBIX
komHarax, [ u Il
K.3.

KUTCIIb

150

75

24

54.

¢ ylamu Ipu
BCEX KHIIBIX
koMmHarax, Il u
IVk3

KHUTCIIb

172,5

86,25

24

5.5.

C BaHHAMH TIpH
BCEX JKUIIBIX
komHarax, [ u Il
K.3.

KUTCIIb

200

100

24

5.6.

C BaHHaMH IpU
BCEX KHIIBIX
koMmHarax, Il u
IVk3

KHUTCIIb

200

100

24

DU3KYJIBTYpHO-
03JI0POBUTEIBH
bI€ YUPEKICHUS

6.1.

CO CTOJIOBBIMH Ha
nonydabpukarax
, 6e3 cTUpKH
Oenbst, [ u 11 k.3.

1 mecTO

60

30

24

6.2.

CO CTOJIOBBIMH Ha
nonyabpukaTax
, 6e3 cTHpKH
oenbs, [l u IV
K.3

1 mecToO

69

34,5

24

6.3.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
TpadevyHbIMH, | 1
k3.

1 mecToO

200

100

24

6.4.

CO CTOJIOBBIMH,
paboTaromumMu
Ha ChIpbE, U
npadeqHbIMy, 11
ulVks

1 mecToO

220

110

24

JlomKoJIbHBIE
obpazoBaTenb
HbIE
YUPEIKACHUS

C JHEBHBIM
npeObIBAHUEM
JIeTEH:

7.1.

CO CTOJIOBBIMH Ha
nonydadpukarax
LIl k3.

1 pebenok

40

20

10
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7.2.

CO CTOJIOBBIMH Ha
nonyhadprkaTax
LM u IV k3

1 pebenok

44

22

10

7.3.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBIpbE, U
TpadeyHbIMH, | 1
k3.

1 pebeHoOK

80

30

10

7.4.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
npadeqHbIMy, 11
ulVkas

1 pebGeHok

88

33

10

c
KPYIJIOCYTOYHBIM
npeObIBaHHEM
eTei:

7.5.

CO CTOJIOBBIMH Ha
nonyadbpukaTax
,Iun Il k3.

1 pebeHOK

60

30

24

7.6.

CO CTOJIOBBIMH Ha
nonyhabpukaTax
L, u IV k3

1 pebeHOK

69

34,5

24

7.7.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
npavyeyHbIMH, | 1
Ik.3.

1 pebenok

120

40

24

7.8.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBIPbE, U
npadedHbiMu, 111
ulVkas

1 pebenok

138

46

24

IIkomnsI-
HMHTEPHATHI

C IHEBHBIM
npeObIBaHHEM
eTei:

8.1.

CO CTOJIOBBIMH Ha
nonyadbpukaTax
,Iun Il k3.

1 pebeHOK

40

20

10

8.2.

CO CTOJIOBBIMH Ha
nonyhabpukaTax
L, u IV k3

1 pebeHOK

44

22

10

8.3.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBHIPbE, U
npavyeyHbIMH, | 1
Ik.3.

1 pebenok

80

30

10

8.4.

CO CTOJIOBBIMH,
paboTaromumMu
Ha CBIPbE, U
npadedHsiMu, 111
ulV k3

1 pebenok

88

33

10

c
KPYIJIOCYTOYHBIM
npeObIBAHUEM
JieTen:

8.5.

CO CTOJIOBBIMH Ha
nonydadpukarax
LIl k3.

1 pebenok

60

30

24
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CO CTOJIOBBIMH Ha
8.6. nonydadpukarax 1 pebenok 69 34,5 24
LM u IV k3
CO CTOJIOBBIMH,
paboTaromumMu
8.7. Ha ChIPbeE, U 1 pebenox 120 40 24
TpadyeyHbIMH, | 1
I k3.
CO CTOJIOBBIMH,
paboTaromumMu
8.8. Ha CBIPbE, U 1 pebGeHoK 138 46 24
npadeqHbIMy, 11
nlV ka3
YyeOHsle 1 yuamuiics
3aB€CHUS C
a 9.1. ITullks. ul 20 8 8
AYIIEBbIMU npenoaanat
npu 1
TUMHACTHUYCCK
9 | ux3amax u | .
CTOJIOBBIMH, yan-iHHCH
paboTarontim 9.2. MIulV k3 1 22 8,8 8
W HA IpenoaaBaT
noyabpuka b
Tax
1
10.1. Tullks. paboraromu 15 6 8
10 AIIMUHUCTpAT "
HMBHBIC 3aHUS 1
10.2. w1V k.3 paboTaroriH 18 7,2 8
"
Ipeanpustus
00IIECTBEHHOTO
MIUTaHUS C
HpeanpusTus 111 [PHUTOTOBJICHHEM 16 12 4 8
00IIIECTBEHHO il I, JIFONI0
rO IUTAHHS C pean3yemMoid B
00e/IEHHOM 3aJIe,
11 IPUTOTOBJICHU TullKa.
€M IIHIIH,
peanuzyeMoit L P—
B 00€ICHHOM 0OIIIECTBEHHOTO
3aJic MHUTaHUs C
112, | b DROMIERESY 1 Gmomo 12 4 8
peanuzyemoii B
00eIeHHOM 3alle,
MulVks3
[POJIOBOJILCTBEH 1 pabornuk
Hele (6e3 B CMEHY
12.1. XOJNOUITBHBIX i 20 m? 30 12 8
YCTaHOBOK), I 1 TOProBOTO
k3.
3ajia
[POJIOBOJILCTBEH 1 pabornuk
Hele (6e3 B CMCHY
12 | Marasussl 12.2. XOJIOAMIBHBIX unu 20 M2 33 13,2 8
ycraHoBok), I1I u TOProBOTO
IVkas3
3aJj1a
12.3. TIPOMTOBapHbIE, [ 1 pa60THI/IK 20 8 8
u Il k.3. B CMEHY
[POMTOBApHBbIE, 1 paGoTHUK
124, | [howiosa b eveny 22 8,8 8
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13.1. Lullxs. 1 6onbHOI 10 4 10
13.2. MulVks 1 6oJbHOI 11 4.4 10
TMonuknuHuKU 1
13 | u ; 133. | Inlixs. paGoTaomu 30 12 10
amOysaTtopun i B cMery
1
13.4. I ulV k.3 paboTaroru 30 12 10
i1 B CMEHY
TOPrOBBIH 341 U 1
14.1, | "oreome | paGoramomm | 30 12 12
Ik.3. i
TOProBbI 3ai U 1
14.2. | BN iw | DaGoTaromun 30 12 12
IV k3 i
14 | Anrteku
nmabopatopust 1
HIPUTOTOBJICHUSA
14.3. nexapers, 1 11 pa60TfuomI/1 310 55 12
K.3. u
nabopartopust 1
[PUTOTOBJICHHUS
14.4. nexapers, 11 i pa60TUa}0Lu1/1 310 55 12
IV k.3 u
1 pabouee
15 ITapuxmaxepc 15.1. Tullks. MECTO B 56 33 12
KHe CMEHY
1 pabouee
15.2. lu IV k.3 MECTO B 61,6 36,3 12
CMEHY
Kunoreatpsl, 16.1. ﬁnsz renct, Tu 1 yenoBek 8 3 4
TeaTphl,
KIyOBI 1 1t 3pureneit, 111
16 | xocyroso- 16.2. WV K3 1 yenoBex 8 3 4
pasBIIeKaTeb
Hpie 163, | pmaemeron i 1) genopex 40 25 8
YUpEKICHUS 3
16.4. | wmwmeronlll 1) genoex 40 25 8
17.1, | eI genonex 3 1 4
K.3.
17.2. inl’{;g ETeneﬁ’ 1 1 yenoBek 3 1 4
st
(H3KYIBTYPHHKO
17.3. B C y4eToM 1 yenoBek 50 30 11
17 CTasiMoHbI U npuema Jyma, I
CIIOPT3aIbI u k3.
st
(H3KYIBTYPHHKO
17.4. B C y4ETOM 1 yenoBex 57,5 34,5 11
npuema Jyma, 111
ulVkas
17.5. AL CTIOPTCMEHOB 1 yenmoBex 100 60 11
C y4eTOM IpremMa
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nyma, [ n I k.3.
IUIsl CIOPTCMEHOB
17.6. ¢ YUCTOMIIPHEMAE | | genoBek 115 69 11
nyma, [T u IV
K.3
i, I
181, | Awomereh | yeero 3 1 6
I k.3.
18.2 qutst 3putenei, 111 1 mecr 3 1 6
L. uIV k.3 €CTO
ISl CIOPTCMEHOB
(pusKymbTYpHHK
18.3. OB) ¢ y4eToM 1 genoBex 100 60 8
npuema ayma, [
1g | Mnasarens n k.
HbIe OacCeitHbI
ISl CIOPTCMEHOB
(pu3KkyIbTYpHHUK
18.4. OB) € y4eToM 1 yemoBek 100 60 8
npuema ayma, 11
ulV k3
Ha TIOMOJIHEHHE %
18.5. 6acceiina, [ u 11 BMECTUMOCT 10 0 8
K.3. U
Ha TIOTNOJIHEHHE %
18.6. Gacceiina, 111 1 BMECTHMOCT 10 0 8
IVk3 u
IUISL MBITBS B 1
19.1. MBLUILHOU H 180 120 3
OIOJIACKUBAHMEM HOCETUTEID
B ayuie, [ u Il k.3.
UISL MBITBS B
MBUIBHOM U 1
19.2. OIOJIaCKUBAaHHEM 180 120 3
8 myme, 1 u IV IIOCETUTEID
K.3
TO K€, C
MIPUEMOM 1
19.3. 03/I0pPOBHTEIBHBI 290 190 3
x uporenyp, Tn TOCETUTENh
IIk.3.
19 | bauu
TO XK€, ¢
MIPUEMOM 1
19.4. 03/I0pPOBHTENBHBI 290 190 3
x mpouenyp, 11l u IIOCETUTEIIb
IVkas3
195 IylieBast KaOuHa, 1 360 240 3
" Inllks. MTOCETHTEIh
19.6 JylieBas kaOuHa, 1 360 240 3
e IV k.3 MMOCETHTENh
19.7. BaHHas KabuHa, | 1 540 360 3
u ks, TOCETUTENh
OuHa. 1
19.8. BaHHAs Kal , 540 360 3
Mu IV k3 MMOCETUTEb
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1 kr. cyxoro
20.1. HeMeXaHH3HPOBa y. 40 15
HHble, [ 11 k.3. Oebs
1 kr. cyxoro
20.2. HeMeXaHH3HPOBa yX 40 15
Huble, [T u IV k.3 OcIbs
20 | IIpauyeunsie
20.3. MEXaHU3UPOBaHH 1 kr. cyxoro 75 25
pie, I u I1 k.3. Oebs
MEXaHU3UPOBAaHH I xr. cyxoro
20.4. sie, Il n IV k.3 Oebs & 25
1 yen. B
21.1. o0brunble, I u 11 25 11
K.3. CMeHy
11 1 yen. B
21.2. IOSBII(H:BIe, " 28,75 12,65
. CMCHY
21 IIpousBoactse c
HHBIC LICXHU TEIUIOBBIACTICHUSA )
21.3. MH cBbllIE 84 15en. 45 24
K]k Ha 1M/, [ CMEHY
ull k3.
C
TCIIIOBBILICIICHUA 1 el B
21.4. MM CBblILE 84 ei. 45 24
kI Ha 1m3/4, T1T CMCHY
ulVkas
HyieBbie B 1 nymeBas
OBITOBBIX 22.1. Lullks. ceTka B 500 270
22 IIOMCHICHUAX CMCHY
TIPOMBIIIEH 1 nymesas
HBIX 22.2. MulV k3 ceTka B 550 297
TpeanPUSTUI CMEHY
TPaBSIHOTO
23.1. nokposa, I u 1T 1 M2 3 0
K.3.
TPaBSIHOTO
23.2. nokposa, [l u [V 1 m2 3,6 0
K.3
233, | ®yrdomnoro 1 w2 05 0
oy, [ u 11 k.3.
¢yrboIBHOTO >
23.4. o, [T u IV k.3 I'm 0’6 0
OCTaJIbHBIX
CIIOPTHBHBIX 5
23 Pacxon Bojbl 235. coopykenuit, [ u I'm 15 0
HA MOJIMBKY k3.
OCTaJIbHBIX
23.6. CHOPTHBHBLE 1 M2 1,8 0
coopyxeHui, 111
ulVks
YCOBEPIICHCTBOBA
HHBIX MOKPBITHA,
TPOTYapoB,
23.7. wiowma/ed, 1 m2 0,5 0
3aBOJICKHX
npoe3nos, [ u Il
K.3.
YCOBEPIICHCTBOBA
HHBIX MOKPBITHA,
23.8. TPOTYapoB, 1 m? 0,6 0
IJIOMIAICH,
3aBOJICKUX
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npoe3nos, [l u IV
K.3

23.9.

3CIIEHBIX
Haca)JICHUH,
ra3oHOB U
UBETHHUKOB, I 1 11
K.3.

23.10.

3EJICHBIX
HaCaXXICHUH,
ra3oHOB U
UBETHHUKOB, III n
IV k.3

7,2

24

3anuBKa
MMOBEPXHOCTH
KaTKa

24.1.

ITullks3.

0,5

24.2.

MulVks3

0,5
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Ilpunoscenue 20
Pacxo0wvt 60061 npubdopamu (012 pacuema no CI1.30.13330.2012)

CanurapHo-
TEXHHIECKOE
obopynoBaHue

Cpennue 4acoBbIe PacXoIbl BOJIBI, JI/4, B 3MaHUAX

TOCTUHMIIBI,
MEAY4peKICHHUs], | OOIIeKUTHS,
y4eOHbIE JI0OMa OT/bIXA, LIKOJIBI- Maxen
Ganwu, 3aBeJCHHS, CaHaToOpuH, UHTEPHATBI, npen npusitus | SMOPT MaJbHBIC
TpaYcyHBIC, ob1ieobpaso- JIOIIKOJTEHbIE 00BEKTHI obuect COOPYKCHHA, CCKYH/IHbIC
P —_— TIpOU3BOA- BaTeJIbHbIC obpazo (uskyapTypH | BEHHOTO TeaTpEL, pacxoael
CTBEHHEBIE MIATaHAS KUHOTCATpRI,
3AHUS YUpEKIACHUA, BATCJIIbHBIC oro u ] 06]l[eCT' 5
TOMCIICHHA, aJIMUHHCT- YUpexKIEeHUs, bu3KyITB- IIpOZ10BOIBL CTOKOB, il ,
MAacTepCKue, [IPOMTOBApHBIE TYPHO CTBEHHEIC BEHHBIE a/c
rapaxu paTHBHbIE MAra3HUHbL JIOCYrOBOTO MarasuHbl Tyazersl
3/1anus, HAN Ha3HaA4YCHUS
Moiika (B TOM
qucie
naboparopHas) 4+6 4+6 8+12 8+12 6+9 125+125 125+125 1,0
CO CMECHUTENEM
(B TOM gmCITe
Ha THOKOM
[IUTaHTe)
To e, ¢ 3+5 3+5 6+9 6+9 5+7 120+120 120+120 0,6
a’paTopom
Moiika ¢
KpaHOM - - - 50+50 50+50 150+150 150+150 1,0
ropsiuei u
XOJIOTHOM
BOJIBI
Ay 5+7 150+150 12+13 12+13 0,2
WHJMBHyaJlbH h h - )
oro
MOJIb30BaHUS
Cupsuas 6+9 100+100 - 160+160 11+17 - 11+17 11
BaHHA
Bauna JIHHOI 9+13 125+125 - 160+160 11+17 - 11+17 11
1500-1700 mm
U HEHUYECKH 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,5+0,5 0,15
iy (6uzne)
YHuras co 4 12 14 12 12 12 90 1,6
CMBIBHBIM
6ayKoM
Yuuras co 4 12 14 12 12 12 90 1,4
CMBIBHBIM
KpaHOM
- 100+100 - 100+100 25+25 25+25 25+25 0,5

Hoxxnas BanHa
CO CMECHUTEIIEM
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- 10 10 10 10 10 20 0,1

IMuccyap

VMBIBAIBHUK 2+3 10+10 2+3 5+7 4+6 20+20 20+20 0,15
CO CMeCHTeNeM

Banna

MEIUIUHCKaS, i i i 2504200 ) ) ) 23

’HF 20 MM

To xe, co

CMECHUTETICM, - - - 300+250 - - - 3,0

’HF B 25 MM

To xe, co

CMECHUTEIICM, - - - 330+270 - - - 3,0

’HY - 32 MM

CybGakBasbHast - - - 200+200 - - - 3,0
BaHHa

Banna c - - - 300+200 - - - 3,0
MO/IBOAHBIM

MaccaxeM

KoutpacrtHas - - - 200+200 - - - 3,0
BaHHa

PakoBuna

naboparopHas, 10 20 20 20 20 - - 0,3
BoJOpa3zbopHa

s KOJIOHKA

PakoBuHa co 4+6 8+12 8+12 8+12 8+12 - - 0,4
cMecuTelieM

[Ipumeuanus

1 IlepBoe 4uCIIO - pacXoj XOJIOTHOH BOABI, BTOPOE - PACXOJ Tropsdeii BOABIL.

2 Jlnst yHUTA30B, IACCYapoOB U PAKOBHHBI JA00OPATOPHOIT AaH PacxXo/l XOJOAHON BOJIBI.

3 B nocnenneii rpade npuBeeHbl pacyeTHbIE MAKCHMaJIbHBIE CEKYH/HBIE CTOKH.
Ilpunosncenue 21
Pacuemmnvie pacxoowt 600vi(npu pacueme no CIT 30.1330.2012)

Kon-Bo BOZ[a " Pacuernbie pacxoabl IpU CPEAHEM HaCOBOM pacxode ( /4 )Z
HPHOOPOR | pasweprocs 4 6 8 10 12 14 16 18 20
1 ropu | ji/cek 0,22 0,28 0,33 0,39 0,45 0,5 0,55 0,6 0,65
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001

M3
0,12 0,15 0,17 0,2 0,23 0,26 0,29 0,31 0,33
/4ac
cex 0,17 0,21 0,26 03 0,34 0,39 0,43 047 05
X0J1
qac 0,09 0,11 0,13 0,15 0,18 0,2 0,22 0,24 0,26
ropu |__CeK 0,23 0,29 0,34 0,4 0,46 0,52 0,57 0,62 0,66
obm | e 0,18 0,21 0,25 03 0,34 0,38 0,42 0,45 0,49
2
cex 0,18 0,22 0,26 0,31 0,36 0,4 0,44 0,48 0,51
X0J1
qac 0,13 0,16 0,19 0,23 0,26 0,29 0,32 0,35 0,38
ropu |__CeK 0,25 03 0,36 0,42 0,48 0,54 0,6 0,65 0,7
obm | e 0,22 0,27 0,32 0,37 0,42 047 0,52 0,57 0,61
3
cex 0,19 0,23 0,28 0,33 0,37 0,42 0,46 05 0,54
X0J1
qac 0,17 0,2 0,24 0,28 0,32 0,36 0,4 0,44 0,47
ropu |_C€K 0,26 0,32 0,38 0,44 0,51 0,57 0,62 0,68 0,73
odu | e 0,26 0,31 0,37 0,43 0,49 0,55 0,61 0,66 0,71
4
cex 0,2 0,24 0,29 0,34 0,39 0,44 0,48 0,53 0,57
X0J
qac 0,2 0,24 0,29 0,33 0,38 043 0,48 0,52 0,56
ropu |_CeK 0,27 0,33 0,4 0,46 0,53 0,59 0,65 0,71 0,76
odul | e 0,3 0,36 0,42 0,49 0,56 0,63 0,69 0,75 0,81
5
cex 0,21 0,26 0,31 0,36 0,41 0,46 0,51 0,55 0,59
X0J
qac 0,22 0,27 0,33 0,38 0,44 0,49 0,54 0,59 0,63
ropn |__CeK 0,29 0,35 0,41 0,48 0,55 0,62 0,68 0,74 0,79
obm | e 0,33 0,4 0,47 0,55 0,62 0,7 0,77 0,83 0,9
6
cex 0,22 0,27 0,32 0,37 043 0,48 0,53 0,57 0,62
X0J
qac 0,25 03 0,36 0,42 0,48 0,54 0,6 0,66 0,71
ropu |__CeK 0,3 0,36 0,43 05 0,57 0,64 0,71 0,77 0,82
obm | e 0,36 043 0,51 0,6 0,68 0,76 0,84 0,91 0,98
7
cex 0,23 0,28 0,33 0,39 0,44 05 0,55 06 0,64
X0J1
qac 0,28 0,33 0,4 0,46 0,53 06 0,66 0,72 0,77
ropu |__CeK 0,31 0,38 0,45 0,52 0,59 0,66 0,73 0,79 0,85
obm | e 0,39 047 0,56 0,64 0,73 0,82 0,91 0,98 1,06
8
cex 0,24 0,29 0,35 0,4 0,46 0,52 0,57 0,62 0,66
X0J1
qac 0,3 0,36 0,43 05 0,57 0,65 0,71 0,78 0,84
ropn |__CeK 0,33 0,39 0,46 0,54 0,61 0,68 0,75 0,82 0,88
obm | g0 0,42 05 06 0,69 0,79 0,88 0,97 1,05 1,03
9
cex 0,25 03 0,36 0,42 0,48 0,53 0,59 0,64 0,69
X0J1
qac 0,32 0,39 0,46 0,54 0,62 0,69 0,77 0,83 0,9
ropu |_CeK 0,34 0,4 0,48 0,55 0,63 0,71 0,78 0,84 0,91
odu | e 0,45 0,54 0,63 0,73 0,84 0,94 1,03 1,12 1,21
10
cex 0,26 0,31 0,37 0,43 0,49 0,55 0,61 0,66 0,71
X0J
qac 0,34 0,41 0,49 0,58 0,66 0,74 0,82 0,89 0,96
ropu |_C€K 0,36 043 0,51 0,59 0,67 0,75 0,82 0,89 0,96
odu | e 0,51 06 0,71 0,82 0,93 1,04 1,15 1,25 1,34
12
cex 0,28 0,33 0,39 0,46 0,52 0,58 0,64 0,7 0,75
X0J
qac 0,39 047 0,55 0,64 0,74 0,82 0,91 0,99 1,07
ropu |__CeK 0,38 0,46 0,54 0,62 0,7 0,78 0,86 0,94 1,01
14 obm | e 0,56 0,66 0,78 0,9 1,02 1,14 1,26 1,37 1,47
xonm | cek 0,29 0,35 0,42 0,48 0,55 0,61 0,68 0,73 0,79
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qac 0,43 0,51 0,61 0,71 0,81 0,91 1 1,09 1,18
ropu |_CeK 0,4 0,48 0,56 0,65 0,74 0,82 09 0,98 1,05
odm | ype 0,61 0,72 0,84 0,98 1,11 1,24 1,36 1,48 1,6
1 cex 0,31 0,37 0,44 0,51 0,58 0,64 0,71 0,77 0,83
o qac 0,47 0,56 0,66 0,77 0,88 0,99 1,09 1,19 1,28
ropu |__CeK 0,42 0,5 0,59 0,68 0,77 0,86 0,94 1,02 1,1
oom | gy 0,66 0,78 091 1,05 1,19 1,33 1,47 1,59 1,72
10 cex 0,33 0,39 0,46 0,53 0,6 0,67 0,74 0,8 0,86
o qac 0,51 0,6 0,72 0,83 0,95 1,06 1,17 1,28 1,38
ropu |_CeK 0,45 0,52 0,61 0,7 0,8 0,89 0,98 1,06 1,14
oom | gae 0,71 0,83 0,97 1,12 1,27 1,42 1,56 1,7 1,83
2 cex 0,34 0,41 0,48 0,55 0,63 0,7 0,77 0,84 09
o qac 0,54 0,65 0,77 0,89 1,01 1,14 1,26 1,37 1,48
ropu |_CeK 0,47 0,55 0,64 0,73 0,83 0,92 1,01 1,1 1,18
oom | gae 0,76 0,89 1,03 1,19 1,35 1,51 1,66 18 1,94
2 cex 0,36 0,42 05 0,57 0,65 0,73 08 0,87 0,93
o qac 0,58 0,69 0,82 0,95 1,08 1,21 1,34 1,46 1,57
ropu |_C€K 0,48 0,57 0,66 0,76 0,86 0,95 1,05 1,14 1,22
odm | ae 0,81 0,94 1,09 1,26 1,43 1,59 1,75 1,9 2,05
2 cex 0,37 0,44 0,52 0,59 0,67 0,75 0,83 0,9 0,97
o qac 0,62 0,73 0,86 1 1,14 1,28 1,41 1,54 1,66
ropu |_CeK 0,5 0,59 0,68 0,78 0,88 0,98 1,08 1,17 1,26
odm | ype 0,85 0,99 1,15 1,32 1,5 1,67 1,84 2 2,16
2 cex 0,39 0,46 0,53 0,62 0,7 0,78 0,85 0,93 1
7 qac 0,65 0,77 0,91 1,06 1,2 1,35 1,49 1,63 1,75
ropu |_CeK 0,52 0,61 0,71 0,81 0,91 1,01 1,11 1,21 13
odm | ype 09 1,04 1,21 1,39 1,57 1,75 1,93 2,1 2,26
2 cex 04 0,47 0,55 0,64 0,72 0,8 0,88 0,96 1,03
o qac 0,69 0,82 0,96 1,11 1,26 1,42 1,56 1,71 1,84
ropu |__CeK 0,54 0,63 0,73 0,83 0,94 1,04 1,15 1,24 1,33
oom | gy 0,94 1,09 1,27 1,45 1,64 1,83 2,02 2,19 2,36
% cex 0,42 0,49 0,57 0,66 0,74 0,83 0,91 0,99 1,06
o qac 0,72 0,86 1,01 1,16 1,32 1,48 1,64 1,79 1,93
ropu |_C€K 0,63 0,73 0,83 0,95 1,07 1,18 1,36 1,4 1,51
oom | gae 1,16 1,33 1,54 1,76 1,99 2,21 2,43 2,64 2,85
0 cex 0,49 0,57 0,66 0,75 0,85 0,94 1,03 1,12 1,21
o qac 0,89 1,05 1,23 1,42 1,61 1,8 1,99 2,17 2,34
ropu |_C€K 0,72 0,82 0,93 1,06 1,19 1,31 1,44 1,56 1,67
oom | gae 1,38 1,57 1,8 2,05 2,31 2,57 2,82 3,07 3,3
* cex 0,55 0,64 0,74 0,84 0,95 1,05 1,15 1,25 1,34
o qac 1,06 1,24 1,44 1,66 1,88 2,11 2,32 2,53 2,74
ropu |_CeK 0,8 09 1,03 1,16 1,3 1,44 1,57 17 1,82
odm | ae 1,58 1,79 2,05 2,33 2,62 2,91 32 3,47 3,74
® cex 0,62 0,71 0,81 0,93 1,04 1,15 1,26 1,37 1,47
o qac 1,22 1,42 1,65 1,9 2,15 24 2,65 2,89 3,12
ropu |_CeK 0,88 0,99 1,12 1,26 1,41 1,56 1,7 1,84 1,97
7 odm | ype 1,79 2,01 2,29 2,6 2,92 3,24 3,56 3,87 4,16
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cex 0,68 0,78 0,89 1,01 1,13 1,25 1,37 1,49 1,6
o qac 1,38 1,6 1,85 2,12 24 2,68 2,96 3,23 3,49
ropu |__CeK 0,95 1,07 1,21 1,36 1,52 1,67 1,82 1,97 2,11
oom | gy 1,99 2,23 2,53 2,87 3,22 357 3,91 4,25 4,57
% cex 0,74 0,84 0,96 1,09 1,22 1,35 1,48 1,6 1,72
o qac 1,53 1,77 2,05 2,35 2,65 2,96 3,26 3,56 3,85
ropu |_CeK 1,03 1,15 1,3 1,46 1,62 1,78 1,94 2,1 2,25
oom | gae 2,18 2,44 2,77 3,13 351 3,88 4,26 4,62 4,97
% cex 0,79 0,91 1,03 1,17 1,31 1,44 1,58 1,71 1,84
o qac 1,68 1,94 2,24 2,57 2,9 3,23 3,56 3,89 42
ropu |__CeK 1,1 1,23 1,38 1,55 1,72 1,89 2,06 2,23 2,39
odm | gae 2,38 2,65 3 3,39 3,79 4,19 4,6 4,99 5,37
100 cex 0,85 0,97 1,1 1,24 1,39 1,54 1,68 1,82 1,96
o qac 1,83 2,11 2,44 2,78 3,14 35 3,86 421 4,55
ropu |__CeK 1,45 1,6 1,79 1,99 2,2 2,41 2,62 2,83 3,03
odm | e 3,32 3,66 4,12 4,62 5,16 5,69 6,23 6,76 7,27
150 cex 1,12 1,27 1,43 1,61 1,79 1,98 2,16 2,34 2,51
7 qac 2,57 2,93 3,37 3,84 4,32 48 5,29 5,76 6,23
ropu |__CeK 1,78 1,95 2,17 24 2,65 2,9 3,15 3,39 3,63
odm | ype 4,23 4,63 5,19 5,81 6,47 7,13 7,79 8,45 9,1
200 cex 1,38 1,55 1,75 1,96 2,18 2,39 2,61 2,83 3,04
o qac 3,27 3,72 4,27 4,85 5,45 6,06 6,66 7,26 7,85
ropu |__CeK 2,41 2,61 2,89 3,19 351 3,83 4,15 4,47 4,78
odm | ype 6 6,52 727 8,11 8,99 9,9 10,8 11,7 12,6
30 cex 1,86 2,08 2,34 2,62 2,9 3,19 3,48 3,76 4,04
o qac 4,64 5,26 6,01 6,81 7,64 8,48 9,33 10,2 11
ropu |__CeK 3 3,24 357 3,93 4,32 4,71 5,1 5,49 5,88
oom | gy 77 8,33 9,27 10,3 11,4 12,6 13,7 14,9 16
0 cex 2,32 2,59 291 3,25 3,6 3,59 431 4,66 5,01
o qac 5,96 6,74 7,69 8,71 9,77 10,8 11,9 13 14,1
ropu |_C€K 3,56 3,84 4,22 4,65 5,1 5,56 6,03 6,49 6,95
odm | gae 9,36 10,1 11,2 12,5 13,8 15,2 16,6 18 19,4
%0 cex 2,76 3,07 3,45 3,85 4,27 4,69 5,12 5,54 5,96
o qac 7,25 8,19 9,34 10,6 11,9 13,2 14,5 15,8 17,1
ropu |__CeK 411 4,24 4,86 5,35 5,87 6,4 6,93 7,46 7,99
odm | ae 11 11,8 13,2 14,6 16,2 17,8 19,4 21 22,7
00 cex 3,18 3,55 398 4,45 493 5,42 5,91 6,39 6,88
o qac 8,52 9,61 11 12,4 13,9 15,4 17 18,5 20
ropu |__CeK 4,64 4,99 5,48 6,04 6,62 721 7,81 8,41 9,01
odm | ae 12,6 13,6 15 16,7 18,5 20,4 22,2 24,1 259
s cex 3,6 4,01 45 5,03 557 6,13 6,68 7,24 7,79
7 qac 9,76 1 12,6 14,2 16 17,7 19,5 21,2 23
ropu |__CeK 5,16 5,54 6,09 6,71 7,35 8,02 8,68 9,35 10
odm | ype 14,2 15,2 16,9 18,8 20,8 22,9 25 271 29,2
800 cex 4 4,46 5,01 5,6 6,21 6,83 7,45 8,07 8,69
o qac 11 12,4 14,1 16 18 20 21,9 23,9 259
900 ropu | cex 5,67 6,09 6,69 7,37 8,08 8,81 9,54 10,3 11
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001

qac 15,7 16,9 18,8 20,9 23,1 25,4 27,7 30 32,4
cex 44 4,9 5,51 6,16 6,84 7,52 8,21 8,89 9,58
o qac 12,2 13,8 15,7 17,8 20 22,2 24,4 26,6 28,8
ropu |_CeK 6,17 6,62 7,28 8,02 8,79 9,59 10,4 11,2 12
oom | gae 17,2 18,6 20,6 22,9 25,4 27,9 30,4 33 355
1000 cex 4,78 5,34 6 6,72 7,45 8,2 8,96 9,71 10,5
o qac 13,4 15,1 17,3 19,6 22 24,4 26,8 29,3 31,7
P 8,56 9,19 10,1 11,2 12,3 13,4 14,5 15,7 16,8
odm | ae 24,7 26,6 29,5 32,9 36,4 40,1 438 475 51,2
1900 cex 6,65 7,44 8,39 9,42 10,5 115 12,6 13,7 14,8
7 qac 19,2 21,7 24,9 28,2 31,7 35,3 38,8 42,4 46
ropu |_CeK 10,8 11,6 12,8 14,2 15,6 17 18,5 20 215
odm | ype 31,9 34,4 38,2 42,6 47,2 52 52,8 61,7 66,6
2000 cex 8,43 9,45 10,7 12 13,4 14,8 16,2 17,6 19
o qac 24,8 28,2 32,3 36,7 41,3 45,9 50,6 55,3 60
ropu |_CeK 13 14 15,5 17,1 18,8 20,6 22,4 24,2 26,1
odm | ype 38,9 42 46,7 52,1 57,9 63,7 69,7 75,7 81,8
2500 cex 10,1 11,4 12,9 14,6 16,2 17,9 19,7 21,4 231
o qac 30,3 34,5 39,6 45 50,7 56,4 62,2 68,1 739
ropu |__CeK 15,2 16,3 18,1 20 22 24,1 26,3 28,4 30,6
oom | gy 457 49,4 55,1 61,5 68,3 75,3 82,4 89,6 96,8
3000 cex 11,8 13,3 15,1 17 19 21,1 231 25,1 27,2
o qac 35,7 40,6 46,7 53,3 60 66,9 73,8 80,7 87,7
ropu |_CeK 17,2 18,6 20,6 22,8 25,2 27,6 30,0, 325 35
oom | gae 52,5 56,8 63,4 70,8 78,7 86,8 95,1 103 112
3600 cex 13,4 15,2 17,3 19,5 21,8 24,1 26,5 28,9 31,2
o qac 40,9 46,7 53,8 61,4 69,2 77,2 85,2 93,3 101
ropu |_CeK 19,3 20,8 23,1 25,6 28,3 31 33,8 36,6 39,4
oom | gae 59,1 64 71,5 80 89 98,2 108 117 127
1000 cex 15 17 19,4 219 24,5 27,2 29,8 325 35,2
o qac 46,2 52,8 60,9 69,5 78,4 87,4 96,6 106 115
ropu |_C€K 23,2 25,1 27,9 31,1 34,3 37,7 411 44,46 481
odm | ae 72,1 78,3 87,6 98,2 109 121 132 144 156
2000 cex 18,1 20,6 235 26,7 29,9 33,2 36,5 39,8 431
7 qac 56,4 64,7 74,7 85,5 96,5 108 119 131 142
ropu |_CeK 27,1 29,4 32,7 36,4 40,3 44,3 48,4 52,5 56,6
odm | ype 84,8 92,3 103 116 129 143 157 171 185
0000 cex 21,2 24,1 27,6 31,4 35,2 39,1 43 47 50,9
o qac 66,4 76,4 88,4 101 115 128 141 155 169
ropu |_CeK 30,8 33,5 37,4 41,7 46,2 50,9 55,6 60,3 65,1
odm | ype 97,3 106 119 134 149 165 181 198 214
7000 cex 21,2 27,6 31,6 36 40,4 45 498,5 54,1 58,7
o qac 76,3 87,9 102 117 132 148 164 180 195
ropu |__CeK 34,5 37,6 42 46,9 52 57,3 62,7 68,1 735
oom | gy 110 120 135 151 169 187 205 224 243
5000 cex 27,1 31 35,6 40,6 45,6 50,8 55,9 61,2 66,4
o qac 86,1 99,4 115 132 150 168 186 204 222
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ropu | K 38,2 41,6 46,6 52 57,8 63,7 69,7 75,8 81,8
o6m qac 122 133 150 169 189 209 229 250 271
9000
CceK 30 34,3 39,6 45,1 50,8 56,5 62,3 68,2 74
XoI
qac 95,7 111 129 148 168 188 208 228 248
ropu |_CeK 41,7 45,6 51,1 57,1 63,5 70,1 76,7 83,4 90,1
o6m qac 134 147 165 186 208 231 253 276 300
10000
CceK 32,8 37,7 434 49,6 55,9 62,2 68,7 75,1 81,6
XoI
qac 105 122 142 163 185 207 230 252 275
ropu |_CeK 48,8 53,4 60 67,2 74,8 82,6 90,5 98,5 107
obm qac 157 173 195 220 247 274 301 328 356
12000
CeK 38,4 44,2 51,1 58,5 66 73,6 81,3 89 96,7
X0l
qac 124 144 168 194 220 246 273 300 327
ropu |CEK 55,6 61,1 68,7 77,2 86 95,1 104 113 123
o6m qac 181 199 225 254 285 316 348 380 412
14000
CeK 43,9 50,7 58,7 67,2 76 84,8 93,7 103 112
X0l
qac 143 166 194 224 254 285 316 348 379
ropu |__CK 62,4 68,7 77,4 87 97,1 107 118 128 139
obm qac 203 225 255 288 323 359 395 431 468
16000
CeK 49,3 57,1 66,3 75,9 85,9 96 106 116 127
X0l
qac 161 188 220 254 289 324 359 395 431
ropu |CEK 69,1 76,1 85,9 96,7 108 120 131 143 155
o6m qac 226 250 284 321 361 401 441 483 524
18000
CeK 54,6 63,4 73,7 84,6 95,7 107 118 130 141
XoI
qac 179 210 246 284 323 362 402 442 483
Kon-Bo PacueTHble pacxobl IPH CPEAHEM YacOBOM pacxoze ( 11/4
Boga u pa3mepHOCT .
mpubopoB ):
23 26 30 35 40 45 50 55 60 70 80
1 ropuobm | m/cex [ 0,71 0,76 0,81 0,86 0,9 0,93 0,95 0,96 0,97 0,98 0,99
M3/
0,36 0,39 0,42 0,44 0,46 0,47 0,49 0,49 05 0,51 0,52
qyac
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X0I CeK 0,55 0,59 0,63 0,67 0,7 0,72 0,73 0,74 0,75 0,76 0,77

qac 0,28 0,3 0,32 0,34 0,36 0,37 0,38 0,39 0,4 0,41 0,42

2 rop u odur | cek 0,73 0,78 0,84 0,89 0,93 0,96 0,98 0,99 1 1,01 1,02
qac 0,53 0,57 0,61 0,65 0,68 0,7 0,72 0,73 0,75 0,77 0,79

X0 CeK 0,56 0,6 0,65 0,69 0,72 0,74 0,76 0,77 0,78 0,79 0,8

qac 0,41 0,44 0,48 0,51 0,54 0,56 0,57 0,59 0,6 0,62 0,64

3 rop mobm [ cex 0,76 0,82 0,88 0,93 0,97 1 1,03 1,04 1,05 1,07 1,09
qac 0,66 0,71 0,76 0,82 0,86 0,89 0,91 0,93 0,95 0,98 1,01

X0 CeK 0,59 0,63 0,68 0,73 0,76 0,78 0,8 0,81 0,83 0,84 0,85

qac 0,52 0,56 0,6 0,64 0,68 0,71 0,73 0,75 0,77 0,8 0,83

4 rop mobm [ cex 0,8 0,86 0,92 0,98 1,02 1,05 1,08 1,1 1,11 1,13 1,15
qac 0,78 0,84 0,9 0,96 1,01 1,05 1,08 1,11 1,13 1,18 1,22

X0 CeK 0,62 0,67 0,72 0,76 0,8 0,82 0,84 0,86 0,87 0,89 0,91

qac 0,61 0,66 0,71 0,76 0,81 0,84 0,87 0,9 0,92 0,97 1,01

5 rop mobm [ cex 0,83 0,89 0,96 1,02 1,07 1,1 1,13 1,15 1,17 1,19 1,21
qac 0,88 0,95 1,02 1,1 1,15 1,2 1,24 1,27 1,3 1,35 1,41

X0I CeK 0,65 0,7 0,75 0,8 0,84 0,87 0,89 0,91 0,92 0,94 0,96

qac 0,7 0,75 0,81 0,87 0,92 0,97 1 1,04 1,06 1,12 1,17

6 rop u odur | cek 0,87 0,93 1 1,07 1,12 1,15 1,18 1,2 1,22 1,25 1,27
qac 0,98 1,05 1,14 1,22 1,28 1,34 1,38 1,42 1,46 1,52 1,59

X0l CeK 0,68 0,73 0,78 0,83 0,87 0,91 0,93 0,95 0,96 0,99 1,01

qac 0,77 0,84 0,9 0,98 1,03 1,08 1,13 1,16 1,2 1,27 1,33

7 rop u odur | cek 0,9 0,97 1,04 111 1,16 1,2 1,23 1,25 1,27 1,3 1,33
qac 1,07 1,15 1,24 1,34 1,41 1,47 1,52 1,57 1,61 1,68 1,76

X0l CeK 0,7 0,75 0,81 0,87 0,91 0,94 0,97 0,99 1,01 1,04 1,06

qac 0,85 0,92 0,99 1,07 1,14 1,19 1,24 1,29 1,33 1,41 1,48

8 rop u odur | cek 0,93 1 1,07 1,15 1.2 1,24 1,28 1,3 1,32 1,36 1,39
qac 1,16 1,25 1,35 1,45 1,53 1,59 1,65 1,7 1,75 1,84 1,92

X0 CeK 0,73 0,78 0,84 0,9 0,95 0,98 1,01 1,03 1,05 1,08 1,11

qac 0,92 0,99 1,08 1,17 1,24 1,3 1,36 1,41 1,45 1,54 1,63

9 rop mobm [ cex 0,96 1,03 1,11 1,19 1,24 1,29 1,32 1,35 1,37 1,41 1,45
qac 1,24 1,34 1,44 1,55 1,64 1,71 1,78 1,84 1,89 1,99 2,08

X0 CeK 0,75 0,81 0,87 0,93 0,98 1,02 1,05 1,07 1,09 1,13 1,16

qac 0,99 1,07 1,16 1,25 1,33 1,4 1,46 1,52 1,57 1,67 1,77

10 rop mobm [ cex 0,99 1,06 1,14 1,22 1,28 1,33 1,36 1,39 1,42 1,46 1,5
qac 1,32 1,42 1,54 1,65 1,75 1,83 1,9 1,97 2,02 2,13 2,24

X0 CeK 0,78 0,83 0,9 0,96 1,01 1,05 1,08 1,11 1,13 1,17 1,21

qac 1,05 1,14 1,24 1,34 1,43 1,5 1,57 1,63 1,69 1,8 191

12 rop mobm [ cex 1,05 1,12 1,21 1,29 1,36 1,41 1,45 1,48 1,51 1,56 1,61
qac 1,47 1,59 1,72 1,85 1,96 2,06 2,14 2,21 2,28 2,42 2,55

X0l CeK 0,82 0,88 0,95 1,02 1,08 1,12 1,16 1,19 1,21 1,26 1,3

qac 1,18 1,28 1,39 1,51 1,61 1,69 1,77 1,85 1,92 2,05 2,18

14 rop u our | cek 11 1,18 1,27 1,36 1,43 1,48 1,53 1,57 1,6 1,66 1,71
qac 1,61 1,74 1,88 2,04 2,16 2,27 2,36 2,45 2,53 2,69 2,84

X0l CeK 0,86 0,93 1 1,08 1,14 1,18 1,22 1,26 1,29 1,34 1,39

qac 1,3 1,41 1,53 1,66 1,78 1,88 1,97 2,05 2,14 2,29 2,44




16 rop u odur | cek 1,15 1,23 1,33 1,42 15 1,56 1,61 1,65 1,69 1,75 1,81
qac 1,75 1,89 2,05 2,21 2,35 2,47 2,58 2,68 2,77 2,95 3,13
X0I CeK 0,91 0,97 1,05 1,13 1,19 1,25 1,29 1,33 1,36 1,42 1,48
qac 1,41 1,53 1,67 1,82 1,94 2,06 2,16 2,26 2,35 2,53 2,7
18 rop mobm [ cex 1,2 1,29 1,39 1,49 1,57 1,63 1,68 1,73 1,77 1,84 191
qac 1,88 2,03 2,2 2,38 2,54 2,67 2,79 2,9 3,01 3,21 3,41
X0 CeK 0,95 1,02 1,1 1,18 1,25 1,31 1,35 1,39 1,43 15 1,57
qac 1,52 1,65 1,8 1,96 2,1 2,23 2,34 2,45 2,56 2,75 2,95
20 rop mobm [ cex 1,24 1,34 1,44 1,55 1,63 1,7 1,75 1,8 1,85 1,93 2
qac 2,01 2,17 2,35 2,55 2,72 2,86 3 3,12 3,24 3,46 3,68
X0 CeK 0,98 1,06 1,15 1,23 1,31 1,36 1,42 1,46 15 1,58 1,65
qac 1,63 1,77 1,93 2,11 2,26 2,4 2,52 2,64 2,76 2,98 3,2
22 rop mobm [ cex 1,29 1,38 1,49 1,6 1,69 1,76 1,82 1,88 1,93 2,01 2,1
qac 2,13 2,3 2,5 2,71 2,89 3,05 3,2 3,33 3,46 3,71 3,95
X0 CeK 1,02 1,1 1,19 1,28 1,36 1,42 1,48 1,52 1,57 1,65 1,73
qac 1,73 1,88 2,05 2,25 2,41 2,56 2,7 2,83 2,96 3,2 3,44
24 rop u odur | cek 1,33 1,43 1,54 1,66 1,75 1,83 1,89 1,95 2 2,1 2,19
qac 2,25 2,43 2,64 2,87 3,06 3,24 3,39 3,54 3,68 3,95 4,22
X0I CeK 1,06 1,14 1,23 1,33 1,41 1,48 1,54 1,59 1,64 1,73 1,81
qac 1,84 1,99 2,18 2,38 2,56 2,72 2,87 3,02 3,16 3,42 3,68
26 rop u odur | cek 1,37 1,48 1,59 1,71 1,81 1,89 1,96 2,02 2,08 2,18 2,28
qac 2,37 2,56 2,78 3,02 3,23 3,42 3,59 3,74 3,9 4,19 4,48
X0I CeK 1,09 1,18 1,28 1,38 1,46 1,53 1,59 1,65 1,7 1,8 1,89
qac 1,93 2,1 2,3 2,52 2,71 2,88 3,05 3,2 3,35 3,64 3,92
28 rop u odur | cek 1,42 1,52 1,64 1,77 1,87 1,95 2,03 2,09 2,15 2,26 2,37
qac 2,48 2,68 2,92 3,17 34 3,59 3,78 3,95 4,11 4,43 4,74
X0l CeK 1,13 1,21 1,32 1,42 1,51 1,58 1,65 1,71 1,77 1,87 1,97
qac 2,03 2,21 2,42 2,65 2,85 3,04 3,21 3,38 3,54 3,85 4,16
30 rop mobm [ cex 1,46 1,57 1,69 1,82 1,93 2,02 2,09 2,16 2,22 2,34 2,46
qac 2,59 2,8 3,05 3,32 3,56 3,77 3,96 4,15 4,32 4,66 5
X0 CeK 1,16 1,25 1,36 1,47 1,56 1,64 1,71 1,77 1,83 1,94 2,05
qac 2,13 2,31 2,53 2,78 3 3,19 3,38 3,56 3,73 4,07 4,4
40 rop mobm [ cex 1,65 1,77 1,92 2,07 2,2 2,31 2,4 2,49 2,57 2,73 2,88
qac 3,13 3,39 3,7 4,04 4,34 4,61 4,87 511 5,34 5,8 6,26
X0 CeK 1,32 1,43 1,55 1,68 1,79 1,89 1,98 2,06 2,14 2,28 2,43
qac 2,59 2,82 3,09 3,4 3,68 3,94 4,19 4,42 4,65 51 5,55
50 rop mobm [ cex 1,82 1,96 2,13 2,3 2,45 2,58 2,7 2,8 2,9 3,1 3,29
qac 3,63 3,94 4,3 4,71 5,08 5,41 5,73 6,03 6,33 6,91 7,48
X0 CeK 1,47 1,59 1,73 1,88 2,01 2,13 2,23 2,33 2,43 2,61 2,79
qac 3,03 3,3 3,63 4 4,34 4,66 4,97 5,26 5,55 6,11 6,67
60 rop u odur | cek 1,99 2,15 2,33 2,52 2,69 2,84 2,98 3,1 3,22 3,46 3,69
qac 4,11 4,46 4,88 5,36 5,79 6,19 6,57 6,93 7,29 7,99 8,68
X0l CeK 1,62 1,75 1,9 2,07 2,22 2,36 2,48 2,6 2,71 2,93 3,15
qac 3,45 3,76 4,14 4,58 4,98 5,36 5,72 6,08 6,42 7,1 7,78
70 rop u our | cek 2,15 2,32 2,52 2,74 2,93 3,09 3,25 3,39 3,54 3,81 4,08
qac 4,58 4,97 5,45 5,99 6,48 6,95 7,38 7,81 8,22 9,04 9,86
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X0I CeK 1,75 1,9 2,07 2,26 2,43 2,58 2,72 2,86 2,99 3,25 3,5
qac 3,86 4,21 4,64 5,14 5,61 6,05 6,47 6,88 7,28 8,08 8,87
80 rop u odur | cek 2,31 2,49 2,71 2,94 3,15 3,34 3,51 3,68 3,84 4,15 4,46
qac 5,03 547 6 6,61 7,16 7,69 8,19 8,67 9,15 10,1 11
X0 CeK 1,89 2,04 2,23 2,44 2,63 2,8 2,96 3,11 3,26 3,56 3,85
qac 4,26 4,65 5,13 5,7 6,22 6,72 7,2 7,67 8,13 9,04 9,95
90 rop mobm [ cex 2,46 2,65 2,89 3,14 3,37 3,58 3,77 3,96 4,14 4,49 4,84
qac 5,48 5,95 6,54 7,21 7,83 8,42 8,98 9,52 10,1 11,1 12,2
X0 CeK 2,02 2,19 2,39 2,62 2,82 3,01 3,19 3,36 3,53 3,86 4,19
qac 4,65 5,08 5,62 6,24 6,82 7,38 7,92 8,45 8,97 10 11
100 rop mobm [ cex 2,61 2,81 3,06 3,34 3,34 3,59 3,82 4,03 4,23 4,82 5,21
qac 5,92 6,43 7,07 7,81 8,49 9,14 9,76 10,4 11 12,1 13,3
X0 CeK 2,15 2,33 2,54 2,79 3,02 3,22 3,42 3,61 3,8 4,16 4,52
qac 5,04 55 6,09 6,78 7,42 8,04 8,64 9,22 9,8 10,9 12,1
150 rop mobm [ cex 3,31 3,58 3,91 4,28 4,63 4,95 5,26 5,56 5,85 6,44 7,02
qac 8,02 8,73 9,63 10,7 11,7 12,6 13,6 14,5 15,4 17,2 19
X0I CeK 2,76 2,99 3,29 3,63 3,94 4,24 4,53 4,81 5,08 5,63 6,17
qac 6,91 7,56 8,4 9,38 10,3 11,2 12,1 13 13,9 15,6 17,3
200 rop u odur | cek 3,98 43 4,71 5,18 5,62 6,04 6,44 6,83 7,22 8 8,77
qac 10 10,9 12,1 13,5 14,8 16 17,3 18,5 19,7 22,1 24,5
X0I CeK 3,34 3,63 4 4,43 4,83 5,22 5,59 5,96 6,33 7,05 7,78
qac 8,71 9,55 10,6 11,9 13,2 14,4 15,5 16,7 17,9 20,2 22,5
300 rop u odur | cek 5,24 5,67 6,23 6,89 7,52 8,12 8,71 9,3 9,87 11 12,2
qac 13,9 15,2 16,9 18,8 20,8 22,6 24,5 26,3 28,1 31,8 35,4
X0I CeK 4,45 4,85 5,36 5,96 6,54 7,11 7,66 8,21 8,75 9,83 10,9
qac 12,2 13,4 15 16,8 18,7 20,5 22,2 24 25,7 29,2 32,7
400 rop u odur | cek 6,45 6,99 7,7 8,54 9,35 10,1 10,9 11,7 12,4 14 15,5
qac 17,7 19,4 21,5 24,1 26,6 29,1 31,6 34 36,4 41,3 46,2
X0 CeK 5,53 6,03 6,67 7,45 8,21 8,94 9,67 10,4 11,1 12,5 14
qac 15,6 17,2 19,2 21,7 24,1 26,5 28,8 31,2 33,5 38,2 42,8
500 rop mobm [ cex 7,62 8,28 9,12 10,1 11,1 12,1 13,1 14 15 16,9 18,8
qac 21,4 23,4 26 29,3 32,4 35,5 38,5 41,6 44,6 50,7 56,8
X0 CeK 6,57 7,18 7,96 8,91 9,84 10,7 11,6 12,5 13,4 15,2 17
qac 19 20,9 23,4 26,4 29,4 32,4 35,3 38,3 41,2 47 52,9
600 rop mobm [ cex 8,77 9,53 10,5 11,7 12,9 14,1 15,2 16,3 17,5 19,7 22
qac 25,1 27,4 30,6 34,4 38,1 41,8 45,5 49,1 52,8 60,1 67,4
X0 CeK 7,6 8,3 9,22 10,3 11,4 12,5 13,6 14,7 15,7 17,9 20
qac 22,3 24,6 27,5 31,2 34,7 38,3 41,8 45,3 48,8 55,8 62,8
700 rop mobm [ cex 9,9 10,8 11,9 13,3 14,6 16 17,3 18,6 19,9 22,5 25,2
qac 28,7 31,4 35 39,4 43,8 48,1 52,3 56,6 60,9 69,4 77,9
X0l CeK 8,61 9,42 10,5 11,8 13 14,3 15,5 16,8 18 20,5 22,9
qac 25,6 28,2 31,6 35,8 40 44,1 48,2 52,3 56,4 64,6 72,8
800 rop u our | cek 11 12 13,3 14,8 16,4 17,9 19,4 20,9 22,4 25,3 28,3
qac 32,3 35,4 39,4 44,4 49,4 54,3 59,2 64 68,9 78,6 88,4
X0l CeK 9,61 10,5 11,7 13,2 14,6 16 17,4 18,9 20,3 23,1 25,9
qac 28,9 31,8 35,7 40,5 45,2 49,9 54,6 59,3 64 73,3 82,6
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900 rop uobmr [ cex 12,1 13,2 14,6 16,4 18,1 19,8 21,4 23,1 24,8 28,1 31,5
qyac 35,8 39,3 43,8 49,4 55 60,5 66 71,5 76,9 87,8 98,8
XoI CeK 10,6 11,6 12,9 14,6 16,2 17,8 19,3 20,9 22,5 25,7 28,8
qyac 32,1 35,4 39,8 45,1 50,5 55,7 61 66,2 71,5 82 92,5
1000 rop u obu [ cex 13,2 14,4 15,9 17,9 19,7 21,6 23,5 25,3 27,2 30,9 34,6
qac 39,4 43,2 48,2 54,4 60,6 66,7 72,8 78,8 84,9 97 109
X0 CeK 11,6 12,7 14,1 15,9 17,7 19,5 21,2 23 24,7 28,2 31,7
qac 35,4 39 43,8 49,8 55,6 61,5 67,3 73,2 79 90,7 102
1500 rop u obu [ cex 18,5 20,2 22,5 25,3 28 30,8 33,5 36,2 39 44,4 49,9
qac 56,8 62,4 69,8 79 88,1 97,2 106 115 124 143 161
X0l CeK 16,4 18 20,1 22,7 25,4 28 30,5 33,1 35,7 40,9 46,1
qac 51,3 56,7 63,8 72,6 81,4 90,1 98,8 108 116 134 151
2000 rop u obu [ cex 23,7 25,9 28,9 32,5 36,1 39,7 43,4 47 50,6 57,8 65
qac 74 81,3 91,1 103 115 127 139 151 163 188 212
X0l CeK 21,1 23,2 26 29,4 32,9 36,3 39,7 43,1 46,5 53,3 60,2
qac 67,1 74,1 83,5 95,2 107 118 130 142 153 176 199
2500 rop v obm [ cex 28,8 31,5 35,1 39,6 44,1 18,6 53 57,5 62 70,9 79,8
qac 90,9 100 112 127 142 157 172 187 202 232 262
XoI CeK 25,7 28,3 31,7 36 40,3 44,5 48,7 53 57,2 65,7 74,2
qyac 82,7 91,4 103 118 132 147 161 175 190 219 248
3000 rop uobmr [ cex 33,8 37 41,3 46,7 52 57,3 62,6 68 73,3 83,9 94,6
qyac 108 118 133 151 169 187 205 223 241 277 313
XoI CeK 30,3 33,3 37,4 42,5 47,6 52,6 57,7 62,8 67,8 77,9 88
qyac 98,1 109 122 140 157 174 192 209 226 261 295
3500 rop uobmr [ cex 38,7 42,5 47,4 53,6 59,8 66 72,2 78,3 84,5 96,8 109
qyac 124 137 154 175 196 216 237 258 279 321 363
XoI CeK 34,8 38,3 43,1 49 54,9 60,7 66,6 72,5 78,3 90,1 102
qyac 113 126 142 162 182 202 222 243 263 303 343
4000 rop u obu [ cex 43,6 47,9 53,5 60,5 67,6 74,6 81,6 88,6 95,6 110 124
qac 141 155 174 198 222 246 270 294 317 365 413
X0 CeK 39,3 43,3 48,7 55,4 62,1 68,8 75,4 82,1 88,8 102 116
qac 129 143 161 184 207 230 253 276 299 345 391
5000 rop u obu [ cex 53,3 58,5 65,5 74,2 82,9 91,6 100 109 118 135 153
qac 174 191 215 245 275 304 334 364 393 453 512
X0 CeK 48,1 53,1 59,8 68,1 76,4 84,7 93 101 110 126 143
qac 159 176 199 228 257 285 314 342 371 428 486
6000 TOp ¥ 0011 ceK 62,8
yac 206
X0m ceK 56,9
yac 189
7000 rop M 0011 ceK 72,3
qyac 239
X0l ceK 65,6
qyac 219
8000 rop M 0011 ceK 81,7
qyac 271
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X0l ceK 74,2
qyac 249
9000 rop v o0mr | cex 91
qyac 303
X0m ceK 82,8
qac 279
10000 TOp ¥ 0011 ceK 100
qac 335
X0m ceK 91,4
qac 309
12000 TOp ¥ 0011 CeK 119
qac 398
X0l CeK 108
qac 368
14000 TOp ¥ 0011 CeK 137
qac 461
XoI CeK 125
qac 426
16000 rop v oomr | cex 155
qyac 524
XoI CeK 142
qyac 485
18000 rop v o0mr | cex 173
qyac 586
XoI CeK 159
yac 543
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Ilpunosxncenue 22
Ilepeuenv nopmamuenoil 1umepamypovt N0 MEMAaI10NOTUMEPHBIM MPYOORPOEOOAM

CI130.13330.2012

BayTpenHuii BOIONPOBO M KaHATU3AIMUS 31aHUN

CII 31-106-2002

[TpoexTupoBaHHEe U CTPOUTENHCTBO MHKEHEPHBIX CUCTEM
OJIHOKBAPTUPHBIX KHIIBIX JJOMOB,;

CII 40-102-2000

[IpoekTHUpOBaHHE U MOHTAX TPYOOIIPOBOIOB CUCTEM
BOJIOCHA0)KEHHSI M KQHAIN3AI[MH U3 TIOIMMEPHBIX MaTEPHAJIOB.
O6mme TpeboBaHUs

[IpoexTupoBaHue U MOHTaX TPYOOIIPOBOJIOB CUCTEM

CI1 40-103-98 XOJIOAHOTO W TOPSTYET0 BOJOCHAOKEHUSI C UCTIOIB30BAHHEM
METAJJIONIOJIMMEPHBIX TPYO
[TpoexkTHpoBaHKe U MOHTAX TPYOOIIPOBOJIOB CUCTEM OTOILIICHUS
CIT 41-102-98 C MCTIOJIh30BAaHUEM METAJIOTIOTUMEPHBIX TPYO;

CII 41-108-2004

[ToxBapTupHOE TEIIOCHAOKEHHE KHUIIBIX 31aHUH C
TEIUIOr€HEpaTOpaMH Ha ra30BOM TOILIUBE,;

CII 60.13330.2012

OTOHHGHI/IG, BCHTHUJIAWA U KOHAUIWUOHUPOBAHUC BO3AYyXa

CII 73.13330.2012

BayTpeHHre cCaHUTapHO-TEXHUYECKUE CUCTEMbI 3JaHUI

TP 78-98

TexHuueckue peKOMEHAAINH M0 MPOSKTUPOBAHUIO U
MOHTa)y BHYTPEHHEIr0 BOJONPOBOJA 3JaHUI U3
METAJIONIOJIMMEPHBIX TPYO;

TP 119-01

TexHUYeCcKre peKOMEH AN TT0 MOHTAXY THOKHX
BOJIOITPOBOHBIX MOABOJIOK M3 METAIIONOJIUMEPHBIX TPYO B
CaHWTAPHO-TEXHUYECKUX KaOWHaX,

CH 550-82

WHcTpyKUKs M0 MPOSKTUPOBAHUIO TEXHOJIOTHYECKUX
TpyOOIPOBOJOB U3 IJIIACTMACCOBBIX TPYO

[TocoOue o MPOEKTUPOBAHHIO TEXHOJIOTUIECKHX
TpyOOIPOBOIOB 13 MIacTMaccoBbX Tpyd (k CH 550-82)

BCH 69-97

WNHcTpyKIus 10 IPOEKTUPOBAHUIO U MOHTAXKY CUCTEM
OTOIUICHUS 3[aHUH U3 METAJUIONOIMMEPHBIX TPYO.

I'OCT 11262-80

[TImactmaccel. MeToa ucnbITaHus Ha PacTSKEHUE

I'OCT 24157-80

TpyOs1 u3 mtactmace. MeTos onpeaeneHusi CTOMKOCTH MPH
IIOCTOSIHHOM BHYTPEHHEM JaBJICHUN

I'OCT 25136-82

CoenuHeHus TpyOoOnpoBo10B. MeTOIbI UCTIBITAHKS Ha
I‘epMeTI/I‘-IHOCTB .

I'OCT 26277-84

[Tnactmaccer. OOue TpeboBaHMs K U3TOTOBICHUIO 00pa3IoB
CIOCcO0OM MEXaHUYECKOH 00paboTKH

I'OCT 27077-86

Jeranu coeqMHUTENBHBIE U3 TEPMOILIACTOB. MeToAbI
OHpe,Zle.HGHI/I}I N3MCHCHHUS BHCIIIHECTO B A ITIOCJIC nporpeBa

I'OCT 27078-86

TpyOs1 u3 TepmoractoB. MeToab! OnpeaeneH s U3MEHEHUS
JUINHBI TPYO MocIe Iporpesa

I'OCT P 52134-2003

TpyObl HamOpHBIC U3 TEPMOIUTACTOB M COCAMHHUTEIbHBIC ICTATH
K HUM JUIS CUCTEM BOIOCHAOXeHUs v oToruieHus. O01ue
TEXHHYCCKHUE YCIOBHS

I'OCT P 53630-2009

TpyObl HanlOpHbIE, MHOT'OCIOHHBIE JIIsI CUCTEM BOJIOCHA0KEHUS
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1 OTOIIJICHMA. O6H_II/I€ TCXHUYCCKHC YCIIOBUA

I'OCT P 53652.1-

TpyOs1 3 TepmoriacToB. MeTo 1 onpeiesieHUs CBOMCTB MPHU

2009 pactsbxennn.Yacts 1. O6mue TpeboBaHus.
I'OCT P 53652.3- TpyOs1 3 TepmoriacToB. MeTo 1 onpeiesieHUs CBOMCTB MPHU
2009 pactsoxkernn.Yacts3. TpyOsl u3 monuosiehuHoB.

I'OCT 32415-2013.

TpyOb! HaNlOpHBIE U3 TEPMOILIACTOB M COCAMHUTEIBHBIC
JETaJIH K HUM JJIsl CHCTEM BOJIOCHA0KEHHUS M OTOIUICHUSL.
OOu1re TeXHUYECKUE YCIOBUS

I'OCT P 54867-2011

TpyOsl momuMepHBIE MHOTOCIIONHBIE. OnpenencHne
JUIMTEIIbHOW MPOYHOCTH

IoCT 1UCO 161-1-

TpyObl N3 TEPMOILIACTOB AJISl TPAHCIOPTUPOBAHUS KUJIKUX U
ra3oo0pa3HbIx cpenl. HomMuHanbHbIe HapyKHBIE JUAMETPhI U

2004 HOMUHAJIBHBIC JIaBlIeHUs. MeTpudeckas cepust
TFOCT P MICO 3126- TpyGonpoBoss! u3 iactmace. [ImactMaccoBbie 2JIEMEHTHI
2007 TpybonpoBoaa. OnpeseneHue pasMepoB
TFOCT MCO 4065- TpyOs1 u3 TepmoractoB. Tabmua yHuBEpCaTbHBIX TOJIIUH
2005 CTEHOK

I'oCT 1UCO 11922-
1-2006

TpyOsl n3 TEpMOIIACTOB JUIsl TPAHCIOPTUPOBAHUS KUAKUX U
ra3zoo0pasusix cpen. Pasmepst u qomycku. HYacts 1.
Mertpuueckas cepust

ISO 161-1:1996

TpyOsl U3 TEPMOILIIACTOB JJISI TPAHCIIOPTHPOBKH JKUIKOCTEH -
HomuHBannHBIE HApPYKHBIC TUaMCTPbl © HOMUHAJIbHOC JABJICHUC
- Yactp 1: Metpuueckas cepus .
«Thermoplastics pipes for the conveyance of fluids - Nominal
outside diameters and nominal pressure - Part 1: Metric series»

ISO 4065:1996

TpyOs1 u3 TepmoracToB - OOmmas TabIuIa TOMIIUHBI CTEHKH.
«Thermoplastics pipes - Universal wall thickness table»

ISO 9080:2003

Onpenenenne MIATEIbHON THAPOCTATHYECKON MTPOYHOCTH
TEPMOIUIACTUYHBIX MaTepHasoB B (hopMe TpyOBI myTeM
OKCTPAIOJIALINH.

«Plastics piping and ducting systems - Determination of the
long-term hydrostatic strength of thermoplastics materials in
pipe form by extrapolation»

ISO 10508:1995

TpyOsl 1 GUTHHTH U3 TEPMOIITIACTOB JIJIsI CUCTEM XOJIOAHOTO
U TOPSTYETO BOJIOCHAOXKEHUSI.
«Thermoplastics pipes and fittings for hot and cold water
systems»

ISO 11922-1:1997

TpyOsI U3 TEPMOIIIIACTOB JJISI TPAHCTIOPTUPOBKH JKUIKOCTEH.
Pa3mepsl u nonycku - Yacts 1: Merpuueckast cepusi.
«Thermoplastics pipes for the conveyance of fluids -

Dimensions and tolerances - Part 1: Metric series»

ISO 13760:1998

TpyOs! U3 TTacTMACC 117151 TPAHCTIOPTUPOBAHUS KUIKOCTEH 10T
nasneHueM - [Ipasuno Malinepa - PacueTHblil MeTox
OIpPEACICHUS HAKOIUICHHOTO IMOBPEXKIACHUSA .
«Plastics pipes for the conveyance of fluids under pressure -
Miner’s rule - Calculation method for cumulative damage»

DIN 16836:2005

TpyOsl MHOTOCIIOIHBIE - TOAHOIE()UH - ATFOMUHUI -
MHOTOCJIOWHBIC TPYObl. OCHOBHBIC TPEOOBAHMS U UCTIBITAHMUS.
«Mehrschichtverbundrohre - Poliolefin-Aluminium-
Verbundrohre-Allgemeine Anforderrungen und Prufungen»
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DIN 16887:1990

HcnbiTanus TpyO U3 TEpMOILIACTOB - ONPEaeSIEHUEe CTOUKOCTH
IIpH AJIUTCIIBHOM BHYTPCHHEM JTaBJICHUU.
«Prufung von Rohren aus thermoplastischen Kunststoffen -
Bestimmung des Zeitstand-Innendruckverhaltens»

DIN 16893:2000

Tpy0s! u3 cruroro nonmdtuneHa (PE-X) — Pazmepsr.
«Crosslinked polyethylene (PE-X) pipes-Dimensions»

NCO 17456:2006

[TnacTmaccoBble TPyOOIIPOBOAHBIE CUCTEMBI - MHOTOCIOWHBIE
TpyObI - OnpeneneHue J0ATOBPEMEHHON MTPOYHOCTH.
«Plastics piping systems. Multilayer pipes. Determination of
long-term strength»

NCO 21003-1:2008

MHorocnoiHbIe TPYOBI 111 BHYTPEHHUX CHCTEM TOPSTUEro U
XOJIOAHOTO BoJtIocHAOKeHMs - YacTh 1: OOuue qaHHbIC.
«Multilayer piping systems for hot and cold water installations
inside buildings - Part 1: General»

NCO 21003-2:2008

MHorocnoiHbIe TPYOBI 111 BHYTPEHHUX CHCTEM TOPSTUEro U
XOJIOJTHOTO BoJIoCHAOkeHwMs - YacTh 2: TpyOsl.
«Multilayer piping systems for hot and cold water installations
inside buildings - Part 2: Pipes»
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