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NMOSTIMMEPHbIE
O KOMMAHNN TPYBOMPOBOAHbIE CUCTEMBbI

Mpynna MOJIMMTACTUK — nugep pbiHKa v Be-
Ay 3KCnepT B 061acTn pa3paboTku, npo-
M3BOACTBA W MPUMEHeHUA MOAVIMepPHbIX TPy-
6onpoBoaHbIX cucTem. KomnaHumAa ABnseTcs
KpynHenwmnm B Poccnm n CHIM npomssoguTe-
NleM LWMPOKOro CrnekTpa MnosavmepHon Tpyb-
HOM MpOAYKUMK AN CeTell BOAOCHabyKeHuA
1 BOA0OTBeAeHWA, rasopacnpeseneHus, oTo-
nneHna, KabenesawTbl, HedTeNnpoBOAOB,
MPOMBbILLAEHHbIX TPYOONPOBOLAOB, MppUraLmm
n apyrux cdep npymeHeHva. A no obbemam
BbIMyCKa MOAM3ITUAEHOBBLIX TPpyb KOMMNaHmsA
3aHMMaeT nepBoe mecTo B EBpone.

Nctopua (pynner MOJNNNACTUK Havanach
B 1991 roay. B HacToAwee Bpemsa KomnaHms
npeactasneHa 27 nNpov3BOACTBEHHbIMUK MA0-
wagkamm B pasHbix pervoHax Poccun, cTpa-
Hax CHI.

B akTnBe komnaHuy — cobcTBeHHbIN Hay4dHo-
nccneoBaTenbCKUn UHCTUTYT, O4MH U3 CaMbIX
OCHaLLeHHbIX B 061acTM KOMMO3MUMOHHbIX
MaTepuranos 1 NoAMMEPHbIX TPYO.

Pacnonaraa MOLLHbIM NPOM3BOACTBEHHbIM U
Hay4YHO-TeXHUYeCcKM noTeHumanom, pynna
MNONIMNNACTVIK BegeT HenpepbiBHYH pabo-
Ty Hag ynydlleHmem CyLlecTBYHOLMX U pas-
paboTKoM HOBbIX BMAOB TPyOHOM NpodyK-
UMM M TepMonAacTUYHbIX KOMMO3MLMOHHbIX
MaTepuranos.

MprHAB 3@ OCHOBY 6KM3HeECa MpPOM3BOACTBO
COBPEMEeHHbIX CUCTeM MoanMepHbIX Tpybo-
NpPoOBOAOB, OT/IMYAKLMXCA  HALEXKHOCTbHO,
[0/Ir0OBEYHOCTBK M 3KOM0rMYHOCTLI, pynna
NOANMAACTAK  cnocobcTByeT MOBbILIEHUIO
KayecTBa KU3HW, ypoBHA KomdopTa 1 6e3o-
NMacHOCTW NtoAen 1 B KPYMHbIX Meranonncax,
1 B HEOO/bLLIMX HACeeHHbIX MYyHKTaX.

[pOM3BOACTBO MOAVMEpPHBIX TPY6 — Ay4dLwni
npvmep 3PHeKTMBHOro MCMOAb30BaHMUA He-
BO300HOB/AEMbIX pecypcoB HedTH 1 rasa, no-
CKO/IbKY MPOAYKUMA MMeeT CPOoK CayKbbl 60-
nee 100 neT c BO3IMOXKHOCTbKO NocnegyroLLen
BTOpMYHOM nepepaboTku. [Tpy 3Tom nonmmep-
Hble TpybonpoBoAbl MMEelT ropasao MeHbLune
3KCMnyaTaumMoHHble 3aTpaTtbl B CpaBHEHWUK
C TPAANLMOHHBIMM MaTepranamm Ha Bcex 3Ta-
nax CBOero *KM3HeHHOro LMKa, YTo AenaeT Ux
nprmMeHeHne 0cobeHHo 3PdeKTUBHBIM.

CerogHs nonnmepHsle TpyObl — 3TO peasnbHbIN
WHCTPYMEHT OMNTUMU3aUMM  KOMMYHabHbIX
TapudOB 1 MOBbLILLEHWA KayeCTBa KOMMYHa b~
HbIX YCAYr.

C 2020 r. fpynna MNOAUTIACTUK BrAtoYeHa
B nepedyeHb CMCTemMoobpasyrolinx npeanpua-
T Poccuiickoi Degepalumn, OKa3biBaOWIMX
0cob0e BAMAHKME Ha SKOHOMUKKY CTPaHbl.



© AHrapck
0 VpryTCK

XabapoBck

BnagmeBocTok
o

CEPBNCHbIE BO3MOXHOCTK

MNapTHepCcKMe B3aMMOOTHOLLeHWA C BeayLin-
MU MPOV3BOAUTENAMN GUTUHIOB, CBAPOYHO-
ro 0bopyaoBaHUA 1 3anopHO-peryavpyoLLen
apMaTypbl, @ TakKe CoObCTBeHHOe MPOoV3BOA-
CTBO MNO3BOMAKOT 06ecneynTb PbIHOK BCEMMU
HEeobX0AVMbIMU KOMMEKTYHLMMM.

Lnpokaa ceTb TOpProBbiXx AOMOB [pynnbl,
PacnosoKeHHbIX BO BCex peruvoHax Poccuu,
B benopyccun n KasaxctaHe, obecneuvBaeT
OMnMepaTMBHYI MOCTAaBKY BCeX HeobxoanmMblx
KOMM/IeKTYHLWMX 1 000pya0BaHUA A8 MOH-
Tarka cucTem TpybONpoBOaAOB.

VYuebHbir ueHTp Mpynnel MOJIUMIACTUIK ocy-
wectenaer obydeHue MO HaMpaBAEHUAM,
CBA3aHHbIM C NMPOEKTUPOBAHMEM, CTPOUTE/b-
CTBOM, TeXHUYECKMM HaA30pOM, SKCrayaTta-
U1en, pemMOHTOM 1 PeKOHCTPyKUWen Tpybo-
NPOBOAOB V3 MOAVMMEPHbLIX MaTep1asnos.

Ha cerogHawHmin gers Mpynna MNOJAVTIACTUK
npeaocTaBnaeT KOMMIeKCHoe 0bcny>kneaHue,
BK/OYAIOLLEE  KOHCY/bTaLUMKU  TeXHUYEeCKMX
CneumanmcToB M NOMOLLb B NMPOEKTMPOBaHUMK
NHYKEHepHbIX CeTel, N0rucTuyeckme ycayri,
MOMIHYI0 KOMM/eKTauuo MoCTaBOK mMaTepu-
anoB 1 0bopyAoBaHMA A8 CTPOUTeNLCTBa U
PEKOHCTPYKLUMM  TPyBOMpPOBOAHLIX  CUCTEM,
MOHTaX U LLedMOHTa, apeHay 1 pemMoHT CBa-
pPOYHOro 060opya0BaHMA, @ TakyKe fasnbHeiLlee
06CNYy*KMBaHVE NOCTPORHHbLIX 0OHEKTOB.

0]

COAEPHAHUE

O KomnaHmu 2
MpoayKkuma n ycayru 2
CTaHgapTbl KayecTBa 3

CrcTembl TeXHONOrMYeCKMX NoAUMMePHbIX
TpyboMNpoBOAOB A8 NPOMbILLAEHHOro
npumMmeHeHus 4

CucTemMa HamopHbIX M3HOCOCTOMKUX TPYOOMPOBOAOB

MYABTUNAAN UC 1 MYABTUNAWT UC MPOTEKT 6
Tpy 661 MYJILTUTMANM UC 8
Tpy6bl MYSIGTUNANM UC MPOTEKT 8
CoeanHuTensHble getann
ana Tpy6 cepum MYJIBTUMNANM NC 9

CucTtema HanopHbIX TpyHonNpoBoAoB

noBbIWeHHon TepmocTonkocTn MYJIBTUTEPM 10
Tpy6bl MY/IBTUTEPM 10
CoeguHuTeNbHbIE AETaNM
ana 1py6 MY/IbTUTEPM 1

CrcTeMa HamnopHbIx Tpy6onposoaos MY/IETUMAM OC

C BHELLUHMM OrHe3aLUMTHbIM C/I0emM 12
Tpy6bl MY/ILTUMAWMM OC 12

COE’,EI,I/IHI/ITeanbIe aetann
ana Tpy6 MYSILTUMAT OC 13

OnNpoCHbLIM AUCT ANA BbiI6opa CUCTeMbI
TEeXHOMOrMUYeCKUX MOAMMEpPHbIX TpybonpoBogos 14



CACTEMbI TEXHO/IOMMYECKNX MOJ/TIMMEPHbBLIX TPYBOINPOBOAOB
ANA NPOMbILLAEHHOMO NMNPMMEHEHUA

CneumanbHble CUCTeMbl TeXHOOMMYeCKMX NoMMepPHbIX TPYHBoNpoBOA0B pa3paboTaHbl 414 NpUMeHeHua
Ha MOXKapOOMaCHbLIX M B3PbIBOOMACHbLIX MPOM3BOACTBEHHbIX 06BEKTax B CMCTeMax BOAOCHAbKeHus, Bo4O-
0TBeAeHMA 1 ApeHarka, a Tak¥Ke 41A TPaHCNoPTUPOBaHUA arpecCcMBHbIX Cpes Npu NOBbILLEeHHbIX Temnepa-
Typax, NeperoHKu WaamoB v Mysb.

Bca npogyxrkuma CepTVIq)VILI,I/IpOBaHa M MOCTaBnATCA C MOJ/IHbIM MakeToM A0OKYMEeHTOB, BK/TKOYaLWM:

I,

+ MacrnopT Ka4ecTBa
- cepTudmKaT COOTBETCTBUA.

BW/Abl CUCTEM IMOJIMMEPHbIX TPYBOINPOBO/OB

MYALTUNAUN UC MPOTEKT! MY/IbTUTEPM 112 MVY/IbTUNAUN OC3
Hanopan Tpyba. HanopHasa Tpy6a. Hanopran Tpy6a.
3HOoCOCTOMKMI Temnepatypa Hapy*Hblin
BHYTPEHHUIA C10M pabouel cpeabl OrHe3alMTHbIN Cnok
no 80°C
CBeTNbIN 3aLUMUTHBIV HAPYHKHbIN C0M 3 BaHTucTaTMyeckom McnonHeHnm
I3HOCOCTOMKMIA peKoMeHAoBaHo AN aerasaumn
1 WcnonHeHve pekomeHAo0BaHO BHYTPEHHUIA C/10M MPOMBILLNEHHBIX 06BEKTOB

NPy Hapy»KHOM NpoKaaKe

2 Tlo cornacoBaHuto ¢ 3akasymkom

0

MYALTUNAUN UC B NNV MYNBTUTEPM & [11Y> MV/IbTUMAWN OC NC
HanopHaa Tpyba. HanopHasa Tpyba. HanopHaa Tpyba.
3HococTonKmm Temnepatypa Hapy»kHblIl1
BHYTPEHHUIA C10M pabouel cpeasbl OrHesal THbIN CNok
n0 80°C
MMY-mnsonauna I3HOCOCTONKNM
MMNY-nsonauna BHYTPEHHW Cnom

4 VcnonHeHne pekomeHA0BaHO
418 PANOHOB C XOI0AHbBIM KIMMATOM 5 WcnonHerne pekomeHgoBaHoO
019 PaNOHOB C XO/I0AHBIM KAVMaToM




MPEVMYLLIECTBA CUCTEM INOJIMMEPHBIX TPYEOINPOBOAOB
10 CPABHEHUWIO CO CTA/IbHBbIMW TPYBEOTMNPOBOAAMU

- Bblcokaa xvmuyecKkaa CTOMKOCTb « YCTONMUMBOCTb K AMHAMUYECKUM W CTaTUUYeCKUM

Harpy3sKam, CeMCMOCTONKOCTb
- OTcyTCTBME KOPPO3UK M 3HAUUTE bHbIX OT/10XKe-

HWI Ha CTeHKax Tpy6 - CHM¥KeHVe CPOKOB NpoM3BOACTBa paboT
B 2-2,5 pasa 3a cyeT ymeHbLlleHWsa KouyecTsa

- He TpebyeTcsa 3neKkTpoxmmmnyecKkasa 3awnTta Tpy-
peby P H Py CTbIKOB

6onpoBoAa, B TOM Uncsie OT 6y*KAAHLUMX TOKOB

K/TOYEBLIE XAPAKTEPUCTUKW 11 OBJTACTU NPUMEHEHNA
CVCTEM IOJ/IMMEPHbIX TPYEOINPOBOAOB

MYABTUNAANUC  MYABTUNANN UC MYIBTUTEPM MY/BTUMAIM 0C

MPOTEKT
|_ Hapy»xHbin gameTp d_, Mm 110-1200 110-1200 160-1600 63-400
s
w s
E
& & HomuHansHoe gaeneHvie go PN 25 PN 25 PN 10 PN 20
SE
S
g
TemnepaTypa TpaHCNopT1pyemoi 40 40 80 40
cpeabl Ao, °C
[poMbliLLNeHHbIe ceTy,
TpaHcnopTMpytoLLMe rMapoabpasneHble ° )
CyCMNeH3umu; NyNbNonpoBoab!
[poMbliLneHHble ceTy,
«  TPAHCMOPTUPYIOLLME arpeccuBHble °
= S CpepablNpyi NoBbIWEHHbIX TemnepaTypax
w
T
<
3 "2“ CucTembl BogocHab»keHua,
O3 BOAOOTBEAEHMA W ApeHarka Ha °
5 NoapoonacHbIX 1 B3PbIBOONACHbBIX
NpOV3BOACTBEHHbIX 06beKTax
HaazemHoe nprmeHeHme ° °
JlnTble coegnHUTeIbHBbIe AeTanu )
w
]
35
=X
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Sk ® [ ] @
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CMCTEMA HAMOPHbIX N3HOCOCTOMKNX TPYEOMNMPOBOAOB
MYNLTUMAAM UC N MYABTUNAWN UC MPOTEKT

BHYTpPeHHWI 3aLWmnTHbIV cnoti Tpy6 MYIBTUTMAWI UC v MYILTUNAT UC NPOTEKT, BbiNOAHEHHbIN
13 CneyyranbHOM M3HOCOCTOMKOM KOMMO3ULMK*, 06ecnednBaeT 4nnTesnbHbI CPOK CyKObl MPOMBbILL-
NeHHbIX TPybonpoBOAOB, TPAHCMOPTMPYHOLLMX BbICOKOAbpa3nBHbIe Cpeabl B HAaNOPHOM, a TaK»Ke
6e3HanopHom pexknmax. Cuctemsl TpybonpoBoA0B A4aHHOM0 TMMNA MPUMEHSAOTCA NPV CTPOUTebCTBe
LLIaMOMNPOBOAOE, My/1bMONPOBOAOB, MAPOTPAHCMNOPTA NPOMbILLIEHHbLIX 0TX0A0B (3013, LWaaK 1 np.).

OBJIACTU TIPUMEHEHWNA

- lopHOAO6bLIBAOLLAA NPOMBILLNEHHOCTb

-TpaHcnopTupoBaHue n3mesib4eHHOM pyabl
-TpaHCNopTMPOBaHMe OTX040B

- KamHeao6biBaoLWaa NpoMbILLIEHHOCTb

-TpaHcnopTMpoOBaHMe Necka
M HaTypasbHOro KamHa
- TpaHCnopTMpoBaHMe n3mMmesib4eHHOM Nopoap!

K/IDYEBLIE XAPAKTEPUCTUKN

PeHTabenbHoe pelieHne gna ropHoM npo-
MbILWAEHHOCTW. [ToBbILIEeHWe Npon3BoaMTe b-
HOCTW CUCTEMbI 3a CYET CHUXKeHMA BpemeHu
MpOCTOA Ha TexHMYeckoe 0bCy>KnuBaHue

1 peMOHTHbIe paboTbl TPY6ONPOBOAOB
MYABTUMAIAT NC nav MYSIBTVMAAM AC NMPOTEKT.

3awmTa BCen cmcTembl Tpybonpoeogaa.
CoeauHuTenbHble aeTann (0TBOAbI, TPOMHM-
KW, erCTOBl/IHbI) BbIMO/THEHbI M3 TOMro XXe Mma-
Tepurana, YTo ¥ OCHOBHOW TPpyb6oNpoBoA.

KOHCTPYKUWNA

. LLEMeHTHaFI MPOMbILLIMTIeHHOCTb

-TpaHcnopTMpOBaHMe N3BecTu,
KaMHSA 1 Waama

« XriMmu4yecKas NpOMbILLIEHHOCTb
-TpaHcnopTMpoOBaHMe 0TX040B, Coew

- [parvpoBaHue

B0O3MO»KHOCTb HApYKHOM YKNaAKN Tpybo-
npoBogoB. CBeT/bi HapyKHbI C10M Tpy6
MVYALTUMAWN UC NPOTEKT 3awmwiaeT ot
Y®-131yyeHma, oTparkaeT COMHeYHbIN CBET,
yMeHbLUaeT HarpesaHue 1 TepMmmnyeckoe pac-
LuMpeHye Tpybonposoaa.

3awmTa oT nogaenku (C0XKHbIN TexXHONorM -
YeCKMit NPoLLecc NpoM3BoaCTBa).

YCTONYMBBLIN K abpa3nBHOMY M3HOCY BHYTPEHHWI C0M
yBennymBaeT CPOK CyKbbl TpybonpoBoda He meHee,
4YeM B LLeCTb pas Mo CPaBHEHMIO C TPaANLMOHHBIMM
CTaNnbHbIMM U NOANITUNEHOBBLIMU TPyBamm™*,

Sk kK

Hecywimit cnon™** HanopHon Tpy6sl 13 M3 100 nnm
M3 100-RC. TonwmHa 3aBUCUT OT HOMUHA/IbHOIO AaBe-
Hua (PN).

Vicnonnerve MYJIBTUMANM UC MPOTEKT peKomeHao-
BaHO MNPV HApPY*KHOW yKNa4Ke: CBeT/bl HapyKHbI C0M
13 CneumansHoM CBeTo- U TepMOCTabuan3rpoBaHHoON
NoAVMEePHON KOMMNO3MLIMM 3aLLMLLAET 0T MeXaHN4eCcKmx
nospeskaeHuin n YO-n3nyyeHna, oTpaskaeT CONHeUHbI
CBET, yMeHbLUaeT HarpesaHune 1 TepMmnyeckoe pactum-
peHue TpybonpoBoaa.

BHyTpeHHWit cioit Tpy6bl M3roTOB/IEH 13 TePMO3/1acToNIACcTa, NOYYeHHOro MeToA0M AMHaMMYecKo ByakaHusauyuv (AT3M). AT3M - knacc no-

NIVIMEPOB HOBOrO NOKO/IEHWA, KOTOPbIe 06/1a4at0T CBOMCTBAMM 3M1aCTOMEPHbIX (Pe3UHA) 1 TepMONAIacTUYHbIX MaTepranos. MeTog AMHamuyeckom
BY/IK@HM3aLMM NO3BOAAET NOMyYaTh MaTepUasnsl C BbICOKUMU GU3UKO-MEXaHUYECKUMM 1 SKCMYaTauMoHHbIMK (M3HOCOCTOMKOCTL) CBOMCTBAMMU,

yaosneTsopaloLWmmMn TpebosaHnam PTU.

** Tpynnoit MNOMUMNACTYIK npoBeaeHbl cpaBHUTenbHbIe UcrbiTaHua Tpy6 MY/IBTUTMAIM C 1 M3 100 no meToay DIN EN 295-3:212-03 ([JapmiutaaTckuii

meTon), a Tak»ke no metoay IS0 15527.

k.

nepaType TPaHCnopTUpyemo cpeasbl.

Mo cornacoBaHuWio C 3aKa3uMKOM BO3MOXKHO M3r0TOB/IEHME HeCyLWero c/10a HanopHbix Tpy6 13 PE-RT Tvn Il ana npviMeHeHns Npu NoBbIWEHHOM Tem-




NCIBbITAHWA HA U3HOC - OTNPEAE/IEHVNE JAPMLUTAATCKOrMO PECYPCA
MY/ILTUMANTT UC U MYJIBTUMNANI UC MPOTEKT

CyTb MeTOAa COCTOUT B M3MepeHun BeIM4mHbI
M3HOCa OTpPe3Ka NoAMMepPHON TPYbbl CMeChio
BOAbI U KPYMHbIX abpasmBHbIx YyacTuy (cpea-
HUI1 pasmep 6 Mmm). [IBurKeHne cmecu obecrne-
YymMBaeTCA M3MeHeHeM HaKknoHa obpasua

Ha * 22,5° cyacTtoTton 20 UMKAOB B MUHYTY.

M3HoC Tpybbl M3MepAaeTca no notepe ToALWm-
Hbl CTeHKW. icnbITaHna npoBoaATCA 40 40-
cTmxkeHma 100 ThiC. LMKI0B, YTO COOTBeT-
cTByeT npobery notoka B3secn 100 km.

MeTog nprMeHsaeTca Ana UCNbITaHua Tpyo
avameTtpamum 100 — 600 mm.

PE3Y/IbTATbI CPABHUTE/IbHOIO UCTIBITAHVA TPYE A!lWTbTMI'IAVII'I Ncn TPYB N3T13 100
10 METOAY DIN EN 295-3:212-03 (AAPMLUTAATCKUWN METOA)

0,14
0,12

el

e MY/IbTUMNANM UC
0,1

/

—

/

/

0,08 /
0,06

/

M3HoC cTeHKM Tpy6bl, MM

0,04 /

o /

50 100

KonnuectBo umknoB no fapmuwtagrckon metogmke N x 1000

Ha ocHoBaHWK nccnedoBaHMil cpes 3akasudrka MOXKHO NPOV3BeCcTY pacyeT pecypca —
A/MHY NOTOKa B3BeCK, BbI3bIBAOLLYHO NOTepto 75% TonwmHbl TPy 6bI.




TPYEbI MY/IbTUIMAWI UC, TY 22.21.21-049-73011750-2017

HoMUHaNbHbIN Hapy»KHbIi TonwmHa CTeHKM Hecywero cnoAa Tpy6bl, e, Mm
avametp, d , Mm PN 10 PN 12,5 PN 16 PN 20 PN 25
110 6,6 8,1 10 12,3 15,1
125 74 9,2 na 14 171
140 83 10,3 127 157 19,2
160 95 18 14,6 17,9 219
180 10,7 13,3 16,4 20,1 24,6
200 1,9 14,7 18,2 22,4 274
225 134 16,6 20,5 252 30,8
250 14,8 18,4 2277 279 34,2
280 16,6 20,6 254 313 38,3
53 315 18,7 232 28,6 35,2 43,1
355 211 26,1 32,2 397 48,5
400 237 29,4 36,3 44,7 54,7
& 450 26,7 33,1 40,9 50,3 615
| = 500 29,7 36,8 454 55,8 68,3
\ o 560 33,2 41,2 50,8 62,5 76,5
630 374 46,3 57,2 703 86,1
710 42 52,2 64,5 79,3 97
800 474 58,8 72,6 89,3 109,3
900 533 66,1 817 100,5
1000 59,3 735 90,8 1,6
1200 71 88,2 108,9

TonwmHa BHYTPEHHEero 3awmMTHOro c/1oa e cocrtaBnqet 6 mMm. o cornacoBarmio € 3akas3yunkom
BO3MO*HO M3MeHeHe KOMMNOo3nuUmMm1 BHYyTpeHHero /104, B 3TOM C/1y4dae ero To/1WnHa MmoxeT
OTAMYATHLCA OT HOMUHAMBHOMN.

HomuHansHoe aasnervie (PN) cooTBeTCTBYET NOCTOAHHOMY MaKcvManbHOMy paboyemy
nasnexuto npm 20°C.

TPYEbI MY/IbTUMAWM UC MPOTEKT, TY 22.21.21-049-73011750-2017

HomuHanbHbIN TonwmHa cTeHKM Hecywwero cnosa Tpybel, e, Mm  ToAwmHa Ha-
Hapy»HbI guameTp, PY»KHOro cnos,
d, mm PN10  PN125 PN16 PN 20 PN 25 e, M
110 6,6 81 10 12,3 151 0,9-15
125 74 9.2 4 14 171 1,0-1,6
140 8,3 10,3 12,7 15,7 19,2 11-16
160 9,5 1.8 14,6 17,9 219 1117
180 10,7 133 16,4 20,1 24,6 1117
200 19 14,7 18,2 22,4 274 1,2-1,8
225 13,4 16,6 20,5 25,2 30,8 1,3-19
250 14,8 18,4 22,7 279 34,2 1,4-21
= — 280 16,6 20,6 254 313 38,3 15-2,2
© © 315 18,7 23,2 28,6 35,2 431 15-23
355 211 26,1 32,2 39,7 48,5 16-2,4
400 237 29,4 36,3 447 54,7 1,8-2,6
K 450 26,7 331 40,9 50,3 615 19-2,8
\ £ < 500 297 368 454 558 68,3 2,030
560 33,2 4,2 50,8 62,5 76,5 2,2-3.2
630 374 46,3 57,2 70,3 86,1 2,5-35
710 42 52,2 64,5 79,3 97 3,0-5,0
800 474 58,8 72,6 89,3 109,3 3,0-5,0
900 533 66,1 817 100,5 3,0-5,0
1000 59,3 73,5 90,8 me 3,0-5,0
1200 70 88,2 108,9 3,0-5,0

TonuwHa BHYyTPeHHero 3alMTHOro CNoA e, cocTasnaeT 6 Mmm. 1o CornacoBaHmio € 3aKkasurKom
BO3MOKHO M3MEHEeHVe KOMMO3MLMKW BHYTPEHHero C/108, B 3TOM C/ly4ae ero TO/LWMHA MOXKeT
OT/MYaTLCA OT HOMWHANBHOM.

HomuHansHoe aasnervie (PN) cooTBeTCTBYeT NOCTOAHHOMY MaKCVManbHOMy paboyemy
nasnexuto npm 20°C.




COEAMHUTE/ILHBIE AETA/IN [1/19 TPYE CEPUI MY/ILTUIMANIM UC

Tpy6bl cepun MYNBTUMAWN VC MmoskHO
CoeanHATbL NpM NOMOLLLM AeTasneln C 3aKkNagHbl-
MUK HarpesaTenamm (MybTsl € 3H, BTyKK

nog ¢dnaHey c 3H).

CneunanbHble coegHUTeNbHbIE AeTanu
M3roTaBAMBaAOTCA M3 TPYO TOro *Ke T1na,

4To U TPpy60oNpoBog: MYIBTUMAINM UC naw
MVYNBETUMNAWT UC MPOTEKT. Mo cornacoBaHuio
C 3aKa34MKOM BO3MOXKHO U3rOTOB/EHMe deTa-
nen pasnnyHbIX KOHGUrypaumm 1 AnameTpoB:
OTBOA0B, TPOMHWKOB, KPECTOBWH U Mp.
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CUCTEMA HAMOPHbIX TPYEONPOBOAOB
MOBbILWEHHOW TEPMOCTOMKOCTU MY/IbTUTEPM

MaTepran: noAn3TUAEH NOBbILLEHHOW
TepmocTonkocTm PE-RT Tun |

OBJIACTU TIPUMEHEHWNA

- Noa3emHbie 1 Hag3emMHble MPOMbILLAeHHbIe CeTH
BOAOCHAbKeHMAa 1 BOA0OOTBeAeHUs C TeMrepa-
Typow TpaHcnopTupyemoin cpeasl 40°C v Bbilwe

- Cuctemsbl HedTecbopa

TPYBbI MYJIBTUTEPM, TY 2248-053-73011750-2016

Pabouee gasnenue: go 1,21 MMa (go PN 10%)

+ TpaHCMopTUPOBaHME XUMUYECKN arpeccUBHbIX
YKUOKOCTEN, K KOTOPbIM Matepuasn CUCTeMbl
TpybONpPOBOAOB XMMUUYECKN CTOEK NMpu Temmne-
paType pabouer cpeabl 40°C 1 BbiLe

HomuHanbHbIN
Hapy*KHbIM gna-
meTp, d , Mmm

n

TonwmHa cTeHKun Hecyulero csoAa pr6bl, e, MM

SDR74 SDR9 SDR11 SDR13,6 SDR17 SDR21

160 21,9 179 14,6 11,8 9,5 77

180 24,6 20 16,4 13,3 10,7 8,6

200 274 22,4 18,2 14,7 11,9 9,6
225 30,8 25,2 20,5 16,6 134 10,8

250 34,2 27,9 22,8 18,4 14,8 1,9
280 383 31,3 254 206 16,6 13,4

315 431 35,2 286 232 18,7 15
355 485 39,7 322 26,1 21,1 16,9

} 400 54,7 447 36,3 29,4 237 19,1
o 450 61,5 50,3 40,9 331 267 215
560 76,5 62,5 50,8 2 332 26,7

630 86,1 70,3 57,2 463 374 30
Q 3 710 97 79,3 64,5 52,2 42,1 33,9
S 800 1093 89,3 72,6 58,8 474 38,1
j 900 100,5 817 66,1 53,3 42,9
1000 m,6 90,8 73,5 59,3 477
1200 108,9 88,2 711 572
1400 102,9 83 66,7
1600 17,5 94,8 76,2

Mo cornacoBaHwio c noTpebrTenem AomnycKaeTca 3roTosneHve Tpy6 APpYrnx CTaHaapTHbIX
pasmMepHbIX OTHOLLEHNIA

* PN - 6yKBEHHO-4MC10BOE 0603HaYeHNe, BblbpaHHoe B COOTBETCTBUM C HOPMMPOBaHHbIMK 3HadYeHuamn no MOCT NCO 161-1




COEANHUNTE/IbHBIE AETA/IN /1A TPYE MYJIbTUTEPM

JluTble coeanH1Te bHbIE AeTanu ana Tpyb
MVYJIBTUTEPM n3rotaBnmBatoTCA U3 NOANITU-
feHa NnoBbILLeHHoM TepmocTomkocTy PE-RT Tmn I
MEeTOA0M INTbA Mo AaBAeHMeM C BO3SMOMKHOMN
nocseayroLLen MmexaHmyeckon 06paboTKow.

CneuvansHble coegnHUTeIbHbIE AeTanu U3roTas-
nvearoTca n3 Tpyd MY/IbTUTEPM. Mo cornaco-
BaHMIO C 3aKa34MKOM BO3MOXKHO V3roTOB/EHMe
AeTanen pasnnyHbIX KOHQUrypaumii 1 AMameTpoB:
OTBOAOB, TDOMHWMKOB U MP.

PACYETHBIV CPOK 3KCIYATALMW CUCTEMbI TPYEOMPOBOAOB MY/IbTUTEPM
B 3ABUCMMOCTW OT TEMIMEPATYPbI TPAHCIIOPTUPYEMOW CPEABI

mn
T,°C MUHMMANBHBIA pacyeTHbIA (koadbduumeHT 3an|1|a;cc’a npa:Jqucm C=125)
cporaKcnyaTad, ner SDR 11 SDR 13,6 SDR 17 SDR 21
20 100 14,81 11,75 9,26 7,41
40 100 1,21 0,96 0,75 0,6
50 100 1,07 0,85 0,67 0,53
60 100 0,93 0,74 0,58 0,47
70 50 0,81 0,64 0,51 0,41
75 30 0,75 0,6 0,47 0,38
80 30 0,69 0,55 0,43 0,34
90 30 0,56 0,45 0,35 0,28
95 4 0,53 0,42 0,33 0,26
100 25 0,47 0,38 0,3 0,24
110 1 0,37 0,3 0,23 0,19

MUHUMANbHBIN CPOK SKCMyaTaumm paccumTaH ¢ yuetom tpebosanmin MOCT 54866 (MCO 9080) n MOCT 32415 0 MUHUMAsLHOM TePMUYECKOM CTabuabHOCTH
Tpy6 13 PE-RT tvn Il pasHoi 8760 4 (1 roa) npu 110°C. Mpy n3meHeHn KoabdrumeHTa 3anaca Npo4HOCTV HeOBX0AMMO NPOV3BECTH PacyeT COOTBETCTBYHO-
LLlero Makc1MmanbHOro paboyero AasneHus.

[lonyckaertca KpaTKoBpemeHHoe yBenudeHvie TemnepaTtypsbl AT B TedeHne He 6oee 100 4 3a BeCh Nepvoa aKcnayaTaumu:

AT = 25°C - gnqa pabounx Temnepatyp B AgvanasoHe ot 40°C go 70°C;
AT = 20°C - ana pabounx TemnepaTyp B AManasoHe ot 75°C go 80°C;
AT =15°C - anAa paboumx TemnepaTyp B gnanasoHe ot 90°C go 100°C.
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CMCTEMA HAMNOPHbIX TPYEOMNPOBOAOB MYNLTUMNAIMN OC
C BHEWUHMM OrHE3AWWNTHBIM C/TOEM

Hapy»KHblt OrHe3aLmnTHbIM cnoit Tpy6 MYIBTUMAWN OC, BbINOAHEeHHbIM U3 CreuuanbHoM OrHecToMKoM
KOMMO3MLUMK, NO3BOAAET NPUMEHATb AaHHYHK CMCTeMy TPyOonpoBOAOB Ha NPOMbILIAIEHHbIX MPeaAnpuaTHAX,
NpeabABAALMX NOBbILWEHHbIe TPe60BaHMA K HOPMaM MPOMbILLIEHHOM 630MacHOCTY Ha ONAaCHbIX MPOU3-
BOACTBEHHbIX OO beKTax.

OBJIACTU NPMEHEHWNA

CncTembl BOAOOTBEAEHMA U ApeHayka, BOAOBOAbI, KOMMAeKChbl BOAOMNPOBOAHbIX COOPY*KEeHMM Ha NMPoMMI0-
LAAKax Ha NoXKapoonacHbIX 1 B3PbIBOOMACHbIX MPOM3BOACTBEHHbIX 00BEeKTax, B TOM YMC/e B arpeccBHOM
OKpy*Katollen cpeae.

« Xummnyeckas 1 HedpTexrmuyeckas + YronbHas NpOMbILLAEHHOCTb
MPOMbILLIIEHHOCTb - [opHOpYyAHaa NMPOMbILLAEHHOCTb

K/TOYEBLIE XAPAKTEPUCTUKN

loptovecTb: M BocnnameHnaemocTtb: B2
(cnaboroptouve) (ymepeHHoBOCN1I@aMeHAeMble)
cornacHo MOCT 30244 cornacHo MOCT 30402
KOHCTPYKUWA

1. Hecyuwwnin cnoit HanopHow Tpy6bl 13 M3 100 nnum
M3 100-RC. TonwmHa 3aBUCUT OT HOMUHAIBHOMO
aasnexunsa (PN). Mo cornacoBaHmio ¢ 3akasumKkom
BO3MOXHO M3roTOB/AEHMe AaHHOro CnoAa 13
PE-RT Tun Il gna nprMmeHeHrA Npy NOBbIWEHHOM
TemrepaType TPaHCNopTUpyemo cpeabl.

2. (BeTnbl HApYKHbIN C/I0M, BbINOAHEHHbIN 13
cneumanbHOM OrHe3aLlWwmMTHOM KOMMN0o3nLmMn

BO3MOXKHO M3roToBeHme Hapy-xHOro n/mnu
BHYTpeHHero /2104 B aHTUCTAaTU4YeCKOM MCMNOJ/THEeHUN.

TPYBbI MY/IbTUIMAWI OC, TY 22.21.21-044-73011750-2018

HoMuHanbHbIN TonwwmHa TonwmHa cTeHKM HecyLero cnos Tpy6bl, e, Mm
HapyXHbInN Hapy*xHOro

pvametp, d_ Mm*  cnos, e, mm** PN 8 PN 10 PN 12,5 PN 16 PN 20

63 2-5 3 3,8 4,7 5,8 VAl

75 2-5 3,6 4.5 5,6 6,8 8,4

90 2-5 43 54 6,7 8,2 10,1

110 2-5 53 6,6 8,1 10 12,3

' ' 125 2-5 6 7,4 9,2 11,4 14

140 2-5 6,7 8,3 10,3 12,7 15,7

160 2-5 17 9,5 11,8 14,6 17,9

180 2-5 8,6 10,7 13,3 16,4 20,1

S| O 200 2-5 9,6 11,9 14,7 182 224

225 2-5 10,8 13,4 16,6 20,5 25,2

250 2-5 11,9 14,8 18,4 22,7 279

Q 280 2-5 13,4 16,6 20,6 254 31,3
< 315 2-5 15 18,7 23,2 28,6 35,2

355 2-5 16,9 211 26,1 32,2 39,7

) 400 2-5 191 23,7 29,4 36,3 447

* o cornacoBaHmio € 3aKa3yumKom BO3MOMKHO M3roToB/eHWe Tpy6 ApYr1x TUNOpPa3Mepos.
** Pasmepbl 4na cnpaBKu.

HomuHansHoe aasnervie (PN) cooTBeTCTBYeT NOCTOAHHOMY MaKCvManbHOMy pabodemy
nasnenuto npu 20°C.




COEAMHUTE/ILHBIE AETA/IN A/19 TPYE MY/ILTUMAWIM OC

| — - Tpy 66l MY/IBTUMAIM OC MOXKHO COeaMHATS
Npv NOMOLLM AeTasnen C 3aKkNaaHbIMM Harpesa-
Tenamu (MydTbl € 3H, BTYAKK noa dnaxew ¢ 3H).

CneunanbHble coegnHUTENbHbIE AeTanu 13-
roTasamearoTca U3 Tpy6 MY/ILTUMANMM OC.
Mo cornacoBaHMIO C 3aKa34KOM BO3MOXHO
M3roToBAeHKe geTasnei pasinyHbiX KOHDW-
rypauuii n gnameTpoB: 0TBOAOB, TPOMHWKOB,
KpecToBmH 1 np.

MydTam c 3H, BTyKam nog dpnaHew, m TROMHUKaM
HepaBHOMPOXOAHbIM HE0bXoAMMO obecneynTs
OrHesaLwuTy.




OMPOCHbIV INCT [1/19 BbIEOPA CUCTEMbI P —
TEXHOJ/I0MMMYECKNX MNMOJIMMEPHBIX TPYEOINPOBOAOB BRI ET3

gokapolyplastic.ru

OpraHusauus:

KoHTaKTHOe nuuo:

TenedoH / pakc / e-mail: faTta 3anonHeHusn:

Apgpec o6beKTa: ... 20
HasHaueHuve Tpy6onpoBoga: Moanuck 3akasuukKa:

Hanuume npoeKTHO 4OKYMeHTauuu:

1. OBLLNE CBEAEHUA

11 Twn TpaHcnopTUpyemoro maTepuana:

1.2 XvMmunyeckuii cocTas:

1.3 KoHueHTpauus:

1.4  YpenbHbi Bec:

1.5  OnucaHve TBepaoro BewecTsa (BenmunHa hparumm):

1.6 OnucaHue umaKoro BellecTsa (3HaueHve pH XuaKkocT):

2. TEMIEPATYPA

2.1 Pabouas TemnepaTypa TpaHcnopTupyemoro matepuana, °C

2.2 MakcumanbHana TemnepaTtypa TpaHcnopTupyemoro matepuana, °C

2.3 TemnepaTypa oKpy»KatoLer cpegpl, °C

3. AABJIEHUNE

3.1 Pa6ouee gasnenve, MlMNa

3.2 MakcumanbsHoe aasneHue, Mla

4. HAJINYUE NMPOBJIEM

41 Hanuuve npobnem c abpasvBHbLIM U3HOCOM: oa D Hem D

4.2 Hanuuve npobnem c 3apacTaHvem Ha BHYTpeHHell CTeHKe Tpy6bi: da |:| Hem D

5. CKOPOCTb U PACX0A

5.1  MuHuManbHas KpUTUYeCKas CKOPOCTb Ny/bMbl, M/C

5.2 Tpebyemblit pacxog TPAHCMOPTVPYEMOro maTtepuana, m>/4y

5.3 CropocTb NOTOKa, M/C

6. A/IUHA JINHUN

6.1  [OavHa avHuKM, M

7. MATEPUA/T N ANAMETPbI TPYb

7.1 MaTepwan ucnonbayemoi Tpyobi:

7.2 CpegHuit CpOK 3KCMNyaTaLmMmn UCMonb3yemMoi Tpyobl, net

7.3 Hapy»Hbll1 gnameTp ncnosb3yemoi Tpybbl, Mm

7.4 BHyTpeHHWIt AvameTp UCrosb3yemolt Tpy6bl, MM

8. YC/10BUA YKNIAAKHN

8.1 TpebyeTca nvi TennoM300ALUMA TPYObLI:  Hem D oa D €Nnocob mensiou3oaAuU:
8.2 Cnoco6 yknaaku Tpy6Gei: 8 3emne I:, Ha nosepxHocmu 3emAau I:, Ha scmakade I:, dpyzoe:
8.3 [lepenag BbICOTbI IMHWM, M . Y2071 HOKAOHA IUHUU, 2pa0yC:

N

N
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HasHaueHuve Tpy6onpoBoga: Moanuck 3akasuukKa:

Hanuume npoeKTHO 4OKYMeHTauuu:

1. OBLLUMNE CBEAEHUA

11 Twn TpaHcnopTUpyemoro maTepuana:

1.2 XvMmunyeckuii cocTas:

1.3 KoHueHTpauus:

1.4  YpenbHbi Bec:

1.5  OnucaHve TBepaoro BewecTsa (BenmunHa hparumm):

1.6 OnucaHue umaKoro BellecTsa (3HaueHve pH XuaKkocT):

2. TEMIEPATYPA

2.1 Pabouas TemnepaTypa TpaHcnopTupyemoro matepuana, °C

2.2 MakcumanbHana TemnepaTtypa TpaHcnopTupyemoro matepuana, °C

2.3 TemnepaTypa oKpy»KatoLer cpegpl, °C

3. AABJIEHUNE

3.1 Pa6ouee gasnenve, MlMNa

3.2 MakcumanbsHoe aasneHue, Mla

4. HAJINYUE NMPOBJIEM

41 Hanuuve npobnem c abpasvBHbLIM M3HOCOM: oa D Hem D

4.2 Hanuuve npobnem c 3apacTaHvem Ha BHyTpeHHel CTeHKe Tpy6bl: da |:| Hem D

5. CKOPOCTb U PACX0A

5.1  MuHuManbHas KpUTUYeCKas CKOPOCTb NybMbl, M/C

5.2 Tpebyemblit pacxog TPAHCMOPTVPYEMOro maTtepuana, m>/4y

5.3 CropocTb NOTOKa, M/C

6. A/INHA JINHUN

6.1  [OnvHa nvHuKM, M

7. MATEPUA/T N ANAMETPbI TPYb

7.1 MaTepwvan ucrnonbayemoi Tpyobl:

7.2 CpegHuit CpOK 3KCMNyaTaLmMmn UCMonb3yemMoi Tpyobl, net

7.3 Hapy»Hbll1 gnameTp ncnosb3yemoi Tpybbl, Mm

7.4 BHyTpeHHWIt AvameTp UCrosb3yemolt Tpy6bl, MM

8. YC/10BUA YKNIAAKUN

8.1 Tpebyetca nv Tennounsonaums Tpyber:  Hem D oa D cnoco6 mensousonAyuU:

8.2 Cnoco6 yknaaku Tpy6Gei: 8 3emne I:, Ha nosepxHocmu 3emAau I:, Ha scmakade I:, dpyzoe:

P
Q/\ 8.3 [epenag BbICOTbI IMHWM, M Y20/ HAK/OHA UHUU, 2padyC:



PEMMMOHAJIbHbIE
MPEACTABUTE/NIbCTBA

LeHTpanbHbii @O

r. Mocksa +7 (495) 745-68-57

r. BopoHex +7 (905) 339-52-25

Tynbckana 06n., r. HoBomockosck +7 (48762) 2-14-02

CeBepo-3anagHbii @O
r. Cankt-MNetepbypr +7 (812) 336-54-70

Mpueonxckuit GO

r. Kasanb +7 (843) 200-05-71

r. Hosoue6okcapck +7 (8352) 74-29-29

r. Openbypr +7 (3532) 54-01-80

r. Nepmb +7 (342) 207-97-61

r. Camapa +7 (846) 277-92-38

r.Yoa +7 (347) 216-04-32

CapatoBscKas 06., . IHrensc +7 (8453) 74-33-19

HO»kHbIN OO

Bonrorpaackas 061., r. Bosmkckumin +7 (8443) 51-15-15
r. KpacHogap +7 (861) 256-82-96

r. Craspononb +7 (928) 005-34-73

VYpanbckuin @0

r. Ekatepunbypr +7 (343) 222-25-01
r. Kypran +7 (3522) 66-30-07

r. Tiomenb +7 (3452) 63-88-00

r. Yenabunck +7 (351) 734-99-1

Ccbinka Ha 3N1EeKTPOHHYH
BepCcunto KaTanora

Mynna NOJVMNACTUK
Ten.: +7 (495) 745-68-57
www.polyplastic.ru

repynnA

7 NONUNMNACTUR

Cnbupckuin GO

r. pryTck +7 (3952) 56-22-26

r. KpacHospck +7 (391) 202-65-07
r. Kemeposo +7 (3842) 90-04-74

r. Hosory3Heux +7 (3843) 53-90-14
r. Hosocmbupck +7 (383) 230-47-01
r. Omck +7 (3812) 29-03-40

LanbHeBocTouHbI PO
r. BnagmsocTtok +7 (4232) 46-85-35
r. Xabaposck +7 (4212) 47-09-11

KasaxcTaH
r. Hyp-Cyntan +7 (7172) 47-25-89

Benapycb
r. Munck +375 (17) 215-52-52

Poccua, 119530, MockBa,
OuakoBcKoe Wwocce, 4. 18, cTp. 3,
gok@polyplastic.ru



